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EXECUTIVE SUMMARY  

This report documents the Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) 

for Solid Waste Management Unit (SWMU) 13, Mine Fill B (MFB), located at the Naval Surface Warfare 

Center (NSWC), Crane, Indiana.  Tetra Tech NUS, Inc. (TtNUS) prepared this report for the Department 

of the Navy (Navy) Naval Facilities Engineering Field Division South (NAVFACEFD South) under Contract 

Task Order (CTO) 0343, Comprehensive Long-Term Environmental Action Navy (CLEAN) III, Contract 

Number N62467-94-D-0888. 

 

PURPOSE OF RFI REPORT 

This report summarizes RFI fieldwork conducted from March 2003 through September 2006, describes 

the nature and extent of contamination, describes the baseline human health and ecological risk 

assessments, and provides recommendations for future action.   

 

SWMU 13 DESCRIPTION 

MFB, which is approximately 50 acres in size, is located in the central portion of NSWC Crane within the 

Boggs and Turkey Creek Drainage Basin, one of the five drainage basins that carry surface water off the 

installation and eventually drain into the East Fork of the White River and then to the Wabash River to the 

southwest.   

 

MFB is divided into two halves each having similar operations.  Operations at MFB began in December 

1941 when NSWC Crane was commissioned.  Production of explosive ordnance occurred at MFB from 

1941 until 1973.  MFB originally had the capability to handle only 2,4,6-trinitrotoluene (TNT).  Later, MFB 

was modified to handle Torpex, Minol, HBX, and Amatol.  During the Vietnam War, TNT, Composition B, 

H-6, Tritonal, and Minol were used in mine-filling operations at this site.  Constituents of these explosives 

are hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX), TNT, aluminum powder, ammonium nitrate, and wax.  

Fertilizers (ammonium nitrate) were also melted into bombs.  Since 1973, the facilities at MFB have been 

used for renovation of ordnance and equipment. 

 

Building 165 (B165) was used for renovation of mortars and bullets.  The operations in B165 included 

rotary grit blasting, spray painting, propellant removal, and fuse and configuration changes.  In 1998, 

Crane Army Ammunition Activity (CAAA) removed the two paint booths from B165.  The B165 area is 

now used for extrusion of C-4 blocks for various military items.  A new building was constructed next to 

B165, and an extruder was installed in this new building [Building 2172 (B2172)].   
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Renovation facilities in Building 169 (B169) include one paint booth where application of an enamel 

coating that contains 22 percent naphtha by weight and a bituminous solvent-type coating that contains 

30 percent naphtha by weight occurred.  Additionally, B169 was formerly used to load bullets with 

titanium tetrachloride and vanadium oxytrichloride or to dummy load bullets with sands and salts 

(Halliburton NUS, 1992).  

 

Building 173 (B173), formerly used to degrease mines, is no longer used.  Building 174 (B174) is 

currently used primarily for demilitarization jobs.  B174 contained a vapor degreaser; however, this 

equipment was removed in 1993.  A paint booth remains in the building, but it has not been used recently. 

 

Building 3299 (B3299), a recently constructed building with a 6-inch curb and sealed floors, is utilized by 

the Navy Ordnance Department to test small water jet cutting systems.   

 

Large quantities of TNT, Composition B, HBX-1, HBX-3, and H-6 were reportedly collected in the MFB 

sumps (Halliburton NUS, 1992).  These sumps released explosives-contaminated water directly to 

surface drainage channels that flow into the Boggs Creek Watershed.  Widespread soils explosives 

contamination was reported at MFB (Halliburton NUS, 1992). 

 

Some residual PCB contamination remained near B166 and B171 where therminol boilers were operated 

(Halliburton NUS, 1992).  It is believed that polychlorinated biphenyl (PCB) oils were heated in the 

therminol boilers and then transported to the melt building where the oil was used as a heat-transfer 

medium in the melting of explosive mixtures.  In 1992, PCB contamination was detected near B166 and 

B171 (Halliburton NUS, 1992).  Soils containing PCBs were removed during remediation of explosives-

contaminated soil at MFB.  Confirmation sampling indicated that the remaining soils contained PCBs in 

excess of 10 milligrams per kilogram.  Some residual PCB contamination still remained near Buildings 

166 and 171 as of 1992 (Halliburton NUS, 1992). 

 

Various sampling activities took place in 1972, 1978, 1979, and 1985.  Selected groundwater (from 

hand-dug wells), surface water, sediment, and soil samples were collected and indicated the presence of 

TNT, RDX, and cyclotetramethylenetetranitramine (HMX) (Halliburton NUS, 1992).  

 

In 1999, 2000, and 2001, remediation activities took place at MFB as part of the bioremediation program 

that included sampling, excavation, on-site treatment through bioremediation (composting) of explosives-

contaminated soil, and on-site backfilling of compost (TolTest, 2002). 
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FIELD AND ANALYTICAL PROGRAM FOR SWMU 13 

The first round of SWMU 13 fieldwork was conducted from March through May 2003 (Round 1) in 

accordance with the procedures and methodologies described in the United States Environmental 

Protection Agency (U.S. EPA) approved Quality Assurance Project Plan (QAPP) (TtNUS, 2003a).  The 

results of the Round 1 sampling indicated that further sampling would be required to delineate 

contamination; therefore, an addendum to the U.S. EPA approved QAPP (QAPP Addendum No. 1) was 

developed to conduct a second round of sampling at SWMU 13 (TtNUS, 2003b).   

 

The second round of SWMU 13 RFI fieldwork was conducted from October 2003 through January 2004 

(Round 2).  The results of the Round 2 sampling indicated that still further sampling would be required to 

delineate contamination, a second addendum to the U.S. EPA-Approved QAPP (QAPP Addendum No. 2) 

was developed to conduct a third round of sampling (TtNUS, 2004).  From July through November 2004, 

the third round of SWMU 13 RFI fieldwork was conducted (Round 3).   

 

In May 2005, additional sediment samples were collected in response to U.S. EPA Region 5 comments 

on potential ecological risk at locations nearest to permanent aquatic habitat.  In February 2006, an 

External Sump/Drainage Investigation was conducted in which additional samples were collected for 

overburden groundwater (temporary wells), surface water (sumps), sediment (sludge), and were analyzed 

only for explosives.  In June and August/September 2006 timeframe, additional sediment and soil 

samples were collected in order to delineate PCB contamination at SMWU 13. 

 

All work performed for Round 1 was conducted in accordance with the procedures and methodologies 

described in the U.S. EPA-approved QAPP [Tetra Tech NUS, Inc. (TtNUS), 2003a].  Work performed for 

Round 2 was done in accordance with the procedures and methodologies described in Addendum No. 1 

to the approved QAPP (TtNUS, 2003b).  Work performed for Round 3 was conducted in accordance with 

the procedures and methodologies described in Addendum No. 2 to the approved QAPP (TtNUS, 2004).  

Work performed for the external sump/drainage investigation was done in accordance with the QAPP 

Addendum No. 4 (TtNUS, 2006).  Work performed for the PCB delineation investigations was done in 

accordance with correspondence sent to the U.S. EPA regarding additional sampling at SWMU 13 to 

adequately delineate PCB contamination for an accurate estimation of the quantity of soils for possible 

removal. 
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Soils 

The Round 1 soils analytical program included dioxins, herbicides, volatile organic compounds (VOCs), 

semivolatile organic compounds (SVOCs), polynuclear-aromatic hydrocarbons (PAHs), and PCBs.  Soils 

analyzed in Rounds 2 and 3 were limited to PCBs because few detections were observed for chemicals in 

other fractions.  No soil samples were collected for explosives because the soils explosives content was 

well characterized by confirmation sampling during remedial activities.  The subsequent rounds of soil 

sampling were designed to delineate the vertical and horizontal extent of PCB contamination and, in 

doing so, typically generated lower concentrations than the previously collected samples. 

 

Surface Water/Seeps 

Surface water samples collected in Rounds 1 and 2 and seep samples only collected in Round 2 were 

analyzed for explosives, mercury, total and dissolved metals, ammonia, and nitrite/nitrate.  Round 3 

surface water sampling was limited to explosives, mercury, metals, and nitrite/nitrate.  Seep sampling was 

limited to a single round of sampling (e.g., Round 2).  The natural drainage channel surface water and 

seep samples were analyzed for various combinations of energetic compounds, SVOCs, herbicides, total 

and dissolved metals, and water quality parameters (e.g., temperature and pH), and miscellaneous 

inorganic parameters. 

 

Sediment 

Sediment samples were collected from sumps during the ES/DI and from natural drainage channels 

during Rounds 1 through 3 and PCB Delineation.  Similar to the surface water samples, sediment sample 

data for natural drainage channels were divided into two data sets: Gullies and mainstream.  No sediment 

samples were collected at seep locations.  Sediments collected for PCB Delineation are divided into 

surface sediments and subsurface sediments. Depending on the sampling round, sediment samples were 

analyzed for various combinations of acid volatile sulfide/simultaneously extracted metal (AVS/SEM), 

energetic compounds, herbicides, metals, miscellaneous inorganic parameters, PCBs, and SVOCs.  

   

Groundwater 

During RFI Rounds 1 through 3, samples were collected from various wells, primarily to determine the 

extent of explosives and metals contamination.  Depending on the sampling round, groundwater samples 

were analyzed for various combinations of energetic compounds, total and dissolved metals, 

miscellaneous inorganic parameters, SVOCs, VOCs, and water quality parameters.  The analyte list was 

shortened over time to reflect what was believed to be the true site-related contaminants. 
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Twenty-six new monitoring wells were installed and sampled as part of the Round 1 fieldwork.  Results 

from Round 1 groundwater sampling indicated that additional monitoring wells were required to fully 

delineate groundwater contamination; therefore, Round 2 included the addition of 21 new monitoring 

wells.  Upon completion of the Round 2 sampling, it was concluded that further delineation of 

groundwater contamination was required; therefore, four new monitoring wells were installed and 

sampled as part of the Round 3 fieldwork. 

 

During the External Sump/Drainage Investigation, samples were collected from overburden temporary 

wells, designated at perched groundwater or overburden groundwater, and were analyzed only for 

explosives. 

 

Vegetation 

The vegetation analytical program was limited to explosives.  Vegetation sampling was limited to a single 

round of sampling (i.e., Round 3).   

 

CONCEPTUAL SITE MODEL 

Past operations at SWMU 13 have resulted in the release of explosives residue (e.g., TNT, RDX, HMX, 

ammonium nitrate) to soils surrounding certain buildings (e.g., 166 and 177) located within the SWMU 

fenced area.  PCB oil was heated in two therminol boilers located on the southeastern side of MFB and 

used as a heat transfer medium in the process of melting and loading of munitions.  Oils reportedly 

leaked from the boilers and the conveyance system thereby contaminating soils with PCBs.  Releases 

are no longer actively occurring at SWMU 13 because operations have changed and/or control measures 

have been instituted to eliminate releases.   

 

Explosives, primarily RDX, and to lesser extent HMX, TNT degradation products, and ammonium nitrate 

were released to soils.  Interim remedial actions have resulted in more than 99 percent of the soils 

meeting residential or industrial standards.  Residual explosives in soils are continuing to degrade.   

 

The upper zone of groundwater has been contaminated with explosives, primarily RDX, and to a lesser 

extent HMX, TNT degradation products, and ammonium nitrate.  Nearly all of the groundwater in the 

uppermost bedrock is flowing laterally toward the upper slopes of the ridge.  Some of this groundwater 

seeps into the gullies on the sides of the ridge, and some of the contaminated groundwater is taken up by 

trees and other vegetation and transpired.  Thus, natural phytoremediation is playing a part in reducing 
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the rate of contaminants reaching the base of the ridge and entering the tributary stream.  Explosives 

(RDX and TNT) in groundwater are degrading as evidenced by the presence of degradation products.  

Some of the explosives contaminants (mainly RDX and HMX) are reaching the unnamed intermittent 

stream on the northwestern side of the site, which is a tributary of Boggs Creek.  Only a trace of 

contaminants (less than 0.5 µg/L of 2-nitrotoluene and 3-nitrotoluene) have reached the deeper 

groundwater monitoring wells (i.e., 60-100 feet below ground surface).  The siltstone and shale layers 

between the upper and lower water-bearing zones are an effective aquitard, which prevents most of the 

shallow groundwater and contaminants from reaching the deeper portion of the ridge.  Some groundwater 

in the valley deposits northeast of the ridge is contaminated with RDX and nitrate.  This contamination is 

believed to be derived from contaminated surface water running down the gullies and infiltrating the valley 

bottom.  Contaminated groundwater in the valley bottom is either flowing into the tributary streams or is 

flowing down the valley as groundwater underflow.  No groundwater from SWMU 13 is flowing under the 

stream beneath the adjacent ridge.   

 

Contaminants continue to leach from the surface and near-surface soils and migrate downhill in steep 

gullies on the northwestern and southeastern sides of the ridge.  The largest concentrations of explosives 

were detected in the gullies leading down the northwestern side of the ridge.  Concentrations of several 

metals (e.g., iron, manganese, cobalt, lead, and zinc), are elevated in the uppermost groundwater 

monitoring zone.  The source(s) of metals in the shallow groundwater is unclear because the only metal 

directly attributable to site operations was aluminum.  Metals maybe to be leaching, in large part, directly 

from the bedrock (i.e., a natural source).   

 

PCBs released from the therminol boilers have contaminated surface and near subsurface soils.  No 

subsurface soils below 6 feet deep have been contaminated.  PCBs have not migrated into the surface 

drainages or the shallow groundwater.  PAHs are present in site soils, gully sediments, and gully waters 

in low concentrations and are well bounded.  It is believed that PAHs are not reaching nor will they reach 

the unnamed tributary stream or shallow groundwater. 

 

HUMAN HEALTH RISK ASSESSMENT  

The human receptors evaluated for SWMU 13 were the construction worker, maintenance worker, 

occupational worker, adolescent trespasser, adult recreational user, and future adult and child residents.  

Human exposure pathways evaluated for SWMU 13 were surface soil, subsurface soil, groundwater, 

surface water, and sediment. 
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ECOLOGICAL RISK  

A SERA was conducted in accordance with the protocol discussed in the U.S. EPA approved QAPP 

(TtNUS, 2003a) with modifications made to reflect discussion with U.S. EPA (September 2004) regarding 

comments on other ecological risk assessment for NSWC Crane SWMUs.  The ecological receptors 

evaluated in the screening assessment included: 

 

• Those directly exposed to chemicals in the surface water, sediment, and surface soil (i.e., plants, 

invertebrates in soil and sediment, and aquatic organisms). 

 

• Those indirectly exposed to chemicals via the food chain (i.e., through the ingestion of plants and 

invertebrates). 

 

In summary, the list of chemicals initially selected as chemicals of potential concern (COPCs) was further 

evaluated in Step 3a, the first step of the baseline environmental risk assessment (BERA).  Step 3a 

consists of refining the conservative exposure assumptions/concentrations when evaluating potential 

risks to ecological receptors (i.e., plants, invertebrates, and wildlife receptors) and re-evaluating the 

analytical data using benchmarks that may be more appropriate for the assessment endpoints. 

 

CONCLUSIONS 

The soils, groundwater, surface water, and sediment data collected during the RFI were adequate to 

support the development of baseline human health and ecological risk assessments for SWMU 13.  

Additional Mainstream sediment sampling was also conducted to determine the potential risk to aquatic 

organisms from downstream migration of arsenic, cadmium, chromium, iron, manganese, and zinc. 

 

Upon evaluation of the data obtained during this investigation and the operational history of SWMU 13, 

baseline human health risk and ecological risk assessments were conducted.  Results of these risk 

assessments are summarized below. 
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HUMAN HEALTH RISK ASSESSMENT  

Surface Soil 

Near Building 166 

• For future on-site residents (child, adult, and lifelong), the ILCRs were estimated to exceed the range 

of 10-6 to 10-4 established by U.S. EPA from incidental ingestion and dermal contact of surface soil 

with Aroclor-1248. 

 

Near Building 171 

• For current/future occupational workers, the ILCRs were estimated to exceed the range of 10-6 to 10-4 

established by U.S. EPA from incidental ingestion and dermal contact of surface soil with 

Aroclor-1248. 

 

Surface/Subsurface Soil 

Near Building 166 

• For future on-site residents (child, adult, and lifelong), the ILCRs were estimated to exceed the range 

of 10-6 to 10-4 established by U.S. EPA from incidental ingestion and dermal contact of 

surface/subsurface soil with Aroclor-1248. 

 

Near Building 171 

• For the future on-site residents (child, adult, and lifelong), the ILCRs were estimated to exceed the 

range of 10-6 to 10-4 established by U.S. EPA from incidental ingestion and dermal contact of 

surface/subsurface soil with Aroclor-1248. 

 

Groundwater 

• For the current/future occupational worker and the future recreational user (child, adult, and lifelong), 

the ILCRs from ingestion of groundwater were estimated to exceed the range of 10-6 to 10-4 

established by U.S. EPA for ingestion of RDX 
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• For the future on-site resident (child and lifelong), the ILCRs from ingestion of groundwater were 

estimated to exceed the range of 10-6 to 10-4 established by U.S. EPA for ingestion of RDX, 

2,4,6-trinitrotoluene (TNT), 4-amino-2,6-dinitrotoluene, iron, lithium, manganese, and nitrate/nitrite. 

 

• For the future on-site adult residents, the ILCRs from ingestion of groundwater were estimated to 

exceed the range of 10-6 to 10-4 established by U.S. EPA for ingestion of RDX,  iron, lithium, 

manganese, and nitrate/nitrite. 

 

Mainstream Surface Water 

• The SWMU 13 ILCRs for all human receptor exposure pathways were estimated to be within or less 

than the range of 10-6 to 10-4 established by U.S. EPA as acceptable; therefore, the human health risk 

for the mainstream surface water is acceptable for all human receptor exposure pathways. 

 

Gully Surface Water 

• For the future child recreational user and the future on-site lifelong resident, the overall Hazard Index 

exceeded 1.0 from the ingestion of surface water. 

 

Sediment 

• For the mainstream and gully sediment at SWMU 13, the ILCRs for all human receptor exposure 

pathways were estimated to be within, or less than, the range of 10-6 to 10-4 established by U.S. EPA 

as acceptable; therefore, the human health risk for sediment is acceptable for all human receptor 

exposure pathways. 

 

Based on these conclusions, the following will be retained for further evaluation during a Corrective 

Measures Study (CMS): 

 

• Aroclor-1248 in surface and subsurface soil. 

• 4-amino-2,6-dinitrotoluene, iron, lithium, manganese, nitrate/nitrite, RDX, and TNT in groundwater 

and RDX in the gully surface water. 
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ECOLOGICAL RISK  

Surface Soil 

Near Building 166  

• For insectivorous birds, ecological risk was determined to be unacceptable for incidental soil ingestion 

and ingestion of food from exposure to Aroclor-1248. 

 

Near Building 171 

• For insectivorous birds and small mammals, ecological risk was determined to be unacceptable for 

incidental soil ingestion and ingestion of food from exposure to Aroclor-1248. 

 

• For herbivorous and insectivorous small mammals, ecological risk was determined to be 

unacceptable for incidental soil ingestion and ingestion of food from exposure to HMX. 

 

Mainstream Sediment 

For aquatic organisms, ecological risk are unacceptable because concentrations of arsenic, cadmium, 

chromium, iron, manganese, and zinc exceed upper effects levels in downstream samples.   

 

Therefore, Aroclor-1248 and HMX in surface soil are retained for further evaluation during a CMS.  Based 

on the results of the additional sediment sampling, metals may also be included in the CMS. 

 

Table ES-1 contains a summary of receptor-specific human risks and hazards, ecological risks, critical 

pathways and chemicals of concern (COCs) for SWMU 13 and, where necessary, recommendations for 

further actions. 

 



TABLE ES-1

SUMMARY OF RECEPTOR-SPECIFIC HUMAN RISKS AND HAZARDS, ECOLOGICAL RISKS, AND RECOMMENDATIONS
SWMU 13 - MINE FILL B

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 10

Receptor
Population

Overall 
Carcinogenic 

Risk
(Human)

Overall 
Hazard Index

(Human)
Lead 

Exposure
Overall Risk
(Ecological)

Critical Pathways and
Chemicals of Concern Recommendations

AREA NEAR BUILDING 166 - SURFACE SOIL
Current/Future 
Maintenance Worker 
(Adult)

6E-06 N/A N/A N/A N/A NFA

Current/Future 
Occupational Worker 
(Adult)

6E-05 N/A N/A N/A N/A NFA

Current/Future 
Trespasser 
(Adolescent)

5E-06 N/A N/A N/A N/A NFA

Future Construction 
Worker (Adult)

N/A N/A N/A N/A N/A NFA

Future Recreational 
User (Child)

1E-05 N/A N/A N/A N/A NFA

Future Recreational 
User (Adult)

9E-06 N/A N/A N/A N/A NFA

Future Recreational 
User (Lifelong)

2E-05 N/A N/A N/A N/A NFA

Future On-Site 1E-04 N/A N/A N/A Incidental ingestion and dermal Proceed to CMS
Resident (Child)

g
contact with Aroclor-1248

Future On-Site 
Resident (Adult)

7E-05 N/A N/A N/A Incidental ingestion and dermal 
contact with Aroclor-1248

Proceed to CMS
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Receptor
Population

Overall 
Carcinogenic 

Risk
(Human)

Overall 
Hazard Index

(Human)
Lead 

Exposure
Overall Risk
(Ecological)

Critical Pathways and
Chemicals of Concern Recommendations

AREA NEAR BUILDING 166 - SURFACE SOIL (continued)
Future On-Site 
Resident (Lifelong)

2E-04 N/A N/A N/A Incidental ingestion and dermal 
contact with Aroclor-1248

Proceed to CMS

Terrestrial Plants and 
Invertebrates(1)

N/A N/A N/A Acceptable N/A NFA

Mammals and Birds(1) N/A N/A N/A Unacceptable Incidental soil ingestion and 
ingestion of food by 

insectivorous birds from 
exposure to Aroclor-1248

Proceed to CMS

AREA NEAR BUILDING 166 - SURFACE/SUBSURFACE SOIL
Current/Future 
Maintenance Worker 
(Adult)

4E-06 0.006 No unacceptable 
exposure to lead

N/A N/A NFA

Current/Future 
Occupational Worker 
(Adult)

4E-05 0.06 No unacceptable 
exposure to lead

N/A N/A NFA

Current/Future 
Trespasser 
(Adolescent)

3E-06 0.01 No unacceptable 
exposure to lead

N/A N/A NFA

(Adolescent)
Future Construction 
Worker (Adult)

2E-06 0.1 No unacceptable 
exposure to lead

N/A N/A NFA

Future Recreational 
User (Child)

9E-06 0.06 No unacceptable 
exposure to lead

N/A N/A NFA

Future Recreational 
User (Adult)

5E-06 0.007 No unacceptable 
exposure to lead

N/A N/A NFA

Future Recreational 
User (Lifelong)

1E-05 N/A N/A N/A N/A NFA
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Receptor
Population

Overall 
Carcinogenic 

Risk
(Human)

Overall 
Hazard Index

(Human)
Lead 

Exposure
Overall Risk
(Ecological)

Critical Pathways and
Chemicals of Concern Recommendations

AREA NEAR BUILDING 166 - SURFACE/SUBSURFACE SOIL (continued)
Future On-Site 
Resident (Child)

9.E-05 0.7 No unacceptable 
exposure to lead

N/A Incidental ingestion and dermal 
contact with Aroclor-1248

Proceed to CMS

Future On-Site 
Resident (Adult)

4.E-05 0.08 No unacceptable 
exposure to lead

N/A Incidental ingestion and dermal 
contact with Aroclor-1248

Proceed to CMS

Future On-Site 
Resident (Lifelong)

1.E-04 N/A N/A N/A Incidental ingestion and dermal 
contact with Aroclor-1248

Proceed to CMS

AREA NEAR BUILDING 171 - SURFACE SOIL
Current/Future 
Maintenance Worker 
(Adult)

2E-05 N/A N/A N/A N/A NFA

Current/Future 
Occupational Worker 
(Adult)

2E-04 N/A N/A N/A Incidental ingestion and dermal 
contact with Aroclor-1248

Proceed to CMS

Current/Future 
Trespasser 

2E-05 N/A N/A N/A N/A NFA
Trespasser 
(Adolescent)
Future Construction 
Worker (Adult)

N/A N/A N/A N/A N/A NFA

Future Recreational 
User (Child)

5E-05 N/A N/A N/A N/A NFA

Future Recreational 
User (Adult)

3E-05 N/A N/A N/A N/A NFA
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Receptor
Population

Overall 
Carcinogenic 

Risk
(Human)

Overall 
Hazard Index

(Human)
Lead 

Exposure
Overall Risk
(Ecological)

Critical Pathways and
Chemicals of Concern Recommendations

AREA NEAR BUILDING 171 - SURFACE SOIL (continued)
Future Recreational 
User (Lifelong)

8E-05 N/A N/A N/A N/A NFA

Future On-Site 
Resident (Child)

5.E-04 N/A N/A N/A Incidental ingestion and dermal 
contact with Aroclor-1248

Proceed to CMS

Future On-Site 
Resident (Adult)

2.E-04 N/A N/A N/A Incidental ingestion and dermal 
contact with Aroclor-1248

Proceed to CMS

Future On-Site 
Resident (Lifelong)

8.E-04 N/A N/A N/A Incidental ingestion and dermal 
contact with Aroclor-1248

Proceed to CMS

Terrestrial Plants and 
Invertebrates(1)

N/A N/A N/A Acceptable N/A NFA

Mammals and Birds(1) N/A N/A N/A Unacceptable Incidental soil ingestion and 
ingestion of food by 

insectivorous birds and small 
mammals from exposure to 
Aroclor-1248 and incidental 

Proceed to CMS

Aroclor 1248 and incidental 
soil ingestion and ingestion of 

food by herbivorous and 
insectivorous small mammals 

from exposure to HMX
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Receptor
Population

Overall 
Carcinogenic 

Risk
(Human)

Overall 
Hazard Index

(Human)
Lead 

Exposure
Overall Risk
(Ecological)

Critical Pathways and
Chemicals of Concern Recommendations

AREA NEAR BUILDING 171 - SURFACE/SUBSURFACE SOIL
Current/Future 
Maintenance Worker 
(Adult)

1E-05 0.01 No unacceptable 
exposure to lead

N/A N/A NFA

Current/Future 
Occupational Worker 
(Adult)

1E-04 0.1 No unacceptable 
exposure to lead

N/A N/A NFA

Current/Future 
Trespasser 
(Adolescent)

9E-06 0.02 No unacceptable 
exposure to lead

N/A N/A NFA

Future Construction 
Worker (Adult)

7.E-06 0.2 No unacceptable 
exposure to lead

N/A N/A NFA

Future Recreational 
User (Child)

3E-05 0.1 No unacceptable 
exposure to lead

N/A N/A NFA

Future Recreational 
User (Adult)

2E-05 0.01 No unacceptable 
exposure to lead

N/A N/A NFA

Future Recreational 
User (Lifelong)

4E-05 N/A N/A N/A N/A NFA

Future On-Site 3.E-04 1 No unacceptable N/A Incidental ingestion and dermal Proceed to CMS
Resident (Child)

p
exposure to lead

g
contact with Aroclor-1248

Future On-Site 
Resident (Adult)

1.E-04 0.1 No unacceptable 
exposure to lead

N/A Incidental ingestion and dermal 
contact with Aroclor-1248

Proceed to CMS
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Receptor
Population

Overall 
Carcinogenic 

Risk
(Human)

Overall 
Hazard Index

(Human)
Lead 

Exposure
Overall Risk
(Ecological)

Critical Pathways and
Chemicals of Concern Recommendations

AREA NEAR BUILDING 171 - SURFACE/SUBSURFACE SOIL (continued)
Future On-Site 
Resident (Lifelong)

4.E-04 N/A N/A N/A Incidental ingestion and dermal 
contact with Aroclor-1248

Proceed to CMS

GROUNDWATER
Future Construction 
Worker (Adult)

4E-08 0.1 No unacceptable 
exposure to lead

N/A N/A NFA

Current/Future 
Occupational Worker 
(Adult)

3.E-04 5 No unacceptable 
exposure to lead

N/A Ingestion of groundwater 
(RDX)

Proceed to CMS

Future Recreational 
User (Child)

6E-05 5 No unacceptable 
exposure to lead

N/A Ingestion of groundwater 
(RDX)

Proceed to CMS

Future Recreational 
User (Adult)

5E-05 1 No unacceptable 
exposure to lead

N/A Ingestion of groundwater 
(RDX)

Proceed to CMS

Future Recreational 
User (Lifelong)

1.E-04 N/A N/A N/A Ingestion of groundwater 
(RDX)

Proceed to CMS

Future On-Site 
Resident (Child)

6.E-04 53 No unacceptable 
exposure to lead

N/A Ingestion of groundwater 
(RDX, TNT, 4-amino-2,6-

dinitrotoluene, Iron, Lithium, 

Proceed to CMS

dinitrotoluene, Iron, Lithium, 
Manganese, Nitrate/Nitrite-N)

Future On-Site 
Resident (Adult)

7.E-04 15 No unacceptable 
exposure to lead

N/A Ingestion of groundwater 
(RDX, Iron, Lithium, 

Manganese, Nitrate/Nitrite-N)

Proceed to CMS

Future On-Site 
Resident (Lifelong)

1.E-03 N/A N/A N/A Ingestion of groundwater 
(RDX, TNT)

Proceed to CMS



TABLE ES-1

SUMMARY OF RECEPTOR-SPECIFIC HUMAN RISKS AND HAZARDS, ECOLOGICAL RISKS, AND RECOMMENDATIONS
SWMU 13 - MINE FILL B

NSWC CRANE
CRANE, INDIANA

PAGE 7 OF 10

Receptor
Population

Overall 
Carcinogenic 

Risk
(Human)

Overall 
Hazard Index

(Human)
Lead 

Exposure
Overall Risk
(Ecological)

Critical Pathways and
Chemicals of Concern Recommendations

MAINSTREAM SURFACE WATER
Current/Future 
Maintenance Worker 
(Adult)

2E-09 0.0004 No unacceptable 
exposure to lead

N/A N/A NFA

Current/Future 
Trespasser 
(Adolescent)

6E-08 0.004 No unacceptable 
exposure to lead

N/A N/A NFA

Future Recreational 
User (Child)

2E-07 0.02 No unacceptable 
exposure to lead

N/A N/A NFA

Future Recreational 
User (Adult)

5E-08 0.005 No unacceptable 
exposure to lead

N/A N/A NFA

Future Recreational 
User (Lifelong)

2E-07 N/A N/A N/A N/A NFA

Future On-Site 
Resident (Child)

2.E-07 0.02 No unacceptable 
exposure to lead

N/A N/A NFA

Future On-Site 
Resident (Adult)

5.E-08 0.005 No unacceptable 
exposure to lead

N/A N/A NFA

Future On-Site 
Resident (Lifelong)

2E-07 N/A N/A N/A N/A NFA
( g)

Aquatic Organisms N/A N/A N/A Acceptable N/A NFA
MAINSTREAM SEDIMENT
Current/Future 
Maintenance Worker 
(Adult)

3E-06 0.1 No unacceptable 
exposure to lead

N/A N/A NFA

Current/Future 
Trespasser 
(Adolescent)

3E-06 0.2 No unacceptable 
exposure to lead

N/A N/A NFA
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Overall 
Carcinogenic 

Risk
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Overall 
Hazard Index
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Overall Risk
(Ecological)

Critical Pathways and
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MAINSTREAM SEDIMENT (continued)
Future Recreational 
User (Child)

8E-06 1 No unacceptable 
exposure to lead

N/A N/A NFA

Future Recreational 
User (Adult)

4E-06 0.15 No unacceptable 
exposure to lead

N/A N/A NFA

Future Recreational 
User (Lifelong)

1E-05 N/A N/A N/A N/A NFA

Future On-Site 
Resident (Child)

8.E-06 1 No unacceptable 
exposure to lead

N/A N/A NFA

Future On-Site 
Resident (Adult)

4.E-06 0.15 No unacceptable 
exposure to lead

N/A N/A NFA

Future On-Site 
Resident (Lifelong)

1E-05 N/A N/A N/A N/A NFA

Aquatic Organisms N/A N/A N/A Unacceptable Direct Contact, Ingestion of 
Sediment and Food, and 

Potential Downstream 
Migration (metals)

Proceed to CMS

GULLY SURFACE WATER
Current/Future 1E-05 0.01 No unacceptable N/A N/A NFACurrent/Future 
Maintenance Worker 
(Adult)

1E 05 0.01 No unacceptable 
exposure to lead

N/A N/A NFA

Current/Future 
Trespasser 
(Adolescent)

3E-05 0.3 No unacceptable 
exposure to lead

N/A N/A NFA

Future Recreational 
User (Child)

8E-05 2 No unacceptable 
exposure to lead

N/A Ingestion of surface water 
(RDX)

Proceed to CMS
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GULLY SURFACE WATER (continued)
Future Recreational 
User (Adult)

1E-04 0.2 No unacceptable 
exposure to lead

N/A N/A NFA

Future Recreational 
User (Lifelong)

2E-04 N/A N/A N/A N/A NFA

Future On-Site 
Resident (Child)

8.E-05 2 No unacceptable 
exposure to lead

N/A Ingestion of surface water 
(RDX)

Proceed to CMS

Future On-Site 
Resident (Adult)

1.E-04 0.2 No unacceptable 
exposure to lead

N/A N/A NFA

Future On-Site 
Resident (Lifelong)

2E-04 N/A N/A N/A N/A NFA

Aquatic Organisms N/A N/A N/A Acceptable N/A NFA
GULLY SEDIMENT
Current/Future 
Maintenance Worker 
(Adult)

2E-06 0.05 No unacceptable 
exposure to lead

N/A N/A NFA

Current/Future 
Trespasser 
(Adolescent)

1E-06 0.08 No unacceptable 
exposure to lead

N/A N/A NFA

(Adolescent)
Future Recreational 
User (Child)

4E-06 0.5 No unacceptable 
exposure to lead

N/A N/A NFA

Future Recreational 
User (Adult)

2E-06 0.05 No unacceptable 
exposure to lead

N/A N/A NFA

Future Recreational 
User (Lifelong)

6E-06 N/A N/A N/A N/A NFA

Future On-Site 
Resident (Child)

4.E-06 0.5 No unacceptable 
exposure to lead

N/A N/A NFA
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GULLY SEDIMENT (continued)
Future On-Site 
Resident (Adult)

2.E-06 0.05 No unacceptable 
exposure to lead

N/A N/A NFA

Future On-Site 
Resident (Lifelong)

6E-06 N/A N/A N/A N/A NFA

Aquatic Organisms N/A N/A N/A Acceptable N/A NFA

     those listed here.

Hazard Indices (i.e., child + adult) are not summed for 'Lifelong' receptors because according to U.S. EPA risk assessment guidance, it is not correct to sum 
noncancer risks for child and adult receptors.

1   Risks to terrestrial plants/invertebrates and mammals/birds were evaluated at all buildings at SWMU 13.  Risks to these receptors were acceptable at all 

N/A - Not Applicable.  Risk were not calculated for the specified receptor/exposure pathway or the calculated risks were acceptable.

NFA - No Further Action.
No noncarcinogenic Hazard Indices were calculated for surface soils near Buildings 166 and 171 because no noncarcinogens were identified as COPCs for 
surface soil.
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1.0  INTRODUCTION 

This Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Field Report for Mine 

Fill B (MFB) was prepared for the Naval Surface Warfare Center (NSWC) Crane facility, located in Crane, 

Indiana, through the Naval Facilities Engineering Field Division South (NAVFAC EFD SOUTH) under 

Contract Task Order (CTO) 0343 for the Comprehensive Long-Term Environmental Action Navy (CLEAN) 

III, Contract Number N62467-94-D-0888.  MFB is also known as Solid Waste Management Unit (SWMU) 

13. 

 
MFB was used for the preparation of nitrate and the production of large mines, depth charges, rocket 

heads, aerial bombs, and projectiles.  In the past, explosives powders discharged from roof vents which 

accumulated on the roofs were washed down to the ground, resulting in the contamination of soils.  

Wastewaters containing explosives were previously discharged into ditches.  In addition, an interim 

removal action was conducted in which the therminol boilers were removed and disposed offsite.  The 

surrounding explosive contaminated soil was removed and treated at the NSWC Crane Biofacility by 

composting to degrade the explosive compounds in the soil.  Organic amendments (chicken manure and 

straw) were mixed with the contaminated soil to form compost windrows.  The amendments in the 

compost matrix served as a carbon source for the microorganism in the material that was capable of 

degrading the explosives.  Treated soils were then placed into the areas from which contaminated soils 

had been removed.  MFB is currently used for the renovation of ordnance and equipment.   

 

1.1 PURPOSE 

The purpose of this RFI Report is to describe the site investigation activities conducted at SWMU 13 and 

to present the results and interpretation thereof for MFB.  This report provides information regarding 

concentrations of organic and inorganic chemicals measured in surface soils, subsurface soils, sediment, 

surface water, and groundwater at MFB.  In addition, human health and ecological risks associated with 

MFB were evaluated by way of a baseline human health risk assessment (HHRA) and a screening-level 

ecological risk assessment (SERA).  The risk assessments were performed using the data collected 

during investigations conducted in 2003, 2004, 2005, and 2006.  Field samples collected in 2004 and 

2005 were from the operational areas within SWMU 13. 

 

In May 2005, additional sediment samples were collected and analyzed for metals on the basis of 

potential ecological risk from metals and U.S. EPA comments suggesting sediment samples should be 

collected at the location of the nearest permanent aquatic habitat.  In 2006, it was determined that a 
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concrete drainage system conveyed explosive-contaminated waters to exterior sumps.  No information 

was available regarding the integrity of the drainage system or the sumps.  If the drainage system or 

sumps have leaked explosive-contaminated waters, the surrounding soils may also be contaminated with 

explosives.  As a result, the additional soil sampling was conducted to determine whether soils at SWMU 

13 have been contaminated as the result of releases of explosive-contaminated waste waters from the 

drainage system and sumps.  Information regarding previous investigation results are presented, as 

appropriate, to provide perspective on current data. 

 

1.2 SITE BACKGROUND 

1.2.1 Site Location and Description 

NSWC Crane is located in a rural, sparsely populated region of south-central Indiana, approximately 

75 miles southwest of Indianapolis, 60 miles northwest of Louisville, Kentucky, and immediately east of 

Burns City and Crane Village, Indiana.  A location map of the NSWC Crane facility is provided as 

Figure 1-1.  NSWC Crane encompasses approximately 62,463 acres or approximately 98 square miles of 

the northern portion of Martin County and smaller portions of Greene, Daviess, and Lawrence Counties.  

 

MFB, approximately 50 acres in size, is located in the central portion of NSWC Crane within the Boggs 

and Turkey Creek Drainage Basin, which is one of the five drainage basins that carry surface water off 

the installation and eventually drain into the East Fork of the White River and then to the Wabash River to 

the southwest.  The location of SWMU 13 within NSWC Crane is shown in Figures 1-1 and 1-2. 

 

1.2.2 Site History 

Site features and structures at MFB are shown in Figure 1-3.  MFB is divided into two halves by a 

northwest to southeast trending line.  Identical activities took place in each half.  Operations at MFB 

began when NSWC Crane was commissioned in December 1941.  Production of explosive ordnance 

occurred at MFB from 1941 until 1973.  MFB originally had the capability to handle only 

2,4,6-trinitrotoluene (TNT).  Later, MFB was modified to handle Torpex, Minol, HBX, and Amatol.  During 

the Vietnam War, TNT, Composition B, H-6, Tritonal, and Minol were used in ordnance-filling operations 

at this site.  Constituents of these explosives are Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX), TNT, 

aluminum powder, ammonium nitrate, and wax.  Fertilizers (ammonium nitrate) were also melted into 

bombs.  Since 1973, the facilities at MFB have been used for renovation of ordnance and equipment. 

 

Renovation facilities in Building 169 include one paint booth.  The 1983 Operation Permit application 

contained information on these activities.  The paint booth applies an enamel coating that contains 
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22 percent naphtha by weight and also applies a bituminous solvent-type coating that contains 30 percent 

naphtha by weight.   

 

Loading of bullets also took place in Building 169 (Halliburton NUS, 1992).  Bullets were loaded with 

titanium tetrachloride and vanadium oxytrichloride or dummy loaded with sands and salts.  As many as 

15 gallons of titanium tetrachloride are reported to have been spilled at Building 169 and neutralized, and 

the residue was reportedly disposed in a sanitary landfill.  These rounds are no longer loaded at Building 

169.  Most of the vanadium oxytrichloride and titanium dioxide puff round loading equipment has been 

removed from this facility.  Building 169 is currently used primarily for inert loading and painting of 

projectiles.  

 

Renovation of mortars and bullets reportedly takes place in Building 165 (B165).  Renovation activities 

include rotary grit blasting, spray painting, propellant removal, and fuse and configuration changes.  In 

1998, Crane Army Ammunition Activity (CAAA) removed the two paint booths from B165.  A new building 

was constructed next to B165, and an extruder was installed in this new building (Building 2172).  The 

B165 area is now used for extrusion of C-4 blocks for various military items.  This process is permitted 

under the Crane Title V operating permit, although there are relatively little air emissions.  Building 173, 

formerly used to degrease mines, is no longer used.  There are no records of historical spills in this area.  

Building 174 (B174) is currently used primarily for demilitarization jobs.  The most recent job involved the 

repackaging of Mine Clearing Line Charges (MCLC).  B174 contained a vapor degreaser, but this 

equipment was removed in 1993.  A paint booth remains in the building, but it has not been used recently. 

 

Building 3299, which was recently constructed, is utilized by the Navy Ordnance Department to test small 

water jet cutting systems.  The building has a 6-inch curb and sealed floors, so no wastewater can exit 

the building. 

 

Large quantities of TNT, Composition B, HBX-1, HBX-3, and H6 were reportedly collected in the sumps of 

MFB (Halliburton NUS, 1992).  These sumps released explosives-contaminated water directly to surface 

drainage channels that flow into the Boggs Creek Watershed.  Widespread soils explosives 

contamination was reported at MFB (Halliburton NUS, 1992). 

 

It is assumed that polychlorinated biphenyl (PCB) oils were heated in the therminol boilers and then 

transported to the melt building (Building 2500) where the oil was used as a heat-transfer medium in the 

melting of explosive mixtures.  PCB oils are reported to have leaked or spilled from the boilers and 

conveyance system, thus contaminating soil (Halliburton NUS, 1992).  During the remediation of 

explosives-contaminated soil at the MFB, soil containing PCBs was removed.  No specific remediation 
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goal for PCBs was established.  Confirmation sampling indicated that the remaining soils contained PCBs 

in excess of 10 milligrams per kilogram (mg/kg).  Some residual PCB contamination still remained near 

Buildings 166 and 171 as of 1992 (Halliburton NUS, 1992). 

 

Contaminants likely to be present at this SWMU include explosives, semivolatile organic compounds 

(SVOCs), dioxins, PCBs, and metals. 

 

1.3 PREVIOUS INVESTIGATIONS 

The major sources of contamination at MFB were washdown of explosive formulations from building roofs 

onto the ground and exhausts vented from ventilation systems.  Also, therminol boilers located near 

Buildings 166 and 171 leaked PCB oils.  The boilers and surrounding soil were removed in 1989, but 

subsequent soil samples collected near the former locations of the boilers indicated that PCB 

concentrations were greater than 10 mg/kg.  

 

Selected surface water samples were collected in drains and ditches in 1972, 1978, and 1979 by the 

Department of the Army (Halliburton NUS, 1992).  Samples were collected adjacent to and at greater 

distances from the buildings.  TNT, RDX, and cyclotetramethylenetetranitramine (HMX) were detected in 

most samples, and concentrations in the samples collected nearer the buildings were greater than the 

concentrations in the more distant samples.   

 

In 1972, surface water samples collected in drains near Buildings 166, 167, 168, 171, 174, 2501, 2502, 

and 2503 were found to contain TNT (10.1 to 15.4 [milligrams per liter] mg/L), RDX (0.4 to 20.4 mg/L), 

and HMX (0.26 to 2.4 mg/L).  The greatest concentrations were detected in the southern drain near 

Buildings 171, 174, 2501, and 2503.   

 

In 1972, samples were collected from three hand-dug wells located in the vicinity of MFB (Kent et al., 

1972).  Water samples were collected from these wells and only one well (W036) contained detectable 

levels of explosives (at concentrations exceeding risk-based Drinking Water Health Advisories).  

Concentrations of TNT ranged from 0.1 to 5.8 mg/L, and concentrations of RDX ranged from 0.1 to 

10 mg/L. Kent et al. (1973) also reported soil sample concentrations of TNT and RDX in ditches near 

Buildings 172 and 2501 at percent levels (concentrations of TNT ranged from 0.12 percent to 25 percent 

and RDX ranged from 0.05 percent to 58 percent).  The greatest concentrations were found in soil 

collected from the ditch northeast of Building 2501. 
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In 1978, drainage and runoff samples from the northern and southern locations contained TNT (0.24 to 

7.7 mg/L), RDX (0.865 to 16 mg/L), and HMX (0.46 mg/L); the greatest concentrations were in the 

southern runoff locations.   

 

Surface water samples were collected in ditches farther from the facilities in 1979.  TNT was detected in 

one sample at a concentration of 0.253 mg/L (central ditch).  RDX was detected in the south-central and 

central ditches at concentrations of 0.6 and 2.7 mg/L, respectively.  HMX was detected in the south-

central and central ditches at concentrations of 0.3 and 0.3 mg/L, respectively.  Also in 1979, sediment 

samples were collected from ditches located farther from the buildings.  TNT (0.1 to 2.0 mg/kg), RDX (20 

to 28 mg/kg), and HMX (3.4 to 36 mg/kg) were detected in the sediment samples.  Data from these 

sampling events exhibited the same pattern.  Samples from the northern ditch had no detectable 

explosives; samples from the central and south-central ditches had measurable concentrations of TNT, 

RDX, and HMX in both the aqueous and sediment fractions; and samples from the southern ditch had no 

detectable explosives in water but contained high levels of RDX and HMX in sediment.  The quality of the 

surface water and sediment data is not known, and the data do not appear to have been validated.   

 

As part of the Initial Assessment Survey (IAS) for MFB, eight soil samples were collected around 

Buildings 167 and 172 at a depth of 20-inches in 1985 and analyzed for explosives (Halliburton NUS, 

1992).  Concentrations of TNT ranged from 4.8 to 2,410 mg/kg, concentrations of HMX ranged from 10.8 

to 2,020 mg/kg, and concentrations of RDX ranged from 20.6 to 24,100 mg/kg.  The data indicated that 

the area around Building 172 was much more contaminated than the area around Building 167. 

 

In 1985, a soil sample was collected from the area around Building 169.  The sample was tested by the 

Extraction Procedure (EP) Toxicity Test for susceptibility of contaminants to leach.  Concentrations of 

metals, methylene chloride, and PCBs were less than 1990 Toxicity Characteristic Leaching Procedures 

(TCLP) action levels.   

  

MFB was remediated in 1999, 2000, and 2001 as part of the bioremediation program that included 

sampling, excavation, on-site treatment through bioremediation (composting) of explosives-contaminated 

soil, and on-site backfilling of compost at MFB.  The types of analytes measured before and after the 

remediation included volatile organic compounds (VOCs), explosives, and metals, with the addition of 

PCBs (Aroclor 1242, 1254, and 1260).  Details of the remediation program are discussed in Section 1.3.1 
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1.3.1 Remediation Program 

This section describes remedial activities that have occurred at MFB and provides a summary of post-

remediation conditions at the site. The information provided below was adapted from the Interim 

Measures Report (IMR) [TolTest (TT), 2002].  The IMR details the identification, removal, and treatment 

through bioremediation of explosives-contaminated soil from MFB and the subsequent on-site backfill of 

the treated material.  The work described in the IMR was performed by TT from June 1999 to January 

2002. 

 

The work performed by TT included the following: 

 

• Collection and analysis of Initial Characterization Samples (ICS) of potentially impacted soil from 256 

grids. 

 

• Excavation and screening of explosives-contaminated soil and rocks. 

 

• Collection and analysis of post-excavation confirmation samples (PES) that included sampling of 

excavations to verify that all soil exceeding the cleanup goals was removed (to the extent possible). 

 

• Treatment of contaminated soil at the Bioremediation Facility (Biofacility) through composting to 

reduce the levels of the contaminants of concern to less than the target cleanup goals.  

 

• Transportation of treated soil compost back to MFB for use as backfill.  All treated material met 

industrial or residential cleanup levels for the constituents of concern.  

 

The IMR indicated that contamination greater than cleanup goals remains at 10 grids at MFB, due 

primarily to the presence of utilities.  The IMR recommended no further interim action for MFB outside of 

these contaminated grids. 
 

During the IMR, 31 SWMUs at NSWC Crane were evaluated to reduce or eliminate the potential for 

contaminant migration and to determine which ones would be amenable to accelerated cleanup actions, 

otherwise known as Interim Measures (IM).  Of the 31 SWMUs evaluated, MFB and three other SWMUs 

were identified for IM cleanup due to explosive contaminants in soil.  Based on past success at other 

Department of Defense facilities, as well as other factors (e.g., cost), excavation and on-site, ex-situ 

bioremediation of contaminated soils was selected as the preferred treatment alternative for the IM at 
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MFB and the other SWMUs.  The bioremediation process selected was known to be successful at other 

sites having explosive-contaminated materials.   

 

SWMU 33/00, known as the Biofacility, was the treatment location for the effected soil.  The Biofacility 

was constructed by Morrison Knudsen (MK - now Washington Group, Inc.) from March 1996 to June 

1997.  The Biofacility area is a 5½-acre complex located in the southwestern quadrant of NSWC Crane 

near the Crane Landfill.  It is comprised of three compost buildings each measuring 300 feet long by 

70 feet wide by 18 feet tall, a vehicle decontamination facility, two lined storm water collection ponds, a 

diesel storage tank, amendment storage area, and a field laboratory and administration facility.  A 

description of the facility is provided in the Full-Scale Operational Plan for Soils Bioremediation Facility 

(MK, 1998). 

 

1.3.1.1 Constituents of Concern – MFB Historical Soil Samples  

Production at MFB was similar to Mine Fill A (MFA) and included the cast loading of depth charge bombs 

and numerous other items including rocket heads, depth charges, projector charges and ammunition.  

The areas where soil was suspected to be impacted were around the bulk loading buildings (172, 173, 

2501 and 167, 168, 2500) and the production buildings (165, 166, and 171), as shown on Figure 1-4. 

 

The constituents of concern for MFB included compounds identified in the RFI Phase I Environmental 

Monitoring Report for Mine Fill B (Halliburton, 1992) and are included in Table 1-1 (Table 1-1 of the IMR). 

 

1.3.1.2 Initial Characterization Soil Sampling 

TT and MK obtained ICS for the purpose of delineating the extent of contaminated soil requiring 

excavation.  The locations of potentially contaminated areas were based on visual observations and 

direction provided by personnel from the NSWC Crane Environmental Protection Department (EPD).  

Grid sampling was performed around or near Buildings 165 to 168, 171 to 174, 2500, and 2501.  The grid 

layout and boundaries were effected by the presence of buildings, railways, roadways, utilities, etc.  A 

total of 281 grids were marked as shown on Figures C-1 through C-6 of the IMR. Samples were also 

obtained on blast-wall berms, flat areas accepting runoff from the berms, under vents, and in drainage 

ditches.   

 

Of the initial 281 grids laid out, only 256 grids were actually sampled.  The grids not sampled were on 

blast-wall berms covered by a thick layer of gravel.  Because of the difficult nature of sampling through 
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this gravel, several grids were consolidated into larger grids for the purpose of obtaining ICS, as identified 

in Table 1-2 (Table 3-1 of the IMR). 

 

Initial sampling at each grid consisted of two composite samples and one grab sample, as described in 

the Quality Assurance Project Plan (QAPP) for Full-Scale Operations, Soils Bioremediation Facility (MK, 

1998).  The composite samples were analyzed for explosives and metals, and the grab samples were 

analyzed for VOCs.  The composite samples were collected at depths of 0 to 12 inches and 24 to 

36 inches, and the grab samples were collected from a depth of 12 inches.  The samples were analyzed 

by United States Environmental Protection Agency (U.S. EPA) SW-846 Methods 8330 (explosives), 8260 

(VOCs), and 6010/7470 (metals) for the identified constituents of concern.  The analyses were performed 

to ensure that solvent-contaminated soil or other RCRA characteristic wastes were not transported to the 

Biofacility for composting.   

 

Grids 137 and 258 to 261 at B-171 were also analyzed for PCBs because this was an area of known PCB 

contamination.  PCBs were detected in grid 137 at 13 ppm, but were non-detect in grids 258 to 261.  

Since the level in grid 137 was less than 50 ppm, the soil was excavated, screened, and transported to 

the Biofacility for composting. 

 

Of the 256 grids sampled in the initial characterization, analysis revealed 110 grids exceeded industrial 

cleanup objectives and required excavation.  Table D in Appendix D of the IMR summarizes the results of 

explosives analysis on samples collected from each grid and identifies which grids exceeded the cleanup 

goals for explosives and required excavation.  Analytical results for the ICSs are summarized in Appendix 

E of the IMR.  No metals or VOCs were detected at concentrations greater than cleanup action levels for 

the contaminants of concern at MFB in any grid that required excavation.  Arsenic was present in 

samples at various levels that exceeded industrial cleanup goals.  However, no action was taken because 

none of the total arsenic results, when divided by an estimation factor of 20, did not exceed the TCLP 

regulatory limit (i.e., the material did not possess the hazardous waste characteristic of toxicity).  The IMR 

indicated that arsenic concentrations were within background levels for the Crane area.  

 

1.3.1.3 Soil Excavation, Screening, and Transportation 

Soil excavation was performed around or near buildings 165, 166, 167, 168, 171, 173, 174, and 2501 (no 

contamination was detected around B-2500).  Soil excavation and screening began in August 1999 and 

continued through September 2001.  Contaminated soil was initially excavated to a depth of 3 feet using 

a tracked excavator.  In-process field screening was then performed to determine if additional soil 

excavation was necessary.  All excavated soil was transported to the screener site at MFB and screened 
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to remove oversized material (1½ inch or larger) prior to transport to the Biofacility.  This was to ensure 

homogeneity of the soil to be treated so that the composting operation would be effective.  Oversized 

material was separated into soil clods mixed with gravel and large rocks.  The reject soil mixed with gravel 

was re-screened several times to remove as much soil as possible.  The rocks were transported to the 

Biofacility to be washed and placed back into the open excavation at a later date.  

 

1.3.1.4 In-Process Excavation Soil Sampling 

Soil samples were collected during excavation activities to assist in determining the extent of excavation 

required at each grid.  Field screening test kits were used to test RDX levels in the in-process soil 

samples to provide quick screening results.  One composite sample was collected from the base of the 

excavation and one from each side wall (if a side wall was present).  If the field screening indicated that 

concentrations of RDX were greater than industrial cleanup levels, subsequent layers of contaminated 

soil were removed until field screening indicated acceptable concentrations of explosives (less than 

industrial cleanup objectives) or until physical impediments (buildings, railways, roadways, utilities, etc.) 

were encountered.  Table 1-3 (Table 3-3 of the IMR) identifies those grids that were not excavated to 

cleanup goals and why there was no additional excavation in these grids. 

 

1.3.1.5 Post-Excavation Confirmation Soil Sampling 

PES were collected following excavation and field screening, to determine the levels of SWMU-specific 

contaminants remaining in the soil.  PESs included one composite and one grab sample from the base of 

each grid and one grab sample for each 20 feet of side wall.  Samples were analyzed for all contaminants 

of concern.   

 

Figures 1-5 through 1-8 of this report illustrate conditions at B-166, B-171, B-167/168/2500, and 

B-172/173/2501 after excavation and before backfilling with bioremediated soil.  The figures depict levels 

of RDX in grids that were excavated because concentrations exceeded the industrial cleanup goal 

(17 mg/kg) and in grids that were not excavated because concentrations of RDX were less than the 

industrial cleanup goal.  The figures also indicate which grids met the residential cleanup goal (4 mg/kg) 

prior to backfilling.   

 

Table D in Appendix D of the IMR provides a summary of the ICSs and PESs collected from each grid.  

Post-excavation sampling grid location maps and analytical results are provided in Appendix G and 

Appendix H, respectively, of the IMR. 
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Although contaminated soil was excavated by MK at grids 1 and 22 at B-165, there is no record that 

PESs were obtained from these grids, nor were the excavation areas surveyed.  The IMR indicates that 

equipment and structures were installed in B-165 after the initial characterization, including a partially 

buried tunnel leading into the building.  The tunnel covers grids 1 and 22 (in which concentrations of RDX 

exceeded industrial cleanup goals).  It is thought that in the haste to complete the tunnel system, PESs 

were not obtained from these grids. 

 

1.3.1.6 Rock Washing 

Oversized material (rocks) rejected from the soil screening process was washed and rinsed as described 

in Section 3.6 of the IMR. The rocks were then returned to the bottom of an open excavation within the 

same SWMU and covered with no less than 2 feet of finished compost.   

 

1.3.1.7 Biofacility Composting Operations 

Explosives-contaminated soil excavated from MFB was treated in the Biofacility by composting to 

degrade the explosive compounds in the soil.  Organic amendments (chicken manure and straw) were 

mixed with the contaminated soil to form the compost windrows.  The amendments in the compost served 

as a carbon source for the microorganisms present that were capable of degrading the explosives.  The 

availability of organic material and inorganic nutrients (such as nitrogen and phosphorus), temperature, 

moisture content, pH, and oxygen availability in the compost were optimized to enhance the process.  

Microbial activity in the soil was stimulated by heat that was generated and contained in the compost 

matrix.  A full description of the composting operation process is provided in Section 5.0 of the approved 

Field Sampling Operations Plan (FSOP). 

 

A total of 104 windrows were formed to treat the contaminated soil excavated from MFB.  Explosives 

were the only contaminants that exceeded industrial cleanup goals in ICSs. Therefore, explosive 

compounds were the only parameters that required laboratory analysis during windrow treatment.  Day 

Last samples were collected to confirm that the cleanup goals had been achieved. Analytical results of all 

explosives analyzed on Day Zero and Day Last are included, by windrow, in Appendix I of the IMR.  

Average results for HMX, RDX and TNT are summarized in Table 1-4 (Table 4-2 of the IMR) by windrow.  

Some windrows that initially met industrial cleanup goals were hauled to the staging area at MFB and 

resampled at a later date to determine if the explosive compounds had been degraded to residential 

goals.  The results of these windrows are listed in Table 1-5 (Table 4-4 of the IMR). 
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Table 1-6 presents a summary of environmental investigations and IM action that have been conducted at 

SWMU 13 buildings, including historical investigations and investigations directly related to this RFI 

document.  As indicated in Table 1-6, investigations (historical or RFI related) have not been conducted at 

several SWMU 13 buildings.  In each of these cases, an attempt was made to located additional 

information regarding operations and materials handled at these buildings, where available, to help 

identify areas of potential contamination and facilitate the preparation of this RFI report. 

 

1.3.1.8 Disposition of Bioremediated Soil 

After laboratory analytical data verified that treatment goals were met for a windrow, the compost was 

loaded into semi-tractor, live-bottom trailers or dump trucks, covered with a tarp, and hauled to MFB for 

unloading.  The compost was either put directly into open excavations, placed in the permanent 

placement area (PPA) (if results met residential cleanup goals), or stored in the temporary staging area.  

Table 4-1 of the IMR identifies the location(s) where each windrow was placed.  The grid locations where 

windrows were backfilled are presented in Figures 1-9 through 1-12.  These figures also indicate whether 

the concentrations of explosives (mainly RDX) in the compost met residential or industrial cleanup goals.  

Because compost from more than one windrow was placed in some of the grids, the concentrations 

represent the average concentrations of the windrows backfilled into each grid.  

 

After backfilling, very little erosion occurred because a crust formed on the surface of the compost.  

Seeding and mulching of the compost in the excavation area and the PPA were completed in the spring 

of 2002. 

 

1.4 REPORT ORGANIZATION 

Section 1.0 of this report is the introduction, including the purpose, site background, site description, site 

history, previous investigations, and report organization.  Section 2.0 describes the study area field 

sampling activities and procedures associated with the data collection.  Section 3.0 discusses data 

presentation and data quality review.  Section 4.0 describes the physical characteristics of SWMU 13.  

Section 5.0 presents an evaluation of the nature and extent of contamination detected at SWMU 13 in this 

field investigation.  Section 6.0 presents a discussion on the fate and transport of the contaminants and 

the conceptual site model.  Section 7.0 identifies the chemicals of concern (COCs) and presents the 

results of the HHRA.  Section 8.0 presents the results of the SERA.  Supporting documentation for this 

report is attached as Appendices A through J.  The information included in each appendix is as follows: 
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• Appendix A - Field Investigation Photos 

• Appendix B - Boring Logs, Well Construction Logs, etc 

• Appendix C - Sample Log Sheets 

• Appendix D – Miscellaneous Field Documentation (log books and land survey data) 

• Appendix E - Slug Test Data 

• Appendix F - Health and Safety Forms 

• Appendix G - Laboratory Data 

• Appendix H - Data Quality Review 

• Appendix I - Human Health Risk Assessment Calculations 

• Appendix J - Supporting Materials for the Ecological Risk Assessment  

 



TABLE 1-1 
 

CONSTITUENTS OF CONCERN 
INTERIM REMEDIAL ACTION 

SWMU 13 - MINE FILL B 
NSWC CRANE 

CRANE, INDIANA 
 

Explosive Compounds 
• Pentaerylthritol tetranitrate (PETN) • 4-Amino-2,6-dintrotoluene (4A26DT) 
• 2,4,6-Trinitrotoluene (TNT);  • 2-Amino-4,6-dintrotoluene (2A46DT) 
• cyclotrimethylene trinitramine (RDX) • 2,4-Dinitrotoluene (24DNT) 
• Cycloteremethylenetetranitramine (HMX) • 2,6-Dintrotoluene (26DNT) 
• Tetryl (methyl 2,4,6 trinitro phenylnitroamine) • 2-Nitrotoluene (2NT) 
• Trinitrobenzene (TNB) • 3-Nitrotoluene (3NT) 
• 1,3-Dinitrobenzene (DNB) • 4-Nitrotoluene (4NT) 
• Nitrobenzene (NB)  
Metals 
• Aluminum • Chromium 
• Barium • Lead 
• Cadmium • Mercury 
Volatile Organic Compounds 
• Dichloromethane (methylene chloride) • Methyl isobutyl ketone (4-methyl-2-pentanone) 
• Acetone • Toluene 
• Methyl ethyl ketone (2-butanone) • Xylenes 
 



TABLE 1-2 
 

INITIAL CHARACTERIZATION SAMPLES GRID CONSOLIDATION 
SWMU 13 - MINE FILL B 

NSWC CRANE 
CRANE, INDIANA 

 
Initial Grid No. Consolidated With Grid No.

28 27 
32 31 
34 33 
35 26 
36 27 
37 27 
71 70 
73 72/74 
78 77 
80 79 
83 79 
84 77 
85 74 
86 72/74 
87 72 
104 103 
106 105 
108 107 
109 107 
110 102 
111 112 
114 103 
116 105 
117 105 
119 107 

 
Interim Measures Report, Removal and Bioremedation of 
Contaminated Soil from Mine Fill B, SWMU 13/14, TolTest, Inc., 
NSWC Crane, July 2002. 
 



TABLE 1-3 
 

GRID NOT EXCAVATED TO CLEANUP GOALS 
SWMU 13 - MINE FILL B 

NSWC CRANE 
CRANE, INDIANA 

 
Grid No. Building Reason Soil Was Not Excavated to Cleanup Goals 

38 167/168 Bottom of grid on rock and over a water main 
66 2501 Bottom of grid on rock 
71 172/173 Soil left in place supports structure for overhead electrical line 
74 172/173 Soil left in place is under asphalt driveway 
136 171 Bottom of grid on rock 
141 2501 Water main encountered 
164 173 Over steam line 
178 171 Bottom of grid on rock 
186 172/173 Bottom of grid on rock 
217 171 Bottom of grid on rock 

 
Interim Measures Report, Removal and Bioremediation of Contaminated Soil from Mine 
Fill B, SWMU 13, Revision 1 TolTest, NSWC Crane, April 2003. 



TABLE 1-4 
 

AVERAGE DAY ZERO AND DAY LAST EXPLOSIVE RESULTS 
IN MILLIGRAMS PER KILOGRAM 

SWMU 13 - MINE FILL B 
NSWC CRANE 

CRANE, INDIANA 
PAGE 1 OF 3 

 
Windrow # N-102 S-103 M-104 N-105 M-106 S-107 S-108 

Day # 0 14 0 15 0 19 0 6 0 9 0 7 0 7 

HMX 24 2.8 72 3.1 113 2.2 24 3.7 49 1.6 9 1.6 13 1.9 

RDX 190 16 591 3.9 827 4.9 101 4.9 131 5.7 41 6.4 73 0.9 

TNT 18 0.9 30 1 56 1 2 1.9 1 1 1 0.9 0 0.2 

Windrow # M-109 S-110 M-111 S-112 M-113 S-114 S-115 

Day # 0 11 0 10 0 9 0 15 0 9 0 10 0 8 

HMX 41 2.2 6 2.2 8 2.1 32 2.6 38 2.7 43 2.9 14 3.2 

RDX 256 0.9 37 1.1 42 1 201 2.7 166 2.6 606 3.1 138 5.1 

TNT 0 0.3 1 0.2 1 0.2 1 0.3 122 1.6 56 0.6 197 1.2 

Windrow # M-116 S-117 S-118 M-119 M-120 S-121 S-122 

Day # 0 6 0 7 0 10 0 9 0 7 0 14 0 7 

HMX ** 2.5 ** 1.8 ** 2.3 ** 2.2 ** 2 ** 3.2 ** 2.6 

RDX ** 1.6 ** 4.1 ** 2.1 ** 1.6 ** 1.9 ** 2.2 ** 4.6 

TNT ** 0.2 ** 0.8 ** 0.3 ** 0.3 ** 0.4 ** 0.9 ** 5.2 

Windrow # M-123 M-124 S-125 M-126 S-127 M-128 S-129 

Day # 0 9 0 11 0 9 0 7 0 7 0 9 0 11 

HMX ** 3.3 ** 2 ** 2.6 ** 2.5 ** 2.9 ** 2 ** 2.1 

RDX ** 11 ** 2.2 ** 6.1 ** 6.7 ** 8.6 ** 3.7 ** 3.9 

TNT ** 2.9 ** 0.3 ** 0.9 ** 8.7 ** 1.9 ** 2.7 ** 4.5 

Windrow # M-130 S-131 M-132 S-133 M-134 S-135 S-136 

Day # 0 10 0 9 0 10 0 8 0 12 0 9 0 19 

HMX ** 2.7 ** 2.6 ** 2.5 ** 2.6 ** 2.8 ** 4.4 ** 1.9 

RDX ** 5.9 ** 6.9 ** 4.7 ** 6.7 ** 5.7 ** 9.1 ** 4.3 

TNT ** 2.1 ** 3.6 ** 1.2 ** 4.4 ** 0.5 ** 1.5 ** 6.9 

Windrow # M-137 M-138 S-139 M-140 M-141 S-142 S-143 

Day # 0 11 0 11 0 11 0 17 0 11 0 14 0 13 

HMX ** 2 ** 2 ** 2.4 ** 0.5 ** 1.5 ** 0.7 ** 2.3 

RDX ** 3.1 ** 3.4 ** 5.5 ** 1.2 ** 2.9 ** 0.9 ** 3.8 

TNT ** 0.8 ** 0.4 ** 10 ** 0.4 ** 1.2 ** 0.6 ** 0.6 

Windrow # M-144 M-145 S-146 S-147 M-148 M-149 S-150 

Day # 0 10 0 11 0 18 0 10 0 14 0 14 0 10 

HMX ** 1.6 ** 0.5 ** 2.1 ** 1.8 ** 0.6 ** 0.9 ** 1 

RDX ** 6.8 ** 2.7 ** 8.2 ** 5.5 ** 1.4 ** 2.3 ** 1.2 

TNT ** 5.5 ** 0.6 ** 0.7 ** 0.5 ** 0.8 ** 3.8 ** 0.9 
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AVERAGE DAY ZERO AND DAY LAST EXPLOSIVE RESULTS 
IN MILLIGRAMS PER KILOGRAM 

SWMU 13 - MINE FILL B 
NSWC CRANE 

CRANE, INDIANA 
PAGE 2 OF 3 

 
Windrow # S-151 M-152 M-153 S-154 S-155 M-156 M-157 

Day # 0 12 0 12 0 15 0 15 0 12 0 9 0 9 

HMX ** 0.9 ** 0.9 ** 1.2 ** 0.7 ** 0.5 ** 1.5 ** 1.3 

RDX ** 1.1 ** 1.2 ** 1.4 ** 0.6 ** 0.8 ** 1.2 ** 1.7 

TNT ** 2.8 ** 0.4 ** 0.5 ** 0.4 ** 1.3 ** 0.6 ** 0.5 

Windrow # S-158 S-159 M-160 M-161 S-162 S-163 M-164 

Day # 0 11 0 9 0 11 0 10 0 10 0 8 0 10 

HMX ** 2.4 ** 0.7 ** 0.4 ** 0.6 ** 0.9 ** 1 ** 1.5 

RDX ** 2.3 ** 2.9 ** 0.8 ** 0.8 ** 2.1 ** 3.8 ** 3.3 

TNT ** 0.4 ** 0.6 ** 0.5 ** 0.5 ** 0.7 ** 0.4 ** 0.5 

Windrow # M-165 S-166 S-167 M-168 M-169 S-170 S-171 

Day # 0 9 0 8 0 10 0 8 0 7 0 12 0 10 

HMX ** 0.5 ** 0.9 ** 0.4 ** 0.6 ** 0.7 ** 0.5 ** 0.5 

RDX ** 1.5 ** 1.2 ** 0.6 ** 2.6 ** 6.6 ** 1.9 ** 1.5 

TNT ** 0.5 ** 0.4 ** 1.1 ** 0.5 ** 1.1 ** 0.4 ** 0.8 

Windrow # M-172 M-173 S-174 S-175 M-176 M-177 S-178 

Day # 0 12 0 10 0 10 0 12 0 12 0 15 0 10 

HMX ** 0.4 ** 0.4 ** 0.6 ** 1.1 ** 0.8 ** 1.6 ** 0.9 

RDX ** 0.7 ** 0.4 ** 0.5 ** 1.2 ** 0.7 ** 4.2 ** 2.7 

TNT ** 0.5 ** 0.4 ** 0.5 ** 0.5 ** 0.5 ** 0.5 ** 0.5 

Windrow # S-179 M-180 M-181 S-182 S-183 M-184 M-185 

Day # 0 16 0 17 0 15 0 14 0 12 0 13 0 16 

HMX ** 1 ** 1.4 ** 1.3 ** 1.2 ** 3.1 ** 1.9 ** 2.3 

RDX ** 3.8 ** 1.9 ** 5.8 ** 2 ** 8.7 ** 3.3 ** 8.6 

TNT ** 1.9 ** 0.5 ** 0.5 ** 0.6 ** 0.5 ** 0.5 ** 1.1 

Windrow # S-186 S-187 M-188 M-189 S-190 S-191 M-193 

Day # 0 15 0 19 0 21 0 18 0 16 0 17 18 31 

HMX ** 0.8 ** 1.1 ** 1 ** 1.4 ** 0.7 ** 0.7 2 0.7 

RDX ** 0.8 ** 1.6 ** 2.1 ** 1.5 ** 1.9 ** 1.9 4 1.3 

TNT ** 0.5 ** 0.5 ** 0.5 ** 0.5 ** 1.6 ** 0.6 0 0.5 

Windrow # S-196 M-198 M-199 N-200 S-201 M-209 M-210 

Day # 0 24 0 21 0 69 0 18 0 20 0 21 0 20 

HMX ** 1.2 ** 0.5 ** 0.7 ** 29 ** 1.8 ** 1.2 ** 1.6 

RDX ** 3.6 ** 1.1 ** 1.9 ** 133 ** 5.2 ** 3.5 ** 1 

TNT ** 0.3 ** 0.4 ** 0.4 ** 1.2 ** 0.5 ** 0.8 ** 0.4 
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AVERAGE DAY ZERO AND DAY LAST EXPLOSIVE RESULTS 
IN MILLIGRAMS PER KILOGRAM 

SWMU 13 - MINE FILL B 
NSWC CRANE 

CRANE, INDIANA 
PAGE 3 OF 3 

 
Windrow # S-211 S-212 M-213 N-214 M-215 N-216   

Day # 0 18 0 37 0 18 0 23 0 23 0 17   

HMX ** 1.5 ** 0.5 ** 1.3 ** 1.3 ** 1.3 ** 0.3   

RDX ** 2.1 ** 0.6 ** 1.5 ** 1.1 ** 1.6 ** 0.5   

TNT ** 0.4 ** 0.5 ** 0.5 ** 0.5 ** 0.5 ** 0.5   

 
Interim Measures Report, Removal and Bioremediation of Contaminated Soil from Mine Fill B, 
SWMU 13/14, TolTest, Inc. NSWC Crane, July 2002. 
 



TABLE 1-5 
 

AVERAGE EXPLOSIVE RESULTS IN MILLIGRAMS PER KILOGRAM  
FOR RESAMPLED WINDROWS 

SWMU 13 - MINE FILL B 
NSWC CRANE 

CRANE, INDIANA 
 

Windrow # N-102 M-132 S-133 M-134 

Day # 14 432 10 455 8 455 12 455 

HMX 2.8 0.7 2.5 0.4 2.6 0.5 2.8 0.3 

RDX 15.5 1.9 4.7 0.4 6.7 1.6 5.7 0.6 

TNT 0.9 0.4 1.2 0.8 4.4 0.6 0.5 0.6 

Windrow # S-135 M-181 M-185   

Day # 9 456 15 318 16 336   

HMX 4.4 0.4 1.3 0.5 2.3 0.9   

RDX 9.1 0.7 5.8 0.8 8.6 2.5   

TNT 1.5 0.5 0.5 0.6 1.1 0.6   

 
Interim Measures Report, Removal and Bioremediation of Contaminated Soil from Mine Fill B, SWMU 
13/14, TolTest, NSWC Crane, July 2002. 
 



TABLE 1-6

INVESTIGATION AND INTERIM MEASURE SUMMARY FOR SWMU 13 BUILDINGS AND STRUCTURES
NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 5

Building 
Number/Structure ID Historical Investigations RFI  Investigation Comments

106 None None Used as a casing washing and repair 
house.

162 Interim remedial (IR) activities were 
conducted from 1999 through 2001 
using bioremediation to remove 
contaminated soils from around this 
building.  

None This building was used to store explosives 
and is known for having PCB contamination 
in soil due to leaking Therminol boilers.

IR post excavation samples indicate soil 
around B-171 meet Industrial or residential 
clean up goals for explosives with the 
exception of 3 grid cells.  The IMR 
recommended no further interim action of 
this building.

This building is scheduled for demolition.

163 None None This building was used to store explosives 
and as a press loading facility.

This building is scheduled for demolition.

164 None None This building was used to store explosives.

This building is scheduled for demolition.
165 Interim remedial (IR) activities were 

conducted from 1999 through 2001 
using bioremediation to remove 
contaminated soils from around this 
building.  

None IR report indicates no excavation required 
around this building because cleanup goals 
are less than industrial levels.

166 Surface water samples were collected Soil samples located southwest of B- After soil removal in 1989, subsequent soil 166 Surface water samples were collected 
in drains and ditches adjacent to and at 
greater distances from the Building in 
1972, 1978, and 1979.  Explosives 
were detected in most samples.  

Contaminated soil surrounding the 
building was removed in 1989.

Interim remedial activities were 
conducted from 1999 through 2001 
using bioremediation to remove 
contaminated soils from around this 
building.

Soil samples located southwest of B
166 area indicate PCB contamination 
greater than 1 mg/kg.

After soil removal in 1989, subsequent soil 
samples near boiler locations indicated 
PCB concentrations were greater than 10 
mg/kg.

IR post excavation samples indicate soil 
around B-166 meets Industrial clean up 
goals for explosives.  The IMR 
recommended no further interim action for 
MFB.

This building is scheduled for demolition.
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INVESTIGATION AND INTERIM MEASURE SUMMARY FOR SWMU 13 BUILDINGS AND STRUCTURES
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 5

Building 
Number/Structure ID Historical Investigations RFI  Investigation Comments

167 Surface water samples were collected 
in drains near this building in 1972.  
Explosives were detected in most 
samples.  

In 1985, the IAS collected soil samples 
around the building and analyzed for 
explosives.  RDX, TNT, and HMX were 
detected in the samples.  

Interim remedial activities were 
conducted from 1999 through 2001 
using bioremediation to remove 
contaminated soils from around this 
building.

None This building was used to process 
explosives

A small silver of contaminated soil south of 
B-167 was not excavated due to a nearby 
water main.  Total volume of this sliver is 
conservatively estimated to be less than 25 
cubic yards (assuming a 2 yard depth).   
The IMR recommended no further interim 
action for MFB.

This building is scheduled for demolition.

168 Surface water samples were collected 
in drains near this building in 1972.  
Explosives were detected in most 
samples.  

Interim remedial activities were 
conducted from 1999 through 2001 
using bioremediation to remove 
contaminated soils from around this 
building.

Soil samples were collected near this 
building under the conveyor system.

This building was used to process 
explosives.

IR post excavation samples indicate soil 
around B-168 meets Industrial or 
residential clean up goals for explosives.  
The IMR recommended no further interim 
action for MFB.

This building is scheduled for demolition.
169 In 1985, a soil sample collected around 

this building was tested by the EP test.  
None Drawings describe this building as a hot 

melt building for explosives production; also 
Concentrations of metals, methylene 
chloride and PCBs were less than 
TCLP action levels.

contained a paint booth.  Transformers 
containing PCBs were located at this 
building.

170 None None Lunch and locker rooms.
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INVESTIGATION AND INTERIM MEASURE SUMMARY FOR SWMU 13 BUILDINGS AND STRUCTURES
NSWC CRANE

CRANE, INDIANA
PAGE 3 OF 5

Building 
Number/Structure ID Historical Investigations RFI  Investigation Comments

171 Surface water samples were collected 
in drains and ditches adjacent to and at 
greater distances from the Building in 
1972, 1978, and 1979.  Explosives 
were detected in most samples.

Interim remedial activities were 
conducted from 1999 through 2001 
using bioremediation to remove 
contaminated soils from around this 
building.

Soil samples around Building 171 
indicate PCB contamination at several 
locations is greater than human health 
and ecological screening values1.

Sump water sample south of Building 
171  contaminated with RDX  (69 
μg/m3).

This building is known for processing 
explosives and having PCB contamination 
in soil due to leaking Therminol boilers.

IR post excavation samples indicate soil 
around B-171 meet Industrial or residential 
clean up goals for explosives with the 
exception of 3 grid cells where soil could 
not be removed due to obstructions.  The 
IMR recommended no further interim action 
for MFB.

This building is scheduled for demolition.

172 In 1985, the IAS collected soil samples 
around the building and analyzed for 
explosives.  RDX, TNT, and HMX were 
detected. 

Interim remedial activities were 
conducted from 1999 through 2001 
using bioremediation to remove 
contaminated soils from around this 
building.

Soil sample collected near Building 
172 under conveyor system.   
Analytical results indicate surface and 
subsurface RDX contamination is less 
than human health risk screening 
value.

Sump water sample collected 
northeast of Building 172  
contaminated with RDX  (630 μg/m3).

Explosives handling facility.

IR post excavation samples indicate soil 
around B-171 meet Industrial or residential 
clean up goals for explosives with the 
exception of 3 nearby grid cells where soil 
could not be removed due to obstructions.  
The IMR recommended no further interim 
action for MFB.

This building is scheduled for demolition.

173 Interim remedial activities were 
conducted from 1999 through 2001 

Soil sample collected near Building 
173 under conveyor system.   

TNT loading and storage building.  There 
are no historical records of spills in this g

using bioremediation to remove 
contaminated soils from around this 
building.

y y
Analytical results indicate surface and 
subsurface RDX contamination is less 
than human health risk screening 
value.

Sump water sample collected 
northeast of Building 172  
contaminated with RDX (630 μg/m3).

p
area.
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INVESTIGATION AND INTERIM MEASURE SUMMARY FOR SWMU 13 BUILDINGS AND STRUCTURES
NSWC CRANE

CRANE, INDIANA
PAGE 4 OF 5

Building 
Number/Structure ID Historical Investigations RFI  Investigation Comments

174 Surface water samples were collected 
in drains near this building in 1972.  
Explosives were detected in most 
samples.

Interim remedial activities were 
conducted from 1999 through 2001 
using bioremediation to remove 
contaminated soils from around this 
building.

Surface and subsurface soil samples 
collected northeast of Building 174 
reported no detection of explosives.

Formerly contained transformers (PCBs) 
and melting kettles for explosives 
production.  Currently used for 
demilitarization activities; also has one 
paint booth.

IR post excavation samples indicate soil 
around B-174 meets Industrial and 
residential clean up goals for explosives.  
The IMR recommended no further interim 
action for MFB.

2171 Surface water samples were collected 
in drains near this building in 1972.  
Explosives were detected in most 
samples.

None No information available regarding the 
activities or materials handled in this 
building.

2179 None None No information available regarding the 
activities or materials handled in this 
building.

2500 Interim remedial activities were 
conducted from 1999 through 2001 
using bioremediation to remove 
contaminated soils from around this 
building.

Monitoring well installed just west of 
Building 2500.

Explosives production.  PCBs used to melt 
explosives.

No contamination was detected around 
Building 2500 during IR activities.

2501 Surface water samples were collected 
in drains near this building in 1972.  
Explosives were detected in most 
samples

Sump water sample collected 
southwest of Building 172  
contaminated with RDX (630 μg/m3).

Used for explosives production and as a 
magazine hardening facility.

IR post excavation samples indicate soilsamples.

Interim remedial activities were 
conducted from 1999 through 2001 
using bioremediation to remove 
contaminated soils from around this 
building.

IR post excavation samples indicate soil 
around B-2501 meet Industrial or 
residential clean up goals for explosives 
with the exception of 1 grid cell northwest of 
Building 2501 where soil could not be 
removed due to an obstruction (water 
main).  The IMR recommended no further 
interim action for MFB.

This building is scheduled for demolition.

2502 Surface water samples were collected 
in drains near this building in 1972.  
Explosives were detected in most 
samples.

None Used as a magazine hardening facility.
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NSWC CRANE

CRANE, INDIANA
PAGE 5 OF 5

Building 
Number/Structure ID Historical Investigations RFI  Investigation Comments

2503 Surface water samples were collected 
in drains near this building in 1972.  
Explosives were detected in most 
samples.

None Used as a pump house.

2515 None Soil and groundwater samples 
collected near Building 2515.   
Surface and subsurface samples 
indicate no RDX.  However, nearby 
monitoring well reported 120 μg/L of 
RDX.

Sump water sample southwest of 
Building 2515 contaminated with RDX  
(69 μg/m3).

No information available regarding the 
activities or materials handled in this 
building.

2532 None None Lunch and locker rooms.
2566 None None Compressor House
2787 None None Pump House
2788 None None Pump House
2789 None None Pump House
3299 None None Recently constructed building for testing of 

small water jet cutting systems.
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This section describes the sampling activities, procedures, and documentation utilized during the RFI field 

investigation events that were performed in 2003, 2004, 2005, and 2006 for NSWC Crane SWMU 13. 

2.1 OVERVIEW 

RFI field activities for SWMU 13 were conducted over several separate field investigation events. These 

investigations include the following: 

• Round 1: Groundwater, surface water, sediment, and soil sampling: March/April/May 2003. 

• Round 2: Groundwater, surface water, sediment, and soil sampling: October, November/December · 

2003, and January 2004. 

• Round 3: Groundwater, surface water, sediment, soil, and vegetation sampling: July through 

November 2004. 

• Sediment Sampling: Additional sediment samples collected in response to U.S. EPA Region 5 

comments on potential ecological risk at locations nearest to permanent aquatic habitat: May 2005. 

• External Sump/Drainage Investigation: Overburden Groundwater (temporary wells), surface water 

(sumps), sediment (sludge), and soil sampling: February 2006. 

• PCB Delineation: Sediment and soil sampling: June and August/September 2006. 

All work performed for Round 1 was conducted in accordance with the procedures and methodologies 

described in the U.S. EPA-approved OAPP [Tetra Tech NUS, Inc. (TtNUS), 2003a]. Work performed for 

Round 2 was done in accordance with the procedures and methodologies described in Addendum No. 1 

to the approved QAPP (TtNUS, 2003b). Work performed tor Round 3 was conducted in accordance with 

the procedures and methodologies described in Addendum No. 2 to the approved QAPP (TtNUS, 2004). 

Work performed for the external sump/drainage investigation was done in accordance with the QAPP 

Addendum No. 4 (TtNUS, 2006). Work performed for the PCB delineation investigations were done in 

accordance with correspondence sent to the U.S. EPA regarding additional sampling at SWMU 13 to 

adequately delineate PCB contamination for an accurate estimation of the quantity of soils for possible 
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removal. Standard operating procedures (SOPs) that governed the field work are included in Appendix H 

of the approved QAPP (TtNUS, 2003a), Appendix E of Addendum No. 1 to the approved QAPP (TtNUS, 

2003b), and Appendix C of Addendum No. 2 to the approved QAPP (TtNUS, 2004). Select photographs 

of SWMU 13, copies of all field forms, records, field logbooks, and health and safety documentation 

associated with the field investigations are provided in Appendices A through F of this document (Volumes 

II and Ill). 

2.2 MOBILIZATION/DEMOBILIZATION 

Following approval of the respective QAPP, TtNUS began mobilization activities. All field team members 

reviewed the approved QAPP associated appendices, and the respective Health and Safety Plan (HASP) 

prior to the start of project activities. In addition, the Field Operations Leader (FOL) held field team 

orientation meetings to ensure that personnel were familiar with the scope of the field activities. Health 

and safety documentation is contained in Appendix F. 

Prior to the initiation of fieldwork for each field activity, the FOL arrived at the site and began on-site 

mobilization activities. These activities included coordination with base personnel and utility clearance of 

all proposed boring locations through the NSWC Crane Public Works Office. The equipment required for 

the field activities was shipped to the site. At the conclusion of each field activity, the FOL completed the 

decontamination and demobilization of all equipment. 

2.3 SUBSURFACE INVESTIGATION METHODOLOGIES AND PROCEDURES 

2.3.1 Drilling 

All borings were installed in accordance with SOP CTO 166-04 and logged in accordance with SOPs CTO 

166-07 and CTO 166-11. Boring logs can be found in Appendix B.1. Drilling methods used during each 

field event, along with boring dates, boring depths, and depth intervals for soil sampling, are presented in 

Table 2-1. 

Round 1 

Fifteen borings for soil sampling and 26 borings for monitoring well installation were drilled using direct

push technology (DPT), hand auger, Rotosonic, and hollow-stem auger (HSA) methods. 
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Ten borings for soil sampling and 21 borings for monitoring well installation were drilled using hand auger, 

Rotosonic, and HSA methods. 

Round 3 

Twenty-two borings for soil sampling and four borings for monitoring well installation were drilled using 

DPT and HSA/air rotary (AR) methods. 

External Sump/Drainage Investigation 

Twenty-four borings for soil sampling at SWMU 13 were drilled mostly utilizing DPT. Hand augering was 

used at one location. 

PCB Delineation 

Thirty-three borings for soil sampling at SWMU 13 were dug utilizing a hand auger. One sample 

(1358760001) was collected using a hand trowel from a mound of soil on a concrete floor within an 

enclosed transport corridor. 

2.3.1.1 Direct-Push Technology Borings 

DPT involves pushing small-diameter sampling tools hydraulically and/or mechanically downward into the 

ground to the desired depth. Soil samples were collected from DPT borings for chemical analyses and for 

lithologic logging. All samples obtained from the boreholes were screened with a photoionization detector 

(PIO) immediately upon opening. All PIO readings were recorded on the boring logs (Appendix B.1 ). Soil 

sample collectior:i information is provided in Section 2.5.1. 

DPT was used to complete 13 soil borings at SWMU 13 during Round 1, 22 borings during Round 3, and 

24 borings during the external sump/drainage investigation. Figure 2-1 shows the locations of all soil 

borings completed as part of the RFI at SWMU 13 during Rounds 1, 2, 3, and the PCB delineation 

investigations. Figure 2-5 includes all soil boring locations completed as part of the external 

sump/drainage investigation. DPT soil borings at SWMU 13 were advanced to total depths of 12 feet, to 

the water table, or to refusal. Actual sample depths for SWMU 13 soil samples are listed in Table 2-1. 

DPT was not used during Round 2 field activities or during the PCB delineation investigations at SWMU 

13. 
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Two types of drilling techniques were used to drill through rock, collect rock cores, and install monitoring 

wells in the bedrock. Rotosonic drilling was used for the majority of well drilling sites. The second 

technique used was conventional diamond coring followed by reaming of the borehole with a roller bit. 

For Rotosonic drilling, the drill bit was attached to the base of the 4-inch inside diameter (ID), 4.5-inch 

outside diameter (OD), 10-foot-long core barrel. The core barrel was connected to a drill pipe of the same 

ID. When the core barrel reached the desired depth, a larger 6-inch OD drill pipe was centered on the 

core barrel and advanced to the same depth to act as a temporary outer casing. Core runs were limited to 

5 feet to maximize sample recovery. The inner core barrel and drill pipe were retrieved, and the core was 

extruded from the inner core barrel using vibration and/or hydraulic pressure. Each sampled interval was 

extruded into a clear plastic sleeve. This technique facilitated lithologic classification, environmental 

sample collection, and vapor monitoring using a PIO. All PIO readings were recorded on the boring logs. 

This process was repeated to the termination point of each well boring. The drill cuttings not retained for 

analytical or classification purposes were disposed in accordance with the approved QAPP (TtNUS, 

2003a) and Addenda No. 1 and No. 2 to the approved QAPP (TtNUS, 2003b and 2004). Section 2.14 

provides more information regarding the handling of investigation-derived waste (IDW). The final hole 

diameter produced by Rotosonic drilling was approximately six inches. As a result, these boreholes were 

sufficiently large in diameter after coring to install a monitoring well without additional reaming. 

In Rotosonic borings where continuous coring was not required, a 4-inch ID displacement bit was attached 

to the base of the core barrel. This technique used both vibration and water to drill through the 

overburden and bedrock. 

Controlled amounts of water were added where necessary to remove cuttings from the borehole. Any 

excess water generated during this process was collected in a container and transported to and disposed 

at an NSWC Crane-approved sanitary sewer. The Rotosonic drilling rig was also used for collection of soil 

samples as listed in Table 2-1 for· both Rounds 1 and 2. All boring depths are listed in Table 2-1 for 

Rounds 1, 2, and 3. 

Twenty-five Round 1 and 15 Round 2 Rotosonic borings were converted into bedrock monitoring wells at 

SWMU 13. Rotosonic was not used as a drilling method during Round 3. Appendix B.1 contains boring 

logs, including those for wells drilled using Rotosonic techniques. 
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A conventional drilling rig with diamond coring capabilities was used as a second type of drilling 

techniques at SWMU 13. Once the 2-inch diameter NX core (nominal) was collected and the final depth 

of the boring was reached, the entire length of the boring was reamed to 5.5-inches in diameter, the hole 

was cleaned with pressurized air, and a 2-inch diameter monitoring well was installed. 

Continuous rock cores were collected from 8 (Round 1), 16 (Round 2), and 1 (Round 3) bedrock well 

borings at SMWU 13 for lithologic description purposes. Select cores that were retained were placed into 

labeled core boxes, photographed, and turned over to the NSWC Crane Environmental Protection 

Department (EPD) for storage. 

2.3.1.3 Hollow-Stem Augering 

HSA drilling included the use of 4.25-inch ID· HSAs, with split-spoon samplers used to obtain soil samples. 

Split-spoon samplers had a minimum ID of 2 inches and were 2 feet long. The split-spoon sampler was 

driven to the required depth with a rig-mounted hammer weighing 140 pounds and falling 30 inches. All 

soil samples obtained from boreholes drilled using the HSA method were screened with a PIO 

immediately upon opening. All PIO readings were recorded on the boring logs (Appendix B.1 ). Drill 

cuttings were disposed in accordance with the approved QAPP (TtNUS, 2003a) and Addenda No. 1 and 

No. 2 to the approved QAPP (TtNUS, 2003b, 2004). See Section 2.14 for more information regarding the 

handling of IDW. 

2.3.1.4 Hand Augering 

The hand augering equipment consisted of a stainless steel bucket auger (6~ inches long and 3~ inches 

in diameter) and a stainless steel extension rod with a cross handle. Hand augering was typically used at 

locations not accessible by other drilling methods or at isolated locations where its use was more practical. 

The borings were augered to the desired depth or until refusal was encountered (see Table 2-1 for actual 

total depths). Soil sample collection information is provided in Section 2.5.1. All samples obtained from 

the boreholes were screened with a PIO immediately upon retrieval from the borehole. All PIO readings 

were recorded on the boring logs. 

One Round 1, 1 O Round 2, one external sump/drainage investigation, and 33 PCB delineation soil borings 

were installed using the hand auger method at SMWU 13 (See Table 2-1). No hand augering was 

required at SWMU 13 during Round 3. 
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A TtNUS geologist maintained a log for each boring in accordance with SOP CTO 166-07 (Borehole and 

Soil Sample Logging) and SOP CTO 166-11 (Drilling and Geologic Logging of Boreholes in Rock). The 

boring logs for each investigation can be found in Appendix B.1 and contain the following information as 

appropriate: 

• Well identification (where applicable). 

• Boring identification. 

• Name of geologist logging the boring. 

• Name of drilling contractor. 

• Sample number and type. 

• Sample depth. 

• Sample recovery and sample interval. 

• Soil density or cohesiveness. 

• Soil color. 

• Unified Soil Classification System (USCS) material descriptions. 

• Rock type and description, recovery, and rock quality designation (ROD). 

• Location of boring. 

• Drilling and/or well construQtion problems or deviations from the project-specific approved QAPP or 

the Addenda No. 1 and No. 2 to the approved QAPP. 

• Date(s) of drilling. 

• Screening instrument readings. 

In addition, depths of changes in lithology, sample moisture observations, depth to water, PIO readings, 

drilling methods, and total depth of each borehole were included on each log, as well as any other 

pertinent observations. 

2.3.3 Borehole Abandonment 

All soil borings at SWMU 13 were backfilled with bentonite chips and hydrated in accordance with the 

manufacturer's specifications. The ground surface at each boring location was restored to its original 

condition. 
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Monitoring wells were installed during Rounds 1, 2, and 3 RFI field operations at SWMU 13 in accordance 

with SOP CTO 166-12. After each well boring was drilled to the desired depth, a 2-inch-diameter polyvinyl 

chloride (PVC) Schedule 40 well screen and riser pipe was lowered into the boring through the steel 

isolation casing. For all deep monitoring wells [greater than 45 feet below ground surface (bgs)], a 

permanent steel isolation casing was installed to isolate the overburden soil and uppermost bedrock 

before deeper strata were cored. For shallow wells, a temporary steel casing was used to isolate the 

overburden while the uppermost bedrock was drilled. Well screens ranged in length from 5 to 10 feet, 

depending on well depth, with a slot size of 0.20 inch. After the screen and the riser pipe were in place, 

the annulus of the boring was backfilled with clean silica sand from the bottom of the boring to 1 to 2 feet 

above the top of the well screen. A bentonite seal was then installed either in pellet (shallow wells) or 

slurry form (deep wells), and the pellets were allowed to hydrate in accordance with the manufacturer's 

recommendations. The remainder of the annulus of the borehole (f ram the bentonite seal to the ground 

surface) was filled with cement-bentonite grout to approximately 1 foot bgs. 

The depth of the backfill materials was continuously monitored during the installation of the monitoring 

wells using a weighted steel tape measure to ensure that the sand pack and bentonite did not bridge 

during the installation process. 

Indiana State well installation requirements described in 310 Indiana Administrative Code (IAC) 16 were 

followed for all well installation activities. Well construction logs were completed. for each well and are 

presented in Appendix B.1. Refer to Section 2.3.1 for the drilling methods. Monitoring well construction 

information and water level measurements are presented in Table 2-2 for each round. Figure 2-2 

presents all well locations. 

Twelve temporary groundwater wells were installed in soil borings where water was encountered during 

the External Sump/Drainage Investigation for sampling the overburden groundwater. A 1-inch-diameter 

PVC Schedule 40 well screen and riser pipe were set into the borings. Well screens ranged in length from 

5 to 10 feet, depending on boring depth, with a slot size of 0.010 inch. After the screen and riser pipe 

were set in place, the boring was backfilled with clean silica sand from the bottom of the boring to just 

above the top of the well screen. The temporary wells were then sampled utilizing a peristaltic pump and 

dedicated Teflon tubing. Upon completion of sampling the well, the tubing and 1-inch PVC was removed 
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and the remainder of the boring was filled with bentonite pellets which were then hydrated in accordance 

with the manufacturer's recommendations. 

2.4.2 Monitoring Well Protection 

After each permanent monitoring well was installed and the annulus grouted to t~e land surface, a 4-inch

square, 5 foot long, steel protective casing with a locking cap was cemented in place over the riser pipe. 

This stick-up-type protective casing extended approximately 3 feet above and 2 feet below the ground 

surface. A drain hole was drilled into the protective casing approximately 6 inches above the ground 

surface. Pea gravel was used to fill the space between the outer protective casing and the riser pipe. A 

4-foot-square (2-foot square along railroad corridor due to travel restrictions) and 6-inch-thick concrete 

apron was cemented in place around the· protective casing, and two to four safety yellow barrier posts 

(nominal 4-inch-diameter, 5-foot-long steel pipes buried 2 feet deep and filled with concrete) were 

cemented around the outside of the concrete apron. Stainless steel well plates indicating well ID, depth, 

date, etc. were installed on the outside of each protective well casing. To maintain well security, a locking 

cap was placed on each well. 

2.4.3 Monitoring Well Repair and Development 

Repairs to monitoring wells were not required because no existing TtNUS wells were present at SWMU 13 

at the initiation of the Round 1 field investigation. 

Well Development 

All newly installed permanent monitoring wells were developed by surging and pumping methods no 

sooner than 24 hours after installation to remove fine material from around the well screen and the sand 

pack that surrounds the well screen. The period of development for each well was approximately 1 hour. 

If the well was pumped dry, TtNUS personnel typically waited 20 to 30 minutes, noted the rate of recharge, 

and then pumped the well dry a minimum of two more times in an effort to maximize the amount of fine 

material removed. Development continued and was considered complete when one of the following was 

achieved: the development water was clear to the unaided eye, five well volumes were removed, or the 

well was pumped dry three times. 

Wells were developed by up to three surging and purging techniques (a surge block with Whale® pump, a 

bailer, or a check valve method). The surge block/Whale® pump method consisted of inserting a 2-inch 

surge block into the well and surging over the length of the saturated screen for a minimum of 5 minutes. 

Immediately after surging, the Whale® pump was lowered into the well and was pumped in accordance 
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with SOP CTO 166-10. The bailer method consisted of purging the well over the length of the saturated 

screen and removing water and fines. The check valve method involved attaching a decontaminated foot 

valve to new, dedicated, %-inch polyethylene tubing, extending the tubing to the bottom of the well, and 

both surging and purging by moving the tubing in an up and down motion. On the downward stroke, the 

ball in the foot valve lifts· and the tubing fills with water, and on the upward stroke, the ball is set and 

surged groundwater is forced out of the tubing and into a purge bucket. Section 2.14 describes the 

disposal of all IDW including development fluids. 

Water-quality parameters [pH, specific conductivity, temperature, dissolved oxygen (DO), oxidation

reduction potential (OAP), and turbidity], pumping rates, volumes of groundwater removed, recharge 

rates, and water levels were recorded on monitoring well development records. Monitoring well 

development records for Rounds 1, 2 and 3 can be found in Appendix C of this document. 

2.5 SAMPLING OPERATIONS 

This section discusses the methodology for soil, surface water, sediment, and groundwater sampling 

activities and aquifer testing performed at SWMU 13. Table 2-3 provides a summary of all proposed 

versus actual samples collected during each round, as well as a list of the analyses. Table 2-3 also 

provides the reasoning as to why a proposed sample was not collected or why additional samples were 

collected. 

2.5.1 Soil Sample Collection 

During the RFI investigations, 29 soil samples were collected from 15 sampling locations during Round 1, 

19 soil samples were collected from 1 O sampling locations during Round 2, 39 soil samples were collected 

from 22 sampling locations during Round 3, 67 soil samples were collected from 25 sampling locations 

during the external sump/drainage investigation, and 58 soil samples were collected from 34 sampling 

locations during the PCB delineation investigations. Soil samples were collected in accordance with SOP 

CTO 166-08. See Figures 2-1 and 2-5 for all soil boring locations. Soil sample log sheets are included in 

Appendix C.1 of this document. 

2.5.1.1 Surface Soil Sampling 

Surface soil samples were collected from the ground surface to a maximum depth of 2 feet bgs unless 

refusal was enco~ntered prior to the 2 feet bgs using DPT, Rotosonic, or hand augering methods. Upon 

retrieval, all samples were monitored for the presence of voes using a PIO. The results of this screening 

were recorded on boring logs and/or soil sample log sheets (included in Appendix B.1 and Appendix C.1, 
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respectively, of this document). Samples for VOC analyses were collected first from the 0.5- to 1.0- or 

2.0-foot bgs interval that had the highest PIO reading. Samples to be analyzed for voes were collected 

using 5-gram EnCore™ samplers. Sample aliquots for the other analyses were collected from the 

remaining soil core within the 0- to 2-foot depth interval and placed in the appropriate containers following 

homogenization. 

Round 1 

Fifteen of the proposed 16 surface soil samples were collected at SWMU 13 during Round 1. One 

surface soil sample was collected from each of the 15 soil borings from the ground surface to depths of 1 

to 2 feet bgs using DPT, Rotosonic, or hand augering methods. Surface soil sample 13SS160002 was 

not collected during Round 1; however, a sample at this proposed location was collected during Round 2. 

Round 2 

All 1 O proposed surface soil samples were collected at SWMU 13 during Round 2. One surface soil 

sample was collected from each of the 1 O soil borings from the ground surface to depths of 1 to 2 feet bgs 

using hand augering. 

Round 3 

All 13 proposed surface soil samples were collected at SWMU 13 utilizing DPT during Round 3. 

External Sump/Drainage Investigation 

All 25 of the proposed surface soil samples were collected at SWMU 13 during the external 

sump/drainage investigation. All locations but one were drilled using DPT. 

PCB Delineation Investigations 

Thirty-two of the proposed 33 surface soil samples were collected at SWMU 13 during the PCB 

delineation investigation. All locations but one were bored utilizing a hand auger. One sample was 

collected via a hand trowel. 

2.5.1.2 Subsurface Soil Sampling 

Upon retrieval, all subsurface samples were monitored for the presence of VOCs using a PIO. The results 

of this screening were recorded on the boring logs and/or soil sample log sheets. Samples for VOC 
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analyses were collected first from the interval that had the highest PID reading using 5-gram EnCore™ 

samplers. The remaining soil core material was then homogenized, and soil to be analyzed for other 

parameters was placed into the required containers. Subsurface soil sample intervals for SWMU 13 are 

listed in Table 2-1 for Rounds 1, 2, 3, the external sump/drainage investigation, and the PCB delineation 

investigation. 

Round 1 

Fourteen of the proposed 16 subsurface soil samples were collected at SWMU 13 during Round 1. 

Proposed sample 13SB140204 was not obtained due to refusal encountered before reaching the target 

depth (2 to 4 feet) for subsurface soil sample collection. Proposed sample 13SB160204 was not collected 

during Round 1 because of refusal at 1 foot. Subsurface samples were collected from a 2-foot interval 

between 2 to 10 feet bgs using DPT, Rotosonic drilling, or hand augering. 

Round 2 

Nine of the proposed 1 O subsurface soil samples were collected at SWMU 13 during Round 2. Sample 

13SB200204 was not collected due to encountering refusal before reaching the target depth (2 to 4 feet). 

All subsurface soil samples collected during Round 2 were obtained from a 2-foot interval between 2 to 

4 feet bgs using hand augering. 

Round 3 

Twenty-six subsurface soil samples were collected from 22 soil boring locations at SWMU 13 during 

Round 3. All subsurface soil samples were collected from 2-foot intervals between 2 to 8 feet bgs using 

DPT. 

External Sump/Drainage Investigation 

Forty-two of the 73 proposed subsurface soil samples were collected at SWMU 13 during the external 

sump/drainage investigation. The actual depth of the subsurface sample varied depending on the depth 

at refusal, or if the boring was associated with a sump, the sample was collected at a two foot interval 

equal to the depth of the bottom of the sump. All locations but one were drilled using DPT. 
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Twenty-seven of the 38 proposed subsurface soil samples were collected at SWMU 13 during the PCB 

delineation investigation. The maximum depth of a subsurface sample was 8 feet bgs utilizing a hand 

auger. 

2.5.2 Surface Water/Seep Sampling 

Surface water samples were collected from intermittent streams, drainage ditches, and surface runoff 

locations throughout SWMU 13 during Rounds 1, 2, and 3. During the external sump/drainage 

investigation, water samples were collected within catch basins and sumps. Seep samples were also 

collected during Round 2. All sample locations were marked with a labeled, wooden survey stake. 

Fluorescent flagging was tied to the stake and to a nearby tree (if available) to facilitate relocation of the 

sample location for surveying purposes. All surface water samples were collected in accordance with the 

respective approved QAPP. All pertinent field data, including water quality parameters, sampling 

methods, and locations were recorded on a surface water sample log sheet (see Appendix C). See 

Figure 2-3A (Rounds 1, 2, 3, and PCB delineation investigations) and Figure 2-5 (external sump/drainage 

investigation) for all surface water, sump, and seep sampling locations. Note that all water samples 

collected during the external sump/drainage investigation are labeled as SU (sump). 

Round 1 

All 13 proposed surface water samples were collected at SWMU 13 during Round 1. 

Round 2 

Twenty-two of the 23 proposed surface water sample locations at SWMU 13 were collected. Sample 

13SW2901 was not collected due to the absence of water at the time of sampling. Four of the five 

proposed seep samples were sampled during Round 2. Location 13SP0501 was not sampled due to dry 

conditions. 

Round 3 

All 11 proposed surface water sample locations at SWMU 13 were collected during Round 3. Seven of 

the 11 locations were initi.ally found to be dry during the sampling period in early October 2004. However, 

after significant rainfalls over a 2-week period, the locations were revisited in November 2004, and the 

remaining seven samples were collected. 
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Two of the nine proposed sump water samples were collected at SWMU 13 during the external 

sump/drainage investigation. Samples were collected within concrete catch basins or sumps via direct fill 

when possible, or by utilizing a stainless steel scoop which was field decontaminated between samples. 

PCB Delineation lnvestjgations 

No surface water samples were proposed during either of the PCB delineation investigations. 

2.5.3 Sediment Sampling 

Sediment samples were collected from intermittent streams, drainage ditches, and surface runoff 

locations at SWMU 13 during Rounds 1, 2, 3, and PCB delineation investigation. Sediment samples 

collected during the external sump/drainage investigation were collected within concrete catch basins and 

sumps. Based on previous results at SWMU 13 regarding potential ecological risk resulting from metals 

in sediment samples, U.S. EPA Region 5 commented that sediment samples should also be collected at a 

location of the nearest permanent aquatic habitat. Therefore, 10 additional sediment samples (13SD3601 

to 13SD4501) were collected at SWMU 13 during Round 5 for metals analysis. All samples were 

collected in depositional areas that contained predominantly fine (clay and silt) particles. All sediment 

samples were collected at a depth of O to 4 inches bgs. Round 1 sediment samples were collected in 

accordance with the approved QAPP (TtNUS, 2003a). Round 2 sediment samples were collected in 

accordance with Addendum No. 1 to the approved QAPP (TtNUS, 2003b). Round 3 sediment samples 

were collected in accordance with Add~ndum No. 2 to the approved QAPP (TtNUS, 2004). Sediment 

samples collected during the external sump/drainage and PCB delineation investigations were collected in 

accordance with the approved QAPP Addendum No. 4. All locations were marked with a labeled, wooden 

survey stake. Fluorescent flagging was tied to the stake and to a nearby tree (if available) to facilitate 

relocation of the sample location for surveying purposes. All pertinent field data, including sampling 

methods, depths, descriptions, and locations were recorded . on sediment sample log sheets (see 

Appendix C.2). Figure 2-3A shows all sediment sample locations for Rounds 1, 2, 3, and the PCB 

delineation investigations. Figure 2-3B shows the additional periphery sediment sample locations, and 

Figure 2-5 shows all sediment sample locations during the external sump/drainage investigation. Note 

that all sediment samples collected during the external sump/drainage investigation are labeled as SL 

(sludge). 
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Twenty-three sediment samples were collected at SWMU 13 during Round 1. Originally, 22 locations 

were proposed; however, sample location 13SD23 was added based on field observations (an additional 

culvert located near the northern corner of the site was discovered and sampled during the field 

investigation). 

Round 2 

Nine sediment samples were collected at SWMU 13 during Round 2. Six of the nine new sampling 

locations were located in drainage gullies southeast of SWMU 13, and three were located northeast of 

SWMU 13. These locations are all downstream of SWMU 13 and were used to evaluate how far 

contaminants may have migrated from the site. 

Round 3 

All eight proposed sediment locations were sampled at SWMU 13 during Round 3. Many of the sample 

locations were dry; however, sediment samples were collected in areas where the finest particles were 

found. 

Additional Sediment Sampling 

All ten proposed sediment locations were sampled at SWMU 13 during the additional sediment sampling 

event. 

External Sump/Drainage Investigation 

All 9 proposed sediment (sludge) samples were collected at SWMU 13 during the external sump/drainage 

investigation. Samples were collected within concrete catch basins or sumps via stainless steel hand 

trowels when possible, or by utilizing a stainless steel scoop which was field decontaminated between 

samples. 

PCB Delineation Investigations 

Thirty-one of the 33 originally proposed sediment samples were collected at SWMU 13 during the PCB 

delineation investigations. Four additional samples were added during the field investigation based on a 

suspected hydrocarbon odor (two depths at 13SD51 and two depths at 13SD52). Sample location 
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13SD47 was inside a concrete basin and did not contain any sediment. Sample location 13SD58 was 

dropped during the field investigation. 

2.5.4 Groundwater Purging and Sampling 

Purging and stabilization of wells prior to sampling was accomplished using low-flow techniques in 

accordance with SOP CTO 166-15 and SOP CTO 166-16. Sampling was accomplished in accordance 

with SOP CTO 166-a5. Sample analytes are provided in Table 2-3. 

Wells were purged prior to sampling using a peristaltic pump or bladder pump, depending on the static 

water level, well depth, and recharge information obtained during well development. In general, bladder 

pumps were used to sample wells with a static water level greater than 28 feet bgs, and peristaltic pumps 

were used to sample wells with a static water level less than 28 feet bgs. Based on historical data and 

proposed future quarterly monitoring, six monitoring wells were outfitted with dedicated bladder pumps 

and tubing during Round 3. 

Groundwater quality parameters including pH, specific conductance, temperature, DO, and ORP were 

measured during purging at 5- to 1 a-minute intervals using a YSI Model 6aa series multi-parameter water 

quality meter and flow-through cell. Longer intervals were used for slower pumping wells. Turbidity 

readings were measured using a LaMotte 2a2a turbidity meter. Water levels and pumping rates were also 

measured during purging at 5- to 1 a-minute intervals. Purging continued until a minimum of one well 

volume was removed and the above parameters stabilized, or until the well had been purged for 4 hours, 

in accordance with SOP CTO 166-16 and SOP CTO 166-15. To the extent possible, the pumping rates 

were adjusted to prevent drawdown from exceeding a.3 foot during purging. Copies of the monitoring well 

low-flow purge data sheets and groundwater sample log sheets for all locations are provided in Appendix 

C.4 of this document. 

Monitoring wells were sampled with the same pump (peristaltic or bladder) and tubing used during well 

purging. Immediately following the purging process and before sampling, the temperature, pH, specific 

conductance, DO, ORP, and turbidity were measured and recorded on the groundwater sample log sheets 

(included in Appendix C.4). 

Sample containers were filled by allowing the pump discharge to flow gently down the inside of the 

container with minimal turbulence. Samples for VOC analysis were collected by the straw method when 

using the peristaltic pump and by direct pumping when using the bladder pump. These samples were 

immediately sealed in 4a-mL vials so that no headspace existed. Samples for SVOCs, explosives, 
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explosive picrates, total metals, total mercury, ammonia, nitrate, dissolved metals, and dissolved mercury 

were collected next and in the order listed (when applicable). Samples with turbidity values greater than 

10 nephelometric turbidity units (NTUs) were field filtered for dissolved metals analyses prior to sample 

preservation using a 0.45 micron in-line filter. All pertinent field data, including sampling methods, purge 

information, pump intake depths, and locations were recorded on low-flow purge data sheets and 

groundwater sample log sheets (see Appendix C). See Figure 2-2 for all groundwater sampling locations. 

During Rounds 2 and 3, several wells were also sampled for natural attenuation field parameters including 

DO, alkalinity, carbon dioxide, ferrous iron, hydrogen sulfide, sulfide, nitrite, and manganese. 

Round 1 

Twenty-eight groundwater samples were collected at SWMU 13 during Round 1. Twenty-six new wells 

(13MWT01 through 13MWT26) were installed, developed, and sampled, and monitoring wells 13MWT09 

and 13MWT20 were sampled twice for SVOCs only due to low surrogate recoveries during laboratory 

analysis. Monitoring wells 13MWT06 and 13MWT25 were slow-recovering wells, and it took several days 

to fill the required containers. 

Round 2 

Forty-seven groundwater samples were collected at SWMU 13 during Round 2. Twenty-one new wells 

(13MWT27 through 13MWT47) were installed, developed, and sampled during Round 2. Monitoring wells 

13MWT06 and 13MWT 45 were slow-recovering wells, and it took several days to fill the required 

containers. Monitoring well 13MWT28 went dry after purging and the collection of a 1-liter explosives 

sample. The remaining samples for 13MWT28 were collected the following day. 

Round 3 

Fifty-one groundwater samples were collected at SWMU 13 during Round 3. Four new wells were 

installed (13MWT48 through 13MWT51), developed, and sampled during Round 3. Sample 13GWT0603 

was a very slow-recovering well, and sampling was completed over a 3-day period. Dedicated bladder 

pumps and associated tubing were installed in monitoring wells 13MWT01, 13MWT11, 13MWT17, 

13MWT34, 13MWT40, and 13MWT51. 
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Twelve temporary groundwater monitoring wells were placed in soil borings that exhibited water bearing 

tendencies at SWMU 13 during the external sump/drainage investigation. Due to the temporary wells 

having low water levels and slow recharge rates all waters withdrawn from the wells were used for 

samples. 

PCB Delineation lnvestjgation 

No groundwater monitoring wells were proposed for sampling during the PCB delineation investigations. 

2.5.5 Vegetation Sampling 

Nine vegetation samples were collected from nine locations in the wooded area on the western side of 

SWMU 13 during Round 3 ,from the two most abundant tree species (sugar maple and white oak) and the 

most abundant herbaceous species (white snake root). An acorn sample (approximately 40 grams) was 

also collected from a white oak for analysis. Recently fallen acorns were collected from the ground 

surface within the canopy of the tree because collection from the tree itself was not implementable. All 

samples were collected in accordance with SOP CTO 166-24 (TtNUS, 2004). All proposed vegetation 

samples (species and rinsate) were collected during Round 3 at SWMU 13 (see Table 2-3). See Figure 

2-4 for the nine vegetation sampling locations and Appendix C.5 for the plant tissue sample log sheets. 

2.6 FIELD SAMPLE DOCUMENTATION 

Sample documentation consisted of the completion of boring logs, matrix-specific sample log sheets, 

sample bottle tags, chain-of-custody records, field task modification request (FTMR) forms, equipment 

calibration log sheets, field logbooks, and health and safety documentation. Field documentation was 

completed as per SOP CTO 166-03. The sample log sheets contain information such as sample location 

and sample ID, container requirements and analyses to be performed, sample type, time, date, and 

method of sample collection. Any unusual circumstances encountered during sample collection were 

noted on the form. Sample log sheets can be found in Appendix C of this document. Chain-of-custody 

records (see Appendix C.6) were used to track each sample from collection to receipt and analysis at the 

laboratory. FTMRs (see Appendix C.1 O) were used to document deviations from the approved QAPP and 

Addenda No. 1 and 2 to the approved QAPP. Equipment calibration log sheets are discussed in Section 

2.9.1 and can be found in Appendix C.11 of this document. Upon completion of sample analyses, sample 

bottle tags were forwarded by laboratory personnel to the NSWC Crane EPD for storage. 
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Sample handling activities included field-related considerations concerning the selection of sample 

containers, preservatives, allowable holding times, sample custody, and maintaining samples at the 

appropriate storage temperature. Sampling containers were sealed in Ziploc® plastic bags, and glass 

containers were wrapped in plastic bubble wrap to minimize the possibility of breakage during transport. 

The sample containers were then placed in a cooler lined with a large plastic garbage bag. The cooler 

was packed with a cushioning material (bubble wrap) to prevent container breakage. Samples were 

cooled immediately after collection with ice placed over the sample containers. A temperature blank was 

placed in each cooler prior to shipment. The plastic garbage bag was sealed with a knot, and the chain

of -custody form was sealed in a Ziploc® bag and taped to the inside of the cooler lid. A signed and dated 

custody seal was applied to each end of the cooler and then covered with strapping tape to provide a 

tamper-evident seal. A Federal Express® airbill was applied to the shipping cooler. TtNUS maintained 

custody of the samples until they were relinquished to Federal Express®. The Federal Express® tracking 

number (airbill number) was recorded on the chain-of-custody form, and the sender's copy of the airbill 

was maintained for shipment tracking, if needed. All samples were shipped to the laboratory for overnight 

delivery and were received within sample holding times. Sample bottle tags were removed from each 

sample bottle by laboratory personnel and forwarded to the NSWC EPD. 

2.8 QUALITY CONTROL SAMPLES 

Quality assurance (QA)/quality control (QC) samples were generated and collected during sampling 

activities to monitor both field and laboratory procedures. These procedures are detailed in the approved 

QAPP and QAPP Addenda. QA/QC samples included field duplicates, equipment rinsate blanks, trip 

blanks, source water blanks, and temperature blanks. Field duplicate results are tabulated in Appendix G 

(Analytical Data) of this document. These types of QA/QC samples are briefly described below. 

• Field Duplicates • Field duplicates consisted of two samples collected either independently at a 

sampling location at approximately the same time in the case of soil or sediment VOC samples, 

groundwater, and surface water or as a single sample split into two portions in the case of non-VOC 

soil and sediment samples. Field duplicates were collected at the rate of 1 in 10 per medium during 

Round 1 and Round 2 and 1 in 20 per medium during Round 3 and the external sump/drainage 

investigation and were used to assess the overall precision of the sampling and analysis program. 

• Equipment Rinsate Blanks • Equipment rinsate blanks were obtained under representative field 

conditions by collecting the rinse water generated by running analyte-free water through or over 
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sample collection equipment after decontamination and before use. When pre-cleaned, dedicated, or 

disposable sampling equipment was used (no decontamination was required), one equipment rinsate 

blank was collected as a batch blank. Additionally, bladder pump equipment rinsate blanks were 

collected at a rate of one equipment rinsate blank for every five samples (see the FTMR form in 

Appendix e.10). Equipment rinsate blanks were analyzed for the same chemical constituents as the 

associated environmental samples. 

• Trip blanks - Trip blanks were used to determine whether contamination of voe samples had 

occurred during transit or storage. Trip blanks consisted of analyte-free water taken from the 

laboratory to the site and returned to the laboratory. One trip blank was submitted to the laboratory in 

each cooler that contained samples for voe analyses and was analyzed for voes only. 

• Source water blanks - Source water blanks were obtained by sampling the analyte-free water and 

potable water source(s) used for decontamination of sampling equipment. Source water blanks were 

used to determine whether analyte-free water or potable water (used for steam cleaning, etc.) 

contributed to sample contamination. 

• Temperature blanks - Temperature blanks were used to determine if samples were adequately cooled 

during shipment. Temperature blanks consisted of analyte-free water poured into a clean sample 

container at the site or supplied by the fixed-based laboratory. One temperature blank was submitted 

to the laboratory in each cooler, and the temperature was checked upon receipt at the 1.aboratory. 

2.9 FIELD INSTRUMENT MEASUREMENTS 

Field measurements taken and recorded during field sampling operations included water temperature, pH, 

specific conductance, ORP, DO, turbidity, and groundwater level measurements. Ambient air 

measurements included monitoring of organic vapors in the breathing zone during intrusive field 

investigation activities and monitoring of organic vapors emanating from site sources such as soil samples 

and well casings. Several instruments were used during field activities to obtain these measurements 

including the following: 

• PIO 

• Multi-parameter water-quality meter 

• LaMotte 2020 turbidity meter 

• M-scope water level indicator 
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Instruments used in the field were calibrated daily prior to use according to manufacturers' requirements 

and in accordance with applicable SOPs. Equipment calibration logs can be found in Appendix C.11. 

2.9.2 Field Investigation Preventive Maintenance Procedures/Schedule 

Field instruments for this project included the PIO, YSI water-quality meter, LaMotte 2020 turbidity meter, 

and water level indicator. The specific· preventive maintenance procedures followed for field equipment 

were those recommended by the equipment manufacturers. 

An appropriate maintenance check was performed daily on each piece of equipment. If damaged or 

defective parts were identified during the maintenance check, and it was determined that the damage 

could have an impact on the instrument's performance, the instrument was removed from service until the 

defective parts were repaired or replaced. Critical spare parts were kept on site to reduce downtime. 

Spare parts included batteries, a DO probe membrane kit (membranes and a bottle of solution), and air 

particle filters for the PIO. Back-up instruments and equipment were available on site or were shipped 

within 1 day via overnight courier to avoid delays in the field schedule. 

2.10 SURVEYING 

All monitoring well, soil boring, surface water/sediment, staff gauge, seep, and sump sampling locations 

were surveyed. The top of the riser pipe (where the uncapped well riser is marked), the top of the 

protective casing, and the. ground surface at each monitoring well location were surveyed to within 

0.01-foot vertical accuracy. For all other locations (soil boring, sediment, seeps, vegetation, and staff 

gauges), the ground surface elevation was surveyed to the nearest 0.10-foot. Staff gauge reference point 

elevations were also surveyed to the nearest 0.01 foot. Vertical elevations were referenced to the 1988 

North American Vertical Datum (NAVD88). Existing survey monuments at NSWC Crane were used as 

reference points. Horizontal locations of samples, borings, wells, and sump pumps were surveyed to 

Indiana State Plane coordinates to the nearest 0.1 o foot and referenced to the 1927 North American 

Datum (NAD27). All surveying was performed by a surveyor professionally licensed in the State of 

Indiana. Copies of the survey data can be found in Appendix D.3. 

2.11 DECONTAMINATION 

The nondedicated, nondisposable equipment involved in field sampling activities was decontaminated 

before beginning work, during drilling and sampling activities, and at the completion of each round of RFI 
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activities in accordance with SOP CTO 166-16. This equipment included drilling rigs, down-hole tools, 

augers, and soil and water sampling equipment. 

2.11.1 Major Equipment 

All down-hole equipment, including down-hole drilling tools, were steam cleaned with high-pressure hot 

water prior to beginning work, between borings, and at the conclusion of each shift of drilling. Well riser 

pipe and screens were supplied at the site in certified-clean packaging. All decontamination activities took 

place at a predetermined area within NSWC Crane. 

2.11.2 Sampling Equipment 

All nondedicated (reusable) equipment used for collecting samples was decontaminated before field 

sampling, between sample collections, and at the end of each sampling event. This equipment included 

stainless steel trowels, stainless steel mixing bowls, bladder pumps, etc. The following decontamination 

steps were taken: 

• Potable water and phosphate-free detergent wash (scrub if necessary) 

• Potable water rinse 

• Deionized (DI) water rinse 

• Air dry (if possible) 

• Wrap in aluminum foil (if not to be used immediately) 

An isopropanol rinse was not necessary because no oily residue was evident on the sampling equipment. 

Field analytical equipment such as pH, conductivity, and temperature probes were rinsed first with analyte

free water then with the sample prior to making mea.surements. Water level measurement devices were 

rinsed with DI water. 

2.12 WATER LEVEL MEASUREMENTS AND AQUIFER TESTING 

2.12.1 Groundwater Level Measurements 

Water level measurements were obtained from each monitoring well prior to development and purging. In 

addition, complete synoptic rounds of water levels including all the wells were taken at the end of each 

round of field activities. Each round of synoptic water level measurements was obtained within a 24 to 

48 hour time period. Measurements were taken with an electrical water level indicator (M-scope), using 
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the top of the riser pipe as the reference point to determine water depth for monitoring wells and using a 

surveyed mark for staff gauge measurements. All measurements were taken in accordance with the 

specific SOP contained each respective QAPP. A mark was placed at the top of the riser pipe to ensure 

that measurements were taken from a consistent reference point. Water level measurements and staff 

gauge measurements were recorded to the nearest 0.01 foot on groundwater level measurement forms, 

which are provided in Appendix C of this document. Table 2-2 contains water level/elevation data for each 

round. 

2.12.2 Staff Gauge Installation and Estimation of Stream Flow 

A total of 18 staff gauges were installed at the culverts of drainage ditches and intermittent streams where 

flowing water was observed by either a metal stake or painted mark on the concrete culvert. Marks were 

placed on each of these permanent structures denoting the staff gauge number and the point where 

measurements would be taken. Refer to Figure 2-3A for staff gauge locations at SWMU 13. 

Stream flow estimates were made based on visual observations and can be found in Appendix C. Due to 

shallow depths, dense grassy cover, and/or natural features interfering with adequate unrestricted 

stream/drainage ditch runs, stream flow measurement SOP CTO 166-20 could not be followed at many 

sampling locations. 

2.12.3 Aquifer Testing 

Slug tests were performed at SWMU 13 to determine the hydraulic characteristics of the formation in the 

immediate vicinity of the wells. Slug tests were performed in eight monitoring wells (13MWT02, 08, 11, 

14, 15, 17, 20, and 26) at SWMU 13 during Round 1, 11 wells (13MWT30, 32, 33, 34, 35, 37, 38, 42, 45, 

46, and 47) during Round 2, and four wells (13MWT48, 49, 50, and 51) during Round 3 (see Appendix E). 

Slug test data evaluation results are discussed in Section 4.6. 

During slug testing, the change in water level in the wells was induced by withdrawing (rising head) or 

introducing (falling head) a solid PVC slug with a volume equivalent to approximately 2 to 3 feet of 

displacement in a 2-inch well. In some instances, one or two bailers (one bailer induces approximately 

1.5 feet of displacement in a 2-inch well) were used to withdraw water to initiate the water level change. 

Monitoring wells with a water level below the top of the well screen were tested using the rising head 

method and in most cases using a bailer to induce the water level change. Monitoring wells with 3 feet or 

less of standing water were not slug tested. 
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Prior to performing each slug test, the static water level in the monitoring well was measured using an 

electronic water level indicator. Water levels were recorded with a pressure transducer at linear and 

logarithmic intervals of time via a programmed electronic data logger as the water level returned to the 

original static water level. The time and rate of change required for the water level to return to the original 

static water level are functions of the transmissivity and hydraulic conductivity of the aquifer. The resulting 

drawdown data from the slug tests were evaluated using the Hvorslev Method {Fetter, 1998). The 

geometric mean is the best measure of central tendency; therefore, the average hydraulic conductivity for 

the site was presented as the geometric mean of the test results. 

2.13 FIELD CORRECTIVE ACTION 

Corrective action includes the process of identifying, recommending, approving, and implementing 

measures to counter unacceptable procedures or "out of QC" ·performance that can affect data quality, 

and the process of modifying procedures to address unexpected/unusual field conditions encountered. 

Corrective action in the field resulted when substantive changes were made to the sampling network {i.e., 

more/fewer samples collected, sampling locations other than those specified, etc.) and when sampling 

procedures or field analytical procedures required modification. Project personnel reported all suspected 

technical or QA nonconformance or suspected deficiencies of any activity or issued document to the FOL 

or designee. The Task Order Manager (TOM) was responsible for assessing the suspected problems in 

consultation with the project QA/QC Manager and for making a decision based on the potential for the 

situation to affect the quality of the resulting data. If it was determined that the situation warranted a 

reportable nonconformance requiring corrective action, a nonconformance report was initiated by the 

TOM. 

No nonconforhlances or suspected deficiencies occurred during any of the field investigations. However, 

14 deviations from the approved QAPP occurred during the Round 1 RFI activities, and one deviation from 

the Addendum No. 1 to the approved QAPP occurred during Round 2. No deviations from the Addendum 

No. 2 to the approved QAPP occurred during Round 3. Deviations were addressed using FTMR forms, 

copies of which are included in Appendix C. 

2.14 INVESTIGATION-DERIVED WASTE HANDLING 

The field investigations generated several types of potentially contaminated wastes including personal 

protective equipment (PPE), decontamination fluids from the drill rig, backhoe, and bulldozer, sampling 
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equipment decontamination fluids, DPT plastic sleeves, development and purge water, and soil cuttings. 

Management of each residue was performed as follows: 

PPE. Pump Tubing. and DPT Plastic Sleeves - All PPE, tubing, and plastic sleeves were decontaminated, 

double bagged, and placed in NSWC Crane trash receptacles (i.e., dumpsters). 

Purge Water. Development Water. Drill and Sampling Equipment Decontamination Fluids - All well 

development and purge waters and equipment decontamination fluids were collected and discharged to 

the NSWC Crane permitted waste treatment plant. 

Waste Cuttings and Rock Cores from Drilling Activities - For each boring, the cuttings produced were 

scanned for voes. voe readings were at background levels for all borings, and cuttings were therefore 

used as backfill if the boring terminated above the water table. Any remaining cuttings were spread on the 

ground in the immediate vicinity of the boring. 

Additional requirements for IDW handling can be found in the specific IDW SOP contained in the appendix 

of each respective QAPP. 

2.15 'SITE MANAGEMENT AND FACILITY SUPPORT 

The FOL was designated as the lead in coordinating all day-to~day activities during the investigation. The 

FOL was responsible for ensuring that all field team members (including subcontractors) were familiar 

with the approved QAPP for Round 1, Addendum No. 1 to the approved QAPP for Round 2, Addendum 

No. 2 to the approved QAPP for Round 3, and the HASP that was in effect during each round. 

Additionally, the FOL was responsible for all sampling operations, QA/QC, field documentation 

requirements, and field change orders. The FOL reported to the TOM on a daily basis regarding the 

status of fieldwork. 

All site preparation, mobilization/demobilization, and sampling activities were coordinated through NSWC 

Crane personnel through pre-visit communication and daily meetings during field work. 

2.16 RECORDKEEPING 

Various hardcover, bound record books were maintained for each field activity in accordance with SOP 

CTO 166-03. The Master Site Logbook served as the overall record of field activities. Information 

recorded daily in the Master Site Logbook included daily field activities, weather conditions, identity and 
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arrival and departure times of personnel, management issues, etc. Various field notebooks were also 

maintained. For example, the site geologist supervising monitoring well installation operations maintained 

a field notebook. Copies of field log books are included in Appendix D. Daily electronic activity logs were 

also maintained during some of the field events and copies can also be found in Appendix D. 

The FOL was responsible for the maintenance and security of all field records. Eventually, all field 

records, chain-of-custody forms, sample log sheets, field forms, logbooks, and notebooks were docketed 

and incorporated in the central project file for CTO 0279 and CTO 0343. 

2.17 RESTORATION AND REVEGETATION 

Site restoration and revegetation was conducted in areas impacted by drilling activities and/or heavy 

equipment (i.e. backhoe and bulldozer) operations at SWMU 13. 
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TABLE 2-1

INSTALLATION DATES AND DEPTHS OF MONITORING WELLS AND SOIL BORINGS,
AND DEPTHS OF SOIL SAMPLES COLLECTED

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 5

Boring or Well No. Total Depth 
(feet bgs)

Drilling 
Method(1) Date Drilled

Depth Interval(s) of 
Soil Samples 

(feet bgs)

13MWT01 15.0 RS 30-Mar-03 NA
13MWT02 27.0 RS 29-Mar-03 NA
13MWT03 15.0 RS 30-Mar-03 NA
13MWT04 15.0 RS 30-Mar-03 NA
13MWT05 16.0 RS 29-Mar-03 NA
13MWT06 15.0 RS 7-Apr-03 NA
13MWT07 15.0 RS 29-Mar-03 NA
13MWT08 15.0 RS 30-Mar-03 NA
13MWT09 20.0 RS 1-Apr-03 NA
13MWT10 25.0 RS 27-Mar-03 NA
13MWT11 15.0 RS 28-Mar-03 NA
13MWT12 20.0 RS 27-Mar-03 NA
13MWT13 19.0 HSA 23-Apr-03 NA
13MWT14 23.0 RS 31-Mar-03 NA
13MWT15 25.0 RS 25-Mar-03 NA
13MWT16 15.0 RS 27-Mar-03 NA
13MWT17 18.0 RS 26-Mar-03 NA
13MWT18 30.0 RS 26-Mar-03 NA
13MWT19 19.0 RS 31-Mar-03 NA
13MWT20 20.0 RS 1-Apr-03 NA
13MWT21 15.0 RS 24-Mar-03 NA
13MWT22 15.0 RS 28-Mar-03 NA
13MWT23 21.5 RS 1-Apr-03 NA
13MWT24 22.0 RS 1-Apr-03 NA
13MWT25 15 0 RS 28 Mar 03 NA

Groundwater Monitoring Wells

13MWT25 15.0 RS 28-Mar-03 NA
13MWT26 20.0 RS 28-Mar-03 NA
13MWT27 21.0 RS 05-Nov-03 NA
13MWT28 88.0 RS 03-Nov-03 NA
13MWT29 20.0 HSA 04-Nov-03 NA
13MWT30 25.0 HSA 06-Nov-03 NA
13MWT31 20.0 HSA 05-Nov-03 NA
13MWT32 25.0 RS 10-Oct-03 NA
13MWT33 20.0 HSA 06-Nov-03 NA
13MWT34 20.5 HSA 11-Nov-03 NA
13MWT35 69.0 RS 19-Nov-03 NA
13MWT36 26.0 HSA 05-Nov-03 NA
13MWT37 25.0 RS 24-Oct-03 NA
13MWT38 80.0 RS 04-Nov-03 NA
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Boring or Well No. Total Depth 
(feet bgs)

Drilling 
Method(1) Date Drilled

Depth Interval(s) of 
Soil Samples 

(feet bgs)

13MWT39 25.0 RS 04-Nov-03 NA
13MWT40 25.5 RS 23-Oct-03 NA
13MWT41 66.0 RS 10-Nov-03 NA
13MWT42 25.0 RS 22-Oct-03 NA
13MWT43 21.0 RS 06-Nov-03 NA
13MWT44 88.0 RS 06-Nov-03 NA
13MWT45 84.0 RS 10-Nov-03 NA
13MWT46 68.0 RS 22-Nov-03 NA
13MWT47 21.0 RS 19-Nov-03 NA
13MWT48 10.5 HSA 28-Jul-04 NA
13MWT49 9.5 HSA 27-Jul-04 NA
13MWT50 26.0 HSA/AR 27-Jul-04 NA
13MWT51 16.0 HSA 27-Jul-04 NA

13SB01 4.0 DPT 25-Mar-03 0-2, 2-4
13SB02 4.0 DPT 25-Mar-03 0-2, 2-4
13SB03 4.0 DPT 25-Mar-03 0-2, 2-4
13SB04 4.0 DPT 25-Mar-03 0-2, 2-4
13SB05 4.0 DPT 25-Mar-03 0-2, 2-4
13SB06 4.0 DPT 25-Mar-03 0-2, 2-4
13SB07 10.0 DPT 26-Mar-03 0-2, 8-10
13SB08 8.0 RS 30-Mar-03 0-2, 6-8
13SB09 4.0 DPT 26-Mar-03 0-2, 2-4
13SB10 4.0 DPT 26-Mar-03 0-2, 2-4
13SB11 4 0 DPT 26 Mar 03 0 2 2 4

Soil Borings

13SB11 4.0 DPT 26-Mar-03 0-2, 2-4
13SB12 4.0 DPT 26-Mar-03 0-2, 2-4
13SB13 4.0 DPT 26-Mar-03 0-2, 2-4
13SB14 2.0 HA 10-Apr-03 0-2
13SB15 4.0 DPT 10-Apr-03 0-2, 2-4
13SB16 4.0 HA 8-Dec-03 0-2, 2-4
13SB17 4.0 HA 8-Dec-03 0-2, 2-4
13SB18 4.0 HA 8-Dec-03 0-2, 2-4
13SB19 3.0 HA 8-Dec-03 0-2, 2-3
13SB20 1.0 HA 8-Dec-03 0-1
13SB21 4.0 HA 8-Dec-03 0-2, 2-4
13SB22 4.0 HA 8-Dec-03 0-2, 2-4
13SB23 4.0 HA 8-Dec-03 0-2, 2-4
13SB24 3.0 HA 8-Dec-03 0-2, 2-3
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13SB25 4.0 HA 8-Dec-03 0-2, 2-4
13SB26 4.0 DPT 10-Aug-04 0-2, 2-4
13SB27 4.0 DPT 10-Aug-04 0-2, 2-4
13SB28 8.0 DPT 10-Aug-04 2-4, 4-6
13SB29 4.0 DPT 10-Aug-04 0-2, 2-4
13SB30 4.0 DPT 11-Aug-04 0-2, 2-4
13SB31 8.0 DPT 10-Aug-04 4-6, 6-8
13SB32 4.0 DPT 10-Aug-04 0-2, 2-4
13SB33 4.0 DPT 10-Aug-04 0-2, 2-4
13SB34 4.0 DPT 10-Aug-04 0-2, 2-4
13SB35 4.0 DPT 10-Aug-04 0-2, 2-4
13SB36 4.0 DPT 10-Aug-04 0-2, 2-4
13SB37 4.0 DPT 10-Aug-04 0-2, 2-4
13SB38 4.0 DPT 10-Aug-04 0-2, 2-4
13SB39 4.0 DPT 10-Aug-04 0-2, 2-4
13SB40 4.0 DPT 10-Aug-04 0-2, 2-4
13SB41 8.0 DPT 10-Aug-04 4-6, 6-8
13SB42 8.0 DPT 10-Aug-04 4-6, 6-8
13SB43 4.0 DPT 10-Aug-04 2-4
13SB44 4.0 DPT 10-Aug-04 2-4
13SB45 8.0 DPT 11-Aug-04 4-6
13SB46 8.0 DPT 10-Aug-04 4-6
13SB47 4.0 DPT 11-Aug-04 2-4
13SB48 4.0 DPT 14-Feb-06 0-2, 2-4
13SB49 8.0 DPT 14-Feb-06 0-2, 2-4, 6-8

13SB50/13TW001 9 0 DPT 14 Feb 06 0 2 3 5 7 913SB50/13TW001 9.0 DPT 14-Feb-06 0-2, 3-5, 7-9
13SB51 7.0 DPT 14-Feb-06 0-2, 4-6, 6-7

13SB52/13TW009 8.0 DPT 15-Feb-06 0-2, 4-6, 6-8
13SB53 4.0 DPT 15-Feb-06 0-2, 2-4

13SB54/13TW010 7.0 DPT 15-Feb-06 0-2, 3-5, 5-7
13SB55 8.0 DPT 15-Feb-06 0-2, 4-6, 6-8

13SB56/13TW007 5.0 DPT 15-Feb-06 0-2, 3-5
13SB57/13TW006 12.0 DPT 15-Feb-06 0-2, 4-6, 9-11, 11-12

13SB58 3.0 DPT 15-Feb-06 0-2, 2-3
13SB59/13TW005 4.0 DPT 15-Feb-06 0-2, 2-4
13SB60/13TW011 12.0 DPT 15-Feb-06 0-2, 4-6, 8-10, 10-12

13SB61 4.0 DPT 15-Feb-06 0-2, 2-4
13SB62/13TW002 6.0 DPT 14-Feb-06 0-2, 3-5, 5-6

13SB63 9.0 DPT 14-Feb-06 0-2, 5-7, 7-9
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Boring or Well No. Total Depth 
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Drilling 
Method(1) Date Drilled

Depth Interval(s) of 
Soil Samples 
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13SB64/13TW008 8.0 DPT 15-Feb-06 0-2, 4-6, 6-8
13SB65 9.0 DPT 15-Feb-06 0-2, 3-5, 7-9
13SB66 8.0 DPT 15-Feb-06 0-2, 4-6, 6-8
13SB67 9.0 DPT 15-Feb-06 0-2, 3-5, 7-9

13SB68/13TW003 4.0 DPT 14-Feb-06 0-2, 2-4
13SB69 5.0 DPT 14-Feb-06 0-2, 2-4

13SB70/13TW004 5.0 DPT 14-Feb-06 0-2, 3-5
13SB71 7.0 DPT 14-Feb-06 0-2, 3-5, 5-7

13SB72/13TW012 5.0 HA 21-Feb-06 0-2, 3-5
13SB73 4.0 HA 6-Jun-06 0-2, 2-4
13SB74 2.0 HA 6-Jun-06 0-2
13SB75 1.0 HA 6-Jun-06 0-1
13SB76 1.0 HT 6-Jun-06 0-1
13SB77 4.0 HA 6-Jun-06 0-2, 2-4
13SB78 4.0 HA 6-Jun-06 0-2, 2-4
13SB79 4.0 HA 6-Jun-06 0-2, 2-4
13SB80 4.0 HA 6-Jun-06 0-2, 2-4
13SB81 4.0 HA 6-Jun-06 0-2, 2-4
13SB82 2.0 HA 6-Jun-06 0-2
13SB83 4.0 HA 6-Jun-06 0-2, 2-4
13SB84 4.0 HA 6-Jun-06 0-2, 2-4
13SB85 8.0 HA 25-Aug-06 4-6, 6-8
13SB86 8.0 HA 25-Aug-06 4-6, 6-8
13SB87 6.0 HA 25-Aug-06 0-2, 2-4, 5-6
13SB88 1.0 HA 24-Aug-06 0-1
13SB89 1 0 HA 24 Aug 06 0 113SB89 1.0 HA 24-Aug-06 0-1
13SB90 3.0 HA 23-Aug-06 0-2, 2-3
13SB91 1.0 HA 24-Aug-06 0-1
13SB92
13SB93 2.0 HA 24-Aug-06 0-2
13SB94 2.0 HA 24-Aug-06 0-2
13SB95 2.0 HA 24-Aug-06 0-1, 1-2
13SB96 4.0 HA 23-Aug-06 0-2, 2-4
13SB97 3.0 HA 23-Aug-06 0-2, 2-3
13SB98 4.0 HA 23-Aug-06 0-2, 2-4
13SB99 4.0 HA 23-Aug-06 0-2, 2-4
13SB100 4.0 HA 23-Aug-06 0-2, 2-4
13SB101 4.0 HA 23-Aug-06 0-2, 2-4
13SB102 2.0 HA 25-Aug-06 0-2

Not Sampled
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13SB103 2.0 HA 25-Aug-06 0-2
13SB104 6.0 HA 26-Aug-06 0-2, 2-4, 4-6
13SB105 6.0 HA 26-Aug-06 0-2, 2-4, 4-6
13SB106 2.0 HA 27-Aug-06 0-2
13SB107 2.0 HA 27-Aug-06 0-2

     AR = Air Rotary HT = Hand Trowel.
NA - Not applicable (no sample collected).
bgs - Below ground surface.

1   HA = Hand Auger, DPT = Direct Push Technology, RS = Rotosonic, HSA = Hollow-Stem Auger.
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Depth to
Water

(feet btor)

Water
Elevation

(feet amsl)

Depth to
Water

(feet btor)

Water
Elevation

(feet amsl)

Depth to
Water

(feet btor)

Water
Elevation

(feet amsl)

Depth to
Water

(feet btor)

Water
Elevation

(feet amsl)

Depth to
Water

(feet btor)

Water
Elevation

(feet amsl)

MONITORING WELLS

13MWT01 3/30/2003 1310541.57 3025015.94 713.10 715.34 15.00 5.00 15.00 708.10 698.10 Puz 6.21 709.13 5.82 709.52 7.55 707.79 7.56 707.78 NA NA

13MWT02 3/29/2003 1310776.56 3024743.55 702.10 704.72 27.00 17.00 27.00 685.10 675.10 Puz 17.15 687.57 17.10 687.62 16.24 688.48 15.88 688.84 NA NA

13MWT03 3/30/2003 1310240.95 3024891.66 718.34 721.10 15.00 5.00 15.00 713.34 703.34 Puz 8.79 712.31 8.88 712.22 9.98 711.12 12.17 708.93 NA NA

13MWT04 3/30/2003 1310383.40 3024546.11 704.37 706.84 15.00 5.00 15.00 699.37 689.37 Puz 12.98 693.86 12.75 694.09 14.09 692.75 15.42 691.42 NA NA

February 2006     

Well or Gauge
Number

Installation
Date Northing (feet) Easting (feet)

Ground
Elevation

(feet amsl)

Top of Riser
Elevation

(feet amsl)

Total
Depth(1)

(feet bgs)

Screened Interval
November 14, 2004     May 11, 2003     January 19-20, 2004     

Top        
(feet bgs)

Bottom     
(feet bgs)

Top        
(feet amsl)

Bottom       
(feet amsl)

Water-
Bearing 

Zone

May 5, 2003

13MWT05 3/29/2003 1310758.93 3024380.03 693.61 696.44 16.00 6.00 16.00 687.61 677.61 Puz 5.42 691.02 4.13 692.31 5.78 690.66 8.73 687.71 NA NA

13MWT06 4/7/2003 1309916.18 3024495.27 715.30 717.93 15.00 5.00 15.00 710.30 700.30 Puz 15.11 702.82 15.62 702.31 11.91 706.02 14.78 703.15 NA NA

13MWT07 3/29/2003 1310539.32 3024094.13 684.38 687.22 15.00 5.00 15.00 679.38 669.38 Puz 3.12 684.10 3.10 684.12 4.21 683.01 4.84 682.38 NA NA

13MWT08 3/30/2003 1310247.86 3024337.56 698.42 700.56 15.00 5.00 15.00 693.42 683.42 Puz 3.17 697.39 2.92 697.64 3.88 696.68 3.87 696.69 NA NA

13MWT09 4/1/2003 1309662.07 3024049.03 703.29 705.90 20.00 10.00 20.00 693.29 683.29 Puz 7.74 698.16 7.40 698.50 8.77 697.13 8.64 697.26 NA NA

13MWT10 3/27/2003 1309979.69 3024001.26 697.77 700.15 25.00 15.00 25.00 682.77 672.77 Puz 13.65 686.50 13.11 687.04 14.96 685.19 16.11 684.04 NA NA

13MWT11 3/28/2003 1310233.72 3023750.09 679.76 682.29 15.00 5.00 15.00 674.76 664.76 Puz 7.87 674.42 7.00 675.29 8.76 673.53 8.82 673.47 NA NA

13MWT12 3/27/2003 1310080.21 3023574.95 679.96 682.12 20.00 10.00 20.00 669.96 659.96 Puz 7.88 674.24 7.78 674.34 10.75 671.37 11.50 670.62 NA NA

13MWT13 4/23/2003 1309441.27 3024163.61 699.28 701.98 19.00 8.00 18.00 691.28 681.28 Puz 3.62 698.36 3.18 698.80 4.93 697.05 4.40 697.58 NA NA

13MWT14 3/31/2003 1309142.23 3024110.17 703.15 705.50 23.00 13.00 23.00 690.15 680.15 Puz 13.25 692.25 13.08 692.42 14.17 691.33 14.69 690.81 NA NA

13MWT15 3/25/2003 1309565.52 3023717.80 694.27 696.65 25.00 15.00 25.00 679.27 669.27 Puz 12.88 683.77 12.63 684.02 14.59 682.06 15.49 681.16 NA NA

13MWT16 3/27/2003 1309854.28 3023341.92 682.13 684.35 15.00 5.00 15.00 677.13 667.13 Puz 8.49 675.86 8.61 675.74 11.01 673.34 14.29 670.06 NA NA

13MWT17 3/26/2003 1309605.27 3023123.97 690.68 693.01 18.00 8.00 18.00 682.68 672.68 Puz 8.70 684.31 8.09 684.92 8.89 684.12 9.04 683.97 NA NA

13MWT18 3/26/2003 1309326.98 3023293.42 700.05 702.92 30.00 20.00 30.00 680.05 670.05 Puz 19.06 683.86 19.04 683.88 20.21 682.71 20.52 682.40 NA NA

13MWT19 3/31/2003 1308893.97 3023834.57 703.10 705.82 19.00 9.00 19.00 694.10 684.10 Puz 8.31 697.51 6.80 699.02 10.96 694.86 11.31 694.51 NA NA

13MWT20 4/1/2003 1309066.76 3023527.23 699.33 702.07 20.00 10.00 20.00 689.33 679.33 Puz 4.22 697.85 4.00 698.07 5.00 697.07 5.23 696.84 NA NA

13MWT21 3/28/2003 1309391.01 3022916.22 688.37 690.74 15.00 5.00 15.00 683.37 673.37 Puz 7.69 683.05 7.34 683.40 9.09 681.65 9.20 681.54 NA NA

13MWT22 3/28/2003 1308936.34 3022785.67 669.53 671.96 15.00 5.00 15.00 664.53 654.53 Puz 7.44 664.52 7.25 664.71 8.18 663.78 9.13 662.83 NA NA

13MWT23 4/1/2003 1308708 02 3023245 12 696 66 699 14 22 00 11 50 21 50 685 16 675 16 Puz 7 45 691 69 7 17 691 97 8 50 690 64 9 25 689 89 NA NA13MWT23 4/1/2003 1308708.02 3023245.12 696.66 699.14 22.00 11.50 21.50 685.16 675.16 Puz 7.45 691.69 7.17 691.97 8.50 690.64 9.25 689.89 NA NA
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February 2006     

Well or Gauge
Number

Installation
Date Northing (feet) Easting (feet)

Ground
Elevation

(feet amsl)

Top of Riser
Elevation

(feet amsl)

Total
Depth(1)

(feet bgs)
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November 14, 2004     May 11, 2003     January 19-20, 2004     

Top        
(feet bgs)

Bottom     
(feet bgs)

Top        
(feet amsl)

Bottom       
(feet amsl)

Water-
Bearing 

Zone

May 5, 2003

13MWT24 4/1/2003 1308397.23 3022916.48 691.33 693.93 22.00 12.00 22.00 679.33 669.33 Puz 8.45 685.48 8.23 685.70 9.25 684.68 10.04 683.89 NA NA

13MWT25 3/28/2003 1308625.62 3022677.44 678.87 681.57 15.00 5.00 15.00 673.87 663.87 Puz 16.00 665.57 16.61 664.96 7.05 674.52 6.79 674.78 NA NA

13MWT26 3/28/2003 1308232.69 3022690.14 684.86 687.49 20.00 10.00 20.00 674.86 664.86 Puz 9.10 678.39 8.93 678.56 10.05 677.44 11.09 676.40 NA NA

13MWT27 11/5/2003 1309786.55 3023829.07 696.09 698.13 21.00 10.00 20.00 686.09 676.09 Puz NA NA NA NA 9.31 688.82 9.86 688.27 NA NA

13MWT28 11/19/2003 1309678.62 3024066.67 703.54 705.55 88.00 78.00 88.00 625.54 615.54 Plz NA NA NA NA 79.63 625.92 78.38 627.17 NA NA

13MWT29 11/4/2003 1309538.75 3024290.72 698.10 700.44 20.00 9.00 19.00 689.10 679.10 Puz NA NA NA NA 5.82 694.62 5.46 694.98 NA NA

13MWT30 11/6/2003 1309174.84 3024237.45 696.57 698.94 25.00 14.00 24.00 682.57 672.57 Puz NA NA NA NA 11.72 687.22 11.37 687.57 NA NA

13MWT31 11/5/2003 1308631.83 3023583.85 693.56 696.21 20.00 10.00 20.00 683.56 673.56 Puz NA NA NA NA 10.65 685.56 10.74 685.47 NA NA

13MWT32 10/29/2003 1308214.11 3023162.00 693.62 696.04 25.00 8.00 18.00 685.62 675.62 Puz NA NA NA NA 9.52 686.52 10.55 685.49 NA NA

13MWT33 11/6/2003 1308749.27 3023868.77 700.14 701.97 20.00 10.00 20.00 690.14 680.14 Puz NA NA NA NA 10.63 691.34 11.54 690.43 NA NA

13MWT34 11/11/2003 1309304.31 3023084.25 693.35 695.93 20.50 10.00 20.00 683.35 673.35 Puz NA NA NA NA 5.42 690.51 6.45 689.48 NA NA

13MWT35 11/19/2003 1310254.91 3023773.29 679.51 681.73 69.00 57.00 67.00 622.51 612.51 Plz NA NA NA NA 63.96 617.77 64.40 617.33 NA NA

13MWT36 11/5/2003 1309053.39 3022677.86 664.91 667.21 26.00 15.00 25.00 649.91 639.91 Puz NA NA NA NA 19.26 647.95 19.56 647.65 NA NA

13MWT37 10/24/2003 1309402.93 3022617.27 659.96 662.29 25.00 14.50 24.50 645.46 635.46 Puz NA NA NA NA 14.37 647.92 14.71 647.58 NA NA

13MWT38 11/4/2003 1309376 76 3022619 53 659 03 661 04 80 00 55 00 65 00 604 03 594 03 Plz NA NA NA NA 61 90 599 14 62 33 598 71 NA NA13MWT38 11/4/2003 1309376.76 3022619.53 659.03 661.04 80.00 55.00 65.00 604.03 594.03 Plz NA NA NA NA 61.90 599.14 62.33 598.71 NA NA

13MWT39 11/4/2003 1309804.48 3022589.03 652.42 654.44 25.00 14.00 24.00 638.42 628.42 Puz NA NA NA NA 14.25 640.19 13.84 640.60 NA NA

13MWT40 10/23/2003 1309622.33 3022833.33 664.93 667.18 25.50 15.00 25.00 649.93 639.93 Puz NA NA NA NA 18.55 648.63 18.74 648.44 NA NA

13MWT41 11/10/2003 1309645.20 3022819.00 663.65 665.67 66.00 55.00 65.00 608.65 598.65 Plz NA NA NA NA 66.58 599.09 67.05 598.62 NA NA

13MWT42 10/22/2003 1309862.28 3023113.22 668.05 670.31 25.00 11.00 21.00 657.05 647.05 Puz NA NA NA NA 21.14 649.17 21.21 649.10 NA NA

13MWT43 11/6/2003 1310558.56 3023939.45 688.88 690.90 21.00 10.00 20.00 678.88 668.88 Puz NA NA NA NA 8.50 682.40 9.70 681.20 NA NA

13MWT44 11/10/2003 1310621.14 3023530.33 682.11 683.82 88.00 73.00 83.00 609.11 599.11 Plz NA NA NA NA 64.57 619.25 64.80 619.02 NA NA

13MWT45 11/10/2003 1309373.68 3022901.38 688.76 690.59 84.00 70.00 80.00 618.76 608.76 Plz NA NA NA NA 72.75 617.84 69.83 620.76 NA NA

13MWT46 11/22/2003 1309812.02 3022565.94 651.64 653.61 68.00 55.00 65.00 596.64 586.64 Plz NA NA NA NA 58.10 595.51 58.25 595.36 NA NA

13MWT47 11/20/2003 1309389.47 3024437.45 675.41 677.23 21.00 8.00 18.00 667.41 657.41 Puz NA NA NA NA 7.32 669.91 7.02 670.21 NA NA
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13MWT48 7/28/2004 1309618.82 3021409.02 546.20 548.67 10.50 5.00 10.00 541.20 536.20 Valley 
Fill(2) NA NA NA NA NA NA 10.02 538.65 NA NA

13MWT49 7/27/2004 1309795.96 3021713.21 551.05 553.90 9.50 4.00 9.00 547.05 542.05 Valley 
Fill(2) NA NA NA NA NA NA 7.21 546.69 NA NA

13MWT50 7/27/2004 1310002.40 3022085.22 557.77 560.49 26.00 15.00 25.00 542.77 532.77 Valley 
Fill(2) NA NA NA NA NA NA 7.02 553.47 NA NA

13MWT51 7/27/2004 1310206.30 3022381.03 569.28 571.36 16.00 5.00 15.00 564.28 554.28 Valley 
Fill(2) NA NA NA NA NA NA 3.77 567.59 NA NA

13TW001 2/14/2006 1309815.54 3024077.9 704.54 705.50 9.04 4.00 9.00 700.54 695.54 OS NA NA NA NA NA NA NA NA 3.71 701.79

13TW002 2/14/2006 1309791.85 3024013.7 699.7 703.66 6.04 1.00 6.00 698.70 693.70 OS NA NA NA NA NA NA NA NA 5.66 698.00

13TW003 2/15/2006 1310130.88 3023854.32 681.97 683.64 3.33 0.00 4.00 681.97 677.97 OS NA NA NA NA NA NA NA NA 4.02 679.62

13TW004 2/15/2006 1309355.05 3023111.96 691.4 691.55 4.85 0.00 5.00 691.40 686.40 OS NA NA NA NA NA NA NA NA 0.20 691.35

13TW005 2/28/2006 1309094.47 3023402.28 696.02 697.27 3.75 0.00 4.00 696.02 692.02 OS NA NA NA NA NA NA NA NA 4.40 692.87

13TW006 2/16/2006 1309051.2 3023356.77 693.97 697.72 11.25 6.50 11.50 687.47 682.47 OS NA NA NA NA NA NA NA NA 9.52 688.20

13TW007 2/16/2006 1308989.67 3023355.47 689.68 690.16 4.52 0.00 4.50 689.68 685.18 OS NA NA NA NA NA NA NA NA 1.61 688.55

13TW008 2/16/2006 1308586.09 3022920.62 682.92 686.00 6.92 3.00 8.00 679.92 674.92 OS NA NA NA NA NA NA NA NA 4.42 681.58

13TW009 2/16/2006 1308991.98 3023485.02 697.92 700.40 7.52 2.50 7.50 695.42 690.42 OS NA NA NA NA NA NA NA NA 7.45 692.95

13TW010 2/16/2006 1309071.8 3023492.82 697.54 699.39 8.15 2.00 7.00 695.54 690.54 OS NA NA NA NA NA NA NA NA 5.25 694.14

13TW011 3/1/2006 1309713 37 3024174 91 709 04 712 26 11 78 2 00 12 00 707 04 697 04 OS NA NA NA NA NA NA NA NA 7 33 704 9313TW011 3/1/2006 1309713.37 3024174.91 709.04 712.26 11.78 2.00 12.00 707.04 697.04 OS NA NA NA NA NA NA NA NA 7.33 704.93

13TW012 2/28/2006 1308968.06 3023397.43 693.43 698.67 4.76 0.00 4.75 693.43 688.68 OS NA NA NA NA NA NA NA NA 8.49 690.18

STAFF GAUGES

13SG01 3/29/2003 1310836.89 3024771.44 698.35 NA NA NA NA NA NA (3) NA NA 1.73 696.62 1.77 696.58 1.76 696.59 NA NA

13SG02 3/29/2003 1310746.57 3024854.37 701.95 NA NA NA NA NA NA Puz NA NA 3.64 698.31 3.68 698.27 3.71 698.24 NA NA

13SG03 3/29/2003 1309585.70 3024436.89 696.24 NA NA NA NA NA NA Puz NA NA 1.96 694.28 1.87 694.37 1.95 694.29 NA NA

13SG04 3/29/2003 1309478.26 3024317.86 688.99 NA NA NA NA NA NA Puz NA NA 2.38 686.61 2.45 686.54 2.46 686.53 NA NA

13SG05 3/29/2003 1309341.46 3024185.40 692.94 NA NA NA NA NA NA Puz NA NA 3.89 689.05 3.90 689.04 3.92 689.02 NA NA

13SG06 3/29/2003 1308991.98 3023849.68 704.88 NA NA NA NA NA NA (3) NA NA 2.37 702.51 2.35 702.53 2.35 702.53 NA NA

13SG07 3/29/2003 1308164 25 3022622 07 680 30 NA NA NA NA NA NA Puz NA NA 1 50 678 80 1 47 678 83 1 55 678 75 NA NA13SG07 3/29/2003 1308164.25 3022622.07 680.30 NA NA NA NA NA NA Puz NA NA 1.50 678.80 1.47 678.83 1.55 678.75 NA NA
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13SG08 3/29/2003 1308846.74 3022744.78 665.95 NA NA NA NA NA NA Puz NA NA 5.05 660.90 5.08 660.87 5.10 660.85 NA NA

13SG09 3/29/2003 1309868.61 3023412.15 675.30 NA NA NA NA NA NA Puz NA NA 4.15 671.15 4.15 671.15 4.18 671.12 NA NA

13SG10 3/29/2003 1310366.98 3023821.25 676.10 NA NA NA NA NA NA Puz NA NA 4.78 671.32 4.82 671.28 4.96 671.14 NA NA

13SG11 1/19/2004 1309388.01 3024416.84 675.36 NA NA NA NA NA NA Puz NA NA NA NA 2.74 672.62 2.30 673.06 NA NA

13SG12 10/19/2004 1312371.18 3022662.06 595.28 NA NA NA NA NA NA Plz NA NA NA NA NA NA 6.87 588.41 NA NA

13SG13 10/19/2004 1311077.60 3022704.86 572.52 NA NA NA NA NA NA Plz NA NA NA NA NA NA 5.87 566.65 NA NA

13SG14 10/19/2004 1310424.91 3022481.79 567.75 NA NA NA NA NA NA Plz NA NA NA NA NA NA 6.37 561.38 NA NA

13SG15 10/19/2004 1309660.62 3021524.54 544.18 NA NA NA NA NA NA Plz NA NA NA NA NA NA 9.97 534.21 NA NA

13SG16 10/19/2004 1309270.46 3021074.88 537.01 NA NA NA NA NA NA Plz NA NA NA NA NA NA Dry Dry NA NA

13SG17 10/19/2004 1309034.25 3020747.93 532.48 NA NA NA NA NA NA Plz NA NA NA NA NA NA Dry Dry NA NA

13SG18 10/19/2004 1308276.51 3019633.62 524.23 NA NA NA NA NA NA Plz NA NA NA NA NA NA 8.16 516.07 NA NA

Notes:
1 = Total depth of boring, total depth of well may be less.
2 = Valley Fill includes alluvium, colluvium, and weathered siltstone directly below fill material.  Total thickness of these materials is 26 feet or less.
3 = Staff gauge measured surface water level that appears to be perched above groundwater in the Pennsylvanian geologic unit immediately adjacent to or underlying the drainageway.
bgs = Below ground surface.
btor = Below top of riser/reference pointbtor = Below top of riser/reference point.
amsl = Above mean sea level (NAVD88).
NA = Not applicable.
NAVD88 = North American Vertical Datum of 1988.
Puz = Upper Pennsylvanian water-bearing zone.
Plz = Lower Pennsylvanian water-bearing zone.
OS = Overburden Soil
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Groundwater (Round 1) April/May 2003
13GWT0101 X X X X X
13GWT0201 X X X X X
13GWT0301 X X X X X
13-GWT0301-F X X
13GWT0401 X X X X X
13GWT0501 X X X X X
13GWT0501-F X X
13GWT0601 X X X X X
13GWT0601-F X X
13GWT0701 X X X X X
13GWT0801 X X X X X
13GWT0901 X X X X X X X X X X
13GWT0902 X
13GWT1001 X X X X X
13GWT1101 X X X X X
13GWT1201 X X X X X
13GWT1201-F X X
13GWT1301 X X X X X

Sample
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13GWT1401 X X X X X
13GWT1501 X X X X X
13GWT1601 X X X X X
13GWT1701 X X X X X
13GWT1801 X X X X X
13GWT1801-F X X
13GWT1901 X X X X X
13GWT2001 U X U X X X X U U U U Optional sample
13GWT2001-F X X
13GWT2002 X
13GWT2101 X X X X X
13GWT2201 X X X X X
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13GWT2301 X X X X X
13GWT2401 X X X X X
13GWT2501 X X X X X
13GWT2501-F X X
13GWT2601 X X X X X
Analyzed 1 0 0 0 26 3 33 31 26 26 3 1 1 0 0 0 0 0 0 0 0
Unscheduled 1 0 0 0 0 1 0 0 0 0 1 1 1 0 0 1 0 0 0 0 0
Omitted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GW TOTALS 2 0 0 0 26 4 33 31 26 26 4 2 2 0 0 1 0 0 0 0 0

Groundwater (Round 2) November/December 2003
13GWT0102 X X X X
13GWT0202 X X X X X
13GWT0302 X X X X X X
13GWT0302-F X
13GWT0402 X X X X
13GWT0502 X X X X X
13GWT0502-F X
13GWT0602 X X X X
13GWT0602 F X13GWT0602-F X
13GWT0702 X X X X
13GWT0802 X X X X X
13GWT0802-F X
13GWT0903 X X X X X
13GWT1002 X X X X X X
13GWT1102 X X X X X
13GWT1202 X X X X X
13GWT1302 X X X X X
13GWT1402 X X X X
13GWT1502 X X X X X X
13GWT1502-F X
13GWT1602 X X X X
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13GWT1702 X X X X X
13GWT1802 X X X X X
13GWT1802-F X
13GWT1902 X X X X
13GWT2003 X X X X X
13GWT2102 X X X X X
13GWT2202 X X X X X
13GWT2302 X X X X X
13GWT2402 X X X X X
13GWT2502 X X X X
13GWT2502-F X
13GWT2602 X X X X X
13GWT2701 X X X X
13GWT2801 X X X X X
13GWT2801-F X
13GWT2901 X X X X X
13GWT3001 X X X X
13GWT3101 X X X X
13GWT3201 X X X X
13GWT3301 X X X X
13GWT3301-F X
13GWT3401 X X X X X
13GWT3501 X X X X X
13GWT3501-F X
13GWT3601 X X X X X
13GWT3701 X X X X
13GWT3801 X X X X X
13GWT3801-F X
13GWT3901 X X X X
13GWT3901-F X
13GWT4001 X X X X
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13GWT4101 X X X X
13GWT4101-F X
13GWT4201 X X X X
13GWT4201-F X
13GWT4301 X X X X
13GWT4401 X X X X
13GWT4501 X X X X
13GWT4501-F X
13GWT4601 X X X X
13GWT4701 X X X X
Analyzed 0 0 0 0 47 0 0 62 47 47 0 0 0 0 0 0 3 0 24 0 0
Unscheduled 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Omitted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GW TOTALS 0 0 0 0 47 0 0 62 47 47 0 0 0 0 0 0 3 0 24 0 0

Groundwater (Round 3) July/August 2004
13GWT0103 X
13GWT0203 X
13GWT0303 X
13GWT0403 X13GWT0403 X
13GWT0503 X X X
13GWT0503-F X X
13GWT0603 X
13GWT0703 X
13GWT0803 X
13GWT0904 X
13GWT1003 X
13GWT1103 X
13GWT1203 X
13GWT1303 X
13GWT1403 X
13GWT1503 X
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13GWT1603 X
13GWT1703 X
13GWT1803 X
13GWT1903 X
13GWT2004 X X X
13GWT2103 X
13GWT2203 X
13GWT2303 X
13GWT2403 X
13GWT2503 X X X
13GWT2503-F X X
13GWT2603 X
13GWT2702 X
13GWT2802 X
13GWT2902 X
13GWT3002 X
13GWT3102 X
13GWT3202 X
13GWT3302 X X X
13GWT3302-F X X
13GWT3402 X
13GWT3502 X
13GWT3602 X
13GWT3702 X
13GWT3802 X
13GWT3902 X
13GWT4002 X
13GWT4102 X
13GWT4202 X
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13GWT4302 X
13GWT4402 X
13GWT4502 X
13GWT4602 X
13GWT4702 X X X
13GWT4801 X X X
13GWT4901 X X X
13GWT5001 X X X
13GWT5101 X X X
13GWT5101-F X X
Analyzed 0 0 0 0 51 0 13 13 0 0 0 0 0 0 0 0 0 0 0 0 0
Unscheduled 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Omitted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GW TOTALS 0 0 0 0 51 0 13 13 0 0 0 0 0 0 0 0 0 0 0 0 0

Temporary Groundwater (External Sump/Drainage Investigation) February 2006
13GWTW001 X
13GWTW002 X
13GWTW003 X
13GWTW004 X13GWTW004 X
13GWTW005 X
13GWTW006 X
13GWTW007 X
13GWTW008 X
13GWTW009 X
13GWTW010 X
13GWTW011 X
13GWTW012 X
Analyzed 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Unscheduled 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Omitted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTALS 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Surface Soil (Round 1) March/April 2003
13SS010002 X X X X X
13SS020002 X X X X X
13SS030002 X X X X X
13SS040002 X X X X X
13SS050002 X X X X X
13SS060002 X X X X X X X
13SS070002 X O X X Optional sample
13SS080002 X O X X Optional sample
13SS090002 X X X X X
13SS100002 X X X X X
13SS110002 X X X X X
13SS120002 X X X X X
13SS130002 X X X X X
13SS140002 X X X X X
13SS150002 U O O O U O O Optional sample
13SS160002 O O O O O Missed sample.  Collected in Round 2.
Analyzed 1 0 2 12 0 12 0 0 0 0 12 1 12 12 2 0 2 0 0 0 0
U h d l d 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0Unscheduled 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
Omitted 0 0 0 2 0 2 0 0 2 0 2 0 2 2 0 0 0 0 0 0 0
SS TOTALS 2 0 2 12 0 12 0 0 0 0 12 2 12 12 2 0 2 0 0 0 0

Surface Soil (Round 2) December 2003
13SS160002 X
13SS170002 X
13SS180002 X
13SS190002 X
13SS200002 X
13SS210002 X
13SS220002 X
13SS230002 X
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13SS240002 X
13SS250002 X
Analyzed 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0
Unscheduled 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Omitted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SS TOTALS 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0

Surface Soil (Round 3) August 2004
13SS260002 X
13SS270002 X
13SS290002 X
13SS300002 X
13SS320002 X
13SS330002 X
13SS340002 X
13SS350002 X
13SS360002 X
13SS370002 X
13SS380002 X
13SS390002 X13SS390002 X
13SS400002 X
Analyzed 0 0 0 0 0 0 0 0 0 0 0 0 0 13 0 0 0 0 0 0 0
Unscheduled 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Omitted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SS TOTALS 0 0 0 0 0 0 0 0 0 0 0 0 0 13 0 0 0 0 0 0 0
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Surface Soil (External Sump/Drainage Investigation) February 2006
13SS480002 X
13SS490002 X
13SS500002 X
13SS510002 X
13SS520002 X
13SS530002 X
13SS540002 X
13SS550002 X
13SS560002 X
13SS570002 X
13SS580002 X
13SS590002 X
13SS600002 X
13SS610002 X
13SS620002 X
13SS630002 X
13SS640002 X
13SS650002 X13SS650002 X
13SS660002 X
13SS670002 X
13SS680002 X
13SS690002 X
13SS700002 X
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13SS710002 X
13SS720002 X
Analyzed 0 0 0 0 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Unscheduled 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Omitted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SS TOTALS 0 0 0 0 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Surface Soil (PCB Delineation)  June/August 2006
13SS730002 X
13SS740002 X
13SS750001 X
13SS760001 X
13SS770002 X
13SS780002 X
13SS790002 X
13SS800002 X
13SS810002 X
13SS820002 X
13SS830002 X
13SS840002 X13SS840002 X
13SS85 Not proposed
13SS86 Not proposed
13SS870002 X
13SS880001 X
13SS890001 X
13SS900002 X
13SS910001 X
13SS92 O Refusal
13SS930002 X
13SS940002 X
13SS950001 X
13SS960002 X
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13SS970002 X
13SS980002 X
13SS990002 X
13SS1000002 X
13SS1010002 X
13SS1020002 X
13SS1030002 X
13SS1040002 X
13SS1050002 X
13SS1060002 X
13SS1070002 X
Analyzed 0 0 0 0 0 0 0 0 0 0 0 0 0 32 0 0 0 0 0 0 0
Unscheduled 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Omitted 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
SS TOTALS 0 0 0 0 0 0 0 0 0 0 0 0 0 32 0 0 0 0 0 0 0

Subsurface Soil (Round 1) March/April 2003
13SB010204 X X X X X
13SB020204 X X X X X
13SB030204 X X X X X
13SB040204 X X X X X
13SB050204 X X X X X
13SB060204 X X X X X X X
13SB070810 X O X X Missed sample
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13SB080608 X O X X Missed sample
13SB090204 X X X X X
13SB100204 X X X X X
13SB110204 X X X X X
13SB120204 X X X X X
13SB130204 X X X X X
13SB140204 O O O O O Refusal
13SB150204 U O O O U O O Optional sample
13SB160204 O O O O O Refusal
Analyzed 1 0 2 11 0 11 0 0 0 0 11 1 11 11 2 0 2 0 0 0 0
Unscheduled 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
Omitted 0 0 0 3 0 3 0 0 2 0 3 0 3 3 0 0 0 0 0 0 0
SB TOTALS 2 0 2 11 0 11 0 0 0 0 11 2 11 11 2 0 2 0 0 0 0

Subsurface Soil (Round 2) December 2003
13SB160204 X
13SB170204 X
13SB180204 X
13SB190204 X
13SB200204 O R f l13SB200204 O Refusal
13SB210204 X
13SB220204 X
13SB230204 X
13SB240204 X
13SB250204 X
Analyzed 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0
Unscheduled 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Omitted 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
SB TOTALS 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0
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Subsurface Soil (Round 3) August 2004
13SB260204 X
13SB270204 X
13SB280204 X
13SB280406 X
13SB290204 X
13SB300204 X
13SB310406 X
13SB310608 X
13SB320204 X
13SB330204 X
13SB340204 X
13SB350204 X
13SB360204 X
13SB370204 X
13SB380204 X
13SB390204 X
13SB400204 X
13SB410406 X13SB410406 X
13SB410608 X
13SB420406 X
13SB420608 X
13SB430406 X
13SB440406 X
13SB450406 X
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13SB460406 X
13SB470406 X
Analyzed 0 0 0 0 0 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0
Unscheduled 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Omitted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SB TOTALS 0 0 0 0 0 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0

Subsurface Soil (External Sump/Drainage Investigation) February 2006
13SB480204 X
13SB480810 O Refusal at 4 feet
13SB48xxxx O Refusal at 4 feet
13SB490204 X
13SB490608 X
13SB49xxxx O Refusal at 8 feet
13SB500305 X
13SB500709 X
13SB50xxxx O Refusal at 9 feet
13SB510406 X
13SB510607 X
13SB51 O R f l t 7 f t13SB51xxxx O Refusal at 7 feet
13SB520406 X
13SB520608 X
13SB52xxxx O Refusal at 8 feet
13SB530204 X
13SB530810 O Refusal at 4 feet
13SB53xxxx O Refusal at 4 feet
13SB540305 X
13SB540507 X
13SB54xxxx O Refusal at 7 feet
13SB550406 X
13SB550608 X
13SB55xxxx O Refusal at 8 feet
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13SB560305 X
13SB560810 O Refusal at 5 feet
13SB56xxxx O Refusal at 5 feet
13SB570406 X
13SB570911 X
13SB571112 X
13SB580203 X
13SB580810 O Refusal at 3 feet
13SB58xxxx O Refusal at 3 feet
13SB590204 X
13SB590810 O Refusal at 4 feet
13SB59xxxx O Refusal at 4 feet
13SB600406 X
13SB600810 X
13SB601012 X
13SB610204 X
13SB610810 O Refusal at 4 feet
13SB61xxxx O Refusal at 4 feet
13SB620305 X
13SB620506 X
13SB62xxxx O Refusal at 6 feet
13SB630507 X
13SB630709 X
13SB63xxxx O Refusal at 9 feet
13SB640406 X
13SB640608 X
13SB64xxxx O Refusal at 8 feet
13SB650305 X
13SB650709 X
13SB65xxxx O Refusal at 9 feet
13SB660406 X
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13SB660608 X
13SB66xxxx O Refusal at 8 feet
13SB670305 X
13SB670709 X
13SB67xxxx O Refusal at 9 feet
13SB680204 X
13SB680810 O Refusal at 4 feet
13SB68xxxx O Refusal at 4 feet
13SB690204 X
13SB690810 O Refusal at 4 feet
13SB69xxxx O Refusal at 4 feet
13SB700305 X
13SB700810 O Refusal at 5 feet
13SB70xxxx O Refusal at 5 feet
13SB710305 X
13SB710507 X
13SB71xxxx O Refusal at 7 feet
13SB720305 X
13SB720810 O Refusal at 5 feet
13BS72xxxx O Refusal at 5 feet
Analyzed 0 0 0 0 42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Unscheduled 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Omitted 0 0 0 0 33 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTALS 0 0 0 0 42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Subsurface Soil (PCB Delineation) June/August 2006
13SB730204 X
13SB740204 O Refusal at 2 feet
13SB750204 O Refusal at 1 foot
13SB760204 O Refusal at 1 foot
13SB770204 X
13SB780204 X
13SB790204 X
13SB800204 X
13SB810204 X
13SB820204 O Refusal at 2 feet
13SB830204 X
13SB840204 X
13SB850406 X
13SB850608 X
13SB860406 X
13SB860608 X
13SB870204 X
13SB870506 X13SB870506 X
13SB88 O Refusal
13SB89 O Refusal
13SB900203 X
13SB91 O Refusal
13SB92 O Refusal
13SB93 O Refusal
13SB940204 X
13SB950102 X
13SB960204 X
13SB970203 X
13SB980204 X
13SB990204 X
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13SB1000204 X
13SB1010204 X
13SB102 O Refusal
13SB103 O Refusal
13S01040204 X
13SB1040406 X
13SB1050204 X
13SB1050406 X
Analyzed 0 0 0 0 0 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0
Unscheduled 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Omitted 0 0 0 0 0 0 0 0 0 0 0 0 0 11 0 0 0 0 0 0 0
TOTALS 0 0 0 0 0 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0

Surface Water (Round 1) March 2003
13SW0101 X X X X X
13SW0101-F X X
13SW0201 X X X X X
13SW0201-F X X
13SW0301 X X X X X
13SW0301-F X X
13SW0401 X X X X X
13SW0401-F X X
13SW0501 X X X X X
13SW0501-F X X
13SW0601 X X X X X
13SW0601-F X X
13SW0701 X X X X X
13SW0701-F X X
13SW0801 X X X X X
13SW0801-F X X
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13SW0901 X X X X X X X X
13SW0901-F X X
13SW1001 X X X X X
13SW1001-F X X
13SW1101 X X X X X
13SW1101-F X X
13SW1201 X X X X X
13SW1201-F X X
13SW1301 X X X X X
13SW1301-F X X
Analyzed 0 0 0 0 13 1 26 26 13 13 1 0 1 0 0 0 0 0 0 0 0
Unscheduled 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Omitted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SW TOTALS 0 0 0 0 13 1 26 26 13 13 1 0 1 0 0 0 0 0 0 0 0

Surface Water (Round 2) October 2003
13SW0702 X X X X X
13SW0702-F X
13SW0802 X X X X X
13SW0802 F X13SW0802-F X
13SW0902 X X X X X
13SW0902-F X
13SW1002 X X X X X  
13SW1002-F X
13SW1102 X X X X X  
13SW1102-F X
13SW1202 X X X X X  
13SW1202-F X
13SW1302 X X X X X
13SW1302-F X
13SW1401 X X X X X
13SW1401-F X
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13SW1501 X X X X X
13SW1501-F X
13SW1601 X X X X X
13SW1601-F X
13SW1801 X X X X X
13SW1801-F X
13SW1901 X X X X X
13SW1901-F X
13SW2001 X X X X X
13SW2001-F X
13SW2201 X X X X X
13SW2201-F X
13SW2401 X X X X X
13SW2401-F X
13SW2501 X X X X X X
13SW2501-F X
13SW2601 X X X X X
13SW2601-F X
13SW2701 X X X X X
13SW2701-F X
13SW2801 X X X X X
13SW2801-F X
13SW2901 O O O O O Dry
13SW3001 X X X X X
13SW3001-F X
13SW3101 X X X X X
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13SW3101-F X
13SW3201 X
Analyzed 0 0 0 0 21 0 21 42 21 21 0 0 0 0 0 0 0 0 0 2 0
Unscheduled 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Omitted 0 0 0 0 1 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0
SW TOTALS 0 0 0 0 21 0 21 42 21 21 0 0 0 0 0 0 0 0 0 2 0

Surface Water (Round 3) October 2004
13SW0102 X X
13SW0102-F X X
13SW1402 X X
13SW1502 X X
13SW1602 X X
13SW2202 X X
13SW2202-F X X
13SW2802 X X
13SW2802-F X X
13SW3002 X X X X
13SW3002-F X X
13SW3102 X X13SW3102 X X
13SW3102-F X X
13SW3301 X X
13SW3401 X X
13SW3501 X X
Analyzed 0 0 0 0 7 0 10 10 0 7 0 0 0 0 0 0 0 0 0 0 0
Unscheduled 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Omitted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SW TOTALS 0 0 0 0 7 0 10 10 0 7 0 0 0 0 0 0 0 0 0 0 0
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Sump Water (External Sump/Drainage Investigation) February 2006
13SU001 O Dry
13SU002 O Dry
13SU003 O Dry
13SU004 O Dry
13SU005 O Dry
13SU006 O Dry
13SU007 X
13SU008 O Dry
13SU009 X
Analyzed 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Unscheduled 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Omitted 0 0 0 0 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SW TOTALS 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Seep (Round 2) October 2003
13SP0101 X X X X X
13SP0101-F X
13SP0201 X X X X X13SP0201 X X X X X
13SP0201-F X
13SP0301 X X X X X
13SP0301-F X
13SP0401 X X X X X
13SP0401-F X
13SP0501 O O O O O Dry
Analyzed 0 0 0 0 4 0 4 8 4 4 0 0 0 0 0 0 0 0 0 0 0
Unscheduled 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Omitted 0 0 0 0 1 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0
SP TOTALS 0 0 0 0 4 0 4 8 4 4 0 0 0 0 0 0 0 0 0 0 0
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Sediment (Round 1) March 2003
13SD010004 X X X
13SD020004 X X X X X X X
13SD030004 X X X
13SD040004 X X X X X X
13SD050004 X X X X X X X X X X
13SD060004 X X X X X X
13SD070004 X X X
13SD080004 X X X X X X X
13SD090004 X X X
13SD100004 X X X
13SD110004 X X X X X X X
13SD120004 X X X
13SD130004 X X X
13SD140004 X X X X X X X
13SD150004 X X X
13SD160004 X X X
13SD170004 X X X X X X X
13SD180004 X X X13SD180004  X X X
13SD190004 X X X
13SD200004 X X X X X X X
13SD210004 X X X
13SD220004 X X X

13SD230004 U U U
Added based on field observations. 
Additional culvert located

Analyzed 0 7 7 0 22 3 22 22 0 0 3 0 3 0 7 0 7 0 0 0 0
Unscheduled 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
Omitted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SD TOTALS 0 7 7 0 23 3 23 23 0 0 3 0 3 0 7 0 7 0 0 0 0
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Sediment (Round 2) October 2003
13SD240004 X X X
13SD250004 X X X X
13SD260004 X X X
13SD270004 X X X
13SD280004 X X X
13SD290004 X X X
13SD300004 X X X
13SD310004 X X X
13SD320004 X
Analyzed 0 0 0 0 8 0 8 8 0 0 0 0 0 0 0 0 0 0 0 2 0
Unscheduled 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Omitted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SD TOTALS 0 0 0 0 8 0 8 8 0 0 0 0 0 0 0 0 0 0 0 2 0

Sediment (Round 3) October 2004
13SD0102 X X
13SD2202 X X
13SD2802 X X13SD2802 X X
13SD3002 X X
13SD3102 X X
13SD3301 X X
13SD3401 X X
13SD3501 X X
Analyzed 0 0 0 0 0 0 8 8 0 0 0 0 0 0 0 0 0 0 0 0 0
Unscheduled 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Omitted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SD TOTALS 0 0 0 0 0 0 8 8 0 0 0 0 0 0 0 0 0 0 0 0 0
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Sediment - sludge (External Sump/Drainage Investigation) February 2006
13SL001010006 X
13SL002010006 X
13SL003010006 X
13SL004010006 X
13SL005010006 X
13SL006010006 X
13SL007010006 X
13SL008010006 X
13SL009010006 X
Analyzed 0 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Unscheduled 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Omitted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SD TOTALS 0 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Sediment - Additional Metals Delineation/Toxicity Testing May 2005
13SD3601 X
13SD3701 X
13SD3801 X13SD3801 X
13SD3901 X
13SD4001 X
13SD4101 X
13SD4201 X
13SD4301 X
13SD4401 X
13SD4501 X
Analyzed 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0
Unscheduled 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Omitted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SD TOTALS 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0
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Sediment (PCB Delineation)  June/August 2006
13SD460024 X
13SD470006 O No sediment present in basin
13SD480006 X
13SD480612 X
13SD490012 X
13SD500012 X
13SD510024 X U Added in field based on hydrocarbon odor
13SD512448 X U Added in field based on hydrocarbon odor
13SD520024 X U Added in field based on hydrocarbon odor
13SD522448 X U Added in field based on hydrocarbon odor
13SD530024 X
13SD532436 X
13SD540006 X
13SD550012 X
13SD551224 X
13SD560012 X
13SD570006 X
13SD580006 O L ti d d13SD580006 O Location dropped
13SD590012 X
13SD591224 X
13SD600012 X
13SD601224 X
13SD610006 X
13SD620012 X
13SD621224 X
13SD630006 X
13SD630612 X
13SD631224 X
13SD640006 X
13SD640612 X
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13SD641224 X
13SD650006 X
13SD650612 X
13SD651224 X
13SD660006 X
13SD670006 X
13SD680006 X
Analyzed 0 0 0 0 0 0 0 0 0 0 0 0 0 35 0 0 0 0 0 0 0
Unscheduled 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4
Omitted 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0
SD TOTALS 0 0 0 0 0 0 0 0 0 0 0 0 0 35 0 0 0 0 0 0 4

Vegetation (Round 3) September 2004
13VG001010001 X
13VG002020001 X
13VG003010001 X
13VG004020001 X
13VG005030001 X
13VG006010001 X
13VG007020001 X
13VG008030001 X
13VG009010001 X
13VG010030001 X
13VG011020001 X
13VG012010001 X
13VG013020001 X
13VG014030001 X
13VG015040001 X
13VG016030001 U Additional sample collected
13VR017010001 X
13VR018XX0001 O Not collected
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Analyzed 0 0 0 0 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Unscheduled 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Omitted 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
VG TOTALS 0 0 0 0 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

X = Analyzed HERB - Herbicides.
U = Unscheduled HG - Mercury.
O = Omitted MEE - Methane, ethane, and ethene
ALC - 1,4-dioxane, acetonitrile, isobutyl alcohol, and NH3 - Ammonia.
  propionitrile as determined by Method 8015B. NTIA - Nitrite/nitrate.
AVS - Acid volatile sulfide. SVOC - Semivolatile organic compounds.
AVS/SEM - Acid volatile/simultaneously extracted metals. VOC - Volatile organic compounds.
CEC - Cation exchange capacity. PAH - Polynuclear aromatic hydrocarbons.
DIOX - Dioxins. PCB - Polychlorinated biphenyls.
EXP - Explosives. PIC - Picrates, (picric acid, picrimic acid).
GW - Groundwater. SEM - Simultaneously extracted metals.
SS - Surface Soil. TOC - Total organic carbon.
SB - Soil Boring. SIM - Sectioned ion monitoring
SW - Surface Water. SU - Water from Sump/Catch Basin
SP - Seep. SL - Sediment from Sump/Catch Basin
SD - Sediment.
VG - Vegetation.
VR - Vegetation Rinsate.
Water samples with a -F designation were filtered in the field prior to preparation.
Metals - U.S. EPA Contract Laboratory Program Target Analyte List metals.

p
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RATIONALE FOR OMITTED AND UNSCHEDULED SAMPLING
SWMU 13 - MINE FILL B

ROUNDS 1, 2, AND 3
NSWC CRANE
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Groundwater (Round 1)
13GWT2001 U U U U U U Optional sample
Surface Soil (Round 1)
13SS070002 O Optional sample
13SS080002 O Optional sample
13SS150002 U O O O U O O Optional sample
13SS160002 O O O O O Missed sample.  Collected during Round 2.
Subsurface Soil (Round 1)
13SB070810 O Missed sample
13SB080608 O Missed sample
13SB140204 O O O O O Not taken due to refusal
13SB150204 U O O O U O O Optional sample
13SB160204 O O O O O Not taken due to refusal
Subsurface Soil (Round 2)
13SB200204 O Not taken due to refusal
Surface Water (Round 2)
13SW2901 O O O O Dry
Seep (Round 2)
13SP0501 O O O O D

Sample
Number

Analytical Fraction

RATIONALE

13SP0501 O O O O Dry
Sediment (Round 1)
13SD230004 U U U Added based on field observations. Additional culvert located
Vegetation (Round 1)
13VG016030001 U Additional sample collected.
13VRNNNXX0001 O Not collected.

U - Unscheduled sample
O - Omitted sample
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3.0  DATA PRESENTATION AND QUALITY 

This section describes the data and summarizes the data quality for four separate data sets.  Data 

presentation is provided in Section 3.1; data quality is described in Section 3.2. 

 

3.1 DATA PRESENTATION 

Data were collected by TT during composting operations conducted on SWMU 13 soils.  These surface 

and subsurface soils were first characterized using field screening and laboratory confirmation analyses.  

After identifying areas of unacceptably high explosives concentrations, soil was excavated from the areas 

of contamination and sent to the composting facility at NSWC Crane that was built specifically for the 

treatment of explosives in soils.  After treatment and verification that explosives concentrations had been 

satisfactorily reduced, the soils were returned to the SWMU 13 excavations.  Similar operations were 

conducted at SWMU 12 in the same time frame.  Southwest Laboratory of Oklahoma and Severn Trent 

Laboratory of Sacramento conducted the laboratory analyses for composting operations at SWMU 12 and 

SWMU 13.  The resulting data were validated independently.  Details of these operations are provided in 

MK (2000 and 2001) and TT (2002).  For quality control data that were available electronically, a 

tabulation of quantitative data quality characteristics is provided in Appendix H of this report. 

 

RFI data were collected by TtNUS in three rounds as described in Section 2.0  This was supplemented in 

later field campaigns with sampling and analyses for explosives (External Sumps/Drainage Investigation) 

and PCB analyses (PCB delineation sampling).  In addition, samples were collected to better delineate 

metals contamination in the main streams located to the east and west of the SWMU 13 ridge and to 

support toxicity testing for ecological risk assessment.  These sediment samples are identified in 

Table 2-3 as belonging to RFI Round 5.  There are no Round 4 data because this round is associated 

with long term groundwater monitoring.  Section 2.0 provides more details on the sequence of sampling, 

the samples collected, and the analyses performed for each set of samples.  Laucks Testing Laboratory 

conducted all of the laboratory analyses.  Validation and quality review of the data were conducted by 

TtNUS as described in Section 3.2 except that a comparative review of data quality indicators was 

conducted on ES/DI and PCB delineation data because those data sets were small.  This comparative 

review did not include tallies of the DQIs.  Tables 3-1 through 3-46 present summary statistics as well as 

individual results for chemicals detected at least once in particular environmental media.  The subsections 

below present descriptions of available background data and SWMU 13 site data, with more detailed 

explanations of the information contained in Tables 3-1 through 3-46.  Complete printouts of all field 

sample results are presented in Appendix G, Tables G-1 through G-7.  
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3.1.1 Background Data Set Descriptions 

3.1.1.1 SWMU 13 Surface Soil Background Concentrations 

In addition to the composting and RFI data collections described above, soil samples were previously 

collected and analyzed in an effort to establish the concentrations of metals representative of the entire 

NSWC Crane complex (TtNUS, 2001).  All metals likely to be included in NSWC Crane environmental 

investigations were analyzed in that effort.  The intent was to provide background soil data sets that could 

be used to gain perspective on whether observed metal concentrations in SWMU soils are indicative of 

background concentrations. 

 

Soil samples were classified into Soil Groups that uniquely represent the chemical and physical soil 

characteristics that cause the various NSWC Crane soils to differ.  Those characteristics are: 

 

• Geological parent material (referred to as Depositional Environment in TtNUS, 2001) 

• Depth (surface or subsurface) 

• Grain size 

 

The details of sample collection and data generation are provided in TtNUS, 2001.  For SWMU 13 there 

is one Depositional Environment (Pennsylvanian), and two depths (surface and subsurface).  In the 

subsurface there are three distinct grain sizes.  After chemical analyses and extensive statistical testing, 

one distinct soil emerged as representing SWMU 13 surface soils: 

 

• Soil Group 3 – Alluvial, Mississippian, and Pennsylvanian surface soil 

 

Tables 3-1 and 3-2 of this RFI report present summaries of the NSWC Crane surface soil background 

data.  These tables were taken from TTNUS, 2001.  Table 3-1 shows concentration ranges and related 

statistics for all of NSWC Crane soils, regardless of Depositional Environment, depth, or grain size.  This 

table helps the data user understand how individual an SWMU-specific background data set compares to 

all of NSWC Crane.  Table 3-2 presents surface soil background data summaries specific to SWMU 13 

(Alluvial, Mississippian, and Pennsylvanian surface soil) 

 

The tables indicate the metals that were analyzed, the frequencies of detection, the measured 

concentration ranges, simple summary statistics, the location of maximum observed concentrations, an 
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estimate of the statistical distribution shape, and an estimate of the concentration (95% upper tolerance 

limit) that encompasses 95 percent of the data, on average.  

 

3.1.1.2 SWMU 13 Subsurface Soil Background Concentrations 

Similar to surface soils, the NSWC Crane basewide background soil collection effort yielded distinct soil 

groups that represent SWMU 13 subsurface soil metal concentrations for background soils: 

 

• Soil Group 8 – Pennsylvanian Subsurface Clay and Silt 

• Soil Group 9 – Pennsylvanian Subsurface Sand 

 

Tables 3-3 and 3-4 present the data associated with these soil groups.  The presentation is similar to the 

data presentations of Tables 3-1 and 3-2, described in Section 3.1.1, above. 

 

3.1.1.3 Sump Water and Sediment Upgradient and Background Concentrations 

Because sumps are related to site operations, there are no upgradient sump conditions representative of 

the natural environment.  Therefore, there are no upgradient or background data for Sump water or 

sediments. 

 

3.1.1.4 SWMU 13 Surface Water, Sediment, and Groundwater Upgradient Concentrations 

For mobile environmental media such as surface water, sediment, and groundwater, “background” 

concentrations are represented by upgradient locations and data.  These locations represent 

concentrations of chemicals that are unaffected by SWMU operations.  The upgradient locations are not 

necessarily free from contamination, but they do represent locations that are free from site-related 

contamination for the site of interest (in this case, SWMU 13). 

 

During this investigation, no groundwater wells were identified as being upgradient to SWMU 13.  SWMU 

13 is located on a ridge top and therefore SWMU 13, itself, is the most upgradient location in the 

investigated area.  For similar reasons, few upgradient sediment or surface water samples could be 

collected.  Location 13SW/SD31 was selected to represent upgradient conditions for mainstream surface 

water and sediment samples.  Location 13SW/SD28 was selected to represent upgradient conditions for 

gully samples.  These two locations are upgradient of their respective site sampling locations and were 

selected because they are in areas that appear to be free of influence from SWMU 13 operations.  The 
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gullies are on steeper slopes and drain more quickly than the mainstream areas.  In the Appendix G 

tables each upgradient sample is marked as “upgradient.” 

 

By random chance, alone, when the same population (e.g., stream sediments) is sampled to yield two 

data sets containing an unequal number of samples, the data set with the greater number of samples has 

the greater chance of exhibiting the highest (or the lowest) concentration.  There are more samples in the 

SWMU 13 downgradient data set than in the upgradient data set.  Therefore, the maximum observed 

chemical concentrations are almost certain to be contained in the site (i.e., SWMU 13) surface water and 

sediment data (rather than the upgradient data) even if the SWMU 13 data represent the same material 

as the upgradient conditions.  This is a result of having far fewer upgradient samples than downgradient 

samples.  Nevertheless, the available upgradient data do provide some insight into conditions that are 

upgradient of SMWU 13, when one takes into account the relative sizes of the site and upgradient data 

sets.  The significance of this is case-specific and is addressed where appropriate throughout this report. 

 

3.1.1.5 Seep and Vegetation Background Data 

These media do not have upgradient or background data sets.  At times, however, it may be appropriate 

to gain perspective on seep data by comparing those data to groundwater and surface water data.  Seeps 

are an expression of groundwater and the seep water typically becomes surface water.  

 

3.1.2 SWMU 13 Data Set Descriptions 

3.1.2.1 SWMU 13 Surface Soil Site Data 

Surface soil samples were analyzed extensively for energetic compounds and, to a lesser extent for 

metals and VOCs, during the composting operations.  Surface soil data generated during the composting 

operations are summarized in the IMRs (MK, 2000 and 2001, and TT, 2002).  Graphical representations 

of the soil explosives concentrations that were left in place at the completion of the composting effort are 

provided in Section 1.0.   

 

In RFI Rounds 1 through 3, select surface soil samples were collected for dioxin and furan, herbicide, 

pesticide, SVOC, VOC, and PCB analyses as described in Section 2.0.  After Round 1 the analyte list 

was limited to PCBs only because few detections were observed for anything but the PCBs. The PCBs 

were detected at relatively high concentrations in Round 1 and their detections are consistent with SWMU 

13 operational history.  The subsequent sampling rounds were designed to delineate the vertical and 

horizontal extent of PCB contamination and, in doing so, typically generated lower concentrations than 

the previously collected samples. 
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Some surface soil samples were not collected as scheduled.  Explanations for why certain samples were 

not collected or were collected in addition to the scheduled sample collections are provided in Section 2.0 

and Table 2-3.  The Round 1 through Round 3 and PCB Delineation data for SMWU 13 surface soils are 

summarized in Tables 3-5 and 3-6.  Appendix Table G-1 is a list of all surface and subsurface soil data 

generated during Rounds 1, 2, 3, and PCB Delineation.  Table 3-5 indicates how often each chemical 

was detected, the location of the maximum and minimum, etc.  Table 3-6 is similar to Table G-1 but 

displays results only for chemicals that were detected at least once in surface or subsurface soil.  For 

each chemical that falls into this category, all results, including non-detects and rejected values, are 

shown in Table 3-6. 

 

3.1.2.2 SWMU 13 Subsurface Soil Site Data 

Subsurface soil samples were analyzed extensively for energetic compounds and, to a lesser extent for 

metals and VOCs, during the composting operations.  Subsurface soil data generated during the 

composting operations are summarized in the IMRs (MK, 2000 and 2001, and TT, 2002).  Graphical 

representations of the soil explosives concentrations that were left in place at the completion of the 

composting effort are provided in Section 1.0.   

 

In RFI Rounds 1 through 3, select subsurface soil samples were collected for dioxin and furan, herbicide, 

pesticide, SVOC, VOC, PCB, and miscellaneous analyses as described in Section 2.0.  After Round 1 the 

analyte list was limited to PCBs only because few detections were observed for anything but the PCBs.  

The PCBs were detected at relatively high concentrations in Round 1 and their detections are consistent 

with SWMU 13 operational history.  The subsequent sampling rounds were designed to bound the extent 

of PCB contamination and, in doing so, typically generated lower concentrations. 

 

Some subsurface soil samples were not collected as scheduled.  Explanations for why certain samples 

were not collected or were collected in addition to the scheduled sample collections are provided in 

Section 2.0 and Table 2-3.  The Round 1 through Round 3 and PCB Delineation data for SMWU 13 

subsurface soils are summarized in Tables 3-7 and 3-8.  Table G-1 is a list of all surface and subsurface 

soil data generated during Rounds 1, 2, 3, and PCB Delineation.  Table 3-7 indicates how often each 

chemical was detected, the location of the maximum and minimum, etc.  Table 3-8 is similar to Table G-1 

but displays results only for chemicals that were detected at least once in surface or subsurface soil.  For 

each chemical that falls into this category, all results, including non-detects and rejected values, are 

shown in Table 3-8. 
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3.1.2.3 SWMU 13 Sump Water, Surface Water and Seep Site Data 

Sump water, surface water, and seep samples were not collected during the composting operation.  Data 

collected for sump water during the ES/DI and for surface water and seeps in Rounds 1 through 3 are 

summarized in Tables 3-9 through 3-17.  Frequencies of detection and other statistics for sump water 

samples are summarized in Table 3-9 and individual results are displayed in Table 3-17.  The sump 

samples were analyzed for explosives only.  The natural drainage channel surface water and seep 

samples were analyzed for various combinations of energetic compounds, SVOCs, herbicides, total and 

dissolved metals, and water quality parameters (e.g., temperature and pH), and miscellaneous inorganic 

parameters.  Details of the analytical scheme are presented in Table 2-3. 

 

After data collection, the surface water sample data for natural drainage channels were divided into two 

data sets.  One data set (Gullies) represents samples that were collected on the steeper hillsides and 

generally represents drainage channels that are typically dry, except for storm events.  Frequencies of 

detection and other statistics for these data are presented in Tables 3-10 through 3-13.  The second 

subdivision comprises data from samples collected in streams with more frequent occurrences of flowing 

water (i.e., mainstream).  Similar statistics for these data are presented in Tables 3-14 through 3-16.  

Summaries of mainstream and Gully surface water data are presented in Tables 3-18 and 3-19, 

respectively.  Upgradient samples are labeled as “upgradient” in these tables. 

 

Seep data are summarized in Tables 3-20 and 3-21.  The summary formats for surface water and seeps 

are similar to those described for surface and subsurface soils (see Sections 3.1.2.1 and 3.1.2.2).  A 

complete printout of all Round 1 through Round 3 surface water data is presented in Appendix Table G-2.  

A complete printout of all Round 1 through Round 3 seep data is presented in Appendix Table G-3.  

Upgradient samples are labeled as “upgradient” in those tables.  Sump water data are presented in Table 

G-5. 

 

3.1.2.4 SWMU 13 Sediment Site Data 

Sediment samples were not collected during the composting operation.  Sediment samples were 

collected from sumps during the ES/DI and from natural drainage channels during Rounds 1 through 3 

and PCB Delineation.  Similar to the surface water samples, sediment sample data for natural drainage 

channels were divided into two data sets: Gullies and mainstream.  No sediment samples were collected 

at seep locations.  Sediments collected for PCB Delineation are divided into surface sediments and 

subsurface sediments. These sediment samples are located in shallow drainage channels that are not 

continually full of water, hence the sediments are similar to soil samples.  PCB Delineation surface 
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samples are 0-2 feet and subsurface samples are greater than 2 feet. Depending on the sampling round, 

sediment samples were analyzed for various combination of acid volatile sulfide/simultaneously extracted 

metal (AVS/SEM), energetic compounds, herbicides, metals, miscellaneous inorganic parameters, PCBs, 

and SVOCs (see Table 2-3).   Descriptive statistics for these data are summarized in Table 3-22 through 

3-26A. 

 

Results for target analytes that were detected at least once are summarized in Table 3-27 for sumps, 

Tables 3-28 through 3-31 for natural drainage channel sediments, and Table 3-31A for PCB Delineation.  

The summary formats are similar to those described for surface and subsurface soils (see Sections 

3.1.2.1 and 3.1.2.2).  Appendix Table G-4 presents all sediment data generated during Rounds 1 through 

3 and PCB Delineation.  Upgradient samples are appropriately labeled as “upgradient” in those printouts. 

 

3.1.2.5 SWMU 13 Groundwater Site Data 

No groundwater data were collected during the composting operation.  During Rounds 1 through 3, 

samples were collected from an increasing number of wells until a total of 51 wells were sampled in 

Round 3.  During the ES/DI, groundwater samples were collected from temporary wells to represent 

groundwater at the overburden-bedrock interface.  Depending on the sampling round, groundwater 

samples were analyzed for various combinations of energetic compounds, herbicides, total and dissolved 

metals, miscellaneous inorganic parameters, SVOCs, VOCs, and water quality parameters.  One of the 

objectives of the data collection was to delineate the extent of contamination in groundwater. 

 

The groundwater collected from overburden temporary wells is designated as perched groundwater or 

overburden groundwater.  The bedrock groundwater wells are identified as Puz (Pennsylvanian, Upper 

Zone), Plz (Pennsylvanian, Lower Zone) or Valley on Table 2-2.  The largest group of wells is the Puz 

wells, which represent shallow groundwater on or near to the ridge top and down the side slopes of the 

ridge toward the valley.  The Plz wells represent deeper groundwater underneath the Upper Zone wells.  

The Valley wells represent shallow groundwater immediately beneath the “valley” floor near the 

mainstream surface water channels.  The significance of these classifications becomes evident later in 

this report. 

 

Summary statistics for overburden groundwater data are summarized in Table 3-22.  Summary statistics 

for bedrock groundwater data collected in Rounds 1 through 3 are summarized in Tables 3-33 through 

3-40.  Data for all chemicals detected at least once in overburden and bedrock groundwater are 

presented in Tables 3-41 through 3-44.  Appendix Table G-6 presents all groundwater data generated 
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during Rounds 1 through 3.  These data are arranged so that each round of data within a well location is 

side by side to facilitate an understanding of temporal concentration trends within each well.   

 

3.1.2.6 Vegetation Site Data 

Vegetation samples were collected only during Round 3 and the associated analytical data are 

summarized in Tables 3-45 and 3-46.  Tabulation format is similar to those described for other media.  

The vegetation samples were analyzed only for energetic compounds to determine whether these 

compounds were being assimilated by the plants.  Appendix Table G-7 presents all vegetation data 

generated during Round 3. 

 

The rest of this report is devoted to an interpretation of the data for purposes of completing the RFI.  This 

interpretation begins in Section 3.2 with a summary of the data quality. 

 

3.2 DATA QUALITY SUMMARY 

TtNUS collected data at NSWC Crane SWMUs 12, 13, and 16 at various times in support of this RFI.  

Data collection was concurrent at three SWMUs: 12, 13, and 16. Consequently, samples from more than 

one SWMU, but of a similar matrix, may have arrived at the analytical laboratory in a similar time frame.  

This means that samples from the different SWMUs, but of similar matrix, may have been combined into 

the same sample preparation or analysis groups and these samples “share” QC data.  The number of QC 

results obtained under such circumstances is greater than if only SWMU 13 QC data were available.  This 

provides more robust estimates of analytical performance, especially for quantitative measures such as 

accuracy and precision, than could be obtained from SMWU 13 QC data alone.  Although this was not 

explicitly planned, no disadvantages of using this approach were identified.  A tabulation of data quality 

characteristics and detailed QC data review for the three rounds of data generation at SWMU 13 are 

presented in Appendix H of this report.  The titles of the data tables (Table H-1 through H-13) identify 

which SWMUs are represented by the data.   

 

Based on the reviews in Appendix H and a less rigorous comparative data quality review for subsequent 

data the following summaries (Sections 3.2.1 through 3.2.4) were prepared to describe SWMU 13 data 

quality.  Sample collection and analysis completeness was generally satisfactory with a few exceptions 

for Rounds 1 through 3 (see Appendix H, Section H.3.1) and for subsequent data.  Composting data were 

of sufficient quality to support the composting operation and the risk assessments included in this RFI.  

The Round 1 through 3 data were generally of sufficient quality to support this RFI, although explosives 

data appear to have suffered from a sporadic failure to detect compounds that may have been present in 
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vegetation. The ES/DI and other subsequent data did not suffer from this minor deficiency.  No other 

matrices were similarly affected. Significant deficiencies and limiting data quality characteristics are to be 

considered when using the data. The PCB Delineation field and laboratory PCB results did not correlate 

well, but in most cases the field and laboratory results were in agreement with respect to whether sample 

concentrations were greater than or less than the 1 mg/kg action level. If a field PCB concentration was 

greater than the action level then the laboratory concentration was also greater.  With the exception of 

two samples, non-detects by field analysis resulted in laboratory non-detects or concentrations less than 

the action level.  More field and laboratory data points would be needed to better understand 

quantitatively how the different analyses compare to each other but the data are sufficient to determine 

whether concentrations exceed 1 mg/Kg.   

 

3.2.1 Precision and Accuracy 

Composting Data 

Explosives – These data were satisfactory and no explosives results were rejected. 

 

Volatile Organic Chemicals – These data were satisfactory.  The VOC concentrations were generally very 

low, indicating that there was no significant VOC contamination. 

 

Metals – Analytical performance for the metals analyses was generally within expectations.  Relative 

percent difference (RPD) values, which reflect analytical precision (laboratory duplicates) or field precision 

(field duplicates) occasionally exceeded the 50 percent point of reference, however, there was no 

consistent indication of an analytical problem with respect to accuracy, precision, or any other QC 

measure.  No metals results from the composting operation were rejected. 

 

Details of composting data quality are provided in Appendix H and in MK (2000 and 2001) and TT (2002). 

 

Round 1 

Explosives – The compound 2-amino-4,6-dinitrotoluene in sample 13SW1101 and picramic acid in 

samples 16SS150002 and 16SS210002 were rejected for the explosive analyses for Round 1.  The 

picramic acid results were non-detected and were rejected because of low matrix spike recoveries.  The 

low matrix spike recoveries may be due to a difficult sample matrix and they indicate that picramic acid 

results are generally biased low in solid matrices.  The bias is moderate to severe, but this chemical has 

no particular importance for SMWU 13, therefore, the impact is negligible. 
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A slight to moderate low bias [average percent recovery = 59.2 for matrix spike (MS) and matrix spike 

duplicate (MSD), and 88.4 for laboratory control sample (LCS)] was detected in aqueous RDX 

concentrations.  The low bias indicates that reported RDX concentrations are, on average, less than 

actual site concentrations.  Results for other explosive compounds in aqueous and solid sample matrices 

were not biased significantly low and may be biased slightly high in some cases, though not significantly. 

 

Herbicides – Hexachloropentadiene and pentachlorophenol are not herbicides but were analyzed by an 

herbicide method to obtain lower than normal detection limits.  Results are very uncertain at levels near 

the detection limits and exhibit a negative bias.  The bias is moderate to severe in solid and aqueous 

media. 

 

Metals - The total metals, overall, exhibit no bias to a slightly high bias, with an apparent but probably 

false indication of moderately high bias for calcium, chromium, titanium, and zinc (see Table H-8).  The 

filtered metals exhibit an overall slightly low bias and the total metals do not exhibit significant bias (see 

Table H-8).  Precision in aqueous media was especially good as indicated by few RPD values in excess 

of 35 percent in Table H-11.  Some high RPD values were obtained for solid matrices, however, the 

laboratory and field duplicated data are comparable as expected.  The range of observed RPD values is 

evidently a reflection of natural sample heterogeneity.   

 

Miscellaneous Parameters [ammonia, AVS, SEM, Cation Exchange Capacity, nitrite/nitrate and total 

organic carbon (TOC)] – The data are generally of acceptable quality although the ammonia nitrogen 

results occasionally exhibit an uncertainty that is greater than expected. 

 

PCBs – These data are of acceptable quality without qualification. 

 

SVOCs – The compounds 2,3,4,6-tetrachlorophenol; 2,4,5-trichlorophenol; 2,4,6-trichlorophenol; 

2,4-dichlorophenol; 2,6-dichlorophenol; 2,4-dinitrophenol; 2,4-dimethylphenol; 2-chlorophenol; 

2-methylphenol; 2-nitrophenol; 3&4-methylphenol; 3,3’-dichlorobenzidine; 4,6-dinitro-2-methylphenol; 

4-chloro-3-methylphenol; 4-nitroquinoline-1-oxide; 4-nitrophenol; aramite; hexachlorocyclopentadiene; 

kepone; and phenol constitute all of the results rejected for the semivolatile analyses for Round 1.  The 

majority (64 percent) of the results were rejected because several compounds (4-nitroquinoline-1-oxide; 

aramite; kepone; and 1,4-phenylenediamine) yield poor analytical responses.  The remaining rejected 

semivolatile results were rejected due to one of the following reasons:  low acid surrogate recovery 

representative of phenolic compound recoveries, low MS recovery, gross holding time exceedance, or 

low laboratory control sample recovery.  The gross holding time exceedance and low laboratory control 

sample recovery are attributed to laboratory performance and the remaining reasons for data rejection 
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can be attributed to difficult sample matrices.  The rejected semivolatile data points are from compounds 

that are not expected to be associated with MFB operations; therefore the impact on overall data quality 

is minimal.  However, the rejected data constitute data voids and must be viewed as such when making 

decisions. 

 

VOCs – Acrolein results were rejected in four soil and two groundwater samples, otherwise no other VOC 

results were rejected.  These data were rejected because these compounds yield poor analytical 

responses.  Because acrolein is not expected to be related to site operations these rejected have little 

negative impact on the project.  In general, VOC results exhibited a slightly low bias, with 2-butanone, 

2-hexanone, 4-methyl-2-pentanone, and chloromethane exhibiting a moderately low bias for Round 1 soil 

and sediment samples.  The volatile compounds overall show no significant bias in aqueous samples, 

with the exceptions of bromomethane, chloromethane, and vinyl chloride, which exhibit a moderately low 

bias for Round 1 aqueous samples. 

 

Round 2  

Explosives – explosives data were generally acceptable.  2,2’,6,6’-tetranitro-4,4’-azoxytoluene results, 

however, exhibit a moderately low bias.  In addition, 2,4-diamino-6-nitrotoluene and RDX exhibit a slight 

high bias in aqueous samples.  The potential high RDX bias in Round 2 and the moderately low bias in 

Round 1 may cause Round 2 concentrations to appear greater than Round 1 concentrations when there 

is actually no difference. 

 

Metals – These results exhibited no significant bias.  Several soil and sediment RPD results exceeded the 

reference point of 50 percent, however, the laboratory precision was equal to or better than field duplicate 

precision, as expected.  This indicates that the greater proportion of uncertainty is associated with natural 

sample heterogeneity.  Nevertheless, several metals exhibited some high RPD values (e.g., greater than 

100 percent) that indicate a relatively large degree of heterogeneity in the solid samples. 

 

Miscellaneous Parameters (ammonia, chloride, nitrite/nitrate, sulfate and TOC) – The data are generally 

of acceptable quality although the ammonia nitrogen results occasionally exhibit a slight low bias. 

  

Polynuclear Aromatic Hydrocarbons (PAHs) – There was a slight low bias for PAHs.  The average 

percent recovery across all PAHs was approximately 70 percent.  The minimum recoveries were MS and 

MSD results of 38.3 and 34.1 percent, respectively for anthracene; however, most recoveries (99 out of 

105) were greater than 50 percent.  
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VOCs (U.S. EPA Methods 8015B and 8260B) – Round 2 soil sample VOC results were biased slightly 

less negative than the Round 1 results.  Three ketones (2-butanone, 2-hexanone, and 4-methyl-

2-pentanone) had slightly low mean MS and MSD recoveries ranging from 55 percent to 63 percent.  In 

general, the aqueous samples had less bias than the soil samples.  Overall, the biases are slight, with the 

exceptions of bromomethane, which had a moderate low bias in groundwater samples. 

 

Round 3 

Vegetation (the only solid matrix analyzed for explosives in Round 3) exhibited significant analyte 

recovery and precision problems for energetic compounds.  The results for 2,2’,6,6’-tetranitro-

4,4’-azoxytoluene and hexahydro-1,3,5-trinitroso-1,3,5-triazine (TNX) showed a moderately low bias in 

aqueous samples.  Tetryl was not recoverable from the vegetation matrix and all vegetation tetryl results 

were rejected.  3-Nitrotoluene; 2,4-diamino-6-nitrotoluene; and 2,6-diamino-4-nitrotoluene exhibited 

similar recovery problems in vegetation, although the recoveries were better, on average, than the tetryl 

recoveries (see Table H-8).  One 2,4-diamino-6-nitrotoluene and one hexahydro-1,3-dinitroso-5-nitro-

1,3,5-triazine (DNX) result were also rejected in vegetation. 

 

For this project, tetryl is not expected to be a site-related compound so the impact of no recovery for tetryl 

is insignificant.  Failure to detect the diamino compounds is potentially more significant, but only where 

demonstrating the occurrence of TNT degradation in vegetation is important.  The poor recoveries were 

caused by poor chromatography and it is expected that other energetic compounds were rendered 

undetectable by the poor chromatography.  It is impossible to determine which compounds might have 

gone undetected in any particular samples.  These shortcomings do not prevent movement forward on 

this project, but they do hamper the ability to make assertions concerning the presence of certain 

energetic compounds in vegetation.  Before any additional vegetation analyses would be undertaken with 

this analytical method, an investment in improving the performance of the method is recommended.  In 

summary, reported detections of explosives in vegetation samples are of generally acceptable quality 

unless otherwise noted (e.g., for tetryl rejections), but some detectable levels of explosives and related 

compounds are expected to have gone undetected as a result of poor chromatography. 

 

A small number of metals recoveries exhibited a high (aluminum and manganese) or low (iron and 

potassium) bias (see Tables H-9 and H-10) in solid and liquid matrices.  These are the results of 

marginally valid QC spikes that did not increase the native sample concentration by at least 25 percent.  

When these marginally valid QC measures are eliminated from consideration, the metals data quality 

appears to be normal.  In brief, Round 3 metals exhibit no significant biases for solid or aqueous matrices. 
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External Sump/Drainage Channel Investigation, Additional Metal Delineation, and PCB Delineation 
Samples Data 

The precision and accuracy DQIs for these samples were compared through visual inspection to the DQIs 

for previous RFI data.  There were no discernible differences in accuracy of the data sets so the data 

quality indicators were not tallied or summarized quantitatively.  Laucks laboratory performed all analyses 

for this project so there are no inter-laboratory precision or biases concerns.  The limited breadth of 

analyses for these sample samples (see Table 2-3) also limited the possible range of quality problems 

that could have occurred. 

 

3.2.2 Representativeness 

All samples, including ES/DI, additional metal delineation, and PCB delineation samples, appear to be 

representative of the intended environmental matrices.  The samples that were collected were collected 

according to the QAPP.  Lack of data where samples could not be collected or where data have been 

rejected, however, should be considered when evaluating representativeness of the areas or volumes of 

environmental media that were characterized.  See Table 2-3 for a tally of samples that could not be 

collected for various reasons. 

 

3.2.3 Comparability and Completeness 

Sample collection deviated slightly from the proposed sampling strategy in all sampling rounds, but the 

deviations were a reflection of site conditions rather than investigative deficiencies.  Uncollected samples 

during RFI Rounds 1 through 3 were generally not collected because surface water was not available at 

all planned locations or refusal was encountered during soil boring advancement.  Accordingly, the 

percent completeness for surface water sample collection is less than 90 percent in several cases for RFI 

Rounds 1 through 3 (compare sample collection ratios in Table H-1).  There were no data rejections in 

these cases, but the lack of data from the planned locations as well as locations where data have been 

rejected for quality reasons should be considered when interpreting the results of the investigation.  For 

the ES/DI and PCB delineation sampling, all targeted surface soil samples were collected but several 

targeted subsurface soil samples could not be collected because refusal was encountered at depths 

shallower than the target depths (see Table 2-3).  Two of nine planned sump water samples were 

collected because of limited availability of water but all nine planned sump sediment samples were 

collected.  

 

Use of consistent and appropriate sampling and analysis methods, and collecting samples from the 

intended locations ensured that comparability was maintained among sampling rounds.  Several analyses 
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did not achieve target detection limits or method detection limits (MDLs) for the RFI Rounds 1 through 3.  

he effect of this is described in Section 3.2.4.  

 

During the PCB Delineation sampling event for August 2006, analysis of Total PCBs was performed in 

the field using quantitative immunoassay technology to better define the extent and depth of PCB 

contamination. Sixty-two samples were analyzed for PCBs in the field and 16 of these samples that had 

positive detections were sent to Lauck’s Laboratory for confirmation of the field results. Quantitative 

agreement between the results was poor.  In general, laboratory results were three to five times greater 

than the field results for positive detections. Samples 13SB1050406 and 13SD0591224 were non-

detected by field PCB analysis and had detections greater than the 1 mg/kg surface soil clean-up level by 

fixed laboratory analysis. However, in all other cases, if the field PCB result was greater than 1 mg/kg 

then the laboratory result was also greater, and with the exception of samples 13SB1050406 and 

13SD0591224 a non-detect by field analysis resulted in a laboratory result less than 1 mg/kg.  Also, after 

the laboratory data were compared to the field data and poor data correlation was determined, two more 

samples were sent to the laboratory to confirm field non-detects.  The laboratory did confirm that these 

samples were non-detect which bolstered confidence that non-detects determined in the field were also at 

concentrations less than the action level in the laboratory. So, in respect to the 1 mg/kg surface soil action 

limit, the field analysis could be used to determine if soil concentrations were greater than or less than the 

action level. 

 

The cause of the difference in concentrations between the field and laboratory results could not be 

determined. However, there were instances where large concentration differences were noted in the 

laboratory results for field duplicates and sample re-analysis. Sample 13SB0950102 had a laboratory 

concentration of 64 mg/kg, the associated field duplicate 13SB0950102-D had a concentration of 

400 mg/kg. Sample 13SD0660006 had a concentration of 7.7 mg/kg. The laboratory was asked to re-

analyze the sample and reported a re-analysis concentration of 4.1 mg/kg.  The laboratory’s inability to 

reproduce results in certain samples indicates a possible heterogeneity or sample matrix interference. 

 

3.2.4 Sensitivity 

Various analyses yielded non-detect values during RFI Rounds 1 through 3 that exceeded the RBTLs 

presented in the SWMU 13 QAPP and subsequent QAPP revisions.  The elevated non-detect values 

were a result of sample dilutions, a result of laboratory blank contamination, or other causes that reflect 

the current technology regarding laboratory analyses for the selected parameters in the matrices of 

interest.  In those cases, the exceedances of RBTLs are not considered to be significant, although the 

inability to achieve the target concentrations must be considered when evaluating the data because the 
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significance may change with data use.  The vegetation sampling, in particular, appears to have failed to 

detect explosives compounds in some samples because of poor chromatography. Whereas false 

negative results may have occurred, reported detections are considered to be true detections.  

Consideration should be given to using an improved analytical method for future explosives analyses in 

vegetation.  Several analytical fractions exhibited detection limits for select analytes that were greater 

than the target levels but the exceedances were generally typical of environmental analyses.  It would 

have been impracticable and unnecessary to seek or develop analytical methods with lower detection 

limits.  Data from RFI Rounds 1 through 3 should be reviewed prior to the use if poor sensitivity is a 

concern (see Section H.3.2 and Tables H-4 through H-5).  Data from the ES/DI (explosives only), 

additional metals delineation (metals only), and PCB delineation (PCBs only) were unaffected by poor 

sensitivity. 

 



TABLE 3-1

DESCRIPTIVE STATISTICS FOR
COMPLETE BACKGROUND SOIL SAMPLE DATA SET

SWMU 13 - MINE FILL B(1)

NSWC CRANE
CRANE, INDIANA

Metal Frequency of Minimum Maximum Average of Average of Distribution 95% Upper
(mg/kg) Detection Detection Detection All Results Positive Detections of Data Tolerance Limit

ALUMINUM 67/67 5,020 17,400 11,290 11,100 NORMAL 17,400
ANTIMONY 8/67 0.49 11.3 0.86 4.36 LOGNORMAL 2.88
ARSENIC 67/67 1.1 10.2 5.28 5.20 NORMAL 9.60
BARIUM 67/67 24.8 155 69.7 68.8 LOGNORMAL 147
BERYLLIUM 14/67 0.3 0.82 0.36 0.47 LOGNORMAL 0.85
CADMIUM 34/67 0.05 3.6 0.36 0.62 LOGNORMAL 2.05
CALCIUM 66/67 53.6 35,300 997 1,010 LOGNORMAL 3,350
CHROMIUM 67/67 7.7 30.6 16.4 16.1 LOGNORMAL 29.1
COBALT 67/67 1.8 27.1 8.70 8.62 LOGNORMAL 21.7
COPPER 67/67 3.5 23.8 10.2 10.0 LOGNORMAL 21.4
IRON 67/67 7,140 40,800 18,100 17,800 LOGNORMAL 34,500
LEAD 67/67 6.4 21.5 11.9 11.7 LOGNORMAL 19.7
LITHIUM 66/66 7.8 46.6 16.1 15.7 LOGNORMAL 29.4
MAGNESIUM 67/67 496 2,870 1,410 1,390 LOGNORMAL 3,060
MANGANESE 67/67 23.2 3,040 599 590 LOGNORMAL 3,270
MERCURY 17/67 0.04 0.14 0.033 0.062 LOGNORMAL 0.072
NICKEL 67/67 4.6 23.7 11.9 11.7 NORMAL 18.7
POTASSIUM 67/67 280 1,650 856 833 NORMAL 1,370
SELENIUM 15/67 0.28 0.88 0.33 0.53 LOGNORMAL 0.83
SILVER 48/67 0.04 0.11 0.049 0.055 LOGNORMAL 0.10
SODIUM 32/67 3.7 205 33.0 56.2 LOGNORMAL 232
STRONTIUM 66/66 4.2 63.2 12.3 12.1 LOGNORMAL 25.3
THALLIUM 66/67 0.05 0.31 0.18 0.18 NORMAL 0.29
TIN 0/67 NA NA 0.32(2) NA NA NA
THORIUM 66/66 4 1 11 7 7 24 7 11 LOGNORMAL 10 9THORIUM 66/66 4.1 11.7 7.24 7.11 LOGNORMAL 10.9
VANADIUM 67/67 14.1 48.5 26.5 26.2 LOGNORMAL 45.8
ZINC 50/67 9.4 60.2 28.1 32.0 NORMAL 54.0

NA - Not available
mg/kg - milligrams per kilogram

1- Taken from Table 4-1 of the Final Basewide Background Soil Investigation Report, NSWC Crane, Crane, Indiana, January, 2001.
2 - This value is the average of all detected and non-detected values.  Non-detected values were represented by using one half the detection
      limit.  This value was used for statistical analysis when no detections were encountered.



TABLE 3-2

DESCRIPTIVE STATISTICS FOR
SOIL GROUP 3 - ALLUVIAL, MISSISSIPPIAN, AND PENNSYLVANIAN SURFACE SOIL

SWMU 13 - MINE FILL B(1)

NSWC CRANE
CRANE, INDIANA

Metal Frequency of Minimum Maximum Average of Average of Distribution 95% Upper
(mg/kg) Detection Detection Detection All Results Positive Detections of Data Tolerance Limit

ALUMINUM 15/15 6,770 17,400 10,238 10,238 LOGNORMAL 19,900
ANTIMONY 2/15 1.4 5.6 0.83 3.50 LOGNORMAL 6.9
ARSENIC 15/15 2.4 10.2 6.11 6.11 NORMAL 11.83
BARIUM 15/15 46.1 153 89.0 89.0 LOGNORMAL 211
BERYLLIUM 1/15 0.49 0.49 0.40 0.49 LOGNORMAL 0.93
CADMIUM 10/15 0.1 3.6 0.63 0.88 LOGNORMAL 6.05
CALCIUM 14/15 115 35,300 2,730 2,920 LOGNORMAL 55,200
CHROMIUM 15/15 8.5 21.7 14.6 14.6 LOGNORMAL 28.7
COBALT 15/15 6 27.1 12.9 12.9 LOGNORMAL 32.4
COPPER 15/15 5.4 17.1 8.85 8.85 LOGNORMAL 17.6
IRON 15/15 10,700 36,200 16,800 16,800 LOGNORMAL 37,400
LEAD 15/15 9.4 21.5 15.0 15.0 LOGNORMAL 27.0
LITHIUM 14/14 9.1 29.9 14.8 14.8 LOGNORMAL 30.0
MAGNESIUM 15/15 620 2,250 1,200 1,200 LOGNORMAL 2,800
MANGANESE 15/15 268 3,040 1,140 1,140 LOGNORMAL 5,700
MERCURY 7/15 0.04 0.07 0.037 0.051 NORMAL 0.077
NICKEL 15/15 9.2 20 13.4 13.4 LOGNORMAL 22.1
POTASSIUM 15/15 418 1,490 847 847 LOGNORMAL 1,970
SELENIUM 5/15 0.51 0.64 0.48 0.58 NORMAL 0.81
SILVER 15/15 0.05 0.11 0.065 0.065 LOGNORMAL 0.130
SODIUM 6/15 9.4 23.7 8.11 15.6 NORMAL 28
STRONTIUM 14/14 7.4 63.2 14.3 14.3 LOGNORMAL 46.4
THALLIUM 15/15 0.1 0.27 0.19 0.19 NORMAL 0.31
TIN 0/15 NA NA 0.36(2) NA NA NA
THORIUM 14/14 5.3 8.5 6.86 6.86 LOGNORMAL 10.2
VANADIUM 15/15 17.1 40 25.4 25.4 LOGNORMAL 51.2
ZINC 14/15 24.4 60.2 37.0 38.6 NORMAL 65.6

NA - Not available
mg/kg - milligrams per kilogram

1- Taken from Table 4-4 of the Final Basewide Background Soil Investigation Report, NSWC Crane, Crane, Indiana, January, 2001.
2 - This value is the average of all detected and non-detected values.  Non-detected values were represented by using one half the detection 
      limit.  This value was used for statistical analysis when no detections were encountered.



TABLE 3-3

DESCRIPTIVE STATISTICS FOR
SOIL GROUP 8 - PENNSYLVANIAN SUBSURFACE CLAY AND SILT

SWMU 13 - MINE FILL B(1)

NSWC CRANE
CRANE, INDIANA

Metal Frequency of Minimum Maximum Average of Average of Distribution 95% Upper
(mg/kg) Detection Detection Detection All Results Positive Detections of Data Tolerance Limit

ALUMINUM 9/9 9,070 16,200 13,019 13,019 NORMAL 20,600
ANTIMONY 1/9 11.3 11.3 1.83 11.30 LOGNORMAL 40.3
ARSENIC 9/9 1.4 8.5 5.51 5.51 NORMAL 12.5
BARIUM 9/9 25.1 83.4 57.0 57.0 NORMAL 115
BERYLLIUM 0/9 NA NA 0.36 (2) NA NA NA
CADMIUM 8/9 0.05 0.64 0.26 0.28 NORMAL 0.8
CALCIUM 9/9 85.2 970 470 470 LOGNORMAL 4,640
CHROMIUM 9/9 14.2 27.1 19.9 19.9 NORMAL 33.0
COBALT 9/9 5.2 12.5 8.32 8.32 LOGNORMAL 21.2
COPPER 9/9 11 23.8 15.3 15.3 LOGNORMAL 33.3
IRON 9/9 14,800 40,800 24,422 24,422 LOGNORMAL 60,200
LEAD 9/9 8.6 15.2 11.8 11.8 NORMAL 19.6
LITHIUM 9/9 13.7 46.6 23.2 23.2 LOGNORMAL 80.0
MAGNESIUM 9/9 1,100 2,870 1,958 1,958 NORMAL 3,410
MANGANESE 9/9 29 457 263 263 NORMAL 704
MERCURY 1/9 0.14 0.14 0.037 0.140 LOGNORMAL 0.18
NICKEL 9/9 10 23.7 13.6 13.6 LOGNORMAL 29.6
POTASSIUM 9/9 718 1290 974 974 LOGNORMAL 1,890
SELENIUM 8/9 0.37 0.88 0.47 0.51 NORMAL 1.07
SILVER 8/9 0.05 0.1 0.053 0.056 LOGNORMAL 0.14
SODIUM 6/9 10 205 64.0 79.1 LOGNORMAL 1,070
STRONTIUM 9/9 10 20.3 13.8 13.8 LOGNORMAL 30.9
THALLIUM 9/9 0.14 0.25 0.20 0.20 LOGNORMAL 0.33
TIN 0/9 NA NA 0.35 (2) NA NA NA
THORIUM 9/9 7.1 11.7 9.02 9.02 NORMAL 14.9THORIUM 9/9 7.1 11.7 9.02 9.02 NORMAL 14.9
VANADIUM 9/9 20.9 48.5 33.2 33.2 LOGNORMAL 69.1
ZINC 9/9 24.3 58.2 37.1 37.1 LOGNORMAL 83.3

NA - Not available
mg/kg - milligrams per kiligram

1- Taken from Table 4-9 of the Final Basewide Background Soil Investigation Report, NSWC Crane, Crane, Indiana, January, 2001.
2 - This value is the average of all detected and non-detected values.  Non-detected values were represented by using one half the detection
      limit.  This value was used for statistical analysis when no detections were encountered.



TABLE 3-4

DESCRIPTIVE STATISTICS FOR
SOIL GROUP 9 - PENNSYLVANIAN SUBSURFACE SAND

SWMU 13 - MINE FILL B(1)

NSWC CRANE
CRANE, INDIANA

Metal Frequency of Minimum Maximum Average of Average of Distribution 95% Upper
(mg/kg) Detection Detection Detection All Results Positive Detections of Data Tolerance Limit

ALUMINUM 1/1 5,430 5,430 5,430 5,430 NA NA
ANTIMONY 0/1 NA NA 0.38 (2) NA NA NA
ARSENIC 1/1 2.9 2.9 2.90 2.90 NA NA
BARIUM 1/1 24.8 24.8 24.8 24.8 NA NA
BERYLLIUM 0/1 NA NA 0.14 (2) NA NA NA
CADMIUM 1/1 0.14 0.14 0.14 0.14 NA NA
CALCIUM 1/1 53.6 53.6 54 54 NA NA
CHROMIUM 1/1 7.7 7.7 7.7 7.7 NA NA
COBALT 1/1 8.8 8.8 8.80 8.80 NA NA
COPPER 1/1 5.6 5.6 5.6 5.6 NA NA
IRON 1/1 11,300 11,300 11,300 11,300 NA NA
LEAD 1/1 11.7 11.7 11.7 11.7 NA NA
LITHIUM 1/1 8.6 8.6 8.6 8.6 NA NA
MAGNESIUM 1/1 654 654 654 654 NA NA
MANGANESE 1/1 327 327 327 327 NA NA
MERCURY 0/1 NA NA 0.02 (2) NA NA NA
NICKEL 1/1 4.6 4.6 4.6 4.6 NA NA
POTASSIUM 1/1 353 353 353 353 NA NA
SELENIUM 1/1 0.28 0.28 0.28 0.28 NA NA
SILVER 1/1 0.05 0.05 0.050 0.050 NA NA
SODIUM 0/1 NA NA 1.15 (2) NA NA NA
STRONTIUM 1/1 5.4 5.4 5.4 5.4 NA NA
THALLIUM 1/1 0.09 0.09 0.09 0.09 NA NA
TIN 0/1 NA NA 0.22 NA NA NA
THORIUM 1/1 4.9 4.9 4.90 4.90 NA NA
VANADIUM 1/1 14 1 14 1 14 1 14 1 NA NAVANADIUM 1/1 14.1 14.1 14.1 14.1 NA NA
ZINC 1/1 11.4 11.4 11.4 11.4 NA NA

NA - Not available
mg/kg - milligrams per kilogram

1- Taken from Table 4-10 of the Final Basewide Background Soil Investigation Report, NSWC Crane, Crane, Indiana, January, 2001.
2 - This value is the average of all detected and non-detected values.  Non-detected values were represented by using one half the detection
      limit.  This value was used for statistical analysis when no detections were encountered.



TABLE 3-5

DESCRIPTIVE STATISTICS FOR
SURFACE SOIL SAMPLES ROUNDS 1 THROUGH 3 ES/DI AND PCB DELINEATION

SWMU 13 - MINE FIILL B
NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 2

Parameter
Frequency 

of Detection
Range of Non-

Detects
Mean 

Concentration
Average of 

Positive Detects

Sample of 
Maximum 

Concentration
Dioxins (ng/kg)
1,2,3,4,6,7,8,9-OCDD 12/12 813 J 4140 2294.25 2294.25 13SS060002
1,2,3,4,6,7,8,9-OCDF 4/12 0.55 J 9.5 J 0.2 - 2 4.09 1.63 13SS140001
1,2,3,4,6,7,8-HPCDD 12/12 6.2 45.4  - 19.36 19.36 13SS060002
1,2,3,4,6,7,8-HPCDF 4/12 0.57 J 3.1 J 0.09 - 4 2.02 0.93 13SS100002
1,2,3,4,7,8,9-HPCDF 1/12 1.3 J 1.3 J 0.1 - 0.7 1.30 0.26 13SS140001
1,2,3,4,7,8-HXCDD 3/12 0.42 J 0.63 J 0.1 - 0.7 0.55 0.24 13SS130002
1,2,3,4,7,8-HXCDF 2/12 1.8 J 6.4 0.07 - 1.2 4.10 0.87 13SS140001
1,2,3,6,7,8-HXCDD 2/12 0.69 J 0.84 J 0.1 - 1 0.77 0.27 13SS140001
1,2,3,6,7,8-HXCDF 1/12 1.6 J 1.6 J 0.07 - 0.41 1.60 0.23 13SS140001
1,2,3,7,8,9-HXCDD 5/12 0.72 J 1.6 J 0.1 - 2 1.22 0.67 13SS130002
1,2,3,7,8,9-HXCDF 2/12 0.31 J 0.33 J 0.09 - 0.5 0.32 0.15 13SS140001
1,2,3,7,8-PECDD 1/12 0.71 J 0.71 J 0.1 - 0.8 0.71 0.22 13SS130002
1,2,3,7,8-PECDF 2/12 0.36 J 2.5 J 0.09 - 0.4 1.43 0.33 13SS140001
2,3,4,6,7,8-HXCDF 4/12 0.21 J 1.8 J 0.07 - 0.4 0.78 0.32 13SS140001
2,3,4,7,8-PECDF 7/12 0.47 J 21.8 0.1 - 0.53 5.88 3.48 13SS140001
2,3,7,8-TCDD 1/12 0.52 J 0.52 J 0.1 - 1.2 0.52 0.21 13SS090002
2,3,7,8-TCDF 10/12 0.35 J 21 0.1 - 0.3 3.75 3.15 13SS140001
TEQ BIRD 12/12 0.08942 44.51305  - 7.11 7.11 13SS140001
TEQ BIRD HALFND 12/12 0.43942 44.68305  - 7.59 7.59 13SS140001
TEQ MAMMAL 12/12 0.16232 14.88895  - 2.76 2.76 13SS140001
TEQ MAMMAL HALFND 12/12 0.44682 15.05895  - 3.21 3.21 13SS140001
TOTAL HPCDD 12/12 11.8 112  - 42.71 42.71 13SS060002
TOTAL HPCDF 7/12 0.38 J 10.1 J 0.1 - 1.9 3.79 2.32 13SS140001

Minimum 
Concentration

Maximum 
Concentration

TOTAL HPCDF 7/12 0.38 J 10.1 J 0.1 - 1.9 3.79 2.32 13SS140001
TOTAL HXCDD 11/12 0.77 J 15.7 J 1.1 - 1.1 5.52 5.10 13SS050002
TOTAL HXCDF 8/12 0.33 19.4 J 0.07 - 0.2 5.59 3.75 13SS140001
TOTAL PECDD 1/12 0.71 0.71 0.1 - 2.8 0.71 0.39 13SS130002
TOTAL PECDF 9/12 0.83 135 J 0.1 - 0.3 34.54 25.93 13SS140001
TOTAL TCDD 2/12 0.52 2.1 J 0.1 - 2.2 1.31 0.50 13SS060002
TOTAL TCDF 11/12 1.8 540 J 0.1 - 0.1 131.88 120.90 13SS140001
Volatile Organics (ug/kg) /  - 
TRANS-1,2-DICHLOROETHENE 1/2 2 J 2 J 1.4 - 1.4 2.00 1.35 13SS060002
TRICHLOROFLUOROMETHANE 2/2 2 J 3 J  - 2.50 2.50 13SS150002



TABLE 3-5

DESCRIPTIVE STATISTICS FOR
SURFACE SOIL SAMPLES ROUNDS 1 THROUGH 3 ES/DI AND PCB DELINEATION

SWMU 13 - MINE FIILL B
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 2

Parameter
Frequency 

of Detection
Range of Non-

Detects
Mean 

Concentration
Average of 

Positive Detects

Sample of 
Maximum 

Concentration
Minimum 

Concentration
Maximum 

Concentration
Semivolatile Organics (ug/kg) /  - 
ACENAPHTHENE 1/12 52 J 52 J 3.8 - 4.9 52.00 6.22 13SS090002
ANTHRACENE 2/12 5 J 210 J 3.8 - 4.9 107.50 19.63 13SS090002
BENZO(A)ANTHRACENE 7/12 4 J 1100 J 3.8 - 4.9 168.00 98.86 13SS090002
BENZO(A)PYRENE 6/12 6 J 1000 J 3.8 - 4.9 182.00 92.03 13SS090002
BENZO(B)FLUORANTHENE 7/12 7 J 1100 J 3.8 - 4 177.00 104.07 13SS090002
BENZO(G,H,I)PERYLENE 6/12 6 J 750 J 3.8 - 4.9 136.67 69.36 13SS090002
BENZO(K)FLUORANTHENE 7/12 5 J 640 J 3.8 - 4 101.71 60.15 13SS090002
BIS(2-ETHYLHEXYL)PHTHALATE 7/12 91 J 140 J 78 - 190 123.00 93.75 13SS090002
BIS(2-ETHYLHEXYL)PHTHALATE 7/12 91 J 140 J 78 - 190 123.00 93.75 13SS060002
CHRYSENE 7/12 7 J 1100 J 3.8 - 4 174.14 102.40 13SS090002
DIBENZO(A,H)ANTHRACENE 1/12 200 J 200 J 3.8 - 4.9 200.00 18.55 13SS090002
FLUORANTHENE 9/12 6 J 1800 J 3.8 - 4 217.44 163.58 13SS090002
FLUORENE 1/12 50 J 50 J 3.8 - 4.9 50.00 6.05 13SS090002
INDENO(1,2,3-CD)PYRENE 6/12 4 J 650 J 3.8 - 4.9 118.33 60.19 13SS090002
NAPHTHALENE 1/12 5 J 5 J 3.8 - 4.9 5.00 2.32 13SS100002
PHENANTHRENE 7/12 4 J 1000 J 3.8 - 4.2 151.14 89.00 13SS090002
PYRENE 9/12 6 J 2400 J 3.8 - 4 284.67 213.99 13SS090002
PCBs (ug/kg) /  - 
AROCLOR-1248 40/51 24 160000 8.8 - 20 16446.95 12900.93 13SS100002
Energetics (mg/kg) /  - 
1,3,5-TRINITROBENZENE 1/25 3 3 0.25 - 0.25 3.00 0.24 13SS480002
1,3-DINITROBENZENE 1/25 0.71 J 0.71 J 0.25 - 0.25 0.71 0.15 13SS480002
2,4,6-TRINITROTOLUENE 6/25 0.34 J 250 0.25 - 0.25 42.46 10.28 13SS4800022,4,6-TRINITROTOLUENE 6/25 0.34 J 250 0.25 - 0.25 42.46 10.28 13SS480002
2,4-DINITROTOLUENE 1/25 0.87 J 0.87 J 0.25 - 0.25 0.87 0.15 13SS480002
2-AMINO-4,6-DINITROTOLUENE 1/25 100 J 100 J 0.25 - 0.25 100.00 4.12 13SS480002
4-AMINO-2,6-DINITROTOLUENE 5/25 0.25 J 130 J 0.25 - 0.25 26.48 5.40 13SS480002
HMX 9/25 0.25 J 350 0.25 - 0.25 48.79 17.64 13SS480002
RDX 6/24 0.33 J 1800 0.25 - 0.25 428.00 107.09 13SS480002
Miscellaneous Parameters /  - 
CATION EXCHANGE CAPACITY (meq/100) 2/2 14 15  - 14.50 14.50 13SS080002
PH 2/2 5.1 7.4  - 6.25 6.25 13SS070002
Field PCB Results (mg/kg)
TOTAL PCBS AS AROCLOR-1254 13/20 0.01 J 13.85 J 0.5 - 0.5 1.70 1.19 13SS960002



TABLE 3-6

SUMMARY OF CHEMICALS DETECTED IN SURFACE SOIL SAMPLES ROUNDS 1 THROUGH 4 AND PCB DELINEATION
SWMU 13 - MINE FILL B

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 18

SAMPLING ROUND 01 01 01 01 01 01 01 01 01 01 01
LOCATION 13SB001 13SB002 13SB003 13SB004 13SB005 13SB006 13SB007 13SB008 13SB009/015 13SB009/015 13SB010
NSAMPLE 13SS010002 13SS020002 13SS030002 13SS040002 13SS050002 13SS060002 13SS070002 13SS080002 13SS090002 13SS150002 13SS100002
SAMPLE NUMBER 13SS010002 13SS020002 13SS030002 13SS040002 13SS050002 13SS060002 13SS070002 13SS080002 13SS090002 13SS150002 13SS100002
SOIL CLASSIFICATION 3 3 3 3 3 3 3 3 3 3 3
SUBMATRIX SS SS SS SS SS SS SS SS SS SS SS
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2
SAMPLE DATE 3/25/2003 3/25/2003 3/25/2003 3/25/2003 3/25/2003 3/25/2003 3/26/2003 3/30/2003 3/26/2003 4/10/2003 3/26/2003
VALIDATED Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab
Dioxins (ng/kg)
1,2,3,4,6,7,8,9-OCDD 2240 1910 2810 3310 2910 4140 1570  J 2270  J
1,2,3,4,6,7,8,9-OCDF 0.2  U 0.2  U 0.5  U 2  U 1.6  U 4.6  J 1.7  J 1.3  U
1,2,3,4,6,7,8-HPCDD 9.8 7.9 18 28.4 34.3 45.4 13.6 18.8
1,2,3,4,6,7,8-HPCDF 0.1  U 0.09  U 0.2  U 0.87  U 0.68  U 2.1  J 2.3  J 3.1  J
1,2,3,4,7,8,9-HPCDF 0.1  U 0.1  U 0.3  U 0.7  U 0.7  U 0.7  U 0.3  U 0.3  U
1,2,3,4,7,8-HXCDD 0.2  U 0.1  U 0.3  U 0.6  U 0.7  U 0.6  J 0.2  U 0.2  U
1,2,3,4,7,8-HXCDF 0.1  U 0.07  U 0.2  U 1  U 1.2  U 1.8  J 0.46  U 0.41  U
1,2,3,6,7,8-HXCDD 0.1  U 0.1  U 0.3  U 0.54  U 0.86  U 1  U 0.2  U 0.2  U
1,2,3,6,7,8-HXCDF 0.09  U 0.07  U 0.2  U 0.3  U 0.4  U 0.39  U 0.3  U 0.1  U
1,2,3,7,8,9-HXCDD 0.2  U 0.1  U 0.3  U 0.6  U 2  U 1.5  J 0.72  J 0.79  J
1,2,3,7,8,9-HXCDF 0.1  U 0.09  U 0.2  U 0.4  U 0.5  U 0.4  U 0.2  U 0.2  U
1,2,3,7,8-PECDD 0.2  U 0.1  U 0.5  U 0.5  U 0.8  U 0.6  U 0.34  U 0.3  U
1,2,3,7,8-PECDF 0.1  U 0.09  U 0.3  U 0.35  U 0.4  U 0.3  U 0.2  U 0.2  U
2,3,4,6,7,8-HXCDF 0.1  U 0.07  U 0.2  U 0.3  U 0.4  U 0.7  J 0.21  U 0.21  J
2,3,4,7,8-PECDF 0.1  U 0.1  U 0.4  U 5  J 3.7  J 8 0.53  U 1.2  J
2,3,7,8-TCDD 0.2  U 0.1  U 0.4  U 0.4  U 0.6  U 1.2  U 0.52  J 0.4  U
2,3,7,8-TCDF 0.64  J 0.46  J 0.3  U 2 5 5.8 0.35  J 0.56  J
TEQ BIRD 0.8738 0.6589 0.299 7.3594 9.0253 14.71086 1.13577 2.1368
TEQ BIRD HALFND 1.16481 0.83736 1.180525 7.98255 9.99908 15.67386 1.64677 2.539865
TEQ MAMMAL 0.386 0.316 0.461 3.315 2.984 5.92946 0.94317 1.202
TEQ MAMMAL HALFND 0 65901 0 47421 1 121025 3 9687 4 00398 6 92996 1 33067 1 614065TEQ MAMMAL HALFND 0.65901 0.47421 1.121025 3.9687 4.00398 6.92996 1.33067 1.614065
TOTAL HPCDD 19.8 16.3 36.9 66 78.5 112 28 36.2
TOTAL HPCDF 0.1  U 0.1  U 0.3  U 1.9  U 1.7  J 4.8  J 3.7 5.3
TOTAL HXCDD 1.3  J 1.2  J 1.1  U 5.2  J 15.7  J 15.1  J 3.1 3.8
TOTAL HXCDF 0.1  U 0.07  U 0.2  U 3.9  J 2.5  J 9.8  J 3.1  J 4.1  J
TOTAL PECDD 0.2  U 0.1  U 0.5  U 0.5  U 0.8  U 2.8  U 0.34  U 0.3  U
TOTAL PECDF 0.1  U 0.94  J 0.3  U 48  J 23.1  J 79  J 7.6  J 11.8  J
TOTAL TCDD 0.2  U 0.1  U 0.4  U 1.8  U 0.6  U 2.1  J 0.52 0.71  U
TOTAL TCDF 7  J 15.7  J 1.8 238  J 177  J 328  J 39.9  J 59.4  J
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SUMMARY OF CHEMICALS DETECTED IN SURFACE SOIL SAMPLES ROUNDS 1 THROUGH 4 AND PCB DELINEATION
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SAMPLING ROUND 01 01 01 01 01 01 01 01 01 01 01
LOCATION 13SB001 13SB002 13SB003 13SB004 13SB005 13SB006 13SB007 13SB008 13SB009/015 13SB009/015 13SB010
NSAMPLE 13SS010002 13SS020002 13SS030002 13SS040002 13SS050002 13SS060002 13SS070002 13SS080002 13SS090002 13SS150002 13SS100002
SAMPLE NUMBER 13SS010002 13SS020002 13SS030002 13SS040002 13SS050002 13SS060002 13SS070002 13SS080002 13SS090002 13SS150002 13SS100002
SOIL CLASSIFICATION 3 3 3 3 3 3 3 3 3 3 3
SUBMATRIX SS SS SS SS SS SS SS SS SS SS SS
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2
SAMPLE DATE 3/25/2003 3/25/2003 3/25/2003 3/25/2003 3/25/2003 3/25/2003 3/26/2003 3/30/2003 3/26/2003 4/10/2003 3/26/2003
VALIDATED Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab
Volatile Organics (ug/kg)
TRANS-1,2-DICHLOROETHENE 2  J 1.4  U
TRICHLOROFLUOROMETHANE 2  J 3  J
Semivolatile Organics (ug/kg)
ACENAPHTHENE 3.9  U 4  U 3.8  U 4.2  U 4.9  U 4.3  U 52  J 4.1  U
ANTHRACENE 3.9  U 4  U 3.8  U 4.2  U 4.9  U 5  J 210  J 4.1  U
BENZO(A)ANTHRACENE 3.9  U 4  U 3.8  U 20 4.9  U 32 1100  J 7  J
BENZO(A)PYRENE 3.9  U 4  U 3.8  U 27 4.9  U 42 1000  J 7  J
BENZO(B)FLUORANTHENE 3.9  U 4  U 3.8  U 37 7  J 58 1100  J 14
BENZO(G,H,I)PERYLENE 3.9  U 4  U 3.8  U 18 4.9  U 29 750  J 8  J
BENZO(K)FLUORANTHENE 3.9  U 4  U 3.8  U 18 5  J 26 640  J 8  J
BIS(2-ETHYLHEXYL)PHTHALATE 130  J 91  J 78  U 120  J 99  U 140  J 140  J 110  J
CHRYSENE 3.9  U 4  U 3.8  U 28 7  J 50 1100  J 13
DIBENZO(A,H)ANTHRACENE 3.9  U 4  U 3.8  U 4.2  U 4.9  U 4.3  U 200  J 4.1  U
FLUORANTHENE 6  J 4  U 3.8  U 34 10 75 1800  J 10
FLUORENE 3.9  U 4  U 3.8  U 4.2  U 4.9  U 4.3  U 50  J 4.1  U
INDENO(1,2,3-CD)PYRENE 3.9  U 4  U 3.8  U 16 4.9  U 26 650  J 7  J
NAPHTHALENE 3.9  U 4  U 3.8  U 4.2  U 4.9  U 4.3  U 4.4  U 5  J
PHENANTHRENE 4  J 4  U 3.8  U 15 5  J 23 1000  J 5  J
PYRENE 7  J 4  U 3.8  U 45 10 65 2400  J 10
Energetics (mg/kg)
1 3 5-TRINITROBENZENE1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
HMX
RDX
PCBs (ug/kg)
AROCLOR-1248 220 210 20  U 46000  J 5100 1300 5400  J 160000
TOTAL PCBS AS AROCLOR-1254
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (MEQ/100) 14 15
PH (S.U.) 7.4 5.1
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
VALIDATED
COLLECTION METHOD
Dioxins (ng/kg)
1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8,9-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDD
1,2,3,6,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8,9-HXCDF
1,2,3,7,8-PECDD
1,2,3,7,8-PECDF
2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF
2,3,7,8-TCDD
2,3,7,8-TCDF
TEQ BIRD
TEQ BIRD HALFND
TEQ MAMMAL
TEQ MAMMAL HALFND

01 01 01 01 02 02 02 02 02 02 02
13SB011 13SB012 13SB013 13SB014 13SB016 13SB017 13SB018 13SB019 13SB020 13SB021 13SB022

13SS110002 13SS120002 13SS130002 13SS140001 13SS160002 13SS170002 13SS180002 13SS190002 13SS200002 13SS210002 13SS220002
13SS110002 13SS120002 13SS130002 13SS140001 13SS160002 13SS170002 13SS180002 13SS190002 13SS200002 13SS210002 13SS220002

3 3 3 3 3 3 3 3 3 3 3
SS SS SS SS SS SS SS SS SS SS SS

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
0 - 2 0 - 2 0 - 2 0 - 1 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2

3/26/2003 3/26/2003 3/26/2003 4/10/2003 12/8/2003 12/8/2003 12/8/2003 12/8/2003 12/8/2003 12/8/2003 12/8/2003
Y Y Y Y Y Y Y Y Y Y Y

Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab

828  J 813  J 2390  J 2340
0.55  J 0.2  UJ 0.3  UJ 9.5  J

6.2 8.1 19.1 22.7
0.18  U 0.1  U 0.57  J 4  U
0.1  U 0.1  U 0.2  U 1.3  J
0.1  U 0.1  U 0.63  J 0.42  J

0.33  U 0.08  U 0.51  U 6.4
0.1  U 0.1  U 0.69  J 0.84  J

0.07  U 0.08  U 0.41  U 1.6  J
0.1  U 0.49  U 1.6  J 1.5  J

0.09  U 0.1  U 0.31  J 0.33  J
0.2  U 0.2  U 0.71  J 0.2  U

0.09  U 0.1  U 0.36  J 2.5  J
0.07  U 0.07  U 0.42  J 1.8  J

1  J 0.1  U 0.47  J 21.8
0.1  U 0.2  U 0.2  U 0.1  U

1.2 0.1  U 0.53  J 21
2.289055 0.08942 2.28123 44.51305
2.480955 0.43942 2.42823 44.68305
0.764855 0.16232 1.81673 14.88895
0 961505 0 44682 1 96373 15 05895TEQ MAMMAL HALFND

TOTAL HPCDD
TOTAL HPCDF
TOTAL HXCDD
TOTAL HXCDF
TOTAL PECDD
TOTAL PECDF
TOTAL TCDD
TOTAL TCDF

0.961505 0.44682 1.96373 15.05895
11.8 14.5 36.5 56

0.38  J 0.1  U 0.57 10.1  J
0.77  J 1.1  J 5 8.4  J
0.33 0.08  U 1.6 19.4  J

0.2  U 0.2  U 0.71 2.1  U
4.6  J 0.1  U 0.83 135  J

0.33  U 0.2  U 0.2  U 2.2  U
36.1  J 0.1  U 7.8  J 540  J
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
VALIDATED
COLLECTION METHOD
Volatile Organics (ug/kg)
TRANS-1,2-DICHLOROETHENE
TRICHLOROFLUOROMETHANE
Semivolatile Organics (ug/kg)
ACENAPHTHENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
Energetics (mg/kg)
1 3 5-TRINITROBENZENE

01 01 01 01 02 02 02 02 02 02 02
13SB011 13SB012 13SB013 13SB014 13SB016 13SB017 13SB018 13SB019 13SB020 13SB021 13SB022

13SS110002 13SS120002 13SS130002 13SS140001 13SS160002 13SS170002 13SS180002 13SS190002 13SS200002 13SS210002 13SS220002
13SS110002 13SS120002 13SS130002 13SS140001 13SS160002 13SS170002 13SS180002 13SS190002 13SS200002 13SS210002 13SS220002

3 3 3 3 3 3 3 3 3 3 3
SS SS SS SS SS SS SS SS SS SS SS

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
0 - 2 0 - 2 0 - 2 0 - 1 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2

3/26/2003 3/26/2003 3/26/2003 4/10/2003 12/8/2003 12/8/2003 12/8/2003 12/8/2003 12/8/2003 12/8/2003 12/8/2003
Y Y Y Y Y Y Y Y Y Y Y

Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab

3.9  U 4  U 4  U 4.2  U
3.9  U 4  U 4  U 4.2  U
5  J 4  J 4  U 8  J
6  J 4  U 4  U 10
9 4  U 4  U 14  J

6  J 4  U 4  U 9
5  J 4  U 4  U 10

80  U 130  J 81  U 190  BU
10 4  U 4  U 11

3.9  U 4  U 4  U 4.2  U
6  J 7  J 4  U 9

3.9  U 4  U 4  U 4.2  U
4  J 4  U 4  U 7  J

3.9  U 4  U 4  U 4.2  U
3.9  U 6  J 4  U 4.2  U
6  J 7  J 4  U 12

1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
HMX
RDX
PCBs (ug/kg)
AROCLOR-1248
TOTAL PCBS AS AROCLOR-1254
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (MEQ/100)
PH (S.U.)

67000  J 330  J 39000  J 150000 50  J 17  U 17  U 6400  J 36000  J 8800  J 2600
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
VALIDATED
COLLECTION METHOD
Dioxins (ng/kg)
1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8,9-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDD
1,2,3,6,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8,9-HXCDF
1,2,3,7,8-PECDD
1,2,3,7,8-PECDF
2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF
2,3,7,8-TCDD
2,3,7,8-TCDF
TEQ BIRD
TEQ BIRD HALFND
TEQ MAMMAL
TEQ MAMMAL HALFND

02 02 02 03 03 03 03 03 03 03 03
13SB023 13SB024 13SB025 13SB026 13SB027 13SB029 13SB030 13SB032 13SB033 13SB034 13SB035

13SS230002 13SS240002 13SS250002 13SS260002 13SS270002 13SS290002 13SS300002 13SS320002 13SS330002 13SS340002 13SS350002
13SS230002 13SS240002 13SS250002 13SS260002 13SS270002 13SS290002 13SS300002 13SS320002 13SS330002 13SS340002 13SS350002

3 3 3 3 3 3 3 3 3 3 3
SS SS SS SS SS SS SS SS SS SS SS

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2

12/8/2003 12/8/2003 12/8/2003 8/10/2004 8/10/2004 8/10/2004 8/11/2004 8/10/2004 8/10/2004 8/10/2004 8/10/2004
Y Y Y Y Y Y Y Y Y Y Y

Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab

TEQ MAMMAL HALFND
TOTAL HPCDD
TOTAL HPCDF
TOTAL HXCDD
TOTAL HXCDF
TOTAL PECDD
TOTAL PECDF
TOTAL TCDD
TOTAL TCDF
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
VALIDATED
COLLECTION METHOD
Volatile Organics (ug/kg)
TRANS-1,2-DICHLOROETHENE
TRICHLOROFLUOROMETHANE
Semivolatile Organics (ug/kg)
ACENAPHTHENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
Energetics (mg/kg)
1 3 5-TRINITROBENZENE

02 02 02 03 03 03 03 03 03 03 03
13SB023 13SB024 13SB025 13SB026 13SB027 13SB029 13SB030 13SB032 13SB033 13SB034 13SB035

13SS230002 13SS240002 13SS250002 13SS260002 13SS270002 13SS290002 13SS300002 13SS320002 13SS330002 13SS340002 13SS350002
13SS230002 13SS240002 13SS250002 13SS260002 13SS270002 13SS290002 13SS300002 13SS320002 13SS330002 13SS340002 13SS350002

3 3 3 3 3 3 3 3 3 3 3
SS SS SS SS SS SS SS SS SS SS SS

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2

12/8/2003 12/8/2003 12/8/2003 8/10/2004 8/10/2004 8/10/2004 8/11/2004 8/10/2004 8/10/2004 8/10/2004 8/10/2004
Y Y Y Y Y Y Y Y Y Y Y

Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab

1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
HMX
RDX
PCBs (ug/kg)
AROCLOR-1248
TOTAL PCBS AS AROCLOR-1254
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (MEQ/100)
PH (S.U.)

630 160  J 17  U 42 2800 5800 9.2  U 140 9.2  U 8.8  U 110
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
VALIDATED
COLLECTION METHOD
Dioxins (ng/kg)
1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8,9-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDD
1,2,3,6,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8,9-HXCDF
1,2,3,7,8-PECDD
1,2,3,7,8-PECDF
2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF
2,3,7,8-TCDD
2,3,7,8-TCDF
TEQ BIRD
TEQ BIRD HALFND
TEQ MAMMAL
TEQ MAMMAL HALFND

03 03 03 03 03 ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI
13SB036 13SB037 13SB038 13SB039 13SB040 13SB048 13SB049 13SB050 13SB051 13SB052 13SB053

13SS360002 13SS370002 13SS380002 13SS390002 13SS400002 13SS480002 13SS490002 13SS500002 13SS510002 13SS520002 13SS530002
13SS360002 13SS370002 13SS380002 13SS390002 13SS400002 13SS480002 13SS490002 13SS500002 13SS510002 13SS520002 13SS530002

3 3 3 3 3
SS SS SS SS SS SS SS SS SS SS SS

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2

8/10/2004 8/10/2004 8/10/2004 8/10/2004 8/10/2004 2/14/2006 2/14/2006 2/14/2006 2/14/2006 2/15/2006 2/15/2006
Y Y Y Y Y Y Y Y Y Y Y

Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab

TEQ MAMMAL HALFND
TOTAL HPCDD
TOTAL HPCDF
TOTAL HXCDD
TOTAL HXCDF
TOTAL PECDD
TOTAL PECDF
TOTAL TCDD
TOTAL TCDF
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
VALIDATED
COLLECTION METHOD
Volatile Organics (ug/kg)
TRANS-1,2-DICHLOROETHENE
TRICHLOROFLUOROMETHANE
Semivolatile Organics (ug/kg)
ACENAPHTHENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
Energetics (mg/kg)
1 3 5-TRINITROBENZENE

03 03 03 03 03 ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI
13SB036 13SB037 13SB038 13SB039 13SB040 13SB048 13SB049 13SB050 13SB051 13SB052 13SB053

13SS360002 13SS370002 13SS380002 13SS390002 13SS400002 13SS480002 13SS490002 13SS500002 13SS510002 13SS520002 13SS530002
13SS360002 13SS370002 13SS380002 13SS390002 13SS400002 13SS480002 13SS490002 13SS500002 13SS510002 13SS520002 13SS530002

3 3 3 3 3
SS SS SS SS SS SS SS SS SS SS SS

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2

8/10/2004 8/10/2004 8/10/2004 8/10/2004 8/10/2004 2/14/2006 2/14/2006 2/14/2006 2/14/2006 2/15/2006 2/15/2006
Y Y Y Y Y Y Y Y Y Y Y

Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab

3 0 25 U 0 25 U 0 25 U 0 25 U 0 25 U1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
HMX
RDX
PCBs (ug/kg)
AROCLOR-1248
TOTAL PCBS AS AROCLOR-1254
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (MEQ/100)
PH (S.U.)

3 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.71  J 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U

250 0.25  U 0.25  U 0.79 0.25  U 0.25  U
0.87  J 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
100  J 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
130  J 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
350 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
1800 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U

10  U 51000 520 1500 9.9  U
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
VALIDATED
COLLECTION METHOD
Dioxins (ng/kg)
1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8,9-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDD
1,2,3,6,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8,9-HXCDF
1,2,3,7,8-PECDD
1,2,3,7,8-PECDF
2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF
2,3,7,8-TCDD
2,3,7,8-TCDF
TEQ BIRD
TEQ BIRD HALFND
TEQ MAMMAL
TEQ MAMMAL HALFND

ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI
13SB054 13SB055 13SB056 13SB057 13SB058 13SB059 13SB060 13SB061 13SB062 13SB063 13SB064

13SS540002 13SS550002 13SS560002 13SS570002 13SS580002 13SS590002 13SS600002 13SS610002 13SS620002 13SS630002 13SS640002
13SS540002 13SS550002 13SS560002 13SS570002 13SS580002 13SS590002 13SS600002 13SS610002 13SS620002 13SS630002 13SS640002

SS SS SS SS SS SS SS SS SS SS SS
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2
2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/14/2006 2/14/2006 2/15/2006

Y Y Y Y Y Y Y Y Y Y Y
Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab

TEQ MAMMAL HALFND
TOTAL HPCDD
TOTAL HPCDF
TOTAL HXCDD
TOTAL HXCDF
TOTAL PECDD
TOTAL PECDF
TOTAL TCDD
TOTAL TCDF
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
VALIDATED
COLLECTION METHOD
Volatile Organics (ug/kg)
TRANS-1,2-DICHLOROETHENE
TRICHLOROFLUOROMETHANE
Semivolatile Organics (ug/kg)
ACENAPHTHENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
Energetics (mg/kg)
1 3 5-TRINITROBENZENE

ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI
13SB054 13SB055 13SB056 13SB057 13SB058 13SB059 13SB060 13SB061 13SB062 13SB063 13SB064

13SS540002 13SS550002 13SS560002 13SS570002 13SS580002 13SS590002 13SS600002 13SS610002 13SS620002 13SS630002 13SS640002
13SS540002 13SS550002 13SS560002 13SS570002 13SS580002 13SS590002 13SS600002 13SS610002 13SS620002 13SS630002 13SS640002

SS SS SS SS SS SS SS SS SS SS SS
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2
2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/14/2006 2/14/2006 2/15/2006

Y Y Y Y Y Y Y Y Y Y Y
Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab

0 25 U 0 25 U 0 25 U 0 25 U 0 25 U 0 25 U 0 25 U 0 25 U 0 25 U 0 25 U 0 25 U1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
HMX
RDX
PCBs (ug/kg)
AROCLOR-1248
TOTAL PCBS AS AROCLOR-1254
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (MEQ/100)
PH (S.U.)

0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U

2.7 0.34  J 0.25  U 0.44  J 0.25  U 0.25  U 0.47  J 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U

1.3 0.34  J 0.25  U 0.25  J 0.25  U 0.25  U 0.51 0.25  U 0.25  U 0.25  U 0.25  U
16 0.26  J 0.25  U 0.25  J 0.9 0.25  U 70 0.25  U 0.25  U 0.47  J 0.25  U
4.9 0.25  U 0.25  U 0.25  U 0.25  U 0.33  J 760 0.25  U 0.25  U 0.25  U 0.25  U
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
VALIDATED
COLLECTION METHOD
Dioxins (ng/kg)
1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8,9-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDD
1,2,3,6,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8,9-HXCDF
1,2,3,7,8-PECDD
1,2,3,7,8-PECDF
2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF
2,3,7,8-TCDD
2,3,7,8-TCDF
TEQ BIRD
TEQ BIRD HALFND
TEQ MAMMAL
TEQ MAMMAL HALFND

ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI PCB PCB PCB
13SB065 13SB066 13SB067 13SB068 13SB069 13SB070 13SB071 13SB072 13SB073 13SB074 13SB075

13SS650002 13SS660002 13SS670002 13SS680002 13SS690002 13SS700002 13SS710002 13SS720002 13SS730002 13SS740002 13SS750001
13SS650002 13SS660002 13SS670002 13SS680002 13SS690002 13SS700002 13SS710002 13SS720002 13SS730002 13SS740002 13SS750001

SS SS SS SS SS SS SS SS SS SS SS
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 1
2/15/2006 2/15/2006 2/15/2006 2/14/2006 2/14/2006 2/14/2006 2/14/2006 2/21/2006 6/6/2006 6/6/2006 6/6/2006

Y Y Y Y Y Y Y Y Y Y Y
Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab

TEQ MAMMAL HALFND
TOTAL HPCDD
TOTAL HPCDF
TOTAL HXCDD
TOTAL HXCDF
TOTAL PECDD
TOTAL PECDF
TOTAL TCDD
TOTAL TCDF
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
VALIDATED
COLLECTION METHOD
Volatile Organics (ug/kg)
TRANS-1,2-DICHLOROETHENE
TRICHLOROFLUOROMETHANE
Semivolatile Organics (ug/kg)
ACENAPHTHENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
Energetics (mg/kg)
1 3 5-TRINITROBENZENE

ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI PCB PCB PCB
13SB065 13SB066 13SB067 13SB068 13SB069 13SB070 13SB071 13SB072 13SB073 13SB074 13SB075

13SS650002 13SS660002 13SS670002 13SS680002 13SS690002 13SS700002 13SS710002 13SS720002 13SS730002 13SS740002 13SS750001
13SS650002 13SS660002 13SS670002 13SS680002 13SS690002 13SS700002 13SS710002 13SS720002 13SS730002 13SS740002 13SS750001

SS SS SS SS SS SS SS SS SS SS SS
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 1
2/15/2006 2/15/2006 2/15/2006 2/14/2006 2/14/2006 2/14/2006 2/14/2006 2/21/2006 6/6/2006 6/6/2006 6/6/2006

Y Y Y Y Y Y Y Y Y Y Y
Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab

0 25 U 0 25 U 0 25 U 0 25 U 0 25 U 0 25 U 0 25 U 0 25 U1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
HMX
RDX
PCBs (ug/kg)
AROCLOR-1248
TOTAL PCBS AS AROCLOR-1254
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (MEQ/100)
PH (S.U.)

0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.55 0.68 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 1.9 0.95  R 0.88  J 0.25  U

2000  J 870 25000
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
VALIDATED
COLLECTION METHOD
Dioxins (ng/kg)
1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8,9-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDD
1,2,3,6,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8,9-HXCDF
1,2,3,7,8-PECDD
1,2,3,7,8-PECDF
2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF
2,3,7,8-TCDD
2,3,7,8-TCDF
TEQ BIRD
TEQ BIRD HALFND
TEQ MAMMAL
TEQ MAMMAL HALFND

PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB
13SB076 13SB077 13SB078 13SB079 13SB080 13SB081 13SB082 13SB083 13SB084 13SB087 13SB088

13SS760001 13SS770002 13SS780002 13SS790002 13SS800002 13SS810002 13SS820002 13SS830002 13SS840002 13SS870002 13SS880001
13SS760001 13SS770002 13SS780002 13SS790002 13SS800002 13SS810002 13SS820002 13SS830002 13SS840002 13SB870002 13SB880001

SS SS SS SS SS SS SS SS SS SS SS
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

0 - 1 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 1
6/5/2006 6/6/2006 6/6/2006 6/6/2006 6/6/2006 6/6/2006 6/6/2006 6/6/2006 6/6/2006 8/25/2006 8/24/2006

Y Y Y Y Y Y Y Y Y Y Y
Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab

TEQ MAMMAL HALFND
TOTAL HPCDD
TOTAL HPCDF
TOTAL HXCDD
TOTAL HXCDF
TOTAL PECDD
TOTAL PECDF
TOTAL TCDD
TOTAL TCDF
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
VALIDATED
COLLECTION METHOD
Volatile Organics (ug/kg)
TRANS-1,2-DICHLOROETHENE
TRICHLOROFLUOROMETHANE
Semivolatile Organics (ug/kg)
ACENAPHTHENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
Energetics (mg/kg)
1 3 5-TRINITROBENZENE

PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB
13SB076 13SB077 13SB078 13SB079 13SB080 13SB081 13SB082 13SB083 13SB084 13SB087 13SB088

13SS760001 13SS770002 13SS780002 13SS790002 13SS800002 13SS810002 13SS820002 13SS830002 13SS840002 13SS870002 13SS880001
13SS760001 13SS770002 13SS780002 13SS790002 13SS800002 13SS810002 13SS820002 13SS830002 13SS840002 13SB870002 13SB880001

SS SS SS SS SS SS SS SS SS SS SS
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

0 - 1 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 1
6/5/2006 6/6/2006 6/6/2006 6/6/2006 6/6/2006 6/6/2006 6/6/2006 6/6/2006 6/6/2006 8/25/2006 8/24/2006

Y Y Y Y Y Y Y Y Y Y Y
Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab

1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
HMX
RDX
PCBs (ug/kg)
AROCLOR-1248
TOTAL PCBS AS AROCLOR-1254
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (MEQ/100)
PH (S.U.)

20000  J 940 2500 1200  J 10.6  U 41  J 10.4  U 31 280
0.5  U 0.5  U
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
VALIDATED
COLLECTION METHOD
Dioxins (ng/kg)
1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8,9-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDD
1,2,3,6,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8,9-HXCDF
1,2,3,7,8-PECDD
1,2,3,7,8-PECDF
2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF
2,3,7,8-TCDD
2,3,7,8-TCDF
TEQ BIRD
TEQ BIRD HALFND
TEQ MAMMAL
TEQ MAMMAL HALFND

PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB
13SB089 13SB090 13SB091 13SB093 13SB094 13SB095 13SB095 13SB096 13SB097 13SB098 13SB099

13SS890001 13SS900002 13SS910001 13SS930002 13SS940002 13SS950001 13SS950102 13SS960002 13SS970002 13SS980002 13SS990002
13SB890002 13SB900002 13SB910001 13SB930002 13SB940002 13SB950001 13SB950102 13SB960002 13SB970002 13SB980002 13SB990002

SS SS SS SS SS SS SS SS SS SS SS
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

0 - 2 0 - 2 0 - 1 0 - 2 0 - 2 0 - 1 1 - 2 0 - 2 0 - 2 0 - 2 0 - 2
8/24/2006 8/24/2006 8/24/2006 8/24/2006 8/24/2006 8/24/2006 8/24/2006 8/23/2006 8/23/2006 8/23/2006 8/23/2006

Y Y Y Y Y Y Y Y Y Y Y
Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab

TEQ MAMMAL HALFND
TOTAL HPCDD
TOTAL HPCDF
TOTAL HXCDD
TOTAL HXCDF
TOTAL PECDD
TOTAL PECDF
TOTAL TCDD
TOTAL TCDF
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
VALIDATED
COLLECTION METHOD
Volatile Organics (ug/kg)
TRANS-1,2-DICHLOROETHENE
TRICHLOROFLUOROMETHANE
Semivolatile Organics (ug/kg)
ACENAPHTHENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
Energetics (mg/kg)
1 3 5-TRINITROBENZENE

PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB
13SB089 13SB090 13SB091 13SB093 13SB094 13SB095 13SB095 13SB096 13SB097 13SB098 13SB099

13SS890001 13SS900002 13SS910001 13SS930002 13SS940002 13SS950001 13SS950102 13SS960002 13SS970002 13SS980002 13SS990002
13SB890002 13SB900002 13SB910001 13SB930002 13SB940002 13SB950001 13SB950102 13SB960002 13SB970002 13SB980002 13SB990002

SS SS SS SS SS SS SS SS SS SS SS
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

0 - 2 0 - 2 0 - 1 0 - 2 0 - 2 0 - 1 1 - 2 0 - 2 0 - 2 0 - 2 0 - 2
8/24/2006 8/24/2006 8/24/2006 8/24/2006 8/24/2006 8/24/2006 8/24/2006 8/23/2006 8/23/2006 8/23/2006 8/23/2006

Y Y Y Y Y Y Y Y Y Y Y
Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab

1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
HMX
RDX
PCBs (ug/kg)
AROCLOR-1248
TOTAL PCBS AS AROCLOR-1254
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (MEQ/100)
PH (S.U.)

24 900  J 14000  J 64000  J
0.08  J 0.5  U 0.35  J 0.11  J 0.08  J 4.81 10.4  J 13.85  J 0.03  J 0.05  J 0.5  U
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
VALIDATED
COLLECTION METHOD
Dioxins (ng/kg)
1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8,9-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDD
1,2,3,6,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8,9-HXCDF
1,2,3,7,8-PECDD
1,2,3,7,8-PECDF
2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF
2,3,7,8-TCDD
2,3,7,8-TCDF
TEQ BIRD
TEQ BIRD HALFND
TEQ MAMMAL
TEQ MAMMAL HALFND

PCB PCB PCB PCB PCB PCB PCB PCB
13SB100 13SB101 13SB102 13SB103 13SB104 13SB105 13SB106 13SB107

13SS1000002 13SS1010002 13SS1020002 13SS1030002 13SS1040002 13SS1050002 13SS1060002 13SS1070002
13SB1000002 13SB1010002 13SB1020002 13SB1030002 13SB1040002 13SB1050002 13SB1060002 13SB1070002

SS SS SS SS SS SS SS SS
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2
8/23/2006 8/23/2006 8/25/2006 8/25/2006 8/26/2006 8/26/2006 8/27/2006 8/27/2006

Y Y Y Y Y Y Y Y
Grab Grab Grab Grab Grab Grab Grab Grab

TEQ MAMMAL HALFND
TOTAL HPCDD
TOTAL HPCDF
TOTAL HXCDD
TOTAL HXCDF
TOTAL PECDD
TOTAL PECDF
TOTAL TCDD
TOTAL TCDF
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
VALIDATED
COLLECTION METHOD
Volatile Organics (ug/kg)
TRANS-1,2-DICHLOROETHENE
TRICHLOROFLUOROMETHANE
Semivolatile Organics (ug/kg)
ACENAPHTHENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
Energetics (mg/kg)
1 3 5-TRINITROBENZENE

PCB PCB PCB PCB PCB PCB PCB PCB
13SB100 13SB101 13SB102 13SB103 13SB104 13SB105 13SB106 13SB107

13SS1000002 13SS1010002 13SS1020002 13SS1030002 13SS1040002 13SS1050002 13SS1060002 13SS1070002
13SB1000002 13SB1010002 13SB1020002 13SB1030002 13SB1040002 13SB1050002 13SB1060002 13SB1070002

SS SS SS SS SS SS SS SS
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2
8/23/2006 8/23/2006 8/25/2006 8/25/2006 8/26/2006 8/26/2006 8/27/2006 8/27/2006

Y Y Y Y Y Y Y Y
Grab Grab Grab Grab Grab Grab Grab Grab

1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
HMX
RDX
PCBs (ug/kg)
AROCLOR-1248
TOTAL PCBS AS AROCLOR-1254
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (MEQ/100)
PH (S.U.)

1600  J 280  J 12000  J
0.5  U 0.5  U 0.13  J 0.2  J 0.5  U 2.24 0.01  J 0.1  J
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Parameter
Frequency 

of Detection
Range of 

Non-Detects
Mean 

Concentration
Average of 

Positive Detects
Sample of Maximum 

Concentration
Dioxins (ng/kg)
1,2,3,4,6,7,8,9-OCDD 11/11 330 4430  - 2355.73 2355.73 13SB010204
1,2,3,4,6,7,8,9-OCDF 1/11 2.9 J 2.9 J 0.1 - 3.4 0.55 2.90 13SB100204
1,2,3,4,6,7,8-HPCDD 11/11 5 26.2  - 14.40 14.40 13SB010204
1,2,3,4,6,7,8-HPCDF 2/11 0.69 1.1 J 0.08 - 1.3 0.28 0.90 13SB100204
1,2,3,4,7,8-HXCDD 1/11 0.44 J 0.44 J 0.09 - 1.5 0.18 0.44 13SB130204
1,2,3,4,7,8-HXCDF 3/11 0.73 2.7 J 0.07 - 0.2 0.51 1.71 13SB040204
1,2,3,7,8,9-HXCDD 5/11 0.53 J 1.1 J 0.1 - 1.5 0.53 0.79 13SB110204
1,2,3,7,8-PECDD 1/11 0.21 J 0.21 J 0.1 - 1.1 0.15 0.21 13SB120204
1,2,3,7,8-PECDF 2/11 0.3 J 0.31 0.08 - 0.7 0.16 0.31 13SB090204
2,3,4,6,7,8-HXCDF 2/11 0.09 J 0.59 J 0.07 - 0.8 0.14 0.34 13SB100204
2,3,4,7,8-PECDF 3/11 0.31 J 15.4 0.1 - 0.66 2.13 7.50 13SB040204
2,3,7,8-TCDF 2/11 2.9 5.2 0.09 - 0.5 0.82 4.05 13SB100204
TEQ BIRD 11/11 0.038 18.7027  - 3.15 3.15 13SB040204
TEQ BIRD HALFND 11/11 0.49046 19.89637  - 3.61 3.61 13SB040204
TEQ MAMMAL 11/11 0.083 8.462  - 1.59 1.59 13SB040204
TEQ MAMMAL HALFND 11/11 0.410035 9.73867  - 1.96 1.96 13SB040204
TOTAL HPCDD 11/11 8.7 52.1  - 29.10 29.10 13SB050204
TOTAL HPCDF 2/11 1.5 J 2 J 0.1 - 1.4 0.44 1.75 13SB100204
TOTAL HXCDD 9/11 0.65 J 4.2 J 0.2 - 1.4 1.89 2.22 13SB050204
TOTAL HXCDF 4/11 0.43 5.4 J 0.07 - 0.13 1.03 2.73 13SB100204
TOTAL PECDD 1/11 0.21 0.21 0.1 - 1.4 0.20 0.21 13SB120204
TOTAL PECDF 5/11 0.3 71.8 J 0.09 - 0.49 10.98 24.02 13SB040204
TOTAL TCDD 2/11 0.15 3 J 0.1 - 5.2 0.58 1.58 13SB100204
TOTAL TCDF 5/11 1.7 292 J 0.09 - 1.3 49.41 108.42 13SB040204
Volatile Organics (ug/kg)

Minimum 
Concentration

Maximum 
Concentration

Volatile Organics (ug/kg)
2-BUTANONE 1/2 18 18 1 - 1 9.25 18.00 13SB150204
4-METHYL-2-PENTANONE 1/2 3 J 3 J 1 - 1 1.75 3.00 13SB150204
ACETONE 1/2 89 BJ 89 BJ 1 - 1 44.75 89.00 13SB150204
DICHLORODIFLUOROMETHANE 1/2 7 J 7 J 1 - 1 3.75 7.00 13SB150204
TRICHLOROFLUOROMETHANE 2/2 2 J 3 J  - 2.50 2.50 13SB150204
Semivolatile Organics (ug/kg)
3&4-METHYLPHENOL 1/11 560 560 76 - 87 87.27 560.00 13SB090204
BIS(2-ETHYLHEXYL)PHTHALATE 6/11 90 J 130 J 76 - 83 78.73 111.67 13SB050204
CHRYSENE 1/11 4 J 4 J 3.7 - 4.3 2.15 4.00 13SB020204
FLUORANTHENE 1/11 7 J 7 J 3.7 - 4.3 2.43 7.00 13SB020204
PHENANTHRENE 1/11 6 J 6 J 3.7 - 4.3 2.34 6.00 13SB020204
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Parameter
Frequency 

of Detection
Range of 

Non-Detects
Mean 

Concentration
Average of 

Positive Detects
Sample of Maximum 

Concentration
Minimum 

Concentration
Maximum 

Concentration
PHENOL 1/11 110 J 110 J 76 - 87 46.36 110.00 13SB090204
PYRENE 1/11 13 13 3.7 - 4.3 2.97 13.00 13SB020204
PCBs (ug/kg)
AROCLOR-1248 27/58 13 J 210000 9 - 20 6190.66 13291.56 13SB100204
Herbicides (ug/kg)
PENTACHLOROPHENOL 2/11 0.67 J 0.85 J 0.51 - 0.58 0.36 0.76 13SB010204
Energetics (mg/kg)
1,3,5-TRINITROBENZENE 3/42 0.25 J 3.7 0.25 - 0.25 0.22 1.47 13SB490204
2,4,6-TRINITROTOLUENE 5/42 1.2 22 J 0.25 - 0.25 1.30 10.00 13SB720305
2,4-DIAMINO-6-NITROTOLUENE 2/25 0.29 J 0.36 J 0.25 - 0.25 0.14 0.33 13SB490608
2,6-DIAMINO-4-NITROTOLUENE 1/25 0.39 J 0.39 J 0.25 - 0.25 0.14 0.39 13SB480204
2-AMINO-4,6-DINITROTOLUENE 3/42 1.3 J 2.2 J 0.25 - 0.25 0.24 1.80 13SB480204
3,5-DINITROANILINE 1/25 0.27 J 0.27 J 0.25 - 0.25 0.13 0.27 13SB590204
4-AMINO-2,6-DINITROTOLUENE 4/42 0.28 J 5.2 0.25 - 0.25 0.30 2.00 13SB480204
HMX 9/41 0.26 J 2.1 0.25 - 0.25 0.35 1.16 13SB510607
HMX 9/41 0.26 J 2.1 0.25 - 0.25 0.35 1.16 13SB490204
HMX 9/41 0.26 J 2.1 0.25 - 0.25 0.35 1.16 13SB480204
RDX 13/42 0.26 J 4 0.25 - 0.25 0.40 1.01 13SB490204
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (meq/100) 2/2 13 14  - 13.50 13.50 13SB070810
PH 2/2 5.3 5.8  - 5.55 5.55 13SB080608
TOTAL ORGANIC CARBON (mg/kg) 1/2 1100 J 1100 J 1000 - 1000 800.00 1100.00 13SB070810
Field PCB Results (mg/kg)
TOTAL PCBS AS AROCLOR-1254 4/18 0.03 J 10.4 J 0.5 - 0.5 0.78 2.66 13SB950102
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SAMPLING ROUND 01 01 01 01 01 01 01 01 01 01
LOCATION 13SB001 13SB002 13SB003 13SB004 13SB005 13SB006 13SB007 13SB008 13SB009/015 13SB009/015
NSAMPLE 13SB010204 13SB020204 13SB030204 13SB040204 13SB050204 13SB060204 13SB070810 13SB080608 13SB090204 13SB150204
SAMPLE NUMBER 13SB010204 13SB020204 13SB030204 13SB040204 13SB050204 13SB060204 13SB070810 13SB080608 13SB090204 13SB150204
SOIL CLASSIFICATION 8 8 8 8 8 9 8 8 9 8
SUBMATRIX SB SB SB SB SB SB SB SB SB SB
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 2 - 4 2 - 4 2 - 4 2 - 4 2 - 4 2 - 4 8 - 10 6 - 8 2 - 4 2 - 4
SAMPLE DATE 3/25/2003 3/25/2003 3/25/2003 3/25/2003 3/25/2003 3/25/2003 3/26/2003 3/30/2003 3/26/2003 4/11/2003
Dioxins (ng/kg)
1,2,3,4,6,7,8,9-OCDD 4430 1900 3030 1250 3250 330 923  J
1,2,3,4,6,7,8,9-OCDF 0.2  U 0.2  U 0.3  U 3.4  U 0.6  U 0.7  U 0.4  UJ
1,2,3,4,6,7,8-HPCDD 26.2 8.5 11.8 7.7 23.2 5 8.1
1,2,3,4,6,7,8-HPCDF 0.1  U 0.09  U 0.2  U 1.3  U 0.2  U 0.2  U 0.69
1,2,3,4,7,8-HXCDD 0.2  U 0.1  U 0.2  U 1.5  U 0.2  U 0.2  U 0.2  U
1,2,3,4,7,8-HXCDF 0.1  U 0.07  U 0.1  U 2.7  J 0.1  U 0.1  U 0.73
1,2,3,7,8,9-HXCDD 0.67  J 0.69  J 0.2  U 1.5  U 1.2  U 0.3  U 0.5  U
1,2,3,7,8-PECDD 0.2  U 0.1  U 0.3  U 1.1  U 0.2  U 0.2  U 0.2  U
1,2,3,7,8-PECDF 0.2  U 0.09  U 0.2  U 0.7  U 0.2  U 0.1  U 0.31
2,3,4,6,7,8-HXCDF 0.1  U 0.07  U 0.1  U 0.8  U 0.1  U 0.1  U 0.2  U
2,3,4,7,8-PECDF 0.2  U 0.1  U 0.2  U 15.4 0.2  U 0.2  U 0.66  U
2,3,7,8-TCDF 0.2  U 0.1  U 0.2  U 2.9 0.1  U 0.24  U 0.5  U
TEQ BIRD 0.5362 0.2675 0.3148 18.7027 0.3482 0.038 0.21134
TEQ BIRD HALFND 0.97371 0.49046 0.867815 19.89637 0.79623 0.511535 0.99819
TEQ MAMMAL 0.772 0.344 0.421 8.462 0.557 0.083 0.26874
TEQ MAMMAL HALFND 1.07851 0.50171 0.843015 9.73867 0.91903 0.410035 0.67824
TOTAL HPCDD 44.2 16.4 25.1 17.4 52.1 8.7 17
TOTAL HPCDF 0.2  U 0.1  U 0.2  U 1.4  U 0.2  U 0.2  U 1.5  J
TOTAL HXCDD 1.1  J 1.5  J 0.2  U 1.4  U 4.2  J 1.1 2.5  J
TOTAL HXCDF 0.1  U 0.07  U 0.1  U 2.7 0.1  U 0.1  U 2.4  J
TOTAL PECDD 0.2  U 0.1  U 1.4  U 1.1  U 0.2  U 0.2  U 0.2  U
TOTAL PECDF 0.2  U 0.1  U 0.2  U 71.8  J 0.2  U 0.49  U 6.1  J
TOTAL TCDD 0 2 U 0 1 U 0 3 U 5 2 U 0 2 U 0 2 U 0 1 UTOTAL TCDD 0.2  U 0.1  U 0.3  U 5.2  U 0.2  U 0.2  U 0.1  U
TOTAL TCDF 0.2  U 0.1  U 0.94  U 292  J 1.7 1.3  U 24.6  J
Volatile Organics (ug/kg)
2-BUTANONE 1  U 18
4-METHYL-2-PENTANONE 1  U 3  J
ACETONE 1  UJ 89  BJ
DICHLORODIFLUOROMETHANE 1  U 7  J
TRICHLOROFLUOROMETHANE 2  J 3  J
Semivolatile Organics (ug/kg)
3&4-METHYLPHENOL 81  U 78  U 79  U 81  U 80  U 87  U 560
BIS(2-ETHYLHEXYL)PHTHALATE 110  J 110  J 79  U 120  J 130  J 90  J 76  U
CHRYSENE 4  U 4  J 3.9  U 4  U 3.9  U 4.3  U 3.7  U
FLUORANTHENE 4  U 7  J 3.9  U 4  U 3.9  U 4.3  U 3.7  U
PHENANTHRENE 4  U 6  J 3.9  U 4  U 3.9  U 4.3  U 3.7  U
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SAMPLING ROUND 01 01 01 01 01 01 01 01 01 01
LOCATION 13SB001 13SB002 13SB003 13SB004 13SB005 13SB006 13SB007 13SB008 13SB009/015 13SB009/015
NSAMPLE 13SB010204 13SB020204 13SB030204 13SB040204 13SB050204 13SB060204 13SB070810 13SB080608 13SB090204 13SB150204
SAMPLE NUMBER 13SB010204 13SB020204 13SB030204 13SB040204 13SB050204 13SB060204 13SB070810 13SB080608 13SB090204 13SB150204
SOIL CLASSIFICATION 8 8 8 8 8 9 8 8 9 8
SUBMATRIX SB SB SB SB SB SB SB SB SB SB
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 2 - 4 2 - 4 2 - 4 2 - 4 2 - 4 2 - 4 8 - 10 6 - 8 2 - 4 2 - 4
SAMPLE DATE 3/25/2003 3/25/2003 3/25/2003 3/25/2003 3/25/2003 3/25/2003 3/26/2003 3/30/2003 3/26/2003 4/11/2003
PHENOL 81  U 78  U 79  U 81  U 80  U 87  U 110  J
PYRENE 4  U 13 3.9  U 4  U 3.9  U 4.3  U 3.7  U
PCBs (ug/kg)
AROCLOR-1248 20  U 20  U 20  U 35000  J 20  U 370  J 190  J
Herbicides (ug/kg)
PENTACHLOROPHENOL 0.85  J 0.52  U 0.53  U 0.54  U 0.54  U 0.58  U 0.51  U
Energetics (mg/kg)
1,3,5-TRINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DIAMINO-6-NITROTOLUENE
2,6-DIAMINO-4-NITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
3,5-DINITROANILINE
4-AMINO-2,6-DINITROTOLUENE
HMX
RDX
Field PCB Results (mg/kg)
TOTAL PCBS AS AROCLOR-1254
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (meq/100) 14 13
PH 5.3 5.8
TOTAL ORGANIC CARBON (mg/kg) 1100  J 1000  U
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
Dioxins (ng/kg)
1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8-PECDD
1,2,3,7,8-PECDF
2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF
2,3,7,8-TCDF
TEQ BIRD
TEQ BIRD HALFND
TEQ MAMMAL
TEQ MAMMAL HALFND
TOTAL HPCDD
TOTAL HPCDF
TOTAL HXCDD
TOTAL HXCDF
TOTAL PECDD
TOTAL PECDF
TOTAL TCDD

01 01 01 01 02 02 02 02 02 02 02
13SB010 13SB011 13SB012 13SB013 13SB016 13SB017 13SB018 13SB019 13SB021 13SB022 13SB023

13SB100204 13SB110204 13SB120204 13SB130204 13SB160204 13SB170204 13SB180204 13SB190203 13SB210204 13SB220204 13SB230204
13SB100204 13SB110204 13SB120204 13SB130204 13SB160204 13SB170204 13SB180204 13SB190203 13SB210204 13SB220204 13SB230204

8 9 8 8 8 8 8 8 8 9 9
SB SB SB SB SB SB SB SB SB SB SB

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
2 - 4 2 - 4 2 - 4 2 - 4 2 - 4 2 - 4 2 - 4 2 - 3 2 - 4 2 - 4 2 - 4

3/26/2003 3/26/2003 3/26/2003 3/26/2003 12/8/2003 12/8/2003 12/8/2003 12/8/2003 12/8/2003 12/8/2003 12/8/2003

1410  J 3460  J 2720  J 3210  J
2.9  J 0.1  UJ 0.2  UJ 0.3  UJ
10.6 25 15.3 17
1.1  J 0.08  U 0.1  U 0.2  U
0.2  U 0.09  U 0.1  U 0.44  J
1.7  J 0.2  U 0.13  U 0.1  U
0.53  J 1.1  J 0.1  U 0.96
0.3  U 0.1  U 0.21  J 0.1  U
0.66  U 0.08  U 0.3  J 0.08  U
0.59  J 0.09  J 0.07  U 0.1  U

6.8 0.31  J 0.1  U 0.1  U
5.2 0.2  U 0.09  U 0.1  U

12.44489 0.80001 0.52732 0.45603
12.76789 1.02916 0.69932 0.68368
4.46029 0.87001 0.65002 0.63103
4.78079 1.02291 0.76352 0.80153

21.4 47.3 26.4 44.1
2  J 0.1  U 0.1  U 0.2  U

1.5  J 4  J 0.65  J 3.4  J
5.4  J 0.43 0.13  U 0.1  U
0.3  U 0.1  U 0.21 0.1  U
40.1  J 1.8 0.3 0.09  U

3 J 0 15 0 1 U 0 1 UTOTAL TCDD
TOTAL TCDF
Volatile Organics (ug/kg)
2-BUTANONE
4-METHYL-2-PENTANONE
ACETONE
DICHLORODIFLUOROMETHANE
TRICHLOROFLUOROMETHANE
Semivolatile Organics (ug/kg)
3&4-METHYLPHENOL
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
FLUORANTHENE
PHENANTHRENE

3  J 0.15 0.1  U 0.1  U
211  J 12.8  J 0.09  U 0.1  U

77  U 78  U 76  U 83  U
110  J 78  U 76  U 83  U
3.8  U 3.9  U 3.8  U 4.1  U
3.8  U 3.9  U 3.8  U 4.1  U
3.8  U 3.9  U 3.8  U 4.1  U
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
PHENOL
PYRENE
PCBs (ug/kg)
AROCLOR-1248
Herbicides (ug/kg)
PENTACHLOROPHENOL
Energetics (mg/kg)
1,3,5-TRINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DIAMINO-6-NITROTOLUENE
2,6-DIAMINO-4-NITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
3,5-DINITROANILINE
4-AMINO-2,6-DINITROTOLUENE
HMX
RDX
Field PCB Results (mg/kg)
TOTAL PCBS AS AROCLOR-1254
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (meq/100)
PH
TOTAL ORGANIC CARBON (mg/kg)

01 01 01 01 02 02 02 02 02 02 02
13SB010 13SB011 13SB012 13SB013 13SB016 13SB017 13SB018 13SB019 13SB021 13SB022 13SB023

13SB100204 13SB110204 13SB120204 13SB130204 13SB160204 13SB170204 13SB180204 13SB190203 13SB210204 13SB220204 13SB230204
13SB100204 13SB110204 13SB120204 13SB130204 13SB160204 13SB170204 13SB180204 13SB190203 13SB210204 13SB220204 13SB230204

8 9 8 8 8 8 8 8 8 9 9
SB SB SB SB SB SB SB SB SB SB SB

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
2 - 4 2 - 4 2 - 4 2 - 4 2 - 4 2 - 4 2 - 4 2 - 3 2 - 4 2 - 4 2 - 4

3/26/2003 3/26/2003 3/26/2003 3/26/2003 12/8/2003 12/8/2003 12/8/2003 12/8/2003 12/8/2003 12/8/2003 12/8/2003
77  U 78  U 76  U 83  U
3.8  U 3.9  U 3.8  U 4.1  U

210000 59  J 590  J 220  J 17  U 17  U 17  U 28000  J 100  J 130  J 21  J

0.52  U 0.53  U 0.67  J 0.55  U
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
Dioxins (ng/kg)
1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8-PECDD
1,2,3,7,8-PECDF
2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF
2,3,7,8-TCDF
TEQ BIRD
TEQ BIRD HALFND
TEQ MAMMAL
TEQ MAMMAL HALFND
TOTAL HPCDD
TOTAL HPCDF
TOTAL HXCDD
TOTAL HXCDF
TOTAL PECDD
TOTAL PECDF
TOTAL TCDD

02 02 03 03 03 03 03 03 03 03 03
13SB024 13SB025 13SB026 13SB027 13SB028 13SB028 13SB029 13SB030 13SB031 13SB031 13SB032

13SB240203 13SB250204 13SB260204 13SB270204 13SB280204 13SB280406 13SB290204 13SB300204 13SB310406 13SB310608 13SB320204
13SB240203 13SB250204 13SB260204 13SB270204 13SB280204 13SB280406 13SB290204 13SB300204 13SB310406 13SB310608 13SB320204

9 9 9 8 9 9 9 9 9 9 9
SB SB SB SB SB SB SB SB SB SB SB

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
2 - 3 2 - 4 2 - 4 2 - 4 2 - 4 4 - 6 2 - 4 2 - 4 4 - 6 6 - 8 2 - 4

12/8/2003 12/8/2003 8/10/2004 8/10/2004 8/10/2004 8/10/2004 8/10/2004 8/11/2004 8/10/2004 8/10/2004 8/10/2004

TOTAL TCDD
TOTAL TCDF
Volatile Organics (ug/kg)
2-BUTANONE
4-METHYL-2-PENTANONE
ACETONE
DICHLORODIFLUOROMETHANE
TRICHLOROFLUOROMETHANE
Semivolatile Organics (ug/kg)
3&4-METHYLPHENOL
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
FLUORANTHENE
PHENANTHRENE
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
PHENOL
PYRENE
PCBs (ug/kg)
AROCLOR-1248
Herbicides (ug/kg)
PENTACHLOROPHENOL
Energetics (mg/kg)
1,3,5-TRINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DIAMINO-6-NITROTOLUENE
2,6-DIAMINO-4-NITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
3,5-DINITROANILINE
4-AMINO-2,6-DINITROTOLUENE
HMX
RDX
Field PCB Results (mg/kg)
TOTAL PCBS AS AROCLOR-1254
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (meq/100)
PH
TOTAL ORGANIC CARBON (mg/kg)

02 02 03 03 03 03 03 03 03 03 03
13SB024 13SB025 13SB026 13SB027 13SB028 13SB028 13SB029 13SB030 13SB031 13SB031 13SB032

13SB240203 13SB250204 13SB260204 13SB270204 13SB280204 13SB280406 13SB290204 13SB300204 13SB310406 13SB310608 13SB320204
13SB240203 13SB250204 13SB260204 13SB270204 13SB280204 13SB280406 13SB290204 13SB300204 13SB310406 13SB310608 13SB320204

9 9 9 8 9 9 9 9 9 9 9
SB SB SB SB SB SB SB SB SB SB SB

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
2 - 3 2 - 4 2 - 4 2 - 4 2 - 4 4 - 6 2 - 4 2 - 4 4 - 6 6 - 8 2 - 4

12/8/2003 12/8/2003 8/10/2004 8/10/2004 8/10/2004 8/10/2004 8/10/2004 8/11/2004 8/10/2004 8/10/2004 8/10/2004

24  J 17  U 9.9  U 840 9.4  U 9.5  U 280 9  U 9.2  U 13  J 220
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
Dioxins (ng/kg)
1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8-PECDD
1,2,3,7,8-PECDF
2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF
2,3,7,8-TCDF
TEQ BIRD
TEQ BIRD HALFND
TEQ MAMMAL
TEQ MAMMAL HALFND
TOTAL HPCDD
TOTAL HPCDF
TOTAL HXCDD
TOTAL HXCDF
TOTAL PECDD
TOTAL PECDF
TOTAL TCDD

03 03 03 03 03 03 03 03 03 03 03
13SB033 13SB034 13SB035 13SB036 13SB037 13SB038 13SB039 13SB040 13SB041 13SB041 13SB042

13SB330204 13SB340204 13SB350204 13SB360204 13SB370204 13SB380204 13SB390204 13SB400204 13SB410406 13SB410608 13SB420406
13SB330204 13SB340204 13SB350204 13SB360204 13SB370204 13SB380204 13SB390204 13SB400204 13SB410406 13SB410608 13SB420406

9 8 9 9 9 8 9 9 9 9 9
SB SB SB SB SB SB SB SB SB SB SB

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
2 - 4 2 - 4 2 - 4 2 - 4 2 - 4 2 - 4 2 - 4 2 - 4 4 - 6 6 - 8 4 - 6

8/10/2004 8/10/2004 8/10/2004 8/10/2004 8/10/2004 8/10/2004 8/10/2004 8/10/2004 8/10/2004 8/10/2004 8/10/2004

TOTAL TCDD
TOTAL TCDF
Volatile Organics (ug/kg)
2-BUTANONE
4-METHYL-2-PENTANONE
ACETONE
DICHLORODIFLUOROMETHANE
TRICHLOROFLUOROMETHANE
Semivolatile Organics (ug/kg)
3&4-METHYLPHENOL
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
FLUORANTHENE
PHENANTHRENE
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
PHENOL
PYRENE
PCBs (ug/kg)
AROCLOR-1248
Herbicides (ug/kg)
PENTACHLOROPHENOL
Energetics (mg/kg)
1,3,5-TRINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DIAMINO-6-NITROTOLUENE
2,6-DIAMINO-4-NITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
3,5-DINITROANILINE
4-AMINO-2,6-DINITROTOLUENE
HMX
RDX
Field PCB Results (mg/kg)
TOTAL PCBS AS AROCLOR-1254
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (meq/100)
PH
TOTAL ORGANIC CARBON (mg/kg)

03 03 03 03 03 03 03 03 03 03 03
13SB033 13SB034 13SB035 13SB036 13SB037 13SB038 13SB039 13SB040 13SB041 13SB041 13SB042

13SB330204 13SB340204 13SB350204 13SB360204 13SB370204 13SB380204 13SB390204 13SB400204 13SB410406 13SB410608 13SB420406
13SB330204 13SB340204 13SB350204 13SB360204 13SB370204 13SB380204 13SB390204 13SB400204 13SB410406 13SB410608 13SB420406

9 8 9 9 9 8 9 9 9 9 9
SB SB SB SB SB SB SB SB SB SB SB

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
2 - 4 2 - 4 2 - 4 2 - 4 2 - 4 2 - 4 2 - 4 2 - 4 4 - 6 6 - 8 4 - 6

8/10/2004 8/10/2004 8/10/2004 8/10/2004 8/10/2004 8/10/2004 8/10/2004 8/10/2004 8/10/2004 8/10/2004 8/10/2004

9.2  U 9.8  U 26 9.4  U 300 9.8  U 9.3  U 9.2  U 9.5  U 9.4  U 60
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
Dioxins (ng/kg)
1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8-PECDD
1,2,3,7,8-PECDF
2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF
2,3,7,8-TCDF
TEQ BIRD
TEQ BIRD HALFND
TEQ MAMMAL
TEQ MAMMAL HALFND
TOTAL HPCDD
TOTAL HPCDF
TOTAL HXCDD
TOTAL HXCDF
TOTAL PECDD
TOTAL PECDF
TOTAL TCDD

03 03 03 03 03 03 ES/DI ES/DI ES/DI ES/DI ES/DI
13SB042 13SB043 13SB044 13SB045 13SB046 13SB047 13SB048 13SB049 13SB049 13SB050 13SB050

13SB420608 13SB430406 13SB440406 13SB450406 13SB460406 13SB470406 13SB480204 13SB490204 13SB490608 13SB500305 13SB500709
13SB420608 13SB430406 13SB440406 13SB450406 13SB460406 13SB470406 13SB480204 13SB490204 13SB490608 13SB500305 13SB500709

9 9 9 9 9 8
SB SB SB SB SB SB SB SB SB SB SB

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
6 - 8 4 - 6 4 - 6 4 - 6 4 - 6 4 - 6 2 - 4 2 - 4 6 - 8 3 - 5 7 - 9

8/10/2004 8/10/2004 8/10/2004 8/10/2004 8/10/2004 8/11/2004 2/14/2006 2/14/2006 2/14/2006 2/14/2006 2/14/2006

TOTAL TCDD
TOTAL TCDF
Volatile Organics (ug/kg)
2-BUTANONE
4-METHYL-2-PENTANONE
ACETONE
DICHLORODIFLUOROMETHANE
TRICHLOROFLUOROMETHANE
Semivolatile Organics (ug/kg)
3&4-METHYLPHENOL
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
FLUORANTHENE
PHENANTHRENE
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
PHENOL
PYRENE
PCBs (ug/kg)
AROCLOR-1248
Herbicides (ug/kg)
PENTACHLOROPHENOL
Energetics (mg/kg)
1,3,5-TRINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DIAMINO-6-NITROTOLUENE
2,6-DIAMINO-4-NITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
3,5-DINITROANILINE
4-AMINO-2,6-DINITROTOLUENE
HMX
RDX
Field PCB Results (mg/kg)
TOTAL PCBS AS AROCLOR-1254
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (meq/100)
PH
TOTAL ORGANIC CARBON (mg/kg)

03 03 03 03 03 03 ES/DI ES/DI ES/DI ES/DI ES/DI
13SB042 13SB043 13SB044 13SB045 13SB046 13SB047 13SB048 13SB049 13SB049 13SB050 13SB050

13SB420608 13SB430406 13SB440406 13SB450406 13SB460406 13SB470406 13SB480204 13SB490204 13SB490608 13SB500305 13SB500709
13SB420608 13SB430406 13SB440406 13SB450406 13SB460406 13SB470406 13SB480204 13SB490204 13SB490608 13SB500305 13SB500709

9 9 9 9 9 8
SB SB SB SB SB SB SB SB SB SB SB

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
6 - 8 4 - 6 4 - 6 4 - 6 4 - 6 4 - 6 2 - 4 2 - 4 6 - 8 3 - 5 7 - 9

8/10/2004 8/10/2004 8/10/2004 8/10/2004 8/10/2004 8/11/2004 2/14/2006 2/14/2006 2/14/2006 2/14/2006 2/14/2006

9.4  U 9.4  U 9.2  U 300 9.9  U 49

0.25  U 3.7 0.25  U 0.25  U 0.25  U
0.25  U 14 1.2 0.25  U 0.25  U
0.25  U 0.36  J 0.25  U
0.39  J 0.25  U 0.25  U
2.2  J 1.3  J 0.25  U 0.25  U 0.25  U

0.25  U 0.25  U 0.25  U
5.2 1  J 0.25  U 0.25  U 0.25  U
2.1 2.1 0.78 0.25  U 0.25  U

0.33  J 4 1.1 0.68 0.33  J
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
Dioxins (ng/kg)
1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8-PECDD
1,2,3,7,8-PECDF
2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF
2,3,7,8-TCDF
TEQ BIRD
TEQ BIRD HALFND
TEQ MAMMAL
TEQ MAMMAL HALFND
TOTAL HPCDD
TOTAL HPCDF
TOTAL HXCDD
TOTAL HXCDF
TOTAL PECDD
TOTAL PECDF
TOTAL TCDD

ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI
13SB051 13SB051 13SB052 13SB052 13SB053 13SB054 13SB054 13SB055 13SB055 13SB056 13SB057

13SB510406 13SB510607 13SB520406 13SB520608 13SB530204 13SB540305 13SB540507 13SB550406 13SB550608 13SB560305 13SB570406
13SB510406 13SB510607 13SB520406 13SB520608 13SB530204 13SB540305 13SB540507 13SB550406 13SB550608 13SB560305 13SB570406

SB SB SB SB SB SB SB SB SB SB SB
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

4 - 6 6 - 7 4 - 6 6 - 8 2 - 4 3 - 5 5 - 7 4 - 6 6 - 8 3 - 5 4 - 6
2/14/2006 2/14/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006

TOTAL TCDD
TOTAL TCDF
Volatile Organics (ug/kg)
2-BUTANONE
4-METHYL-2-PENTANONE
ACETONE
DICHLORODIFLUOROMETHANE
TRICHLOROFLUOROMETHANE
Semivolatile Organics (ug/kg)
3&4-METHYLPHENOL
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
FLUORANTHENE
PHENANTHRENE
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
PHENOL
PYRENE
PCBs (ug/kg)
AROCLOR-1248
Herbicides (ug/kg)
PENTACHLOROPHENOL
Energetics (mg/kg)
1,3,5-TRINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DIAMINO-6-NITROTOLUENE
2,6-DIAMINO-4-NITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
3,5-DINITROANILINE
4-AMINO-2,6-DINITROTOLUENE
HMX
RDX
Field PCB Results (mg/kg)
TOTAL PCBS AS AROCLOR-1254
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (meq/100)
PH
TOTAL ORGANIC CARBON (mg/kg)

ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI
13SB051 13SB051 13SB052 13SB052 13SB053 13SB054 13SB054 13SB055 13SB055 13SB056 13SB057

13SB510406 13SB510607 13SB520406 13SB520608 13SB530204 13SB540305 13SB540507 13SB550406 13SB550608 13SB560305 13SB570406
13SB510406 13SB510607 13SB520406 13SB520608 13SB530204 13SB540305 13SB540507 13SB550406 13SB550608 13SB560305 13SB570406

SB SB SB SB SB SB SB SB SB SB SB
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

4 - 6 6 - 7 4 - 6 6 - 8 2 - 4 3 - 5 5 - 7 4 - 6 6 - 8 3 - 5 4 - 6
2/14/2006 2/14/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006

0.25  J 0.46  J 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
3.5 9.3 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U

0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U

0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U

0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.28  J
1.2 2.1 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.7

0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
Dioxins (ng/kg)
1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8-PECDD
1,2,3,7,8-PECDF
2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF
2,3,7,8-TCDF
TEQ BIRD
TEQ BIRD HALFND
TEQ MAMMAL
TEQ MAMMAL HALFND
TOTAL HPCDD
TOTAL HPCDF
TOTAL HXCDD
TOTAL HXCDF
TOTAL PECDD
TOTAL PECDF
TOTAL TCDD

ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI
13SB057 13SB057 13SB058 13SB059 13SB060 13SB060 13SB060 13SB061 13SB062 13SB062 13SB063

13SB570911 13SB571112 13SB580203 13SB590204 13SB600406 13SB600810 13SB601012 13SB610204 13SB620305 13SB620506 13SB630507
13SB570911 13SB571112 13SB580203 13SB590204 13SB600406 13SB600810 13SB601012 13SB610204 13SB620305 13SB620506 13SB630507

SB SB SB SB SB SB SB SB SB SB SB
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

9 - 11 11 - 12 2 - 3 2 - 4 4 - 6 8 - 10 10 - 12 2 - 4 3 - 5 5 - 6 5 - 7
2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/14/2006 2/14/2006 2/14/2006

TOTAL TCDD
TOTAL TCDF
Volatile Organics (ug/kg)
2-BUTANONE
4-METHYL-2-PENTANONE
ACETONE
DICHLORODIFLUOROMETHANE
TRICHLOROFLUOROMETHANE
Semivolatile Organics (ug/kg)
3&4-METHYLPHENOL
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
FLUORANTHENE
PHENANTHRENE
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
PHENOL
PYRENE
PCBs (ug/kg)
AROCLOR-1248
Herbicides (ug/kg)
PENTACHLOROPHENOL
Energetics (mg/kg)
1,3,5-TRINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DIAMINO-6-NITROTOLUENE
2,6-DIAMINO-4-NITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
3,5-DINITROANILINE
4-AMINO-2,6-DINITROTOLUENE
HMX
RDX
Field PCB Results (mg/kg)
TOTAL PCBS AS AROCLOR-1254
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (meq/100)
PH
TOTAL ORGANIC CARBON (mg/kg)

ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI
13SB057 13SB057 13SB058 13SB059 13SB060 13SB060 13SB060 13SB061 13SB062 13SB062 13SB063

13SB570911 13SB571112 13SB580203 13SB590204 13SB600406 13SB600810 13SB601012 13SB610204 13SB620305 13SB620506 13SB630507
13SB570911 13SB571112 13SB580203 13SB590204 13SB600406 13SB600810 13SB601012 13SB610204 13SB620305 13SB620506 13SB630507

SB SB SB SB SB SB SB SB SB SB SB
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

9 - 11 11 - 12 2 - 3 2 - 4 4 - 6 8 - 10 10 - 12 2 - 4 3 - 5 5 - 6 5 - 7
2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/14/2006 2/14/2006 2/14/2006

0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U

0.25  U 0.25  U 0.29  J 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U

0.25  U 0.25  U 0.25  U 1.9  J 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.27  J 0.25  U 0.25  U 0.25  U

0.25  U 0.25  U 0.25  U 1.5 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.81 0.42  J 0.26  J 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.8 1.2 1.1 1.1 1.5 0.25  U 0.35  J 0.25  U 0.42  J
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
Dioxins (ng/kg)
1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8-PECDD
1,2,3,7,8-PECDF
2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF
2,3,7,8-TCDF
TEQ BIRD
TEQ BIRD HALFND
TEQ MAMMAL
TEQ MAMMAL HALFND
TOTAL HPCDD
TOTAL HPCDF
TOTAL HXCDD
TOTAL HXCDF
TOTAL PECDD
TOTAL PECDF
TOTAL TCDD

ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI
13SB063 13SB064 13SB064 13SB065 13SB065 13SB066 13SB066 13SB067 13SB067 13SB068 13SB069

13SB630709 13SB640406 13SB640608 13SB650305 13SB650709 13SB660406 13SB660608 13SB670305 13SB670709 13SB680204 13SB690204
13SB630709 13SB640406 13SB640608 13SB650305 13SB650709 13SB660406 13SB660608 13SB670305 13SB670709 13SB680204 13SB690204

SB SB SB SB SB SB SB SB SB SB SB
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

7 - 9 4 - 6 6 - 8 3 - 5 7 - 9 4 - 6 6 - 8 3 - 5 7 - 9 2 - 4 2 - 4
2/14/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/14/2006 2/14/2006

TOTAL TCDD
TOTAL TCDF
Volatile Organics (ug/kg)
2-BUTANONE
4-METHYL-2-PENTANONE
ACETONE
DICHLORODIFLUOROMETHANE
TRICHLOROFLUOROMETHANE
Semivolatile Organics (ug/kg)
3&4-METHYLPHENOL
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
FLUORANTHENE
PHENANTHRENE
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
PHENOL
PYRENE
PCBs (ug/kg)
AROCLOR-1248
Herbicides (ug/kg)
PENTACHLOROPHENOL
Energetics (mg/kg)
1,3,5-TRINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DIAMINO-6-NITROTOLUENE
2,6-DIAMINO-4-NITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
3,5-DINITROANILINE
4-AMINO-2,6-DINITROTOLUENE
HMX
RDX
Field PCB Results (mg/kg)
TOTAL PCBS AS AROCLOR-1254
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (meq/100)
PH
TOTAL ORGANIC CARBON (mg/kg)

ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI
13SB063 13SB064 13SB064 13SB065 13SB065 13SB066 13SB066 13SB067 13SB067 13SB068 13SB069

13SB630709 13SB640406 13SB640608 13SB650305 13SB650709 13SB660406 13SB660608 13SB670305 13SB670709 13SB680204 13SB690204
13SB630709 13SB640406 13SB640608 13SB650305 13SB650709 13SB660406 13SB660608 13SB670305 13SB670709 13SB680204 13SB690204

SB SB SB SB SB SB SB SB SB SB SB
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

7 - 9 4 - 6 6 - 8 3 - 5 7 - 9 4 - 6 6 - 8 3 - 5 7 - 9 2 - 4 2 - 4
2/14/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/14/2006 2/14/2006

0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.26  J 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
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SUMMARY OF CHEMICALS DETECTED IN SUBSURFACE SOIL SAMPLES ROUNDS 1 THROUGH 4 AND PCB DELINEATION
SWMU 13 MINE FILL B

NSWC CRANE
CRANE, INDIANA
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
Dioxins (ng/kg)
1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8-PECDD
1,2,3,7,8-PECDF
2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF
2,3,7,8-TCDF
TEQ BIRD
TEQ BIRD HALFND
TEQ MAMMAL
TEQ MAMMAL HALFND
TOTAL HPCDD
TOTAL HPCDF
TOTAL HXCDD
TOTAL HXCDF
TOTAL PECDD
TOTAL PECDF
TOTAL TCDD

ES/DI ES/DI ES/DI ES/DI PCB PCB PCB PCB PCB PCB PCB
13SB070 13SB071 13SB071 13SB072 13SB073 13SB077 13SB078 13SB079 13SB080 13SB081 13SB083

13SB700305 13SB710305 13SB710507 13SB720305 13SB730204 13SB770204 13SB780204 13SB790204 13SB800204 13SB810204 13SB830204
13SB700305 13SB710305 13SB710507 13SB720305 13SB730204 13SB770204 13SB780204 13SB790204 13SB800204 13SB810204 13SB830204

SB SB SB SB SB SB SB SB SB SB SB
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

3 - 5 3 - 5 5 - 7 3 - 5 2 - 4 2 - 4 2 - 4 2 - 4 2 - 4 2 - 4 2 - 4
2/14/2006 2/14/2006 2/14/2006 2/21/2006 6/6/2006 6/6/2006 6/6/2006 6/6/2006 6/6/2006 6/6/2006 6/6/2006

TOTAL TCDD
TOTAL TCDF
Volatile Organics (ug/kg)
2-BUTANONE
4-METHYL-2-PENTANONE
ACETONE
DICHLORODIFLUOROMETHANE
TRICHLOROFLUOROMETHANE
Semivolatile Organics (ug/kg)
3&4-METHYLPHENOL
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
FLUORANTHENE
PHENANTHRENE
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
PHENOL
PYRENE
PCBs (ug/kg)
AROCLOR-1248
Herbicides (ug/kg)
PENTACHLOROPHENOL
Energetics (mg/kg)
1,3,5-TRINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DIAMINO-6-NITROTOLUENE
2,6-DIAMINO-4-NITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
3,5-DINITROANILINE
4-AMINO-2,6-DINITROTOLUENE
HMX
RDX
Field PCB Results (mg/kg)
TOTAL PCBS AS AROCLOR-1254
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (meq/100)
PH
TOTAL ORGANIC CARBON (mg/kg)

ES/DI ES/DI ES/DI ES/DI PCB PCB PCB PCB PCB PCB PCB
13SB070 13SB071 13SB071 13SB072 13SB073 13SB077 13SB078 13SB079 13SB080 13SB081 13SB083

13SB700305 13SB710305 13SB710507 13SB720305 13SB730204 13SB770204 13SB780204 13SB790204 13SB800204 13SB810204 13SB830204
13SB700305 13SB710305 13SB710507 13SB720305 13SB730204 13SB770204 13SB780204 13SB790204 13SB800204 13SB810204 13SB830204

SB SB SB SB SB SB SB SB SB SB SB
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

3 - 5 3 - 5 5 - 7 3 - 5 2 - 4 2 - 4 2 - 4 2 - 4 2 - 4 2 - 4 2 - 4
2/14/2006 2/14/2006 2/14/2006 2/21/2006 6/6/2006 6/6/2006 6/6/2006 6/6/2006 6/6/2006 6/6/2006 6/6/2006

10.5  U 2700 110 10.9  U 10.4  U 10.5  U 11.1  U

0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 22  J
0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.28  R 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
Dioxins (ng/kg)
1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8-PECDD
1,2,3,7,8-PECDF
2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF
2,3,7,8-TCDF
TEQ BIRD
TEQ BIRD HALFND
TEQ MAMMAL
TEQ MAMMAL HALFND
TOTAL HPCDD
TOTAL HPCDF
TOTAL HXCDD
TOTAL HXCDF
TOTAL PECDD
TOTAL PECDF
TOTAL TCDD

PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB
13SB084 13SB085 13SB085 13SB086 13SB086 13SB087 13SB087 13SB090 13SB096 13SB097 13SB098

13SB840204 13SB850406 13SB850608 13SB860406 13SB860608 13SB870204 13SB870506 13SB900203 13SB960204 13SB970203 13SB980204
13SB840204 13SB850406 13SB850608 13SB860406 13SB860608 13SB870204 13SB870506 13SB900203 13SB960204 13SB970203 13SB980204

SB SB SB SB SB SB SB SB SB SB SB
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

2 - 4 4 - 6 6 - 8 4 - 6 6 - 8 2 - 4 5 - 6 2 - 3 2 - 4 2 - 3 2 - 4
6/6/2006 8/25/2006 8/25/2006 8/25/2006 8/25/2006 8/25/2006 8/25/2006 8/24/2006 8/23/2006 8/23/2006 8/23/2006

TOTAL TCDD
TOTAL TCDF
Volatile Organics (ug/kg)
2-BUTANONE
4-METHYL-2-PENTANONE
ACETONE
DICHLORODIFLUOROMETHANE
TRICHLOROFLUOROMETHANE
Semivolatile Organics (ug/kg)
3&4-METHYLPHENOL
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
FLUORANTHENE
PHENANTHRENE
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
PHENOL
PYRENE
PCBs (ug/kg)
AROCLOR-1248
Herbicides (ug/kg)
PENTACHLOROPHENOL
Energetics (mg/kg)
1,3,5-TRINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DIAMINO-6-NITROTOLUENE
2,6-DIAMINO-4-NITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
3,5-DINITROANILINE
4-AMINO-2,6-DINITROTOLUENE
HMX
RDX
Field PCB Results (mg/kg)
TOTAL PCBS AS AROCLOR-1254
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (meq/100)
PH
TOTAL ORGANIC CARBON (mg/kg)

PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB
13SB084 13SB085 13SB085 13SB086 13SB086 13SB087 13SB087 13SB090 13SB096 13SB097 13SB098

13SB840204 13SB850406 13SB850608 13SB860406 13SB860608 13SB870204 13SB870506 13SB900203 13SB960204 13SB970203 13SB980204
13SB840204 13SB850406 13SB850608 13SB860406 13SB860608 13SB870204 13SB870506 13SB900203 13SB960204 13SB970203 13SB980204

SB SB SB SB SB SB SB SB SB SB SB
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

2 - 4 4 - 6 6 - 8 4 - 6 6 - 8 2 - 4 5 - 6 2 - 3 2 - 4 2 - 3 2 - 4
6/6/2006 8/25/2006 8/25/2006 8/25/2006 8/25/2006 8/25/2006 8/25/2006 8/24/2006 8/23/2006 8/23/2006 8/23/2006

10.9  U 370  J

0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.03  J 0.1  J 0.09  J 0.5  U
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
Dioxins (ng/kg)
1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8-PECDD
1,2,3,7,8-PECDF
2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF
2,3,7,8-TCDF
TEQ BIRD
TEQ BIRD HALFND
TEQ MAMMAL
TEQ MAMMAL HALFND
TOTAL HPCDD
TOTAL HPCDF
TOTAL HXCDD
TOTAL HXCDF
TOTAL PECDD
TOTAL PECDF
TOTAL TCDD

PCB PCB PCB PCB PCB PCB PCB
13SB099 13SB100 13SB101 13SB104 13SB104 13SB105 13SB105

13SB990204 13SB1000204 13SB1010204 13SB1040204 13SB1040406 13SB1050204 13SB1050406
13SB990204 13SB1000204 13SB1010204 13SB1040204 13SB1040406 13SB1050204 13SB1050406

SB SB SB SB SB SB SB
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

2 - 4 2 - 4 2 - 4 2 - 4 4 - 6 2 - 4 4 - 6
8/23/2006 8/23/2006 8/23/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006

TOTAL TCDD
TOTAL TCDF
Volatile Organics (ug/kg)
2-BUTANONE
4-METHYL-2-PENTANONE
ACETONE
DICHLORODIFLUOROMETHANE
TRICHLOROFLUOROMETHANE
Semivolatile Organics (ug/kg)
3&4-METHYLPHENOL
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
FLUORANTHENE
PHENANTHRENE
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SAMPLING ROUND
LOCATION
NSAMPLE
SAMPLE NUMBER
SOIL CLASSIFICATION
SUBMATRIX
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
PHENOL
PYRENE
PCBs (ug/kg)
AROCLOR-1248
Herbicides (ug/kg)
PENTACHLOROPHENOL
Energetics (mg/kg)
1,3,5-TRINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DIAMINO-6-NITROTOLUENE
2,6-DIAMINO-4-NITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
3,5-DINITROANILINE
4-AMINO-2,6-DINITROTOLUENE
HMX
RDX
Field PCB Results (mg/kg)
TOTAL PCBS AS AROCLOR-1254
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (meq/100)
PH
TOTAL ORGANIC CARBON (mg/kg)

PCB PCB PCB PCB PCB PCB PCB
13SB099 13SB100 13SB101 13SB104 13SB104 13SB105 13SB105

13SB990204 13SB1000204 13SB1010204 13SB1040204 13SB1040406 13SB1050204 13SB1050406
13SB990204 13SB1000204 13SB1010204 13SB1040204 13SB1040406 13SB1050204 13SB1050406

SB SB SB SB SB SB SB
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

2 - 4 2 - 4 2 - 4 2 - 4 4 - 6 2 - 4 4 - 6
8/23/2006 8/23/2006 8/23/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006

0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U



TABLE 3-9

DESCRIPTIVE STATISTICS FOR
 SUMP WATER SAMPLES ES/DI ONLY

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects
Sample of Maximum 

Detect
Energetics  (ug/L)
2,4,6-TRINITROTOLUENE 2/2 1.1 J 8.3 --- 4.95 4.95 13SU00701
2-AMINO-4,6-DINITROTOLUENE 2/2 0.9 J 1.1 J --- 1.04 1.04 13SU00701
4-AMINO-2,6-DINITROTOLUENE 2/2 2 3.6 --- 2.90 2.90 13SU00701
HMX 2/2 23 79 --- 52 52 13SU00701
RDX 2/2 68 630 --- 350 350 13SU00701

ES/DI - External Sump/Investigation
Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
NA - Not analyzed
ND - Not detected
J - estimated value
µg/L - micrograms per liter
1 - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.

Minimum 
Concentration

Maximum 
Concentration



TABLE 3-10

DESCRIPTIVE STATISTICS FOR
GULLY SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 2

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects
Sample of Maximum 

Detect
Range of Background 

Detects
Semivolatile Organics  (ug/L)
BENZO(A)ANTHRACENE 2/5 0.2 J 0.22 0.049 - 0.05 0.0989 0.210 13SW0601 NA
BENZO(A)PYRENE 2/5 0.26 0.27 J 0.049 - 0.05 0.121 0.265 13SW3201 NA
BENZO(B)FLUORANTHENE 2/5 0.38 0.4 J 0.049 - 0.05 0.171 0.390 13SW3201 NA
BENZO(G,H,I)PERYLENE 2/5 0.22 J 0.23 0.049 - 0.05 0.105 0.225 13SW0601 NA
BENZO(K)FLUORANTHENE 2/5 0.19 J 0.2 0.049 - 0.05 0.0929 0.195 13SW0601 NA
CHRYSENE 2/5 0.33 J 0.35 0.049 - 0.05 0.151 0.340 13SW0601 NA
FLUORANTHENE 2/5 0.77 J 0.96 0.049 - 0.05 0.361 0.865 13SW0601 NA
INDENO(1,2,3-CD)PYRENE 2/5 0.2 0.21 J 0.049 - 0.05 0.0969 0.205 13SW3201 NA
PHENANTHRENE 2/5 0.32 J 0.51 0.049 - 0.05 0.181 0.415 13SW0601 NA
PYRENE 2/5 0.58 J 0.65 0.049 - 0.05 0.261 0.615 13SW0601 NA
Energetics  (ug/L)
2,4,6-TRINITROTOLUENE 5/34 0.42 J 6.8 0.21 - 0.65 0.480 2.39 13SW1301 ND
2,6-DIAMINO-4-NITROTOLUENE 1/21 0.44 J 0.44 J 0.24 - 0.287 0.141 0.440 13SW1302 ND
2-AMINO-4,6-DINITROTOLUENE 11/33 0.26 J 8.3 J 0.24 - 0.65 0.606 1.49 13SW1302 ND
3-NITROTOLUENE 2/34 0.29 J 0.31 J 0.21 - 0.65 0.169 0.300 13SW1302 ND
4-AMINO-2,6-DINITROTOLUENE 14/34 0.46 J 21 J 0.24 - 0.65 1.39 3.15 13SW1302 ND
DNX 10/21 0.59 J 35 0.24 - 0.27 3.70 7.63 13SW1102 ND
HMX 21/34 0.67 730 0.24 - 0.65 41.3 66.8 13SW1102 ND
MNX 10/21 1.2 72 0.24 - 0.27 7.70 16.0 13SW1102 ND
RDX 25/34 0.29 J 5500 0.24 - 0.6 276 375 13SW1102 ND
TNX 7/21 0.48 J 4 0.24 - 0.27 0.644 1.68 13SW1102, 13SW1501 ND
Herbicides  (ug/L)
PENTACHLOROPHENOL 2/3 0.025 J 0.091 0.013 0.0408 0.0580 13SW0401 NA
Total Metals  (ug/L)
ALUMINUM 28/33 108 J 19100 J 41.9 - 106 2329 2739 13SW0701 486 J - 1770 J
ARSENIC 15/33 0.85 J 35.7 J 0.11 - 0.97 2.38 4.96 13SW1101 0.8 J
BARIUM 33/33 25.3 J 247 J --- 75.4 75.4 13SW0701 58.1 J - 58.2 J
CADMIUM 1/33 1.3 J 1.3 J 0.039 - 0.56 0.105 1.30 13SW0102 ND
CALCIUM 33/33 3040 J 133000 J --- 47368 47368 13SW0701 5060 J - 6550 J
CHROMIUM 17/33 1 J 20 5 J 0 19 - 1 3 34 6 19 13SW0701 0 82 J - 2 2 J

Minimum 
Concentration

Maximum 
Concentration

CHROMIUM 17/33 1 J 20.5 J 0.19 - 1 3.34 6.19 13SW0701 0.82 J - 2.2 J
COBALT 18/33 0.47 J 9.4 J 0.07 - 0.72 1.79 3.15 13SW1101 ND
COPPER 30/33 0.89 J 27.1 J 0.38 - 0.89 5.65 6.18 13SW1101 1.3 J - 2.2 J
IRON 26/33 152 J 16200 J 34.7 - 162 2142 2706 13SW0701 415 J - 1600 J
LEAD 14/33 1.3 J 137 J 0.07 - 1.6 6.42 14.8 13SW0102 ND
LITHIUM 8/13 2.8 J 14.3 J 1.3 - 2.2 4.18 6.24 13SW0701 NA
MAGNESIUM 32/33 836 J 92200 J 14200 11421 11556 13SW1101 2830 J - 3600 J
MANGANESE 32/33 7.5 J 3190 J 9.4 244 251 13SW0802 60.1 J - 122 J
MERCURY 1/33 0.047 J 0.047 J 0.007 - 0.2 0.0168 0.0470 13SW1501 ND
NICKEL 32/33 0.67 J 22 J 2 4.50 4.61 13SW1501 2.3 J
POTASSIUM 33/33 621 J 690000 J --- 35130 35130 13SW1101 1800 J - 2920 J
SELENIUM 1/33 2 J 2 J 0.04 - 0.62 0.167 2.00 13SW1101 ND
SODIUM 33/33 2260 J 325000 J --- 30873 30873 13SW0701 1540 J
STRONTIUM 13/13 48 J 245 J --- 108 108 13SW0701 NA



TABLE 3-10

DESCRIPTIVE STATISTICS FOR
GULLY SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 2

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects
Sample of Maximum 

Detect
Range of Background 

Detects
Minimum 

Concentration
Maximum 

Concentration
TITANIUM 30/31 1.3 J 356 J 0.73 38.2 39.5 13SW0701 10.1 J
VANADIUM 25/33 0.42 J 43.5 J 0.11 - 0.61 5.92 7.76 13SW1101 0.89 J - 2.9 
ZINC 25/33 6.8 J 269 J 2.1 - 13.1 28.6 36.8 13SW0102 8.8 J
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 18/33 52.7 J 822 7.6 - 52.8 109 191 13SW0901-F 254 J - 938 J
ARSENIC, FILTERED 8/33 0.64 J 35.3 J 0.09 - 0.73 1.65 6.33 13SW1101-F ND
BARIUM, FILTERED 33/33 10.1 J 149 J --- 61.5 61.5 13SW0701-F 51.7 J - 54.1 J
CALCIUM, FILTERED 33/33 5660 J 121000 J --- 45608 45608 13SW0701-F 5120 J - 6680 J
CHROMIUM, FILTERED 1/33 2 J 2 J 0.13 - 1.5 0.289 2.00 13SW1101-F 1 J
COBALT, FILTERED 20/33 0.6 J 8.8 J 0.088 - 0.7 1.60 2.50 13SW1101-F 0.79 J
COPPER, FILTERED 28/33 0.57 J 26.4 J 0.3 - 1.2 2.95 3.41 13SW1101-F 1.5 J
IRON, FILTERED 15/33 35.7 J 1120 J 6.15 - 122 135 275 13SW0802-F 155 J - 645 J
LEAD, FILTERED 1/33 1.1 J 1.1 J 0.02 - 0.38 0.109 1.10 13SW0102-F ND
LITHIUM, FILTERED 3/13 3.1 J 5.5 J 0.37 - 1.5 1.32 4.03 13SW1001-F NA
MAGNESIUM, FILTERED 32/33 3440 J 92900 J 13700 11414 11557 13SW1101-F 2740 J - 3770 J
MANGANESE, FILTERED 30/33 2.9 J 3110 J 2.1 - 10.7 180 198 13SW0802-F 112 J
NICKEL, FILTERED 28/33 0.58 J 18.6 J 0.55 - 1.5 2.39 2.75 13SW1101-F 1.8 J
POTASSIUM, FILTERED 33/33 600 J 700000 J --- 35149 35149 13SW1101-F 1850 J - 2700 J
SELENIUM, FILTERED 1/33 2.2 J 2.2 J 0.04 - 0.59 0.163 2.20 13SW1101-F ND
SODIUM, FILTERED 33/33 2920 J 311000 J --- 30880 30880 13SW0701-F 1660 J
STRONTIUM, FILTERED 13/13 45.5 J 219 J --- 102 102 13SW0701-F NA
TITANIUM, FILTERED 26/31 0.1 J 19.5 J 0.34 - 1.1 3.55 4.15 13SW0901-F 5.3 J
VANADIUM, FILTERED 9/33 0.44 J 38.5 J 0.06 - 1.14 1.75 5.91 13SW1101-F ND
ZINC, FILTERED 18/33 3.4 J 54.5 J 2.1 - 16 9.44 14.7 13SW0902-F 18.6 J
Field Parameters  (mg/L)
DISSOLVED OXYGEN 5/5 2.83 11.97 --- 9.51 9.51 13SW1502 8.05 
DISSOLVED OXYGEN - METER 32/32 2.19 12.32 --- 7.87 7.87 13SW1301 7.97 
OXIDATION REDUCTION POTENTIAL  (MV) 37/37 -23.7 640 --- 196 196 13SW0601 49  - 330.8 
PH  (S.U.) 37/37 6.13 8.48 --- 7.39 7.39 13SW0901 6.37  - 7.99 
SPECIFIC CONDUCTANCE  (MS/CM) 37/37 0.138 829 --- 22.9 22.9 13SW0102 0.059  - 0.073 
TEMPERATURE (C ) 37/37 6 52 16 45 --- 12 1 12 1 13SW1101 8 84 - 13 75TEMPERATURE  (C ) 37/37 6.52 16.45 --- 12.1 12.1 13SW1101 8.84  - 13.75 
TURBIDITY  (NTU) 36/36 0 352 --- 44.2 44.2 13SW0701 56.4  - 221 
Miscellaneous Parameters  (mg/L)
AMMONIA-N 18/31 0.01 3.4 0.005 - 0.01 0.180 0.307 13SW1101 ND
NITRITE/NITRATE-N 23/34 0.14 200 0.02 - 0.13 7.65 11.3 13SW2401 4 

Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
NA - Not analyzed
ND - Not detected
1 - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
J - estimated value
µg/L - micrograms per liter
mg/L - milligrams per liter
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects
Sample of 

Maximum Detect
Range of Background 

Detects
Semivolatile Organics  (ug/L)
BENZO(A)ANTHRACENE 1/3 0.22 0.22 0.05 0.0900 0.220 13SW0601 NA
BENZO(A)PYRENE 1/3 0.26 0.26 0.05 0.103 0.260 13SW0601 NA
BENZO(B)FLUORANTHENE 1/3 0.38 0.38 0.05 0.143 0.380 13SW0601 NA
BENZO(G,H,I)PERYLENE 1/3 0.23 0.23 0.05 0.0933 0.230 13SW0601 NA
BENZO(K)FLUORANTHENE 1/3 0.2 0.2 0.05 0.0833 0.200 13SW0601 NA
CHRYSENE 1/3 0.35 0.35 0.05 0.133 0.350 13SW0601 NA
FLUORANTHENE 1/3 0.96 0.96 0.05 0.337 0.960 13SW0601 NA
INDENO(1,2,3-CD)PYRENE 1/3 0.2 0.2 0.05 0.0833 0.200 13SW0601 NA
PHENANTHRENE 1/3 0.51 0.51 0.05 0.187 0.510 13SW0601 NA
PYRENE 1/3 0.65 0.65 0.05 0.233 0.650 13SW0601 NA
Energetics  (ug/L)
2,4,6-TRINITROTOLUENE 4/13 0.53 J 6.8 0.21 - 0.65 1.03 2.88 13SW1301 ND
2-AMINO-4,6-DINITROTOLUENE 3/12 0.53 J 1.6 J 0.265 - 0.65 0.411 0.990 13SW1301 ND
4-AMINO-2,6-DINITROTOLUENE 5/13 0.52 J 3.8 J 0.265 - 0.65 0.805 1.74 13SW1301 ND
HMX 8/13 1.2 93 0.265 - 0.65 12.2 19.7 13SW1101 ND
RDX 10/13 0.29 J 610 0.25 - 0.6 64.6 83.9 13SW1101 ND
Herbicides  (ug/L)
PENTACHLOROPHENOL 2/3 0.025 J 0.091 0.013 0.0408 0.0580 13SW0401 NA
Total Metals  (ug/L)
ALUMINUM 13/13 575 J 19100 J --- 4016 4016 13SW0701 486 J - 1770 J
ARSENIC 7/13 1.2 J 35.7 J 0.51 - 0.97 4.27 7.59 13SW1101 0.8 J
BARIUM 13/13 25.3 J 247 J --- 81.4 81.4 13SW0701 58.1 J - 58.2 J
CALCIUM 13/13 18900 J 133000 J --- 50862 50862 13SW0701 5060 J - 6550 J
CHROMIUM 11/13 1.2 J 20.5 J 0.98 - 1 4.69 5.45 13SW0701 0.82 J - 2.2 J
COBALT 9/13 1.2 J 9.4 J 0.16 - 0.72 2.31 3.21 13SW1101 ND
COPPER 13/13 1.9 J 27.1 J --- 7.45 7.45 13SW1101 1.3 J - 2.2 J
IRON 13/13 467 J 16200 J --- 3328 3328 13SW0701 415 J - 1600 J
LEAD 9/13 1.3 J 29.9 J 0.77 - 1.2 4.22 5.88 13SW0701 ND
LITHIUM 8/13 2.8 J 14.3 J 1.3 - 2.2 4.18 6.24 13SW0701 NA
MAGNESIUM 13/13 3600 J 92200 J --- 15611 15611 13SW1101 2830 J - 3600 J

Minimum 
Concentration

Maximum 
Concentration

MAGNESIUM 13/13 3600 J 92200 J --- 15611 15611 13SW1101 2830 J - 3600 J
MANGANESE 13/13 8.2 J 231 J --- 102 102 13SW1001 60.1 J - 122 J
NICKEL 13/13 0.89 J 20.4 J --- 5.65 5.65 13SW1101 2.3 J
POTASSIUM 13/13 855 J 690000 J --- 63766 63766 13SW1101 1800 J - 2920 J
SELENIUM 1/13 2 J 2 J 0.1 - 0.55 0.280 2.00 13SW1101 ND
SODIUM 13/13 2960 J 325000 J --- 49552 49552 13SW0701 1540 J
STRONTIUM 13/13 48 J 245 J --- 108 108 13SW0701 NA
TITANIUM 13/13 11.1 J 356 J --- 68.1 68.1 13SW0701 10.1 J
VANADIUM 13/13 1.3 J 43.5 J --- 10.7 10.7 13SW1101 0.89 J - 2.9 
ZINC 13/13 7.8 J 79.3 J --- 28.1 28.1 13SW0701 8.8 J
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 12/13 52.7 J 822 24.8 169 183 13SW0901-F 254 J - 938 J
ARSENIC, FILTERED 2/13 3.6 J 35.3 J 0.15 - 0.73 3.17 19.5 13SW1101-F ND
BARIUM, FILTERED 13/13 10.1 J 149 J --- 60.8 60.8 13SW0701-F 51.7 J - 54.1 J
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects
Sample of 

Maximum Detect
Range of Background 

Detects
Minimum 

Concentration
Maximum 

Concentration
CALCIUM, FILTERED 13/13 5660 J 121000 J --- 44974 44974 13SW0701-F 5120 J - 6680 J
CHROMIUM, FILTERED 1/13 2 J 2 J 0.21 - 0.89 0.367 2.00 13SW1101-F 1 J
COBALT, FILTERED 5/13 1.3 J 8.8 J 0.26 - 0.7 1.29 2.94 13SW1101-F 0.79 J
COPPER, FILTERED 11/13 1.9 J 26.4 J 1 - 1.2 4.43 5.14 13SW1101-F 1.5 J
IRON, FILTERED 11/13 35.7 J 750 J 14.9 - 26.9 178 209 13SW0901-F 155 J - 645 J
LITHIUM, FILTERED 3/13 3.1 J 5.5 J 0.37 - 1.5 1.32 4.03 13SW1001-F NA
MAGNESIUM, FILTERED 13/13 3440 J 92900 J --- 15117 15117 13SW1101-F 2740 J - 3770 J
MANGANESE, FILTERED 13/13 2.9 J 160 J --- 51.2 51.2 13SW1001-F 112 J
NICKEL, FILTERED 10/13 1.1 J 18.6 J 0.59 - 0.85 3.21 4.07 13SW1101-F 1.8 J
POTASSIUM, FILTERED 13/13 735 J 700000 J --- 63920 63920 13SW1101-F 1850 J - 2700 J
SELENIUM, FILTERED 1/13 2.2 J 2.2 J 0.08 - 0.59 0.287 2.20 13SW1101-F ND
SODIUM, FILTERED 13/13 2920 J 311000 J --- 46447 46447 13SW0701-F 1660 J
STRONTIUM, FILTERED 13/13 45.5 J 219 J --- 102 102 13SW0701-F NA
TITANIUM, FILTERED 11/13 1.4 J 19.5 J 1.1 5.86 6.83 13SW0901-F 5.3 J
VANADIUM, FILTERED 3/13 1.6 J 38.5 J 0.23 - 0.73 3.51 14.5 13SW1101-F ND
ZINC, FILTERED 10/13 3.4 J 30.6 J 3.8 - 5.7 10.1 12.4 13SW1101-F 18.6 J
Field Parameters
DISSOLVED OXYGEN - METER 13/13 4.35 12.32 --- 9.57 9.57 13SW1301 7.97 
OXIDATION REDUCTION POTENTIAL  (MV) 13/13 95 640 --- 179 179 13SW0601 49  - 330.8 
PH  (S.U.) 13/13 6.13 8.48 --- 7.55 7.55 13SW0901 6.37  - 7.99 
SPECIFIC CONDUCTANCE  (MS/CM) 13/13 0.138 2.743 --- 0.600 0.600 13SW1101 0.059  - 0.073 
TEMPERATURE (°C ) 13/13 6.52 16.45 --- 10.5 10.5 13SW1101 8.84  - 13.75 
TURBIDITY  (NTU) 12/12 11 352 --- 92.7 92.7 13SW0701 56.4  - 221 
Miscellaneous Parameters  (mg/L)
AMMONIA-N 10/13 0.01 J 3.4 0.01 0.362 0.469 13SW1101 ND
NITRITE/NITRATE-N 9/13 0.15 J 23 0.02 2.52 3.63 13SW1101 4 

Field duplicate samples were excluded from these summaries because they are considered to be field QC samples.
NA - Not Analyzed
ND - Not Detected
1 - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value1 - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
J - estimated value
µg/L -micrograms per liter
mg/L - milligrams per liter
MV - millivolts
S.U. - standard unit
ms/cm - milliSiemen per centimeter
°C - degrees Celsius
NTU - nephelometric turbidity unit
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects
Sample of Maximum 

Detect
Range of Background 

Detects
Semivolatile Organics  (ug/L)
BENZO(A)ANTHRACENE 1/2 0.2 J 0.2 J 0.049 0.112 0.200 13SW3201 NA
BENZO(A)PYRENE 1/2 0.27 J 0.27 J 0.049 0.147 0.270 13SW3201 NA
BENZO(B)FLUORANTHENE 1/2 0.4 J 0.4 J 0.049 0.212 0.400 13SW3201 NA
BENZO(G,H,I)PERYLENE 1/2 0.22 J 0.22 J 0.049 0.122 0.220 13SW3201 NA
BENZO(K)FLUORANTHENE 1/2 0.19 J 0.19 J 0.049 0.107 0.190 13SW3201 NA
CHRYSENE 1/2 0.33 J 0.33 J 0.049 0.177 0.330 13SW3201 NA
FLUORANTHENE 1/2 0.77 J 0.77 J 0.049 0.397 0.770 13SW3201 NA
INDENO(1,2,3-CD)PYRENE 1/2 0.21 J 0.21 J 0.049 0.117 0.210 13SW3201 NA
PHENANTHRENE 1/2 0.32 J 0.32 J 0.049 0.172 0.320 13SW3201 NA
PYRENE 1/2 0.58 J 0.58 J 0.049 0.302 0.580 13SW3201 NA
Energetics  (ug/L)
2,6-DIAMINO-4-NITROTOLUENE 1/18 0.44 J 0.44 J 0.24 - 0.287 0.144 0.440 13SW1302 ND
2-AMINO-4,6-DINITROTOLUENE 5/18 0.52 J 8.3 J 0.24 - 0.27 0.748 2.36 13SW1302 ND
3-NITROTOLUENE 2/18 0.29 J 0.31 J 0.24 - 0.287 0.146 0.300 13SW1302 ND
4-AMINO-2,6-DINITROTOLUENE 6/18 0.46 J 21 J 0.24 - 0.27 1.83 5.24 13SW1302 ND
DNX 8/18 0.59 J 35 0.24 - 0.27 4.15 9.18 13SW1102 ND
HMX 10/18 0.67 730 0.24 - 0.27 58.6 105 13SW1102 ND
MNX 7/18 1.2 J 72 0.24 - 0.27 7.59 19.3 13SW1102 ND
RDX 12/18 0.35 J 5500 0.24 - 0.27 411 616 13SW1102 ND
TNX 6/18 0.48 J 4 0.24 - 0.27 0.696 1.84 13SW1102, 13SW1501 ND
Total Metals  (ug/L)
ALUMINUM 13/18 108 J 7250 J 41.9 - 106 1160 1593 13SW1102 486 J - 1770 J
ARSENIC 7/18 0.85 J 8.4 J 0.11 - 0.48 1.17 2.81 13SW1102 0.8 J
BARIUM 18/18 47.3 J 101 J --- 66.8 66.8 13SW1601 58.1 J - 58.2 J
CALCIUM 18/18 3040 J 82600 J --- 45119 45119 13SW0902 5060 J - 6550 J
CHROMIUM 4/18 3.2 J 8.2 J 0.19 - 1 1.75 6.88 13SW1601 0.82 J - 2.2 J
COBALT 8/18 0.47 J 9 J 0.07 - 0.52 1.49 3.21 13SW1501 ND
COPPER 15/18 0.89 J 18 J 0.38 - 0.89 3.54 4.19 13SW1501 1.3 J - 2.2 J
IRON 11/18 152 J 6220 J 34.7 - 162 1277 2059 13SW1501 415 J - 1600 J
LEAD 4/18 1 8 J 9 7 J 0 07 - 1 6 1 10 4 25 13SW1501 ND

Minimum 
Concentration

Maximum 
Concentration

LEAD 4/18 1.8 J 9.7 J 0.07 - 1.6 1.10 4.25 13SW1501 ND
MAGNESIUM 17/18 836 J 15600 J 14200 8944 9053 13SW1901 2830 J - 3600 J
MANGANESE 18/18 7.5 J 3190 J --- 369 369 13SW0802 60.1 J - 122 J
MERCURY 1/18 0.047 J 0.047 J 0.007 - 0.02 0.0117 0.0470 13SW1501 ND
NICKEL 18/18 0.67 J 22 J --- 3.80 3.80 13SW1501 2.3 J
POTASSIUM 18/18 621 J 126000 J --- 18036 18036 13SW1102 1800 J - 2920 J
SODIUM 18/18 2260 J 88300 J --- 20102 20102 13SW0702 1540 J
TITANIUM 17/18 1.3 J 96.9 J 0.73 16.7 17.6 13SW1102 10.1 J
VANADIUM 10/18 0.42 J 16.6 J 0.11 - 0.61 2.69 4.71 13SW1102 0.89 J - 2.9 
ZINC 11/18 6.8 J 68.9 J 2.1 - 13.1 17.1 25.8 13SW0902 8.8 J
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 5/18 134 J 283 J 7.6 - 52.8 66.1 209 13SW1102-F 254 J - 938 J
ARSENIC, FILTERED 6/18 0.64 J 6.7 J 0.09 - 0.42 0.720 1.96 13SW1102-F ND
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects
Sample of Maximum 

Detect
Range of Background 

Detects
Minimum 

Concentration
Maximum 

Concentration
BARIUM, FILTERED 18/18 22 J 95.3 J --- 58.8 58.8 13SW0802-F 51.7 J - 54.1 J
CALCIUM, FILTERED 18/18 17500 J 81400 J --- 46283 46283 13SW0902-F 5120 J - 6680 J
COBALT, FILTERED 15/18 0.6 J 6.5 J 0.21 - 0.52 1.99 2.35 13SW1002-F 0.79 J
COPPER, FILTERED 15/18 0.57 J 8.3 J 0.3 - 0.81 1.95 2.29 13SW1102-F 1.5 J
IRON, FILTERED 4/18 137 J 1120 J 6.2 - 122 117 456 13SW0802-F 155 J - 645 J
MAGNESIUM, FILTERED 17/18 4860 J 15400 J 13700 9327 9473 13SW1901-F 2740 J - 3770 J
MANGANESE, FILTERED 16/18 4 J 3110 J 2.1 - 10.7 294 330 13SW0802-F 112 J
NICKEL, FILTERED 17/18 0.7 J 6.2 0.55 2.00 2.10 13SW1302-F 1.8 J
POTASSIUM, FILTERED 18/18 600 J 125000 J --- 18006 18006 13SW1102-F 1850 J - 2700 J
SODIUM, FILTERED 18/18 7110 J 106000 J --- 22335 22335 13SW0702-F 1660 J
TITANIUM, FILTERED 15/18 0.1 J 8.7 J 0.34 - 1 1.88 2.19 13SW1102-F 5.3 J
VANADIUM, FILTERED 6/18 0.44 J 6 J 0.06 - 0.39 0.604 1.61 13SW1102-F ND
ZINC, FILTERED 7/18 6.6 J 54.5 J 2.1 - 16 8.76 17.2 13SW0902-F 18.6 J
Field Parameters
DISSOLVED OXYGEN - METER 19/19 2.19 10.59 --- 6.71 6.71 13SW1501 7.97 
OXIDATION REDUCTION POTENTIAL  (MV) 19/19 -23.7 341.3 --- 228 228 13SW2601 49  - 330.8 
PH  (S.U.) 19/19 6.17 7.8 --- 7.26 7.26 13SW0902 6.37  - 7.99 
SPECIFIC CONDUCTANCE  (MS/CM) 19/19 0.207 1.024 --- 0.410 0.410 13SW1102 0.059  - 0.073 
TEMPERATURE  (°C ) 19/19 8.93 15.2 --- 12.4 12.4 13SW1102 8.84  - 13.75 
TURBIDITY  (NTU) 19/19 0 242 --- 20.9 20.9 13SW1102 56.4  - 221 
Miscellaneous Parameters  (mg/L)
AMMONIA-N 8/18 0.01 0.4 J 0.005 - 0.01 0.0479 0.104 13SW0802 ND
NITRITE/NITRATE-N 11/18 0.14 200 0.025 - 0.13 12.0 19.5 13SW2401 4 

Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
NA - Not Analyzed
ND - Not Detected
1 - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
J - estimated value
µg/L - micrograms per liter
mg/L - milligrams per litermg/L - milligrams per liter
MV - millivolts
ms/cm - milliSiemens per centimeter
°C - degrees Celsius
NTU - nephelometric turbidity unit
S.U. - standard unit
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DESCRIPTIVE STATISTICS FOR
GULLY SURFACE WATER SAMPLES ROUND 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects
Sample of 

Maximum Detect
Range of Background 

Detects
Energetics  (ug/L)
2,4,6-TRINITROTOLUENE 1/3 0.42 J 0.42 J 0.24 - 0.25 0.222 0.420 13SW1402 ND
2-AMINO-4,6-DINITROTOLUENE 3/3 0.26 J 1 J --- 0.537 0.537 13SW1402 ND
4-AMINO-2,6-DINITROTOLUENE 3/3 0.62 2.5 --- 1.32 1.32 13SW1402 ND
DNX 2/3 1 1.8 J 0.24 0.973 1.40 13SW1502 ND
HMX 3/3 15 160 --- 64.3 64.3 13SW1502 ND
MNX 3/3 1.2 22 --- 8.37 8.37 13SW1502 ND
RDX 3/3 43 1000 --- 380 380 13SW1502 ND
TNX 1/3 0.74 J 0.74 J 0.24 - 0.248 0.328 0.740 13SW1502 ND
Total Metals  (ug/L)
ALUMINUM 2/2 680 J 3080 J --- 1880 1880 13SW0102 486 J - 1770 J
ARSENIC 1/2 1.6 J 1.6 J 0.45 0.913 1.60 13SW0102 0.8 J
BARIUM 2/2 42.5 J 184 J --- 113 113 13SW0102 58.1 J - 58.2 J
CADMIUM 1/2 1.3 J 1.3 J 0.039 0.660 1.30 13SW0102 ND
CALCIUM 2/2 33000 J 56800 J --- 44900 44900 13SW0102 5060 J - 6550 J
CHROMIUM 2/2 1 J 16.8 J --- 8.90 8.90 13SW0102 0.82 J - 2.2 J
COBALT 1/2 2.1 2.1 0.26 1.12 2.10 13SW0102 ND
COPPER 2/2 3 J 22.8 --- 12.9 12.9 13SW0102 1.3 J - 2.2 J
IRON 2/2 767 J 3690 --- 2229 2229 13SW0102 415 J - 1600 J
LEAD 1/2 137 J 137 J 0.6 68.7 137 13SW0102 ND
MAGNESIUM 2/2 5530 J 7430 J --- 6480 6480 13SW0102 2830 J - 3600 J
MANGANESE 1/2 63 63 9.4 33.9 63.0 13SW0102 60.1 J - 122 J
NICKEL 1/2 5.7 5.7 2 3.35 5.70 13SW0102 2.3 J
POTASSIUM 2/2 2130 J 3580 J --- 2855 2855 13SW0102 1800 J - 2920 J
SODIUM 2/2 3860 J 8920 J --- 6390 6390 13SW2202 1540 J
VANADIUM 2/2 1.3 J 6.3 --- 3.80 3.80 13SW0102 0.89 J - 2.9 
ZINC 1/2 269 J 269 J 6.3 136 269 13SW0102 8.8 J
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 1/2 194 J 194 J 26.4 104 194 13SW0102-F 254 J - 938 J
BARIUM, FILTERED 2/2 39.8 J 142 J --- 90.9 90.9 13SW0102-F 51.7 J - 54.1 J
CALCIUM, FILTERED 2/2 33100 J 54200 J --- 43650 43650 13SW0102-F 5120 J - 6680 J
COPPER, FILTERED 2/2 2.2 2.5 J --- 2.35 2.35 13SW2202-F 1.5 J
LEAD, FILTERED 1/2 1.1 J 1.1 J 0.23 0.608 1.10 13SW0102-F ND
MAGNESIUM FILTERED 2/2 5410 J 6850 --- 6130 6130 13SW0102-F 2740 J - 3770 J

Minimum 
Concentration

Maximum 
Concentration

MAGNESIUM, FILTERED 2/2 5410 J 6850 --- 6130 6130 13SW0102-F 2740 J - 3770 J
MANGANESE, FILTERED 1/2 3.8 J 3.8 J 3.5 2.78 3.80 13SW0102-F 112 J
NICKEL, FILTERED 1/2 0.58 J 0.58 J 1.5 0.665 0.580 13SW0102-F 1.8 J
POTASSIUM, FILTERED 2/2 2080 J 2760 J --- 2420 2420 13SW0102-F 1850 J - 2700 J
SODIUM, FILTERED 2/2 4370 J 8840 J --- 6605 6605 13SW2202-F 1660 J
ZINC, FILTERED 1/2 21.2 J 21.2 J 3 11.4 21.2 13SW0102-F 18.6 J
Field Parameters
DISSOLVED OXYGEN 5/5 2.83 11.97 --- 9.51 9.51 13SW1502 8.05 
OXIDATION REDUCTION POTENTIAL  (MV) 5/5 71.5 271.2 --- 120 120 13SW0102 49  - 330.8 
PH  (S.U.) 5/5 6.97 7.7 --- 7.43 7.43 13SW2202 6.37  - 7.99 
SPECIFIC CONDUCTANCE  (MS/CM) 5/5 0.205 829 --- 166 166 13SW0102 0.059  - 0.073 
TEMPERATURE  (C ) 5/5 14.22 16.27 --- 15.0 15.0 13SW0102 8.84  - 13.75 
TURBIDITY  (NTU) 5/5 9.4 23.8 --- 16.0 16.0 13SW1502 56.4  - 221 
Miscellaneous Parameters  (mg/L)
NITRITE/NITRATE-N 3/3 1.3 7.4 --- 4.03 4.03 13SW1402 4 

Field duplicate samples were excluded from these summaries because they are considered to be field QC samples.
ND - Not Detected
1 - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
J - estimated value ms/cm - milliSiemens per centimeter
µg/L - micrograms per liter °C - degrees Celsius
mg/L - milligrams per liter NTU - nephelometric turbidity unit
MV - millivolts S.U. - standard unit



TABLE 3-14

DESCRIPTIVE STATISTICS FOR
MAINSTREAM SURFACE WATER SAMPLES ROUNDS 2 AND 3

SWMU 13 - MINE FILL B
CRANE, INDIANA

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects
Sample of 

Maximum Detect
Range of Background 

Detects
Energetics  (ug/L)
HMX 4/5 1.4 3.2 J 0.264 2.01 2.48 13SW3001 ND
MNX 2/5 0.28 J 0.31 J 0.25 - 0.264 0.195 0.295 13SW3002 ND
RDX 4/5 1.3 9.9 0.264 5.23 6.50 13SW3002 ND
Total Metals  (ug/L)
BARIUM 2/2 54.1 J 57.8 J --- 56.0 56.0 13SW3002 53.7 J - 62.7 J
CALCIUM 2/2 50000 J 54800 J --- 52400 52400 13SW3001 55700 J - 65300 J
CHROMIUM 1/2 0.68 J 0.68 J 0.84 0.550 0.680 13SW3002 3.8 J
COPPER 2/2 1.3 J 1.4 J --- 1.35 1.35 13SW3001 1.1 J - 5.5 
IRON 1/2 175 J 175 J 70.1 105 175 13SW3001 2460 
MAGNESIUM 2/2 8780 J 9770 J --- 9275 9275 13SW3001 9090 J - 14500 J
MANGANESE 1/2 7.9 J 7.9 J 5.3 5.28 7.90 13SW3001 23 
NICKEL 1/2 0.45 J 0.45 J 0.93 0.458 0.450 13SW3001 0.77 J - 6.9 
POTASSIUM 2/2 4850 J 6690 J --- 5770 5770 13SW3002 2560 J - 3860 J
SODIUM 2/2 18400 J 25600 J --- 22000 22000 13SW3001 29900 J - 34300 J
TITANIUM 1/1 2.3 J 2.3 J --- 2.30 2.30 13SW3001 0.31 J
Dissolved Metals  (ug/L)
BARIUM, FILTERED 2/2 81.6 J 280 J --- 181 181 13SW3002-F 52.7 J - 56 J
CALCIUM, FILTERED 2/2 29000 J 52400 J --- 40700 40700 13SW3002-F 54900 J - 75800 J
CHROMIUM, FILTERED 1/2 0.6 J 0.6 J 0.3 0.375 0.600 13SW3002-F ND
COBALT, FILTERED 1/2 2.8 J 2.8 J 0.088 1.42 2.80 13SW3001-F 0.16 J - 3.2 J
COPPER, FILTERED 2/2 1.2 J 1.5 J --- 1.35 1.35 13SW3001-F 1 J - 1.6 J
MAGNESIUM, FILTERED 2/2 8840 J 9090 J --- 8965 8965 13SW3001-F 9630 J - 15700 
MANGANESE, FILTERED 1/2 23 J 23 J 3 12.3 23.0 13SW3001-F 4.9 J - 6.1 J
NICKEL, FILTERED 1/2 1.4 1.4 0.84 0.910 1.40 13SW3001-F 0.87 J - 1.8 
POTASSIUM, FILTERED 2/2 6780 J 15100 J --- 10940 10940 13SW3001-F 2470 J - 3550 J
SODIUM, FILTERED 2/2 9830 J 18700 J --- 14265 14265 13SW3002-F 33800 J - 35700 J
TITANIUM, FILTERED 1/1 0.6 J 0.6 J --- 0.600 0.600 13SW3001-F 0.22 J
Field Parameters  (mg/L)
DISSOLVED OXYGEN 4/4 8.72 11.45 --- 9.92 9.92 13SW3301 9.34 

Minimum 
Concentration

Maximum 
Concentration

DISSOLVED OXYGEN 4/4 8.72 11.45 9.92 9.92 13SW3301 9.34 
DISSOLVED OXYGEN - METER 1/1 9.63 9.63 --- 9.63 9.63 13SW3001 9.4 
OXIDATION REDUCTION POTENTIAL  (MV) 5/5 39.3 222.1 --- 124 124 13SW3001 130  - 226.2 
PH  (S.U.) 5/5 7.12 7.84 --- 7.52 7.52 13SW3001 7.63  - 7.88 
SPECIFIC CONDUCTANCE  (MS/CM) 5/5 0.347 512 --- 177 177 13SW3501 0.448  - 457 
TEMPERATURE  (°C ) 5/5 10.79 14.5 --- 13.4 13.4 13SW3501 12.5  - 14.25 
TURBIDITY  (NTU) 5/5 1.3 5.92 --- 3.86 3.86 13SW3301 1.1  - 119 
Miscellaneous Parameters  (mg/L)
NITRITE/NITRATE-N 2/5 0.26 0.28 0.025 0.116 0.270 13SW3301 ND

Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
Mainstream SW samples were collected in Rounds 2 and 3.
ND - Not Detected.
1 - Mean concentrations incorporate TV/2 for non-detects where TV = threshold value.
J - estimated value ms/cm - milliSiemens per centimeter
µg/L - micrograms per liter °C - degrees Celsius
mg/L - milligrams per liter NTU - nephelometric turbidity unit
MV - millivolts S.U. - standard unit



TABLE 3-15

DESCRIPTIVE STATISTICS FOR
MAINSTREAM SURFACE WATER SAMPLES ROUND 2

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects
Sample of Maximum 

Detect
Range of Background 

Detects
Energetics  (ug/L)
HMX 1/1 3.2 J 3.2 J --- 3.20 3.20 13SW3001 ND
MNX 1/1 0.28 J 0.28 J --- 0.280 0.280 13SW3001 ND
RDX 1/1 6.2 6.2 --- 6.20 6.20 13SW3001 ND
Total Metals  (ug/L)
BARIUM 1/1 54.1 J 54.1 J --- 54.1 54.1 13SW3001 53.7 J - 62.7 J
CALCIUM 1/1 54800 J 54800 J --- 54800 54800 13SW3001 55700 J - 65300 J
COPPER 1/1 1.4 J 1.4 J --- 1.40 1.40 13SW3001 1.1 J - 5.5 
IRON 1/1 175 J 175 J --- 175 175 13SW3001 2460 
MAGNESIUM 1/1 9770 J 9770 J --- 9770 9770 13SW3001 9090 J - 14500 J
MANGANESE 1/1 7.9 J 7.9 J --- 7.90 7.90 13SW3001 23 
NICKEL 1/1 0.45 J 0.45 J --- 0.450 0.450 13SW3001 0.77 J - 6.9 
POTASSIUM 1/1 4850 J 4850 J --- 4850 4850 13SW3001 2560 J - 3860 J
SODIUM 1/1 25600 J 25600 J --- 25600 25600 13SW3001 29900 J - 34300 J
TITANIUM 1/1 2.3 J 2.3 J --- 2.30 2.30 13SW3001 0.31 J
Dissolved Metals  (ug/L)
BARIUM, FILTERED 1/1 81.6 J 81.6 J --- 81.6 81.6 13SW3001-F 52.7 J - 56 J
CALCIUM, FILTERED 1/1 29000 J 29000 J --- 29000 29000 13SW3001-F 54900 J - 75800 J
COBALT, FILTERED 1/1 2.8 J 2.8 J --- 2.80 2.80 13SW3001-F 0.16 J - 3.2 J
COPPER, FILTERED 1/1 1.5 J 1.5 J --- 1.50 1.50 13SW3001-F 1 J - 1.6 J
MAGNESIUM, FILTERED 1/1 9090 J 9090 J --- 9090 9090 13SW3001-F 9630 J - 15700 
MANGANESE, FILTERED 1/1 23 J 23 J --- 23.0 23.0 13SW3001-F 4.9 J - 6.1 J
NICKEL, FILTERED 1/1 1.4 1.4 --- 1.40 1.40 13SW3001-F 0.87 J - 1.8 
POTASSIUM, FILTERED 1/1 15100 J 15100 J --- 15100 15100 13SW3001-F 2470 J - 3550 J
SODIUM, FILTERED 1/1 9830 J 9830 J --- 9830 9830 13SW3001-F 33800 J - 35700 J
TITANIUM, FILTERED 1/1 0.6 J 0.6 J --- 0.600 0.600 13SW3001-F 0.22 J
Field Parameters
DISSOLVED OXYGEN - METER 1/1 9.63 9.63 --- 9.63 9.63 13SW3001 9.4 
OXIDATION REDUCTION POTENTIAL  (MV) 1/1 222.1 222.1 --- 222 222 13SW3001 130  - 226.2 
PH  (S.U.) 1/1 7.84 7.84 --- 7.84 7.84 13SW3001 7.63  - 7.88 
SPECIFIC CONDUCTANCE (MS/CM) 1/1 0 395 0 395 --- 0 395 0 395 13SW3001 0 448 - 457

Minimum 
Concentration

Maximum 
Concentration

SPECIFIC CONDUCTANCE  (MS/CM) 1/1 0.395 0.395 --- 0.395 0.395 13SW3001 0.448  - 457 
TEMPERATURE  (°C ) 1/1 13.09 13.09 --- 13.1 13.1 13SW3001 12.5  - 14.25 
TURBIDITY  (NTU) 1/1 2.6 2.6 --- 2.60 2.60 13SW3001 1.1  - 119 

Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
ND - Not detected
1 - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
J - estimated value
µg/L - micrograms per liter
mg/L - milligrams per liter
MV - millivolts
ms/cm - milliSiemens per centimeter
°C - degrees Celsius
NTU - nephelometric turbidity unit
S.U. - standard unit



TABLE 3-16

DESCRIPTIVE STATISTICS FOR
MAINSTREAM SURFACE WATER SAMPLES ROUND 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects
Sample of Maximum 

Detect
Range of Background 

Detects
Energetics  (ug/L)
HMX 3/4 1.4 2.9 0.264 1.71 2.23 13SW3002 ND
MNX 1/4 0.31 J 0.31 J 0.25 - 0.264 0.174 0.310 13SW3002 ND
RDX 3/4 1.3 9.9 0.264 4.98 6.60 13SW3002 ND
Total Metals  (ug/L)
BARIUM 1/1 57.8 J 57.8 J --- 57.8 57.8 13SW3002 53.7 J - 62.7 J
CALCIUM 1/1 50000 J 50000 J --- 50000 50000 13SW3002 55700 J - 65300 J
CHROMIUM 1/1 0.68 J 0.68 J --- 0.680 0.680 13SW3002 3.8 J
COPPER 1/1 1.3 J 1.3 J --- 1.30 1.30 13SW3002 1.1 J - 5.5 
MAGNESIUM 1/1 8780 J 8780 J --- 8780 8780 13SW3002 9090 J - 14500 J
POTASSIUM 1/1 6690 J 6690 J --- 6690 6690 13SW3002 2560 J - 3860 J
SODIUM 1/1 18400 J 18400 J --- 18400 18400 13SW3002 29900 J - 34300 J
Dissolved Metals  (ug/L)
BARIUM, FILTERED 1/1 280 J 280 J --- 280 280 13SW3002-F 52.7 J - 56 J
CALCIUM, FILTERED 1/1 52400 J 52400 J --- 52400 52400 13SW3002-F 54900 J - 75800 J
CHROMIUM, FILTERED 1/1 0.6 J 0.6 J --- 0.600 0.600 13SW3002-F ND
COPPER, FILTERED 1/1 1.2 J 1.2 J --- 1.20 1.20 13SW3002-F 1 J - 1.6 J
MAGNESIUM, FILTERED 1/1 8840 J 8840 J --- 8840 8840 13SW3002-F 9630 J - 15700 
POTASSIUM, FILTERED 1/1 6780 J 6780 J --- 6780 6780 13SW3002-F 2470 J - 3550 J
SODIUM, FILTERED 1/1 18700 J 18700 J --- 18700 18700 13SW3002-F 33800 J - 35700 J
Field Parameters
DISSOLVED OXYGEN 4/4 8.72 11.45 --- 9.92 9.92 13SW3301 9.34 
OXIDATION REDUCTION POTENTIAL  (MV) 4/4 39.3 166.5 --- 99.1 99.1 13SW3401 130  - 226.2 
PH  (S.U.) 4/4 7.12 7.74 --- 7.44 7.44 13SW3301 7.63  - 7.88 
SPECIFIC CONDUCTANCE  (MS/CM) 4/4 0.347 512 --- 221 221 13SW3501 0.448  - 457 
TEMPERATURE  (°C ) 4/4 10.79 14.5 --- 13.5 13.5 13SW3501 12.5  - 14.25 
TURBIDITY  (NTU) 4/4 1.3 5.92 --- 4.18 4.18 13SW3301 1.1  - 119 
Miscellaneous Parameters  (mg/L)
NITRITE/NITRATE-N 2/4 0.26 0.28 0.025 0.141 0.270 13SW3301 ND

Field duplicate samples are excluded from these summaries because they are considered to be field QC samples

Minimum 
Concentration

Maximum 
Concentration

Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
ND - Not detected
1 - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
J - estimated value
µg/L - micrograms per liter
mg/L - milligrams per liter
MV - millivolts
ms/cm - milliSiemens per centimeter
°C - degrees Celsius
NTU - nephelometric turbidity unit
S.U. - standard unit



TABLE 3-17

SUMMARY OF CHEMICALS DETECTED IN SUMP WATER SAMPLES ES/DI ONLY
SWMU 13 - MINE FILL B

NSWC CRANE
CRANE, INDIANA

SAMPLING ROUND ES/DI ES/DI
LOCATION 13SU/SL007 13SU/SL009
SAMPLE NUMBER 13SU00701 13SU00901
SAMPLE CODE NORMAL ORIG
SAMPLE DATE 2/19/2006 2/19/2006
Energetics  (ug/L)
2,4,6-TRINITROTOLUENE 8.3 1.6  J
2-AMINO-4,6-DINITROTOLUENE 1.1  J 0.98  J
4-AMINO-2,6-DINITROTOLUENE 3.6 2.2
HMX 79 25
RDX 630 69

Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
ES/DI - External Sump / Drainage Investigation
J - estimated value
µg/L - micrograms per liter



TABLE 3-18

SUMMARY OF CHEMICALS DETECTED IN
GULLY SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 14

CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 01 01 03 03 01 01 01 01 01 01 01
LOCATION 13SW/SD01 13SW/SD01 13SW/SD01 13SW/SD01 13SW/SD02 13SW/SD02 13SW/SD03 13SW/SD03 13SW/SD04 13SW/SD04 13SW/SD05
SAMPLE NUMBER 13SW0101 13SW0101-F 13SW0102 13SW0102-F 13SW0201 13SW0201-F 13SW0301 13SW0301-F 13SW0401 13SW0401-F 13SW0501
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 3/29/2003 3/29/2003 10/7/2004 10/7/2004 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003
Semivolatile Organics  (ug/L)
BENZO(A)ANTHRACENE 0.05  U 0.05  U
BENZO(A)PYRENE 0.05  U 0.05  U
BENZO(B)FLUORANTHENE 0.05  U 0.05  U
BENZO(G,H,I)PERYLENE 0.05  U 0.05  U
BENZO(K)FLUORANTHENE 0.05  U 0.05  U
CHRYSENE 0.05  U 0.05  U
FLUORANTHENE 0.05  U 0.05  U
INDENO(1,2,3-CD)PYRENE 0.05  U 0.05  U
PHENANTHRENE 0.05  U 0.05  U
PYRENE 0.05  U 0.05  U
Energetics  (ug/L)
2,4,6-TRINITROTOLUENE 2.3 0.53  J 0.265  U 0.5  U 0.475  U
2,6-DIAMINO-4-NITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE 0.53  J 0.435  U 0.265  U 0.5  U 0.475  U
3-NITROTOLUENE 0.5  U 0.435  U 0.265  U 0.5  U 0.475  U
4-AMINO-2,6-DINITROTOLUENE 1.4 0.52  J 0.265  U 0.5  U 0.475  U
DNX
HMX 0.5  U 2.2 0.265  U 0.5  U 3.5
MNX
RDX 1.5 14 0.25  U 0.47  U 5.3
TNX
Herbicides  (ug/L)
PENTACHLOROPHENOL 0.091 0.013  U
Total Metals  (ug/L)
ALUMINUM 575  J 3080  J 4280  J 904  J 10600  J 3460  J
ARSENIC 0.51  U 1.6  J 1.5  J 0.67  U 3.4  J 1.3  J
BARIUM 112  J 184  J 71.8  J 57  J 94.5  J 56.3  J
CADMIUM 0 3 U 1 3 J 0 32 U 0 08 U 0 37 U 0 11 UCADMIUM 0.3  U 1.3  J 0.32  U 0.08  U 0.37  U 0.11  U
CALCIUM 47200  J 56800  J 39000  J 32800  J 30100  J 28900  J
CHROMIUM 1.2  J 16.8  J 4.6  J 1  U 15.6  J 3.5  J
COBALT 0.16  U 2.1 1.6  J 0.69  U 3.2  J 2.6  J
COPPER 5.2  J 22.8 6.1  J 3.3  J 12.2  J 3.4  J
IRON 467  J 3690 3180  J 700  J 8940  J 3060  J
LEAD 3.5  J 137  J 3.6  J 0.94  U 7.4  J 1.5  J
LITHIUM 1.3  U 4.4  J 2.2  U 9.1  J 5.9  J
MAGNESIUM 6820  J 7430  J 7180  J 7210  J 6190  J 7500  J
MANGANESE 8.2  J 63 104  J 71.7  J 66.8  J 114  J
MERCURY 0.02  U 0.04  U 0.02  U 0.02  U 0.02  U 0.02  U
NICKEL 0.89  J 5.7 3.6  J 3.9  J 7.6  J 5.4  J



TABLE 3-18

SUMMARY OF CHEMICALS DETECTED IN
GULLY SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 14

CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 01 01 03 03 01 01 01 01 01 01 01
LOCATION 13SW/SD01 13SW/SD01 13SW/SD01 13SW/SD01 13SW/SD02 13SW/SD02 13SW/SD03 13SW/SD03 13SW/SD04 13SW/SD04 13SW/SD05
SAMPLE NUMBER 13SW0101 13SW0101-F 13SW0102 13SW0102-F 13SW0201 13SW0201-F 13SW0301 13SW0301-F 13SW0401 13SW0401-F 13SW0501
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 3/29/2003 3/29/2003 10/7/2004 10/7/2004 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003
POTASSIUM 855  J 3580  J 1630  J 2670  J 3760  J 1220  J
SELENIUM 0.21  U 0.36  U 0.29  U 0.15  U 0.28  U 0.24  U
SODIUM 2960  J 3860  J 18400  J 66800  J 16500  J 5420  J
STRONTIUM 105  J 103  J 83.7  J 74.2  J 94.7  J
TITANIUM 11.1  J 67.5  J 18.4  J 122  J 63.2  J
VANADIUM 1.3  J 6.3 7.5  J 1.8  J 18.8  J 6.6  J
ZINC 21.9  J 269  J 30.5  J 12.7  J 43.7  J 14.1  J
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 52.7  J 194  J 119 82.6 138
ARSENIC, FILTERED 0.35  U 0.33  U 0.36  U 0.45  U 0.47  U
BARIUM, FILTERED 107  J 142  J 47.9  J 50.8  J 40.9  J
CALCIUM, FILTERED 46000  J 54200  J 38500  J 33100  J 28100  J
CHROMIUM, FILTERED 0.4  U 0.67  U 0.57  U 0.4  U 0.48  U
COBALT, FILTERED 0.26  U 0.088  U 0.59  U 0.55  U 0.61  U
COPPER, FILTERED 3.2  J 2.2 2  J 2.5  J 3.8  J
IRON, FILTERED 35.7  J 6.15  U 119  J 97  J 176  J
LEAD, FILTERED 0.38  U 1.1  J 0.21  U 0.12  U 0.16  U
LITHIUM, FILTERED 0.77  U 0.88  U 1.3  U 1.3  U
MAGNESIUM, FILTERED 6590  J 6850 6690  J 7210  J 4970  J
MANGANESE, FILTERED 2.9  J 3.8  J 14.4  J 28  J 5.3  J
NICKEL, FILTERED 0.59  U 0.58  J 0.85  U 3.3  J 1.9  J
POTASSIUM, FILTERED 769  J 2760  J 1100  J 2560  J 1460  J
SELENIUM, FILTERED 0.28  U 0.26  U 0.32  U 0.15  U 0.15  U
SODIUM, FILTERED 2950  J 4370  J 18000  J 70600  J 16300  J
STRONTIUM, FILTERED 103  J 101  J 83.5  J 64.3  J
TITANIUM, FILTERED 1.6  J 3.5  J 3.5  J 5.1  J
VANADIUM, FILTERED 0.3  U 1.14  U 0.47  U 0.37  U 0.42  U
ZINC, FILTERED 12.2  J 21.2  J 9.2  J 8.6  J 5.7  U
Field ParametersField Parameters
DISSOLVED OXYGEN 2.83
DISSOLVED OXYGEN - METER 11.7 9.28 9.12 10.41 10.8
OXIDATION REDUCTION POTENTIAL  (MV) 95 271.200000 113 131 174 109
PH  (S.U.) 7.49 6.97 7.24 7.39 7.75 7.58
SPECIFIC CONDUCTANCE  (MS/CM) 0.262 829 0.28 0.496 0.181 0.203
TEMPERATURE  (°C ) 9.29 16.27 9.29 11 10.65 10.49
TURBIDITY  (NTU) 11 9.4 59 16 298 36
Miscellaneous Parameters  (mg/L)
AMMONIA-N 0.01  U 0.01  U 0.04  J 0.02  J 0.02  J
NITRITE/NITRATE-N 0.15  J 0.33  J 0.02  U 0.02  U 0.02  U



TABLE 3-18

SUMMARY OF CHEMICALS DETECTED IN
GULLY SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
PAGE 3 OF 14

CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 01 01 01 01 01 02 02 01 01 02 02
LOCATION 13SW/SD05 13SW/SD06 13SW/SD06 13SW/SD07 13SW/SD07 13SW/SD07 13SW/SD07 13SW/SD08 13SW/SD08 13SW/SD08 13SW/SD08
SAMPLE NUMBER 13SW0501-F 13SW0601 13SW0601-F 13SW0701 13SW0701-F 13SW0702 13SW0702-F 13SW0801 13SW0801-F 13SW0802 13SW0802-F
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 10/27/2003 10/27/2003 5/8/2003 5/8/2003 10/23/2003 10/23/2003
Semivolatile Organics  (ug/L)
BENZO(A)ANTHRACENE 0.22
BENZO(A)PYRENE 0.26
BENZO(B)FLUORANTHENE 0.38
BENZO(G,H,I)PERYLENE 0.23
BENZO(K)FLUORANTHENE 0.2
CHRYSENE 0.35
FLUORANTHENE 0.96
INDENO(1,2,3-CD)PYRENE 0.2
PHENANTHRENE 0.51
PYRENE 0.65
Energetics  (ug/L)
2,4,6-TRINITROTOLUENE 0.5  U 0.265  U 0.24  U 0.29  U 0.25  U
2,6-DIAMINO-4-NITROTOLUENE 0.24  U 0.25  U
2-AMINO-4,6-DINITROTOLUENE 0.5  U 0.265  U 0.24  U 0.29  U 0.25  U
3-NITROTOLUENE 0.5  U 0.265  U 0.24  U 0.29  U 0.25  U
4-AMINO-2,6-DINITROTOLUENE 0.5  U 0.265  U 0.24  U 0.29  U 0.25  U
DNX 0.24  U 0.25  U
HMX 2.8 0.265  U 0.67 1.2 1.2  J
MNX 0.24  U 0.25  U
RDX 3.6 0.29  J 0.35  J 2.8 1.4
TNX 0.24  U 0.25  U
Herbicides  (ug/L)
PENTACHLOROPHENOL 0.025  J
Total Metals  (ug/L)
ALUMINUM 1740  J 19100  J 200  J 1650  J 53.4  U
ARSENIC 0.97  U 5.8  J 0.32  U 1.2  J 1.5  J
BARIUM 84.7  J 247  J 57.8  J 88.4  J 92  J
CADMIUM 0 08 U 0 56 U 0 13 U 0 06 U 0 04 UCADMIUM 0.08  U 0.56  U 0.13  U 0.06  U 0.04  U
CALCIUM 58800  J 133000  J 64400  J 59900  J 76400  J
CHROMIUM 2  J 20.5  J 0.43  U 1.9  J 0.44  U
COBALT 1.2  J 5.2  J 0.21  U 0.72  U 3.2  J
COPPER 4.6  J 17.6  J 2.3  J 1.9  J 0.38  U
IRON 1380  J 16200  J 198  J 1140  J 2750  J
LEAD 1.9  J 29.9  J 1.6  U 1.2  U 0.09  U
LITHIUM 2.8  J 14.3  J 1.6  U
MAGNESIUM 10900  J 18100  J 4700  J 10500  J 14200  U
MANGANESE 89.6  J 195  J 34.2  J 118  J 3190  J
MERCURY 0.02  U 0.02  U 0.02  U 0.2  U 0.02  U
NICKEL 2.4  J 12.3  J 0.67  J 2  J 1.2
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 01 01 01 01 01 02 02 01 01 02 02
LOCATION 13SW/SD05 13SW/SD06 13SW/SD06 13SW/SD07 13SW/SD07 13SW/SD07 13SW/SD07 13SW/SD08 13SW/SD08 13SW/SD08 13SW/SD08
SAMPLE NUMBER 13SW0501-F 13SW0601 13SW0601-F 13SW0701 13SW0701-F 13SW0702 13SW0702-F 13SW0801 13SW0801-F 13SW0802 13SW0802-F
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 10/27/2003 10/27/2003 5/8/2003 5/8/2003 10/23/2003 10/23/2003
POTASSIUM 1330  J 4380  J 621  J 1430  J 2180  J
SELENIUM 0.55  U 0.51  U 0.09  U 0.19  U 0.16  U
SODIUM 55500  J 325000  J 88300  J 33100  J 19900  J
STRONTIUM 149  J 245  J 143  J
TITANIUM 33  J 356  J 4.7  J 24.2  J 1.3  J
VANADIUM 3.1  J 38.1  J 0.61  U 3.2  J 0.27  U
ZINC 9.8  J 79.3  J 10.8  J 7.8  J 17.7  J
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 108 57.1 56 52.8  U 24.8  U 7.6  U
ARSENIC, FILTERED 0.19  U 0.42  U 0.15  U 0.25  U 0.73  U 1  J
BARIUM, FILTERED 40  J 75.7  J 149  J 58.8  J 78.1  J 95.3  J
CALCIUM, FILTERED 28800  J 56900  J 121000  J 63400  J 5660  J 75300  J
CHROMIUM, FILTERED 0.21  U 0.38  U 0.39  U 0.22  U 0.33  U 0.26  U
COBALT, FILTERED 1.3  J 0.7  U 0.43  U 0.6  J 0.32  U 3.2  J
COPPER, FILTERED 3.5  J 2.3  J 2.2  J 1.4  J 1  U 0.3  U
IRON, FILTERED 120  J 43.4  J 26.9  U 41.6  U 14.9  U 1120  J
LEAD, FILTERED 0.28  U 0.14  U 0.18  U 0.13  U 0.2  U 0.27  U
LITHIUM, FILTERED 3.1  J 1.5  U 0.37  U 0.96  U
MAGNESIUM, FILTERED 7210  J 11000  J 14400  J 5300  J 9870  J 13700  U
MANGANESE, FILTERED 64.9  J 63.3  J 20.4  J 28.7  J 84.4  J 3110  J
NICKEL, FILTERED 2.9  J 1.5  J 0.61  U 0.55  U 1.1  J 0.84  J
POTASSIUM, FILTERED 735  J 1080  J 1080  J 651  J 1100  J 2200  J
SELENIUM, FILTERED 0.21  U 0.59  U 0.17  U 0.09  U 0.36  U 0.14  U
SODIUM, FILTERED 5350  J 55800  J 311000  J 106000  J 3190  J 18800  J
STRONTIUM, FILTERED 88  J 142  J 219  J 140  J
TITANIUM, FILTERED 3.2  J 1.4  J 1.1  U 1  U 1.1  U 0.59  J
VANADIUM, FILTERED 0.27  U 0.23  U 0.34  U 0.35  U 0.38  U 0.1  U
ZINC, FILTERED 19.8  J 5.3  U 3.8  U 17.4  J 3.4  J 16  U
Field ParametersField Parameters
DISSOLVED OXYGEN
DISSOLVED OXYGEN - METER 9.62 8.13 5.19 6.91 6.03
OXIDATION REDUCTION POTENTIAL  (MV) 640 177 270 150.600000 -23.7
PH  (S.U.) 7.41 7.32 7.25 6.13 7.09
SPECIFIC CONDUCTANCE  (MS/CM) 0.543 1.394 0.55 0.462 0.46
TEMPERATURE  (°C ) 10.44 9.8 13.27 15.18 14.71
TURBIDITY  (NTU) 352 9.12 31 19.3
Miscellaneous Parameters  (mg/L)
AMMONIA-N 0.01  U 0.03  J 0.01  U 0.07 0.4  J
NITRITE/NITRATE-N 0.54  J 0.18  J 0.15 0.64 0.62  J
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 01 01 02 02 01 01 02 02 01 01 02
LOCATION 13SW/SD09 13SW/SD09 13SW/SD09 13SW/SD09 13SW/SD10 13SW/SD10 13SW/SD10 13SW/SD10 13SW/SD12 13SW/SD12 13SW/SD12
SAMPLE NUMBER 13SW0901 13SW0901-F 13SW0902 13SW0902-F 13SW1001 13SW1001-F 13SW1002 13SW1002-F 13SW1201 13SW1201-F 13SW1202
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL ORIG ORIG NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 3/29/2003 3/29/2003 10/27/2003 10/27/2003 3/29/2003 3/29/2003 10/23/2003 10/23/2003 3/30/2003 3/30/2003 10/22/2003
Semivolatile Organics  (ug/L)
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
FLUORANTHENE
INDENO(1,2,3-CD)PYRENE
PHENANTHRENE
PYRENE
Energetics  (ug/L)
2,4,6-TRINITROTOLUENE 0.65  U 0.25  U 0.55  U 0.27  U 1.9  J 0.24  U
2,6-DIAMINO-4-NITROTOLUENE 0.25  U 0.27  U 0.24  U
2-AMINO-4,6-DINITROTOLUENE 0.65  U 0.25  U 0.55  U 0.27  U 0.84  J 0.52  J
3-NITROTOLUENE 0.65  U 0.25  U 0.55  U 0.27  U 0.28  U 0.24  U
4-AMINO-2,6-DINITROTOLUENE 0.65  U 0.25  U 0.55  U 0.27  U 2  J 0.98  J
DNX 0.25  U 0.59  J 3.5  J
HMX 0.65  U 0.25  U 15  J 10 26 19
MNX 0.25  U 0.27  U 3.1
RDX 0.6  U 0.42  J 18 0.27  U 100 57
TNX 0.25  U 0.27  U 0.81
Herbicides  (ug/L)
PENTACHLOROPHENOL
Total Metals  (ug/L)
ALUMINUM 2700  J 139  J 2080  J 106  U 1330  J 1740  J
ARSENIC 0.91  U 0.33  U 0.8  U 0.35  U 4.2  J 2.2  J
BARIUM 38  J 61.1  J 44.1  J 49.6  J 80.7  J 68.5  J
CADMIUM 0 08 U 0 05 U 0 1 U 0 19 U 0 16 U 0 19 UCADMIUM 0.08  U 0.05  U 0.1  U 0.19  U 0.16  U 0.19  U
CALCIUM 18900  J 82600  J 23500  J 44600  J 55000  J 54700  J
CHROMIUM 2.5  J 0.59  U 1.9  J 0.42  U 1.8  J 3.2  J
COBALT 0.65  U 0.18  U 2.6  J 5.1  J 1.2  J 2.4  J
COPPER 3.6  J 3  J 2.2  J 1.3  J 7.2  J 4.2  J
IRON 2350  J 152  J 1740  J 406  J 1090  J 1920  J
LEAD 1.5  J 0.41  U 1.3  J 0.27  U 0.92  U 2  J
LITHIUM 1.8  U 6.6  J 2  U
MAGNESIUM 3600  J 11400  J 6660  J 8220  J 18600  J 13000  J
MANGANESE 25  J 10.6  J 231  J 1900  J 69.9  J 292  J
MERCURY 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U
NICKEL 2.1  J 1.1  J 4.5  J 4.7 4.5  J 5.7
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 01 01 02 02 01 01 02 02 01 01 02
LOCATION 13SW/SD09 13SW/SD09 13SW/SD09 13SW/SD09 13SW/SD10 13SW/SD10 13SW/SD10 13SW/SD10 13SW/SD12 13SW/SD12 13SW/SD12
SAMPLE NUMBER 13SW0901 13SW0901-F 13SW0902 13SW0902-F 13SW1001 13SW1001-F 13SW1002 13SW1002-F 13SW1201 13SW1201-F 13SW1202
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL ORIG ORIG NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 3/29/2003 3/29/2003 10/27/2003 10/27/2003 3/29/2003 3/29/2003 10/23/2003 10/23/2003 3/30/2003 3/30/2003 10/22/2003
POTASSIUM 1130  J 1320  J 7750  J 730  J 97700  J 31800  J
SELENIUM 0.1  U 0.09  U 0.1  U 0.06  U 0.5  U 0.41  U
SODIUM 3020  J 9120  J 7780  J 9750  J 28300  J 16700  J
STRONTIUM 48  J 59  J 120  J
TITANIUM 51  J 6.4  J 36.4  J 1.9  J 26.3  J 31.8
VANADIUM 4.9  J 0.57  U 3.6  J 0.3  U 5.2  J 5.1  J
ZINC 27  J 68.9  J 13.9  J 7.8  U 16.1  J 18.1  J
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 822 16.5  U 303 9.2  U 137
ARSENIC, FILTERED 0.47  U 0.26  U 0.37  U 0.25  U 3.6  J
BARIUM, FILTERED 28.4  J 62.3  J 33.7  J 46.2  J 74.6  J
CALCIUM, FILTERED 18600  J 81400  J 24300  J 43000  J 51400  J
CHROMIUM, FILTERED 0.89  U 0.2  U 0.55  U 0.31  U 0.67  U
COBALT, FILTERED 0.65  U 0.63  J 1.6  J 6.5  J 1.3  J
COPPER, FILTERED 2.1  J 1.9  J 1.2  U 0.73  J 6.6  J
IRON, FILTERED 750  J 22.4  U 343  J 47.3  U 193  J
LEAD, FILTERED 0.38  U 0.02  U 0.18  U 0.05  U 0.22  U
LITHIUM, FILTERED 0.66  U 5.5  J 1.2  U
MAGNESIUM, FILTERED 3440  J 11900  J 6610  J 7970  J 18000  J
MANGANESE, FILTERED 9.2  J 5  J 160  J 1670  J 52.2  J
NICKEL, FILTERED 1.1  J 0.7  J 3.3  J 4.1 3.8  J
POTASSIUM, FILTERED 846  J 1370  J 7430  J 600  J 97700  J
SELENIUM, FILTERED 0.08  U 0.15  U 0.13  U 0.08  U 0.44  U
SODIUM, FILTERED 2920  J 9550  J 7840  J 9570  J 27500  J
STRONTIUM, FILTERED 45.5  J 56.3  J 117  J
TITANIUM, FILTERED 19.5  J 0.74  U 8  J 0.11  J 7.7  J
VANADIUM, FILTERED 1.6  J 0.34  U 0.73  U 0.06  U 3.4  J
ZINC, FILTERED 10.1  J 54.5  J 8.6  J 7.8  U 8.1  J
Field ParametersField Parameters
DISSOLVED OXYGEN
DISSOLVED OXYGEN - METER 9.81 8.55 9.95 3.65 11.98 9.5
OXIDATION REDUCTION POTENTIAL  (MV) 120 324.400000 145 178.700000 162 233.600000
PH  (S.U.) 8.48 7.8 7.74 6.17 7.92 7.51
SPECIFIC CONDUCTANCE  (MS/CM) 0.138 0.436 0.199 0.27 0.64 0.427
TEMPERATURE  (°C ) 11 11.8 9.3 12.77 6.85 12.25
TURBIDITY  (NTU) 45 5.13 150 1.98 17 6
Miscellaneous Parameters  (mg/L)
AMMONIA-N 0.01  J 0.01 0.08  J 0.03  J 0.88  J 0.005  UJ
NITRITE/NITRATE-N 0.02  U 0.18 0.46  J 0.025  U 5.8  J 0.13  U
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 02 01 01 02 02 02 02 03 02 02 03
LOCATION 13SW/SD12 13SW/SD13 13SW/SD13 13SW/SD13 13SW/SD13 13SW/SD14 13SW/SD14 13SW/SD14 13SW/SD15 13SW/SD15 13SW/SD15
SAMPLE NUMBER 13SW1202-F 13SW1301 13SW1301-F 13SW1302 13SW1302-F 13SW1401 13SW1401-F 13SW1402 13SW1501 13SW1501-F 13SW1502
SAMPLE CODE NORMAL NORMAL NORMAL ORIG ORIG ORIG ORIG NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 10/22/2003 3/30/2003 3/30/2003 10/22/2003 10/22/2003 10/22/2003 10/22/2003 10/27/2004 10/27/2003 10/27/2003 10/27/2004
Semivolatile Organics  (ug/L)
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
FLUORANTHENE
INDENO(1,2,3-CD)PYRENE
PHENANTHRENE
PYRENE
Energetics  (ug/L)
2,4,6-TRINITROTOLUENE 6.8 0.24  U 0.24  U 0.42  J 0.24  U 0.25  U
2,6-DIAMINO-4-NITROTOLUENE 0.44  J 0.24  U 0.248  U 0.24  U 0.25  U
2-AMINO-4,6-DINITROTOLUENE 1.6  J 8.3  J 1.3 1  J 0.24  U 0.26  J
3-NITROTOLUENE 0.6  U 0.31  J 0.24  U 0.248  U 0.24  U 0.25  U
4-AMINO-2,6-DINITROTOLUENE 3.8  J 21  J 2.9 2.5 0.24  U 0.62
DNX 4.2  J 2.7  J 1 23  J 1.8  J
HMX 14 33  J 20 18 210 160
MNX 5.2  J 3.8  J 1.9 47 22
RDX 84 180  J 77 97 1500 1000
TNX 1.1  J 0.62  J 0.248  U 4 0.74  J
Herbicides  (ug/L)
PENTACHLOROPHENOL
Total Metals  (ug/L)
ALUMINUM 714  J 167  J 202  J 3760  J
ARSENIC 0.95  U 1.3  J 0.85  J 4  J
BARIUM 58.8  J 94.3  J 78.6  J 91.3  J
CADMIUM 0 11 U 0 12 U 0 04 U 0 3 UCADMIUM 0.11  U 0.12  U 0.04  U 0.3  U
CALCIUM 38700  J 74800  J 36700  J 21900  J
CHROMIUM 0.98  U 0.69  U 1  U 8.1  J
COBALT 1.9  J 1.2  J 0.19  U 9  J
COPPER 2.4  J 3.8  J 2.8  J 18  J
IRON 673  J 337  J 147  U 6220  J
LEAD 0.77  U 0.24  U 0.15  U 9.7  J
LITHIUM 3.9  J
MAGNESIUM 7480  J 12600  J 10100  J 9300  J
MANGANESE 107  J 170  J 26.1  J 516  J
MERCURY 0.02  U 0.02  U 0.02  U 0.047  J
NICKEL 3.8  J 6.3 1.9 22  J
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 02 01 01 02 02 02 02 03 02 02 03
LOCATION 13SW/SD12 13SW/SD13 13SW/SD13 13SW/SD13 13SW/SD13 13SW/SD14 13SW/SD14 13SW/SD14 13SW/SD15 13SW/SD15 13SW/SD15
SAMPLE NUMBER 13SW1202-F 13SW1301 13SW1301-F 13SW1302 13SW1302-F 13SW1401 13SW1401-F 13SW1402 13SW1501 13SW1501-F 13SW1502
SAMPLE CODE NORMAL NORMAL NORMAL ORIG ORIG ORIG ORIG NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 10/22/2003 3/30/2003 3/30/2003 10/22/2003 10/22/2003 10/22/2003 10/22/2003 10/27/2004 10/27/2003 10/27/2003 10/27/2004
POTASSIUM 15100  J 42400  J 36000  J 30000  J
SELENIUM 0.15  U 0.36  U 0.21  U 0.31  U
SODIUM 8900  J 16700  J 10600  J 6640  J
STRONTIUM 94.3  J
TITANIUM 11.6  J 3.6  J 4.5  J 56.7  J
VANADIUM 1.8  J 1.1  J 0.92  J 8.4  J
ZINC 21.2  J 18.3  J 2.5  U 54.1  J
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 43.2  U 103 35.3  U 36.8  U 255  J
ARSENIC, FILTERED 1.4  J 0.66  U 1.2  J 0.8  J 0.64  J
BARIUM, FILTERED 51.7  J 53.7  J 94.5  J 75.9  J 40.5  J
CALCIUM, FILTERED 54500  J 37900  J 73100  J 39800  J 20400  J
CHROMIUM, FILTERED 0.72  U 0.27  U 0.63  U 0.5  U 0.59  U
COBALT, FILTERED 2.9  J 1.7  J 1  J 0.21  U 0.97  J
COPPER, FILTERED 2.5  J 1.9  J 3.5  J 2.7  J 3.8  J
IRON, FILTERED 44.2  U 82.5  J 122  U 46  U 211  J
LEAD, FILTERED 0.13  U 0.08  U 0.09  U 0.08  U 0.17  U
LITHIUM, FILTERED 3.5  J
MAGNESIUM, FILTERED 12900  J 7630  J 12300  J 10700  J 8560  J
MANGANESE, FILTERED 119  J 88.3  J 141  J 10  J 4  J
NICKEL, FILTERED 3.2 3.2  J 6.2 1.8 3.8  J
POTASSIUM, FILTERED 31100  J 15100  J 42100  J 39900  J 28600  J
SELENIUM, FILTERED 0.28  U 0.18  U 0.36  U 0.24  U 0.26  U
SODIUM, FILTERED 16500  J 9160  J 16400  J 11400  J 7110  J
STRONTIUM, FILTERED 91.8  J
TITANIUM, FILTERED 1.5  J 3  J 0.55  J 1  J 6.5  J
VANADIUM, FILTERED 1.2  J 0.67  U 0.75  J 0.6  J 0.69  J
ZINC, FILTERED 4.1  U 13.1  J 15.4  U 2.3  U 14.1  J
Field ParametersField Parameters
DISSOLVED OXYGEN 10.3 11.97
DISSOLVED OXYGEN - METER 12.32 2.19 5.93 10.59
OXIDATION REDUCTION POTENTIAL  (MV) 157 255.600000 224.700000 81.7 290.5 101.4
PH  (S.U.) 8.07 7.42 7.33 7.45 7.43 7.41
SPECIFIC CONDUCTANCE  (MS/CM) 0.26 0.531 0.365 0.702 0.251 0.361
TEMPERATURE  (C ) 6.52 13.33 12.14 14.69 8.93 14.22
TURBIDITY  (NTU) 12.6 3 4.4 12.8 10.4 23.8
Miscellaneous Parameters  (mg/L)
AMMONIA-N 0.14  J 0.04  J 0.005  UJ 0.01
NITRITE/NITRATE-N 1.6  J 3.6  J 0.54  J 7.4 0.14 3.4
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 02 02 03 02 02 02 02 02 02 02 02
LOCATION 13SW/SD16 13SW/SD16 13SW/SD16 13SW/SD18 13SW/SD18 13SW/SD19 13SW/SD19 13SW/SD20 13SW/SD20 13SW/SD22 13SW/SD22
SAMPLE NUMBER 13SW1601 13SW1601-F 13SW1602 13SW1801 13SW1801-F 13SW1901 13SW1901-F 13SW2001 13SW2001-F 13SW2201 13SW2201-F
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 10/22/2003 10/22/2003 10/27/2004 10/23/2003 10/23/2003 10/23/2003 10/23/2003 10/23/2003 10/23/2003 10/22/2003 10/22/2003
Semivolatile Organics  (ug/L)
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
FLUORANTHENE
INDENO(1,2,3-CD)PYRENE
PHENANTHRENE
PYRENE
Energetics  (ug/L)
2,4,6-TRINITROTOLUENE 0.25  U 0.24  U 0.25  U 0.24  U 0.27  U 0.26  U
2,6-DIAMINO-4-NITROTOLUENE 0.25  U 0.24  U 0.25  U 0.24  U 0.27  U 0.26  U
2-AMINO-4,6-DINITROTOLUENE 0.8  J 0.35  J 0.25  U 0.24  U 0.27  U 0.26  U
3-NITROTOLUENE 0.29  J 0.24  U 0.25  U 0.24  U 0.27  U 0.26  U
4-AMINO-2,6-DINITROTOLUENE 1.6 0.83 0.25  U 0.24  U 0.27  U 0.26  U
DNX 3.6  J 0.24  U 0.25  U 0.24  U 0.27  U 0.26  U
HMX 21 15 0.25  U 0.24  U 0.27  U 0.26  U
MNX 3 1.2 0.25  U 0.24  U 0.27  U 0.26  U
RDX 50 43 0.25  U 0.24  U 0.46  J 1.6
TNX 0.48  J 0.24  U 0.25  U 0.24  U 0.27  U 0.26  U
Herbicides  (ug/L)
PENTACHLOROPHENOL
Total Metals  (ug/L)
ALUMINUM 5690  J 68.2  U 95.4  U 437  J 392  J
ARSENIC 1.4  J 0.14  U 0.19  U 0.24  U 0.26  U
BARIUM 101  J 57  J 50.1  J 55.6  J 77.7  J
CADMIUM 0 06 U 0 04 U 0 04 U 0 04 U 0 04 UCADMIUM 0.06  U 0.04  U 0.04  U 0.04  U 0.04  U
CALCIUM 29000  J 43800  J 72500  J 3040  J 62300  J
CHROMIUM 8.2  J 0.39  U 0.58  U 0.95  U 0.45  U
COBALT 1.1  J 0.07  U 0.39  U 0.33  U 0.47  J
COPPER 3.1  J 0.56  U 0.89  J 1.3  J 1.3  J
IRON 3600  J 47.8  U 74.8  U 455  J 116  U
LEAD 1.8  J 0.07  U 0.13  U 0.35  U 0.31  U
LITHIUM
MAGNESIUM 7980  J 8940  J 15600  J 836  J 8520  J
MANGANESE 61.4  J 19.5  J 26  J 41.4  J 136  J
MERCURY 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U
NICKEL 5.2 0.86  J 1.5 1.2 1.6
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 02 02 03 02 02 02 02 02 02 02 02
LOCATION 13SW/SD16 13SW/SD16 13SW/SD16 13SW/SD18 13SW/SD18 13SW/SD19 13SW/SD19 13SW/SD20 13SW/SD20 13SW/SD22 13SW/SD22
SAMPLE NUMBER 13SW1601 13SW1601-F 13SW1602 13SW1801 13SW1801-F 13SW1901 13SW1901-F 13SW2001 13SW2001-F 13SW2201 13SW2201-F
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 10/22/2003 10/22/2003 10/27/2004 10/23/2003 10/23/2003 10/23/2003 10/23/2003 10/23/2003 10/23/2003 10/22/2003 10/22/2003
POTASSIUM 17500  J 1800  J 2960  J 1980  J 2190  J
SELENIUM 0.13  U 0.12  U 0.09  U 0.08  U 0.13  U
SODIUM 8500  J 28900  J 41500  J 2260  J 29200  J
STRONTIUM
TITANIUM 69.3 1.9  J 1.7  J 6.4 1.9  J
VANADIUM 12  J 0.19  U 0.22  U 1.1  J 0.42  J
ZINC 20.3  J 2.1  U 13.1  U 7.9  U 9.7  U
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 134  J 33.1  U 8.9  U 19.4  U 7.6  U
ARSENIC, FILTERED 0.26  U 0.09  U 0.11  U 0.13  U 0.2  U
BARIUM, FILTERED 70.1  J 58  J 50  J 55.2  J 57.8  J
CALCIUM, FILTERED 28900  J 43600  J 73800  J 30500  J 61300  J
CHROMIUM, FILTERED 0.63  U 0.36  U 0.41  U 0.32  U 0.3  U
COBALT, FILTERED 3.3  J 2.7  J 0.26  U 2.8  J 1.3  J
COPPER, FILTERED 1.5  J 0.57  J 0.46  U 0.73  J 0.95  J
IRON, FILTERED 114  U 13.8  U 7  U 11.6  U 9  U
LEAD, FILTERED 0.11  U 0.04  U 0.04  U 0.06  U 0.07  U
LITHIUM, FILTERED
MAGNESIUM, FILTERED 8100  J 8610  J 15400  J 8290  J 8250  J
MANGANESE, FILTERED 25.9  J 17.8  J 5.9  J 30.5  J 25.3  J
NICKEL, FILTERED 1.2 0.96  J 0.85  J 0.96  J 0.97  J
POTASSIUM, FILTERED 16200  J 1780  J 2920  J 2000  J 2100  J
SELENIUM, FILTERED 0.12  U 0.13  U 0.08  U 0.07  U 0.09  U
SODIUM, FILTERED 9450  J 28200  J 41300  J 22100  J 29400  J
STRONTIUM, FILTERED
TITANIUM, FILTERED 3.7  J 1.2  J 0.76  J 0.27  J 0.2  J
VANADIUM, FILTERED 0.44  J 0.12  U 0.07  U 0.1  U 0.2  U
ZINC, FILTERED 8.9  U 2.4  U 2.2  U 9.5  U 4.4  U
Field ParametersField Parameters
DISSOLVED OXYGEN 11.63
DISSOLVED OXYGEN - METER 8.48 7.19 6.03 4.39 3.71
OXIDATION REDUCTION POTENTIAL  (MV) 213.700000 71.5 175.600000 203.5 158.3 264.700000
PH  (S.U.) 7.17 7.61 7.12 7.25 7.75 7.02
SPECIFIC CONDUCTANCE  (MS/CM) 0.254 0.297 0.347 0.566 0.3 0.434
TEMPERATURE  (°C ) 12.18 14.56 12.11 11.69 13.22 13.65
TURBIDITY  (NTU) 6.5 12.7 1.03 1.93 6.25 1.5
Miscellaneous Parameters  (mg/L)
AMMONIA-N 0.005  UJ 0.005  UJ 0.04  J 0.005  UJ 0.005  UJ
NITRITE/NITRATE-N 0.66  J 1.3 0.025  U 0.13  U 0.11  U 0.025  U
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 03 03 02 02 02 02 02 02 02 02 02
LOCATION 13SW/SD22 13SW/SD22 13SW/SD24 13SW/SD24 13SW/SD25 13SW/SD25 13SW/SD26 13SW/SD26 13SW/SD27 13SW/SD27 13SW/SD29
SAMPLE NUMBER 13SW2202 13SW2202-F 13SW2401 13SW2401-F 13SW2501 13SW2501-F 13SW2601 13SW2601-F 13SW2701 13SW2701-F 13SW2901
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL ORIG ORIG NORMAL NORMAL NORMAL NORMAL DRY
SAMPLE DATE 10/27/2004 10/27/2004 10/27/2003 10/27/2003 10/27/2003 10/27/2003 10/27/2003 10/27/2003 10/23/2003 10/23/2003 10/27/2004
Semivolatile Organics  (ug/L)
BENZO(A)ANTHRACENE 0.049  U
BENZO(A)PYRENE 0.049  UJ
BENZO(B)FLUORANTHENE 0.049  U
BENZO(G,H,I)PERYLENE 0.049  U
BENZO(K)FLUORANTHENE 0.049  U
CHRYSENE 0.049  U
FLUORANTHENE 0.049  U
INDENO(1,2,3-CD)PYRENE 0.049  U
PHENANTHRENE 0.049  U
PYRENE 0.049  U
Energetics  (ug/L)
2,4,6-TRINITROTOLUENE 0.26  U 0.25  U 0.25  U 0.26  U
2,6-DIAMINO-4-NITROTOLUENE 0.26  U 0.25  U 0.25  U 0.26  U
2-AMINO-4,6-DINITROTOLUENE 0.26  U 0.25  U 0.25  U 0.26  U
3-NITROTOLUENE 0.26  U 0.25  U 0.25  U 0.26  U
4-AMINO-2,6-DINITROTOLUENE 0.26  U 0.25  U 0.25  U 0.46  J
DNX 0.26  U 0.25  U 0.25  U 0.86
HMX 0.26  U 0.25  U 0.25  U 8.2
MNX 0.26  U 0.25  U 0.25  U 1.2  J
RDX 0.26  U 0.25  U 0.25  U 22
TNX 0.26  U 0.25  U 0.25  U 0.26  U
Herbicides  (ug/L)
PENTACHLOROPHENOL
Total Metals  (ug/L)
ALUMINUM 680  J 482  J 41.9  U 108  J 139  J
ARSENIC 0.45  U 0.38  U 0.11  U 0.15  U 0.48  U
BARIUM 42.5  J 47.3  J 50.7  J 62.5  J 54.6  J
CADMIUM 0 039 U 0 04 U 0 04 U 0 04 U 0 04 UCADMIUM 0.039  U 0.04  U 0.04  U 0.04  U 0.04  U
CALCIUM 33000  J 17200  J 28100  J 27900  J 26400  J
CHROMIUM 1  J 0.62  U 0.19  U 0.6  U 0.6  U
COBALT 0.26  U 0.52  U 0.07  U 0.11  U 0.18  U
COPPER 3  J 3.4  J 0.89  U 1.3  J 2.2  J
IRON 767  J 432  J 34.7  U 75.4  U 162  U
LEAD 0.6  U 0.78  U 0.07  U 0.76  U 0.22  U
LITHIUM
MAGNESIUM 5530  J 4770  J 7540  J 6930  J 8260  J
MANGANESE 9.4  U 111  J 7.5  J 14.2  J 28.1  J
MERCURY 0.03  U 0.02  U 0.02  U 0.02  U 0.02  U
NICKEL 2  U 1.8  J 0.76  J 2.5  J 1.3
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 03 03 02 02 02 02 02 02 02 02 02
LOCATION 13SW/SD22 13SW/SD22 13SW/SD24 13SW/SD24 13SW/SD25 13SW/SD25 13SW/SD26 13SW/SD26 13SW/SD27 13SW/SD27 13SW/SD29
SAMPLE NUMBER 13SW2202 13SW2202-F 13SW2401 13SW2401-F 13SW2501 13SW2501-F 13SW2601 13SW2601-F 13SW2701 13SW2701-F 13SW2901
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL ORIG ORIG NORMAL NORMAL NORMAL NORMAL DRY
SAMPLE DATE 10/27/2004 10/27/2004 10/27/2003 10/27/2003 10/27/2003 10/27/2003 10/27/2003 10/27/2003 10/23/2003 10/23/2003 10/27/2004
POTASSIUM 2130  J 3310  J 1700  J 1750  J 20400  J
SELENIUM 0.2  U 0.12  U 0.04  U 0.09  U 0.11  U
SODIUM 8920  J 17200  J 13900  J 16200  J 9470  J
STRONTIUM
TITANIUM 6.7  J 0.73  U 2.2  J 2  J
VANADIUM 1.3  J 0.88  J 0.11  U 0.27  U 0.55  J
ZINC 6.3  U 9.4  J 6.8  J 12.3  J 2.7  U
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 26.4  U 217  J 9.9  U 156  J 11  U
ARSENIC, FILTERED 0.23  U 0.18  U 0.11  U 0.17  U 0.42  U
BARIUM, FILTERED 39.8  J 44.5  J 55.1  J 65.2  J 54.8  J
CALCIUM, FILTERED 33100  J 17500  J 28200  J 28800  J 26300  J
CHROMIUM, FILTERED 0.46  U 0.46  U 0.13  U 0.46  U 0.38  U
COBALT, FILTERED 0.088  U 0.77  J 0.52  U 0.64  J 3.1  J
COPPER, FILTERED 2.5  J 1.9  J 0.81  U 1.9  J 1.9  J
IRON, FILTERED 43  U 137  J 6.2  U 75.9  U 15.8  U
LEAD, FILTERED 0.23  U 0.09  U 0.02  U 0.19  U 0.09  U
LITHIUM, FILTERED
MAGNESIUM, FILTERED 5410  J 4860  J 7720  J 7130  J 8050  J
MANGANESE, FILTERED 3.5  U 59.3  J 2.1  U 11.7  J 13.3  J
NICKEL, FILTERED 1.5  U 1.4  J 0.89  J 2.4  J 1.4
POTASSIUM, FILTERED 2080  J 3310  J 1760  J 1810  J 20700  J
SELENIUM, FILTERED 0.23  U 0.04  U 0.04  U 0.1  U 0.11  U
SODIUM, FILTERED 8840  J 18000  J 14600  J 16800  J 9250  J
STRONTIUM, FILTERED
TITANIUM, FILTERED 4.8  J 0.34  U 2.8  J 0.1  J
VANADIUM, FILTERED 1.14  U 0.39  U 0.06  U 0.37  U 0.24  U
ZINC, FILTERED 3  U 11.4  J 6.9  J 6.6  J 2.1  U
Field ParametersField Parameters
DISSOLVED OXYGEN 10.84
DISSOLVED OXYGEN - METER 8.29 8.64 6.7 8.2
OXIDATION REDUCTION POTENTIAL  (MV) 74.1 261.700000 288 341.3 257.1
PH  (S.U.) 7.7 7.65 7.63 6.87 7.58
SPECIFIC CONDUCTANCE  (MS/CM) 0.205 0.207 0.262 0.26 0.264
TEMPERATURE  (°C ) 15.14 10.52 10.95 12.25 13.43
TURBIDITY  (NTU) 21.3 22.7 0 8.04 4
Miscellaneous Parameters  (mg/L)
AMMONIA-N 0.04 0.01  U 0.01  U 0.005  UJ
NITRITE/NITRATE-N 200 0.05  U 0.39 0.26  J
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD UPGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 02 01 01 02 02 02 02 03 03
LOCATION 13SW/SD32 13SW11 13SW11 13SW11 13SW11 13SW/SD28 13SW/SD28 13SW/SD28 13SW/SD28
SAMPLE NUMBER 13SW3201 13SW1101 13SW1101-F 13SW1102 13SW1102-F 13SW2801 13SW2801-F 13SW2802 13SW2802-F
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG ORIG
SAMPLE DATE 10/24/2003 5/8/2003 5/8/2003 11/18/2003 11/18/2003 10/27/2003 10/27/2003 10/26/2004 10/26/2004
Semivolatile Organics  (ug/L)
BENZO(A)ANTHRACENE 0.2  J
BENZO(A)PYRENE 0.27  J
BENZO(B)FLUORANTHENE 0.4  J
BENZO(G,H,I)PERYLENE 0.22  J
BENZO(K)FLUORANTHENE 0.19  J
CHRYSENE 0.33  J
FLUORANTHENE 0.77  J
INDENO(1,2,3-CD)PYRENE 0.21  J
PHENANTHRENE 0.32  J
PYRENE 0.58  J
Energetics  (ug/L)
2,4,6-TRINITROTOLUENE 0.21  U 0.287  U 0.24  U
2,6-DIAMINO-4-NITROTOLUENE 0.287  U 0.24  U
2-AMINO-4,6-DINITROTOLUENE 0.25  R 0.9  J 0.24  U
3-NITROTOLUENE 0.21  U 0.287  U 0.24  U
4-AMINO-2,6-DINITROTOLUENE 1  J 4.5  J 0.24  U
DNX 35 0.24  U
HMX 93 730 0.24  U
MNX 72 0.24  U
RDX 610 5500 0.24  U
TNX 4 0.24  U
Herbicides  (ug/L)
PENTACHLOROPHENOL
Total Metals  (ug/L)
ALUMINUM 3080  J 7250  J 486  J 1770  J
ARSENIC 35.7  J 8.4  J 0.35  U 0.8  J
BARIUM 25.3  J 53.3  J 58.1  J 58.2  J
CADMIUM 0 29 U 0 24 U 0 06 U 0 04 UCADMIUM 0.29  U 0.24  U 0.06  U 0.04  U
CALCIUM 95400  J 45800  J 6550  J 5060  J
CHROMIUM 4.5  J 8  J 0.82  J 2.2  J
COBALT 9.4  J 3.2  J 0.26  U 0.67  U
COPPER 27.1  J 13.9  J 1.3  J 2.2  J
IRON 2340  J 6180  J 415  J 1600  J
LEAD 2.3  J 3.5  J 0.45  U 1.1  U
LITHIUM 2.9  J
MAGNESIUM 92200  J 15200  J 3600  J 2830  J
MANGANESE 126  J 64  J 122  J 60.1  J
MERCURY 0.2  U 0.007  U 0.02  U 0.03  U
NICKEL 20.4  J 8.1  J 2.3  J 4.3  U
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD UPGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 02 01 01 02 02 02 02 03 03
LOCATION 13SW/SD32 13SW11 13SW11 13SW11 13SW11 13SW/SD28 13SW/SD28 13SW/SD28 13SW/SD28
SAMPLE NUMBER 13SW3201 13SW1101 13SW1101-F 13SW1102 13SW1102-F 13SW2801 13SW2801-F 13SW2802 13SW2802-F
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG ORIG
SAMPLE DATE 10/24/2003 5/8/2003 5/8/2003 11/18/2003 11/18/2003 10/27/2003 10/27/2003 10/26/2004 10/26/2004
POTASSIUM 690000  J 126000  J 1800  J 2920  J
SELENIUM 2  J 0.62  U 0.06  U 0.094  U
SODIUM 72500  J 17000  J 1540  J 1380  U
STRONTIUM 82.4  J
TITANIUM 64.6  J 96.9  J 10.1  J
VANADIUM 43.5  J 16.6  J 0.89  J 2.9
ZINC 67.9  J 47.4  J 8.8  J 8.2  U
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 212  J 283  J 254  J 938  J
ARSENIC, FILTERED 35.3  J 6.7  J 0.16  U 0.44  U
BARIUM, FILTERED 10.1  J 22  J 54.1  J 51.7  J
CALCIUM, FILTERED 94400  J 43300  J 6680  J 5120  J
CHROMIUM, FILTERED 2  J 1.5  U 0.44  U 1  J
COBALT, FILTERED 8.8  J 4.9  J 0.79  J 0.3  U
COPPER, FILTERED 26.4  J 8.3  J 0.93  U 1.5  J
IRON, FILTERED 337  J 356  J 155  J 645  J
LEAD, FILTERED 0.26  U 0.32  U 0.16  U 0.48  U
LITHIUM, FILTERED 1.3  U
MAGNESIUM, FILTERED 92900  J 15000  J 3770  J 2740  J
MANGANESE, FILTERED 72.5  J 10.7  U 112  J 39.4  U
NICKEL, FILTERED 18.6  J 4  J 1.8  J 3.1  U
POTASSIUM, FILTERED 700000  J 125000  J 1850  J 2700  J
SELENIUM, FILTERED 2.2  J 0.46  U 0.04  U 0.094  U
SODIUM, FILTERED 73200  J 17600  J 1660  J 1450  U
STRONTIUM, FILTERED 79.9  J
TITANIUM, FILTERED 18.6  J 8.7  J 5.3  J
VANADIUM, FILTERED 38.5  J 6  J 0.4  U 1.14  U
ZINC, FILTERED 30.6  J 9.3  J 18.6  J 5.1  U
Field ParametersField Parameters
DISSOLVED OXYGEN 8.05
DISSOLVED OXYGEN - METER 9.15 4.35 4.99 7.97
OXIDATION REDUCTION POTENTIAL  (MV) 201.5 152.9 216 330.8 49
PH  (S.U.) 6.99 7.67 6.9 6.37 7.99
SPECIFIC CONDUCTANCE  (MS/CM) 0.578 2.743 1.024 0.073 0.059
TEMPERATURE  (°C ) 10.33 16.45 15.2 8.84 13.75
TURBIDITY  (NTU) 44 85 242 221 56.4
Miscellaneous Parameters  (mg/L)
AMMONIA-N 3.4 0.26  J 0.01  U
NITRITE/NITRATE-N 23 8.5  J 4

Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
J - estimated value ms/cm - milliSiemens per centimeter
µg/L - micrograms per liter °C - degrees Celsius
mg/L - milligrams per liter NTU - nephelometric turbidity unit
MV - millivolts S.U. - standard unit
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD UPGRAD
STREAM ORDER MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM
SAMPLING ROUND 02 02 03 03 03 03 03 02 02 03 03
LOCATION 13SW/SD30 13SW/SD30 13SW/SD30 13SW/SD30 13SW/SD33 13SW/SD34 13SW/SD35 13SW/SD31 13SW/SD31 13SW/SD31 13SW/SD31
SAMPLE NUMBER 13SW3001 13SW3001-F 13SW3002 13SW3002-F 13SW3301 13SW3401 13SW3501 13SW3101 13SW3101-F 13SW3102 13SW3102-F
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 10/22/2003 10/22/2003 10/26/2004 10/26/2004 10/26/2004 10/6/2004 10/6/2004 10/22/2003 10/22/2003 10/6/2004 10/6/2004
Energetics  (ug/L)
HMX 3.2  J 2.9 2.4 1.4 0.264  U 0.27  U
MNX 0.28  J 0.31  J 0.258  U 0.25  U 0.264  U 0.27  U
RDX 6.2 9.9 8.6 1.3 0.264  U 0.27  U
Total Metals  (ug/L)
ALUMINUM 40.9  U 68.7  U 30.6  U 1910  J
ARSENIC 0.3  U 0.31  U 0.23  U 1.7  J
BARIUM 54.1  J 57.8  J 53.7  J 62.7  J
CALCIUM 54800  J 50000  J 55700  J 65300  J
CHROMIUM 0.84  U 0.68  J 0.85  U 3.8  J
COBALT 0.07  U 0.16  U 0.34  U 1.3
COPPER 1.4  J 1.3  J 1.1  J 5.5
IRON 175  J 70.1  U 24.5  U 2460
LEAD 0.12  U 0.11  U 0.09  U 1.3  J
MAGNESIUM 9770  J 8780  J 9090  J 14500  J
MANGANESE 7.9  J 5.3  U 2  U 23
NICKEL 0.45  J 0.93  U 0.77  J 6.9
POTASSIUM 4850  J 6690  J 2560  J 3860  J
SODIUM 25600  J 18400  J 34300  J 29900  J
TITANIUM 2.3  J 0.31  J
VANADIUM 0.22  U 1.14  U 0.16  U 3.6
ZINC 2.1  U 2.9  U 6.8  U 29.5  J
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 20.9  U 29.2  U 7.6  U 101  J
BARIUM, FILTERED 81.6  J 280  J 52.7  J 56  J
CALCIUM, FILTERED 29000  J 52400  J 54900  J 75800  J
CHROMIUM, FILTERED 0.3  U 0.6  J 0.73  U 0.49  U
COBALT, FILTERED 2.8  J 0.088  U 3.2  J 0.16  J
COPPER, FILTERED 1.5  J 1.2  J 1  J 1.6  J
IRON, FILTERED 29.1  U 6.3  U 5.7  U 101
MAGNESIUM, FILTERED 9090  J 8840  J 9630  J 15700
MANGANESE, FILTERED 23  J 3  U 6.1  J 4.9  J
NICKEL, FILTERED 1.4 0.84  U 0.87  J 1.8
POTASSIUM, FILTERED 15100  J 6780  J 2470  J 3550  J
SODIUM, FILTERED 9830  J 18700  J 33800  J 35700  J
TITANIUM, FILTERED 0.6  J 0.22  J
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD UPGRAD
STREAM ORDER MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM
SAMPLING ROUND 02 02 03 03 03 03 03 02 02 03 03
LOCATION 13SW/SD30 13SW/SD30 13SW/SD30 13SW/SD30 13SW/SD33 13SW/SD34 13SW/SD35 13SW/SD31 13SW/SD31 13SW/SD31 13SW/SD31
SAMPLE NUMBER 13SW3001 13SW3001-F 13SW3002 13SW3002-F 13SW3301 13SW3401 13SW3501 13SW3101 13SW3101-F 13SW3102 13SW3102-F
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 10/22/2003 10/22/2003 10/26/2004 10/26/2004 10/26/2004 10/6/2004 10/6/2004 10/22/2003 10/22/2003 10/6/2004 10/6/2004
Field Parameters
DISSOLVED OXYGEN 9.44 11.45 10.05 8.72 9.34
DISSOLVED OXYGEN - METER 9.63 9.4
OXIDATION REDUCTION POTENTIAL  (MV) 222.100000 39.6 39.3 166.5 151 226.200000 130
PH  (S.U.) 7.84 7.52 7.74 7.12 7.39 7.88 7.63
SPECIFIC CONDUCTANCE  (MS/CM) 0.395 0.359 0.347 373 512 0.448 457
TEMPERATURE  (°C ) 13.09 14.39 14.28 10.79 14.5 14.25 12.5
TURBIDITY  (NTU) 2.6 5.69 5.92 1.3 3.8 1.1 119
Miscellaneous Parameters  (mg/L)
NITRITE/NITRATE-N 0.025  U 0.26 0.28 0.025  U 0.025  U 0.025  U

Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
Mainstream surface water samples were only collected in Rounds 2 and 3.
J - estimated value
µg/L - micrograms per liter
mg/L - milligrams per liter
MV - millivolts
ms/cm - milliSiemens per centimeter
°C - degrees Celsius
NTU - nephelometric turbidity unit
S.U. - standard unit
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DESCRIPTIVE STATISTICS  FOR
SEEP SAMPLES ROUND 2 ONLY

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects
Sample of Maximum 

Detect
Energetics  (ug/L)
1,3,5-TRINITROBENZENE 1/4 0.47 0.47 0.25 - 0.26 0.214 0.470 13SP0301
2-AMINO-4,6-DINITROTOLUENE 1/4 1.1 J 1.1 J 0.24 - 0.26 0.369 1.10 13SP0201
3-NITROTOLUENE 1/4 0.35 J 0.35 J 0.24 - 0.26 0.181 0.350 13SP0201
4-AMINO-2,6-DINITROTOLUENE 1/4 2.3 2.3 0.24 - 0.26 0.669 2.30 13SP0201
DNX 2/4 2.5 3 J 0.24 - 0.25 1.44 2.75 13SP0101
HMX 2/4 9 J 20 0.24 - 0.25 7.31 14.5 13SP0201
MNX 2/4 2.2 4 0.24 - 0.25 1.61 3.10 13SP0201
RDX 3/4 1.9 J 77 0.24 25.0 33.3 13SP0201
TNX 2/4 0.45 J 0.59 0.24 - 0.25 0.321 0.520 13SP0201
Total Metals  (ug/L)
ALUMINUM 4/4 142 J 2670 J --- 875 875 13SP0301
ARSENIC 3/4 0.69 J 1.3 J 0.21 0.774 0.997 13SP0301
BARIUM 4/4 64.4 J 114 J --- 92.2 92.2 13SP0401
CALCIUM 4/4 29200 J 89700 J --- 49025 49025 13SP0301
CHROMIUM 1/4 4 J 4 J 0.47 - 1.6 1.37 4.00 13SP0301
COBALT 2/4 0.97 J 5.8 J 0.11 - 0.23 1.74 3.39 13SP0401
COPPER 4/4 1.4 J 3.6 J --- 2.58 2.58 13SP0201
IRON 2/4 922 J 2070 J 91.4 - 143 777 1496 13SP0301
LEAD 2/4 1.4 J 1.9 J 0.2 - 0.31 0.889 1.65 13SP0401
MAGNESIUM 3/4 8910 J 11600 J 8750 8746 10203 13SP0301
MANGANESE 4/4 5.8 J 3910 J --- 995 995 13SP0401
NICKEL 4/4 1.2 8.7 --- 3.73 3.73 13SP0401
POTASSIUM 4/4 2730 J 38200 J --- 14778 14778 13SP0201
SODIUM 4/4 9370 J 20000 J --- 13943 13943 13SP0401
TITANIUM 4/4 1.5 J 32.4 --- 11.0 11.0 13SP0301
VANADIUM 3/4 0.98 J 5.4 J 0.35 2.01 2.63 13SP0301
Dissolved Metals  (ug/L)

Minimum 
Concentration

Maximum 
Concentration

( g )
ARSENIC, FILTERED 1/4 1.1 J 1.1 J 0.16 - 0.23 0.353 1.10 13SP0201-F
BARIUM, FILTERED 4/4 55.3 J 91.7 J --- 70.6 70.6 13SP0301-F
CALCIUM, FILTERED 4/4 38900 J 87900 J --- 55000 55000 13SP0301-F
COBALT, FILTERED 4/4 1.3 J 3.6 J --- 2.73 2.73 13SP0401-F
COPPER, FILTERED 4/4 0.69 J 3.2 J --- 1.37 1.37 13SP0201-F
MAGNESIUM, FILTERED 4/4 8370 J 12900 J --- 10535 10535 13SP0301-F
MANGANESE, FILTERED 3/4 7.8 J 1090 J 2.7 280 372 13SP0401-F
NICKEL, FILTERED 4/4 0.46 J 4.8 --- 2.02 2.02 13SP0401-F
POTASSIUM, FILTERED 4/4 2150 J 38500 J --- 11918 11918 13SP0201-F
SODIUM, FILTERED 4/4 11400 J 25700 J --- 18750 18750 13SP0101-F
TITANIUM, FILTERED 4/4 0.11 J 0.94 J --- 0.553 0.553 13SP0201-F
VANADIUM, FILTERED 1/4 0.57 J 0.57 J 0.13 - 0.23 0.208 0.570 13SP0201-F
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DESCRIPTIVE STATISTICS  FOR
SEEP SAMPLES ROUND 2 ONLY
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects
Sample of Maximum 

Detect
Minimum 

Concentration
Maximum 

Concentration
Field Parameters
DISSOLVED OXYGEN - METER  (µg/L) 4/4 3.6 9.79 --- 6.17 6.17 13SP0201
OXIDATION REDUCTION POTENTIAL  (MV) 4/4 202.6 283.7 --- 231 231 13SP0401
PH  (S.U.) 4/4 6.44 7.7 --- 6.99 6.99 13SP0201
SPECIFIC CONDUCTANCE  (MS/CM) 4/4 0.307 0.509 --- 0.378 0.378 13SP0301
TEMPERATURE  (°C ) 4/4 11.81 14.54 --- 13.1 13.1 13SP0301
TURBIDITY  (NTU) 4/4 0.01 40 --- 11.9 11.9 13SP0301
Miscellaneous Parameters  (ug/L)
AMMONIA-N 1/4 0.02 J 0.02 J 0.005 0.00688 0.0200 13SP0301
NITRITE/NITRATE-N 1/4 0.58 J 0.58 J 0.025 - 0.06 0.163 0.580 13SP0201

Seep samples were only collected in sampling Round 2.
1 - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
J - estimated value
µg/L - micrograms per liter
mg/L - milligrams per liter
MV - millivolts
ms/cm - milliSiemens per centimeter
°C - degrees Celsius
NTU - nephelometric turbidity unit
S.U. - standard unit
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SAMPLING ROUND 02 02 02 02 02 02 02 02
LOCATION 13SP01 13SP01 13SP02 13SP02 13SP03 13SP03 13SP04 13SP04
SAMPLE NUMBER 13SP0101 13SP0101-F 13SP0201 13SP0201-F 13SP0301 13SP0301-F 13SP0401 13SP0401-F
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 10/22/2003 10/22/2003 10/22/2003 10/22/2003 10/22/2003 10/22/2003 10/22/2003 10/22/2003
Energetics  (ug/L)
1,3,5-TRINITROBENZENE 0.26  U 0.26  U 0.47 0.25  U
2-AMINO-4,6-DINITROTOLUENE 0.26  U 1.1  J 0.24  U 0.25  U
3-NITROTOLUENE 0.26  U 0.35  J 0.24  U 0.25  U
4-AMINO-2,6-DINITROTOLUENE 0.26  U 2.3 0.24  U 0.25  U
DNX 3  J 2.5 0.24  U 0.25  U
HMX 9  J 20 0.24  U 0.25  U
MNX 2.2 4 0.24  U 0.25  U
RDX 21 77 0.24  U 1.9  J
TNX 0.45  J 0.59 0.24  U 0.25  U
Total Metals  (ug/L)
ALUMINUM 142  J 220  J 2670  J 468  J
ARSENIC 0.21  U 1  J 1.3  J 0.69  J
BARIUM 83.5  J 64.4  J 107  J 114  J
CALCIUM 29200  J 39100  J 89700  J 38100  J
CHROMIUM 0.47  U 1.6  U 4  J 0.86  U
COBALT 0.11  U 0.23  U 0.97  J 5.8  J
COPPER 1.4  J 3.6  J 2.4  J 2.9  J
IRON 91.4  U 143  U 2070  J 922  J
LEAD 0.2  U 0.31  U 1.4  J 1.9  J
MAGNESIUM 8910  J 10100  J 11600  J 8750  U
MANGANESE 5.8  J 15.6  J 49.1  J 3910  J
NICKEL 1.2 1.9 3.1 8.7
POTASSIUM 15300  J 38200  J 2880  J 2730  J
SODIUM 9370  J 10400  J 16000  J 20000  J
TITANIUM 1 J 2 J 32 4 8TITANIUM 1.5  J 2  J 32.4 8
VANADIUM 0.35  U 0.98  J 5.4  J 1.5  J
Dissolved Metals  (ug/L)
ARSENIC, FILTERED 0.23  U 1.1  J 0.16  U 0.23  U
BARIUM, FILTERED 55.3  J 62.7  J 91.7  J 72.6  J
CALCIUM, FILTERED 53700  J 39500  J 87900  J 38900  J
COBALT, FILTERED 1.3  J 3  J 3  J 3.6  J
COPPER, FILTERED 0.87  J 3.2  J 0.7  J 0.69  J
MAGNESIUM, FILTERED 9970  J 10900  J 12900  J 8370  J
MANGANESE, FILTERED 2.7  U 7.8  J 18.9  J 1090  J
NICKEL, FILTERED 0.46  J 1.8 1  J 4.8
POTASSIUM, FILTERED 4720  J 38500  J 2150  J 2300  J
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SAMPLING ROUND 02 02 02 02 02 02 02 02
LOCATION 13SP01 13SP01 13SP02 13SP02 13SP03 13SP03 13SP04 13SP04
SAMPLE NUMBER 13SP0101 13SP0101-F 13SP0201 13SP0201-F 13SP0301 13SP0301-F 13SP0401 13SP0401-F
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 10/22/2003 10/22/2003 10/22/2003 10/22/2003 10/22/2003 10/22/2003 10/22/2003 10/22/2003
SODIUM, FILTERED 25700  J 11400  J 18000  J 19900  J
TITANIUM, FILTERED 0.11  J 0.94  J 0.69  J 0.47  J
VANADIUM, FILTERED 0.16  U 0.57  J 0.23  U 0.13  U
Field Parameters
DISSOLVED OXYGEN - METER  (µg/L) 3.6 9.79 5.28 6.02
OXIDATION REDUCTION POTENTIAL  (MV) 202.600000 211 227.5 283.700000
PH  (S.U.) 6.8 7.7 7.03 6.44
SPECIFIC CONDUCTANCE  (MS/CM) 0.335 0.36 0.509 0.307
TEMPERATURE  (°C ) 11.81 12.16 14.54 14.08
TURBIDITY  (NTU) 2.6 5 40 0.01
Miscellaneous Parameters  (ug/L)
AMMONIA-N 0.005  UJ 0.005  UJ 0.02  J 0.005  UJ
NITRITE/NITRATE-N 0.06  U 0.58  J 0.06  U 0.025  U

Seep samples were only collected in sampling Round 2.
J - estimated value
µg/L - micrograms per liter
mg/L - milligrams per liter
MV - millivolts
ms/cm - milliSiemens per centimeter
°C - degrees Celsius
NTU - nephelometric turbidity unit
S.U. - standard unit
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DESCRIPTIVE STATISTICS FOR
SUMP SEDIMENT SAMPLES ES/DI ONLY

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects
Sample of 

Maximum Detect
Energetics (mg/kg)
2,4,6-TRINITROTOLUENE 9 - 9 0.53 560 -- 77 77 13SL003010006
2,4-DINITROTOLUENE 2 - 9 0.45 J 0.74 0.25 - 0.25 0.23 0.60 13SL008010006
2-AMINO-4,6-DINITROTOLUENE 6 - 9 0.35 J 4.9 J 0.25 - 0.25 1.1 1.6 13SL003010006
4-AMINO-2,6-DINITROTOLUENE 6 - 9 0.35 J 31 J 0.25 - 0.25 4.4 6.5 13SL003010006
HMX 9 - 9 0.72 J 3400 -- 407 407 13SL008010006
RDX 9 - 9 0.41 J 8600 -- 1092 1092 13SL008010006
TETRYL 1 - 9 30 30 0.25 - 0.25 3.4 30 13SL003010006

Field duplicate samples are excluded from these summaries because they are considered field QC samples.
1 - Mean concentrations incorporate TV/2 for non-detects where TV = threshold value.
ES/DI - External Sump/Drainage Investigation
J - estimated value
mg/kg - milligrams per kilogram

Minimum 
Concentration

Maximum 
Concentration
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DESCRIPTIVE STATISTICS FOR
GULLY SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
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CRANE, INDIANA
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects
Sample of Maximum 

Detect
Range of Background 

Detects
Semivolatile Organics  (ug/kg)
2-METHYLNAPHTHALENE 1/5 6 J 6 J 3.9 - 4.4 2.87 6.00 13SD2501 NA
ACENAPHTHENE 2/5 24 43 J 4.1 - 4.4 14.7 33.5 13SD0501 NA
ANTHRACENE 2/5 72 88 4.1 - 4.4 33.3 80.0 13SD0501 NA
BENZO(A)ANTHRACENE 5/5 10 330 --- 132 132 13SD0501 NA
BENZO(A)PYRENE 5/5 12 390 J --- 160 160 13SD0601 NA
BENZO(B)FLUORANTHENE 5/5 18 460 J --- 190 190 13SD0601 NA
BENZO(G,H,I)PERYLENE 5/5 10 380 J --- 138 138 13SD0601 NA
BENZO(K)FLUORANTHENE 5/5 7 J 250 J --- 97.4 97.4 13SD0501 NA
CHRYSENE 5/5 15 430 J --- 177 177 13SD0601 NA
DI-N-BUTYL PHTHALATE 1/3 86 J 86 J 83 - 87 57.0 86.0 13SD0601 NA
DI-N-OCTYL PHTHALATE 1/3 100 J 100 J 83 - 87 61.7 100 13SD0601 NA
DIBENZO(A,H)ANTHRACENE 2/5 66 J 74 J 4.1 - 4.4 29.3 70.0 13SD0601 NA
FLUORANTHENE 5/5 29 860 --- 363 363 13SD0501 NA
FLUORENE 2/5 33 42 J 4.1 - 4.4 16.3 37.5 13SD0501 NA
INDENO(1,2,3-CD)PYRENE 5/5 8 J 290 J --- 109 109 13SD0601 NA
NAPHTHALENE 2/5 6 J 6 J 4.1 - 4.4 3.68 6.00 13SD0501, 13SD0601 NA
PHENANTHRENE 5/5 17 620 --- 252 252 13SD0601 NA
PYRENE 5/5 25 1300 J --- 482 482 13SD0601 NA
Energetics  (mg/kg)
HMX 2/28 0.8 J 1.9 J 0.25 0.213 1.35 13SD1101 ND
RDX 3/28 0.44 J 2.2 0.25 0.231 1.12 13SD1101 ND
Herbicides  (ug/kg)
PENTACHLOROPHENOL 1/3 2.1 J 2.1 J 0.56 - 0.58 0.890 2.10 13SD0601 NA
Inorganics  (mg/kg)
ALUMINUM 30/30 1480 18500 --- 8944 8944 13SD2201 13400  J - 17100  J
ANTIMONY 10/30 0.8 J 2.3 J 0.13 - 0.55 0.575 1.40 13SD2401 0.98  J - 1.1  J
ARSENIC 29/30 3.7 J 58.2 J 0.53 15.0 15.5 13SD2401 22.2  J - 28.7  J
BARIUM 30/30 28.5 J 693 J --- 136 136 13SD0102 129  J - 199  J
BERYLLIUM 26/30 0.53 J 4.3 J 0.18 - 0.65 1.25 1.41 13SD2201 2  J - 2.1  J
CADMIUM 20/30 0 41 J 4 1 J 0 17 - 0 45 0 868 1 21 13SD1301 0 59 J - 0 63 J

Minimum 
Concentration

Maximum 
Concentration

CADMIUM 20/30 0.41 J 4.1 J 0.17 - 0.45 0.868 1.21 13SD1301 0.59  J - 0.63  J
CALCIUM 30/30 766 J 89700 J --- 14645 14645 13SD1301 799  J - 845  J
CHROMIUM 30/30 7.9 J 228 J --- 44.4 44.4 13SD2401 38.7  J - 55  J
COBALT 30/30 1.8 J 107 J --- 25.2 25.2 13SD1901 31.3  J - 40.7  J
COPPER 30/30 7 J 52.1 J --- 16.5 16.5 13SD0101 17.3  J - 27.8  J
IRON 30/30 1990 J 195000 J --- 48890 48890 13SD2401 93700  J - 112000  J
LEAD 30/30 4.2 J 521 J --- 59.0 59.0 13SD0102 35.7  J - 37.2  J
LITHIUM 23/23 2.1 J 38.8 J --- 9.46 9.46 13SD1901 NA
MAGNESIUM 30/30 292 J 7540 J --- 1915 1915 13SD0701 1470  J - 1580  J
MANGANESE 30/30 65.3 J 6130 J --- 1683 1683 13SD1201 2570  J - 3240  J
MERCURY 19/30 0.013 J 0.16 J 0.01 - 0.076 0.0304 0.0385 13SD0101 0.026  J
NICKEL 30/30 7.9 J 83.9 J --- 24.6 24.6 13SD2201 33.5  J - 36.6  J
POTASSIUM 30/30 252 J 2390 J --- 753 753 13SD1501 1340  J - 2000  J
SELENIUM 22/30 0.18 J 1.1 J 0.02 - 0.37 0.439 0.557 13SD2401 0.56  J - 0.61  J
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DESCRIPTIVE STATISTICS FOR
GULLY SEDIMENT SAMPLES ROUNDS 1 THROUGH 3
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects
Sample of Maximum 

Detect
Range of Background 

Detects
Minimum 

Concentration
Maximum 

Concentration
SODIUM 5/30 31.7 J 334 J 21.8 - 126 39.5 121 13SD0701 31.6  J - 183  J
STRONTIUM 23/23 4.1 J 77.1 J --- 20.3 20.3 13SD1101 NA
TIN 9/30 0.52 J 12 J 0.3 - 0.64 1.28 3.74 13SD1201 ND
TITANIUM 28/28 13.8 J 164 J --- 69.9 69.9 13SD2401 40.9  J
VANADIUM 30/30 11.8 J 144 J --- 34.9 34.9 13SD2401 46.2  J - 53.8  J
ZINC 25/30 7.9 J 541 J 33.4 - 386 107 108 13SD0101 72.8  J - 79.7  J
AVS/SEM Parameters  (UMO/G)
ACID VOLATILE SULFIDE, SEM 7/7 0.23 J 0.88 J --- 0.543 0.543 13SD0501 NA
CADMIUM, SEM 2/7 0.002 0.004 0.001 - 0.002 0.00131 0.00300 13SD0801 NA
COPPER, SEM 7/7 0.036 J 2.223 J --- 0.379 0.379 13SD0801 NA
LEAD, SEM 6/7 0.03 J 0.067 J 0.006 0.0394 0.0455 13SD0201 NA
MERCURY, SEM 5/7 0.00004 J 0.00054 J 0.00003 - 0.00004 0.000118 0.000158 13SD1401 NA
NICKEL, SEM 7/7 0.02 0.111 --- 0.0469 0.0469 13SD0501 NA
SEM/AVS, SEM  (S.U.) 7/7 0.09 3.74 --- 1.39 1.39 13SD0801 NA
ZINC, SEM 3/7 0.407 J 0.538 J 0.031 - 0.426 0.268 0.483 13SD1101 NA
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1) 7/7 9.9 18 --- 13.7 13.7 13SD1101 NA
PH  (S.U.) 7/7 5 7.9 --- 7.09 7.09 13SD1101 NA
TOTAL ORGANIC CARBON  (mg/kg) 7/7 2500 J 19000 J --- 9014 9014 13SD0501 NA

Field duplicate samples were excluded from these summaries because they are considered to be field QC samples.
NA - Not analyzed
ND - Not detected
1 - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
J - estimated value
AVS/SEM - Acid Volatile sulfur/Simultaneously extracted metal
UMO/G - micromoles per gram
MEQ - milliequivalent
S.U. - standard unit
mg/kg - milligrams per kilogram
µg/kg - micrograms per kilogramµg/kg - micrograms per kilogram



TABLE 3-24

DESCRIPTIVE STATISTICS FOR
MAINSTREAM SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects
Sample of 

Maximum Detect
Range of Background 

Detects
Inorganics  (mg/kg)
ALUMINUM 5/5 11500 J 13700 J --- 12320 12320 13SD3501 14400  J - 22100  J
ANTIMONY 5/5 1.9 J 4.7 J --- 2.58 2.58 13SD3001 1.8  J - 2.1  J
ARSENIC 5/5 23.9 J 56.9 J --- 40.6 40.6 13SD3001 25.6  J - 33.3  J
BARIUM 5/5 77.4 J 207 J --- 132 132 13SD3002 90.8  J - 137  J
BERYLLIUM 5/5 1.9 J 3.7 J --- 3.02 3.02 13SD3001 2  J - 2.3  J
CADMIUM 5/5 9.4 J 17.1 J --- 12.4 12.4 13SD3001 1.8  J - 4.3  J
CALCIUM 5/5 1290 J 12200 J --- 3634 3634 13SD3501 2010  J - 2500  J
CHROMIUM 5/5 51.7 J 192 J --- 123 123 13SD3001 49.1  J - 77.2  J
COBALT 5/5 19 J 29.9 J --- 24.6 24.6 13SD3501 20.4  J - 27.5  J
COPPER 5/5 16.4 J 18.4 J --- 17.5 17.5 13SD3002 18.4  J - 22  J
IRON 5/5 89600 J 299000 J --- 208720 208720 13SD3001 120000  J - 121000  J
LEAD 5/5 25.6 J 45.6 J --- 38.0 38.0 13SD3001 20.6  J - 25.2  J
MAGNESIUM 5/5 610 J 2110 J --- 948 948 13SD3501 1490  J - 1940  J
MANGANESE 5/5 1450 J 3960 J --- 2342 2342 13SD3002 1250  J - 1330  J
MERCURY 1/5 0.016 J 0.016 J 0.026 - 0.044 0.0175 0.0160 13SD3001 0.021  J
NICKEL 5/5 35.8 J 47.8 J --- 42.3 42.3 13SD3002 41.5  J - 54.1  J
POTASSIUM 5/5 452 J 1680 J --- 851 851 13SD3501 2080  J - 3190  J
SELENIUM 5/5 0.62 J 1.5 J --- 0.890 0.890 13SD3401 0.48  J - 0.85  J
SODIUM 3/5 91.1 J 298 J 28.4 - 77.4 117 178 13SD3301 92.3  J - 126  J
TITANIUM 1/1 65.6 J 65.6 J --- 65.6 65.6 13SD3001 26.4  J
VANADIUM 5/5 48.3 J 101 J --- 73.5 73.5 13SD3001 47.6  J - 61.6  J
ZINC 5/5 121 J 195 J --- 161 161 13SD3301 73.1  J - 98.3  J

Field duplicate samples are excluded from these summaries because they are considered field QC samples.
Mainstream sediment samples were only collected in Rounds 2 and 3.
1 - Mean concentrations incorporate TV/2 for non-detects where TV = threshold value

Minimum 
Concentration

Maximum 
Concentration

1 - Mean concentrations incorporate TV/2 for non-detects where TV = threshold value.
J - estimated value
mg/kg - milligrams per kilogram



TABLE 3-25

DESCRIPTIVE STATISTICS FOR 
BOGGS CREEK SEDIMENT SAMPLES ADDITIONAL METALS DELINEATION ONLY

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects
Sample of 

Maximum Detect
Inorganics  (mg/kg)
ALUMINUM 7/7 4020 J 10700 J -- 7171 7171 13SD3701
ANTIMONY 1/7 1.4 J 1.4 J 0.21 - 0.86 0.44 1.4 13SD3701
ARSENIC 7/7 5.9 J 11.7 J -- 8.5 8.5 13SD3801
BARIUM 7/7 30.6 J 77.5 J -- 54.4 54.4 13SD3801
BERYLLIUM 7/7 0.48 J 1 -- 0.78 0.78 13SD3701
CADMIUM 7/7 0.12 J 5.1 -- 1.4 1.4 13SD3801
CALCIUM 7/7 367 J 1980 J -- 1037 1037 13SD3801
CHROMIUM 7/7 15.3 J 29.5 J -- 22.7 22.7 13SD3901
COBALT 7/7 7.2 J 17.8 J -- 12.1 12.1 13SD3801
COPPER 7/7 4.7 J 13.3 J -- 8.5 8.5 13SD4001
IRON 7/7 16600 J 33600 J -- 24914 24914 13SD3801
LEAD 7/7 7.5 J 24.3 J -- 14.4 14.4 13SD4001
MAGNESIUM 7/7 336 J 913 J -- 656 656 13SD3701
MANGANESE 7/7 380 1090 -- 619 619 13SD3801
NICKEL 7/7 10.5 J 21.6 J -- 15.9 15.9 13SD3701
POTASSIUM 7/7 456 J 1160 J -- 853 853 13SD4001
SELENIUM 7/7 0.15 J 0.35 J -- 0.26 0.26 13SD3701
SILVER 5/7 0.06 J 1.9 0.055 - 0.057 0.46 0.63 13SD3701
SODIUM 5/7 7.2 J 24.2 J 4.14 - 4.24 11.1 14.7 13SD3701
THALLIUM 4/7 0.12 J 0.17 J 0.07 - 0.1 0.10 0.15 13SD3701
VANADIUM 7/7 14.8 J 28.8 J -- 22.2 22.2 13SD3901
ZINC 7/7 23.6 J 175 J -- 57.1 57.1 13SD4001

Field duplicate samples are excluded from these summaries because they are considered field QC samples.
ES/DI - External Sump/Drainage Investigation
1 - Mean concentrations incorporate TV/2 for non-detects where TV = threshold value

Minimum 
Concentration

Maximum 
Concentration

1 - Mean concentrations incorporate TV/2 for non-detects where TV = threshold value.
J - estimated value
mg/kg - milligrams per kilogram



TABLE 3-26

DESCRIPTIVE STATISTICS FOR
TURKEY CREEK SEDIMENT SAMPLES ADDITIONAL METALS DELINEATION ONLY

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects
Sample of 

Maximum Detect
Inorganics  (mg/kg)
ALUMINUM 3/3 5360 J 30500 J -- 13793 13793 13SD4301
ARSENIC 3/3 4.5 J 10.5 J -- 6.7 6.7 13SD4301
BARIUM 3/3 51.6 J 127 J -- 76.9 76.9 13SD4301
BERYLLIUM 3/3 0.43 J 1.4 -- 0.77 0.77 13SD4301
CADMIUM 3/3 0.17 J 8.4 -- 2.9 2.9 13SD4301
CALCIUM 3/3 703 J 1920 J -- 1153 1153 13SD4301
CHROMIUM 3/3 11.8 J 38.4 J -- 20.8 20.8 13SD4301
COBALT 3/3 7 J 11.8 J -- 10.0 10.0 13SD4301
COPPER 3/3 6.3 J 245 J -- 86.3 86.3 13SD4301
IRON 3/3 14100 J 36000 J -- 21933 21933 13SD4301
LEAD 3/3 9.4 J 35.6 J -- 18.5 18.5 13SD4301
MAGNESIUM 3/3 565 J 2660 J -- 1279 1279 13SD4301
MANGANESE 3/3 444 564 -- 511 511 13SD4401
NICKEL 3/3 10.7 J 31.7 J -- 18.7 18.7 13SD4301
POTASSIUM 3/3 748 J 3740 J -- 1759 1759 13SD4301
SELENIUM 3/3 0.13 J 0.49 J -- 0.26 0.26 13SD4301
SILVER 1/3 0.78 J 0.78 J 0.052 - 0.053 0.28 0.78 13SD4301
SODIUM 1/3 61.9 J 61.9 J 3.97 - 4.1 22.0 61.9 13SD4301
THALLIUM 1/3 0.43 J 0.43 J 0.09 - 0.1 0.18 0.43 13SD4301
TIN 1/3 3 J 3 J 0.35 - 0.38 1.1 3.0 13SD4301
VANADIUM 3/3 14 J 46.8 J -- 25.1 25.1 13SD4301
ZINC 3/3 27.2 J 262 J -- 107 107 13SD4301

Field duplicate samples are excluded from these summaries because they are considered field QC samples.
ES/DI - External Sump/Drainage Investigation
1 - Mean concentrations incorporate TV/2 for non-detects where TV = threshold value

Minimum 
Concentration

Maximum 
Concentration

1 - Mean concentrations incorporate TV/2 for non-detects where TV = threshold value.
J - estimated value
mg/kg - milligrams per kilogram



TABLE 3-26A

DESCRIPTIVE STATISTICS FOR
PCB DELINEATION SEDIMENT SAMPLES

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA

Parameter
Frequ

of Det
ency 

ection
Mini

Concen
mum 
tration

Ma
Conc

ximum 
entration

Range of 
Non-Detects

Mean 
Concentration

Average of 
Positive Detects

Sample of 
Maximum 

Concentration
PCBs (ug/kg)
AROCLOR-1248 17/20 23 J 36000 11 - 200 8125.21 9552.53 13SD500012
AROCLOR-1248 17/20 23 J 36000 J 11 - 200 8125.21 9552.53 13SD570006
AROCLOR-1260 1/20 1900 1900 11 - 30000 1130.00 1900.00 13SD480612
Petroleum Hydrocarbons (mg/kg)
DIESEL RANGE ORGANICS 2/4 46 240 3.12 - 3.23 72.29 143.00 13SD510024
GASOLINE RANGE ORGANICS 2/4 12 17 3.12 - 3.23 8.04 14.50 13SD510024
OIL RANGE ORGANICS (C24-C40) 2/4 46 240 12.5 - 12.9 74.68 143.00 13SD510024
Field PCB Results (mg/kg)
TOTAL PCBS AS AROCLOR-1254 9/24 0.02 J 3.95 0.5 - 0.5 0.84 1.83 13SD600012



TABLE 3-27

SUMMARY OF CHEMICALS DETECTED IN 
SUMP SEDIMENT SAMPLES ES/DI ONLY

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA

SAMPLING ROUND ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI
LOCATION 13SU/SL001 13SU/SL002 13SU/SL003 13SU/SL004 13SU/SL005 13SU/SL006 13SU/SL007 13SU/SL008 13SU/SL009
SAMPLE NUMBER 13SL001010006 13SL002010006 13SL003010006 13SL004010006 13SL005010006 13SL006010006 13SL007010006 13SL008010006 13SL009010006
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG
SAMPLE DATE 2/19/2006 2/19/2006 2/19/2006 2/19/2006 2/19/2006 2/19/2006 2/19/2006 2/19/2006 2/19/2006
Energetics (mg/kg)
2,4,6-TRINITROTOLUENE 0.53 0.7 560 21 66 4.5 0.81 38  J 3.7  J
2,4-DINITROTOLUENE 0.25  U 0.25  U 0.45  J 0.25  U 0.25  U 0.25  U 0.25  U 0.74 0.25  U
2-AMINO-4,6-DINITROTOLUENE 0.25  U 0.25  U 4.9  J 0.42  J 0.93  J 0.35  J 0.25  U 1.3 1.6  J
4-AMINO-2,6-DINITROTOLUENE 0.25  U 0.35  J 31  J 0.88  J 0.25  U 0.43  J 0.25  U 5.1  J 1.4  J
HMX 0.72  J 1.3  J 230  J 23 3.7 1.8 3.9 3400 0.84  J
RDX 2.4 2.3 1200 5.8 10 3.1 0.41  J 8600 1.1  J
TETRYL 0.25  U 0.25  U 30 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
ES/DI - External Sump/Drainage Investigation
J - estimated value
mg/kg - milligrams per kilogram
U - less than laboratory method detection limit



TABLE 3-28

SUMMARY OF CHEMICALS DETECTED IN
GULLY SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 6

CLASSIFICATION SITE SITE SITE SITE SITE SITE SITE SITE SITE SITE SITE
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 01 03 01 01 01 01 01 01 01 01 01
LOCATION 13SW/SD01 13SW/SD01 13SW/SD02 13SW/SD03 13SW/SD04 13SW/SD05 13SW/SD06 13SW/SD07 13SW/SD08 13SW/SD09 13SW/SD10
SAMPLE NUMBER 13SD0101 13SD0102 13SD0201 13SD0301 13SD0401 13SD0501 13SD0601 13SD0701 13SD0801 13SD0901 13SD1001
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3
SAMPLE DATE 3/29/2003 10/7/2004 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003
Semivolatile Organics  (ug/kg)
2-METHYLNAPHTHALENE 4.1  U 4.3  U 3.9  U
ACENAPHTHENE 4.1  U 43  J 24
ANTHRACENE 4.1  U 88 72
BENZO(A)ANTHRACENE 11 330 290  J
BENZO(A)PYRENE 15 360  J 390  J
BENZO(B)FLUORANTHENE 18 420  J 460  J
BENZO(G,H,I)PERYLENE 10 270  J 380  J
BENZO(K)FLUORANTHENE 10 250  J 210  J
CHRYSENE 18 400 430  J
DI-N-BUTYL PHTHALATE 83  U 87  U 86  J
DI-N-OCTYL PHTHALATE 83  U 87  U 100  J
DIBENZO(A,H)ANTHRACENE 4.1  U 66  J 74  J
FLUORANTHENE 44 860 830
FLUORENE 4.1  U 42  J 33
INDENO(1,2,3-CD)PYRENE 8  J 220  J 290  J
NAPHTHALENE 4.1  U 6  J 6  J
PHENANTHRENE 27 570 620
PYRENE 36 1000 1300  J
Energetics  (mg/kg)
HMX 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
RDX 0.25  U 0.25  U 0.44  J 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
Herbicides  (ug/kg)
PENTACHLOROPHENOL 0.56  U 0.58  U 2.1  J
Inorganics (mg/kg)Inorganics  (mg/kg)
ALUMINUM 9280 9230  J 8580  J 10900 4250  J 7000  J 3920  J 4810 5550  J 6430 1480
ANTIMONY 1.8  J 2.2  J 0.38  U 0.27  U 0.51  U 0.19  U 0.8  J 0.27  U 0.34  U 0.45  U 0.16  U
ARSENIC 6.5  J 24.8  J 6.5  J 8.2  J 10.7  J 5.7  J 5.7  J 3.7  J 9.1  J 6.1  J 3.7  J
BARIUM 364  J 693  J 79.7  J 97.4  J 34.4  J 61.4  J 45.1  J 28.5  J 62.5  J 49.6  J 104  J
BERYLLIUM 0.52  U 0.65  U 0.79  J 0.67  J 1.3  J 0.63  J 0.37  U 0.18  U 0.71  J 0.74  J 0.88  J
CADMIUM 3.5  J 3.9  J 0.55  J 0.45  U 0.36  U 0.35  U 0.41  J 0.66  J 0.62  J 0.43  J 0.36  U
CALCIUM 38500  J 66000  J 2140  J 2020  J 1120  J 1490  J 71000  J 45700  J 14800  J 6720  J 977  J
CHROMIUM 156  J 165  J 12.1  J 15.2  J 18  J 9  J 11.6  J 9.2  J 14.8  J 12.4  J 7.9  J
COBALT 8.1  J 11.1  J 10.9  J 18.5  J 9.3  J 15.9  J 10  J 3.5  J 8.2  J 11.7  J 10.3  J
COPPER 52.1  J 25.9  J 13.9  J 11.7  J 13.7  J 10.6  J 12.7  J 16.6  J 19.2  J 11.9  J 7  J
IRON 21300  J 55500  J 16700  J 22200  J 46100  J 20800  J 17500  J 9900  J 26100  J 34800  J 1990  J
LEAD 471  J 521  J 18.6  J 21.4  J 15  J 11.7  J 23.9  J 31.4  J 17  J 17.6  J 11  J
LITHIUM 8.1  J 7.8  J 8.2  J 2.1  J 6.4  J 4.1  J 4.3  J 3.6  J 7.3  J 10.1  J



TABLE 3-28

SUMMARY OF CHEMICALS DETECTED IN
GULLY SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 6

CLASSIFICATION SITE SITE SITE SITE SITE SITE SITE SITE SITE SITE SITE
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 01 03 01 01 01 01 01 01 01 01 01
LOCATION 13SW/SD01 13SW/SD01 13SW/SD02 13SW/SD03 13SW/SD04 13SW/SD05 13SW/SD06 13SW/SD07 13SW/SD08 13SW/SD09 13SW/SD10
SAMPLE NUMBER 13SD0101 13SD0102 13SD0201 13SD0301 13SD0401 13SD0501 13SD0601 13SD0701 13SD0801 13SD0901 13SD1001
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3
SAMPLE DATE 3/29/2003 10/7/2004 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003
MAGNESIUM 3830  J 6640  J 969  J 1200  J 292  J 908  J 4810  J 7540  J 2120  J 2450  J 983  J
MANGANESE 204  J 249  J 641  J 1580  J 302  J 747  J 773  J 147  J 591  J 284  J 67.5  J
MERCURY 0.16  J 0.076  U 0.044  U 0.037  J 0.01  U 0.024  U 0.015  U 0.015  J 0.036  U 0.013  J 0.029  J
NICKEL 16.1  J 17.6  J 11.3  J 12.8  J 13.5  J 13.5  J 10.4  J 7.9  J 12  J 13.5  J 19.3  J
POTASSIUM 614  J 806  J 394  J 561  J 417  J 319  J 252  J 317  J 451  J 413  J 442  J
SELENIUM 0.56  J 0.37  U 0.51  J 0.55  J 0.11  U 0.27  U 0.16  U 0.18  J 0.33  U 0.21  J 0.3  J
SODIUM 41.9  U 79.6  U 75.9  U 126  U 25.2  U 29.7  U 81.3  J 334  J 71.4  U 22.6  U 25.8  U
STRONTIUM 39.9  J 7.3  J 6.5  J 4.5  J 5.5  J 70.2  J 52.5  J 18.1  J 8.5  J 5.5  J
TIN 11.4  J 4.7  J 0.64  U 0.57  U 0.31  U 0.49  U 0.4  U 0.52  J 0.61  U 2  J 0.45  U
TITANIUM 68.1  J 93.1  J 92.4  J 27.4  J 91.5  J 67.2  J 78.2  J 52  J 42.8  J 68.6  J
VANADIUM 23.3  J 28.8  J 21.5  J 28.2  J 24.8  J 17.4  J 13.9  J 11.8  J 18.7  J 20.5  J 15.5  J
ZINC 541  J 490  J 67.8  J 41.4  J 40  J 97.2  J 43.1  J 58.1  J 78  J 386  U 37.7  J
AVS/SEM Parameters  (UMO/G)
ACID VOLATILE SULFIDE, SEM 0.49  J 0.88  J 0.62  J
CADMIUM, SEM 0.002  U 0.001  U 0.004
COPPER, SEM 0.131  J 0.07  J 2.223  J
LEAD, SEM 0.067  J 0.03  J 0.061  J
MERCURY, SEM 0.00007  J 0.00004  J 0.00004  UJ
NICKEL, SEM 0.048 0.111 0.028
SEM/AVS, SEM  (S.U.) 1.54 0.7 3.74
ZINC, SEM 0.503  J 0.407  J 0.426  U
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1) 15 9.9 12
PH  (S.U.) 7.2 5 7.4
TOTAL ORGANIC CARBON (mg/kg) 15000 J 19000 J 4400 JTOTAL ORGANIC CARBON  (mg/kg) 15000  J 19000  J 4400  J



TABLE 3-28

SUMMARY OF CHEMICALS DETECTED IN
GULLY SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
PAGE 3 OF 6

CLASSIFICATION SITE SITE SITE SITE SITE SITE SITE SITE SITE SITE SITE
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 01 01 01 01 01 01 01 01 01 01 01
LOCATION 13SD11 13SW/SD12 13SW/SD13 13SW/SD14 13SW/SD15 13SW/SD16 13SD17 13SW/SD18 13SW/SD19 13SW/SD20 13SD21
SAMPLE NUMBER 13SD1101 13SD1201 13SD1301 13SD1401 13SD1501 13SD1601 13SD1701 13SD1801 13SD1901 13SD2001 13SD2101
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3
SAMPLE DATE 3/30/2003 3/30/2003 3/30/2003 3/30/2003 3/30/2003 3/30/2003 3/29/2003 3/29/2003 3/30/2003 3/30/2003 3/30/2003
Semivolatile Organics  (ug/kg)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
Energetics  (mg/kg)
HMX 1.9  J 0.8  J 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
RDX 2.2 0.25  U 0.25  U 0.25  U 0.71  J 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
Herbicides  (ug/kg)
PENTACHLOROPHENOL
Inorganics (mg/kg)Inorganics  (mg/kg)
ALUMINUM 9260  J 6860 5010 4160  J 10300 9140 10200  J 7650 16200 7090  J 6600
ANTIMONY 0.52  U 0.55  U 0.47  U 0.13  U 0.26  U 0.25  U 0.24  U 0.35  U 0.23  U 0.23  U 0.29  U
ARSENIC 9.4  J 11.7  J 17.5  J 0.53  U 16.9  J 11.4  J 6.2  J 8.2  J 7.5  J 11  J 8  J
BARIUM 67.6  J 257  J 152  J 148  J 65.4  J 113  J 94.1  J 79.5  J 102  J 77.9  J 102  J
BERYLLIUM 0.63  J 1  J 0.96  J 0.53  J 1.4  J 1.4  J 0.7  J 0.93  J 1.6  J 0.95  J 0.77  J
CADMIUM 0.91  J 0.81  J 4.1  J 0.17  U 0.25  U 0.37  U 0.38  U 0.39  U 0.45  U 0.46  J 0.52  J
CALCIUM 33200  J 35400  J 89700  J 998  J 1650  J 767  J 6640  J 1050  J 2440  J 1360  J 1560  J
CHROMIUM 15.4  J 32.7  J 49.6  J 16.2  J 24.9  J 21.5  J 11.3  J 24.9  J 13.5  J 36.5  J 10.3  J
COBALT 6.8  J 20.6  J 20  J 1.8  J 15  J 18.9  J 11.8  J 17.9  J 107  J 18.2  J 16  J
COPPER 12.5  J 10.7  J 11.3  J 8.9  J 24.1  J 13.6  J 11.5  J 11.8  J 12.2  J 14.9  J 13.2  J
IRON 25900  J 46300  J 83600  J 18400  J 25900  J 26900  J 18300  J 24900  J 33100  J 36500  J 14900  J
LEAD 20  J 21.4  J 38.1  J 4.2  J 14.8  J 20.5  J 13.7  J 19.2  J 20.1  J 20.7  J 19.2  J
LITHIUM 7.2  J 6.5  J 4  J 4.3  J 28.4  J 17.5  J 7.7  J 6.1  J 38.8  J 9.7  J 5.3  J



TABLE 3-28

SUMMARY OF CHEMICALS DETECTED IN
GULLY SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
PAGE 4 OF 6

CLASSIFICATION SITE SITE SITE SITE SITE SITE SITE SITE SITE SITE SITE
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 01 01 01 01 01 01 01 01 01 01 01
LOCATION 13SD11 13SW/SD12 13SW/SD13 13SW/SD14 13SW/SD15 13SW/SD16 13SD17 13SW/SD18 13SW/SD19 13SW/SD20 13SD21
SAMPLE NUMBER 13SD1101 13SD1201 13SD1301 13SD1401 13SD1501 13SD1601 13SD1701 13SD1801 13SD1901 13SD2001 13SD2101
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3
SAMPLE DATE 3/30/2003 3/30/2003 3/30/2003 3/30/2003 3/30/2003 3/30/2003 3/29/2003 3/29/2003 3/30/2003 3/30/2003 3/30/2003
MAGNESIUM 2080  J 1450  J 5620  J 757  J 1840  J 1410  J 1990  J 943  J 1050  J 717  J 825  J
MANGANESE 372  J 6130  J 1760  J 65.3  J 247  J 1790  J 724  J 1290  J 2960  J 819  J 1440  J
MERCURY 0.028  U 0.032  J 0.019  J 0.01  U 0.022  J 0.041  J 0.028  U 0.028  J 0.036  J 0.029  U 0.03  J
NICKEL 8.6  J 14.9  J 13.6  J 8.6  J 35.5  J 33  J 12.8  J 13  J 45.5  J 18.6  J 11.7  J
POTASSIUM 2260  J 1130  J 538  J 1660  J 2390  J 807  J 523  J 392  J 599  J 482  J 367  J
SELENIUM 0.29  U 0.3  J 0.22  J 0.02  U 0.34  J 0.51  J 0.27  U 0.43  J 0.54  J 0.45  J 0.38  J
SODIUM 113  J 47.1  U 39  U 38.8  U 53.5  U 26.2  U 30.7  U 43.8  U 63.6  U 48.3  U 62.5  U
STRONTIUM 77.1  J 28.2  J 64.2  J 10.3  J 10.1  J 6.3  J 11  J 4.1  J 7.4  J 6.4  J 5.2  J
TIN 0.53  U 12  J 0.46  U 0.75  J 0.66  J 0.5  U 0.52  U 0.46  U 0.46  U 0.4  U 0.42  U
TITANIUM 62.7  J 60.2  J 67.9  J 72  J 13.8  J 45.1  J 110  J 72.3  J 67  J 66.6  J 77.4  J
VANADIUM 23  J 39.1  J 44  J 16.2  J 17.6  J 21.7  J 21.9  J 26.1  J 21.5  J 26.2  J 19.7  J
ZINC 116  J 138  U 216  U 7.9  J 65.3  J 46.3  J 62  J 31.7  J 75.9  J 40.4  J 33.4  U
AVS/SEM Parameters  (UMO/G)
ACID VOLATILE SULFIDE, SEM 0.25  J 0.66  J 0.67  J 0.23  J
CADMIUM, SEM 0.002 0.0014  U 0.001  U 0.001  U
COPPER, SEM 0.055  J 0.036  J 0.061  J 0.075  J
LEAD, SEM 0.033  J 0.006  U 0.035  J 0.047  J
MERCURY, SEM 0.00003  UJ 0.00054  J 0.00005  J 0.00009  J
NICKEL, SEM 0.021 0.022 0.02 0.078
SEM/AVS, SEM  (S.U.) 2.6 0.09 0.17 0.87
ZINC, SEM 0.538  J 0.031  U 0.285  U 0.113  U
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1) 18 13 16 12
PH  (S.U.) 7.9 7.1 7.8 7.2
TOTAL ORGANIC CARBON (mg/kg) 2600 J 2500 J 17000 J 2600 JTOTAL ORGANIC CARBON  (mg/kg) 2600  J 2500  J 17000  J 2600  J



TABLE 3-28

SUMMARY OF CHEMICALS DETECTED IN
GULLY SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
PAGE 5 OF 6

CLASSIFICATION SITE SITE SITE SITE SITE SITE SITE SITE SITE UPGRADIENT UPGRADIENT
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 01 03 01 02 02 02 02 02 02 02 03
LOCATION 13SW/SD22 13SW/SD22 13SD23 13SW/SD24 13SW/SD25 13SW/SD26 13SW/SD27 13SW/SD29 13SW/SD32 13SW/SD28 13SW/SD28
SAMPLE NUMBER 13SD2201 13SD2202 13SD2301 13SD2401 13SD2501 13SD2601 13SD2701 13SD2901 13SD3201 13SD2801 13SD2802
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG ORIG NORMAL NORMAL
DEPTH RANGE 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.33
SAMPLE DATE 3/29/2003 10/7/2004 3/29/2003 10/23/2003 10/23/2003 10/23/2003 10/23/2003 10/22/2003 10/24/2003 10/22/2003 10/6/2004
Semivolatile Organics  (ug/kg)
2-METHYLNAPHTHALENE 6  J 4.4  U
ACENAPHTHENE 4.3  U 4.4  U
ANTHRACENE 4.3  U 4.4  U
BENZO(A)ANTHRACENE 10 19
BENZO(A)PYRENE 12 23
BENZO(B)FLUORANTHENE 21 32
BENZO(G,H,I)PERYLENE 12 19
BENZO(K)FLUORANTHENE 7  J 10  J
CHRYSENE 15 24
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
DIBENZO(A,H)ANTHRACENE 4.3  U 4.4  U
FLUORANTHENE 29 54
FLUORENE 4.3  U 4.4  U
INDENO(1,2,3-CD)PYRENE 9 16
NAPHTHALENE 4.3  U 4.4  U
PHENANTHRENE 17 24
PYRENE 25 47
Energetics  (mg/kg)
HMX 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
RDX 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
Herbicides  (ug/kg)
PENTACHLOROPHENOL
Inorganics (mg/kg)Inorganics  (mg/kg)
ALUMINUM 18500 14400  J 11900 14100  J 13900  J 12500  J 8820  J 10300  J 13400  J 17100  J
ANTIMONY 1.2  J 0.9  J 0.48  U 2.3  J 1.6  J 1.3  J 0.97  J 0.89  J 1.1  J 0.98  J
ARSENIC 35.6  J 16.7  J 10.2  J 58.2  J 33.8  J 32.1  J 37.6  J 25.9  J 22.2  J 28.7  J
BARIUM 203  J 113  J 165  J 101  J 121  J 154  J 202  J 129  J 199  J 129  J
BERYLLIUM 4.3  J 1.4  J 0.95  J 2.9  J 3.6  J 3.3  J 1.8  J 1.9  J 2.1  J 2  J
CADMIUM 1.8  J 0.65  J 0.82  J 1.1  J 0.88  J 0.95  J 0.54  J 0.66  J 0.63  J 0.59  J
CALCIUM 2310  J 1630  J 3400  J 766  J 1170  J 2670  J 892  J 1280  J 799  J 845  J
CHROMIUM 140  J 35.4  J 12.7  J 228  J 57.6  J 86.9  J 46.7  J 37.7  J 38.7  J 55  J
COBALT 70.2  J 58.1  J 28.5  J 24.2  J 63.5  J 68.7  J 34.6  J 36.9  J 40.7  J 31.3  J
COPPER 32.4  J 12.1  J 17.8  J 21.6  J 19.7  J 18.3  J 17.6  J 14.4  J 27.8  J 17.3  J
IRON 171000  J 41900  J 19900  J 195000  J 121000  J 135000  J 81000  J 74300  J 112000  J 93700  J
LEAD 87.7  J 46.5  J 34.8  J 54.8  J 49.5  J 46.6  J 46.2  J 32.9  J 35.7  J 37.2  J
LITHIUM 10.9  J 9.2  J



TABLE 3-28

SUMMARY OF CHEMICALS DETECTED IN
GULLY SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
PAGE 6 OF 6

CLASSIFICATION SITE SITE SITE SITE SITE SITE SITE SITE SITE UPGRADIENT UPGRADIENT
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 01 03 01 02 02 02 02 02 02 02 03
LOCATION 13SW/SD22 13SW/SD22 13SD23 13SW/SD24 13SW/SD25 13SW/SD26 13SW/SD27 13SW/SD29 13SW/SD32 13SW/SD28 13SW/SD28
SAMPLE NUMBER 13SD2201 13SD2202 13SD2301 13SD2401 13SD2501 13SD2601 13SD2701 13SD2901 13SD3201 13SD2801 13SD2802
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG ORIG NORMAL NORMAL
DEPTH RANGE 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.33
SAMPLE DATE 3/29/2003 10/7/2004 3/29/2003 10/23/2003 10/23/2003 10/23/2003 10/23/2003 10/22/2003 10/24/2003 10/22/2003 10/6/2004
MAGNESIUM 1110  J 1260  J 1290  J 457  J 823  J 735  J 513  J 825  J 1470  J 1580  J
MANGANESE 4580  J 2980  J 4220  J 2220  J 4000  J 3580  J 3040  J 2700  J 3240  J 2570  J
MERCURY 0.031  J 0.059  U 0.042  J 0.044  J 0.043  J 0.024  J 0.04  J 0.045  J 0.026  J 0.057  U
NICKEL 83.9  J 28.7  J 19.3  J 28.1  J 63.9  J 65.3  J 38.6  J 45.4  J 33.5  J 36.6  J
POTASSIUM 482  J 1130  J 629  J 622  J 1050  J 831  J 729  J 971  J 1340  J 2000  J
SELENIUM 0.69  J 0.71  J 0.45  J 1.1  J 0.98  J 0.91  J 0.96  J 0.98  J 0.56  J 0.61  J
SODIUM 58.2  U 43.5  U 26.3  U 28.1  U 31.9  U 43  J 21.8  U 31.7  J 31.6  J 183  J
STRONTIUM 8.6  J 8.5  J
TIN 0.82  J 0.43  U 0.82  J 0.38  U 0.46  U 0.3  U 0.31  U 0.39  U 0.4  U 0.53  U
TITANIUM 112  J 62.3  J 164  J 76.8  J 62.9  J 40.9  J 42.6  J 40.9  J
VANADIUM 115  J 45.6  J 24.6  J 144  J 59.7  J 70.8  J 43.3  J 43.4  J 46.2  J 53.8  J
ZINC 273  U 120  J 64.5  J 68.4  J 142  J 151  J 69.5  J 139  J 72.8  J 79.7  J
AVS/SEM Parameters  (UMO/G)
ACID VOLATILE SULFIDE, SEM
CADMIUM, SEM
COPPER, SEM
LEAD, SEM
MERCURY, SEM
NICKEL, SEM
SEM/AVS, SEM  (S.U.)
ZINC, SEM
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1)
PH  (S.U.)
TOTAL ORGANIC CARBON (mg/kg)TOTAL ORGANIC CARBON  (mg/kg)

Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
J - estimated value
U - less than laboratory method detection limit
AVS/SEM - Acid Volatile sulfur/Simultaneously extracted metal
UMO/G - micromoles per gram
MEQ - milliequivalent
S.U. - standard unit
mg/kg - milligrams per kilogram
µg/kg - micrograms per kilogram



TABLE 3-29

SUMMARY OF CHEMICALS DETECTED IN
MAINSTREAM SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA

CLASSIFICATION SITE SITE SITE SITE SITE UPGRADIENT UPGRADIENT
STREAM ORDER MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM
SAMPLING ROUND 02 03 03 03 03 02 03
LOCATION 13SW/SD30 13SW/SD30 13SW/SD33 13SW/SD34 13SW/SD35 13SW/SD31 13SW/SD31
SAMPLE NUMBER 13SD3001 13SD3002 13SD3301 13SD3401 13SD3501 13SD3101 13SD3102
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG
DEPTH RANGE 0 - 0.3 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.3 0 - 0.33
SAMPLE DATE 10/22/2003 10/6/2004 10/6/2004 10/6/2004 10/6/2004 10/22/2003 10/6/2004
Energetics  (mg/kg)
HMX 0.25  U 0.28  J
Inorganics  (mg/kg)
ALUMINUM 11600  J 12100  J 12700  J 11500  J 13700  J 14400  J 22100  J
ANTIMONY 4.7  J 2  J 2.2  J 2.1  J 1.9  J 2.1  J 1.8  J
ARSENIC 56.9  J 43.4  J 36.7  J 42  J 23.9  J 25.6  J 33.3  J
BARIUM 125  J 207  J 83.8  J 77.4  J 169  J 90.8  J 137  J
BERYLLIUM 3.7  J 3.4  J 3  J 3.1  J 1.9  J 2  J 2.3  J
CADMIUM 17.1  J 9.4  J 14.6  J 10.3  J 10.4  J 4.3  J 1.8  J
CALCIUM 1290  J 1850  J 1510  J 1320  J 12200  J 2010  J 2500  J
CHROMIUM 192  J 124  J 95.7  J 150  J 51.7  J 49.1  J 77.2  J
COBALT 19  J 28.6  J 22.9  J 22.5  J 29.9  J 27.5  J 20.4  J
COPPER 16.4  J 18.4  J 17.1  J 18.3  J 17.1  J 18.4  J 22  J
IRON 299000  J 210000  J 243000  J 202000  J 89600  J 121000  J 120000  J
LEAD 45.6  J 39.1  J 38.9  J 40.6  J 25.6  J 20.6  J 25.2  J
MAGNESIUM 610  J 707  J 702  J 611  J 2110  J 1490  J 1940  J
MANGANESE 2140  J 3960  J 1550  J 1450  J 2610  J 1330  J 1250  J
MERCURY 0.016  J 0.034  U 0.044  U 0.026  U 0.039  U 0.021  J 0.052  U
NICKEL 42.2  J 47.8  J 35.8  J 44.5  J 41.2  J 54.1  J 41.5  J
POTASSIUM 452  J 664  J 763  J 695  J 1680  J 2080  J 3190  J
SELENIUM 0.62 J 0.96 J 0.63 J 1.5 J 0.74 J 0.48 J 0.85 JSELENIUM 0.62  J 0.96  J 0.63  J 1.5  J 0.74  J 0.48  J 0.85  J
SODIUM 28.4  U 144  J 298  J 91.1  J 77.4  U 92.3  J 126  J
TITANIUM 65.6  J 26.4  J
VANADIUM 101  J 67.5  J 74.8  J 75.8  J 48.3  J 47.6  J 61.6  J
ZINC 186  J 152  J 195  J 152  J 121  J 98.3  J 73.1  J

Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
Mainstream sediment samples were only collected in sampling Rounds 2 and 3.
J - estimated value
U - less than method detection limit
mg/kg - milligrams per kilogram

`



TABLE 3-30

SUMMARY OF CHEMICALS DETECTED IN
BOGGS CREEK SEDIMENT SAMPLES ROUND 5 ONLY

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
CLASSIFICATION UPGRADIENT UPGRADIENT DOWNGRADIENT DOWNGRADIENT DOWNGRADIENT DOWNGRADIENT DOWNGRADIENT
SAMPLING ROUND 05 05 05 05 05 05 05
LOCATION 13SW/SD36 13SW/SD37 13SW/SD38 13SW/SD39 13SW/SD40 13SW/SD41 13SW/SD42
SAMPLE NUMBER 13SD3601 13SD3701 13SD3801 13SD3901 13SD4001 13SD4101 13SD4201
SAMPLE CODE ORIG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005
Inorganics (mg/kg)
ALUMINUM 4370  J 10700  J 7640  J 8320  J 9680  J 5470  J 4020  J
ANTIMONY 0.21  U 1.4  J 0.86  U 0.47  U 0.73  U 0.44  U 0.67  U
ARSENIC 6.8  J 8.8  J 11.7  J 9.8  J 8.9  J 5.9  J 7.9  J
BARIUM 30.6  J 64.8  J 77.5  J 51.9  J 71.3  J 45.4  J 39.2  J
BERYLLIUM 0.48  J 1 0.9 0.99 0.89 0.52  J 0.65
CADMIUM 0.12  J 0.31  J 5.1 0.61 1.8 0.83 1.1
CALCIUM 1120  J 1090  J 1980  J 942  J 1260  J 497  J 367  J
CHROMIUM 15.3  J 24.6  J 25.6  J 29.5  J 28.9  J 15.6  J 19.6  J
COBALT 7.8  J 17.3  J 17.8  J 10.5  J 13.7  J 7.2  J 10.4  J
COPPER 5.9  J 10.8  J 9.5  J 8.4  J 13.3  J 4.7  J 7.1  J
IRON 18700  J 25700  J 33600  J 31200  J 24100  J 16600  J 24500  J
LEAD 7.5  J 19.9  J 16.8  J 12.7  J 24.3  J 8.3  J 11.5  J
MAGNESIUM 386  J 913  J 861  J 706  J 908  J 479  J 336  J
MANGANESE 490 380 1090 456 728 470 721
NICKEL 10.5  J 21.6  J 20.4  J 17.4  J 17.7  J 11.1  J 12.9  J
POTASSIUM 548  J 1140  J 1090  J 895  J 1160  J 679  J 456  J
SELENIUM 0.19  J 0.35  J 0.31  J 0.31  J 0.33  J 0.15  J 0.17  J
SILVER 0.055  U 1.9 0.057  U 0.14  J 1 0.06  J 0.06  J
SODIUM 4.24  U 24.2  J 7.2  J 9.6  J 23.9  J 8.5  J 4.14  U
THALLIUM 0.1  U 0.17  J 0.13  J 0.12  J 0.16  J 0.08  U 0.07  U
VANADIUM 14.8  J 26.7  J 26.7  J 28.8  J 23.8  J 16.4  J 17.9  J
ZINC 23.6 J 45.9 J 53.3 J 35.4 J 175 J 28.2 J 38.4 JZINC 23.6  J 45.9  J 53.3  J 35.4  J 175  J 28.2  J 38.4  J

J - estimated value
mg/kg - milligrams per kilogram
U - less than laboratory method detection limit

ES/DI - External Sump/Drainage Investigation



TABLE 3-31

SUMMARY OF CHEMICALS DETECTED IN
TURKEY CREEK SEDIMENT SAMPLES ROUND 5 ONLY

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA

CLASSIFICATION DOWNSTREAM DOWNSTREAM UPSTREAM
SAMPLING ROUND 05 05 05
LOCATION 13SW/SD43 13SW/SD44 13SW/SD45
SAMPLE NUMBER 13SD4301 13SD4401 13SD4501
SAMPLE CODE NORMAL NORMAL NORMAL
SAMPLE DATE 5/17/2005 5/17/2005 5/17/2005
Inorganics (mg/kg)
ALUMINUM 30500  J 5520  J 5360  J
ARSENIC 10.5  J 5  J 4.5  J
BARIUM 127  J 51.6  J 52.1  J
BERYLLIUM 1.4 0.49  J 0.43  J
CADMIUM 8.4 0.19  J 0.17  J
CALCIUM 1920  J 835  J 703  J
CHROMIUM 38.4  J 12.1  J 11.8  J
COBALT 11.8  J 11.3  J 7  J
COPPER 245  J 7.5  J 6.3  J
IRON 36000  J 15700  J 14100  J
LEAD 35.6  J 10.6  J 9.4  J
MAGNESIUM 2660  J 612  J 565  J
MANGANESE 524 564 444
NICKEL 31.7  J 13.7  J 10.7  J
POTASSIUM 3740  J 788  J 748  J
SELENIUM 0.49  J 0.16  J 0.13  J
SILVER 0.78  J 0.053  U 0.052  U
SODIUM 61 9 J 4 1 U 3 97 USODIUM 61.9  J 4.1  U 3.97  U
THALLIUM 0.43  J 0.09  U 0.1  U
TIN 3  J 0.38  U 0.35  U
VANADIUM 46.8  J 14.5  J 14  J
ZINC 262  J 32  J 27.2  J

J - estimated value
mg/kg - milligrams per kilogram
U - less than laboratory method detection limit



TABLE 3-31A

SUMMARY OF CHEMICALS DETECTED IN SEDIMENT PCB DELINEATION SAMPLES
SWMU 13 (MINE FILL B)

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 3

SAMPLING ROUND PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB
LOCATION 13SD46 13SD48 13SD48 13SD49 13SD50 13SD51 13SD51 13SD52 13SD52 13SD53 13SD53
SAMPLE NUMBER 13SD460024 13SD480006 13SD480612 13SD490012 13SD500012 13SD510024 13SD512448 13SD520024 13SD522448 13SD530024 13SD532436
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 2 0 - 0.5 0.5 - 1 0 - 1 0 - 1 0 - 2 2 - 4 0 - 2 2 - 4 0 - 2 2 - 3
SAMPLE DATE 6/5/2006 6/5/2006 8/25/2006 6/5/2006 6/5/2006 6/6/2006 6/6/2006 6/6/2006 6/6/2006 6/6/2006 6/6/2006
PCBs (ug/kg)
AROCLOR-1248 11.4  U 1700 200  U 8000  J 36000 1200 800  J 17000  J 2400 17000  J 1300  J
AROCLOR-1260 11.4  U 120  U 1900 612  U 14.3  U 110  U 108  U 11.2  U 237  U 12  U 118  U
Petroleum Hydrocarbons (mg/kg)
DIESEL RANGE ORGANICS 240 46 3.12  U 3.23  U
GASOLINE RANGE ORGANICS 17 12 3.12  U 3.23  U
OIL RANGE ORGANICS (C24-C40) 240 46 12.5  U 12.9  U
Field PCB Results (mg/kg)
TOTAL PCBS AS AROCLOR-1254 3.28



TABLE 3-31A

SUMMARY OF CHEMICALS DETECTED IN SEDIMENT PCB DELINEATION SAMPLES
SWMU 13 (MINE FILL B)

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 3

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
PCBs (ug/kg)
AROCLOR-1248
AROCLOR-1260
Petroleum Hydrocarbons (mg/kg)
DIESEL RANGE ORGANICS
GASOLINE RANGE ORGANICS
OIL RANGE ORGANICS (C24-C40)
Field PCB Results (mg/kg)
TOTAL PCBS AS AROCLOR-1254

PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB
13SD54 13SD55 13SD55 13SD56 13SD57 13SD59 13SD59 13SD60 13SD60 13SD61 13SD62 13SD62

13SD540006 13SD550012 13SD551224 13SD560012 13SD570006 13SD590012 13SD591224 13SD600012 13SD601224 13SD610012 13SD620012 13SD621224
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

0 - 0.5 0 - 1 1 - 2 0 - 1 0 - 0.5 0 - 1 1 - 2 0 - 1 1 - 2 0 - 1 0 - 1 1 - 2
6/5/2006 8/25/2006 8/25/2006 8/25/2006 8/24/2006 8/23/2006 8/23/2006 8/23/2006 8/23/2006 8/24/2006 8/24/2006 8/24/2006

1100 36000  J 2700  J 12000  J 23  J 11  UJ
134  U 30000  U 800  U 1000  U 11  UJ 11  UJ

0.5  U 0.5  U 0.5  U 3.47 0.64 0.5  U 3.95 0.5  U 0.5  U 0.5  U 0.02  J



TABLE 3-31A

SUMMARY OF CHEMICALS DETECTED IN SEDIMENT PCB DELINEATION SAMPLES
SWMU 13 (MINE FILL B)

NSWC CRANE
CRANE, INDIANA

PAGE 3 OF 3

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
PCBs (ug/kg)
AROCLOR-1248
AROCLOR-1260
Petroleum Hydrocarbons (mg/kg)
DIESEL RANGE ORGANICS
GASOLINE RANGE ORGANICS
OIL RANGE ORGANICS (C24-C40)
Field PCB Results (mg/kg)
TOTAL PCBS AS AROCLOR-1254

PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB
13SD63 13SD63 13SD63 13SD64 13SD64 13SD64 13SD65 13SD65 13SD65 13SD66 13SD67 13SD68

13SD630006 13SD630612 13SD631224 13SD640006 13SD640612 13SD641224 13SD650006 13SD650612 13SD651224 13SD660006 13SD670006 13SD680006
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

0 - 0.5 0.5 - 1 1 - 2 0 - 0.5 0.5 - 1 1 - 2 0 - 0.5 0.5 - 1 1 - 2 0 - 0.5 0 - 0.5 0 - 0.5
8/26/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006 8/27/2006 8/28/2006 8/28/2006

470  J 17000  J 7700  J
190  U 3900  U 4000  U

0.5  U 0.5  U 0.5  U 3.45 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 1.15 0.31  J 0.18  J



TABLE 3-32

DESCRIPTIVE STATISTICS FOR
OVERBURDEN GROUNDWATER SAMPLES ES/DI ONLY

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects
Sample of Maximum 

Detects
Energetics  (ug/L)
2,4,6-TRINITROTOLUENE 3/12 4 J 250 0.25 - 1.7 21.93 87.07 13GWTW012
2,6-DINITROTOLUENE 1/12 6.8 J 6.8 J 0.245 - 1.7 0.75 6.80 13GWTW012
2-AMINO-4,6-DINITROTOLUENE 5/12 0.76 J 9 J 0.25 - 1.7 1.26 2.69 13GWTW012
4-AMINO-2,6-DINITROTOLUENE 8/12 0.59 22 0.27 - 0.298 3.17 4.68 13GWTW012
HMX 11/12 1.3 J 270 0.281 - 0.281 64.20 70.03 13GWTW012
RDX 12/12 1.4 J 1200 0 - 0 191.88 191.88 13GWTW004
Field Parameters
DISSOLVED OXYGEN (mg/L) 6/6 0.215 2.479 -- 3.33 3.33 13GWTW004
OXIDATION REDUCTION POTENTIAL (MV) 6/6 0.29 9.03 -- 31.50 31.50 13GWTW004
PH (s.u.) 6/6 6.38 7.75 > -- 6.85 6.85 13GWTW004
SPECIFIC CONDUCTANCE (MS/CM) 6/6 3.85 10.73 -- 1.11 1.11 13GWTW004
TEMPERATURE (°C) 6/6 6.9 1000 -- 8.59 8.59 13GWTW011
TURBIDITY (NTU) 6/6 -100 195 -- 358.32 358.32 13GWTW002

Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
ES/DI - External Sump/Drainage Investigation
1 - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
J - estimated value
MV - millivolts °C - degrees Celsius
S.U. - standard unit NTU - nephelometric turbidity unit
ms/cm - milliSiemen per centimeter

Minimum 
Concentration

Maximum 
Concentration



TABLE 3-33

DESCRIPTIVE STATISTICS FOR
UPPER AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 2

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects Sample of Maximum Detect
Volatile Organics  (ug/L)
TRICHLOROETHENE 1/2 1 J 1 J 0.3 0.575 1.00 13GWT2001
Energetics  (ug/L)
1,3,5-TRINITROBENZENE 4/106 0.4 J 1.3 J 0.039 - 0.65 0.170 1.03 13GWT0903, 13GWT2102
1,3-DINITROBENZENE 8/106 0.3 J 2.4 0.039 - 0.65 0.221 1.26 13GWT0903
2,4,6-TRINITROTOLUENE 12/106 1.6 69 J 0.039 - 0.65 2.44 20.5 13GWT2102
2,4-DIAMINO-6-NITROTOLUENE 4/40 0.77 J 3.9 0.24 - 0.301 0.292 1.74 13GWT0903
2,4-DINITROTOLUENE 7/106 0.48 J 1.6 0.039 - 0.65 0.197 1.05 13GWT1103
2,6-DIAMINO-4-NITROTOLUENE 1/40 1.8 J 1.8 J 0.24 - 0.301 0.172 1.80 13GWT1102
2,6-DINITROTOLUENE 7/106 1 J 9.9 0.039 - 0.65 0.425 4.51 13GWT0903
2-AMINO-4,6-DINITROTOLUENE 14/106 0.28 J 15 J 0.039 - 0.65 0.777 5.00 13GWT0904
2-NITROTOLUENE 2/106 0.37 J 1 0.039 - 0.65 0.146 0.685 13GWT2403
3-NITROTOLUENE 1/106 0.58 J 0.58 J 0.039 - 0.65 0.140 0.580 13GWT1103
4-AMINO-2,6-DINITROTOLUENE 21/106 0.12 J 19 0.039 - 0.65 1.28 5.90 13GWT0904, 13GWT1101
4-NITROTOLUENE 1/106 0.5 J 0.5 J 0.039 - 0.65 0.139 0.500 13GWT2101
DNX 10/40 0.31 J 50 J 0.24 - 0.301 2.83 10.9 13GWT2102
HMX 85/106 0.29 J 640 0.24 - 0.6 35.7 44.5 13GWT2102
MNX 13/40 0.32 J 11 0.24 - 0.291 1.52 4.40 13GWT1702
RDX 87/106 0.27 J 7700 0.24 - 0.465 264 322 13GWT2102
TNX 6/40 0.31 J 2.4 0.24 - 0.301 0.299 1.26 13GWT3901
Total Metals  (ug/L)
ALUMINUM 58/71 123 J 139000 J 14.2 - 332 6737 8236 13GWT0502
ARSENIC 25/71 0.65 J 24.1 J 0.07 - 1.1 1.94 5.11 13GWT0502
BARIUM 71/71 10.4 J 727 J --- 73.9 73.9 13GWT0502
BERYLLIUM 22/71 2.1 J 12.8 J 0.03 - 2.1 1.82 5.21 13GWT4701
CADMIUM 2/71 2.7 J 2.7 J 0.04 - 1.9 0.267 2.70 13GWT2501, 13GWT2502
CALCIUM 70/71 1720 J 117000 J 2580 29538 29942 13GWT2501
CHROMIUM 26/71 0.76 J 145 J 0.02 - 2.2 7.26 19.2 13GWT0502
COBALT 66/71 1.5 J 249 J 0.48 - 14.8 51.2 54.9 13GWT4702
COPPER 41/71 0 83 J 89 5 J 0 19 - 6 9 6 97 11 6 13GWT2501

Minimum 
Concentration

Maximum 
Concentration

COPPER 41/71 0.83 J 89.5 J 0.19 - 6.9 6.97 11.6 13GWT2501
IRON 55/71 127 J 143000 J 25 - 440 13261 17093 13GWT2001
LEAD 27/71 1.1 J 54.3 J 0.04 - 2 5.36 13.5 13GWT2501
LITHIUM 26/26 2.3 J 340 J --- 79.9 79.9 13GWT2001
MAGNESIUM 71/71 2230 J 70300 J --- 21469 21469 13GWT2001
MANGANESE 62/71 33.6 J 11600 J 48.3 - 566 1396 1579 13GWT2001
MERCURY 14/71 0.007 J 0.39 0.007 - 0.2 0.0417 0.127 13GWT0102
NICKEL 71/71 2.9 J 477 J --- 108 108 13GWT2001
POTASSIUM 71/71 240 J 27500 J --- 3353 3353 13GWT0502
SELENIUM 2/71 1.8 J 4.1 J 0.04 - 1.4 0.202 2.95 13GWT2502
SODIUM 71/71 6030 J 160000 J --- 38645 38645 13GWT1901
STRONTIUM 26/26 14.5 J 396 J --- 105 105 13GWT0201
TITANIUM 46/66 2.5 J 659 J 0.13 - 2.2 42.3 60.4 13GWT0502
VANADIUM 23/71 0.63 J 135 J 0.05 - 1.4 6.96 21.2 13GWT0502
ZINC 66/71 2.7 J 1220 J 2.8 - 6.8 150 162 13GWT4702
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DESCRIPTIVE STATISTICS FOR
UPPER AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects Sample of Maximum Detect
Minimum 

Concentration
Maximum 

Concentration
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 12/20 124 J 11800 J 18.3 - 164 894 1465 13GWT2001-F
ARSENIC, FILTERED 5/20 0.8 J 8.6 J 0.11 - 0.87 0.845 2.82 13GWT1502-F
BARIUM, FILTERED 20/20 14.3 J 93.6 J --- 36.5 36.5 13GWT3901-F
BERYLLIUM, FILTERED 4/20 2 J 5.6 J 0.03 - 1.5 0.932 3.83 13GWT2001-F
CALCIUM, FILTERED 20/20 2250 J 70900 J --- 26580 26580 13GWT2001-F
CHROMIUM, FILTERED 3/20 1.3 J 2.7 J 0.13 - 1.4 0.585 2.20 13GWT2001-F
COBALT, FILTERED 19/20 1.3 J 230 J 0.11 37.2 39.2 13GWT2001-F
COPPER, FILTERED 10/20 2.5 J 13.1 J 0.35 - 5.2 3.23 5.60 13GWT2503-F
IRON, FILTERED 13/20 93.8 J 142000 J 27.1 - 219 8476 13009 13GWT2001-F
LEAD, FILTERED 2/20 11.5 J 35.7 J 0.04 - 1.3 2.56 23.6 13GWT1502-F
LITHIUM, FILTERED 7/7 9.7 J 322 J --- 94.8 94.8 13GWT2001-F
MAGNESIUM, FILTERED 20/20 2190 J 67900 J --- 16559 16559 13GWT2001-F
MANGANESE, FILTERED 20/20 20.9 J 11500 J --- 1159 1159 13GWT2001-F
NICKEL, FILTERED 19/20 3.2 J 470 J 1.6 83.5 87.8 13GWT2001-F
POTASSIUM, FILTERED 19/20 366 J 7110 J 151 2784 2926 13GWT0601-F
SELENIUM, FILTERED 2/20 2 J 2.5 J 0.04 - 1.4 0.356 2.25 13GWT2502-F
SODIUM, FILTERED 20/20 7100 J 55000 J --- 31365 31365 13GWT0501-F
STRONTIUM, FILTERED 7/7 13.6 J 188 J --- 99.2 99.2 13GWT0501-F
TITANIUM, FILTERED 7/17 2.6 J 9.3 J 0.42 - 3.8 2.84 5.66 13GWT0601-F
VANADIUM, FILTERED 1/20 1.1 J 1.1 J 0.05 - 0.8 0.199 1.10 13GWT0601-F
ZINC, FILTERED 20/20 2.1 J 695 --- 113 113 13GWT2001-F
Field Parameters
ALKALINITY 4/22 0 90 10 12.0 43.8 13GWT2402
CARBON DIOXIDE 22/22 23 400 --- 94.8 94.8 13GWT2003
DISSOLVED OXYGEN 62/62 0.02 27.18 --- 4.67 4.67 13GWT1903
DISSOLVED OXYGEN - METER 68/68 0.11 34.37 --- 3.67 3.67 13GWT1902
HYDROGEN SULFIDE (H2S) 22/22 0 0 --- --- --- ---
IRON(+2) 22/22 0 3.3 > --- 1.07 1.07 Multiple Samples
MANGANESE(+2) 22/22 0 8 3 --- 1 19 1 19 13GWT2003MANGANESE(+2) 22/22 0 8.3 --- 1.19 1.19 13GWT2003
NITRITE-N 22/22 0 0.031 --- 0.00559 0.00559 13GWT2102
OXIDATION REDUCTION POTENTIAL  (MV) 108/108 -473 752 --- 253 253 13GWT2603
PH  (S.U.) 108/108 3.01 7.32 --- 5.02 5.02 13GWT2103
SPECIFIC CONDUCTANCE  (MS/CM) 108/108 0.076 1634 --- 15.6 15.6 13GWT4701
SULFIDE 22/22 0 0.14 --- 0.0318 0.0318 13GWT1502
TEMPERATURE  (°C ) 108/108 8.83 21.8 --- 15.8 15.8 13GWT2503
TURBIDITY  (NTU) 108/108 0 1000 > --- 52.6 52.6 13GWT4201, 13GWT4202
Miscellaneous Parameters  (mg/L)
AMMONIA-N 47/66 0.01 3.4 0.005 - 0.01 0.297 0.415 13GWT0903
NITRITE/NITRATE-N 46/66 0.03 92 0.02 - 0.05 2.46 3.52 13GWT0901
TOTAL ORGANIC CARBON 2/3 1 1.1 0.5 0.783 1.05 13GWT1502

Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
1 - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
J - estimated value ms/cm - milliSiemen per centimeter
MV - millivolts °C - degrees Celsius
S.U. - standard unit NTU - nephelometric turbidity unit
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects
Sample of Maximum 

Detect
Volatile Organics  (ug/L)
TRICHLOROETHENE 1/2 1 J 1 J 0.3 0.575 1.00 13GWT2001
Energetics  (ug/L)
1,3-DINITROBENZENE 3/26 0.3 J 1.4 J 0.08 - 0.65 0.259 0.843 13GWT0901
2,4,6-TRINITROTOLUENE 4/26 1.8 31 0.08 - 0.65 3.14 19.5 13GWT1101
2-AMINO-4,6-DINITROTOLUENE 3/26 3.7 J 8.6 J 0.08 - 0.65 0.857 6.10 13GWT0901
4-AMINO-2,6-DINITROTOLUENE 5/26 0.12 J 19 0.08 - 0.65 1.82 8.70 13GWT1101
4-NITROTOLUENE 1/26 0.5 J 0.5 J 0.08 - 0.65 0.191 0.500 13GWT2101
HMX 19/26 0.29 J 390 0.265 - 0.6 29.0 39.6 13GWT2101
RDX 19/26 0.4 J 2700 0.25 - 0.465 199 273 13GWT2101
Total Metals  (ug/L)
ALUMINUM 24/26 123 J 39000 J 47.3 - 57.1 5109 5533 13GWT2501
ARSENIC 13/26 0.65 J 15.4 J 0.07 - 0.66 2.01 3.87 13GWT2501
BARIUM 26/26 10.4 J 401 J --- 80.2 80.2 13GWT1901
BERYLLIUM 9/26 2.1 J 8.4 J 0.03 - 1.6 1.61 4.14 13GWT0701
CADMIUM 1/26 2.7 J 2.7 J 0.05 - 1.9 0.307 2.70 13GWT2501
CALCIUM 25/26 2800 J 117000 J 2580 31754 32973 13GWT2501
CHROMIUM 13/26 0.76 J 64.9 J 0.02 - 0.82 6.50 12.8 13GWT2501
COBALT 26/26 1.5 J 246 J --- 54.8 54.8 13GWT1001
COPPER 20/26 0.83 J 89.5 J 0.26 - 1.1 7.01 9.04 13GWT2501
IRON 23/26 127 J 143000 J 25 - 117 10386 11736 13GWT2001
LEAD 11/26 1.1 J 54.3 J 0.14 - 2 5.53 12.6 13GWT2501
LITHIUM 26/26 2.3 J 340 J --- 79.9 79.9 13GWT2001
MAGNESIUM 26/26 2230 J 70300 J --- 22155 22155 13GWT2001
MANGANESE 24/26 172 J 11600 J 56.3 - 57.6 1393 1507 13GWT2001
MERCURY 5/26 0.032 J 0.16 J 0.02 - 0.2 0.0526 0.0876 13GWT0101, 13GWT0701
NICKEL 26/26 2.9 J 477 J --- 111 111 13GWT2001
POTASSIUM 26/26 240 J 11000 J --- 3133 3133 13GWT2501
SELENIUM 1/26 1 8 J 1 8 J 0 0 1 1 0 209 1 80 13GWT2 01

Minimum 
Concentration

Maximum 
Concentration

SELENIUM 1/26 1.8 J 1.8 J 0.05 - 1.1 0.209 1.80 13GWT2501
SODIUM 26/26 6030 J 160000 J --- 38917 38917 13GWT1901
STRONTIUM 26/26 14.5 J 396 J --- 105 105 13GWT0201
TITANIUM 24/26 2.5 J 285 J 1.9 - 2.1 34.3 37.0 13GWT2501
VANADIUM 10/26 0.63 J 75.3 J 0.05 - 0.72 6.45 16.6 13GWT2501
ZINC 26/26 3 J 661 J --- 129 129 13GWT2001
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 7/7 226 J 11800 J --- 2013 2013 13GWT2001-F
ARSENIC, FILTERED 3/7 0.8 J 1.7 J 0.36 - 0.51 0.681 1.30 13GWT2001-F
BARIUM, FILTERED 7/7 15.6 J 71.1 J --- 37.3 37.3 13GWT0301-F
BERYLLIUM, FILTERED 2/7 2 J 5.6 J 0.05 - 1.1 1.22 3.80 13GWT2001-F
CALCIUM, FILTERED 7/7 2980 J 70900 J --- 37783 37783 13GWT2001-F
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects
Sample of Maximum 

Detect
Minimum 

Concentration
Maximum 

Concentration
CHROMIUM, FILTERED 3/7 1.3 J 2.7 J 0.2 - 0.81 1.09 2.20 13GWT2001-F
COBALT, FILTERED 7/7 1.3 J 230 J --- 54.7 54.7 13GWT2001-F
COPPER, FILTERED 6/7 2.8 J 10.6 J 0.63 4.49 5.18 13GWT2001-F
IRON, FILTERED 7/7 93.8 J 142000 J --- 20799 20799 13GWT2001-F
LEAD, FILTERED 1/7 11.5 J 11.5 J 0.21 - 0.91 1.82 11.5 13GWT2001-F
LITHIUM, FILTERED 7/7 9.7 J 322 J --- 94.8 94.8 13GWT2001-F
MAGNESIUM, FILTERED 7/7 2500 J 67900 J --- 24700 24700 13GWT2001-F
MANGANESE, FILTERED 7/7 133 J 11500 J --- 2179 2179 13GWT2001-F
NICKEL, FILTERED 7/7 3.2 J 470 J --- 120 120 13GWT2001-F
POTASSIUM, FILTERED 7/7 366 J 7110 J --- 4082 4082 13GWT0601-F
SELENIUM, FILTERED 1/7 2 J 2 J 0.19 - 0.33 0.403 2.00 13GWT2501-F
SODIUM, FILTERED 7/7 21800 J 55000 J --- 39300 39300 13GWT0501-F
STRONTIUM, FILTERED 7/7 13.6 J 188 J --- 99.2 99.2 13GWT0501-F
TITANIUM, FILTERED 6/7 2.6 J 9.3 J 2.8 5.34 6.00 13GWT0601-F
VANADIUM, FILTERED 1/7 1.1 J 1.1 J 0.05 - 0.8 0.338 1.10 13GWT0601-F
ZINC, FILTERED 7/7 3.6 J 695 --- 166 166 13GWT2001-F
Field Parameters
DISSOLVED OXYGEN - METER 28/28 0.11 4.5 --- 2.01 2.01 13GWT0301
OXIDATION REDUCTION POTENTIAL  (MV) 28/28 -30.4 364 --- 201 201 13GWT1001
PH  (S.U.) 28/28 3.01 6.63 --- 4.91 4.91 13GWT0601
SPECIFIC CONDUCTANCE  (MS/CM) 28/28 0.106 1.504 --- 0.592 0.592 13GWT2001
TEMPERATURE  (°C ) 28/28 12 16.76 --- 14.6 14.6 13GWT2401
TURBIDITY  (NTU) 28/28 0 999 > --- 83.4 83.4 13GWT2501
Miscellaneous Parameters  (mg/L)
AMMONIA-N 21/26 0.01 3.3 0.01 0.328 0.405 13GWT0901
NITRITE/NITRATE-N 17/26 0.03 92 0.02 3.76 5.74 13GWT0901

Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
1 M i i TV/2 f d l h TV h h ld l1 - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
J - estimated value
MV - millivolts
S.U. - standard unit
ms/cm - milliSiemen per centimeter
°C - degrees Celsius
NTU - nephelometric turbidity unit
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects
Sample of Maximum 

Detects
Energetics  (ug/L)
1,3,5-TRINITROBENZENE 2/40 1.3 1.3 J 0.039 - 0.301 0.174 1.30 13GWT0903, 13GWT2102
1,3-DINITROBENZENE 2/40 1.8 J 2.4 0.039 - 0.301 0.214 2.10 13GWT0903
2,4,6-TRINITROTOLUENE 4/40 1.6 69 J 0.039 - 0.301 2.73 26.3 13GWT2102
2,4-DIAMINO-6-NITROTOLUENE 4/40 0.77 J 3.9 0.24 - 0.301 0.292 1.74 13GWT0903
2,4-DINITROTOLUENE 3/40 0.48 J 1.4 J 0.039 - 0.301 0.182 1.03 13GWT2102
2,6-DIAMINO-4-NITROTOLUENE 1/40 1.8 J 1.8 J 0.24 - 0.301 0.172 1.80 13GWT1102
2,6-DINITROTOLUENE 3/40 1.2 J 9.9 0.039 - 0.301 0.528 5.63 13GWT0903
2-AMINO-4,6-DINITROTOLUENE 5/40 0.28 J 13 0.039 - 0.301 0.632 4.24 13GWT0903
4-AMINO-2,6-DINITROTOLUENE 7/40 0.29 J 18 0.039 - 0.301 0.965 4.95 13GWT0903
DNX 10/40 0.31 J 50 J 0.24 - 0.301 2.83 10.9 13GWT2102
HMX 34/40 0.3 J 640 0.243 - 0.278 35.4 41.7 13GWT2102
MNX 13/40 0.32 J 11 0.24 - 0.291 1.52 4.40 13GWT1702
RDX 35/40 0.27 J 7700 0.258 - 0.278 313 358 13GWT2102
TNX 6/40 0.31 J 2.4 0.24 - 0.301 0.299 1.26 13GWT3901
Total Metals  (ug/L)
ALUMINUM 29/40 193 J 139000 J 14.2 - 332 7888 10859 13GWT0502
ARSENIC 10/40 1.6 J 24.1 J 0.07 - 1.1 1.95 7.12 13GWT0502
BARIUM 40/40 11.3 J 727 J --- 75.3 75.3 13GWT0502
BERYLLIUM 11/40 2.3 J 12.8 J 0.03 - 2.1 1.71 5.43 13GWT4701
CADMIUM 1/40 2.7 J 2.7 J 0.04 - 1.5 0.234 2.70 13GWT2502
CALCIUM 40/40 1720 J 113000 J --- 28078 28078 13GWT0202
CHROMIUM 12/40 1.7 J 145 J 0.17 - 1.4 8.41 27.3 13GWT0502
COBALT 35/40 2.2 J 210 J 0.48 - 14.8 41.3 46.9 13GWT1002
COPPER 19/40 1.3 J 82.8 J 0.19 - 1.6 6.29 12.8 13GWT2502
IRON 27/40 162 J 120000 J 38.2 - 440 12459 18410 13GWT2003
LEAD 12/40 3 J 51.3 J 0.04 - 2 5.15 16.4 13GWT2502
MAGNESIUM 40/40 2370 J 69800 J --- 20375 20375 13GWT0202
MANGANESE 33/40 33 6 J 9 0 J 48 3 66 12 148 13GWT2003

Miniimum 
Concentration

Maximum 
Concentration

MANGANESE 33/40 33.6 J 9770 J 48.3 - 566 1255 1487 13GWT2003
MERCURY 9/40 0.007 J 0.39 0.007 - 0.02 0.0380 0.149 13GWT0102
NICKEL 40/40 2.9 J 400 J --- 91.0 91.0 13GWT4701
POTASSIUM 40/40 358 J 27500 J --- 3597 3597 13GWT0502
SELENIUM 1/40 4.1 J 4.1 J 0.04 - 1.3 0.196 4.10 13GWT2502
SODIUM 40/40 6800 J 129000 J --- 37716 37716 13GWT0202
TITANIUM 22/40 2.8 J 659 J 0.13 - 2.2 47.5 85.9 13GWT0502
VANADIUM 10/40 1.9 J 135 J 0.06 - 1.4 7.93 31.2 13GWT0502
ZINC 35/40 2.7 J 1070 J 2.8 - 6.8 128 146 13GWT4701
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 3/10 434 J 1990 J 18.3 - 164 348 1071 13GWT1502-F
ARSENIC, FILTERED 2/10 1.6 J 8.6 J 0.12 - 0.87 1.17 5.10 13GWT1502-F



TABLE 3-35

DESCRIPTIVE STATISTICS FOR
UPPER AQUIFER GROUNDWATER SAMPLES ROUND 2

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 2

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects
Sample of Maximum 

Detects
Miniimum 

Concentration
Maximum 

Concentration
BARIUM, FILTERED 10/10 14.3 J 93.6 J --- 37.3 37.3 13GWT3901-F
BERYLLIUM, FILTERED 2/10 2.5 J 5.2 J 0.03 - 1.5 0.904 3.85 13GWT1502-F
CALCIUM, FILTERED 10/10 2250 J 48000 J --- 21702 21702 13GWT3901-F
COBALT, FILTERED 9/10 1.9 J 82.8 J 0.11 26.3 29.2 13GWT1502-F
COPPER, FILTERED 3/10 2.5 J 6.2 J 0.35 - 1.8 1.56 3.93 13GWT0302-F
IRON, FILTERED 4/10 447 J 16000 J 27.1 - 219 2358 5799 13GWT1502-F
LEAD, FILTERED 1/10 35.7 J 35.7 J 0.04 - 1 3.72 35.7 13GWT1502-F
MAGNESIUM, FILTERED 10/10 2190 J 26000 J --- 12388 12388 13GWT0502-F
MANGANESE, FILTERED 10/10 20.9 J 2000 J --- 743 743 13GWT4201-F
NICKEL, FILTERED 9/10 3.6 J 180 J 1.6 60.4 67.0 13GWT1502-F
POTASSIUM, FILTERED 9/10 1440 J 4540 J 151 2345 2597 13GWT3901-F
SELENIUM, FILTERED 1/10 2.5 J 2.5 J 0.04 - 0.76 0.344 2.50 13GWT2502-F
SODIUM, FILTERED 10/10 7100 J 50500 J --- 26620 26620 13GWT0502-F
TITANIUM, FILTERED 1/10 3.6 J 3.6 J 0.42 - 3.8 1.08 3.60 13GWT2502-F
ZINC, FILTERED 10/10 2.1 J 222 J --- 79.2 79.2 13GWT1502-F
Field Parameters
ALKALINITY 4/22 0 90 10 12.0 43.8 13GWT2402
CARBON DIOXIDE 22/22 23 400 --- 94.8 94.8 13GWT2003
DISSOLVED OXYGEN 22/22 0.02 11 --- 3.08 3.08 13GWT1302
DISSOLVED OXYGEN - METER 40/40 0.44 34.37 --- 4.83 4.83 13GWT1902
HYDROGEN SULFIDE (H2S) 22/22 0 0 --- --- --- ---
IRON(+2) 22/22 0 3.3 > --- 1.07 1.07 Multiple Samples
MANGANESE(+2) 22/22 0 8.3 --- 1.19 1.19 13GWT2003
NITRITE-N 22/22 0 0.031 --- 0.00559 0.00559 13GWT2102
OXIDATION REDUCTION POTENTIAL  (MV) 40/40 -473 432 --- 245 245 13GWT0502
PH  (S.U.) 40/40 3.34 6.45 --- 5.08 5.08 13GWT0602
SPECIFIC CONDUCTANCE  (MS/CM) 40/40 0.076 1634 --- 41.3 41.3 13GWT4701
SULFIDE 22/22 0 0.14 --- 0.0318 0.0318 13GWT1502
TEMPERATURE (°C ) 40/40 8 83 19 3 14 0 14 0 13GWT1002TEMPERATURE  (°C ) 40/40 8.83 19.73 --- 14.0 14.0 13GWT1002
TURBIDITY  (NTU) 40/40 0 1000 > --- 47.4 47.4 13GWT4201
Miscellaneous Parameters  (mg/L)
AMMONIA-N 26/40 0.01 3.4 0.005 - 0.01 0.277 0.424 13GWT0903
NITRITE/NITRATE-N 29/40 0.05 J 54 J 0.025 - 0.05 1.61 2.22 13GWT0903
TOTAL ORGANIC CARBON 2/3 1 1.1 0.5 0.783 1.05 13GWT1502

Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
1 - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
J - estimated value ms/cm - milliSiemen per centimeter
MV - millivolts °C - degrees Celsius
S.U. - standard unit NTU - nephelometric turbidity unit
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DESCRIPTIVE STATISTICS FOR
UPPER AQUIFER GROUNDWATER SAMPLES ROUND 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of 

Maximum Detect
Energetics  (ug/L)
1,3,5-TRINITROBENZENE 2/40 0.4 J 1.1 0.24 - 0.29 0.161 0.750 13GWT0904
1,3-DINITROBENZENE 3/40 0.46 J 2.1 0.24 - 0.29 0.205 1.12 13GWT0904
2,4,6-TRINITROTOLUENE 4/40 2.2 26 0.24 - 0.29 1.70 15.8 13GWT2103
2,4-DINITROTOLUENE 4/40 0.61 J 1.6 0.24 - 0.29 0.224 1.07 13GWT1103
2,6-DINITROTOLUENE 4/40 1 J 8.8 J 0.24 - 0.29 0.485 3.68 13GWT0904
2-AMINO-4,6-DINITROTOLUENE 6/40 0.28 J 15 J 0.24 - 0.29 0.872 5.08 13GWT0904
2-NITROTOLUENE 2/40 0.37 J 1 0.24 - 0.29 0.157 0.685 13GWT2403
3-NITROTOLUENE 1/40 0.58 J 0.58 J 0.24 - 0.29 0.141 0.580 13GWT1103
4-AMINO-2,6-DINITROTOLUENE 9/40 0.26 J 19 0.24 - 0.29 1.25 5.09 13GWT0904
HMX 32/40 0.3 J 460 0.24 - 0.27 40.4 50.4 13GWT2103
RDX 33/40 0.3 J 4000 0.24 - 0.27 258 313 13GWT2103
Total Metals  (ug/L)
ALUMINUM 5/5 510 J 17400 J --- 5991 5991 13GWT4702
ARSENIC 2/5 2.1 J 4.1 J 0.55 - 0.8 1.44 3.10 13GWT4702
BARIUM 5/5 12.6 J 50.6 J --- 30.0 30.0 13GWT3302
BERYLLIUM 2/5 5.2 J 12.4 J 0.37 - 1.4 3.80 8.80 13GWT4702
CALCIUM 5/5 4300 J 49200 J --- 29700 29700 13GWT2004
CHROMIUM 1/5 6.1 J 6.1 J 1.6 - 2.2 1.96 6.10 13GWT3302
COBALT 5/5 7 J 249 J --- 111 111 13GWT4702
COPPER 2/5 18.2 J 35.2 J 4.1 - 6.9 12.2 26.7 13GWT4702
IRON 5/5 485 J 124000 J --- 34627 34627 13GWT2004
LEAD 4/5 2.9 J 14.8 J 1.5 6.25 7.63 13GWT4702
MAGNESIUM 5/5 3600 J 52200 J --- 26660 26660 13GWT2004
MANGANESE 5/5 125 J 8390 J --- 2535 2535 13GWT2004
NICKEL 5/5 21.8 J 463 J --- 227 227 13GWT4702
POTASSIUM 5/5 1340 J 4950 J --- 2540 2540 13GWT2004
SODIUM 5/5 11700 J 69900 J --- 44660 44660 13GWT4702
VANADIUM 3/5 1.1 J 6.2 J 0.16 - 0.27 1.78 2.90 13GWT3302
ZINC 5/5 49.6 J 1220 J --- 441 441 13GWT4702
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 2/3 124 J 154 J 66.5 104 139 13GWT2503-F
BARIUM, FILTERED 3/3 27.9 J 36.3 J --- 32.2 32.2 13GWT2503-F
CALCIUM FILTERED 3/3 3290 J 26100 J --- 16697 16697 13GWT0503-F

Minimum 
Concentration

Maximum 
Concentration

CALCIUM, FILTERED 3/3 3290 J 26100 J --- 16697 16697 13GWT0503-F
COBALT, FILTERED 3/3 6.7 J 54.2 J --- 33.0 33.0 13GWT2503-F
COPPER, FILTERED 1/3 13.1 J 13.1 J 4 - 5.2 5.90 13.1 13GWT2503-F
IRON, FILTERED 2/3 130 J 201 J 55.3 120 166 13GWT3302-F
MAGNESIUM, FILTERED 3/3 3300 J 20000 J --- 11467 11467 13GWT0503-F
MANGANESE, FILTERED 3/3 105 J 287 J --- 168 168 13GWT3302-F
NICKEL, FILTERED 3/3 21.7 J 118 J --- 75.8 75.8 13GWT2503-F
POTASSIUM, FILTERED 3/3 562 J 1550 J --- 1217 1217 13GWT2503-F
SODIUM, FILTERED 3/3 12200 J 40500 J --- 28667 28667 13GWT0503-F
ZINC, FILTERED 3/3 19 J 168 J --- 104 104 13GWT0503-F
Field Parameters
DISSOLVED OXYGEN 40/40 0.2 27.18 --- 5.55 5.55 13GWT1903
OXIDATION REDUCTION POTENTIAL  (MV) 40/40 2.8 752 --- 297 297 13GWT2603
PH  (S.U.) 40/40 3.26 7.32 --- 5.05 5.05 13GWT2103
SPECIFIC CONDUCTANCE  (MS/CM) 40/40 0.085 1.501 --- 0.511 0.511 13GWT0203
TEMPERATURE  (°C ) 40/40 14.5 21.8 --- 18.4 18.4 13GWT2503
TURBIDITY  (NTU) 40/40 0.4 1000 > --- 36.1 36.1 13GWT4202

Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
1 - Mean concentrations incorporate TV/2 for non-detect values where TV - threshold value.
J - estimated value ms/cm - milliSiemen per centimeter
MV - millivolts °C - degrees Celsius
S.U. - standard unit NTU - nephelometric turbidity unit



TABLE 3-37

DESCRIPTIVE STATISTICS FOR
LOWER AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 2

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects Sample of Maximum Detect
Energetics  (ug/L)
2-NITROTOLUENE 1/14 0.45 J 0.45 J 0.236 - 0.278 0.150 0.450 13GWT4102
3-NITROTOLUENE 1/14 0.34 J 0.34 J 0.236 - 0.278 0.141 0.340 13GWT4501
Total Metals  (ug/L)
ALUMINUM 7/7 135 J 29800 J --- 9514 9514 13GWT4101
ANTIMONY 4/7 2.9 J 6.7 J 0.05 - 0.81 2.82 4.75 13GWT3501
ARSENIC 5/7 2.1 J 24.5 J 0.5 - 1.4 11.2 15.5 13GWT3801
BARIUM 7/7 23.1 J 114 J --- 60.5 60.5 13GWT4101
CALCIUM 7/7 5790 J 67700 J --- 22113 22113 13GWT4601
CHROMIUM 5/7 5.6 J 38.7 J 0.43 - 0.67 14.9 20.7 13GWT4101
COBALT 4/7 2 J 11.2 J 0.36 - 1.6 3.31 5.43 13GWT4101
COPPER 4/7 1.6 J 10.9 J 0.25 - 1.4 3.49 5.85 13GWT4101
IRON 7/7 168 J 23700 J --- 6574 6574 13GWT4101
LEAD 3/7 5.8 J 12 J 0.37 - 2.5 3.96 8.33 13GWT4101
MAGNESIUM 7/7 1040 J 34100 J --- 8666 8666 13GWT4601
MANGANESE 6/7 58.1 J 495 J 300 154 154 13GWT4601
NICKEL 6/7 3.1 J 34 J 1.4 11.2 13.0 13GWT4101
POTASSIUM 7/7 3260 J 10100 J --- 5207 5207 13GWT3501
SELENIUM 2/7 4.1 J 5.1 J 0.13 - 2.2 1.72 4.60 13GWT4101
SODIUM 7/7 71400 J 166000 J --- 114371 114371 13GWT3501
TITANIUM 6/7 5.4 J 104 J 1.6 56.5 65.8 13GWT3501
VANADIUM 5/7 6.7 J 33.9 J 0.33 - 0.58 15.8 22.1 13GWT4101
ZINC 7/7 0.5 J 77.6 J --- 20.2 20.2 13GWT4101
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 1/5 285 J 285 J 95.6 - 130 100 285 13GWT3801-F
ANTIMONY, FILTERED 4/5 3 J 7.3 J 1 4.08 4.98 13GWT3501-F
ARSENIC, FILTERED 4/5 9.4 J 21.3 J 1.4 11.6 14.4 13GWT3801-F
BARIUM, FILTERED 5/5 9.6 J 43.8 J --- 26.2 26.2 13GWT4501-F
CALCIUM, FILTERED 5/5 3980 J 17300 J --- 12148 12148 13GWT4101-F
CHROMIUM, FILTERED 1/5 2.3 J 2.3 J 0.34 - 0.81 0.716 2.30 13GWT3501-F
COBALT FILTERED 3/5 3 J 3 9 J 0 55 - 1 5 2 21 3 33 13GWT4101-F

Minimum 
Concentration

Maximum 
Concentration

COBALT, FILTERED 3/5 3 J 3.9 J 0.55 - 1.5 2.21 3.33 13GWT4101-F
MAGNESIUM, FILTERED 4/5 1800 J 3160 J 140 2194 2725 13GWT4501-F
MANGANESE, FILTERED 2/5 9 J 104 J 3.7 - 30.9 26.5 56.5 13GWT4501-F
NICKEL, FILTERED 2/5 2.6 J 3.1 J 0.48 - 1.4 1.40 2.85 13GWT2801-F
POTASSIUM, FILTERED 5/5 1880 J 5390 J --- 3370 3370 13GWT3501-F
SELENIUM, FILTERED 2/5 3.9 J 4.2 J 1.6 - 2.4 2.22 4.05 13GWT4101-F
SODIUM, FILTERED 5/5 65200 J 161000 J --- 104360 104360 13GWT3501-F
VANADIUM, FILTERED 3/5 2 J 7 J 0.68 2.50 3.93 13GWT3801-F
ZINC, FILTERED 4/5 2.8 J 17 J 1.7 5.63 6.83 13GWT4101-F
Field Parameters
ALKALINITY 3/3 108 200 --- 153 153 13GWT3501
DISSOLVED OXYGEN 10/10 0.05 7.97 --- 2.16 2.16 13GWT4502
DISSOLVED OXYGEN - METER 7/7 0.55 5.28 --- 2.37 2.37 13GWT3501
HYDROGEN SULFIDE (H2S) 3/3 0 0 --- --- --- ---
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DESCRIPTIVE STATISTICS FOR
LOWER AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 2

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects Sample of Maximum Detect
Minimum 

Concentration
Maximum 

Concentration
IRON(+2) 3/3 0 0.02 --- 0.0100 0.0100 13GWT3501
MANGANESE(+2) 3/3 0 0.1 --- 0.0333 0.0333 13GWT3801
NITRITE-N 3/3 0 0.007 --- 0.00233 0.00233 13GWT2801
OXIDATION REDUCTION POTENTIAL  (MV) 13/13 -70 170 --- 63.4 63.4 13GWT4101
PH  (S.U.) 14/14 6.25 11.39 --- 8.02 8.02 13GWT3801
SPECIFIC CONDUCTANCE  (MS/CM) 14/14 0.332 1.217 --- 0.708 0.708 13GWT2802
SULFIDE 3/3 0 0.01 --- 0.00333 0.00333 13GWT3501
TEMPERATURE  (°C ) 14/14 11.37 25.29 --- 16.0 16.0 13GWT4502
TURBIDITY  (NTU) 14/14 2.81 1000 > --- 334 334 13GWT3501, 13GWT3502, 13GWT4101
Miscellaneous Parameters  (mg/L)
AMMONIA-N 7/7 0.12 0.56 --- 0.349 0.349 13GWT3501
NITRITE/NITRATE-N 3/7 0.11 0.66 J 0.025 - 0.05 0.195 0.427 13GWT2801

Lower aquifer groundwater samples were only collected in Rounds 2 and 3.
1 - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
J - estimated value
MV - millivolts
S.U. - standard unit
ms/cm - milliSiemen per centimeter
°C - degrees Celsius
NTU - nephelometric turbidity unit
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DESCRIPTIVE STATISTICS FOR
LOWER AQUIFER GROUNDWATER SAMPLES ROUND 2

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 2

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects
Sample of Maximum 

Detect
Energetics  (ug/L)
3-NITROTOLUENE 1/7 0.34 J 0.34 J 0.236 - 0.278 0.159 0.340 13GWT4501
Total Metals  (ug/L)
ALUMINUM 7/7 135 J 29800 J --- 9514 9514 13GWT4101
ANTIMONY 4/7 2.9 J 6.7 J 0.05 - 0.81 2.82 4.75 13GWT3501
ARSENIC 5/7 2.1 J 24.5 J 0.5 - 1.4 11.2 15.5 13GWT3801
BARIUM 7/7 23.1 J 114 J --- 60.5 60.5 13GWT4101
CALCIUM 7/7 5790 J 67700 J --- 22113 22113 13GWT4601
CHROMIUM 5/7 5.6 J 38.7 J 0.43 - 0.67 14.9 20.7 13GWT4101
COBALT 4/7 2 J 11.2 J 0.36 - 1.6 3.31 5.43 13GWT4101
COPPER 4/7 1.6 J 10.9 J 0.25 - 1.4 3.49 5.85 13GWT4101
IRON 7/7 168 J 23700 J --- 6574 6574 13GWT4101
LEAD 3/7 5.8 J 12 J 0.37 - 2.5 3.96 8.33 13GWT4101
MAGNESIUM 7/7 1040 J 34100 J --- 8666 8666 13GWT4601
MANGANESE 6/7 58.1 J 495 J 300 154 154 13GWT4601
NICKEL 6/7 3.1 J 34 J 1.4 11.2 13.0 13GWT4101
POTASSIUM 7/7 3260 J 10100 J --- 5207 5207 13GWT3501
SELENIUM 2/7 4.1 J 5.1 J 0.13 - 2.2 1.72 4.60 13GWT4101
SODIUM 7/7 71400 J 166000 J --- 114371 114371 13GWT3501
TITANIUM 6/7 5.4 J 104 J 1.6 56.5 65.8 13GWT3501
VANADIUM 5/7 6.7 J 33.9 J 0.33 - 0.58 15.8 22.1 13GWT4101
ZINC 7/7 0.5 J 77.6 J --- 20.2 20.2 13GWT4101
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 1/5 285 J 285 J 95.6 - 130 100 285 13GWT3801-F
ANTIMONY, FILTERED 4/5 3 J 7.3 J 1 4.08 4.98 13GWT3501-F
ARSENIC, FILTERED 4/5 9.4 J 21.3 J 1.4 11.6 14.4 13GWT3801-F
BARIUM FILTERED 5/5 9 6 J 43 8 J 26 2 26 2 13GWT4501 F

Minimum 
Concentration

Maximum 
Concentration

BARIUM, FILTERED 5/5 9.6 J 43.8 J --- 26.2 26.2 13GWT4501-F
CALCIUM, FILTERED 5/5 3980 J 17300 J --- 12148 12148 13GWT4101-F
CHROMIUM, FILTERED 1/5 2.3 J 2.3 J 0.34 - 0.81 0.716 2.30 13GWT3501-F
COBALT, FILTERED 3/5 3 J 3.9 J 0.55 - 1.5 2.21 3.33 13GWT4101-F
MAGNESIUM, FILTERED 4/5 1800 J 3160 J 140 2194 2725 13GWT4501-F
MANGANESE, FILTERED 2/5 9 J 104 J 3.7 - 30.9 26.5 56.5 13GWT4501-F
NICKEL, FILTERED 2/5 2.6 J 3.1 J 0.48 - 1.4 1.40 2.85 13GWT2801-F
POTASSIUM, FILTERED 5/5 1880 J 5390 J --- 3370 3370 13GWT3501-F
SELENIUM, FILTERED 2/5 3.9 J 4.2 J 1.6 - 2.4 2.22 4.05 13GWT4101-F
SODIUM, FILTERED 5/5 65200 J 161000 J --- 104360 104360 13GWT3501-F
VANADIUM, FILTERED 3/5 2 J 7 J 0.68 2.50 3.93 13GWT3801-F
ZINC, FILTERED 4/5 2.8 J 17 J 1.7 5.63 6.83 13GWT4101-F
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DESCRIPTIVE STATISTICS FOR
LOWER AQUIFER GROUNDWATER SAMPLES ROUND 2

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects
Sample of Maximum 

Detect
Minimum 

Concentration
Maximum 

Concentration
Field Parameters
ALKALINITY 3/3 108 200 --- 153 153 13GWT3501
DISSOLVED OXYGEN 3/3 0.5 5.5 --- 3.17 3.17 13GWT3501
DISSOLVED OXYGEN - METER 7/7 0.55 5.28 --- 2.37 2.37 13GWT3501
HYDROGEN SULFIDE (H2S) 3/3 0 0 --- --- --- ---
IRON(+2) 3/3 0 0.02 --- 0.0100 0.0100 13GWT3501
MANGANESE(+2) 3/3 0 0.1 --- 0.0333 0.0333 13GWT3801
NITRITE-N 3/3 0 0.007 --- 0.00233 0.00233 13GWT2801
OXIDATION REDUCTION POTENTIAL  (MV) 7/7 -70 170 --- 29.2 29.2 13GWT4101
PH  (S.U.) 7/7 6.6 11.39 --- 8.65 8.65 13GWT3801
SPECIFIC CONDUCTANCE  (MS/CM) 7/7 0.332 1.021 --- 0.568 0.568 13GWT4601
SULFIDE 3/3 0 0.01 --- 0.00333 0.00333 13GWT3501
TEMPERATURE  (°C ) 7/7 11.37 14.01 --- 13.1 13.1 13GWT4101
TURBIDITY  (NTU) 7/7 4.6 1000 > --- 478 478 13GWT3501, 13GWT4101
Miscellaneous Parameters  (mg/L)
AMMONIA-N 7/7 0.12 0.56 --- 0.349 0.349 13GWT3501
NITRITE/NITRATE-N 3/7 0.11 0.66 J 0.025 - 0.05 0.195 0.427 13GWT2801

1 - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
J - estimated value
MV - millivolts
S.U. - standard unit
ms/cm - milliSiemen per centimeter
°C - degrees Celsius
NTU - nephelometric turbidity unit



TABLE 3-39

DESCRIPTIVE STATISTICS FOR
LOWER AQUIFER GROUNDWATER SAMPLES ROUND 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detect
Energetics  (ug/L)
2-NITROTOLUENE 1/7 0.45 J 0.45 J 0.24 - 0.26 0.170 0.450 13GWT4102
Field Parameters
DISSOLVED OXYGEN 7/7 0.05 7.97 --- 1.72 1.72 13GWT4502
OXIDATION REDUCTION POTENTIAL  (MV) 6/6 72.9 149 --- 103 103 13GWT4102
PH  (S.U.) 7/7 6.25 8.44 --- 7.39 7.39 13GWT3802
SPECIFIC CONDUCTANCE  (MS/CM) 7/7 0.665 1.217 --- 0.849 0.849 13GWT2802
TEMPERATURE  (°C ) 7/7 14.1 25.29 --- 19.0 19.0 13GWT4502
TURBIDITY  (NTU) 7/7 2.81 1000 > --- 189 189 13GWT3502

1 - Mean concentrations incorporate TV/2 for non-detect values where TV - threshold value.
J - estimated value
MV - millivolts
S.U. - standard unit
ms/cm - milliSiemen per centimeter
°C - degrees Celsius
NTU - nephelometric turbidity unit

Minimum 
Concentration

Maximum 
Concentration



TABLE 3-40

DESCRIPTIVE STATISTICS FOR
VALLEY AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects
Sample of Maximum 

Detects
Energetics  (ug/L)
2-AMINO-4,6-DINITROTOLUENE 1/4 0.39 J 0.39 J 0.27 - 0.275 0.199 0.390 13GWT5101
4-AMINO-2,6-DINITROTOLUENE 1/4 0.62 0.62 0.27 - 0.275 0.257 0.620 13GWT4901
HMX 3/4 0.86 120 0.27 37.0 49.3 13GWT5101
RDX 3/4 0.54 J 250 0.27 70.7 94.2 13GWT5101
Total Metals  (ug/L)
ALUMINUM 2/4 93.9 J 1990 J 8.35 - 39.4 527 1042 13GWT5101
ARSENIC 2/4 1.2 J 2 J 0.21 - 0.43 0.880 1.60 13GWT5101
BARIUM 4/4 67 J 148 J --- 109 109 13GWT5001
CALCIUM 4/4 22700 J 148000 J --- 75625 75625 13GWT4801
CHROMIUM 1/4 4.6 J 4.6 J 0.81 - 0.98 1.48 4.60 13GWT5101
COBALT 3/4 1.1 J 29 J 0.97 8.20 10.8 13GWT5101
COPPER 1/4 1.4 J 1.4 J 0.46 - 3.4 0.910 1.40 13GWT5001
IRON 3/4 92.9 J 5620 J 26.9 1471 1957 13GWT5101
LEAD 1/4 2.8 J 2.8 J 0.069 - 0.14 0.736 2.80 13GWT5101
MAGNESIUM 4/4 9000 J 45700 J --- 19950 19950 13GWT5001
MANGANESE 4/4 146 3370 J --- 1007 1007 13GWT5101
NICKEL 4/4 2.2 J 22.4 J --- 9.38 9.38 13GWT5101
POTASSIUM 4/4 4220 J 20100 J --- 10358 10358 13GWT5101
SELENIUM 1/4 6 J 6 J 0.094 - 0.18 1.55 6.00 13GWT5001
SODIUM 4/4 7740 J 146000 J --- 48895 48895 13GWT5001
VANADIUM 1/4 4.9 J 4.9 J 1.14 1.65 4.90 13GWT5101
Dissolved Metals  (ug/L)
BARIUM, FILTERED 1/1 51.6 J 51.6 J --- 51.6 51.6 13GWT5101-F
CALCIUM, FILTERED 1/1 24700 J 24700 J --- 24700 24700 13GWT5101-F
COBALT, FILTERED 1/1 30.4 J 30.4 J --- 30.4 30.4 13GWT5101-F
MAGNESIUM, FILTERED 1/1 8400 J 8400 J --- 8400 8400 13GWT5101-F
MANGANESE, FILTERED 1/1 3890 J 3890 J --- 3890 3890 13GWT5101-F
NICKEL, FILTERED 1/1 18.8 J 18.8 J --- 18.8 18.8 13GWT5101-F
POTASSIUM, FILTERED 1/1 20800 J 20800 J --- 20800 20800 13GWT5101-F
SODIUM FILTERED 1/1 7410 J 7410 J --- 7410 7410 13GWT5101-F

Minimum 
Concentration

Maximum 
Concentration

SODIUM, FILTERED 1/1 7410 J 7410 J --- 7410 7410 13GWT5101-F
Field Parameters
DISSOLVED OXYGEN 4/4 0.15 8.32 --- 2.80 2.80 13GWT5101
OXIDATION REDUCTION POTENTIAL  (MV) 4/4 104.4 299 --- 190 190 13GWT5101
PH  (S.U.) 4/4 5.94 7.18 --- 6.61 6.61 13GWT5001
SPECIFIC CONDUCTANCE  (MS/CM) 4/4 0.278 0.881 --- 0.582 0.582 13GWT5001
TEMPERATURE  (°C ) 4/4 16.11 20.57 --- 19.2 19.2 13GWT5101
TURBIDITY  (NTU) 4/4 1.54 33 --- 11.2 11.2 13GWT5101

Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
Valley aquifer samples were only collected in Round 3.
1 - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
J - estimated value
MV - millivolts °C - degrees Celsius
S.U. - standard unit NTU - nephelometric turbidity unit
ms/cm - milliSiemen per centimeter



TABLE 3-41

SUMMARY OF CHEMICALS DETECTED IN
OVERBURDEN GROUNDWATER SAMPLES ES/DI ONLY

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 2

CLASSIFICATION OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN
SAMPLING ROUND ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI
LOCATION 13TW001 13TW002 13TW003 13TW004 13TW005 13TW006
SAMPLE NUMBER 13GWTW001 13GWTW002 13GWTW003 13GWTW004 13GWTW005 13GWTW006
SAMPLE CODE ORIG NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 2/14/2006 2/14/2006 2/15/2006 2/15/2006 2/28/2006 2/16/2006
Energetics (ug/L)
2,4,6-TRINITROTOLUENE 0.266  U 0.275  UJ 4  J 0.25  U 1.7  U 0.301  UJ
2,6-DINITROTOLUENE 0.266  U 0.275  UJ 0.248  UJ 0.25  U 1.7  U 0.301  UJ
2-AMINO-4,6-DINITROTOLUENE 0.266  U 0.275  UJ 0.95  J 0.25  U 1.7  U 0.76  J
4-AMINO-2,6-DINITROTOLUENE 0.78 0.275  UJ 1.3  J 0.59 3.7 2.1  J
HMX 17 3.6  J 13  J 140 33 150  J
RDX 190 10  J 160 1200 100 120  J
Field Parameters
DISSOLVED OXYGEN  (MG/L) 0.91 4.94 9.03
OXIDATION REDUCTION POTENTIAL  (MV) -68 141 195
PH  (S.U.) 6.87 6.46 7.75
SPECIFIC CONDUCTANCE  (MS/CM) 1.583 1.066 2.479
TEMPERATURE  (C) 9.80 9.53 3.85
TURBIDITY  (NTU) 39 1000  > 65



TABLE 3-41

SUMMARY OF CHEMICALS DETECTED IN
OVERBURDEN GROUNDWATER SAMPLES ES/DI ONLY

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 2

CLASSIFICATION OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN
SAMPLING ROUND ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI
LOCATION 13TW007 13TW008 13TW009 13TW010 13TW011 13TW012
SAMPLE NUMBER 13GWTW007 13GWTW008 13GWTW009 13GWTW010 13GWTW011 13GWTW012
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 2/16/2006 2/16/2006 2/16/2006 2/16/2006 3/1/2006 2/28/2006
Energetics (ug/L)
2,4,6-TRINITROTOLUENE 0.281  UJ 0.298  UJ 0.281  UJ 7.2 0.27  U 250
2,6-DINITROTOLUENE 0.281  UJ 0.298  UJ 0.281  UJ 0.245  U 0.27  U 6.8  J
2-AMINO-4,6-DINITROTOLUENE 0.281  UJ 0.298  UJ 0.83  J 1.9  J 0.27  U 9  J
4-AMINO-2,6-DINITROTOLUENE 0.281  UJ 0.298  UJ 1.4  J 5.6 0.27  U 22
HMX 0.281  UJ 1.3  J 81  J 60 1.4  J 270
RDX 1.4  J 3.8  J 120  J 240 7.3 150
Field Parameters
DISSOLVED OXYGEN  (MG/L) 3.89 0.29 0.91
OXIDATION REDUCTION POTENTIAL  (MV) -7 28 -100
PH  (S.U.) 6.38 6.75 6.87
SPECIFIC CONDUCTANCE  (MS/CM) 0.215 0.740 0.559
TEMPERATURE  (C) 9.66 7.96 10.73
TURBIDITY  (NTU) 1000  > 39 6.9

1 - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
°C - degrees Celsius
ES/DI - External Sump/Drainage Investigation
Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
J - estimated value
mg/L = milligrams per liter
ms/cm - milliSiemen per centimeter
MV - millivolts
NTU - nephelometric turbidity unit
S U d d iS.U. - standard unit
U - non-detect
UJ – Indicates that the chemical was not detected; however, the detection limit is considered to be estimated based on problems encountered during laboratory analysis. 
> - Indicates that the true value is probably greater than the reported value.  
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SUMMARY OF CHEMICALS DETECTED IN
UPPER AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 24

WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
LOCATION 13MWT01 13MWT01 13MWT01 13MWT02 13MWT02 13MWT02 13MWT03 13MWT03 13MWT03 13MWT03 13MWT03
SAMPLING ROUND 01 02 03 01 02 03 01 01 02 02 03
SAMPLE NUMBER 13GWT0101 13GWT0102 13GWT0103 13GWT0201 13GWT0202 13GWT0203 13GWT0301 13GWT0301-F 13GWT0302 13GWT0302-F 13GWT0303
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 4/26/2003 11/23/2003 8/1/2004 4/26/2003 12/7/2003 7/24/2004 4/26/2003 4/26/2003 11/11/2003 11/11/2003 7/24/2004
Volatile Organics  (ug/L)
TRICHLOROETHENE
Energetics  (ug/L)
1,3,5-TRINITROBENZENE 0.47  U 0.263  U 0.25  U 0.495  U 0.278  U 0.26  U 0.265  U 0.255  U 0.26  U
1,3-DINITROBENZENE 0.47  U 0.263  U 0.25  U 0.495  U 0.278  U 0.26  U 0.265  U 0.255  U 0.26  U
2,4,6-TRINITROTOLUENE 0.47  U 0.263  U 0.25  U 0.495  U 0.278  U 0.26  U 0.265  U 0.255  U 0.26  U
2,4-DIAMINO-6-NITROTOLUENE 0.263  U 0.278  U 0.255  U
2,4-DINITROTOLUENE 0.47  U 0.263  U 0.25  U 0.495  U 0.278  U 0.26  U 0.265  U 0.255  U 0.26  U
2,6-DIAMINO-4-NITROTOLUENE 0.263  U 0.278  U 0.255  U
2,6-DINITROTOLUENE 0.47  U 0.263  U 0.25  U 0.495  U 0.278  U 0.26  U 0.265  U 0.255  U 0.26  U
2-AMINO-4,6-DINITROTOLUENE 0.47  U 0.263  U 0.25  U 0.495  U 0.278  U 0.26  U 0.265  U 0.255  U 0.26  U
2-NITROTOLUENE 0.47  U 0.263  U 0.25  U 0.495  U 0.278  U 0.26  U 0.265  U 0.255  U 0.26  U
3-NITROTOLUENE 0.47  U 0.263  U 0.25  U 0.495  U 0.278  U 0.26  U 0.265  U 0.255  U 0.26  U
4-AMINO-2,6-DINITROTOLUENE 0.47  U 0.263  U 0.25  U 0.495  U 0.278  U 0.26  U 0.265  U 0.255  U 0.26  U
4-NITROTOLUENE 0.47  U 0.263  U 0.25  U 0.495  U 0.278  U 0.26  U 0.265  U 0.255  U 0.26  U
DNX 0.263  U 0.278  U 0.255  U
HMX 1 1 1.3 0.495  U 0.278  U 0.26  U 0.29  J 0.51  J 0.38  J
MNX 0.263  U 0.278  U 0.255  U
RDX 0.44  U 0.35  J 0.3  J 0.465  U 0.278  U 0.26  U 0.25  U 0.3  J 0.33  J
TNX 0.263  U 0.278  U 0.255  U
Total Metals  (ug/L)
ALUMINUM 598  J 699  J 659  J 244  J 3990  J 627  J
ARSENIC 0.23  U 0.17  U 0.65  J 0.87  U 1  J 0.31  U
BARIUM 55.4  J 46.8  J 27.5  J 18.1  J 74.5  J 62.1  J
BERYLLIUM 1.2  U 1.2  U 0.63  U 0.3  U 1.2  U 1.8  U
CADMIUM 0.18  U 0.06  U 0.38  U 0.34  U 0.82  U 0.37  U
CALCIUM 9720  J 7190  J 94100  J 113000  J 34800  J 26100  J
CHROMIUM 0.2  U 0.73  U 1.1  J 0.71  U 7.1  J 1.4  U
COBALT 36  J 29.9  J 119  J 71  J 48.8  J 25  J
COPPER 2.9  J 1.4  U 2.7  J 2  J 5.6  J 3.2  J
IRON 135  J 61.7  U 10500  J 15200  J 1910  J 344  U
LEAD 1.4  U 1.2  U 0.53  U 0.36  U 2  U 0.67  U
LITHIUM 21.1  J 208  J 74  J
MAGNESIUM 6790  J 5850  J 60200  J 69800  J 17000  J 15800  J
MANGANESE 689  J 566  U 4580  J 5100  J 302  J 211  J
MERCURY 0.16  J 0.39 0.02  U 0.007  U 0.02  U 0.02  U
NICKEL 26.6  J 21.1  J 289  J 170  J 99.7  J 76.3  J
POTASSIUM 494  J 403  J 6910  J 7090  J 2860  J 1040  J
SELENIUM 0.17  U 0.05  U 0.91  U 0.27  U 0.32  U 0.04  U
SODIUM 24300  J 26100  J 102000  J 129000  J 37400  J 40700  J
STRONTIUM 53.3  J 396  J 97.8  J
TITANIUM 4  J 0.21  U 5.8  J 2.2  U 32  J 8.5  J
VANADIUM 0.08  U 0.06  U 0.68  J 0.39  U 5.8  J 0.76  U
ZINC 29.7  J 29.9  J 140  J 96.7  J 161  J 97.7  J
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SUMMARY OF CHEMICALS DETECTED IN
UPPER AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 24

WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
LOCATION 13MWT01 13MWT01 13MWT01 13MWT02 13MWT02 13MWT02 13MWT03 13MWT03 13MWT03 13MWT03 13MWT03
SAMPLING ROUND 01 02 03 01 02 03 01 01 02 02 03
SAMPLE NUMBER 13GWT0101 13GWT0102 13GWT0103 13GWT0201 13GWT0202 13GWT0203 13GWT0301 13GWT0301-F 13GWT0302 13GWT0302-F 13GWT0303
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 4/26/2003 11/23/2003 8/1/2004 4/26/2003 12/7/2003 7/24/2004 4/26/2003 4/26/2003 11/11/2003 11/11/2003 7/24/2004
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 226  J 790  J
ARSENIC, FILTERED 0.5  U 0.5  U
BARIUM, FILTERED 71.1  J 55.8  J
BERYLLIUM, FILTERED 1.1  U 2.5  J
CALCIUM, FILTERED 30900  J 27100  J
CHROMIUM, FILTERED 0.48  U 0.24  U
COBALT, FILTERED 55.7  J 43.4  J
COPPER, FILTERED 4.5  J 6.2  J
IRON, FILTERED 344  J 219  U
LEAD, FILTERED 0.25  U 0.82  U
LITHIUM, FILTERED 78.5  J
MAGNESIUM, FILTERED 16800  J 16000  J
MANGANESE, FILTERED 300  J 278  J
NICKEL, FILTERED 107  J 107  J
POTASSIUM, FILTERED 1890  J 1440  J
SELENIUM, FILTERED 0.33  U 0.07  U
SODIUM, FILTERED 35000  J 40600  J
STRONTIUM, FILTERED 97.1  J
TITANIUM, FILTERED 2.6  J 3.8  U
VANADIUM, FILTERED 0.31  U 0.1  U
ZINC, FILTERED 178 158  J
Field Parameters
ALKALINITY 10  U 10  U
CARBON DIOXIDE 40 50
DISSOLVED OXYGEN 4.2 4 2.19 6 3.66
DISSOLVED OXYGEN - METER 1.28 1.4 1.98 5.75 4.5 4.45
HYDROGEN SULFIDE (H2S) 0 0
IRON(+2) 2.05 0.03
MANGANESE(+2) 5.4 0.1
NITRITE-N 0.003 0.006
OXIDATION REDUCTION POTENTIAL  (MV) 220 385.4 461.2 191 157.9 616.2 152.7 345 107.4
PH  (S.U.) 4.68 4.17 3.57 4.61 5.25 3.39 5.56 5.32 5.52
SPECIFIC CONDUCTANCE  (MS/CM) 0.229 0.233 0.255 1.244 1.23 1.501 0.445 0.487 0.528
SULFIDE 0 0.06
TEMPERATURE  (°C ) 12.59 17.04 18.75 15.28 10.43 19.59 13.14 18 19.98
TURBIDITY  (NTU) 3.8 4.39 9.5 6.8 6.62 2.3 38 328  > 9.2
Miscellaneous Parameters  (mg/L)
AMMONIA-N 0.01  U 0.005  UJ 0.13 0.24  J 0.12 0.07
NITRITE/NITRATE-N 0.07 0.15  J 0.02  U 0.05  UJ 0.07 0.09
TOTAL ORGANIC CARBON 0.5  U
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WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
LOCATION 13MWT04 13MWT04 13MWT04 13MWT05 13MWT05 13MWT05 13MWT05 13MWT05 13MWT05 13MWT06 13MWT06
SAMPLING ROUND 01 02 03 01 01 02 02 03 03 01 01
SAMPLE NUMBER 13GWT0401 13GWT0402 13GWT0403 13GWT0501 13GWT0501-F 13GWT0502 13GWT0502-F 13GWT0503 13GWT0503-F 13GWT0601 13GWT0601-F
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 4/27/2003 11/23/2003 7/24/2004 4/27/2003 4/27/2003 11/6/2003 11/6/2003 7/24/2004 7/24/2004 4/27/2003 4/27/2003
Volatile Organics  (ug/L)
TRICHLOROETHENE
Energetics  (ug/L)
1,3,5-TRINITROBENZENE 0.26  U 0.281  U 0.27  U 0.155  U 0.263  UJ 0.26  U 0.19  U
1,3-DINITROBENZENE 0.26  U 0.281  U 0.27  U 0.3  J 0.263  U 0.26  U 0.19  U
2,4,6-TRINITROTOLUENE 0.26  U 0.281  U 0.27  U 0.155  U 0.263  UJ 0.26  U 0.19  U
2,4-DIAMINO-6-NITROTOLUENE 0.281  U 0.263  U
2,4-DINITROTOLUENE 0.26  U 0.281  U 0.27  U 0.155  U 0.263  UJ 0.26  U 0.19  U
2,6-DIAMINO-4-NITROTOLUENE 0.281  U 0.263  U
2,6-DINITROTOLUENE 0.26  U 0.281  U 0.27  U 0.155  U 0.263  UJ 0.26  U 0.19  U
2-AMINO-4,6-DINITROTOLUENE 0.26  U 0.281  U 0.27  U 0.155  U 0.263  UJ 0.26  U 0.19  U
2-NITROTOLUENE 0.26  U 0.281  U 0.27  U 0.155  U 0.263  UJ 0.26  U 0.19  U
3-NITROTOLUENE 0.26  U 0.281  U 0.27  U 0.155  U 0.263  UJ 0.26  U 0.19  U
4-AMINO-2,6-DINITROTOLUENE 0.26  U 0.281  U 0.27  U 0.155  U 0.263  U 0.26  U 0.19  U
4-NITROTOLUENE 0.26  U 0.281  U 0.27  U 0.155  U 0.263  UJ 0.26  U 0.19  U
DNX 0.281  U 0.31  J
HMX 3.3 4.1 4.7 13 10 12 0.97
MNX 0.281  U 0.263  U
RDX 4.1 3.4 3.1 0.77  J 1.4 0.85 2
TNX 0.281  U 0.263  U
Total Metals  (ug/L)
ALUMINUM 8050  J 1530  J 21700  J 139000  J 510  J 12300  J
ARSENIC 1.8  J 0.5  U 4.7  J 24.1  J 0.8  U 4  J
BARIUM 154  J 91.8  J 126  J 727  J 31.9  J 178  J
BERYLLIUM 3.5  J 1.2  U 1.2  U 5.9  J 1.4  U 0.58  U
CADMIUM 1.9  U 0.52  U 0.39  U 0.69  U 0.6  U 0.56  U
CALCIUM 34800  J 19000  J 40200  J 35300  J 30900  J 36700  J
CHROMIUM 1.5  J 0.49  U 36.4  J 145  J 2  U 18.7  J
COBALT 111  J 38.8  J 34.2  J 48.6  J 43.2  J 3.6  J
COPPER 3.8  J 2.1  J 10.1  J 48.3  J 4.1  U 7.3  J
IRON 5400  J 1530  J 9860  J 68900  J 485  J 12000  J
LEAD 3.2  J 0.94  U 8.1  J 46.5  J 1.5  U 7.1  J
LITHIUM 126  J 40  J 15.7  J
MAGNESIUM 16700  J 8720  J 35700  J 35400  J 24200  J 17700  J
MANGANESE 1330  J 441  U 172  J 209  J 135  J 505  J
MERCURY 0.02  U 0.007  U 0.02  U 0.097  J 0.03  U 0.02  U
NICKEL 314  J 107  J 96.2  J 153  J 99.4  J 11.7  J
POTASSIUM 7760  J 3920  J 8390  J 27500  J 1750  J 10300  J
SELENIUM 0.61  U 0.23  U 0.42  U 1.3  U 0.3  U 0.69  U
SODIUM 22800  J 19000  J 57900  J 49600  J 50800  J 58000  J
STRONTIUM 101  J 189  J 203  J
TITANIUM 7.8  J 4.7  J 180  J 659  J 85  J
VANADIUM 0.79  J 0.32  U 34.3  J 135  J 1.1  J 15.8  J
ZINC 358  J 97.3  J 114  J 334  J 183  J 30.3  J
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WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
LOCATION 13MWT04 13MWT04 13MWT04 13MWT05 13MWT05 13MWT05 13MWT05 13MWT05 13MWT05 13MWT06 13MWT06
SAMPLING ROUND 01 02 03 01 01 02 02 03 03 01 01
SAMPLE NUMBER 13GWT0401 13GWT0402 13GWT0403 13GWT0501 13GWT0501-F 13GWT0502 13GWT0502-F 13GWT0503 13GWT0503-F 13GWT0601 13GWT0601-F
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 4/27/2003 11/23/2003 7/24/2004 4/27/2003 4/27/2003 11/6/2003 11/6/2003 7/24/2004 7/24/2004 4/27/2003 4/27/2003
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 254  J 164  U 124  J 826  J
ARSENIC, FILTERED 0.8  J 0.32  U 0.44  U 0.51  U
BARIUM, FILTERED 22.8  J 26.2  J 27.9  J 41.6  J
BERYLLIUM, FILTERED 0.46  U 0.5  U 0.93  U 0.05  U
CALCIUM, FILTERED 39800  J 33900  J 26100  J 34900  J
CHROMIUM, FILTERED 2.6  J 0.39  U 1.2  U 1.3  J
COBALT, FILTERED 35  J 39.3  J 38.2  J 1.3  J
COPPER, FILTERED 3.4  J 2.5  J 5.2  U 0.63  U
IRON, FILTERED 93.8  J 184  U 55.3  U 772  J
LEAD, FILTERED 0.21  U 0.37  U 0.53  U 0.3  U
LITHIUM, FILTERED 27.4  J 9.7  J
MAGNESIUM, FILTERED 32200  J 26000  J 20000  J 16700  J
MANGANESE, FILTERED 133  J 141  J 111  J 543  J
NICKEL, FILTERED 90.5  J 93.8  J 87.6  J 3.2  J
POTASSIUM, FILTERED 4540  J 2050  J 1540  J 7110  J
SELENIUM, FILTERED 0.28  U 0.17  U 0.1  U 0.29  U
SODIUM, FILTERED 55000  J 50500  J 40500  J 49700  J
STRONTIUM, FILTERED 188  J 159  J
TITANIUM, FILTERED 4.5  J 3.3  U 9.3  J
VANADIUM, FILTERED 0.46  U 0.11  U 0.15  U 1.1  J
ZINC, FILTERED 111  J 190  J 168  J 3.6  J
Field Parameters
ALKALINITY 10  U
CARBON DIOXIDE 33
DISSOLVED OXYGEN 1.62 4 0.87
DISSOLVED OXYGEN - METER 4.3 4.14 0.6 3.96 3.15
HYDROGEN SULFIDE (H2S) 0
IRON(+2) 0.11
MANGANESE(+2) 1.3
NITRITE-N 0.012
OXIDATION REDUCTION POTENTIAL  (MV) 216.1 243.6 455.2 76 432 97 88
PH  (S.U.) 4.77 5.24 5.03 5.83 5.4 6.6 6.63
SPECIFIC CONDUCTANCE  (MS/CM) 0.316 0.228 0.201 0.632 0.558 0.468 0.495
SULFIDE 0.09
TEMPERATURE  (°C ) 13.73 16.45 18.86 15.18 15.42 20.05 12.46
TURBIDITY  (NTU) 6 6.85 7.9 8.8 18.6 75 650
Miscellaneous Parameters  (mg/L)
AMMONIA-N 0.39 0.08  J 0.05 0.65 0.02
NITRITE/NITRATE-N 0.24 0.27  J 0.03 0.09 0.03
TOTAL ORGANIC CARBON
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WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
LOCATION 13MWT06 13MWT06 13MWT06 13MWT07 13MWT07 13MWT07 13MWT08 13MWT08 13MWT08 13MWT08
SAMPLING ROUND 02 02 03 01 02 03 01 02 02 03
SAMPLE NUMBER 13GWT0602 13GWT0602-F 13GWT0603 13GWT0701 13GWT0702 13GWT0703 13GWT0801 13GWT0802 13GWT0802-F 13GWT0803
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL ORIG ORIG NORMAL ORIG ORIG NORMAL
SAMPLE DATE 12/7/2003 12/10/2003 7/25/2004 4/27/2003 11/10/2003 7/25/2004 4/26/2003 11/23/2003 11/23/2003 7/23/2004
Volatile Organics  (ug/L)
TRICHLOROETHENE
Energetics  (ug/L)
1,3,5-TRINITROBENZENE 0.272  U 0.26  UJ 0.6  U 0.255  UJ 0.26  U 0.345  U 0.25  U 0.25  U
1,3-DINITROBENZENE 0.272  U 0.26  UJ 0.6  U 0.255  U 0.26  U 0.345  U 0.25  U 0.25  U
2,4,6-TRINITROTOLUENE 0.272  U 0.26  UJ 0.6  U 0.255  UJ 0.26  U 0.345  U 0.25  U 0.25  U
2,4-DIAMINO-6-NITROTOLUENE 0.272  U 0.255  U 0.25  U
2,4-DINITROTOLUENE 0.272  U 0.26  UJ 0.6  U 0.255  UJ 0.26  U 0.345  U 0.25  U 0.25  U
2,6-DIAMINO-4-NITROTOLUENE 0.272  U 0.255  U 0.25  U
2,6-DINITROTOLUENE 0.272  U 0.26  UJ 0.6  U 0.255  UJ 0.26  U 0.345  U 0.25  U 0.25  U
2-AMINO-4,6-DINITROTOLUENE 0.272  U 0.26  UJ 0.6  U 0.255  UJ 0.26  U 0.345  U 0.25  U 0.25  U
2-NITROTOLUENE 0.272  U 0.26  UJ 0.6  U 0.255  UJ 0.26  U 0.345  U 0.25  U 0.25  U
3-NITROTOLUENE 0.272  U 0.26  UJ 0.6  U 0.255  UJ 0.26  U 0.345  U 0.25  U 0.25  U
4-AMINO-2,6-DINITROTOLUENE 0.272  U 0.26  UJ 0.6  U 0.255  U 0.26  U 0.345  U 0.25  U 0.25  U
4-NITROTOLUENE 0.272  U 0.26  UJ 0.6  U 0.255  UJ 0.26  U 0.345  U 0.25  U 0.25  U
DNX 0.272  U 0.255  U 0.25  U
HMX 1.2 1.9  J 0.6  U 0.51 0.26  U 0.345  U 0.3  J 0.3  J
MNX 0.272  U 0.255  U 0.25  U
RDX 1.7 1.9  J 7.2 7.9 9.3 0.325  U 0.61  J 0.25  U
TNX 0.272  U 0.255  U 0.25  U
Total Metals  (ug/L)
ALUMINUM 1960  J 4320  J 4630  J 907  J 5280  J
ARSENIC 0.61  U 1.6  J 1.6  J 0.2  U 0.79  U
BARIUM 47.3  J 10.4  J 11.3  J 24.5  J 40  J
BERYLLIUM 0.11  U 8.4  J 9.3  J 0.14  U 0.26  U
CADMIUM 0.15  U 0.64  U 0.46  U 0.05  UJ 0.07  U
CALCIUM 27600  J 69400  J 76700  J 2580  U 2030  J
CHROMIUM 3.7  J 0.71  U 0.71  U 0.99  J 5.7  J
COBALT 0.48  U 140  J 121  J 2.2  J 2.4  J
COPPER 1.3  U 5  J 5.1  J 1  J 2.9  J
IRON 1520  J 128  J 683  J 600  J 3520  J
LEAD 1.1  U 8.4  J 9.2  J 0.34  U 1.7  U
LITHIUM 154  J 6.6  J
MAGNESIUM 13000  J 54300  J 56300  J 2230  J 2540  J
MANGANESE 33.6  J 1800  J 1810  J 57.6  U 38.3  J
MERCURY 0.007  U 0.16  J 0.19  J 0.02  U 0.007  U
NICKEL 2.9  J 299  J 315  J 4.2  J 6.1  J
POTASSIUM 4010  J 4380  J 4660  J 240  J 718  J
SELENIUM 0.16  U 0.13  U 0.12  U 0.08  U 0.08  U
SODIUM 44500  J 82300  J 92000  J 8360  J 8580  J
STRONTIUM 163  J 14.5  J
TITANIUM 22.2  J 4.4  J 2  U 16.8  J 87.5  J
VANADIUM 2.7  J 0.14  U 0.2  U 1.4  J 8.3  J
ZINC 4.8  J 382  J 408  J 7.4  J 10.9  J
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WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
LOCATION 13MWT06 13MWT06 13MWT06 13MWT07 13MWT07 13MWT07 13MWT08 13MWT08 13MWT08 13MWT08
SAMPLING ROUND 02 02 03 01 02 03 01 02 02 03
SAMPLE NUMBER 13GWT0602 13GWT0602-F 13GWT0603 13GWT0701 13GWT0702 13GWT0703 13GWT0801 13GWT0802 13GWT0802-F 13GWT0803
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL ORIG ORIG NORMAL ORIG ORIG NORMAL
SAMPLE DATE 12/7/2003 12/10/2003 7/25/2004 4/27/2003 11/10/2003 7/25/2004 4/26/2003 11/23/2003 11/23/2003 7/23/2004
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 18.3  U 92.7  U
ARSENIC, FILTERED 0.36  U 0.12  U
BARIUM, FILTERED 31.5  J 21.1  J
BERYLLIUM, FILTERED 0.03  U 0.12  U
CALCIUM, FILTERED 26900  J 2250  J
CHROMIUM, FILTERED 0.53  U 0.13  U
COBALT, FILTERED 0.11  U 1.9  J
COPPER, FILTERED 0.87  U 0.35  U
IRON, FILTERED 27.1  U 122  U
LEAD, FILTERED 0.04  U 0.07  U
LITHIUM, FILTERED
MAGNESIUM, FILTERED 12600  J 2190  J
MANGANESE, FILTERED 20.9  J 45.4  J
NICKEL, FILTERED 1.6  U 3.6  J
POTASSIUM, FILTERED 3760  J 151  U
SELENIUM, FILTERED 0.15  U 0.04  U
SODIUM, FILTERED 45800  J 8900  J
STRONTIUM, FILTERED
TITANIUM, FILTERED 0.47  U 1.1  U
VANADIUM, FILTERED 0.41  U 0.14  U
ZINC, FILTERED 2.1  J 3.3  J
Field Parameters
ALKALINITY 10  U
CARBON DIOXIDE 45
DISSOLVED OXYGEN 6.73 2.28 5 3.48
DISSOLVED OXYGEN - METER 7.35 0.34 1.32 2.45 6.44
HYDROGEN SULFIDE (H2S) 0
IRON(+2) 0.21
MANGANESE(+2) 0
NITRITE-N 0.001
OXIDATION REDUCTION POTENTIAL  (MV) 180.4 441.2 278 383.6 159 206 266.7 121
PH  (S.U.) 6.45 6.08 3.98 3.9 4.12 5.06 5 6.11
SPECIFIC CONDUCTANCE  (MS/CM) 0.363 0.399 1.03 1.054 1.078 0.74 0.076 0.085
SULFIDE 0
TEMPERATURE  (°C ) 12.5 18.85 15.6 18.45 19.8 14.65 15.18 20.69
TURBIDITY  (NTU) 22 26 6.8 3.01 1.5 10 36 16
Miscellaneous Parameters  (mg/L)
AMMONIA-N 0.14 0.03 0.005  U 0.01  U 0.005  UJ
NITRITE/NITRATE-N 0.7 0.07 0.025  U 0.02  U 0.025  U
TOTAL ORGANIC CARBON
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WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
LOCATION 13MWT09 13MWT09 13MWT09 13MWT09 13MWT10 13MWT10 13MWT10 13MWT11 13MWT11 13MWT11 13MWT12
SAMPLING ROUND 01 01 02 03 01 02 03 01 02 03 01
SAMPLE NUMBER 13GWT0901 13GWT0902 13GWT0903 13GWT0904 13GWT1001 13GWT1002 13GWT1003 13GWT1101 13GWT1102 13GWT1103 13GWT1201
SAMPLE CODE ORIG ORIG ORIG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 4/28/2003 5/9/2003 12/4/2003 7/31/2004 4/27/2003 11/20/2003 7/29/2004 4/27/2003 11/20/2003 7/23/2004 4/27/2003
Volatile Organics  (ug/L)
TRICHLOROETHENE 0.3  U
Energetics  (ug/L)
1,3,5-TRINITROBENZENE 0.215  U 1.3 1.1 0.265  U 0.266  U 0.27  U 0.43  U 0.258  U 0.27  U 0.6  U
1,3-DINITROBENZENE 1.4  J 2.4 2.1 0.265  U 0.266  U 0.27  U 0.83  J 0.258  U 0.46  J 0.6  U
2,4,6-TRINITROTOLUENE 19 25 24 0.265  U 0.266  U 0.27  U 31 9.5 11 1.8
2,4-DIAMINO-6-NITROTOLUENE 3.9 0.266  U 1.4  J
2,4-DINITROTOLUENE 0.215  U 0.253  U 1.4  J 0.265  U 0.266  U 0.27  U 0.43  U 1.2 1.6 0.6  U
2,6-DIAMINO-4-NITROTOLUENE 0.253  U 0.266  U 1.8  J
2,6-DINITROTOLUENE 0.215  U 9.9 8.8  J 0.265  U 0.266  U 0.27  U 0.43  U 1.2  J 2.1  J 0.6  U
2-AMINO-4,6-DINITROTOLUENE 8.6  J 13 15  J 0.265  U 0.266  U 0.27  U 6  J 4.4  J 6.6  J 3.7  J
2-NITROTOLUENE 0.215  U 0.253  U 0.24  U 0.265  U 0.266  U 0.27  U 0.43  U 0.258  U 0.27  U 0.6  U
3-NITROTOLUENE 0.215  U 0.253  U 0.24  U 0.265  U 0.266  U 0.27  U 0.43  U 0.258  U 0.58  J 0.6  U
4-AMINO-2,6-DINITROTOLUENE 18 18 19 0.265  U 0.266  U 0.27  U 19 9.8 14 5.8  J
4-NITROTOLUENE 0.215  U 0.253  U 0.24  U 0.265  U 0.266  U 0.27  U 0.43  U 0.258  U 0.27  U 0.6  U
DNX 4  J 0.266  U 0.258  U
HMX 84 130 140 0.265  U 0.45  J 0.27  U 34 44 45 50
MNX 7.1  J 0.266  U 1.2
RDX 1100 1700 1500 0.25  U 0.266  U 0.27  U 560 520 490 150
TNX 1.5  J 0.266  U 0.258  U
Total Metals  (ug/L)
ALUMINUM 297  J 62.3  U 1430  J 768  J 719  J 696  J 2170  J
ARSENIC 0.09  U 0.07  U 1.1  J 1  U 0.22  U 0.23  U 1.3  J
BARIUM 155  J 137  J 18.3  J 18.8  J 27.4  J 27.6  J 36.5  J
BERYLLIUM 0.41  U 0.14  U 4.3  J 3.1  J 1.6  U 1.4  U 0.27  U
CADMIUM 0.05  UJ 0.04  U 0.94  U 1.2  U 0.12  U 0.13  U 0.1  U
CALCIUM 48600  J 48500  J 26700  J 30600  J 5760  J 6320  J 2800  J
CHROMIUM 0.02  U 0.28  U 1  J 0.61  U 0.35  U 0.25  U 4.1  J
COBALT 17.2  J 14.3  J 246  J 210  J 26.3  J 24  J 8.1  J
COPPER 1.2  J 0.65  U 4.3  J 1.3  U 3  J 1.6  U 2.2  J
IRON 25  U 38.2  U 3560  J 22900  J 4250  J 4340  J 2020  J
LEAD 0.44  U 0.29  U 7.7  J 3.5  J 1.5  U 1.4  U 1.9  U
LITHIUM 31.1  J 158  J 66.8  J 15.3  J
MAGNESIUM 38700  J 36500  J 22200  J 25500  J 4770  J 4660  J 2560  J
MANGANESE 608  J 510  J 1580  J 1720  J 250  J 251  U 216  J
MERCURY 0.034  J 0.091  J 0.02  U 0.007  U 0.032  J 0.007  U 0.02  U
NICKEL 23.7  J 18.5  J 371  J 357  J 66.5  J 61  J 16.4  J
POTASSIUM 983  J 848  J 2570  J 3220  J 668  J 687  J 724  J
SELENIUM 0.05  U 0.1  U 0.07  U 0.04  U 0.05  U 0.04  U 0.25  U
SODIUM 35000  J 33900  J 25500  J 31500  J 24000  J 26000  J 21900  J
STRONTIUM 229  J 86.9  J 31  J 14.6  J
TITANIUM 2.5  J 0.65  U 5.9  J 1.8  U 6.7  J 1  U 34.6  J
VANADIUM 0.05  U 0.07  U 0.58  U 0.17  U 0.29  U 0.06  U 4.2  J
ZINC 22  J 14.5  J 208  J 245  J 82.7  J 85.3  J 14.6  J
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WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
LOCATION 13MWT09 13MWT09 13MWT09 13MWT09 13MWT10 13MWT10 13MWT10 13MWT11 13MWT11 13MWT11 13MWT12
SAMPLING ROUND 01 01 02 03 01 02 03 01 02 03 01
SAMPLE NUMBER 13GWT0901 13GWT0902 13GWT0903 13GWT0904 13GWT1001 13GWT1002 13GWT1003 13GWT1101 13GWT1102 13GWT1103 13GWT1201
SAMPLE CODE ORIG ORIG ORIG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 4/28/2003 5/9/2003 12/4/2003 7/31/2004 4/27/2003 11/20/2003 7/29/2004 4/27/2003 11/20/2003 7/23/2004 4/27/2003
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED
ARSENIC, FILTERED
BARIUM, FILTERED
BERYLLIUM, FILTERED
CALCIUM, FILTERED
CHROMIUM, FILTERED
COBALT, FILTERED
COPPER, FILTERED
IRON, FILTERED
LEAD, FILTERED
LITHIUM, FILTERED
MAGNESIUM, FILTERED
MANGANESE, FILTERED
NICKEL, FILTERED
POTASSIUM, FILTERED
SELENIUM, FILTERED
SODIUM, FILTERED
STRONTIUM, FILTERED
TITANIUM, FILTERED
VANADIUM, FILTERED
ZINC, FILTERED
Field Parameters
ALKALINITY 0 10  U 10  U
CARBON DIOXIDE 48 154 165
DISSOLVED OXYGEN 1.5 0.2 3.5 7.8 1.5 4.95
DISSOLVED OXYGEN - METER 1.69 1.21 1.14 1.4 4.83 0.85 3.49 2.35
HYDROGEN SULFIDE (H2S) 0 0 0
IRON(+2) 0 3.3  > 3.3  >
MANGANESE(+2) 0.4 1.8 0.3
NITRITE-N 0.023 0.003 0.009
OXIDATION REDUCTION POTENTIAL  (MV) 205.6 148 251 88.1 364 230.3 402.8 265 355 127 242
PH  (S.U.) 5.36 5.38 5.32 6.27 3.01 4.74 4.23 3.64 3.93 3.85 4.83
SPECIFIC CONDUCTANCE  (MS/CM) 0.829 0.725 0.64 0.773 0.582 0.52 0.629 0.251 0.238 0.262 0.135
SULFIDE 0.01 0.05 0.01
TEMPERATURE  (°C ) 13.33 14.36 12.82 18.15 15.6 19.73 21.36 15.73 16.35 21.2 14.46
TURBIDITY  (NTU) 3 0.1 4.07 3.8 10 5.79 9 10 4.52 2.5 60
Miscellaneous Parameters  (mg/L)
AMMONIA-N 3.3 3.4 0.98 0.84  J 0.1 0.1  J 0.06
NITRITE/NITRATE-N 92 54  J 0.02  U 0.025  U 0.02  U 0.19  J 1.3
TOTAL ORGANIC CARBON 1
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WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
LOCATION 13MWT12 13MWT12 13MWT12 13MWT13 13MWT13 13MWT13 13MWT14 13MWT14 13MWT14 13MWT15 13MWT15 13MWT15
SAMPLING ROUND 01 02 03 01 02 03 01 02 03 01 02 02
SAMPLE NUMBER 13GWT1201-F 13GWT1202 13GWT1203 13GWT1301 13GWT1302 13GWT1303 13GWT1401 13GWT1402 13GWT1403 13GWT1501 13GWT1502 13GWT1502-F
SAMPLE CODE NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL
SAMPLE DATE 4/27/2003 11/18/2003 7/25/2004 5/7/2003 11/25/2003 8/1/2004 4/29/2003 11/24/2003 7/27/2004 5/6/2003 11/25/2003 11/25/2003
Volatile Organics  (ug/L)
TRICHLOROETHENE
Energetics  (ug/L)
1,3,5-TRINITROBENZENE 0.26  U 0.27  U 0.37  U 0.258  U 0.24  U 0.345  U 0.25  U 0.25  U 0.485  U 0.258  U
1,3-DINITROBENZENE 0.26  U 0.27  U 0.37  U 0.258  U 0.24  U 0.345  U 0.25  U 0.25  U 0.485  U 0.258  U
2,4,6-TRINITROTOLUENE 1.6 2.2 0.37  U 0.258  U 0.24  U 0.345  U 0.25  U 0.25  U 0.485  U 0.258  U
2,4-DIAMINO-6-NITROTOLUENE 0.89  J 0.258  U 0.25  U 0.258  U
2,4-DINITROTOLUENE 0.48  J 0.61  J 0.37  U 0.258  U 0.24  U 0.345  U 0.25  U 0.25  U 0.485  U 0.258  U
2,6-DIAMINO-4-NITROTOLUENE 0.26  U 0.258  U 0.25  U 0.258  U
2,6-DINITROTOLUENE 0.26  U 1  J 0.37  U 0.258  U 0.24  U 0.345  U 0.25  U 0.25  U 0.485  U 0.258  U
2-AMINO-4,6-DINITROTOLUENE 3.1  J 4.4  J 0.37  U 0.258  U 0.24  U 0.345  U 0.25  U 0.25  U 0.485  U 0.258  U
2-NITROTOLUENE 0.26  U 0.27  U 0.37  U 0.258  U 0.24  U 0.345  U 0.25  U 0.25  U 0.485  U 0.258  U
3-NITROTOLUENE 0.26  U 0.27  U 0.37  U 0.258  U 0.24  U 0.345  U 0.25  U 0.25  U 0.485  U 0.258  U
4-AMINO-2,6-DINITROTOLUENE 4.8 6.7 0.37  U 0.258  U 0.24  U 0.345  U 0.25  U 0.25  U 0.485  U 0.258  U
4-NITROTOLUENE 0.26  U 0.27  U 0.37  U 0.258  U 0.24  U 0.345  U 0.25  U 0.25  U 0.485  U 0.258  U
DNX 0.5  J 0.258  U 0.25  U 0.258  U
HMX 41 54 9.5 12 12 0.345  U 0.89  J 0.34  J 0.485  U 0.258  U
MNX 0.68 0.258  U 0.25  U 0.258  U
RDX 140 160 12 20 17 1.6 4.7 2 0.46  U 0.258  U
TNX 0.26  U 0.258  U 0.25  U 0.258  U
Total Metals  (ug/L)
ALUMINUM 67  U 1080  J 1000  J 57.1  U 47.5  U 1440  J 4310  J
ARSENIC 0.13  U 0.39  U 0.16  U 5.8  J 3.1  J 7  J 9.2  J
BARIUM 21.1  J 43.8  J 52.9  J 31.1  J 19.1  J 43.3  J 39  J
BERYLLIUM 0.24  U 2.1  J 2.1  U 0.06  U 0.05  U 4.2  J 5.2  J
CADMIUM 0.04  U 0.09  U 0.04  U 0.35  U 0.04  U 1  U 0.63  U
CALCIUM 1720  J 3740  J 3030  J 29700  J 34100  J 14600  J 10700  J
CHROMIUM 0.17  U 0.29  U 0.29  U 0.18  U 0.53  U 0.82  U 4.5  J
COBALT 6.5  J 30.1  J 25.3  J 14.2  J 9.5  J 106  J 82.7  J
COPPER 0.7  U 5  J 3.6  J 0.28  U 0.3  U 3  J 0.87  U
IRON 129  U 860  J 162  J 10500  J 9740  J 9260  J 17500  J
LEAD 0.08  U 1  U 0.63  U 0.2  U 0.04  U 23.8  J 35.9  J
LITHIUM 29.3  J 33.9  J 133  J
MAGNESIUM 2370  J 3660  J 3420  J 26100  J 29500  J 14300  J 13200  J
MANGANESE 312  U 600  J 451  J 1910  J 1880  J 1300  J 821  J
MERCURY 0.035  J 0.2  U 0.007  U 0.02  U 0.007  U 0.2  U 0.007  U
NICKEL 15.3  J 25.3  J 20.4  J 24.7  J 20  J 222  J 182  J
POTASSIUM 358  J 649  J 459  J 2080  J 2010  J 2230  J 2550  J
SELENIUM 0.14  U 0.1  U 0.06  U 0.41  U 0.04  U 1.1  U 0.1  U
SODIUM 20600  J 6030  J 6800  J 48300  J 57400  J 16000  J 16300  J
STRONTIUM 18.5  J 71.7  J 65.5  J
TITANIUM 1  U 3.7  J 0.73  U 1.9  U 0.7  U 4.6  J 26  J
VANADIUM 0.07  U 0.07  U 0.06  U 0.08  U 0.08  U 0.32  U 4.3  J
ZINC 10.8  J 35.1  J 25.3 17.8  J 16.9  J 266  J 240



TABLE 3-42

SUMMARY OF CHEMICALS DETECTED IN
UPPER AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
PAGE 10 OF 24

WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
LOCATION 13MWT12 13MWT12 13MWT12 13MWT13 13MWT13 13MWT13 13MWT14 13MWT14 13MWT14 13MWT15 13MWT15 13MWT15
SAMPLING ROUND 01 02 03 01 02 03 01 02 03 01 02 02
SAMPLE NUMBER 13GWT1201-F 13GWT1202 13GWT1203 13GWT1301 13GWT1302 13GWT1303 13GWT1401 13GWT1402 13GWT1403 13GWT1501 13GWT1502 13GWT1502-F
SAMPLE CODE NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL
SAMPLE DATE 4/27/2003 11/18/2003 7/25/2004 5/7/2003 11/25/2003 8/1/2004 4/29/2003 11/24/2003 7/27/2004 5/6/2003 11/25/2003 11/25/2003
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 257  J 1990  J
ARSENIC, FILTERED 0.37  U 8.6  J
BARIUM, FILTERED 26.2  J 30.5  J
BERYLLIUM, FILTERED 0.17  U 5.2  J
CALCIUM, FILTERED 2980  J 10700  J
CHROMIUM, FILTERED 0.63  U 0.98  U
COBALT, FILTERED 9  J 82.8  J
COPPER, FILTERED 3.4  J 1.4  U
IRON, FILTERED 203  J 16000  J
LEAD, FILTERED 0.31  U 35.7  J
LITHIUM, FILTERED 14.6  J
MAGNESIUM, FILTERED 2500  J 13000  J
MANGANESE, FILTERED 224  J 812  J
NICKEL, FILTERED 18.3  J 180  J
POTASSIUM, FILTERED 366  J 2040  J
SELENIUM, FILTERED 0.26  U 0.19  U
SODIUM, FILTERED 21800  J 16400  J
STRONTIUM, FILTERED 13.6  J
TITANIUM, FILTERED 8.1  J 0.42  U
VANADIUM, FILTERED 0.46  U 0.63  U
ZINC, FILTERED 13.5  J 222  J
Field Parameters
ALKALINITY 10  U 10  U 10  U
CARBON DIOXIDE 135 120 137
DISSOLVED OXYGEN 2 3.86 11 0.73 6.74 0.07
DISSOLVED OXYGEN - METER 2.02 3.37 3.26 1.2 0.52 0.53 7.79
HYDROGEN SULFIDE (H2S) 0 0 0
IRON(+2) 0.1 0.03 3.3  >
MANGANESE(+2) 0.4 0.5 0.9
NITRITE-N 0 0 0.001
OXIDATION REDUCTION POTENTIAL  (MV) 305.9 444.5 268.2 385.1 132 23.2 100.5 71 286.8 322
PH  (S.U.) 4.87 4.66 4.2 3.56 4.31 5.5 5.48 6.86 3.74 3.98
SPECIFIC CONDUCTANCE  (MS/CM) 0.131 0.132 0.106 0.113 0.131 0.885 0.623 0.714 0.391 0.34
SULFIDE 0.01 0 0.14
TEMPERATURE  (°C ) 16.37 16.7 13.82 12.33 20.61 14.34 10.77 17.41 15.89 12.28
TURBIDITY  (NTU) 29.1 9.8 5.8 0.38 0.7 1.6 0 3 7.3 45.4
Miscellaneous Parameters  (mg/L)
AMMONIA-N 0.005  UJ 0.03 0.01 0.08 0.06  J 1 1.3
NITRITE/NITRATE-N 0.3  J 1.1 1  J 0.13 0.05  J 0.02  U 0.05  U
TOTAL ORGANIC CARBON 1.1



TABLE 3-42

SUMMARY OF CHEMICALS DETECTED IN
UPPER AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
PAGE 11 OF 24

WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
LOCATION 13MWT15 13MWT16 13MWT16 13MWT16 13MWT17 13MWT17 13MWT17 13MWT18 13MWT18 13MWT18 13MWT18
SAMPLING ROUND 03 01 02 03 01 02 03 01 01 02 02
SAMPLE NUMBER 13GWT1503 13GWT1601 13GWT1602 13GWT1603 13GWT1701 13GWT1702 13GWT1703 13GWT1801 13GWT1801-F 13GWT1802 13GWT1802-F
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 7/29/2004 5/6/2003 11/20/2003 7/25/2004 5/7/2003 11/5/2003 7/29/2004 5/6/2003 5/6/2003 12/7/2003 12/7/2003
Volatile Organics  (ug/L)
TRICHLOROETHENE
Energetics  (ug/L)
1,3,5-TRINITROBENZENE 0.25  U 0.11  U 0.144  U 0.27  U 0.43  U 0.25  UJ 0.25  U 0.08  U 0.301  U
1,3-DINITROBENZENE 0.25  U 0.11  U 0.144  U 0.27  U 0.43  U 0.25  U 0.25  U 0.08  U 0.301  U
2,4,6-TRINITROTOLUENE 0.25  U 0.11  U 0.144  U 0.27  U 0.43  U 0.25  UJ 0.25  U 0.08  U 0.301  U
2,4-DIAMINO-6-NITROTOLUENE 0.287  U 0.25  U 0.301  U
2,4-DINITROTOLUENE 0.25  U 0.11  U 0.144  U 0.27  U 0.43  U 0.25  UJ 0.25  U 0.08  U 0.301  U
2,6-DIAMINO-4-NITROTOLUENE 0.287  U 0.25  U 0.301  U
2,6-DINITROTOLUENE 0.25  U 0.11  U 0.144  U 0.27  U 0.43  U 0.25  UJ 0.25  U 0.08  U 0.301  U
2-AMINO-4,6-DINITROTOLUENE 0.25  U 0.11  U 0.144  U 0.27  U 0.43  U 0.28  J 0.37  J 0.08  U 0.301  U
2-NITROTOLUENE 0.25  U 0.11  U 0.144  U 0.27  U 0.43  U 0.25  UJ 0.25  U 0.08  U 0.301  U
3-NITROTOLUENE 0.25  U 0.11  U 0.144  U 0.27  U 0.43  U 0.25  UJ 0.25  U 0.08  U 0.301  U
4-AMINO-2,6-DINITROTOLUENE 0.25  U 0.12  J 0.144  U 0.27  U 0.6  J 0.71 0.84 0.08  U 0.301  U
4-NITROTOLUENE 0.25  U 0.11  U 0.144  U 0.27  U 0.43  U 0.25  UJ 0.25  U 0.08  U 0.301  U
DNX 5.8  J 2.2  J 0.301  U
HMX 0.25  U 22  J 120 32 92  J 140 120 8.6 14
MNX 3.6  J 11 2.9
RDX 0.25  U 10 16 18 430 580 490 150 240
TNX 0.31  J 1.2 0.301  U
Total Metals  (ug/L)
ALUMINUM 123  J 116  U 418  J 419  J 19000  J 2080  J
ARSENIC 0.66  U 0.35  U 0.5  U 0.74  U 4.2  J 0.52  U
BARIUM 72.9  J 69.3  J 19.3  J 19.6  J 118  J 20.7  J
BERYLLIUM 0.13  U 0.03  U 0.04  U 0.5  U 3  J 1.5  U
CADMIUM 0.14  U 0.04  U 0.05  U 0.43  U 0.33  U 0.04  U
CALCIUM 27200  J 46000  J 12100  J 11400  J 19300  J 16000  J
CHROMIUM 0.29  U 0.33  U 0.63  U 0.82  U 25.6  J 2.6  J
COBALT 5.4  J 0.95  U 1.5  J 1.5  U 52.8  J 27.1  J
COPPER 0.59  U 1.2  U 0.26  U 0.73  U 14  J 1.4  U
IRON 2570  J 159  U 357  J 440  U 15800  J 2440  J
LEAD 0.14  U 0.09  U 0.35  U 0.82  U 9.5  J 2  U
LITHIUM 2.3  J 5.7  J 181  J
MAGNESIUM 11600  J 14400  J 9470  J 8900  J 25600  J 16500  J
MANGANESE 712  J 330  U 56.3  U 48.3  U 2170  J 1360  J
MERCURY 0.2  U 0.007  U 0.2  U 0.02  U 0.2  U 0.007  U
NICKEL 7.1  J 5.3  J 2.9  J 3.3  J 140  J 76.8  J
POTASSIUM 576  J 500  J 481  J 605  J 6390  J 2970  J
SELENIUM 0.26  U 0.1  U 0.1  U 0.51  U 0.42  U 0.24  U
SODIUM 15000  J 25400  J 8450  J 8550  J 35200  J 37500  J
STRONTIUM 129  J 27.4  J 39.8  J
TITANIUM 3.2  J 3.3  J 7.2  J 10.9  J 166  J 35.4  J
VANADIUM 0.27  U 0.22  U 0.72  U 0.9  U 26.6  J 2.4  J
ZINC 3.9  J 2.8  U 3  J 2.7  J 175  J 75.7  J
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WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
LOCATION 13MWT15 13MWT16 13MWT16 13MWT16 13MWT17 13MWT17 13MWT17 13MWT18 13MWT18 13MWT18 13MWT18
SAMPLING ROUND 03 01 02 03 01 02 03 01 01 02 02
SAMPLE NUMBER 13GWT1503 13GWT1601 13GWT1602 13GWT1603 13GWT1701 13GWT1702 13GWT1703 13GWT1801 13GWT1801-F 13GWT1802 13GWT1802-F
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 7/29/2004 5/6/2003 11/20/2003 7/25/2004 5/7/2003 11/5/2003 7/29/2004 5/6/2003 5/6/2003 12/7/2003 12/7/2003
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 382  J 434  J
ARSENIC, FILTERED 1.4  J 0.33  U
BARIUM, FILTERED 20.9  J 14.3  J
BERYLLIUM, FILTERED 2  J 1.5  U
CALCIUM, FILTERED 20300  J 17900  J
CHROMIUM, FILTERED 0.2  U 0.51  U
COBALT, FILTERED 49.5  J 31.7  J
COPPER, FILTERED 6.4  J 3.1  J
IRON, FILTERED 1980  J 1940  J
LEAD, FILTERED 0.91  U 1  U
LITHIUM, FILTERED 154  J
MAGNESIUM, FILTERED 22700  J 19600  J
MANGANESE, FILTERED 2090  J 1660  J
NICKEL, FILTERED 123  J 86.2  J
POTASSIUM, FILTERED 2590  J 2860  J
SELENIUM, FILTERED 0.29  U 0.18  U
SODIUM, FILTERED 34400  J 38800  J
STRONTIUM, FILTERED 32.8  J
TITANIUM, FILTERED 2.8  U 1.1  U
VANADIUM, FILTERED 0.05  U 0.22  U
ZINC, FILTERED 138  J 84.2  J
Field Parameters
ALKALINITY 10  U 10  U
CARBON DIOXIDE 170 45
DISSOLVED OXYGEN 0.53 3.85 0.9 2.01 5.5
DISSOLVED OXYGEN - METER 0.81 3.87 0.53 0.84 2.17 4.61
HYDROGEN SULFIDE (H2S) 0 0
IRON(+2) 0.06 0.33
MANGANESE(+2) 0 1.4
NITRITE-N 0.006 0
OXIDATION REDUCTION POTENTIAL  (MV) 6.85 -30.4 237.8 386.4 112 338 129.4 324.1 422.2
PH  (S.U.) 3.26 6.16 6.13 6.05 5.35 5.38 5.28 3.88 4.26
SPECIFIC CONDUCTANCE  (MS/CM) 0.352 0.356 0.402 0.29 0.17 0.153 0.159 0.514 0.351
SULFIDE 0.02 0.07
TEMPERATURE  (°C ) 15.66 14.27 18.83 18.21 15.7 15.97 18.57 16.75 9.78
TURBIDITY  (NTU) 10 2.7 8.49 1.2 10 3.74 4.1 450 40.2
Miscellaneous Parameters  (mg/L)
AMMONIA-N 0.4 0.03  J 0.01 0.005  U 0.02 0.02  J
NITRITE/NITRATE-N 0.02  U 0.84  J 0.86 0.65 0.09 0.12  J
TOTAL ORGANIC CARBON
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WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
LOCATION 13MWT18 13MWT19 13MWT19 13MWT19 13MWT20 13MWT20 13MWT20 13MWT20 13MWT20 13MWT21 13MWT21
SAMPLING ROUND 03 01 02 03 01 01 01 02 03 01 02
SAMPLE NUMBER 13GWT1803 13GWT1901 13GWT1902 13GWT1903 13GWT2001 13GWT2001-F 13GWT2002 13GWT2003 13GWT2004 13GWT2101 13GWT2102
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL
SAMPLE DATE 7/29/2004 5/7/2003 10/28/2003 7/27/2004 4/28/2003 4/28/2003 5/9/2003 11/19/2003 7/30/2004 4/25/2003 11/5/2003
Volatile Organics  (ug/L)
TRICHLOROETHENE 1  J
Energetics  (ug/L)
1,3,5-TRINITROBENZENE 0.27  U 0.55  U 0.26  U 0.26  U 0.37  U 0.266  U 0.26  U 0.28  U 1.3  J
1,3-DINITROBENZENE 0.27  U 0.55  U 0.26  U 0.26  U 0.37  U 0.266  U 0.26  U 0.28  U 1.8  J
2,4,6-TRINITROTOLUENE 0.27  U 0.55  U 0.26  U 0.26  U 0.37  U 0.266  U 0.26  U 26  J 69  J
2,4-DIAMINO-6-NITROTOLUENE 0.26  U 0.266  U 0.77  J
2,4-DINITROTOLUENE 0.27  U 0.55  U 0.26  U 0.26  U 0.37  U 0.266  U 0.26  U 0.28  U 1.4  J
2,6-DIAMINO-4-NITROTOLUENE 0.26  U 0.266  U 0.24  U
2,6-DINITROTOLUENE 0.27  U 0.55  U 0.26  U 0.26  U 0.37  U 0.266  U 0.26  U 0.28  U 5.8  J
2-AMINO-4,6-DINITROTOLUENE 0.27  U 0.55  U 0.26  U 0.26  U 0.37  U 0.266  U 0.26  U 0.28  U 0.24  UJ
2-NITROTOLUENE 0.27  U 0.55  U 0.26  U 0.26  U 0.37  U 0.266  U 0.26  U 0.28  U 0.24  UJ
3-NITROTOLUENE 0.27  U 0.55  U 0.26  U 0.26  U 0.37  U 0.266  U 0.26  U 0.28  U 0.24  UJ
4-AMINO-2,6-DINITROTOLUENE 0.27  U 0.55  U 0.26  U 0.26  U 0.37  U 0.266  U 0.26  U 0.28  U 0.24  U
4-NITROTOLUENE 0.27  U 0.55  U 0.26  U 0.26  U 0.37  U 0.266  U 0.26  U 0.5  J 0.24  UJ
DNX 0.26  U 0.266  U 50  J
HMX 22 6.4 6.2 7.3 0.37  U 0.266  U 0.26  U 390 640
MNX 0.26  U 0.266  U 9.3  J
RDX 390 5.9 5.4 5.9 0.35  U 0.266  U 0.26  U 2700 7700
TNX 0.26  U 0.266  U 1.4  J
Total Metals  (ug/L)
ALUMINUM 195  J 193  J 12900  J 7940  J 8860  J 354 332  U
ARSENIC 0.43  U 0.81  U 1.8  J 1.1  U 0.69  U 0.18  U 0.32  U
BARIUM 401  J 314  J 16.7  J 13.3  J 12.6  J 41.7  J 42  J
BERYLLIUM 0.77  U 0.56  U 5.8  J 5.2  J 5.2  J 0.97  U 1.7  U
CADMIUM 0.72  U 0.43  U 1  U 0.76  U 0.63  U 0.14  U 0.08  U
CALCIUM 32500  J 25700  J 72200  J 65100  J 49200  J 12000  J 10600  J
CHROMIUM 0.59  U 1  U 3.3  J 1.1  U 1.6  U 0.9  J 0.46  U
COBALT 44.1  J 14.8  J 234  J 169  J 200  J 16.4  J 15.9  J
COPPER 1.1  U 1.3  U 10.5  J 3.1  J 4.5  U 0.83  J 1.1  U
IRON 117  U 325  U 143000  J 120000  J 124000  J 127  J 193  U
LEAD 0.89  U 0.46  U 12.5  J 8.5  J 7.7  J 1.1  J 0.93  U
LITHIUM 40.8  J 340  J 45.8  J
MAGNESIUM 37800  J 27300  J 70300  J 61400  J 52200  J 8150  J 7300  J
MANGANESE 1450  J 730  J 11600  J 9770  J 8390  J 612  J 590  J
MERCURY 0.2  U 0.02  U 0.02  U 0.007  U 0.03  U 0.02  U 0.02  U
NICKEL 79.4  J 61.5  J 477  J 397  J 427  J 35.7  J 32.8  J
POTASSIUM 1290  J 1010  J 6660  J 5750  J 4950  J 845  J 1130  J
SELENIUM 0.29  U 0.04  U 0.13  U 0.06  U 0.07  U 0.05  U 0.13  U
SODIUM 160000  J 123000  J 53500  J 56600  J 51200  J 16000  J 16800  J
STRONTIUM 173  J 72  J 45.6  J
TITANIUM 5.1  J 3.7  J 5.5  J 0.72  U 4.4  J 0.47  U
VANADIUM 0.31  U 0.2  U 0.63  J 0.45  U 0.27  U 0.2  U 0.22  U
ZINC 57  J 48.3  J 661  J 566  J 616  J 21.9  J 30  J
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WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
LOCATION 13MWT18 13MWT19 13MWT19 13MWT19 13MWT20 13MWT20 13MWT20 13MWT20 13MWT20 13MWT21 13MWT21
SAMPLING ROUND 03 01 02 03 01 01 01 02 03 01 02
SAMPLE NUMBER 13GWT1803 13GWT1901 13GWT1902 13GWT1903 13GWT2001 13GWT2001-F 13GWT2002 13GWT2003 13GWT2004 13GWT2101 13GWT2102
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL
SAMPLE DATE 7/29/2004 5/7/2003 10/28/2003 7/27/2004 4/28/2003 4/28/2003 5/9/2003 11/19/2003 7/30/2004 4/25/2003 11/5/2003
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 11800  J
ARSENIC, FILTERED 1.7  J
BARIUM, FILTERED 15.6  J
BERYLLIUM, FILTERED 5.6  J
CALCIUM, FILTERED 70900  J
CHROMIUM, FILTERED 2.7  J
COBALT, FILTERED 230  J
COPPER, FILTERED 10.6  J
IRON, FILTERED 142000  J
LEAD, FILTERED 11.5  J
LITHIUM, FILTERED 322  J
MAGNESIUM, FILTERED 67900  J
MANGANESE, FILTERED 11500  J
NICKEL, FILTERED 470  J
POTASSIUM, FILTERED 6520  J
SELENIUM, FILTERED 0.19  U
SODIUM, FILTERED 52100  J
STRONTIUM, FILTERED 68.9  J
TITANIUM, FILTERED 4.2  J
VANADIUM, FILTERED 0.45  U
ZINC, FILTERED 695
Field Parameters
ALKALINITY 10  U 10  U
CARBON DIOXIDE 400 125
DISSOLVED OXYGEN 5.67 27.18 0.02 15.56 1
DISSOLVED OXYGEN - METER 3.51 34.37 0.11 0.54 0.76 1.45 2.09
HYDROGEN SULFIDE (H2S) 0 0
IRON(+2) 3.3  > 0.1
MANGANESE(+2) 8.3 0.6
NITRITE-N 0 0.031
OXIDATION REDUCTION POTENTIAL  (MV) 361.6 224.1 209.6 484.2 265 224 376.2 337.2 193.6 247.2
PH  (S.U.) 4.44 5.12 4.87 4.57 3.48 3.65 3.43 3.47 5.46 5.59
SPECIFIC CONDUCTANCE  (MS/CM) 0.293 1.241 1.21 1.397 1.504 1.445 1.3 1.288 0.212 0.195
SULFIDE 0.03 0.04
TEMPERATURE  (°C ) 16.27 13.81 14.98 18.49 15.78 16.7 15.9 20.04 13.01 15.17
TURBIDITY  (NTU) 6.6 5 5.5 0.4 19 1.4 6.91 3.8 8.2 2.61
Miscellaneous Parameters  (mg/L)
AMMONIA-N 0.01  U 0.01  U 1.6 1.6  J 0.05 0.02
NITRITE/NITRATE-N 0.02  U 0.16 0.07 0.025  U 0.64 1.2
TOTAL ORGANIC CARBON
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WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
LOCATION 13MWT21 13MWT22 13MWT22 13MWT22 13MWT23 13MWT23 13MWT23 13MWT24 13MWT24 13MWT24 13MWT25
SAMPLING ROUND 03 01 02 03 01 02 03 01 02 03 01
SAMPLE NUMBER 13GWT2103 13GWT2201 13GWT2202 13GWT2203 13GWT2301 13GWT2302 13GWT2303 13GWT2401 13GWT2402 13GWT2403 13GWT2501
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 7/28/2004 5/6/2003 12/4/2003 7/27/2004 5/6/2003 10/28/2003 7/25/2004 4/28/2003 10/28/2003 7/23/2004 4/26/2003
Volatile Organics  (ug/L)
TRICHLOROETHENE
Energetics  (ug/L)
1,3,5-TRINITROBENZENE 0.4  J 0.395  U 0.266  U 0.27  U 0.5  U 0.26  U 0.26  U 0.65  U 0.24  U 0.27  U 0.145  U
1,3-DINITROBENZENE 0.8 0.395  U 0.266  U 0.27  U 0.5  U 0.26  U 0.26  U 0.65  U 0.24  U 0.27  U 0.145  U
2,4,6-TRINITROTOLUENE 26 0.395  U 0.266  U 0.27  U 0.5  U 0.26  U 0.26  U 0.65  U 0.24  U 0.27  U 0.145  U
2,4-DIAMINO-6-NITROTOLUENE 0.266  U 0.26  U 0.24  U
2,4-DINITROTOLUENE 0.65  J 0.395  U 0.266  U 0.27  U 0.5  U 0.26  U 0.26  U 0.65  U 0.24  U 0.27  U 0.145  U
2,6-DIAMINO-4-NITROTOLUENE 0.266  U 0.26  U 0.24  U
2,6-DINITROTOLUENE 2.8 0.395  U 0.266  U 0.27  U 0.5  U 0.26  U 0.26  U 0.65  U 0.24  U 0.27  U 0.145  U
2-AMINO-4,6-DINITROTOLUENE 3.8  J 0.395  U 0.266  U 0.27  U 0.5  U 0.26  U 0.26  U 0.65  U 0.24  U 0.27  U 0.145  U
2-NITROTOLUENE 0.24  U 0.395  U 0.266  U 0.27  U 0.5  U 0.26  U 0.26  U 0.65  U 0.24  U 1 0.145  U
3-NITROTOLUENE 0.24  U 0.395  U 0.266  U 0.27  U 0.5  U 0.26  U 0.26  U 0.65  U 0.24  U 0.27  U 0.145  U
4-AMINO-2,6-DINITROTOLUENE 2.9  J 0.395  U 0.266  U 0.27  U 0.5  U 0.26  U 0.26  U 0.65  U 0.24  U 0.27  U 0.145  U
4-NITROTOLUENE 0.24  U 0.395  U 0.266  U 0.27  U 0.5  U 0.26  U 0.26  U 0.65  U 0.24  U 0.27  U 0.145  U
DNX 0.266  U 0.26  U 0.24  U
HMX 460 19 23 23 13 14 16 2.1 2.2 2.2 0.34
MNX 0.266  U 0.26  U 0.35  J
RDX 4000 20 26 26 17 21 17 7.3 9 8.7 0.4
TNX 0.266  U 0.26  U 0.24  U
Total Metals  (ug/L)
ALUMINUM 709  J 1360  J 192  J 38.2  U 47.3  U 14.2  U 39000  J
ARSENIC 0.3  U 0.4  U 0.41  U 0.09  U 0.07  U 0.14  U 15.4  J
BARIUM 25  J 31.6  J 38.4  J 35  J 22.7  J 18.6  J 303  J
BERYLLIUM 3.7  J 3.6  J 0.06  U 0.04  U 0.03  U 0.04  U 2.3  J
CADMIUM 0.4  U 0.49  U 0.13  U 0.1  U 0.05  UJ 0.06  U 2.7  J
CALCIUM 13100  J 12200  J 10300  J 12500  J 34300  J 37900  J 117000  J
CHROMIUM 0.44  U 1.7  J 0.55  U 0.35  U 0.37  U 0.27  U 64.9  J
COBALT 80.5  J 69  J 5.1  J 2.4  J 3.7  J 10.1  J 33  J
COPPER 4.8  J 6.4  J 0.35  U 0.2  U 4  J 0.19  U 89.5  J
IRON 434  J 846  J 414  J 118  U 65.7  U 3190  J 36000  J
LEAD 2.4  J 3  J 0.36  U 0.14  U 0.18  U 0.09  U 54.3  J
LITHIUM 208  J 12.2  J 18.2  J 74.4  J
MAGNESIUM 11300  J 10000  J 10800  J 10900  J 34500  J 33600  J 19900  J
MANGANESE 381  J 327  J 404  J 256  J 525  J 2010  J 2080  J
MERCURY 0.2  U 0.14  J 0.2  U 0.02  U 0.02  U 0.02  U 0.052  J
NICKEL 153  J 138  J 5.5  J 4.9  J 6.3  J 9.4  J 82.1  J
POTASSIUM 705  J 964  J 796  J 875  J 1010  J 1120  J 11000  J
SELENIUM 0.05  U 0.1  U 0.24  U 0.19  U 0.29  U 0.2  U 1.8  J
SODIUM 15400  J 15500  J 37200  J 34000  J 44200  J 41000  J 27900  J
STRONTIUM 64.9  J 49.9  J 81  J 262  J
TITANIUM 5.1  J 9.1  J 6.9  J 0.55  U 2.1  U 0.13  U 285  J
VANADIUM 0.18  U 1.4  U 0.51  U 0.08  U 0.06  U 0.06  U 75.3  J
ZINC 278  J 273 4  J 4.1  U 8.2  J 3.7  U 260  J
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WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
LOCATION 13MWT21 13MWT22 13MWT22 13MWT22 13MWT23 13MWT23 13MWT23 13MWT24 13MWT24 13MWT24 13MWT25
SAMPLING ROUND 03 01 02 03 01 02 03 01 02 03 01
SAMPLE NUMBER 13GWT2103 13GWT2201 13GWT2202 13GWT2203 13GWT2301 13GWT2302 13GWT2303 13GWT2401 13GWT2402 13GWT2403 13GWT2501
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 7/28/2004 5/6/2003 12/4/2003 7/27/2004 5/6/2003 10/28/2003 7/25/2004 4/28/2003 10/28/2003 7/23/2004 4/26/2003
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED
ARSENIC, FILTERED
BARIUM, FILTERED
BERYLLIUM, FILTERED
CALCIUM, FILTERED
CHROMIUM, FILTERED
COBALT, FILTERED
COPPER, FILTERED
IRON, FILTERED
LEAD, FILTERED
LITHIUM, FILTERED
MAGNESIUM, FILTERED
MANGANESE, FILTERED
NICKEL, FILTERED
POTASSIUM, FILTERED
SELENIUM, FILTERED
SODIUM, FILTERED
STRONTIUM, FILTERED
TITANIUM, FILTERED
VANADIUM, FILTERED
ZINC, FILTERED
Field Parameters
ALKALINITY 10  U 25 90
CARBON DIOXIDE 50 23 28
DISSOLVED OXYGEN 2.94 1 2.51 7 3.37 0.5 1.07
DISSOLVED OXYGEN - METER 0.64 1.65 4.09 2.37 2.89 29.68 4.21
HYDROGEN SULFIDE (H2S) 0 0 0
IRON(+2) 0.37 0.09 3.21
MANGANESE(+2) 0.1 0.1 1.8
NITRITE-N 0.005 0.004 0
OXIDATION REDUCTION POTENTIAL  (MV) 107.3 264 351.6 448.2 131 397.5 141 284 59.9 395 219.1
PH  (S.U.) 7.32 3.95 4.09 3.81 5.19 5.5 5.48 5.9 6.14 5.41 6.45
SPECIFIC CONDUCTANCE  (MS/CM) 0.298 0.245 0.243 0.294 0.314 0.309 0.315 0.671 0.672 0.669 0.511
SULFIDE 0.06 0.01 0
TEMPERATURE  (°C ) 20.07 14.15 11.4 19.61 16.46 13.67 17.26 16.76 14.27 20.16 12
TURBIDITY  (NTU) 4 0 1.03 1.5 0.7 2.09 2.1 5.2 1.66 5.82 999  >
Miscellaneous Parameters  (mg/L)
AMMONIA-N 0.01  U 0.01  U 0.01  U 0.01  U 0.02 0.01  U 0.09
NITRITE/NITRATE-N 0.02  U 0.17  J 0.5 0.51 0.39 0.27 0.02  U
TOTAL ORGANIC CARBON
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WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
LOCATION 13MWT25 13MWT25 13MWT25 13MWT25 13MWT25 13MWT26 13MWT26 13MWT26 13MWT27 13MWT27
SAMPLING ROUND 01 02 02 03 03 01 02 03 02 03
SAMPLE NUMBER 13GWT2501-F 13GWT2502 13GWT2502-F 13GWT2503 13GWT2503-F 13GWT2601 13GWT2602 13GWT2603 13GWT2701 13GWT2702
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 4/26/2003 11/6/2003 11/19/2003 7/24/2004 7/24/2004 4/25/2003 11/19/2003 7/23/2004 11/25/2003 7/30/2004
Volatile Organics  (ug/L)
TRICHLOROETHENE
Energetics  (ug/L)
1,3,5-TRINITROBENZENE 0.25  UJ 0.27  U 0.19  U 0.269  U 0.26  U 0.253  U 0.27  U
1,3-DINITROBENZENE 0.25  U 0.27  U 0.19  U 0.269  U 0.26  U 0.253  U 0.27  U
2,4,6-TRINITROTOLUENE 0.25  UJ 0.27  U 0.19  U 0.269  U 0.26  U 0.253  U 0.27  U
2,4-DIAMINO-6-NITROTOLUENE 0.25  U 0.269  U 0.253  U
2,4-DINITROTOLUENE 0.25  UJ 0.27  U 0.19  U 0.269  U 0.26  U 0.253  U 0.27  U
2,6-DIAMINO-4-NITROTOLUENE 0.25  U 0.269  U 0.253  U
2,6-DINITROTOLUENE 0.25  UJ 0.27  U 0.19  U 0.269  U 0.26  U 0.253  U 0.27  U
2-AMINO-4,6-DINITROTOLUENE 0.25  UJ 0.27  U 0.19  U 0.269  U 0.26  U 0.253  U 0.27  U
2-NITROTOLUENE 0.25  UJ 0.27  U 0.19  U 0.269  U 0.26  U 0.253  U 0.27  U
3-NITROTOLUENE 0.25  UJ 0.27  U 0.19  U 0.269  U 0.26  U 0.253  U 0.27  U
4-AMINO-2,6-DINITROTOLUENE 0.25  U 0.27  U 0.19  U 0.269  U 0.26  U 0.253  U 0.27  U
4-NITROTOLUENE 0.25  UJ 0.27  U 0.19  U 0.269  U 0.26  U 0.253  U 0.27  U
DNX 0.25  U 0.269  U 0.253  U
HMX 0.85 2.3 2.4 2.4 1.8 15 38
MNX 0.25  U 0.269  U 0.253  U
RDX 1.2  J 1.6 0.4  J 0.53  J 0.38  J 32 74
TNX 0.25  U 0.269  U 0.253  U
Total Metals  (ug/L)
ALUMINUM 73500  J 836  J 241 340  J 1980  J
ARSENIC 14.3  J 0.55  U 0.25  U 0.21  U 3.1  J
BARIUM 355  J 39.9  J 21.2  J 13.9  J 78.1  J
BERYLLIUM 3.4  J 0.99  U 0.03  U 0.03  U 2.3  J
CADMIUM 2.7  J 0.42  U 0.05  U 0.04  U 0.3  U
CALCIUM 53900  J 22900  J 22700  J 27100  J 11100  J
CHROMIUM 89.9  J 2.2  U 0.76  J 0.51  U 3.2  J
COBALT 48  J 56.5  J 5  J 1.7  U 41.1  J
COPPER 82.8  J 18.2  J 0.45  U 0.31  U 19.6  J
IRON 41000  J 961  J 238  J 334  U 17300  J
LEAD 51.3  J 2.9  J 0.15  U 0.14  U 3.3  J
LITHIUM 35.7  J
MAGNESIUM 22700  J 12800  J 13700  J 14900  J 7520  J
MANGANESE 839  J 125  J 391  J 271  U 594  J
MERCURY 0.098  J 0.03  U 0.02  U 0.007  U 0.007  U
NICKEL 120  J 123  J 8  J 5.9  J 67.4  J
POTASSIUM 18100  J 1800  J 474  J 412  J 4170  J
SELENIUM 4.1  J 1.4  U 0.09  U 0.04  U 0.04  U
SODIUM 31400  J 39700  J 29200  J 41200  J 14900  J
STRONTIUM 56.9  J
TITANIUM 516  J 6.8  J 6.5  J 12.4  J
VANADIUM 93.5  J 1.4  J 0.46  U 0.55  U 1.9  J
ZINC 340  J 138  J 4.7  J 2.8  U 94.9
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WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
LOCATION 13MWT25 13MWT25 13MWT25 13MWT25 13MWT25 13MWT26 13MWT26 13MWT26 13MWT27 13MWT27
SAMPLING ROUND 01 02 02 03 03 01 02 03 02 03
SAMPLE NUMBER 13GWT2501-F 13GWT2502 13GWT2502-F 13GWT2503 13GWT2503-F 13GWT2601 13GWT2602 13GWT2603 13GWT2701 13GWT2702
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 4/26/2003 11/6/2003 11/19/2003 7/24/2004 7/24/2004 4/25/2003 11/19/2003 7/23/2004 11/25/2003 7/30/2004
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 344  J 79.8  U 154  J
ARSENIC, FILTERED 0.36  U 0.17  U 0.11  U
BARIUM, FILTERED 62.6  J 35.9  J 36.3  J
BERYLLIUM, FILTERED 0.09  U 0.1  U 0.79  U
CALCIUM, FILTERED 64700  J 28600  J 20700  J
CHROMIUM, FILTERED 0.81  U 0.34  U 1.1  U
COBALT, FILTERED 2.5  J 30.5  J 54.2  J
COPPER, FILTERED 2.8  J 1.8  U 13.1  J
IRON, FILTERED 198  J 93.6  U 130  J
LEAD, FILTERED 0.44  U 0.14  U 1.3  U
LITHIUM, FILTERED 57.3  J
MAGNESIUM, FILTERED 14100  J 9360  J 11100  J
MANGANESE, FILTERED 460  J 177  J 105  J
NICKEL, FILTERED 26.3  J 73.9  J 118  J
POTASSIUM, FILTERED 5560  J 2700  J 1550  J
SELENIUM, FILTERED 2  J 2.5  J 1.4  U
SODIUM, FILTERED 27100  J 29600  J 33300  J
STRONTIUM, FILTERED 135  J
TITANIUM, FILTERED 7.3  J 3.6  J
VANADIUM, FILTERED 0.8  U 0.27  U 0.06  U
ZINC, FILTERED 22.8  J 95.5  J 126  J
Field Parameters
ALKALINITY 60 10  U
CARBON DIOXIDE 50 45
DISSOLVED OXYGEN 1.87 1.7 0.89 5 4.96
DISSOLVED OXYGEN - METER 0.96 4.2 1.7 1.67
HYDROGEN SULFIDE (H2S) 0 0
IRON(+2) 0 0.21
MANGANESE(+2) 0.3 0
NITRITE-N 0.01 0.001
OXIDATION REDUCTION POTENTIAL  (MV) 333 717 189 354 752 223.2 423.5
PH  (S.U.) 5.29 4.58 6.05 5.95 5.27 4.4 3.36
SPECIFIC CONDUCTANCE  (MS/CM) 0.341 0.382 0.352 0.333 0.43 0.288 0.294
SULFIDE 0.05 0
TEMPERATURE  (°C ) 16.7 21.8 12.01 15.68 19.78 14.29 20.1
TURBIDITY  (NTU) 39 40 7.1 9.81 22 110 3.3
Miscellaneous Parameters  (mg/L)
AMMONIA-N 0.05  J 0.02 0.005  UJ 0.39
NITRITE/NITRATE-N 0.17  J 0.03 0.06  J 0.1  J
TOTAL ORGANIC CARBON
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WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
LOCATION 13MWT29 13MWT29 13MWT30 13MWT30 13MWT31 13MWT31 13MWT32 13MWT32 13MWT33 13MWT33 13MWT33
SAMPLING ROUND 02 03 02 03 02 03 02 03 02 02 03
SAMPLE NUMBER 13GWT2901 13GWT2902 13GWT3001 13GWT3002 13GWT3101 13GWT3102 13GWT3201 13GWT3202 13GWT3301 13GWT3301-F 13GWT3302
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 11/7/2003 7/27/2004 11/24/2003 7/26/2004 11/24/2003 7/26/2004 11/19/2003 7/27/2004 11/24/2003 11/24/2003 7/26/2004
Volatile Organics  (ug/L)
TRICHLOROETHENE
Energetics  (ug/L)
1,3,5-TRINITROBENZENE 0.039  U 0.26  U 0.243  U 0.26  U 0.291  U 0.27  U 0.266  U 0.24  U 0.25  U 0.29  U
1,3-DINITROBENZENE 0.039  U 0.26  U 0.243  U 0.26  U 0.291  U 0.27  U 0.266  U 0.24  U 0.25  U 0.29  U
2,4,6-TRINITROTOLUENE 0.039  UJ 0.26  U 0.243  U 0.26  U 0.291  U 0.27  U 0.266  U 0.24  U 0.25  U 0.29  U
2,4-DIAMINO-6-NITROTOLUENE 0.25  U 0.243  U 0.291  U 0.266  U 0.25  U
2,4-DINITROTOLUENE 0.039  UJ 0.26  U 0.243  U 0.26  U 0.291  U 0.27  U 0.266  U 0.24  U 0.25  U 0.29  U
2,6-DIAMINO-4-NITROTOLUENE 0.25  U 0.243  U 0.291  U 0.266  U 0.25  U
2,6-DINITROTOLUENE 0.039  UJ 0.26  U 0.243  U 0.26  U 0.291  U 0.27  U 0.266  U 0.24  U 0.25  U 0.29  U
2-AMINO-4,6-DINITROTOLUENE 0.039  U 0.26  U 0.243  U 0.26  U 0.291  U 0.27  U 0.266  U 0.24  U 0.25  U 0.29  U
2-NITROTOLUENE 0.039  UJ 0.26  U 0.243  U 0.26  U 0.291  U 0.37  J 0.266  U 0.24  U 0.25  U 0.29  U
3-NITROTOLUENE 0.039  UJ 0.26  U 0.243  U 0.26  U 0.291  U 0.27  U 0.266  U 0.24  U 0.25  U 0.29  U
4-AMINO-2,6-DINITROTOLUENE 0.039  U 0.26  U 0.243  U 0.26  U 0.291  U 0.27  U 0.266  U 0.24  U 0.25  U 0.29  U
4-NITROTOLUENE 0.039  UJ 0.26  U 0.243  U 0.26  U 0.291  U 0.27  U 0.266  U 0.24  U 0.25  U 0.29  U
DNX 0.25  U 0.243  U 0.291  U 0.266  U 0.25  U
HMX 0.97  J 1.7  J 0.243  U 0.26  U 4.5 8.1 0.92 0.86 5.3 11
MNX 0.25  U 0.243  U 0.291  U 0.266  U 0.25  U
RDX 3.8 10 1.1  J 4 9.3 22 2.7  J 2.3 4.3 4.2
TNX 0.25  U 0.243  U 0.291  U 0.266  U 0.25  U
Total Metals  (ug/L)
ALUMINUM 781  J 2680  J 79.1  U 168  U 17100  J 2350  J
ARSENIC 0.3  U 1.1  U 0.16  U 0.18  U 4.9  J 2.1  J
BARIUM 23.2  J 21.7  J 41.7  J 38.2  J 103  J 50.6  J
BERYLLIUM 1  U 5.9  J 0.06  U 0.03  U 1.4  U 0.37  U
CADMIUM 0.21  U 0.47  U 0.29  U 0.06  U 0.57  U 0.15  U
CALCIUM 26800  J 25700  J 34700  J 31600  J 6020  J 4300  J
CHROMIUM 4  J 0.86  U 0.36  U 0.34  U 23.8  J 6.1  J
COBALT 69.8  J 104  J 18.9  J 2.2  J 13.4  J 7  J
COPPER 0.68  U 4.5  J 0.6  U 0.45  U 9.6  J 6.9  U
IRON 60900  J 36600  J 61.5  U 276  U 16100  J 6090  J
LEAD 0.39  U 3.8  J 0.07  U 0.24  U 9.4  J 5.1  J
LITHIUM
MAGNESIUM 18000  J 18800  J 41400  J 20000  J 5930  J 3600  J
MANGANESE 1320  J 3230  J 3170  J 84.8  J 837  J 274  J
MERCURY 0.02  U 0.007  U 0.007  U 0.007  U 0.007  J 0.03  U
NICKEL 173  J 167  J 93.8  J 7.8  J 29.9  J 21.8  J
POTASSIUM 3810  J 4150  J 4430  J 885  J 5580  J 1340  J
SELENIUM 0.04  U 0.12  U 0.14  U 0.51  U 0.53  U 0.25  U
SODIUM 44400  J 38500  J 84800  J 31000  J 11800  J 11700  J
STRONTIUM
TITANIUM 21.6  J 0.61  U 0.72  U 1.9  U 150  J
VANADIUM 1  U 0.28  U 0.09  U 0.24  U 25.8  J 6.2  J
ZINC 162  J 280 21.3  J 6.8  U 45.4  J 49.6  J
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WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
LOCATION 13MWT29 13MWT29 13MWT30 13MWT30 13MWT31 13MWT31 13MWT32 13MWT32 13MWT33 13MWT33 13MWT33
SAMPLING ROUND 02 03 02 03 02 03 02 03 02 02 03
SAMPLE NUMBER 13GWT2901 13GWT2902 13GWT3001 13GWT3002 13GWT3101 13GWT3102 13GWT3201 13GWT3202 13GWT3301 13GWT3301-F 13GWT3302
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 11/7/2003 7/27/2004 11/24/2003 7/26/2004 11/24/2003 7/26/2004 11/19/2003 7/27/2004 11/24/2003 11/24/2003 7/26/2004
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 52.6  U
ARSENIC, FILTERED 0.87  U
BARIUM, FILTERED 33.9  J
BERYLLIUM, FILTERED 0.3  U
CALCIUM, FILTERED 9670  J
CHROMIUM, FILTERED 0.73  U
COBALT, FILTERED 14.7  J
COPPER, FILTERED 1.1  U
IRON, FILTERED 4810  J
LEAD, FILTERED 0.34  U
LITHIUM, FILTERED
MAGNESIUM, FILTERED 7230  J
MANGANESE, FILTERED 1110  J
NICKEL, FILTERED 21.6  J
POTASSIUM, FILTERED 1460  J
SELENIUM, FILTERED 0.16  U
SODIUM, FILTERED 13000  J
STRONTIUM, FILTERED
TITANIUM, FILTERED 1  U
VANADIUM, FILTERED 0.54  U
ZINC, FILTERED 22.4  J
Field Parameters
ALKALINITY 10  U
CARBON DIOXIDE 150
DISSOLVED OXYGEN 0.02 8.4 7.03 23.4 10.9 5.56
DISSOLVED OXYGEN - METER 0.44 0.88 5.66 8.98 3.75
HYDROGEN SULFIDE (H2S) 0
IRON(+2) 3.3  >
MANGANESE(+2) 1.3
NITRITE-N 0
OXIDATION REDUCTION POTENTIAL  (MV) -473 2.8 396.6 142 246.7 518.6 223.6 71 91.7 559.8
PH  (S.U.) 5.56 5.62 3.34 5.2 5.67 5.39 6.26 6.99 5.88 4.96
SPECIFIC CONDUCTANCE  (MS/CM) 0.589 0.662 0.568 0.795 0.793 1.444 0.386 0.519 0.234 0.091
SULFIDE 0.04
TEMPERATURE  (°C ) 15.52 19.73 9.18 15.4 10.09 15.98 14.73 18.79 8.83 16.12
TURBIDITY  (NTU) 9.36 4 7 0.6 4.69 6.1 3.45 2.8 80 94
Miscellaneous Parameters  (mg/L)
AMMONIA-N 0.36 0.42 0.005  UJ 0.005  UJ 0.02
NITRITE/NITRATE-N 0.025  U 0.05  U 0.13  J 0.25  J 1.2  J
TOTAL ORGANIC CARBON



TABLE 3-42

SUMMARY OF CHEMICALS DETECTED IN
UPPER AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
PAGE 21 OF 24

WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
LOCATION 13MWT33 13MWT34 13MWT34 13MWT36 13MWT36 13MWT37 13MWT37 13MWT39 13MWT39 13MWT39
SAMPLING ROUND 03 02 03 02 03 02 03 02 02 03
SAMPLE NUMBER 13GWT3302-F 13GWT3401 13GWT3402 13GWT3601 13GWT3602 13GWT3701 13GWT3702 13GWT3901 13GWT3901-F 13GWT3902
SAMPLE CODE NORMAL NORMAL NORMAL ORIG NORMAL NORMAL ORIG NORMAL NORMAL NORMAL
SAMPLE DATE 7/26/2004 12/4/2003 7/29/2004 12/8/2003 7/29/2004 11/6/2003 7/30/2004 11/7/2003 11/7/2003 7/29/2004
Volatile Organics  (ug/L)
TRICHLOROETHENE
Energetics  (ug/L)
1,3,5-TRINITROBENZENE 0.25  U 0.24  U 0.269  U 0.27  U 0.04  U 0.24  U 0.04  U 0.27  U
1,3-DINITROBENZENE 0.25  U 0.24  U 0.269  U 0.27  U 0.04  U 0.24  U 0.04  U 0.27  U
2,4,6-TRINITROTOLUENE 0.25  U 0.24  U 0.269  U 0.27  U 0.04  UJ 0.24  U 0.04  UJ 0.27  U
2,4-DIAMINO-6-NITROTOLUENE 0.25  U 0.269  U 0.26  U 0.26  U
2,4-DINITROTOLUENE 0.25  U 0.24  U 0.269  U 0.27  U 0.04  UJ 0.24  U 0.04  UJ 0.27  U
2,6-DIAMINO-4-NITROTOLUENE 0.25  U 0.269  U 0.26  U 0.26  U
2,6-DINITROTOLUENE 0.25  U 0.24  U 0.269  U 0.27  U 0.04  UJ 0.24  U 0.04  UJ 0.27  U
2-AMINO-4,6-DINITROTOLUENE 0.25  U 0.24  U 0.269  U 0.27  U 0.04  U 0.24  U 0.42  J 0.28  J
2-NITROTOLUENE 0.25  U 0.24  U 0.269  U 0.27  U 0.04  UJ 0.24  U 0.04  UJ 0.27  U
3-NITROTOLUENE 0.25  U 0.24  U 0.269  U 0.27  U 0.04  UJ 0.24  U 0.04  UJ 0.27  U
4-AMINO-2,6-DINITROTOLUENE 0.29  J 0.26  J 0.269  U 0.27  U 0.04  U 0.5 0.56  J 0.5  J
4-NITROTOLUENE 0.25  U 0.24  U 0.269  U 0.27  U 0.04  UJ 0.24  U 0.04  UJ 0.27  U
DNX 1 0.269  U 1.5  J 43  J
HMX 29 28 0.269  U 0.27  U 25 140 48  J 74
MNX 4.5 0.269  U 5.2 7.7
RDX 460 400 0.27  J 6.1 650 2100 180 190
TNX 0.25  U 0.269  UJ 0.73 2.4
Total Metals  (ug/L)
ALUMINUM 277  J 147  U 140  U 2010  J
ARSENIC 0.13  U 0.22  U 0.27  U 1.1  U
BARIUM 17.7  J 30.5  J 38.8  J 104  J
BERYLLIUM 0.23  U 0.09  U 0.05  U 0.12  U
CADMIUM 0.04  U 0.54  U 0.13  U 0.23  U
CALCIUM 14700  J 48800  J 21600  J 52200  J
CHROMIUM 0.55  U 0.89  U 0.72  U 4.2  J
COBALT 10.3  J 3.7  J 14.8  U 5.5  J
COPPER 1.7  J 0.88  U 0.83  U 2.1  J
IRON 316  J 83.6  U 1760  J 1450  J
LEAD 0.77  U 0.42  U 0.94  U 1.1  U
LITHIUM
MAGNESIUM 12300  J 45800  J 14500  J 14300  J
MANGANESE 645  J 437  J 834  J 1290  J
MERCURY 0.007  U 0.007  U 0.02  U 0.02  U
NICKEL 42.5  J 56.4  J 12.9  J 25.6  J
POTASSIUM 2980  J 2330  J 1810  J 5110  J
SELENIUM 0.26  U 0.28  U 0.1  U 0.11  U
SODIUM 34500  J 49700  J 29600  J 15800  J
STRONTIUM
TITANIUM 2.8  J 4.2  J 8  J 55.3  J
VANADIUM 0.3  U 0.23  U 0.4  U 4.1  J
ZINC 28.8  J 31.2  J 16.8  J 14.3  J
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WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
LOCATION 13MWT33 13MWT34 13MWT34 13MWT36 13MWT36 13MWT37 13MWT37 13MWT39 13MWT39 13MWT39
SAMPLING ROUND 03 02 03 02 03 02 03 02 02 03
SAMPLE NUMBER 13GWT3302-F 13GWT3401 13GWT3402 13GWT3601 13GWT3602 13GWT3701 13GWT3702 13GWT3901 13GWT3901-F 13GWT3902
SAMPLE CODE NORMAL NORMAL NORMAL ORIG NORMAL NORMAL ORIG NORMAL NORMAL NORMAL
SAMPLE DATE 7/26/2004 12/4/2003 7/29/2004 12/8/2003 7/29/2004 11/6/2003 7/30/2004 11/7/2003 11/7/2003 7/29/2004
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 66.5  U 53.1  U
ARSENIC, FILTERED 0.33  U 0.31  U
BARIUM, FILTERED 32.5  J 93.6  J
BERYLLIUM, FILTERED 0.39  U 0.03  U
CALCIUM, FILTERED 3290  J 48000  J
CHROMIUM, FILTERED 1.4  U 0.17  U
COBALT, FILTERED 6.7  J 5.2  J
COPPER, FILTERED 4  U 1.3  U
IRON, FILTERED 201  J 447  J
LEAD, FILTERED 0.56  U 0.06  U
LITHIUM, FILTERED
MAGNESIUM, FILTERED 3300  J 13700  J
MANGANESE, FILTERED 287  J 1190  J
NICKEL, FILTERED 21.7  J 23.8  J
POTASSIUM, FILTERED 562  J 4540  J
SELENIUM, FILTERED 0.21  U 0.16  U
SODIUM, FILTERED 12200  J 15500  J
STRONTIUM, FILTERED
TITANIUM, FILTERED 1.2  U
VANADIUM, FILTERED 0.3  U 0.07  U
ZINC, FILTERED 19  J 11.3  J
Field Parameters
ALKALINITY 10  U 10  U
CARBON DIOXIDE 32 40
DISSOLVED OXYGEN 1 13.42 5.5 16.14 2.9 6.07
DISSOLVED OXYGEN - METER 2.35 4.91 4.82 5.35
HYDROGEN SULFIDE (H2S) 0 0
IRON(+2) 0.18 0.03
MANGANESE(+2) 0.8 0.3
NITRITE-N 0.005 0.003
OXIDATION REDUCTION POTENTIAL  (MV) 276 149.6 252.1 350.1 -144.9 133.5 135.1 321
PH  (S.U.) 4.97 5.06 5.68 5.51 5.75 6.26 6.4 5.85
SPECIFIC CONDUCTANCE  (MS/CM) 0.312 0.347 0.721 0.68 0.307 0.174 0.391 0.352
SULFIDE 0 0.01
TEMPERATURE  (°C ) 10.94 18.58 12.24 15.66 13.32 17.35 13.29 16.31
TURBIDITY  (NTU) 6.07 21 6.06 9.9 3.2 5 17.9 2.2
Miscellaneous Parameters  (mg/L)
AMMONIA-N 0.04 0.01  U 0.005  U 0.36
NITRITE/NITRATE-N 0.3  J 0.08 0.28 0.77
TOTAL ORGANIC CARBON



TABLE 3-42

SUMMARY OF CHEMICALS DETECTED IN
UPPER AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
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WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
LOCATION 13MWT40 13MWT40 13MWT42 13MWT42 13MWT42 13MWT43 13MWT43 13MWT47 13MWT47
SAMPLING ROUND 02 03 02 02 03 02 03 02 03
SAMPLE NUMBER 13GWT4001 13GWT4002 13GWT4201 13GWT4201-F 13GWT4202 13GWT4301 13GWT4302 13GWT4701 13GWT4702
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 11/5/2003 7/30/2004 11/6/2003 11/6/2003 7/31/2004 12/4/2003 8/1/2004 12/9/2003 8/1/2004
Volatile Organics  (ug/L)
TRICHLOROETHENE
Energetics  (ug/L)
1,3,5-TRINITROBENZENE 0.04  U 0.25  U 0.04  U 0.28  UJ 0.24  U 0.27  U 0.26  U 0.24  U
1,3-DINITROBENZENE 0.04  U 0.25  U 0.04  U 0.28  UJ 0.24  U 0.27  U 0.26  U 0.24  U
2,4,6-TRINITROTOLUENE 0.04  UJ 0.25  U 0.04  UJ 0.28  UJ 0.24  U 0.27  U 0.26  U 0.24  U
2,4-DIAMINO-6-NITROTOLUENE 0.26  U 0.26  U 0.24  U 0.26  U
2,4-DINITROTOLUENE 0.04  UJ 0.25  U 0.04  UJ 0.28  UJ 0.24  U 0.27  U 0.26  U 0.24  U
2,6-DIAMINO-4-NITROTOLUENE 0.26  U 0.26  U 0.24  U 0.26  U
2,6-DINITROTOLUENE 0.04  UJ 0.25  U 0.04  UJ 0.28  UJ 0.24  U 0.27  U 0.26  U 0.24  U
2-AMINO-4,6-DINITROTOLUENE 0.04  U 0.25  U 0.04  U 0.28  UJ 0.24  U 0.27  U 0.26  U 0.24  U
2-NITROTOLUENE 0.04  UJ 0.25  U 0.04  UJ 0.28  UJ 0.24  U 0.27  U 0.26  U 0.24  U
3-NITROTOLUENE 0.04  UJ 0.25  U 0.04  UJ 0.28  UJ 0.24  U 0.27  U 0.26  U 0.24  U
4-AMINO-2,6-DINITROTOLUENE 0.52  J 1.1 0.04  U 0.28  UJ 0.24  U 0.27  U 0.26  U 0.24  U
4-NITROTOLUENE 0.04  UJ 0.25  U 0.04  UJ 0.28  UJ 0.24  U 0.27  U 0.26  U 0.24  U
DNX 0.9  J 0.26  U 0.24  U 0.26  U
HMX 14 22 64 330  J 0.97  J 1.2 0.26  U 0.24  U
MNX 3.3 0.32  J 0.24  U 0.26  U
RDX 140 230 41 140  J 0.72  J 0.27  U 0.26  U 0.24  U
TNX 0.26  U 0.26  U 0.24  U 0.26  U
Total Metals  (ug/L)
ALUMINUM 221  J 24300  J 2500  J 16500  J 17400  J
ARSENIC 0.35  U 5.8  J 1.9  J 3.2  J 4.1  J
BARIUM 49.2  J 130  J 28.9  J 14.1  J 14.9  J
BERYLLIUM 0.09  U 0.98  U 3  J 12.8  J 12.4  J
CADMIUM 0.42  U 0.19  U 1.1  U 1.5  U 1.4  U
CALCIUM 14900  J 11800  J 21400  J 41500  J 41200  J
CHROMIUM 0.58  U 39.6  J 0.72  U 1  U 1.6  U
COBALT 31.4  J 17.8  J 65  J 194  J 249  J
COPPER 1.3  J 10  J 4.3  J 29.9  J 35.2  J
IRON 272  J 20000  J 4600  J 24300  J 41600  J
LEAD 0.78  U 8.7  J 1.1  U 13.3  J 14.8  J
LITHIUM
MAGNESIUM 11800  J 6730  J 9940  J 37500  J 40500  J
MANGANESE 855  J 2330  J 825  J 3960  J 3750  J
MERCURY 0.02  U 0.02  U 0.007  U 0.29 0.03  U
NICKEL 26.4  J 28.4  J 129  J 400  J 463  J
POTASSIUM 1840  J 8410  J 2890  J 2570  J 2860  J
SELENIUM 0.39  U 0.28  U 0.18  U 0.11  U 0.11  U
SODIUM 33000  J 7420  J 16400  J 63900  J 69900  J
STRONTIUM
TITANIUM 6.1  J 237  J 0.71  U 1  U
VANADIUM 0.42  U 34.4  J 0.41  U 0.12  U 0.16  U
ZINC 14.4  J 32.8  J 250 1070  J 1220  J
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SUMMARY OF CHEMICALS DETECTED IN
UPPER AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE
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WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
LOCATION 13MWT40 13MWT40 13MWT42 13MWT42 13MWT42 13MWT43 13MWT43 13MWT47 13MWT47
SAMPLING ROUND 02 03 02 02 03 02 03 02 03
SAMPLE NUMBER 13GWT4001 13GWT4002 13GWT4201 13GWT4201-F 13GWT4202 13GWT4301 13GWT4302 13GWT4701 13GWT4702
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 11/5/2003 7/30/2004 11/6/2003 11/6/2003 7/31/2004 12/4/2003 8/1/2004 12/9/2003 8/1/2004
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 73.6  U
ARSENIC, FILTERED 1.6  J
BARIUM, FILTERED 30.4  J
BERYLLIUM, FILTERED 0.1  U
CALCIUM, FILTERED 12000  J
CHROMIUM, FILTERED 0.36  U
COBALT, FILTERED 13.2  J
COPPER, FILTERED 0.69  U
IRON, FILTERED 112  U
LEAD, FILTERED 0.17  U
LITHIUM, FILTERED
MAGNESIUM, FILTERED 4200  J
MANGANESE, FILTERED 2000  J
NICKEL, FILTERED 12.8  J
POTASSIUM, FILTERED 2520  J
SELENIUM, FILTERED 0.76  U
SODIUM, FILTERED 7100  J
STRONTIUM, FILTERED
TITANIUM, FILTERED 2  U
VANADIUM, FILTERED 0.23  U
ZINC, FILTERED 3.3  J
Field Parameters
ALKALINITY
CARBON DIOXIDE
DISSOLVED OXYGEN 0.39 2.12 3.43 0.51
DISSOLVED OXYGEN - METER 6.28 1.46 4.37 1.5
HYDROGEN SULFIDE (H2S)
IRON(+2)
MANGANESE(+2)
NITRITE-N
OXIDATION REDUCTION POTENTIAL  (MV) 100.3 538 105 132.1 298.5 364.8 409.9 181.2
PH  (S.U.) 5.53 5.04 6.39 5.66 4.47 4.19 3.46 3.4
SPECIFIC CONDUCTANCE  (MS/CM) 0.273 0.329 0.19 0.101 0.303 0.263 1634 1.056
SULFIDE
TEMPERATURE  (°C ) 13.28 15.02 14.03 16.71 12.83 14.5 12.42 18.41
TURBIDITY  (NTU) 6.2 1.28 1000  > 1000  > 1.9 8.9 5.4 7
Miscellaneous Parameters  (mg/L)
AMMONIA-N 0.11  J 0.16  J 0.11 0.44
NITRITE/NITRATE-N 0.28 0.025  U 0.05  U 0.05  U
TOTAL ORGANIC CARBON

Field duplicate samples are excluded from  these summaries because they are considered to be field QC samples.
J - estimated value MV - millivolts ms/cm - milliSiemen per centimeter NTU - nephelometric turbidity unit
U - less than laboratory method detection limit S.U. - standard unit °C - degrees Celsius
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SUMMARY OF CHEMICALS DETECTED IN
LOWER AQUIFER GROUNDWATER SAMPLES ROUNDS 2 AND 3

SWMU 13 - MINE FILL B
NSWC CRANE
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WATER BEARING ZONE LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER
LOCATION 13MWT28 13MWT28 13MWT28 13MWT35 13MWT35 13MWT35 13MWT38 13MWT38 13MWT38 13MWT41
SAMPLING ROUND 02 02 03 02 02 03 02 02 03 02
SAMPLE NUMBER 13GWT2801 13GWT2801-F 13GWT2802 13GWT3501 13GWT3501-F 13GWT3502 13GWT3801 13GWT3801-F 13GWT3802 13GWT4101
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 12/7/2003 12/7/2003 7/31/2004 12/10/2003 12/10/2003 8/1/2004 11/10/2003 11/10/2003 7/31/2004 11/23/2003
Energetics  (ug/L)
2-NITROTOLUENE 0.258  U 0.25  U 0.236  U 0.25  U 0.253  UJ 0.24  U 0.269  UJ
3-NITROTOLUENE 0.258  U 0.25  U 0.236  U 0.25  U 0.253  UJ 0.24  U 0.269  UJ
Total Metals  (ug/L)
ALUMINUM 6270  J 20900  J 4720  J 29800  J
ANTIMONY 2.9  J 6.7  J 3.8  J 5.6  J
ARSENIC 15.2  J 15  J 24.5  J 20.6  J
BARIUM 65.3  J 94.7  J 32.2  J 114  J
CALCIUM 10600  J 18000  J 5790  J 18500  J
CHROMIUM 11.7  J 35  J 12.5  J 38.7  J
COBALT 2  J 5.6  J 1.6  U 11.2  J
COPPER 1.4  U 6.1  J 1.6  J 10.9  J
IRON 2460  J 10300  J 5410  J 23700  J
LEAD 2.5  U 7.2  J 5.8  J 12  J
MAGNESIUM 2950  J 6520  J 1040  J 6520  J
MANGANESE 66.7  J 118  J 67.4  J 300  U
NICKEL 7.1  J 22  J 5.7  J 34  J
POTASSIUM 3670  J 10100  J 5180  J 7170  J
SELENIUM 4.1  J 1.7  U 2.2  U 5.1  J
SODIUM 124000  J 166000  J 71400  J 86700  J
TITANIUM 99  J 104  J 26.6  J 101  J
VANADIUM 12.5  J 31.6  J 25.6  J 33.9  J
ZINC 6.7  J 30.6  J 11.6  J 77.6  J
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 102  U 130  U 285  J
ANTIMONY, FILTERED 3  J 7.3  J 4  J
ARSENIC FILTERED 13 6 J 13 1 J 21 3 JARSENIC, FILTERED 13.6  J 13.1  J 21.3  J
BARIUM, FILTERED 36.9  J 24  J 9.6  J
CALCIUM, FILTERED 8960  J 17000  J 3980  J
CHROMIUM, FILTERED 0.81  U 2.3  J 0.8  U
COBALT, FILTERED 0.55  U 3  J 1.5  U
MAGNESIUM, FILTERED 1800  J 3130  J 140  U
MANGANESE, FILTERED 3.7  U 9  J 4.2  U
NICKEL, FILTERED 3.1  J 0.75  U 0.48  U
POTASSIUM, FILTERED 1880  J 5390  J 4260  J
SELENIUM, FILTERED 3.9  J 2.4  U 2  U
SODIUM, FILTERED 122000  J 161000  J 65200  J
VANADIUM, FILTERED 2  J 2.8  J 7  J
ZINC, FILTERED 3.5  J 4  J 1.7  U
Field Parameters
ALKALINITY 150 200 108
DISSOLVED OXYGEN 0.5 0.26 5.5 0.98 3.5 1.7
DISSOLVED OXYGEN - METER 0.57 5.28 4.7 3.72
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SUMMARY OF CHEMICALS DETECTED IN
LOWER AQUIFER GROUNDWATER SAMPLES ROUNDS 2 AND 3
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NSWC CRANE
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WATER BEARING ZONE LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER
LOCATION 13MWT28 13MWT28 13MWT28 13MWT35 13MWT35 13MWT35 13MWT38 13MWT38 13MWT38 13MWT41
SAMPLING ROUND 02 02 03 02 02 03 02 02 03 02
SAMPLE NUMBER 13GWT2801 13GWT2801-F 13GWT2802 13GWT3501 13GWT3501-F 13GWT3502 13GWT3801 13GWT3801-F 13GWT3802 13GWT4101
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 12/7/2003 12/7/2003 7/31/2004 12/10/2003 12/10/2003 8/1/2004 11/10/2003 11/10/2003 7/31/2004 11/23/2003
HYDROGEN SULFIDE (H2S) 0 0 0
IRON(+2) 0.01 0.02 0
MANGANESE(+2) 0 0 0.1
NITRITE-N 0.007 0 0
OXIDATION REDUCTION POTENTIAL  (MV) -34.1 73.5 105.2 10.3 72.9 170
PH  (S.U.) 9.15 8.08 9.08 7.58 11.39 8.44 8.36
SPECIFIC CONDUCTANCE  (MS/CM) 0.495 1.217 0.781 0.718 0.332 0.665 0.394
SULFIDE 0 0.01 0
TEMPERATURE  (°C ) 13.59 17.98 13.6 15.91 13.18 21.72 14.01
TURBIDITY  (NTU) 260 65 1000  > 1000  > 999  > 18 1000  >
Miscellaneous Parameters  (mg/L)
AMMONIA-N 0.46  J 0.56 0.44 0.18  J
NITRITE/NITRATE-N 0.66  J 0.05  U 0.11 0.025  U
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SUMMARY OF CHEMICALS DETECTED IN
LOWER AQUIFER GROUNDWATER SAMPLES ROUNDS 2 AND 3
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CRANE, INDIANA
PAGE 3 OF 4

WATER BEARING ZONE LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER
LOCATION 13MWT41 13MWT41 13MWT44 13MWT44 13MWT45 13MWT45 13MWT45 13MWT46 13MWT46
SAMPLING ROUND 02 03 02 03 02 02 03 02 03
SAMPLE NUMBER 13GWT4101-F 13GWT4102 13GWT4401 13GWT4402 13GWT4501 13GWT4501-F 13GWT4502 13GWT4601 13GWT4602
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 11/24/2003 8/1/2004 12/4/2003 8/1/2004 12/8/2003 12/10/2003 7/29/2004 12/9/2003 7/30/2004
Energetics  (ug/L)
2-NITROTOLUENE 0.45  J 0.255  U 0.24  U 0.258  U 0.24  U 0.278  U 0.26  U
3-NITROTOLUENE 0.24  U 0.255  U 0.24  U 0.34  J 0.24  U 0.278  U 0.26  U
Total Metals  (ug/L)
ALUMINUM 135  J 4300  J 472  J
ANTIMONY 0.65  U 0.81  U 0.05  U
ARSENIC 1.4  U 2.1  J 0.5  U
BARIUM 29.6  J 64.3  J 23.1  J
CALCIUM 20200  J 14000  J 67700  J
CHROMIUM 0.43  U 5.6  J 0.67  U
COBALT 0.36  U 0.91  U 2.9  J
COPPER 0.25  U 4.8  J 0.42  U
IRON 168  J 1630  J 2350  J
LEAD 1  U 1.5  U 0.37  U
MAGNESIUM 6020  J 3510  J 34100  J
MANGANESE 58.1  J 120  J 495  J
NICKEL 1.4  U 3.1  J 6  J
POTASSIUM 3630  J 3440  J 3260  J
SELENIUM 0.46  U 1.2  U 0.13  U
SODIUM 145000  J 87500  J 120000  J
TITANIUM 1.6  U 58.6  J 5.4  J
VANADIUM 0.33  U 6.7  J 0.58  U
ZINC 0.5  J 8.5  J 6.1  J
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 95.6  U 103  U
ANTIMONY, FILTERED 5.6  J 1  U
ARSENIC FILTERED 9 4 J 1 4 UARSENIC, FILTERED 9.4  J 1.4  U
BARIUM, FILTERED 16.7  J 43.8  J
CALCIUM, FILTERED 17300  J 13500  J
CHROMIUM, FILTERED 0.34  U 0.61  U
COBALT, FILTERED 3.9  J 3.1  J
MAGNESIUM, FILTERED 2810  J 3160  J
MANGANESE, FILTERED 30.9  U 104  J
NICKEL, FILTERED 2.6  J 1.4  U
POTASSIUM, FILTERED 2960  J 2360  J
SELENIUM, FILTERED 4.2  J 1.6  U
SODIUM, FILTERED 82100  J 91500  J
VANADIUM, FILTERED 0.68  U 0.68  U
ZINC, FILTERED 17  J 2.8  J
Field Parameters
ALKALINITY
DISSOLVED OXYGEN 0.53 0.56 7.97 0.05
DISSOLVED OXYGEN - METER 0.79 0.55 0.99
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SUMMARY OF CHEMICALS DETECTED IN
LOWER AQUIFER GROUNDWATER SAMPLES ROUNDS 2 AND 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
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WATER BEARING ZONE LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER
LOCATION 13MWT41 13MWT41 13MWT44 13MWT44 13MWT45 13MWT45 13MWT45 13MWT46 13MWT46
SAMPLING ROUND 02 03 02 03 02 02 03 02 03
SAMPLE NUMBER 13GWT4101-F 13GWT4102 13GWT4401 13GWT4402 13GWT4501 13GWT4501-F 13GWT4502 13GWT4601 13GWT4602
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 11/24/2003 8/1/2004 12/4/2003 8/1/2004 12/8/2003 12/10/2003 7/29/2004 12/9/2003 7/30/2004
HYDROGEN SULFIDE (H2S)
IRON(+2)
MANGANESE(+2)
NITRITE-N
OXIDATION REDUCTION POTENTIAL  (MV) 149 -70 76.3 55.5 116.5 -32.5 131
PH  (S.U.) 6.85 7.77 7.74 8.19 6.78 6.6 6.25
SPECIFIC CONDUCTANCE  (MS/CM) 1.001 0.595 0.853 0.357 0.703 1.021 0.786
SULFIDE
TEMPERATURE  (°C ) 14.73 11.37 23.1 13.36 25.29 12.45 14.1
TURBIDITY  (NTU) 110 4.6 110 75 19 8.72 2.81
Miscellaneous Parameters  (mg/L)
AMMONIA-N 0.42 0.26 0.12
NITRITE/NITRATE-N 0.51  J 0.05  U 0.05  U

Groundwater samples from the lower aquifer were only collected in sampling Rounds 2 and 3.
J - estimated value
U - less than laboratory method detection limit
MV - millivolts
S.U. - standard unit
ms/cm - milliSiemen per centimeter
°C - degrees Celsius
NTU - nephelometric turbidity unit
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SUMMARY OF CHEMICALS DETECTED IN
VALLEY AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA

WATER BEARING ZONE VALLEY VALLEY VALLEY VALLEY VALLEY
LOCATION 13MWT48 13MWT49 13MWT50 13MWT51 13MWT51
SAMPLING ROUND 03 03 03 03 03
SAMPLE NUMBER 13GWT4801 13GWT4901 13GWT5001 13GWT5101 13GWT5101-F
SAMPLE CODE ORIG NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 8/14/2004 8/14/2004 8/14/2004 8/1/2004 8/1/2004
Energetics  (ug/L)
2-AMINO-4,6-DINITROTOLUENE 0.275  U 0.27  U 0.27  U 0.39  J
4-AMINO-2,6-DINITROTOLUENE 0.275  U 0.62 0.27  U 0.27  U
HMX 0.86 27 0.27  U 120
RDX 0.54  J 32 0.27  U 250
Total Metals  (ug/L)
ALUMINUM 8.35  U 39.4  U 93.9  J 1990  J
ARSENIC 0.21  U 0.43  U 1.2  J 2  J
BARIUM 100  J 119  J 148  J 67  J
CALCIUM 148000  J 69400  J 62400  J 22700  J
CHROMIUM 0.81  U 0.84  U 0.98  U 4.6  J
COBALT 0.97  U 1.1  J 2.2  J 29  J
COPPER 0.46  U 0.62  U 1.4  J 3.4  U
IRON 26.9  U 158  J 92.9  J 5620  J
LEAD 0.069  U 0.08  U 0.14  U 2.8  J
MAGNESIUM 13300  J 11800  J 45700  J 9000  J
MANGANESE 156 357 146 3370  J
NICKEL 3.2  J 2.2  J 9.7  J 22.4  J
POTASSIUM 4220  J 11900  J 5210  J 20100  J
SELENIUM 0.094  U 0.094  U 6  J 0.18  U
SODIUM 32200  J 9640  J 146000  J 7740  J
VANADIUM 1.14  U 1.14  U 1.14  U 4.9  J
Dissolved Metals  (ug/L)
BARIUM, FILTERED 51.6  J
CALCIUM, FILTERED 24700  J
COBALT, FILTERED 30.4  J
MAGNESIUM FILTERED 8400 JMAGNESIUM, FILTERED 8400  J
MANGANESE, FILTERED 3890  J
NICKEL, FILTERED 18.8  J
POTASSIUM, FILTERED 20800  J
SODIUM, FILTERED 7410  J
Field Parameters
DISSOLVED OXYGEN 0.15 0.3 2.42 8.32
OXIDATION REDUCTION POTENTIAL  (MV) 113.7 104.4 244.1 299
PH  (S.U.) 6.93 6.37 7.18 5.94
SPECIFIC CONDUCTANCE  (MS/CM) 0.719 0.45 0.881 0.278
TEMPERATURE  (°C ) 19.88 20.31 16.11 20.57
TURBIDITY  (NTU) 1.95 1.54 8.34 33

Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
Groundwater samples from the valley aquifer were only collected in sampling Round 3.
J - estimated value
U - less than laboratory method detection limit ms/cm - milliSiemen per centimeter
MV - millivolts °C - degrees Celsius
S.U. - standard unit NTU - nephelometric turbidity unit
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DESCRIPTIVE STATISTICS FOR
VEGETATION SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects
Sample of 

Maximum Detect
Energetics  (mg/kg)
2,6-DIAMINO-4-NITROTOLUENE 1/15 1.4 J 1.4 J 0.5 0.327 1.40 13VG001010001
2,6-DINITROTOLUENE 7/16 0.93 J 7.9 J 0.5 1.36 2.78 13VG011020001
2-AMINO-4,6-DINITROTOLUENE 1/16 3.4 J 3.4 J 0.5 0.447 3.40 13VG007020001
4,4'-TN-AZOXY 1/16 1.68 J 1.68 J 1 0.574 1.68 13VG003010001
DNX 2/15 3.1 J 3.8 J 0.5 0.677 3.45 13VG005030001
HMX 6/16 0.57 J 2.6 J 0.5 0.518 0.965 13VG012010001
MNX 12/16 0.54 J 2.3 J 0.5 1.16 1.46 13VG005030001
NITROBENZENE 1/16 1.1 J 1.1 J 0.5 0.303 1.10 13VG011020001
RDX 7/16 1.6 J 8.6 J 0.5 1.97 4.19 13VG016030001
TNX 1/16 0.58 J 0.58 J 0.5 0.271 0.580 13VG001010001

Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
Vegetation samples were only collected in Round 3.
1 - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
J - estimated value
mg/kg - milligrams per kilogram

Minimum 
Concentration

Maximum 
Concentration
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SUMMARY OF CHEMICALS DETECTED IN
VEGETATION SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
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SAMPLING ROUND 03 03 03 03 03 03 03 03 03
LOCATION 13VG01 13VG01 13VG02 13VG02 13VG03 13VG03 13VG04 13VG04 13VG04
SAMPLE NUMBER 13VG001010001 13VG002020001 13VG003010001 13VG004020001 13VG008030001 13VG009010001 13VG005030001 13VG006010001 13VG007020001
SACODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL
SAMPLE DATE 9/21/2004 9/21/2004 9/21/2004 9/21/2004 9/21/2004 9/21/2004 9/21/2004 9/21/2004 9/21/2004
Energetics  (mg/kg)
2,6-DIAMINO-4-NITROTOLUENE 1.4  J 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UR 0.5  UJ
2,6-DINITROTOLUENE 0.93  J 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 3  J
2-AMINO-4,6-DINITROTOLUENE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 3.4  J
4,4'-TN-AZOXY 1  UJ 1  UJ 1.68  J 1  UJ 1  UJ 1  UJ 1  UJ 1  UJ 1  UJ
DNX 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 3.8  J 0.5  UR 0.5  UJ
HMX 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.57  J 0.5  U 0.5  UJ 0.5  U
MNX 1.5  J 0.5  UJ 1.3  J 1.8  J 1.3  J 0.54  J 2.3  J 0.86  J 0.5  UJ
NITROBENZENE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
RDX 0.5  U 0.5  U 1.9  J 0.5  U 0.5  U 1.6  J 0.5  U 0.5  U 4.5  J
TNX 0.58  J 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ



TABLE 3-46

SUMMARY OF CHEMICALS DETECTED IN
VEGETATION SAMPLES ROUNDS 1 THROUGH 3

SWMU 13 - MINE FILL B
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 2

SAMPLING ROUND 03 03 03 03 03 03 03
LOCATION 13VG05 13VG05 13VG06 13VG06 13VG07 13VG08 13VG09
SAMPLE NUMBER 13VG010030001 13VG011020001 13VG012010001 13VG013020001 13VG014030001 13VG015040001 13VG016030001
SACODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 9/21/2004 9/21/2004 9/21/2004 9/21/2004 9/21/2004 9/21/2004 9/21/2004
Energetics  (mg/kg)
2,6-DIAMINO-4-NITROTOLUENE 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ
2,6-DINITROTOLUENE 2  J 7.9  J 1.8  J 2.1  J 0.5  U 0.5  U 1.7  J
2-AMINO-4,6-DINITROTOLUENE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
4,4'-TN-AZOXY 1  UJ 1  UJ 1  UJ 1  UJ 1  UJ 1  UJ 1  UJ
DNX 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 3.1  J
HMX 0.75  J 0.64  J 2.6  J 0.5  U 0.5  U 0.57  J 0.66  J
MNX 1.3  J 1.4  J 1.2  J 2  J 2  J 0.5  UJ 0.5  UJ
NITROBENZENE 0.5  U 1.1  J 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
RDX 4.8  J 0.5  U 1.9  J 0.5  U 6  J 0.5  U 8.6  J
TNX 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ

Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
Vegetation samples were only collected in sampling Round 3.
J - estimated value
U - less than laboratory method detection limit
mg/kg - milligrams per kilogram
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4.0  PHYSICAL CHARACTERISTICS OF THE STUDY AREA 

4.1 PHYSIOGRAPHY AND TOPOGRAPHY 

MFB is located in the Crawford Upland area of the NSWC facility.  MFB lies on top of a ridge that was 

flattened to some extent in the 1940s prior to the construction of buildings, roads, and associated parking 

and staging areas.  The areas in between buildings and roads are grass covered.  The active operations 

of MFB lie within an elongated trapezoid with a long axis that runs in a northeast-southwest direction 

(Figure 2-3). The main road (Highway 45) and a rail line also run in a northeast-southwest direction and 

lie along the southwestern side of MFB.  Most buildings are located on the northwestern side of this road, 

within the fenced area.  At the fenceline on the northwestern side of MFB, the ridge top abruptly ends and 

the land surface slopes steeply down to an unnamed tributary of Boggs Creek.  On the southeastern side 

of the main road, the other side of the ridge drops steeply in elevation to the southeast.  Both sides of the 

ridge beyond the fenceline and the main road are heavily forested, except along numerous rights-of-way 

that contain power lines, pipelines, and other utilities. 

 

Elevations at MFB range from a low of approximately 550 feet above mean sea level (amsl) along the 

unnamed tributary of Boggs Creek up to approximately 720 feet amsl along the main roadway on the 

northeastern side of MFB.  Thus, there is a total relief in the area of approximately 170 feet.   

 

4.2 METEOROLOGY 

NSWC Crane is located in a warm, temperate climatic zone.  In general, the summers are warm and 

humid, and winters are mild with occasional short cold periods.  The temperature ranges from an average 

maximum July temperature of 89 degrees Fahrenheit (°F) to an average minimum January temperature of 

26oF.  Precipitation is fairly evenly distributed throughout the calendar year; the maximum precipitation 

occurs during the spring and early summer.  The average annual precipitation at the facility is 44 inches 

and consists of 42 inches of rain and 15 inches of snow.  The average humidity ranges from 40 to 

90 percent in summer and 60 to 90 percent in winter.  Long-term climatological records for the area 

indicate that the monthly prevailing wind direction is from the southwest from April through December and 

from the northwest during January through March [National Oceanic and Atmospheric Administration 

(NOAA), 1988].  The annual prevailing wind direction for the region is from the southwest, and the annual 

average wind speed for the area is about 9.6 miles per hour.  Figure 4-1 is a wind rose summarizing the 

mean wind direction and wind speed distribution at the Indianapolis International Airport over a 5-year 

period (1985 to 1989).  

 

020501/P 4-1 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date:  April 2007 

Section:  4 
Page 2 of 12 

 
4.3 SURFACE WATER HYDROLOGY 

The topography at MFB consists of a ridge that runs along Highway 45 in a northeast-southwest 

orientation with gradual slopes to the northwest across MFB.  The sides of the ridge consist of steeper 

slopes to the northwest and southeast that lead down to the adjacent stream valleys.  Several man-made 

ditch systems located throughout MFB convey surface water run-off away from the buildings toward the 

sides of the ridge.  The main road and the rail line are located on the crest of the ridge, which forms a 

surface water drainage divide. 

 

Downspouts, floor drains, and floor sumps in building located around SWMU 13 drain into numerous 

outdoor sumps, drainage ditches, and storm sewers.  Many of these conveyances drain into drainage 

ditches in the top of the ridge.  Surface drainage at MFB is routed through storm sewers and ditches 

located throughout the relatively flat portion of the ridge top.  The ditches lead to larger drainageways and 

gullies that flow down both sides of the ridge in northwest and southeast directions.  Drainage from the 

northwestern side of the rail line flows to the northwest, down the side of the ridge, and into the unnamed 

tributary of Boggs Creek.  One of these drainage channels is on the far northern side of MFB and 

includes surface water sampling stations 13SW/SD01, 13SW/SD22, and 13SW/SD29 and staff gauges 

13SG01 near the top of the ridge and 13SG13 located just before the gully enters the unnamed tributary 

(Figure 2-3).  A second gully drains a large area on the west-central side of MFB and includes surface 

water sampling stations 13SW/SD12, 13SW/SD13, and 13SW/SD14, and staff gauge 13SG14 (located 

just before the gully enters the unnamed tributary).  A third gully drains the west-central side of MFB and 

includes surface water sampling stations 13SW/SD11 and 13SW/SD15.  A fourth gully drains a small 

area on the western side of MFB and includes surface water sampling stations 13SW/SD10 and 

13SW/SD16 and staff gauge 13SG16 (located just before the gully enters the unnamed tributary).  A fifth 

gully is located west of MFB, but does not drain any area within MFB.  This gully was sampled (surface 

water sampling station 13SW/SD28) and flow was monitored (staff gauge 13SG17) because of its close 

proximity to MFB.  Because the rail line essentially lies along the crest of the ridge, a large majority of the 

surface drainage from MFB flows northwest toward the northwest fenceline and down the side of the 

ridge via the gullies described above into the unnamed tributary of Boggs Creek. 

 

Drainage gullies leading away from the southeastern side of the rail line flow southeast, down the side of 

the ridge, and eventually coalesce to form two unnamed tributaries of Turkey Creek, which lies 

approximately 5,000 feet (1 mile) southeast of MFB.  The gully leading away from the northeastern corner 

of MFB includes surface water sampling stations 13SW/SD02, 13SW/SD21, and 13SW/SD26.  The main 

gully system (including several coalescing gullies) on the eastern side of MFB includes surface water 

sampling stations 13SW/SD03 through 13SW/SD07, 13SW/SD20, 13SW/SD24, 13SW/SD25, and 
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13SW/SD32, and staff gauges 13SG03 through 13SG06.  A third gulley on the southeastern side of MFB 

includes surface water sampling stations 13SW/SD08 and 13SW/SD19.  The two gullies on the 

southeastern side of MFB combine about 2,000 feet to the southeast and were monitored at surface 

water sampling station 13SW/SD25 (Figure 2-3). 

 

A small area in the southwestern corner of MFB drains southwest and eventually flows directly into Boggs 

Creek about 4,000 feet southwest of MFB.  This drainageway includes surface water sampling stations 

13SW/SD09, 13SW/SD17, and 13SW/SD18, and staff gauge 13SG07.   

 

Three rounds of surface water sampling and flow measurements occurred during the RFI.  Based on 

visual observations and measurements, estimates of surface water flow were made at each surface water 

sampling station and at each staff gauge on one or more occasions during those three rounds (Table 

4-1).  Flow rates in the gullies and drainageways were relatively low during Round 1, very low to non-

existent during Round 2, and much greater during Round 3.   

 

During the three sampling events, surface water sampling stations and staff gauges located on the 

southeastern side of the ridge were either dry or the flow rates were small  [less than 10 gallons per 

minute (gpm)].  On the west side of MFB along the fenceline, surface water flow was either 0 gpm or 

moderate (10 to 50 gpm) in the drainageways.  In all three rounds of monitoring, there were moderate 

flows at staff gauges 13SG08, 13SG09, and 13SG10.  Estimated flow rates of 10 to 20 gpm were also 

recorded for sampling stations 13SW/SD11 and 13SW/SD22 in October 2003 and October 2004, 

respectively.  Thus, more surface water seemed to be draining from the northwestern side of MFB 

compared to the southeastern side.  At the base of the ridge on the northwestern side of the SWMU, flow 

rates in the gullies were generally between 10 and 100 gpm during or immediately after a storm event.  

For example, flow at 13SW/SD14 was estimated to be 50 to 100 gpm in late November 2004 (Table 4-1).  

The streambed of the unnamed tributary located northwest of MFB was often dry.  There were about 15 

to 25 gpm of flow visible in the streambed in late October 2003.  The flow rates observed in the stream 

channel in late October and mid-November 2004 were much greater – about 160 to 700 gpm (Table 4-1).  

Because of the steep terrain and generally impermeable nature of the shallow bedrock, the flow rates in 

gullies and the receiving stream tend to be very flashy (i.e., flow rates can quickly rise and decline during 

and immediately following storm events). 

 

4.4 GEOLOGY 

Bedrock underlying NSWC Crane consists of sedimentary rocks from the Lower Pennsylvanian-age 

Mansfield Formation of the Raccoon Creek Group and the underlying Upper Mississippian-age 
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Stephensport and West Baden Groups (Figure 4-2).  The Pennsylvanian-age sandstones, siltstone, 

shales, coal beds, and thin limestone units of the Mansfield Formation can reach thicknesses of 250 to 

300 feet at NSWC Crane in the central and western portions of the facility.  Because the pre-

Pennsylvanian bedrock is dipping to the west-southwest toward the center of the Illinois structural basin, 

the Mississippian-age rocks are closer to the surface and crop out along the stream valleys and lower 

slopes on the eastern side of NSWC Crane (Figure 4-3).  On the eastern side of NSWC Crane (e.g., near 

the Dye Burial Ground, Ammunition Burning Ground, and Rockeye), Pennsylvanian bedrock is confined 

to the uppermost portions of hills and ridges.  

 

Below the Pennsylvanian rock lies Mississippian-age limestone and sandstone formations of the 

Stephensport Group (Figure 4-2), including the Glen Dean, Golconda, and Beech Creek Limestones and 

the Big Clifty Sandstone.  

 

The elevation of the erosional unconformity separating the Pennsylvanian and Mississippian rocks is 

estimated to be between 500 to 550 feet amsl near SWMU 13 (Barnhill, 1993), or approximately 168 to 

218 feet below the top of the ridge.  This places the base of the Pennsylvanian rock below the elevation 

of the tributary stream on the northwestern side of SWMU 13.  Monitoring well 13MWT50, located along 

the base of the ridge on the northwestern side of MFB (Figure 2-2), has penetrated to the lowest elevation 

at MFB (bottom elevation = 532.77 feet amsl, Table 2-2).  This boring encountered gray shale and gray 

shaley siltstone in the lower part of the borehole, which is assumed to be Pennsylvanian in age.  

Boreholes have not penetrated any limestone (e.g., Glen Dean, Golconda, or Beech Creek limestones) or 

sandstone units that might be Mississippian in age, so it is inferred that the Mississippian unconformity 

and Mississippian age rock formations lie below 532 feet amsl at MFB.  Therefore, all of the bedrock that 

lies above stream level consists of Pennsylvanian rock and is at least 186 feet thick from the top of the 

ridge.  Because the geological and hydrogeological investigations at MFB have been confined to the 

Pennsylvanian bedrock and surficial deposits, Mississippian-age rock formations will not be discussed 

further in this report. 

 

The geology and hydrogeology of SWMU 13 were investigated during three rounds of drilling, well 

installation, and well testing.  A total of 51 monitoring wells were installed during the three rounds of RFI 

field activities at MFB.  The date of installation, the total depth, the ground surface elevation, the screen 

elevations, and other physical characteristics of each of the 51 monitoring wells are listed in Table 2-2.  

The boring logs and well construction logs for these wells are included in Appendix B.  The locations of 

the 51 monitoring wells are shown on Figure 2-2. 
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Figure 4-4 illustrates the locations of four hydrogeological cross sections, including select borings, 

through SWMU 13.  Figures 4-5, 4-6, 4-7, and 4-8 show hydrogeologic cross sections A-A’, B-B', C-C', 

and D-D’, respectively. 

 

Pennsylvanian bedrock was encountered beneath natural unconsolidated materials and fill and consisted 

of discontinuous layers of siltstones, sandstones, shales, and coal seams.  Most fractures found in the 

bedrock were horizontal bedding plane fractures.  The top of the ridge is capped with sandstone and 

siltstone that is weathered and stained brown because of iron oxidation.  These rock units extend from 

the ridge top down to about 630 to 635 feet amsl (see Figures 4-5 through 4-7).  When grouped together, 

the ridge-capping sandstone and siltstone units form what is termed the Upper Pennsylvanian water-

bearing zone (Puz); this zone is discussed in greater detail in the following subsection.  Of the 51 

monitoring wells that have been installed at this site, 40 wells are screened in this upper bedrock zone 

(Table 2-2). 

 

Beneath the upper sandstone and siltstone units lies a mudstone (siltstone/shale) unit that extends 

beneath the entire MFB area.  The shale is interlayered with discontinuous siltstone and sandstone 

lenses.  The sandstone lenses are most prevalent in the northeastern portion of SWMU 13.  The top of 

the siltstone/shale unit was encountered at approximately 630 to 645 feet amsl (see Figures 4-5 through 

4-7) and the bottom of the siltstone/shale unit lies at about 605 to 615 feet amsl.  The total thickness of 

the siltstone/shale unit is about 30 feet.  This siltstone/shale unit is considered to be an aquitard and 

greatly restricts the downward movement of groundwater. 

 

A sandstone layer was the next lithologic unit encountered beneath the interlayered shale and siltstone 

unit.  The top of this sandstone unit was encountered at approximately 605 to 615 feet amsl.  Seven 

monitoring wells located within the MFB were drilled down to this interface and penetrated as much as 

10 feet into the underlying sandstone.  None of these seven monitoring wells penetrated completely 

through the sandstone (see Figures 4-5 through 4-7).  As a result, the total thickness of the sandstone is 

not known.   

 

Four monitoring wells were installed in the valley of the unnamed tributary on the northwestern side of 

SWMU 13.  One of these four wells (13MWT50) penetrated into bedrock and encountered shale and 

shaley siltstone.  It is assumed that the Mississippian-Pennsylvanian unconformity lies a short vertical 

distance (10 to 30 feet) below the bottom of 13MWT50.  The other three wells in the valley were drilled 

down to the bedrock surface and were screened in the unconsolidated overburden (soil and alluvium). 
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4.5 SOILS 

A veneer of natural soil and fill materials blankets the top and the sideslopes of the MFB ridge.  Fill was 

encountered in various borings and extended to a maximum depth of 6 feet bgs in soil boring 13MWT20.  

In some cases, the fill extended to the bedrock surface.  Fill material was found in several borings 

installed near the railroad spurs on the western side of the SWMU (e.g., 13MWT12 and 13MWT17), in 

borings located near buildings (e.g., 13MWT02), and in areas of past excavation (e.g., 13MWT19 and 

13MWT20).  The fill material included cinders, gravel, sand, and sandstone fragments. 

 

Natural unconsolidated materials, residual soils of the Raccoon Creek Group, underlie the fill and exist at 

the ground surface wherever fill is not present.  The residual soils on the ridge top and sideslopes consist 

predominantly of fine materials, including varying amounts of clay, silt, and sand.  The maximum 

thickness of residual soil (17.5 feet) was found in soil boring 13MWT28 (Figure 4-7).  Elsewhere on the 

ridge top, the overburden was generally 10 feet thick or less.   

 

In the valley bottom on the western side of SWMU 13, four monitoring wells encountered 8 to 15 feet of 

unconsolidated overburden materials, assumed to be a mixture of residual soil, colluvium, and stream 

alluvium.  In the boring logs (Appendix B), these materials were described as a mixture of clayey sand, 

clayey sandy silt, gravel, and rock fragments.  

 

Recently, NSWC Crane has made a decision to demolish process buildings at SWMUs 12 and 13.  

During a review of actions necessary to demolish these buildings, it was determined that a concrete 

drainage system conveyed explosive-contaminated waters out of the buildings processing explosive 

materials to exterior sumps.  No information was available regarding the integrity of the drainage system 

or the sumps.  Previously, it had been assumed that all explosive contamination in soils was due to the 

wash down of explosives that had accumulated on roofs during explosive loading operations and the 

direct discharge of wastewaters containing explosives into ditches.  An interim removal action was 

conducted at both SWMUs in which explosive-contaminated soils were removed for bioremediation.  With 

the exception of small isolated areas where soil removal would have compromised the integrity of building 

supports, all explosive-contaminated soils were removed, bioremediated, and replaced in the soil 

trenches during the interim removal action. 

 

If the drainage system or sumps have leaked explosive-contaminated waters, the surrounding soils may 

also be contaminated with explosives.  The purpose of investigations conducted in February 2006 was to 

determine whether soils at SWMU 13 have been contaminated as the result of releases of explosive-
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contaminated waste waters from the drainage system and sumps. The results of this investigation are 

described in Section 5.0. 

 

The sump, soil, and drainage swale sediment sampling locations, which are listed in Section 3, were 

selected for sampling during site walks conducted by the Navy and TtNUS on September 20 and 21, 

2005 and on January 10, 2006.  The site walks took place at both SWMUs (12 and 13).  Process 

knowledge and facility drawings were used during the site walks to determine which 

sumps/drains/structures had the highest potential and frequency of handling explosive-contaminated 

waters and those with lesser potential.  All features identified on facility drawings were found.  No 

additional sumps were identified in facility drawings or found during the site walk (e.g., MFA B-3037, 

B-3110, B-2715, B-0155, etc.).  All locations which may have handled explosive contaminated wastes at 

high frequencies, were selected for sampling.  These included the process water sumps, boot/shoe 

change houses, etc.  Locations were also selected for sampling where releases of explosives may have 

occurred during transportation of explosives while being processed. 

 

4.6 HYDROGEOLOGY 

While drilling through the overburden on top of the ridge, saturated soil conditions were often observed.  

The shallow groundwater presumably represents rainfall recharge that has infiltrated the surface soil of 

the ridge top, percolated down to the upper bedrock surface, and is perched on the bedrock surface.  This 

perched groundwater lens is sporadic in occurrence.  Perched groundwater was detected at the base of 

at least 12 DPT soil borings drilled on the ridge top.  These 12 soil borings were 3.33 to 11.78 feet deep 

(to bedrock surface) and contained 0.60 to 7.67 feet of saturated soil at the bottom.  The borings with the 

greatest thickness of saturated soil (e.g., 13TW001, 002, 004, 006, 008, 010, and 011) are all located on 

the southeast side of the ridge top (Figure 2-5), where ground surface elevations are generally the 

greatest.  The highest elevations of groundwater perched in the overburden soils occurred in temporary 

wells 13TW001, 13TW002, and 13TW011, which are all located around Building 166 in the northeast 

corner of SWMU13.  Presumably, the thickness of saturated soil diminishes toward the edges of the ridge 

top where surface elevations decrease and the residual soil layer thins.  It is assumed that the majority of 

the groundwater perched in the overburden soils seeps downward into the underlying bedrock.  Some of 

the perched groundwater may also be migrating laterally toward the edges of the ridge top.  In general, 

the ridge top sandstone aquifer is recharged by downward infiltration through the residual soil, and 

recharge occurs more readily where the soil is thin or disturbed and supplanted with fill material. 

 

Depth to groundwater and groundwater elevations were measured in bedrock monitoring wells on four 

different occasions, and data are listed in Table 2-2.  Two sets of water level measurements were 
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collected 5 days apart, during the first round.  During three rounds of water level measurements, the static 

depth to groundwater in the Puz ranged from 0.98 foot bgs at 13MWT07 to 18.92 feet bgs at 13MWT42.  

In January 2004 (Round 2), the lowest groundwater elevation measured in the Puz was 640.19 feet amsl 

in well 13MWT39, and the highest elevation was 711.12 feet amsl measured in well 13MWT03.  The 

average groundwater elevation was 682.24 feet amsl.  The potentiometric surface for the Puz, measured 

on January 20, 2004, is presented in Figure 4-9.  The highest groundwater elevations form a ridge that 

coincides with the main road and the railroad tracks that run along the southeastern edge of the SWMU 

boundary.  Shallow groundwater on the northwestern side of this ridge flows to the northwest and west.  

Shallow groundwater on the southeastern side of the ridge flows southeast.  A line representing the 

approximate crop line of the upper sandstone unit (i.e., the Puz) is shown on Figure 4-9 and indicates the 

area within which the Puz is found.  The Puz is absent at elevations below this line (i.e., less than 

630 feet amsl).  All shallow groundwater in the Puz is presumably flowing toward the crop line and 

discharging to the gullies that are incised on the northwestern and southeastern sides of the ridge.  The 

hydraulic gradients in the Puz steepen as the sideslopes of the ridge are approached.  The local 

mounding of shallow groundwater at well 13MWT34 may be a result of recent excavation of the residual 

soils at the well location as part of a soil remediation project. 

 

Figure 4-10 shows groundwater elevations measured on November 14, 2004 and the potentiometric 

surface interpreted for the Puz.  In general, groundwater elevations measured on November 14, 2004 

were 0 to 3 feet lower in elevation than the measurements made during the previous round, but the flow 

gradients and flow directions are nearly the same. 

 

Surface water located in drainage gullies is not hydraulically connected to the uppermost bedrock 

groundwater; therefore, water elevations from staff gauges 13SG01, 13SG02, 13SG06 and 13SG07 were 

not considered during preparation of the potentiometric surface maps for the Upper Pennsylvanian water-

bearing zone.  The surface water at these locations is believed to be perched on top of the clayey 

residual soils overlying the bedrock surface. 

 

Groundwater elevations measured on January 20, 2004 in the seven monitoring wells completed in the 

Lower Pennsylvanian water-bearing zone (Plz) ranged from 595.51 feet amsl in monitoring well 

13MWT46 to 625.92 feet amsl in monitoring well 13MWT28 (see Table 2-2 and Figure 4-11).  The 

average elevation was 610.64 feet amsl.  As shown in Figure 4-11, the groundwater flow direction in the 

Plz is to the west toward the unnamed tributary of Boggs Creek.  Water levels were measured in 11 Plz 

wells on November 14, 2004 (Round 3).  Round 3 water levels were nearly the same as Round 2 levels in 

five of the wells.  Groundwater levels rose in the two other wells: water levels rose 1.25 feet in 13MWT28 

and 2.92 feet in 13MWT45.  The new wells installed in the valley during Round 3 investigations helped 

020501/P 4-8 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date:  April 2007 

Section:  4 
Page 9 of 12 

 
define groundwater flow gradients and flow directions in the Lower Pennsylvanian strata.  During Round 

3, flow under MFB was toward the west-northwest (Figure 4-12).  The gradient was very low between 

13MWT41 and 13MWT46 and then steepened to the northwest toward the unnamed creek.  Based on 

the groundwater elevation in 13MWT48, groundwater is flowing southeastward, from the next ridge to the 

northwest, toward the unnamed tributary creek (Figures 4-8 and 4-12).  In other words, groundwater is 

flowing from both ridges toward and discharging into the creek from opposite directions.   

 

Throughout the ridge where MFB is located, groundwater is moving primarily in a lateral direction, but 

there is some vertical percolation of water from the Puz downward to the Plz.  Figure 4-13 shows 

groundwater elevations measured in Round 3 versus the bottom elevation of each monitoring well.  This 

graph indicates that the wells screened at lower elevations consistently had lower groundwater 

elevations.  The groundwater elevation in wells screened in the Puz were always higher than the 

groundwater elevations in wells screened in the Plz.  There are seven pairs of wells located on the ridge 

that have one shallow well screened in the Puz and one deep well screened in the Plz.  Groundwater 

elevations measured in these seven well pairs during Round 3 are shown in Figure 4-14.  This figure 

shows that groundwater elevations in the Plz are about 50 to 70 feet lower than groundwater elevations in 

the Puz.  Thus, there is a strong downward hydraulic gradient throughout the ridge.  Because the water in 

the Puz is perched so far above groundwater in the Plz, it is evident that the shale that lies between the 

Puz and the Plz is a very effective aquitard. 

 

During the RFI, slug tests were performed on 15 monitoring wells screened in the Puz, five monitoring 

wells screened in the Plz, and two monitoring wells screened in the valley colluvium and alluvium.  In 

most cases, a rising head and falling head test were performed on each well.  In a few of the wells, only a 

rising head test was performed.  The raw data, data analysis procedures, graphs of the data, and 

analytical results for each test are presented in Appendix E.  A summary of the results of slug tests 

performed on select monitoring wells are presented in Table 4-2.  The hydraulic conductivities for the 

shallow Puz monitoring wells ranged from 0.00345 to 13.95 feet per day (1.2E-06 to 4.9E-03 centimeters 

per second [cm/s]).  The geometric mean hydraulic conductivity (K) for the shallow bedrock was 

approximately 0.212 foot per day (7.5E-05 cm/s).  The large variation in hydraulic conductivities 

determined for the Puz was not surprising because the sandstone and siltstone unit ranges from partially 

weathered to highly weathered, and from massive (with little fracturing) to highly fractured. 

 

Horizontal hydraulic gradients for the Puz across the site were calculated graphically from groundwater 

elevations presented in Figure 4-9.  A representative hydraulic gradient for the northwestern side of MFB 

was estimated to be 0.094.  For the southeastern side of the site, the average horizontal hydraulic 

gradient was estimated to be 0.0478.  Assuming a fracture-related porosity of about 0.005 for the 
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bedrock, average groundwater velocities were calculated to be approximately 3.99 feet per day and 

2.0 feet per day for the western and eastern sides of the ridge top, respectively.  Calculations of hydraulic 

gradients and average linear groundwater velocities can be found in Appendix E.  

 

The hydraulic conductivities for the Plz monitoring wells (Table 4-2) ranged from 0.000137 to 9.40 feet 

per day (4.8E-08 to 2.7E-03 cm/s).  Only one well (13MWT46) of the five tested exhibited a hydraulic 

conductivity value greater than 0.01 foot/day.  The geometric mean K value for deep Pennsylvanian 

bedrock was approximately 0.00896 foot per day (3.2E-06 cm/s).  The average horizontal hydraulic 

gradient across the site for the Plz groundwater, calculated graphically from groundwater elevations 

presented in Figure 4-11, was estimated to be 0.0387.  Assuming a fracture-related porosity of about 

0.005 for the bedrock, the average groundwater velocity in the Plz was calculated to be approximately 

0.069 foot per day.  Calculations of hydraulic gradients and average linear groundwater velocities can be 

found in Appendix E. 

 

4.7 DEMOGRAPHY AND LAND USE 

The economic base of communities surrounding NSWC Crane is in transition from agriculture, mining, 

and quarrying to manufacturing and service industries.  The patterns of settlement, population statistics, 

and median income are similar throughout the region.  Because most of the region is covered by 

vegetation, the area is classified as rural. 

 

There is no state or local planning within the vicinity of NSWC Crane.  The only zoning and land use 

regulations are in the municipalities in the region.  None of the municipalities are close enough to impact 

NSWC Crane.  None of the areas adjacent to NSWC Crane are zoned, and zoning is not anticipated in 

the near future.  No known land use or community actions are being considered or proposed at this time. 

 

4.8 ECOLOGY 

NSWC Crane is a heavily forested facility situated within the Western Mesophytic Forest Region, Hill 

Section, and Beech-Maple Forest Region (Braun, 1950).  Lindsey et al. (1970) further subdivided the area 

of the installation into the south-central Oak and Mixed Woods Division, including the Beech-Maple and 

the Beech-Oak-Maple-Hickory sub-elements.  Deam (1940) classified the portion of Martin County in 

which the facility is located as consisting of the Chestnut Oak Upland based on the dominant floral 

components at that time.  More recently, Kuchler (1964) mapped this portion of Indiana and classified it 

as belonging to two distinct vegetation classes, the Oak-Hickory and the Beech-Maple forest components 
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of the Broadleaf Forest Classification.  This latter classification most closely resembles the current floristic 

components observed at the facility.   

 

NSWC Crane contains old agricultural fields in various stages of biological succession.  Openings on dry 

upland sites contain almost pure stands of grasses with some clumps of woody plants such as 

persimmon, sassafras, and sumac.  Areas that tend to be wetter have river birch, willow, sycamore, and 

cottonwood.  Hillside communities include hickory, white and black oak, red maple, sugar maple, tulip 

poplar, ash, and beech [Naval Energy and Environmental Support Activity (NEESA), 1983].  Cleared 

areas at the facility have various stages of grassland, old field, and scrub/shrub vegetational forms 

present.  Dominant tree species include black oak, white oak, pignut hickory, and yellow poplar.  These 

stands are relatively young, with the average tree diameter ranging from 6 to 12 inches.  No scrubs or 

shrubs are present in these areas, and leaf litter, limbs, and fallen saplings cover the understory.  

 

The wildlife habitats and vegetation types present at NSWC Crane (including many stages of forest 

succession, streams, ponds, Greenwood Lake, and grassy open spaces) support a diverse terrestrial and 

aquatic fauna.  The abundance of wildlife is mainly due to the mixture of landforms and vegetation types 

that occur over the installation.  In addition, the lack of agricultural pressures has enhanced wildlife 

abundance and served to provide an installation-wide "wildlife enclosure" condition.  There is an adequate 

amount of forage materials, concealment opportunities, and shelter locations to support a highly diverse 

wildlife community at the site. 

 

Terrestrial habitats (i.e., wooded and grassy areas) near the sites may provide shelter and food sources 

for various species of mammals such as white-tailed deer, coyote, red fox, rabbits, raccoons, and mice 

and for birds such as ducks, geese, wild turkey, bobwhite quail, red-tailed hawks, and American robins. 

 

The white-tailed deer is the most conspicuous large, wild mammal at the installation.  Other mammals 

include opossum, raccoon, rabbits, mice, bats, chipmunks, squirrels, beaver, groundhogs, gray fox, 

coyotes, and long-tailed weasel.  Fox, coyotes, and hawks are carnivores whose presence indicates a 

healthy ecosystem with smaller mammals present to provide a food source (NEESA, 1983). 

 

The birds at NSWC Crane are diverse.  Previous studies identified over 100 species present at the facility 

during breeding seasons (Hengeveld, 1987).  Because the facility is largely forested, the species found 

consist predominantly of those that frequent wooded habitat types.  Species of waterfowl also use the 

facility, especially in the vicinity of Greenwood Lake (Figure 1-2).  A large number of bird species frequent 

the non-forested grassland, old field, and scrub/shrub vegetation present over portions of NSWC Crane.  

The bird population includes a number of threatened, endangered, or species of special concern that use 
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NSWC Crane as their home range.  These species include the bald eagle, osprey, sharp-shinned hawk, 

red-shouldered hawk, broad-winged hawk, black and white warbler, hooded warbler, and worm-eating 

warbler [Brown & Root Environmental, 1997]. 

 

Previous studies conducted at NSWC Crane (Nelson et al., 1987) identified 21 amphibian species and 22 

reptilian species including skinks, lizards, snakes, and turtles. 

 

A total of 46 distinct fish species were collected from the installation during a 1987 inventory of fish fauna 

at NSWC Crane.  Other than Greenwood Lake, the 1987 study observed that the greatest number of 

individual fish species were recorded from the largest stream, Boggs Creek, and that the smallest number 

of species were recorded from Turkey Creek.  Boggs Creek contained 29 species, including eight species 

of fish characteristic of large river-type systems.  This included long-nose gar, paddlefish, bowfin, gizzard 

shad, ribbon shiner, big mouth buffalo, channel catfish, and flathead catfish.  By contrast, the Turkey 

Creek survey yielded 16 species of fish, none of which were unusual to the area. 

 



TABLE 4-1

ESTIMATED FLOW RATES AT SURFACE WATER SAMPLING LOCATIONS AND STAFF GAUGES
SWMU 13 - MINE FILL B

NSWC CRANE
CRANE, INDIANA

Estimated Flow Rate (gpm)

Monitoring Location Round 1 Round 2 Round 3

3/29-30/2003 5/8-11/2003 10/22-11/18/2003 1/19/2004 10/6-7/2004 10/26-27/2004 11/14/2004

Surface Water Sampling Station
13SW/SD01 <1 0, pooled
13SW/SD02 1-5
13SW/SD03 1-5
13SW/SD04 1-5 0, pooled
13SW/SD05 1-5
13SW/SD06 1-2
13SW/SD07 <1 0, pooled
13SW/SD08 1.5 0, pooled
13SW/SD09 <1 0, pooled
13SW/SD10 10-20 0, pooled
13SW/SD11 <0.5 15
13SW/SD12 10-20 0, pooled
13SW/SD13 20-50 <1
13SW/SD14 0, pooled 0, dry 50-100
13SW/SD15 0, pooled 0, dry <10
13SW/SD16 0, pooled 0, dry 5-10
13SW/SD17 0, dry
13SW/SD18 0, pooled
13SW/SD19 0, pooled
13SW/SD20 0, pooled
13SW/SD21 0, dry
13SW/SD22 0, pooled 0, dry 15-20
13SW/SD23 0, dry
13SW/SD24 0, pooled
13SW/SD25 20
13SW/SD26 0, pooled
13SW/SD27 10-15
13SW/SD28 0, pooled 0, dry 0, pooled
13SW/SD29 0, dry
13SW/SD30 15-20 0, dry 200-300
13SW/SD31 20-25 0, pooled
13SW/SD32 3
13SW/SD33 0, dry 400-50013SW/SD33 0, dry 400-500
13SW/SD34 0, pooled
13SW/SD35 0, pooled

Staff Gauge
13SG01 <1 0, pooled <1
13SG02 1-5 5-10 5
13SG03 1-5 0, pooled <5
13SG04 1-5 1-5 1.5
13SG05 <1 <1 <1
13SG06 <1 0, pooled <1
13SG07 <1 0, pooled 0, pooled
13SG08 5-25 1-3 5-20
13SG09 5-25 10-15 12
13SG10 20-50 10-15 5
13SG11 5-10 1.5
13SG12 162
13SG13 20-30
13SG14 15
13SG15 600-700
13SG16 dry
13SG17 dry
13SG18 220-260

Blank spaces indicate no flow rates were measured.
gpm = Gallons per minute.



TABLE 4-2

HYDRAULIC CONDUCTIVITIES OF GEOLOGIC MATERIALS BASED ON SLUG TESTS
SWMU 13 MINE FILL B

NSWC CRANE
CRANE, INDIANA

8.

Well No. Screened Material K (rising head, ft/day) K (falling head, ft/day)

Upper Pennsylvanian Water-Bearing Zone (Puz)
13MWT02 Shaly sandstone 0.00302 0.00388

13MWT08
Siltstone with some 

interlayered sandstone 2.16 10.9

13MWT11
Siltstone with some 

interlayered sandstone 0.159 0.389

13MWT14
Shaley siltstone and 

sandstone 1.26 1.67

13MWT15
Siltstone, sandstone, and 

coal 0.128 0.195

13MWT17
Siltstone, sandstone, and 

coal 17.3 10.6

13MWT20
Siltstone, sandstone, and 

silty shale 0.131 0.135
13MWT26 Siltstone and sandstone 0.0132 0.0186

13MWT30
Siltstone, sandstone, and 

coal 0.0607 0.0873
13MWT32 Sandstone 0.231 0.303

13MWT33
Siltstone, sandstone, and 

silty shale 0.0147
13MWT34 Shaly siltstone 0.163 0.199
13MWT37 Sandstone 1.03 1.37
13MWT42 Sandstone 0.0794
13MWT47 Sandstone 0.275, 0.423 0.375

Lower Pennsylvanian Water-Bearing Zone (Plz)

13MWT3513MWT35 SandstoneSandstone 8.95E-0495E 04

13MWT38 Fine to medium sandstone 6.78E-03
13MWT45 Shale and siltstone 1.37E-04

13MWT46 Sandstone 9.40 6.12
13MWT50 Shaly siltstone 0.004

Valley Colluvium and Alluvium

13MWT49
Clayey sand with some rock 

fragments 137

13MWT51
Clayey sand with some rock 

fragments 3.73 4.93
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FIGURE 4-13. GROUNDWATER ELEVATIONS IN MONITORING WELLS VERSUS WELL 

SCREEN DEPTH AT SWMU 13 
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FIGURE 4-14. COMPARISON OF GROUNDWATER ELEVATIONS IN WELL PAIRS AT SWMU 13 
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5.0  NATURE AND EXTENT OF CONTAMINATION 

This section describes the locations, spatial patterns, chemical forms, and concentrations of organic and 

inorganic chemical contaminants at SWMU 13.  Where feasible to do so, an attempt is made to identify 

which chemicals appear to be site-related contaminants and which do not.  No evidence could be found 

of metal flakes or metal salts in soils, surface waters, or sediment, nor could evidence be found for the 

presence of pure phase organic liquids or solids in any environmental medium.  Therefore, all references 

to chemical contamination in the text below are to contaminants that are dissolved in surface water, 

groundwater, or vegetation or that are adsorbed to soils or sediment particulates.   Vegetation samples 

were rinsed thoroughly prior to analysis so vegetation data are understood to reflect only chemicals that 

have been taken up by the plants and not to dust or other surficial contamination. 

 

5.1 BACKGROUND 

Organic chemical contamination is defined for this RFI as chemicals whose concentrations exceed 

human health or ecological screening values and therefore are considered to potentially result in 

unacceptable human health or ecological risks.  A similar definition applies to metals, however, 

consideration is also given to the natural occurrence of metals in environmental media.  Concentrations of 

metals that are within normal background levels are not considered to represent contamination.  

Nevertheless, if site-related metals exceed chemical of potential concern (COPC) screening levels, they 

are discussed in this section. 

 

A limited range of analyses was conducted for soil samples in association with the composting operation 

(see Section 1.0).  A broader range of analyses was conducted during the three subsequent RFI rounds 

(Refer to Section 2.0, Table 2-3).  Subsequent to those rounds, samples were collected and analyzed for 

explosives during the External Sump/Drainage investigation in February 20006 then more samples were 

collected and analyzed for PCBs during the June/August 2006 PCB delineation near the Therminol 

boilers.  Analytical data and data quality were presented in Section 3.0.  The data show that multiple 

chemicals of environmental interest appear in multiple areas of SMWU 13 at concentrations greater than 

screening values.  Comparisons to screening values are tabulated in Sections 7.0 and 8.0.  These 

comparisons were used to focus the list of chemicals used to depict the nature and extent of 

contamination at SMWU 13.  Details are provided below. 

 

The purpose of this section is to describe the extent of contamination and to attempt to associate or 

disassociate the observed chemical concentrations to SWMU 13 operations.  Sometimes, this could be 
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done; sometimes it could not.  To facilitate succinct descriptions of the extent of contamination, 

representative chemicals are used to depict the extent of contamination.  These chemicals represent all 

chemicals that were detected at concentrations greater than applicable screening values and meet one or 

more of the following criteria: 

 

• Exceeds COPC screening values (described and evaluated further in Sections 7.0 and 8.0). 

 

• Representative (based on chemical and physical properties) of a particular group of chemicals (e.g., 

SVOCs, PCBs, metals). 

 

• Detected multiple times and generally pervasive, thus representing the greatest extent of 

contamination for similar chemicals. 

 

• Detected infrequently but at environmentally significant concentrations. 

 

• May be used to show a connection or no connection among various environmental media. 

 

• May be significant daughter products that demonstrate changes in contaminant concentrations over 

time due to chemical or biochemical degradation. 

 

• Ultimately, was judged to adequately represent contaminants at SWMU 13 in terms of nature and 

extent. 

 

Concentrations of some of the representative chemicals are plotted to depict the spatial extent of 

contamination.  For other representative chemicals whose extent can be easily described, only text is 

provided.  All data can be viewed in Appendix G, Tables G-1 through G-7, so the concentration of any 

chemical that was analyzed but not explicitly discussed in this section is available for review. 

 

No formal (e.g., statistical) comparisons of SMWU 13 RFI metals concentrations to background metals 

concentrations was conducted in this investigation, because no metals data were generated for soils in 

the RFI and the composting metals samples can not be subdivided into soil background groups that are 

comparable to the standard NSWC Crane soil background data sets.  However, NSWC Crane 

background soil data extracted from the Final Basewide Background Soil Investigation Report (TtNUS, 

2001) may be used to gain perspective on the concentrations of chemicals observed in SWMU 13 soils 

and sediments.  This is especially true of surface soils (Soil Group 3) that may have eroded into drainage 
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channels such as the gullies on the hillsides of SWMU 13 that are typically dry and more akin to soil than 

sediments.  Tables 3-1 through 3-4 present summary statistics for metal concentrations in the following 

soil categories that are germane to SWMU 13: 

 

• All Crane soils (a composite of nine different soil groups) 

• Soil Group 3 – Alluvial, Mississippian, and Pennsylvanian surface soil 

• Soil Group 8 – Pennsylvanian Subsurface Clay and Silt 

• Soil Group 9 – Pennsylvanian Subsurface Sand 

 

Concentrations of all organic compounds were assumed to be zero in each of the background soil 

groups.  Therefore the detections of organic compounds at SWMU 13 are considered to be site-related, 

unless the site history and observed concentrations or concentration patterns indicate that the 

contaminants are from non-site related sources.  For example, chemicals such as methylene chloride or 

acetone are often detectable and attributable to laboratory contamination. 

 

Two upgradient samples were collected for surface water and sediments.  The concentrations of metals 

at these two locations, although representative of two different classes of drainage channels, were 

similar.  Comparisons of site data to these upgradient values are discussed in the surface water and 

sediment section, as applicable (Section 5.3).  The presentations below make use of data obtained from 

the Soil Interim Measures Reports (TT, 2002) as well as RFI data to describe the extent of contamination 

detected at SWMU 13. 

 

Section 3.0 is a description of various data quality characteristics of the SWMU 13 data for all media.  

This section shows that sampling and analysis completeness goals for the project were generally met 

(Tables H-1 and H-2).  Where they were not met, it was because representative samples could not be 

obtained.  This typically occurred when refusal was encountered during advancement of soil borings or 

when surface water was not present at or near a proposed sampling location.  In each of these cases a 

data void exists where the samples could not be collected; however, the data voids have generally not 

impaired the ability to understand the nature and extent of contamination.  If they have, this is pointed out 

in the appropriate text below.  Table 2-3 lists the various samples and the analyses that were conducted 

on the samples.  Table 2-4 is a detailed list of the reasons why proposed samples were not collected and 

why extra samples were collected or analyses were performed. 
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5.2 SOIL CONTAMINATION 

5.2.1 Explosives 

Tables 1-4 and 1-5 of Section 1.0 present summaries of composting data for SWMU 13.  Table 1-4 

provides results for all composting windrows at the completion of composting.  Table 1-5 provides data for 

windrows that had to steep longer because concentrations were still too high at the completion of 

composting.  The most recent results provided in these tables represent concentrations of explosives 

immediately prior to replacement in the excavations. The explosives tallied in these tables are RDX, HMX, 

and TNT, although additional explosives were analyzed.  These three representative explosives were the 

explosives used most or in the greatest quantities at SWMU 13, therefore their concentrations represent 

the worst case for explosives contamination at SWMU 13. 

 

Presented in Figures 1-5 through 1-12 are depictions of the soil explosives concentrations (represented 

by RDX concentrations) around SWMU 13 buildings at the completion of the bioremediation effort.  The 

reader is cautioned that the northward orientation is not the same in all figures and does not generally 

point upward from the reader’s perspective. 

 

In Figures 1-5 through 1-8, the concentrations of the excavation side walls and floors are depicted.  Pink 

areas indicate levels of explosives concentrations that exceeded industrial cleanup levels at the 

completion of the bioremediation effort.  Blue areas exhibited explosives concentrations less than 

industrial cleanup levels; green areas represent explosives concentrations that were less than both 

industrial and, more conservative, residential cleanup levels.  White grids represent areas that were not 

excavated because they were not contaminated.  In Figures 1-9 through 1-12, average soil explosives 

concentrations are depicted for soil that was composted to remove explosives contamination and was 

then replaced in the excavations.   The averages represent averages for replaced soil in the individual 

grids.  The color scheme for replaced soil is identical to the previously described pink/blue/green/white 

scheme.   Composting data quality was satisfactory, indicating that the posted results are representations 

of true site conditions. 

 

The figures show that, with few exceptions, the concentrations of explosives in the excavated areas no 

longer exceed industrial cleanup values.  In many cases, the final explosives concentrations are less than 

residential cleanup levels.  The exceptions are described below. 

 

The side wall of Grid 38 (Figure 1-6) is a small sliver of earth that was not excavated.  Total volume of 

earth associated with this exception is conservatively estimated to be less than 25 cubic yards (assuming 
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a 2 yard depth).  The floors of Grids 136, 178, and 217 (Figure 1-7) and 66, 71, 164, and 186 (Figure 1-8) 

were also greater than industrial levels.  The southwestern side wall of Grid 74 and the eastern side wall 

of Grid 141 (Figure 1-8) also exceeded residential cleanup levels.  Except for this last side wall and the 

western corner of Grid 71, each of these exceptional grid cells is surrounded by cells where the 

explosives concentrations in side walls and floors are less than industrial levels.  Many of the adjacent 

grid cells meet residential levels. 

 

Explosives were released to SWMU 13 surface soils by periodically rinsing them from building roof tops to 

surface soil around the buildings.  The composting excavations, which targeted concentrations greater 

than industrial cleanup levels, were generally not very deep, perhaps 2 feet bgs, on average.  This 

indicates that after decades of precipitation infiltration, the contaminants, which began their migration on 

the ground surface, have not moved very rapidly to deep soils at concentrations greater than industrial 

and residential cleanup levels.  Therefore, the depth of residual explosives contamination that exceeds 

residential cleanup levels in the excavation floors is not expected to be more than a couple of feet below 

floor depth.  Based on this expectation, the total volume of pink-colored grids shown in Figures 1-5 

through 1-8 is estimated to be less than 300 cubic yards.  The majority of this contamination is within an 

area north of Buildings 2501, 172, and 173 (Figure 1-8). 

 

Approximately one-fourth (25 percent) of the area covered by excavation side walls and floors was left in 

place with explosives concentrations in excess of residential cleanup levels but less than industrial 

cleanup levels.  Figures 1-9 through 1-12 show that all soil replaced to the excavations had explosives 

concentrations less than industrial cleanup values and most had concentrations less than the more 

conservative residential cleanup values.   The figures, in total, demonstrate that the residual 

contamination that was greater than residential cleanup levels after composting is generally well bounded 

(perimeter Grids are colored green or white) in all directions by concentrations that are less than 

residential cleanup levels.  Where this is not the case, the perimeter Grids almost invariably exhibit 

explosives concentrations less than industrial cleanup values. Therefore, the bounding of explosives 

contamination in soils is virtually complete relative to industrial cleanup values.  Bounding of explosives 

contamination is also quite good relative to residential cleanup levels.  Furthermore, continued 

degradation of explosives after replacement to excavation is expected because the chemical and 

biochemical reactions will not stop upon replacement.  This was demonstrated with resampling described 

earlier in this section. 

 

With few exceptions (locations 13SB48, 13SB54, and 13SB60), soil samples collected during the ES/DI 

revealed that explosives contamination in soils at SMWU 13 is relatively limited in extent.  The samples 

were collected from locations were explosives contamination was most likely to be detected if it were 

020501/P 5-5 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date:  April 2007 

Section: 5 
Page 6 of 34 

 
present. Few locations had detectable levels of explosives, and of these, three out of 25 locations had 

RDX concentrations that exceeded the human health risk SV of 4.4 mg/kg.  RDX was not detected in 

most samples; one RDX result was rejected because of poor quality.  Figure 5-1 shows RDX 

concentrations in soil and sediment collected during the ES/DI.  RDX is the most widely detected 

explosive and therefore is representative of the maximum extent of explosives contamination.  The 

highest residual explosives contamination was observed in ES/DI samples closest to buildings where past 

bioremediation took place.  Therefore, the observed contamination is concluded to be associated with 

operations at Building 166 and Building 171.  With the knowledge that not all of the explosives 

contaminated soil could be excavated and that residual explosives contamination exists outside the 

previous excavations, it is possible that explosives are leaching from soils into groundwater.  Other 

detections of RDX were observed in ES/DI soil samples but the detected concentrations did not exceed 

screening values (see Figure 5-1).  The lateral extent of the residual explosives contamination is not 

bounded to the north or west of the three locations where the contamination exceeded SVs.  

Nevertheless, based on site history, the observation that the soil samples were biased toward locations 

most likely to be contaminated, and that the contamination is limited to surface soil, the extent of the 

contamination is likely to be limited to within a few hundred feet of the buildings.  This residual 

contamination identified during the ES/DI is considered not to be as significant as the explosives 

contamination that could not be excavated for bioremediation because the concentrations are orders of 

magnitude less.. 

 

5.2.2 PCBs and Semivolatile Organic Chemicals 

During the composting operation, some soil that was taken from a borrow area and was contaminated 

with PCBs was placed in the bottom of Grid 149 (located southeast of Building 173).  The Aroclor-1242 

and Aroclor-1260 concentrations in that material were between 1,000 µg/kg and 10,000 µg/kg.  Although 

these concentrations are indicative of contamination, the amount of contamination is relatively low and is 

buried at least 2 feet underground, therefore, this small amount of PCB contamination is considered to be 

insignificant from an exposure point of view.  A detailed evaluation of exposure for various ecological and 

human receptors is presented in Sections 7.0 and 8.0. 

 

Surface and subsurface soil samples were collected during the RFI from near SWMU 13 buildings 

associated with the Therminol boiler area.  The data were primarily designed to evaluate the nature and 

extent of PCB contamination, but also to verify that other contaminants were not significant.  In RFI 

Round 1, dioxins, herbicides, semivolatile organic chemicals, volatile organic chemicals, and pesticide 

analyses were conducted on soil samples.  Four soil samples were also analyzed for cation exchange 
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capacity (CEC), pH, and TOC.  The latter data were designed to provide site-specific data for parameters 

that affect the migration of contaminants.  This latter subject is the topic of Section 6.0. 

 

Table 2-3 shows which samples were analyzed for various chemicals in all RFI rounds.  In RFI Rounds 2 

and 3, the soil analyses were restricted to a shorter list of chemicals than in Round 1, because it was 

apparent after Round 1 that the range of chemical contaminants was much less than the original analysis 

scope.  PCBs were verified to be present in the Therminol boiler areas at unacceptably high 

concentrations and the contamination there had not been bounded in the vertical or lateral directions after 

Round 1.  Except where soil could not be excavated, explosives were known to have been reduced to 

acceptable concentration levels in soils through the composting operation around select buildings.  

Therefore, soils were analyzed only for PCBs in RFI Rounds 2 and 3.  PCB delineation continued into 

August of 2006.  In June/August 2006, field test kits (RaPID Assay supplied by Strategic Diagnostics, 

Inc.) were used to aid the delineation.  These field data were validated by analyzing a percentage of the 

same samples in the laboratory.  As described in Section 3.0, the quantitative correlation between field 

and laboratory PCB data was poor.  Fortunately, however, the data show that field test kit results less 

than the 0,5 mg/kg detection limit (500 µg/kg) correlate well to laboratory concentrations less than 

1 mg/kg (1,000 µg/kg).  When the field test results indicated that Aroclors were not detectable, the 

laboratory results typically showed that the Aroclor concentrations were less than 1 mg/kg (1,000 µg/kg). 

This observation was used to determine whether PCB contamination was adequately delineated relative 

to the 1 mg/kg level. 

 

Tables 3-5 through 3-8 present descriptive statistics and data for chemicals detected in soils at least once 

during the RFI, including the ES/DI.  Appendix Table G-1 is the entire RFI analytical database for SWMU 

13 surface and subsurface soil. Because duplicate samples are viewed as QC samples only and not as 

site characterization samples, they are not included in the tallies, except where they add pertinent 

information.  

 

Figures 5-2A through 5-3 are spatial depictions of representative non-explosives related organic chemical 

detections in surface and subsurface soil.  Dioxins/furans and VOCs are not represented on these figures 

because their detected concentrations did not exceed applicable screening levels or because locations 

where they were detected are a subset of the plotted locations and the detected concentrations were not 

usually significantly elevated or spatially extensive.  If a plotted concentration exceeds an ecological (E) 

or a human health (H) screening value, a flag (e.g., E, H, or EH) is shown on the tags where one or both 

of these screening values were exceeded.  On Figures 5-2A and 5-2B, several locations had 

exceedances of SVs whereas just one location (13SB09/15) on Figure 5-3 had exceedances.  Each tag 
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shows surface and subsurface soil concentrations so the vertical soil profile can be examined easily at 

each location.  The sampling intervals (in feet bgs) are shown in parentheses underneath “Loc. ID”. 

 

From Tables 3-5 through 3-8 and Figures 5-2A, and Figure 5-2B it is evident that the predominant 

contaminant in surface and subsurface soil at SWMU 13 is Aroclor-1248.  This is consistent with 

knowledge that the Therminol boilers heated oil containing PCBs and that some oil was evidently 

released to surface soils.   

 

There are two areas of the SMWU 13 ridge top that are contaminated with Aroclor-1248.  One area is 

around and northeast of Building 171; the other area is southwest of Building 166.  With few exceptions, 

the Aroclor-1248 concentrations (Figure 5-2A and 5-2B) are less than the 1mg/kg level (i.e., 1.0 mg/kg) at 

the perimeter of each sampled area and at the deepest sampled interval.  This 1 mg/kg level is a 

commonly used, conservative cleanup level.  The COPC screening values for Aroclor-1248 are 

0.220 mg/kg (human health surface soil and subsurface soil) and 0.332 mg/kg (ecological risk surface 

soil).  Although some samples were classified as sediments, the drainage channels from which they were 

collected are more similar to surface soils, therefore the results for these samples were evaluated relative 

to surface soil screening values. Many of the laboratory Aroclor-1248 concentrations are less than these 

values at the perimeter of the sampled areas especially in the subsurface soil at the deepest depth.  

Furthermore, where laboratory analyses were not conducted (indicated by “NA” in the “Lab” column of 

each tag), the field test kit result (in the “Field” column of each tag) was less than the nominal; 0,5 mg/kg 

detection limit).  Values less than this test kit detection limit are taken to be equivalent to a laboratory 

result less than 1 mg/kg.  Therefore, the PCBs are well bounded laterally and vertically.  If a less 

conservative but commonly used industrial cleanup level of 25 mg/kg were to be used to delineate the 

extent of contamination, the area encompassing concentrations greater than this concentration would be 

much smaller.  While the available data indicate that overland runoff of contaminated surface soils is well 

bounded, surface soils evidently migrated to nearby drainage channels and followed these channels to 

more downgradient locations.  These grass-covered drainage channels were not sampled for surface soil 

PCBs during the early RFI sampling rounds but were sampled in 2006.,  Field test kit results for the most 

downgradient drainage channel location (13SD62) near Building 171 were less than the nominal 

0.5 mg/kg detection limit.  Because of the poor agreement between actual numerical values of field and 

laboratory results, however, the laboratory analyzed the same downgradient samples.  The laboratory 

results were 0.023 mg/kg (sample 13SD810006) and 0.011 mg/kg (sample 13SD610012), which is in 

good agreement with the field test kits (0.5 mg/kg and 0.02 J mg/kg, respectively).  Downgradient 

drainage channels sediments near Building 166 were not analyzed by the laboratory, however the 

concentration trend from upgradient to down gradient locations is similar for field and laboratory data so 

020501/P 5-8 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date:  April 2007 

Section: 5 
Page 9 of 34 

 
there is a high level of confidence that the non-detect values obtained for these locations would yield a 

concentration less than 1 mg/kg if analyzed in the laboratory.  

 

Based on the field and laboratory PCB data, the PCB contamination at SWMU 13 is well bounded 

laterally and vertically.  All perimeter surface and subsurface soil samples near Building 161 had 

laboratory PCB concentration less than or equal to 0.22 mg/kg.  This value is the most conservative of the 

applicable SVs.  This value is also less than the commonly used cleanup level of 1 mg/kg.  The most 

downgradient samples near Building 166 had field test kit results less than the laboratory equivalent of 

1 mg/kg near Building 166 and the most downgradient samples near Building 171 had actual laboratory 

results less than 0..025 mg/kg.  Near Building 171, all perimeter sampling locations had laboratory PCB 

concentration less than or equal to the conservative 0.22 mg/kg human health SV, or they had a field test 

kit equivalent to less than 1 mg/kg as measured in the laboratory.  The same is true for the Building 166 

area.  The greatest mass of contamination is in the interior of the sampling patterns. The spatial 

contaminant distribution is heterogeneous within regions of high contamination surrounded by regions or 

much lower contamination within the interior of each sampling pattern.  The regions of high PCB 

concentrations were hand drawn on Figures 5-2A and 5-2B using an estimated 1 mg/kg contour all 

concentration within each region are greater than this value and all concentrations outside each region 

are estimated to be less than this value.  The larger regions in the Building 171 area reflect a greater 

magnitude and extent of contamination than for the Building 166 area. 

 

Two pentachlorophenol results and several results of other phenols were rejected (see Table H-3).  Given 

the general nature (low concentrations and infrequent detections) observed for phenolic compounds, the 

lack of phenol data probably does not have severe consequences, however, it must be recognized that 

some of these compounds may have been detectable if the data were not rejected.  Thus, the phenolic 

compound detections represent a general, low level of contamination that may be slightly greater than 

depicted in the figures. 

 

Most of the SVOC detections were PAHs (Figure 5-3).  PAH concentrations are relatively low and fairly 

uniformly distributed across samples. The highest PAH concentrations occur for multiple PAHs at location 

13SB09/15.   Although the extent of SVOC sampling and analysis was limited, Figure 5-3 shows that all 

other locations with detectable PAH concentrations have no screening value exceedances, indicating that 

PAH contamination is rather isolated.  Furthermore, Figure 5-3 shows that PAH contamination is well 

bounded vertically because the concentrations decrease rapidly from surface soils (0-2 feet bgs) to 

deeper soils.  There were also two phenols (3&4-methlyphenol and phenol) and a single phthalate 

[bis(2-ethylhexyl)phthalate] detected.  Bis(2-ethylhexyl)phthalate concentrations spanned the narrow 

range of 90 to 140 µg/kg and are not plotted on Figure 5-3.  The phenolic compounds had relatively high 
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concentrations (560 µg/kg 3&4-methylphenol and 110 µg/kg phenol in sample 13SB090204).  The only 

screening value exceedances occurred at location 13SB09/15 for the phenols although, as stated above, 

the phenol concentrations were generally biased low.  Except for 560 µg/kg of 3&4-methylphenol in the 

subsurface, the contamination at this location is well bonded laterally and vertically by concentrations that 

are less than screening values.  It is possible that additional low concentrations of phenols exist around 

this location but the rejected data prevent a firm conclusion on this point.  Nevertheless, any detectable 

levels of phenolic compounds there would be expected to be near the laboratory threshold values and 

reporting limits. 

 

A few dioxins and furans were also detected at near-screening value levels (see Tables 3-5 and 3-7).  

The worst case for this group of chemicals was 2,3,4,7,8-PECDF.  This chemical was detected in surface 

soil at 21.8 ng/kg at location 13SB14.  In subsurface soil the highest concentrations of this chemical were 

15.4 ng/kg (location 13SB04) and 6.8 ng/kg (location 13SB10).  The surface and subsurface soil 

screening value is 0.56 ng/kg for human health risk; there is no ecological screening value.  No other 

subsurface soil samples exceeded the screening level.  These, and other 2,3,4,7,8-PECDF locations of 

elevated concentration are bounded in all directions by dioxin and furan concentrations less than the 

screening values.  

 

In summary, all soil organic chemical contamination appears to be well bounded with a few minor 

exceptions.  The extent of Aroclor-1248 contamination near Buildings 166 and 171 that exceeds 1 mg/kg 

is shown on figures 5-2A and 5-2B.  Soil contamination has evidently migrated via overland flow into 

drainage channels but the extent of drainage channel contamination is well bounded. Non-PCB 

contamination appears to be reasonably well bounded but rejected data compromise the ability to 

understand whether any detectable low levels of phenols went undetected.  Phenol contamination 

appears to be reasonably well bounded but rejected data compromise the ability to understand whether 

any detectable low levels of phenols went undetected.  All other non-explosives organic chemical 

contamination appears to lie within the areas represented by the PCB contamination. 

 

5.2.3 Volatile Organic Chemicals 

These chemicals exhibited very low concentrations during the composting operation.  There was no 

significant VOC contamination evident and very little discussion of VOCs in soils is presented here for 

that reason.  Several VOC results were rejected because of poor analytical performance, but the 

rejections have no significant effect on the usability of the data.  The rejections were for chemicals that 

are part of the analytical VOC fraction, but not of particular interest for SWMU 13 (see Section 3.0 and 

Table H-3).  Samples 13SS060002 (surface soil) and 13SB060204 (subsurface soil) were analyzed for 
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VOCs but the VOC levels were low (2 µg/kg of trichlorofluoromethane in 13SS060002, and 2 µg/kg of 

trichlorofluoromethane and trans-1,2-dichloroethane in 13SB060204).  These concentrations are 

insignificant and VOCs are not discussed further for soils. 

 

5.2.4 Metals 

Metals were analyzed in soils during the composting operation.  Samples collected before excavation 

were part of the initial characterization samples.  The samples collected after excavation represented the 

excavation side walls and floors.  No metals analyses were conducted on the composted soil that was 

later returned to the excavations.  Several of the metals analyzed in this effort were selected as COPCs 

for risk assessment (see Section 7.0 and 8.0), yet the average metal concentrations are comparable to 

background soil concentrations or slightly elevated relative to background concentrations.  For example, 

average aluminum concentrations for soils in all excavations ranged from 7,557 to 15,834 mg/kg.  These 

averages are weighted averages. Weighting factors were based on estimated relative soil volumes 

represented by the samples (see Section 7.0).  By comparison, the NSWC Crane basewide aluminum 

average for all Crane soils is 11,290 mg/kg.  For Pennsylvanian Soil Group 3 (surface soil), 8 (subsurface 

silt/clay), and 9 (subsurface sand), the average aluminum concentrations range from 5,430 to 

13,019 mg/kg.  This range is shifted slightly higher than the excavation soil range, but only slightly.  

Conversely, the average excavation cadmium concentrations ranged from 0.08 to 0.47 mg/kg, whereas 

the average basewide all-soil cadmium concentration is 0.36 mg/kg and the three Pennsylvanian soil 

group average chromium concentrations ranged from 0.14 to 0.63 mg/kg.  This range is shifted slightly 

lower than the excavation soil concentrations. The basewide values are for all results, including non-

detected concentrations.  The only metals that were analyzed during the composting operation and 

appeared to be significantly elevated above background concentrations were: 

 

• Arsenic (average SWMU 13 excavation soil concentration ranging from 5.02 to 8.36 mg/kg) 

• Barium (average SWMU 13 excavation soil concentration ranging from 66 to 101 mg/kg) 

• Mercury (average SWMU 13 excavation soil concentration ranging from 0.03 to 0.32 mg/kg) 

• Selenium (average SWMU 13 soil concentration ranging from 0.23 to 10.1 mg/kg)  

 

These average concentrations, however, are within a factor of two of the average Crane background 

concentrations, therefore the slightly elevated SWMU 13 soil metal concentrations are not significantly 

elevated.  Table 7-5 shows the weighted averages and Section 7.3.3 explains how the weighted averages 

were computed.  The list below identifies those excavated areas that exhibit the upper end of the range of 

average concentrations for each metal: 
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The areas that have the most elevated metals concentrations are (atomic symbols shown in 

parentheses): 

 

• Building 165 (As, Ba, Se) 

• Building 166 (As, Ba, Hg, Se)  

• Building 168 (As, Ba, Se) 

• Building 2500 (As, Ba, Hg) 

• Building 171 (As, Ba, Se) 

• Building 173 (As, Ba, Se) 

• Building 174 (As) 

 

Lead, chromium, and silver were omitted from the above list.  Lead and chromium are uniformly 

distributed across the site, indicating that they are most likely representative of background 

concentrations even though the measured concentrations are slightly greater than average background 

soil concentrations.  Silver was detected very infrequently (in about 2 percent of soil samples) and does 

not appear to represent contamination. 

 

In summary, the composting operation data indicate that a few metals (arsenic, barium, mercury, 

selenium, and silver) had slightly elevated soil concentrations, but the differences among these average 

soil concentrations and average Crane background soil concentrations are minor.  Soils were not 

analyzed during the RFI for metals. 

 

5.3 DRAINAGE CHANNEL SURFACE WATER, SEEP, DRAINAGE CHANNEL SEDIMENT, 
AND SUMP CONTAMINATION 

Tables G-2 through G-5 of Appendix G are presentations of all surface water data, seep data drainage 

channel sediment data, and sump water data, respectively, that were collected during RFI Rounds 1 

through 3.  The composting operation did not involve collection of samples from these three media.  

Comparisons of the chemical concentrations to screening values and selection of COPCs for risk 

assessment are made in Sections 7.0 and 8.0 

 

Tables 3-9 through 3-31 present summary statistics and results for all chemicals detected at least once in 

the respective medium for surface water, seep, and sediment samples, as well as sump and catch basin 

water and sediment.  Tables 3-9 and 3-17 are for ES/DI sump water samples.  Tables 3-10 through 3-13 

and 3-18 are for gully surface water samples where the sampling locations are on steep slopes and are 

often dry.  Tables 3-14 through 3-16 and 3-19 are for mainstream surface water samples where the 
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chance of finding water and true, water-covered sediments is higher than in the gullies.  Tables 3-20 and 

3-21 are for seeps; Tables 3-22 through 3-31 are for sediment samples.  These tables are divided 

similarly to the surface water tables into tables of descriptive statistics and tables of individual results for 

chemicals detected at least once in sediments of sumps, catch basins or natural drainage channels. 

Tables 3-30 and 3-31 contain data for the additional metals delineation in RFI Round 5.  Figures 5-4 

through 5-7 depict representative organic chemical concentrations; Figures 5-8 through 5-16 depict 

representative metal concentrations in these media.  

 

Surface water and sediment sampling locations represent the contents of sumps, catch basins and the 

overall surface drainage system of SWMU 13.  Seeps, which are included in this system, represent 

groundwater that has emerged as surface water and contributes to the surface drainage thereafter.  

Surface drainage at elevations lower than seeps is therefore a composite of groundwater expressed as 

surface water and surface water runoff.  Four seeps were identified and sampled during Round 2.  

Additional, unidentified, seeps are expected to exist .  Many seeps are active only at certain times of the 

year (e.g., during a wet season).  Therefore the observed surface water and sediment concentrations are 

most likely representative of known and unknown contributions from groundwater.  The seeps that were 

sampled did not yield enough flow to sample the flow directly; instead the water was allowed to 

accumulate just below the seep and was sampled from the ponded water.  Sediments were not sampled 

at the seeps. 

 

5.3.1 Explosives 

Figure 5-4 presents the concentrations of representative explosives in surface water, seep water, and 

sediment.  RDX and its degradation products were selected for this depiction because RDX is the most 

pervasively detected explosive compound in SMWU 13 surface water.  Sampling locations in the gullies 

(usually dry) are designated with “G” in the header of each tag.  Mainstream sampling locations are 

designated “MS” in the tag headers.  Data for all three RFI sampling rounds are shown on Figure 5-4, 

where applicable.  The rounds are represented by “R-1,” “R-2,” and “R-3” on the tags of the figure and the 

data for each round appears beneath its Round identifier.  If only one line of RDX data is shown on a tag, 

the data represent surface water concentrations.   If RDX was analyzed in both surface water and 

sediment, there are two lines of RDX data.  The surface water data are shown on the upper RDX line of 

the tag and the sediment data are shown on the lower RDX line.  RDX degradation products (DNX, MNX, 

and TNX) were not analyzed in sediment, so there is only one line of data representing surface water 

concentrations for each of those compounds.  Seeps have their own tags and the data are for seep water 

only. 
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The upgradient surface water location for mainstream samples, 13SW/SD31, had no detectable 

concentrations of RDX or other explosives.  The upgradient sample location for gullies (13SW/SD28) had 

no detectable concentrations of explosives.  Location 13SW/SD31 is upstream of all SWMU 13 sampling 

locations and is not influenced by SWMU operations or subsequent contaminant migration.  Location 

13SW/SD28 also appears to be upstream of affected areas and not to be downstream of any 

contaminated areas that would contribute to its chemical concentrations.  Some explosives and 

explosives degradation products were detected in seeps but none of the concentrations exceeded human 

health or ecological screening levels and they are not discussed further. 

 

Location 13SW/SD11, which was sampled for surface water only, is located in the southwest corner of 

the SMWU.  This location, on the SWMU 13 ridge top, had the highest surface water RDX concentration 

(5,500 µg/L in Round 3).  This concentration is in great excess of the 0.61 µg/L human health risk 

screening value for surface water; there is no ecological screening value.  At SWMU 13 the majority of 

surface water and sediment explosives contamination is located on or near the ridge top (see Figure 5-4 

and Tables G-2 through G-5).  There are no exceedances of screening values for any explosives in 

sediment samples so sediment is not discussed further.  The human health sediment screening value is 

4.4 µg/L; there is no ecological sediment screening value.   

 

Location 13SW/SD15 has the highest surface water explosives concentrations in downgradient 

directions.  This location is approximately 80 percent of the distance from the ridge top to the mainstream 

west of the SMWU.  Surface water RDX concentrations reported were 1,500 and 1,000 µg/L in Rounds 2 

and 3, respectively.  Upstream of this location, however, is location 13SW/SD11 where RDX 

concentrations in surface water were 610 µg/L in Round 1 and 5,500 µg/L in Round 2.  There is evidently 

a connection between these two concentrations whereby the higher RDX concentrations at the top of the 

ridge decrease with distance traversed down the hillside.  The elevated RDX concentrations at location 

13SW/SD15 may also indicate an influence from groundwater discharging from the hillside.  Groundwater 

concentrations are discussed in Section 5.4. 

 

To the west and southwest, the most downgradient surface water samples (at location 13SW/SD33) 

exceeded the surface water screening value (0.61 µg/L), so the contamination is not bounded in those 

directions by “clean” samples.  Furthermore, the mainstream that is oriented northeast to southwest and 

located west of the SWMU, exhibited elevated RDX concentrations that indicate RDX is moving away 

from SWMU 13 at concentrations more than 10 times the surface water screening value.  For example, 

the RDX concentrations at locations 13SW/SD30 and 13SW/SD33 were approximately 8 µg/L regardless 

of sampling round.  HMX was also detected at location 13SW/SD30 in Rounds 2 (3.2 µg/L) and 3 

(2.9 µg/L).  
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The eastern mainstream channel begins downgradient of location 13SW/SD26.  Location 13SW/SD26 

and its upgradient location, 13SW/SD21, were not contaminated with explosives in two separate rounds 

of sampling.  Location 13SW/SD27 is to the east of this mainstream channel.  This location, which 

appears not to be affected by SWMU 13 because of its location opposite SWMU 13 from the mainstream, 

was contaminated with RDX at a concentration of 22 µg/L in Round 2.  This is an indication that a source 

of RDX may be located across the mainstream from SWMU 13 and contributing to the RDX 

concentrations in the mainstream.  Mainstream locations downgradient of this location were not sampled 

because they are apparently not influenced by SWMU 13.  HMX was also detected at location 

13SW/SD27 in Round 2 (8.2 µg/L).  SMWU 12, MFA, is located in the upgradient direction from location 

13SW/SD27.  Detected along with the RDX were RDX degradation products, DNX (0.86 µg/L) and MNX 

(1.2 µg/L).  These detections indicate that RDX is degrading in the surface water. 

 

Despite the potential contribution from a non-SWMU 13 explosives source, to the east and south of 

SWMU 13 RDX and other explosives were not detectable in the most downgradient surface water and 

sediment samples that are affected by SWMU 13.  In addition, the detectable concentrations were 

generally low (see Figure 5-4).  Thus, the explosives contamination from SWMU 13 is well bounded in 

surface water in the eastern and southern directions.   

 

The source of RDX in drainage channel surface water is likely to be the soils that were contaminated with 

RDX prior to composting. It is currently unclear whether RDX in surface water is an expression of any 

residual RDX contamination in soils that could not be composted.  As explained in the soil subsection 

above, there was relatively little contaminated soil left in place after soil composting.  The surface water 

RDX is mostly dissolved in the surface water rather than being adsorbed to sediments.  This is evident 

from the low sediment RDX concentrations.  

 

Other explosives were also detected in drainage channel surface water, seep water, and drainage 

channel sediment.  The majority of explosive compound detections were in surface water.  RDX 

degradation products DNX, MNX, and TNX were widely detected, which indicates that RDX is degrading 

everywhere.  More on this topic is presented in Section 6.0.  HMX, TNT, and TNT degradation products 

(2-amino-4,6-dinitrotoluene and 4-aminio-2,6-dinitrotoluene) were detected in several drainage channel 

surface water, seep, and drainage channel sediment samples, but at lower concentrations than RDX.  

Where HMX is present at its highest concentrations so is the RDX concentration also high; however, HMX 

was not detected everywhere RDX was detected. 

 

020501/P 5-15 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date:  April 2007 

Section: 5 
Page 16 of 34 

 
The reported RDX concentrations of Round 1 appear to be biased lower than the actual site 

concentrations (see Section 3.0); however, after accounting for biases, the overall contamination patterns 

would remain unchanged. 

 

There was not enough water to be sampled in seven of the nine targeted sumps.  Nevertheless, 

Figure 5-5 shows that the RDX concentrations observed in the sampled sumps were 630 µg/L (sample 

13SU00701) and 69 µg/L (sample 13SU00901).  There are no screening values for sump water, but 

these values are at least two orders of magnitude greater than the 0.61 µg/L groundwater human health 

SV.  Although screening values do not apply to sump sediments, two of the sump sediment samples had 

RDX concentrations much greater than the 4.4 µg/L sediment screening values.  Those samples were 

13SL008010006 (8,600 mg/kg) and 13SL003010006 (1,200 mg/kg).  These residual contaminants are 

could contribute to groundwater contamination either by leaching through the sump walls, especially 

through cracks in the walls.  Alternatively, if the sumps overflow occasionally, the sediments may be 

deposited onto surface soils and then leach explosives contamination into the groundwater. Evidence for 

this latter contaminant migration route would be elevated surface soil explosives concentrations in the 

immediate vicinity of sump.  More discussion of contaminant migration is provided in Section 6.0.   

 

In summary, explosives contamination in surface water, seeps, and sediments is highest on the ridge top 

and generally decreases in a downgradient direction along gullies.  The seeps exhibited little detectable 

explosives contamination in comparison to the gullies and mainstream.  The gullies discharge into the 

mainstream channel west of SWMU 13.  Residual explosives contamination exists in select sumps 

identified above. At the most downgradient locations of the main stream the RDX concentrations exceed 

the 0.61 µg/L screening value and are spatially uniform for the last 1,000 feet that was sampled in 

Rounds 2 and 3.  To the most downgradient eastern directions influenced by SWMU 13 the most 

downgradient RDX concentrations and other explosives are less than screening values.  No particular 

RDX sources have been identified; however, soils may be leaching residual RDX that was left over from 

the composting effort or was not remediated because it was inaccessible.  Sumps or catch basins may 

also be leaching into groundwater that migrates into surface water, although the mass of contamination 

associated with sumps and catch basins is small.  Another source of RDX in surface water may be 

groundwater that has leached RDX from soils and discharged from the hillside. 

 

5.3.2 Semivolatile Organic Compounds 

Figure 5-7 displays the concentrations of PAHs, which are a subset of SVOC analytical fraction, in 

surface water and sediment.  The selected locations are downgradient of the soils that were 

contaminated with PCBs possibly other oils in the past. Oils commonly contain PAHs, therefore, the 
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selected locations were designed to bound the extent of any SVOC contamination that may have 

migrated via surface water or sediment.  The structure of the Figure 5-7 tags is similar to the structure of 

tags in Figure 5-4. 

 

Upon review of Figure 5-7, it is evident that PAH concentrations are elevated in sediments, but not in 

surface water.  This is consistent with PAH behavior in that they tend to adsorb strongly to soils and 

sediments.  The reported PAH concentrations exhibit a negative bias of approximately 40 percent, based 

on MS recoveries discussed in Section 3.0.  Therefore, the actual site concentrations may be greater than 

the reported concentrations (approaching two times the reported concentrations).  It is noteworthy that 

some of the detection limits are greater than the screening values.  For example, the ecological screening 

value for benzo(a)anthracene is 0.025 µg/L in surface water, but the lowest non-detect value in surface 

water is 0.049 µg/L.  Nevertheless, Figure 5-7 shows that select PAH concentrations decrease from 

concentrations exceeding screening values at the ridge top to less than screening value levels or non-

detects in downgradient directions away from the ridge top.   

 

5.3.3 Metals and Miscellaneous Parameters 

Figures 5-8 through 5-16 show the concentrations of metals in surface water, seep water, and sediments 

for SMWU 13.  Figure 5-17 shows metals concentrations for select metals in sediments collected during 

the additional metal delineation effort.  The layout of the tags for all but Figure 5-17 is similar to the tag 

layout for explosives and SVOCs with one major difference.  Exceedances of screening values are 

indicated by a filled black dot at each sampling location instead of an “E” or “H”; the reader must consult 

the legend to understand which screening values are exceeded at each location, and for which medium.  

For example, a filled dot at location 13SW/SD05 on Figure 5-8 indicates that the aluminum concentration 

in surface water exceeded the ecological surface water screening value of 87 µg/L.  The screening values 

are shown on the Figures.  Figure 5-17 uses the (H) and (E) conventions to illustrate where results 

exceed human health or ecological screening values. 

 

The concentrations of metals in these three media that exceeded screening values were surprisingly 

ubiquitous for several metals, in particular, for aluminum (Figure 5-8), arsenic (Figure 5-10), copper 

(Figure 5-12), iron (Figure 5-13), lead (Figure 5-14), manganese (Figure 5-15), and vanadium 

(Figure 5-16).  To the contrary, antimony (Figure 5-9), cadmium (Figure 5-11), and several other metals 

had few exceedances of screening values, that depend on location.  Metals for which concentrations are 

not plotted generally had a smaller difference between the measured SWMU 13 concentrations and the 

screening values, were detected less frequently than the plotted metals, or are less likely to be site-

related than the plotted metals.  Despite the fairly wide distribution of the metals in sediments, the most 
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downgradient sample in Bogg’s Creek, west and southwest of SWMU 13, had lower concentrations than 

upgradient concentrations (locations 13SW/SD36 and 13SW/SD37) for all metals except cadmium and 

manganese.  For Turkey Creek essentially the opposite was true.  In that case, the most downgradient 

sediment sample had higher concentrations than upgradient concentrations for all metals except 

antimony, cobalt, and silver.  Clearly, elevated sediment metal concentrations are bounded relative to 

upgradient concentrations to the west of SWMU 13 but not to the east.  Nevertheless, two sediment 

locations immediately upgradient of 13SW/SD43, i.e. 13SW/SD44 and 13SW/SD45, had much lower 

metal concentrations than 13SW/SD43.  Manganese was the only metal at either of these two locations to 

have a concentrations greater than the upgradient concentration (see Figure 5-17).  Furthermore, the 

elevated manganese concentrations are less than the manganese concentration (812 mg/kg) of the 

duplicate sample collected from upgradient location 13SW/SD45. This suggests that the elevated metal 

concentrations are not associated with SWMU 13, but perhaps another contamination source in the 

Turkey Creek system.  SWMU 6 is located immediately northwest and upgradient of sampling location 

13SW/SD43, so this is one possibility.  Further discussion of individual metal distribution patterns are 

provided below. 

 

Aluminum - The highest aluminum concentrations in surface water are generally associated with the 

mainstream and gully upgradient locations (1,910 µg/L at 13SW/SD31 and 1,770 µg/L at 13SW/SD28) 

and with sampling locations at the top of the ridge (see Figure 5-8).  The highest aluminum 

concentrations in sediment (22,100 mg/kg at 13SW/SD31; 18,500 mg/kg at 13SW/SD22; and 

17,100 mg/kg at 13SW/SD28) were detected in the mainstream and gully upgradient locations.  The 

additional metals delineation (see Figure 5-17) also revealed that the upgradient sediment aluminum 

concentration (10,700 mg/kg in sample 13SD3701) were greater than the downgradient samples (see 

Table 3-30), except at location 13SW/SD43.  Based on the presence of two samples immediately 

upgradient that had concentrations comparable to background concentrations, and based on the 

knowledge that SMWU 6 lies between the most contaminated sediment sample and these tow samples, 

this aluminum contamination at 13SW/SD43 does not appear to be related to SWMU 13.  Overall, the 

surface water and seep aluminum concentrations decrease in the downgradient direction from the ridge 

top.  Sediment concentration gradients are not as clear and all SWMU 13 aluminum concentrations in 

sediment were less than the mainstream upgradient concentration; therefore, aluminum is not discussed 

further for surface water or sediment.  In addition, the observed aluminum concentrations are comparable 

to background soil concentrations. The available data do not indicate that SWMU 13 is an aluminum 

contamination source or that aluminum is a true contaminant.   

 

Antimony - Figure 5-9 (antimony concentrations in surface water, seeps, and sediment) is representative 

of the metals that have few exceedances of screening values and have therefore not been plotted.  The 
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screening value exceedances are spatially well separated and concentration gradients are not clear nor 

are they indicative of true contamination that generally decreases away from the source and is therefore 

bounded by samples with concentrations less than screening values.  In the additional metals delineation 

sampling (see Figure 5-17)  antimony was not detected in downgradient sampling locations 13SW/SD38 

through 13SW/SD45.  Based on these observations, antimony is considered not to be a site-related 

contaminant and not discussed further. 

 

Arsenic - Arsenic concentrations patterns (Figure 5-10) are very similar to aluminum in that the upgradient 

surface water/sediment sampling locations (e.g., 28.7 mg/kg in sample 13SD2802  and 33.3 mg/kg in 

sample 13SD3102 as shown in Tables 3-28 and 3-29) had some of the highest reported concentrations 

for both of these media and the most downgradient concentrations are generally comparable to the 

upgradient locations.  Exceptions are the relatively high arsenic concentrations at locations 13SW/SD07 

(surface water), 13SW11 (surface water), 13SW/SD12 (surface water).    During the additional metals 

delineation arsenic concentrations were comparable to or less than the group of upgradient 

concentrations for locations 13SW/SD28, 13SW/SD31, 13SW/SD36 and 13SW/SD37.  In general, few of 

the sampling locations have exceedances of the upgradient concentrations and exceedances are 

sparsely distributed, indicating that arsenic is probably not a site-related contaminant even though all of 

the sampled locations have at least one exceedance of a screening value. 

 

Cadmium - Figure 5-11 (cadmium concentrations in surface water, seeps, and sediment) is similar to 

Figure 5-9.  There are few exceedances of screening values and the most downgradient locations have 

concentrations in each medium that are less than or comparable to the upgradient locations (13SW/SD31 

for mainstream and 13SW/SD28 for gullies), with few exceptions.  The exceptions are the mainstream 

samples to the west of SWMU 13.  Each of these samples had an exceedance of both the ecological 

screening value and the upgradient location in sediment.  However, the upgradient location also 

exceeded the sediment ecological screening value (0.99 mg/kg) and the human health screening value 

(3.7 mg/kg); therefore, the exceedances of the screening values do not appear to be meaningful.  Other 

SWMU 13 sampling locations yielded sediment samples cadmium concentrations that are clearly not 

greater than the upgradient location and are almost all less than the screening values.  This indicates that 

the apparently elevated cadmium concentrations in the mainstream samples are an anomaly.  During the 

additional metals delineation (see Figure 5-17), cadmium values in Bogg’s Creek were generally greater 

than the immediate upgradient sample concentrations (0.12 mg/kg at 13SW/SD36 and 0.31 mg/kg at 

13Sw/SD 37) but the most downgradient sample concentration (1.1 mg/kg) was slightly greater than the 

ecological SV of 0.99 mg/kg) and the spatial concentration distribution was fairly random. Although the 

maximum cadmium concentration to be observed (8.4 mg/kg) during the AMD/TT sampling was in the 

most downgradient of Turkey Creek sample (location 13SW/SD43) and is an order of magnitude greater 
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than upgradient concentrations, this contamination does not appear to originate from SWMU 13.  SWMU 

6 is a possible source.  SMWU 6 lies immediately upgradient to and northwest of location 13SW/SD43.  

Based on these observations, cadmium is not considered to be a SWMU 13-related surface water, seep, 

or sediment contaminant.   

 

Copper – Most of the sampled locations (Shown in Figures 5-12 and 5-17) exhibited an exceedance of 

one or more screening values but very few locations had concentrations in excess of the upgradient 

locations.  Mainstream upgradient location 13SW/SD31 had 1.1 and 5.5 µg/L copper in surface water and 

18.4 and 22 mg/kg copper in sediment.  The additional metals delineation also revealed that an 

upgradient copper concentration (10.8 mg/kg in sample 13SD3701) was greater than all associated 

downgradient samples except sample 13SD4001, which contained 13.3 mg/kg of copper (see 

Table 3-30), and sample 13SD4301 which had 245 mg/kg copper.  This copper concentration exceeded 

the ecological SV (31.6 mg/kg) but not the human health SV (310 mg/kg). Gully upgradient location 

13SW/SD28 had 1.3 and 2.2 µg/L copper in surface water and 27.8 and 17.3 mg/kg copper in sediment.  

The few gully locations that appear to have had elevated surface water copper concentrations are 

13SW/SD01 (22.8 µg/L in Round 3) and 13SW11 (27.1 and 13.9 µg/L in Rounds 1 and 2).  Despite the 

elevated concentrations (relative to SVs and select upgradient location) all downgradient copper 

concentrations are generally less than upgradient concentrations and screening values, which indicates 

that the limited copper contamination is well bounded, except at location 13SW/SD43.  This location, 

however, appears to be influenced by a contaminant source other than SWMU 13.  SWMU 6, located 

northwest and immediately upgradient of this location, is one possibility. 

 

Iron – Iron concentrations in excess of surface water or sediment screening values occur in every 

sampled surface water and sediment location (see Figure 5-13) for RFI Rounds 1 through 3.  Surface 

water iron concentrations consistently decrease from the ridge top to the valleys on either side of the 

SWMU.  Conversely, sediment concentrations increase from ridge top to valley on each side (east and 

west) of the SWMU.  The sediment iron contamination is not bounded in the downgradient direction but 

the additional metals delineation (See Figure 5-17) revealed that downgradient iron concentration as high 

as 25,700 mg/kg would be comparable to observed upgradient iron concentrations.  Although more 

downgradient sediment samples were analyzed for iron than upgradient samples, the highest iron 

concentration in the additional metals delineation sampling was 33,600 mg/kg in sample 13SD3801.  

Surface water concentrations in the most downgradient locations are less than the screening values and 

the upgradient concentrations, so surface water iron contamination is completely bounded.  The source of 

the iron contamination is unknown.  Based on the spatial patterns (i.e., high concentrations of iron in 

samples near the ridge toe), it appears that groundwater discharges from the hillside may be contributing 

to elevated iron concentrations toward the toe of the ridge. 
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Lead - Collocated with the elevated copper concentrations at location 13SW/SD01 are elevated lead 

concentrations (see Figure 5-14).  Both of these metals are used extensively in munitions projectiles or 

shells.  The high lead concentration in surface water was 137 µg/L; the high concentration in sediment 

was 521 mg/kg.  The high surface water concentration exceeds the human health (15 µg/L) and 

ecological (1.17 µg/L) screening value for surface water.  The sediment concentrations exceed either both 

of the human health (400 mg/kg) and ecological (35.8 mg/kg) sediment screening values (see 

Figure 5-14).  Additionally, they exceed the Mainstream and gully upgradient sediment concentrations, 

and they exceed typical surface soil background concentrations and upper tolerance limits (UTLs) 

(Tables 3-1 and 3-2).  A UTL represents the concentration below which 95 percent of the concentrations 

values fall 95 percent of the time.  An exceedance of a UTL is supposed to occur in less than five percent 

of the data with the chance for exceedance becoming less as the exceeding concentration increases.  

The highest sediment and surface water lead concentrations are associated with the northeast corner of 

the SWMU.  Downgradient of this area, concentrations decrease significantly over short distances, 

although the most downgradient sediment concentrations are not less than screening values nor are they 

less than the upgradient concentrations or typical surface soil concentrations.  It appears that there is an 

overall elevation of lead concentrations in sediments that may not be entirely related to SWMU 13.  This 

could be an artifact of changes in grain size where the smaller grained sediments accumulate metals to a 

higher degree than coarser sediments, but it is not possible to know with the available information.  

Without knowledge of the cause of this elevation in concentrations, lead contamination in sediments is 

considered to be unbounded in the downgradient direction with the understanding that the contamination 

may not a product of SWMU 13.  Lead contamination is well bounded in surface water.  The additional 

metals delineation sampling (See Figure 5-17) also revealed elevated lead concentrations in the main 

streams located east and west of SWMU 13.  Table 3-30 displays the individual lead concentrations for 

these samples.  A review of this table and Figure 5-17 shows that the downgradient lead concentrations 

are comparable to upgradient concentrations represented by locations 13SW/SD36 and 13SW/SD37.  

This, and the observation that the most downgradient locations (13SW/SD42 and 13SW/SD43) have lead 

concentrations comparable to the maximum background concentration of 19.9 mg/kg and much less than 

the maximum gully lead concentration of 521 mg/kg indicate that any lead contamination, whether from 

SWMU 13 or elsewhere, is reasonably well bounded.  All lead concentrations were less than applicable 

screening values.  SWMU 6 may be a source of the elevated lead concentration observed at locations 

13SW/SD43. 

 

Manganese – Manganese concentration patterns (Figure 5-15) were patchy, similar to those of iron but 

the concentrations of these two metals show little correlation with sampling location.  The metals are also 

chemically similar.  The highest surface water concentrations appear near the ridge top; although, unlike 
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iron, the highest concentrations are limited to the northeast and southwest corners of the site.  Sediment 

concentrations generally increase in the downgradiant direction, away from the ridge top toward the 

valleys to where the southern most sampled reaches of the main streams are encountered.  In these 

reaches, the manganese concentrations appear to reach a relatively uniform concentration between 400 

and 1,100 mg/kg (see Figure 5-17).  All but a few of the most downgradient sampled surface water 

locations have manganese concentrations less than screening values, so manganese is bounded in 

surface water.  Manganese concentrations exceed sediment screening values at all downgradient 

locations, but the concentrations are comparable to the upgradient concentrations.  Therefore, 

manganese is unbounded relative to screening values, but appears to be reasonably well bounded 

relative to upgradient concentrations.  The manganese sediment concentrations are also less than the 

UTLs for all Crane soil (Table 3-1) and Pennsylvanian surface soil (Table 3-2).  Based on these 

observation manganese does not appear to be a significant site-related contaminant. 

 

Vanadium – The concentrations of this metal are distributed similarly to iron and manganese (see 

Figure 5-16).  Ridge top surface water locations are generally more contaminated than downgradient 

locations; ridge top sediment locations are generally less contaminated than the downgradient locations, 

although the pattern is not as clear because of the variability of the data.  Vanadium contamination is not 

bounded in downgradient sediments relative to SVs but the most downgradient samples collected during 

the AMD/TT sampling are comparable to the corresponding upgradient concentrations.  Vanadium 

concentration is bounded in downgradient surface water.  The additional metal delineation revealed one 

exceedance in Bogg’s Creek (28.8 mg/kg in sample 13SD4001) and one exceedance in Turkey Creek 

(46.8 mg/kg in sample 13SD4301) of the maximum observed upgradient concentration (26.7 mg/kg in 

sample 13SD3701). This can be seen in Table 3-30.  Although sample 13SD3901 had 28.8 mg/kg 

vanadium and exceeded the upgradient concentration of 26.7 mg/kg (in sample 13SD3701), the 

exceedance is viewed to be a natural consequence of having more downgradient data than upgradient 

data.  Thus, the vanadium is concluded to not be a site-related contaminant.  In Turkey Creek, although 

the vanadium concentration is elevated, the contamination pattern of two upgradient samples having 

significantly less vanadium (14.5 mg/kg in sample 13SD4401 and 14 mg/kg in sample 13SD4501) 

suggests that SWMU 13 is not the contaminant source.  A possible source is SWMU 6, which is located 

northwest and immediately upgradient of SWMU 13. 

 

Nitrite/Nitrate – These analytes were detected in surface water at several locations and at elevated 

concentrations over the three RFI sampling rounds (see Tables 3-18 and 3-19).  The nitrate plus nitrite 

concentration exceeded the 1,000 µg/L human health screening value at several locations in one or more 

sampling rounds.  Data for locations that exceeded this value are summarized below: 
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• Location 13SW11: 23,000 and 8,500 µg/L in Rounds 1 and 2, respectively 

• Location 13SW/SD12: 5,800 µg/L in Round 1 

• Location 13SW/SD13: 1,600 and 3,700 µg/L in Rounds 1 and 2, respectively 

• Location 13SW/SD14: 550 and 7,400 µg/L in Rounds 2 and 3, respectively 

• Location 13SW/SD15: 140 and 3,400 µg/L in Rounds 2 and 3, respectively 

• Location 13SW/SD16: 660 and 1,300 µg/L in Rounds 2 and 3, respectively 

• Location 13SW/SD24: 200,000 µg/L in Round 2 

• Location 13SW/SD28: 4,000 µg/L in Round 2 

 

The concentrations are generally higher on the ridge top than in the downgradient samples.  Furthermore, 

the exceedances of the human health screening value are limited to the western side of the SWMU.  The 

nitrate is presumed to derive from the explosives used at SWMU 13.  It may be a breakdown product from 

the degradation of explosives or it may be a manifestation of the use of nitrate salts.  

 

The highest concentration of ammonia was observed at location 13SW/SD11 in Round 1 (3,400 µg/L).  

The Round 2 ammonia concentrations at this location was 10 times less, 260 µg/L.  The locations with the 

next highest concentrations of ammonia were 13SW/SD08 (70 µg/L in Round 1 and 400 µg/L in Round 

2), 13SW/SD12 (880 µg/L in Round 1), and 13SW/SD13 (140 µg/L in Round 1 and 40 µg/L in Round 2).  

All other ammonia concentrations were less than 100 µg/L at all locations and most were less than 

50 µg/L.  Ammonia is a chemically reduced form of nitrite and nitrate and may also be indicative of 

leachate from the compost that was replaced into soil excavations. 

 

In summary, metal contamination from SWMU 13 is generally well bounded.  Elevated metal 

concentrations in the most downgradient Turkey Creek Mainstream sampling location (13SW/SD43) 

suggest that a source other than SWMU 13 is contributing contamination to this creek.  Copper 

contamination is limited and bounded in surface water and sediment in downgradient directions.  Lead 

contamination is well bounded in surface water in downgradient directions but the most downgradient 

sediment concentrations exceed screening values.  There appears to be an overall elevated lead 

contribution to sediments that suggests only the higher concentrations located in the northeast corner of 

SWMU 13 reflect lead contamination from SWMU 13.  Manganese contamination is unbounded in 

surface water and sediment with respect to upgradient concentrations, or ecological or human health 

screening values, however, this contaminant does not appear to be a significant SWMU 13-related 

contaminant and is probably related to natural sources.  The evidence for this is the comparable 

concentrations in SWMU 13 downgradient and upgradient gully and stream locations.  Vanadium and iron 

contamination is not bounded in sediments east of SWMU 13 but these metal contaminants are bounded 
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in surface water.  Aluminum, antimony, arsenic, and cadmium have concentrations in excess of one or 

more screening values, but the concentrations generally appear to be consistent with natural background 

therefore these metals do not appear to be site-related contaminants. An elevated cadmium 

concentration at downgradient location 13SW/SD43 can be best explained in terms of a source other than 

SWMU 13.  Barium, chromium, cobalt, lithium, magnesium, mercury, nickel, potassium, sodium, 

strontium, titanium, and zinc were not explicitly discussed in this text.  These metals exhibited no 

exceedances or few exceedances of ecological or human health screening values and exceedances were 

slight.  For example, the maximum surface water zinc concentrations was 260 µg/L, which is greater than 

the 65.7 µg/L human health screening value, however all other zinc concentrations were less than 

80 µg/L and there were just three other exceedances of the screening value (67.9, 68.9, and 79,3 µg/L).  

Some of these latter metals may be site-related contaminants but they are of minor importance when 

compared to some of the other contaminants.  The source(s) of apparently site-related contaminants (i.e., 

copper, lead, iron, manganese, and possibly vanadium) contamination is unknown.  Some additional 

insight on this topic is provided in Section 6.0. 

 

Location 13SW/SD15 consistently displays elevated concentrations of metals such as aluminum, copper, 

iron, and manganese.  This one location bears special attention because of this.  Location 13SW/SD15 is 

low on the hillside and under normal circumstances would be expected to yield more dilute concentrations 

than the upgradient locations because of dilution that occurs as the contaminants move down the hillside.  

The elevated concentrations at this location are in indication that groundwater may be discharging from 

the hillside upgradient of this location and contributing to the observed surface water and sediment 

concentrations.  More detail concerning fate and transport of metals and other contaminants is presented 

in Section 6.0. 

 

The majority of the following metal concentrations in surface water are consistently associated with the 

total metals, but less so with dissolved metals (see Table G-2) (aluminum, copper, iron, lead, manganese, 

nickel, titanium, vanadium, and zinc).  This indicates that filtration through a filter with 0.45 micrometer 

(um) pore size will generally remove most of the metal from the water because it is associated with 

suspended matter in the water.  The suspended matter may be colloidal or particles of larger size.  

Colloids are generally considered to range in size from 0.001 um to 1 um in size.  These data are 

interpreted to mean that entrained soils or sediments are responsible for 50 percent or more of the 

reported total metals concentrations in surface water for these metals. 

 

Nitrate, which appears to be site-related, is present at elevated concentrations greater than human health 

screening values in the most downgradient directions and is therefore unbounded.  The highest 
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concentrations are generally found on the ridge top and as far as half-way down the hillside.  The lower 

concentrations are generally in the valleys.  Ammonia displays a similar distribution. 

 

5.4 GROUNDWATER CONTAMINATION 

Table G-6 of Appendix G is a presentation of all groundwater data that were collected during RFI Rounds 

1 through 3.  The composting operation did not involve collection of samples from groundwater.  

Comparisons of the chemical concentrations to screening values and selection of COPCs for risk 

assessment are made in Sections 7.0 and 8.0 

 

Tables 3-32 through 3-40 present summary statistics for groundwater samples.  Table 3-32 is for soil 

overburden perched groundwater samples collected from temporary wells during the ES/DI.  Tables 3-33 

through 3-36 are for Puz and Valley groundwater samples, which represent shallow groundwater on the 

ridge of SWMU 13 and in the valley.  Tables 3-37 through 3-40 are for Plz samples, which represent deep 

groundwater underneath SWMU 13.  Tables 3-41 through 3-44 present data for all parameters that were 

detected at least once in groundwater. 

 

5.4.1 Overburden Groundwater 

Figure 5-18 represents explosives contamination at the soil overburden-bedrock interface with RDX 

concentrations.  Near Building 171 where the contamination pattern shown in Figure 5-18 indicates a 

relatively uniform distribution of RDX in all directions from Building 171.  A nearby sump (13SU/SL009, 

see Figure 5-5) had detectable concentrations of RDX in the sump water and sediment. The highest RDX 

concentration was observed on the other side of Building 171 from sump 13SU/SL009, at temporary well 

13TW010 (Figure 5-18).  These patterns would not be expected if the sump were the primary source of 

the observed contamination.  Because soils are the only other likely source of RDX contamination, this 

suggests that soils are the predominant source of perched water RDX contamination in this area.  Near 

Buildings 172/173 RDX concentrations were high in temporary well 13TW004 but not in the associated 

soil boring (13SB70).  Sump 13SU/SL007, which is about 80 feet north of this temporary well, had a high 

sediment RDX concentration (8,600 mg/kg) but it is not clear that there is a contaminant migration 

pathway from this sump to the temporary well location.  Similarly, soil RDX concentrations were low (i.e., 

less than 2 mg/kg) at and near temporary well 13TW001 where perched groundwater had 190 µg/L of 

RDX.  A similar situation exists at temporary well 13TW003.  From these perched groundwater 

contamination patterns it is not possible to connect individual points sources of explosives contamination 

with particular perched groundwater samples.  The overall impression, however, is that the groundwater 

must be receiving leachate from the overburden soils that is then traveling along the overburden-bedrock 
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interface to other locations.  Whereas sumps may be leaching explosives contamination, as well, the total 

mass of contamination is small relative to the total mass that appears to reside in soils. 

 

5.4.2 Pennsylvanian Upper Zone and Valley Wells 

Figures 5-18 through 5-29 depict representative organic and inorganic chemical concentrations in 

groundwater Puz and Valley wells.  Plz wells did not appear to be contaminated and are not discussed in 

this section.  

 

Figures 5-18 and 5-19 are tag maps of the concentrations of explosives RDX and TNT plus their 

degradation products.  These figures show data from each round of sampling.  The Rounds are indicated 

by "R-1", "R-2", and "R-3" for Rounds 1, 2, and 3, respectively.  RDX degradation products were only 

measured in Round 2, hence dashes ("---") appear for the rounds where no data are available.  

 

The following chemical concentrations were not plotted for reasons indicated in parentheses: dioxins (not 

analyzed), SVOCs (no detections), VOCs (few analyses; one detection), Pesticides/PCBs (not analyzed).  

Table 2-3 indicates that herbicides were analyzed in groundwater, but herbicides were not actually 

analyzed.  A herbicide analytical method was used for SVOCs analysis to obtain lower-than-normal 

detection limits for the SVOCs.  The only SVOC or VOC detection in groundwater was trichloroethene 

(1 µg/L) at well 13MWT20 in Round 1.  This detection is less than the applicable human health screening 

value of 1.4 µg/L, therefore SVOCs and VOCs are not discussed further. 

 

RDX and its degradation products were the most widely detected explosives compounds in groundwater 

(Figure 5-18).  The maximum detected RDX concentration was 7,700 µg/L in Round 2 at well 13MWT21, 

located in the southwest quadrant of the SWMU.  This same well had RDX concentrations of 3,100 and 

4,000 µg/L in Rounds 1 and 2, respectively.  These latter concentrations are the second and third highest 

RDX concentrations reported in groundwater.  Other wells with particularly high RDX concentrations are: 

 

• Well 13MWT09 (1,100 to 1,700 µg/L over 3 rounds), north and downgradient of Building 166 

• Well 13MWT11 (490 to 560 µg/L over 3 rounds), west and downgradient of Building 2500 

• Well 13MWT17 (430 to 580 µg/L over 3 rounds), northwest and downgradient of Building 2501 

• Well 13MWT18 (150 to 390 µg/L over 3 rounds), east of Buildings 172/173, near middle of SMWU 13 

• Well 13MWT21 (2,700 to 7,700 µg/L over 3 rounds), west and downgradient of Buildings 172/173 

• Well 13MWT34 (400 and 460 µg/L last 2 rounds), southeast of Buildings 172/173 

• Well 13MWT37 (650 and 2,300 µg/L last 2 rounds), west and downgradient of Buildings 172/173 
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The RDX concentrations are greatest on the top of the ridge, within the SWMU operational area.  From 

there, the concentrations decrease in a downgradient direction.  Furthermore, each of the wells that had 

the highest RDX concentrations are near and frequently downgradient of the areas where soils were 

excavated and remediated soil was returned to the excavations.  Thus, there is a clear connection 

between the highest RDX concentrations and these remediated areas.  Whether the groundwater 

contamination reflects residual explosives contamination that was not excavated or was returned to the 

ground in compost is not clear.  It could be residual groundwater contamination left over from pre-

excavation times. 

 

RDX contamination is not completely bounded laterally by wells that have RDX concentrations less than 

the 0.61 µg/L human health screening value.  For example, wells 13MWT49 and 13MWT51 had 32 µg/L 

and 250 µg/L RDX, respectively, in Round 3.  The farthest well (13MWT46) from SWMU 13, however, 

had 0.54 µg/L RDX in Round 3, indicating that the general trend of decreasing RDX concentrations in 

directions away from the SWMU is pervasive.  In general, the degree of RDX contamination is greater for 

the western side of the SMWU than for the eastern side.  RDX degradation products have also been 

consistently detected where RDX concentrations are high.  This demonstrates that some RDX 

degradation is occurring.  Degradation of organic compounds is discussed in more detail in Section 6.0. 

 

Figure 5-20 shows TNT concentrations in Puz and Valley wells.  The contamination pattern is similar to, 

and consistent with, that of RDX in groundwater, although TNT was not detected as frequently as RDX.  

TNT degradation products are also evident, but because the TNT contamination is essentially limited to 

the western half of the SWMU and downgradient directions toward the west, and the TNT degradation 

products are also generally limited to that half of Figure 5-20.  A minor exception is well 13MWT09 where 

elevated TNT and 2-amino-4,6-dinitrotoluene appear at concentrations exceeding their respective human 

health screening criteria. 

 

The groundwater contaminant movement is physically bounded to the east and west of SWMU 13 by the 

valley streams (Refer to Section 6.0 for an explanation of this).   Therefore, although RDX contamination 

moves from the ridge top in groundwater toward the streams, it can not migrate beyond the streams from 

the direction of SWMU 13.  This explains the elevated RDX contamination observed in surface water (see 

Section 5.3.1).  More detail on the fate and transport of SWMU 13 contaminants is provided in Section 

6.0. 

 

Groundwater metals data are plotted for Puz and Valley wells in Figures 5-18 through 5-29.  Many of the 

same metals concentrations plotted for surface water, seeps, and sediment are also plotted for 

groundwater.  An exceedance of the groundwater human health screening value in one or more sampling 
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rounds is represented by a filled black dot at the affected sampling location.  An open dot indicates that 

no exceedance occurred in any round.  Ecological screening values do not apply to groundwater.  

Dashes are used to indicate where data are not available for a particular round; the rounds are Round 1, 

Round 2, and Round 3, reading from left to right.  Each metal is discussed individually in the following 

text. 

 

Aluminum – Figure 5-21 shows that there were numerous screening value exceedances in groundwater.  

The majority of these exeedances, which are indicated by filled black dots at the well locations, are 

situated at the top of the ridge, in the SMWU operational area.  The northeast quadrant of the site had the 

greatest density of exceedances and also the highest groundwater aluminum concentration (139,000 µg/L 

in Round 2 at well 13MWT05).  The aluminum contamination is not bounded in the immediate 

downgradient direction in this quadrant because the groundwater flow direction follows an arc that is 

predominantly northwesterly to southwesterly from a groundwater divide running northeast to southwest 

and located immediately west of wells 13MWT06 and 13MWT03.  The predominant flow direction from 

the ridge is toward wells 13MWT05 and 13MWT43 (see Figure 4-9) and aluminum concentrations stay 

relatively constant or increase in this direction.  For groundwater that has left the ridge top west of the 

divide, it is clear that the flow is toward the Valley wells to the west (13MWT48, 13MWT49, 13MWT50, 

and 13MWT51).  Groundwater to the east of this divide flows in an easterly to southwesterly direction.  All 

of the Valley wells (installed and sampled in Round 3 only) had aluminum concentrations that are less 

than the 3,600 µg/L screening value.  Based on symmetry of groundwater flow away from the ridge in 

downgradient directions, a similar situation is expected for the eastern side of the ridge.  At well 

13MWT25, the first two rounds of sampling (39,000 and 73500 µg/L, respectively) had aluminum 

concentrations greater than the screening value but the Round 3 sample had just 836 µg/L aluminum.  All 

other wells in the vicinity of this well had aluminum concentrations less than 1,400 µg/L for each round in 

which it was sampled.  Based on the pattern of filled and open dots plus the discussion presented here, it 

is evident that aluminum contamination is well bounded in downgradient directions if an assumption is 

made that the most downgradient direction will yield aluminum concentrations comparable to the Valley 

wells toward the west. 

 

Arsenic – Figure 5-22 shows that groundwater arsenic concentrations exceed the 0.045 µg/L screening 

value in approximately two-thirds of the wells.  The arsenic screening value is so low that the analytical 

detection limit exceeds the screening value and every detection of arsenic exceeds the screening value.  

Wells with undetectable levels of arsenic are not identified as exceedances on Figure 5-22.  Many of the 

wells that had aluminum screening value exceedances also have arsenic screening value exceedances.  

Well 13MWT05, which also had the highest aluminum concentration in Round 2, had the highest arsenic 

concentration (24.1 µg/L in Round 2).  Using the logic posed for aluminum, it appears that arsenic 
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contamination is well bounded in the downgradient directions if an assumption is made that downgradient 

wells near the eastern toe of the ridge would have undetectable levels of arsenic similar to wells 

13MWT48 and 13MWT49 to the west. 

 

Beryllium – The concentrations of this metal are plotted for groundwater in Figure 5-23.  This figure shows 

that beryllium concentrations on the SWMU 13 ridge top and downgradient of the ridge top are generally 

less than the 4.0 µg/L screening value or are slightly greater than this value.  However, wells 13MWT07 

(8.4 and 8.3 µg/L) and 13MWT47 (12.8 and 12.4 µg/L) in Rounds 2 and 3, respectively, had beryllium 

concentrations two or more times greater than every other groundwater beryllium concentration 

measured at SWMU 13.  A source for beryllium at SWMU 13 is unknown.  The beryllium concentrations 

are generally well bounded in the downgradient direction from the ridge top with the exception of the well 

13MWT30 location.  Based on groundwater flow symmetry (east similar to west) beryllium concentrations 

to the east would be well bounded a few hundred feet in the downgradient direction, but there are no 

wells to verify this.  One line of evidence that this is true is that beryllium was not detected in surface 

water samples.  It was detected in sediment samples, but the highest sediment concentration (4.3 mg/kg) 

was less than the 15 mg/kg human health screening value.  There is no ecological screening value for 

sediments.  Thus, the groundwater, which eventually migrates to the valley, does not yield beryllium 

concentrations that exceed screening values in these media. 

 

Chromium – Figure 5-24 displays chromium concentrations in groundwater.  The concentrations are 

highest in well 13MWT05.  Downgradient directions have chromium concentrations that are generally less 

than the screening value so this metal is not discussed further. 

 

Cobalt – Approximately one-third of all groundwater sampling locations exceeded the cobalt screening 

value in one or more sampling rounds (Figure 5-25).  The general cobalt contamination pattern is a line of 

contaminated wells that runs down the center line of the SWMU from northeast to southwest, but with 

most downgradient wells to the west and east having cobalt concentrations less than the 73 µg/L 

screening value.  The only wells where cobalt contamination greater than the screening value is not 

bounded in the downgradient direction are wells 13MWT30 (104 µg/L cobalt in Round 2) and 13MWT47 

(194 and 249 µg/L cobalt in Rounds 2 and 3).  Similar to beryllium, the surface water and sediment 

criteria are not exceeded for this metal so it appears that the physical bounding of groundwater by the 

mainstreams is sufficient to mitigate any cobalt contamination in groundwater. 

 

Manganese – Figure 5-26 shows that manganese exceeded the 88 µg/L groundwater screening value in 

every well except 13MWT17 and 13MWT32.  The manganese contamination is not bonded in any 

downgradient direction.  The highest concentration is 11,800 µg/L in well 13MWT20 (sampling Round 1).  
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This same well had the second and third highest manganese concentrations observed to date in Rounds 

2 and 3.   This well is northeast of Building 171 where some of the highest organic chemical 

concentrations were detected in soils.  It is in the middle of the PCB sampling pattern (Figure 5-2) and 

immediately adjacent to the excavation that was backfilled with composted soil near Building 171 

(Figure 1-8).  Therefore, the elevated concentrations appear to be related either directly to site operations 

or indirectly to reducing conditions that may have been generated from decomposing organic matter in 

the soil and rendered soluble what would have been otherwise insoluble naturally occurring manganese.  

The available information does not allow for distinguishing between these possibilities.  Nevertheless, 

manganese concentrations greater than screening level are not bounded in any direction. 

 

Iron – Figure 5-27 shows that iron concentrations mimic manganese concentrations.  The highest 

observed iron concentrations were consistently measured in well 13MWT20, located near Building 171.  

Iron contamination greater than the groundwater screening value is not bounded.  The elevated 

concentrations of this metal in groundwater, however, may not be directly related to site operations.  The 

available information does not allow for identifying the cause of the elevated iron concentrations.  In 

particular, high iron concentrations are not necessarily elevated near each composting excavation (four 

main areas of excavation are identified in Figures 1-5 through 1-12) where high organic content might be 

expected to induce reducing and acidic conditions that mobilize iron.  There were several sediment 

exceedances of iron human health and ecological screening criteria in downgradient directions, therefore 

iron contamination is not bounded. 

 

Nickel – Groundwater concentrations of this metal are shown in Figure 5-28.  This metal does not often 

appear as a contaminant, but most of the wells had exceedances of the 73 µg/L nickel human health 

screening value.  The highest nickel concentrations were consistently observed in wells 13MWT20 (477, 

397, and 427 µg/L) and 13MWT47 (400 and 483 µg/L, Rounds 2 and 3 only).  Once again, well 

13MWT20 shows up as a consistently contaminated well near the composting excavation around Building 

171.  It is not clear that the composting operation had an effect on mobilizing nickel, because several of 

the wells near other composting operations do not exhibit comparable nickel concentrations.  Whereas, 

wells further from the other excavations have nickel concentrations similar to those of wells 13MWT20 

and 13MWT47.  Nickel groundwater concentrations are bounded to the west by wells with nickel 

concentrations less than the 73 µg/L screening value.  Nickel is not bounded to the east in this manner.  

However, the only exceedances of surface water or sediment criteria were exceedances of the 22 µg/L 

ecological screening value.  The human health sediment (160 mg/kg) and surface water (73 µg/L), and 

the ecological surface water (28.8 µg/L) screening values were not exceeded.  Therefore, nickel may not 

be bounded to the east, but the exceedances of the ecological screening value are slight. 
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Vanadium – Figure 5-29 displays groundwater vanadium concentrations.  Well 13MWT05 again emerges 

as a well with the highest metal concentration (34.3, 135, and 1.1 µg/L), in this case, vanadium.  All other 

vanadium concentrations are considerably less than 135 µg/L.  The three values obtained vary 

considerably from one sampling round to another.  The data quality review (Tables H-11 and H-12) did 

not identify vanadium as problematic with regard to analytical precision or accuracy. 

 

The majority of the following metal concentrations in groundwater are consistently associated with the 

total metals, but not with dissolved metals (see Table G-6) aluminum, chromium, copper, iron, titanium, 

vanadium, and zinc).  This indicates that filtration through a filter with 0.45 um pore size will generally 

remove most of the metal from the groundwater because it is associated with suspended matter in the 

water.  The suspended matter may be colloidal or particles of larger size.  Colloids are generally 

considered to range in size from 0.001 um to 1 um in size. 

 

5.4.3 Pennsylvanian Lower Zone 

Of the samples collected from the lower zone wells (13MWT28, 13MWT35, 13MWT38, 13MWT41, 

13MWT44, 13MWT45, and 13MWT46), two had explosives detections (0.45 µg/L 2-nitrotoluene and 

0.34 µg/L 3-nitrotoluene from wells 13MWT41 and 13MWT45, respectively).  The 0.34 µg/L 3-nitrotoluene 

exceeds the 0.049 µg/L human health screening value.  However, because there were few explosives 

detections, just one of the detections exceeds a screening level, and the two detections were close to the 

nominal threshold value of 0.35 µg/L (see Table H-6), no data are plotted for the Plz wells.  Vertical 

bounding of explosives in groundwater is virtually complete, based on the data presented above and the 

lack of RDX (the most pervasive explosive contaminant) in the lower zone wells.  

 

The matrix below indicates the concentrations of total metals that exceeded their respective human health 

groundwater screening value, and in which wells the concentrations exceed the values.  Cells containing 

“NE” indicate that the metal did not exceed its screening value in that well. 

 

Parameter 

Screening 
Value, µg/L 

Location 

13MWT28 13MWT35 13MWT38 13MWT41 13MWT44 13MWT45 13MWT46 

Aluminum 3,600 6,270 20,900 4,720 29,800 NE 4,300 NE 

Antimony 1.5 2.9 6.7 3.8 5.6 NE NE NE 

Arsenic 0.045 15.2 15 24.5 20.6 NE 2.1 NE 

Chromium 11 11.7 35 12.5 38.7 NE NE NE 

Iron 1,100 2,460 10,300 5,410 23,700 NE 1,630 2,350 

Manganese 88 NE 118 NE NE NE 120 495 

Vanadium 3.6 12.5 31.6 25.6 33.9 NE 6.7 NE 
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Wells 13MWT44 and 13MWT46 have the least number of exceedances.  Manganese generally had few 

exceedances; whereas, aluminum, antimony, arsenic, chromium, iron, and vanadium had four or more 

exceedances.  The most dramatic exceedances were for aluminum (20,900 and 29,800 µg/L in 

13MWT35 and 13MWT41, respectively), arsenic (24.5 and 20.6 µg/L in 13MWT38 and 13MWT41), and 

iron (10,300 and 23,700 µg/L in 13MWT35 and 13MWT41).  Despite these large exceedances of 

screening values, of the 25 metals analyzed in these samples, there are relatively few metals that exceed 

their criteria. 

 

Not enough data are available for the lower zone wells to determine whether the detected metals are 

associated predominantly with suspended or dissolved phases of the surface water. 

 

5.4.4 Summary of Overburden and Upper and Lower Bedrock Well Contamination  

In summary, the primary groundwater contaminant is RDX with minor contributions from other explosives 

and explosives degradation products.  Organic chemical contamination is confined almost completely to 

the overburden and shallow zone wells.  The RDX groundwater contamination appears to be linked to the 

areas of excavated soil and to a much more limited degree, to sumps.  The soil contamination source is 

evidently limited to residual surficial contamination, especially near Buildings 166 and 171 and subsurface 

soil that could not be excavated during the bioremediation effort..  Precipitation recharge appears to be 

infiltration the overburden and leaching explosives from the overburden.  Because direct links could not 

be made between individual explosives contaminant sources and observed perched water RDX 

concentrations, it appears that the contaminated perched water migrates along the bedrock surface to 

more distant locations.,  

 

For the plotted metals, if one assumes that there is symmetry in the groundwater flow to the east and 

west of the SWMU 13 ridge top and, consequently, in the degree of dilution of metals in groundwater as it 

flows away from the SWMU, most metals are bounded in all directions by the time they reach the valley 

streams located east and west of the SWMU.  The exceptions are: iron and manganese to the east and 

west of SWMU 13, and nickel to the east only.  Without this assumption, most metals (except iron and 

manganese) are bounded to the west by wells with concentrations less than the screening value, but not 

to the east.  Surface water, however, intercepts the groundwater to the east and west, therefore surface 

water and sediment concentrations are indicators of ultimate groundwater expression.  The extent of 

contamination in these media is described in Section 5.3 and the fate and transport of metals is discussed 

in more detail in Section 6.0. 
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The concentrations of several metals were not plotted for groundwater.  These metals are: antimony, 

barium, cadmium, calcium, copper, lead, lithium, magnesium, mercury, potassium, selenium, silver, 

sodium, strontium, thallium, tin, titanium, and zinc.  The metals either exhibited no exceedances of the 

human health screening value for groundwater, the exceedances were slight, or the exceedances were 

bounded by downgradient wells with concentrations less than the screening level.  Therefore, a 

discussion of those metals would add no new knowledge to the extent of groundwater metal 

contamination at SWMU 13. 

 

A few wells at SMWU 13 consistently represent the highest groundwater concentrations for various 

metals.  Those wells are 13MWT05, 13MWT20, and 13MWT47.  Well 13MWT25 also displays this 

characteristic for some metals (i.e., aluminum, arsenic, chromium, iron, and vanadium). Well 13MWT20 

and 13MWT47 are close to excavated areas where composted soil was returned to the ground.  Well 

13MWT25 is also downgradient of the excavated area around Building 171.  A high organic chemical 

content of that soil may explain the elevated metal concentrations at those wells, but this is not clear.  For 

example, well 13MWT25 is relatively far downgradient of Building 171 and another well, 13MWT22, which 

is also downgradient but closer to Building 171 and does not exhibit the elevated metal concentrations 

that well 13MWT25 does.  Additionally, two other areas, around Buildings 172/173 and 168 were similarly 

treated but the metal elevations are not as pronounced in the wells that are downgradient of those areas.  

Thus, the available data do not yield a clear connection between composted areas and elevated metal 

concentrations, although some connection is evident.  This is contrary to explosives contamination for 

which there appears to be a very clear connection between elevated RDX concentrations and proximity of 

groundwater wells to the composting excavations located upgradient of the contaminated groundwater. 

 

Location 13SW/SD15 consistently displays elevated concentrations of metals such as aluminum, copper, 

iron, and manganese.  Location 13SW/SD15 is low on the hillside and under normal circumstances would 

be expected to yield more dilute concentrations than the upgradient locations because of dilution that 

occurs as the contaminants move down the hillside.  The elevated concentrations at this location are in 

indication that groundwater may be discharging from the hillside upgradient of this location and 

contributing to the observed surface water and sediment concentrations.  More detail concerning fate and 

transport of metals and other contaminants is presented in Section 6.0. 

 

5.5 VEGETATION 

Vegetation sampling was conducted in the area on the western slope of the SMWU (see Figure 2-4) and 

the samples were analyzed for explosives. The results are not plotted spatially but are presented in Table 

G-7.  Tables 3-45 and 3-56 present statistics and data for all chemicals detected at least once in 
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vegetation samples, respectively.  The vegetation sampling was exploratory in nature to determine 

whether SWMU 13 plants are taking up RDX and other explosives.  The sampled species were sugar 

maple, white oak, and white snake root.  In addition, an acorn sample was collected from a white oak.   

 

Section 3.0 identified some data quality problems that are particular to the vegetation analyses.  Despite 

the data quality problems (i.e., primarily probable false negatives and wholesale rejection of tetryl results), 

the data show that RDX and related compounds are taken up by trees and other plants at SWMU 13.   

 

RDX and its degradation products were detected in several vegetation samples, indicating that the RDX 

and related contamination extends from the groundwater and soils into the vegetation.  The vegetation 

uptake did not appear to be species-specific.  Whereas TNT was not detected in the plant tissue samples, 

some samples had detectable concentrations of TNT breakdown products (2-amino-4,6-dinitrotoluene in 

one sample, 2,6-diamino-4-nitrotoluene in one sample, 2,6-dinitrotoluene in seven samples, and 

nitrobenzene in one sample).  Because similar vegetation is located around the SWMU, the plant uptake 

observed in the sampled area is expected to occur in the other, unsampled, areas of the SWMU.  
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1. For SW/SD Locations, the top ROX value is the concentration in 
surface water; the next unmarked row is the ROX concentration in 
sediment. 

2. ROX degredation products were only analyzed in Surface Water. w ~ w "' 
3. Human Health ScrP.ening Value for ROX in Sediment is 4.40 mg/kg. ~ >- ~ 
4. Human Health screening value for ROX in Surface Water is 0.61 ug/l. o ~ Cl «; Lli 
5. There is currently no available ecological criteria for ROX ~ 
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6. Aqueous concentrations are in ug/L. !J! 
7. Sediment concentrations are in mg/kg. ~ 
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...------~---------~~~~------t~ ~ ~ 5 8 ~ ~ ~ 3 
oc.)o-; 

500 0 

~~--
500 Feet 

> 
WO 
a:: 

ci 
z 
(.!) 
z 

I~ 

0 
LU 

w 1-
4! 0 
&\Z 

(/) 
<( 



• 
c; 

\ 
\ ·,~ 

( \ ~-Y 
I 

) 
- J 

( 

"-._) I 

/"'"'v( ,' 
L· v 

• • 
.,, ./'-., g 

Y / ~ 
/ ( ~ , - a ~ \'\,__'. ~:\\ (/ < (\SI i - '.~· ~ ' \ - ~ 

\ "" \ \ ! ··,/ \ 1'-\ \\\~ "-·. ~ \ ~c::: i 
// ' ' . ' \ ~~· ' ~. " )_ ~ ?< -< ' / \\ ..,,. . > 

/ ' \ '· ' ~ 
'\ ',\ f( ~ ~~ \\.J ; 

\ "' \ "'~ - i /( ' ; 

"" 

'==-------- - -
f . ·i 

1~ i=~ 
g 
it 

:1 

" '' tJ ... 

" "' a 
0 

ir..110 
~ ... -.J 
C> 0 

>' 

- .,.. .______,_I 

I " " " 
I ~ 

N 

8 

.... 
t'i 

3 .., 

~ 

- ""'- ~~ . / - i 
\~ -

I 
( 

/I 
11
8 
I 1 -------'---

11 0 1 
o i l d ~ ~ ~ ~ S2 gi g> 

~ m m w w < ~ 3 
sw.,,c. c. S: e,~ 
~~ijl Ct.5:E 
.g.<9. gi 21. 
Ci" ~ § ~ 
b' ~ g-
§- ~ -< 
c w 
~ :J 
'" c. 

~ 

~ 
IQ 
m 
::J c. 

i . ' ~~~~~~---:::::::::::::::::::::::::::: 

-
DRAWN BY DAfE 

S. STROZ 7128106 

CHECKED BY DATE 

SCALE -
J . LUCAS 8/14106 

COST/SCHED-AREA 

ASNOTED I ~ 

/ 

-

( 

-

- -

~ 

9 

g 
gi 

~Cl \ 

) \ \, 

,r'I 

0~ ( 0 

/ 

~ 
'~ 

// I 
~ 

ROX CONCENTRATIONS IN SUMP WATER (ug/L) 

SWMU 13 MINE FILL B 

NSWC CRANE 

CRANE, INDIANA 

~ 

~ 

3 
"' "' 

'---

\ 

\I : \ 

\\ 

\ 
\ 

I 

:(~~ 
\ ' ;/' ~/ 

CONTKACT NO. 
CTO 0343 

APPROVED BY DATE 

APPROVED BY DATE 

DRAWING NO. 
FIGURE 5- 5 

REV 

0 

--------------------------------------------------------------------------------------------------- -----



• 

• 

• 

P:\GIS\CRANE_NSWC\MAPDOCS\APR\SWMU13.APR SWMU 13 SUMP SEDIMENT TAG LAYOUT 9/06/06 SS 

~C--~J~j N 

\ 0393 Q / 
~/ 

I \ 

\ ~-=----

\~ ' 
"-j ~ 

~'~ /;_/ 
~: \ < 

_,- ~ ¢~· 
,/~~ \ ' 

/0// 
/ 

/ 

--

I 
/ 

/ 

/ 

/ 

/ 

/ 

I 

I 

I 
/ 

/ 

I 

/ 

--....__ 

... -) -- ,--
/ 

I 
I 

~ 1Js~oo20:0006 
J\l>X 2. 3 

8----___j-3s~ooJo~oooo 
OlSS fl~X 1200 

2502 

( 

0166 

/ 

, I 2501 j:3s;.o oso1000 6 • 

_..--./ ""' ,_ ~R~X 8500 ~ 
1 3s;.oos o : no ;j ~ V 
R'.::X 1 ~ _ 0169 

~2/0173 

f 
/:::,. 

13S'.. 004010006 
:lDX 5.8 

2503 

0171 

i 
1 3SL009010006 
RDX 1.1 J 

I 

0170 / =y 
,;;/' 

J 

/ 

I 
~ I 

I,/ 

I 

/ r----
\ 

017• 
\ 

I ' 
J 

\ 

( \ -- I 

\ 
~./ 

/ I 

/) 
/ 

\ 
~ 

2172 

r 

1-
'---

/ 

I 
I 

/ 

( 
\ 

) 

\~~" --"- \ 

v~ ~ ------~J-

I 

\ 

Legend 

\ 
\ 
I 

I 
I 

6 Sump Sediment 

Building 

C] SWMU Boundary 

Road 

Road 

Treeline 

\ 

(\ 

\\ 

\ 

\ 
\ 

Stream/River/Wetland 

Topographic Contours 

ci 
ZM 
~..,. 

(.) M 
<( 0 
c:: 0 
~~ z (.) 
0 
(.) 

>
"' .--....!:::============::!..lz 

400 Feet ~ 400 0 
D 

UJ UJ 
~ ';;: <( 
0 0 

>- >-
a:i a:i 
0 0 
UJ w 
> > 
0 0 
a:: a:: 
CL CL 
CL CL 
<( I <( 

o; 
-"" 
Ci 
.s 
I-z 
UJ 

~ 
0 

III UJ 
en ..J 

..J 
Q_ u::: UJ 
~ z 
:J UJ <( 

en z c:: 
z ~ u 

M u 
en 3: z :J en 0 ~ z 
f:= 
~ 3: 

(/) 

I-
z 
w 
u 
z 
0 
u 
x 
0 
c:: 

> WO 
a:: 

"' 
lO 

UJ 
c:: 
:J 
(!) 

u:: 

ci z 
(!) 
z 

I~ 

<( 
z 
<( 

Ci 
~ 
u.i 
z 
<( 
c:: 
u 

0 
LlJ 

~ 1-
< 0 
Dl z 

Cl) 
<( 



P:/GISICRANE_NSWC/MAPOOCSIAPR/SWMU13_TAGS.APR SWSDSP SVOC ORG 8114/06 AJ 

• N 

.. 

• 

• 

133W f SJ04 !G) 
BAA 0.05 t.J 

BAP 

] 3SW 
BAA 

11 
0. OS U 
IS 
o. os c 
16 
0. OS 0 
4 .1 u 
IJ. 05 U 
s J 
0 .05 
36 

S;)0 5 {GJ 
0. 05 G 
330 

...____ I BAP 

------i 9BF 

0 .OS U 
360 J 
0. OS t: 
420 J 

l 33W SJ06 (G) 

"JBAHA 

I T123CJ P 

P'!R£N'£ 

0 . OS t: 
66 J 
0 . OS u 
?20 J 
0. 05 t: 
1000 

(EH) 

(EH) 

,-, 
(El 

I
BAA. 0.22 

290 J 
SAP 0 26 

3 90 J 

CEH) 

IEJ 
(EHJ 
(EH) 

IHI 

1 3SW/ SD32 IGl 

BOY 

l:lllAH• 
1-~3CJP 

PYRF,NE 

O. JS 
460 J 
0. OS u 
74 J (EH) 
0. 2 (H) 
290 J (El 
0. oS (E) 

1300 J !El 

BAA 

RAP 

~BBF 
I JBAHA 

:1 2 3C:::>P 

P'rRENE 

0 . 2 J 
9 

0 . 21 
23 
0. 4 J 
32 
0. 048 
4. 4 u 
0. 21 
! 6 
0. 56 
47 

J 

liJ 

J 

J 

(EHJ 

{ EH) 

<HI 

IHI 

ro1 

lJSW/ 5;)25 ( Gl 
BA.A 0 .04 9 U 

BAP 

BBF 

' 
·1 DBAH>. 
71 23CJP 

j PYRENE 

lO 
0.049 UJ 
] 2 

0 . 0 4 9 u 
21 
Q _ 049 u 
4. 3 u 
0. 049 u 
9 
0. 04 9 u 
25 

/ 

SCREENING VALUES 

SAMPLE 
PARAMETER (UNITS) 

HUMAN 
HEAL TH ECOLOGICAL 

Legend 

BAA SW (ug/L) 
SD (ug/kg) 

BAP 

BBF 

DBAHA 

1123CDP 

PYRENE 

SW (ug/L) 
SD (ug/kg) 

SW (ug/L) 
SD (ug/kg) 

SW (ug/L) 
SD (ug/kg) 

SW (ug/L) 
SD (ug/kg) 

SW (ug/L) 
SD (ug/kg) 

0.092 
620.0 

0.0092 
62.00 

0.092 
620.0 

0.0092 
62.0 

0.022 
620.0 

18.0 
230000.0 

0.025 
108.0 

0.014 
150.0 

9.07 
10400 

33.0 

4 .31 
200.0 

0.300 
195.0 

• Sediment and Surface Water Sample Location 

13SW/SDll# Surface Water and Sediment Sample Location ID 

(G) Gully 

BAA Benzo (a) anthracene 

BAP Benzo (a) pyrene 

BBF Benzc (a) fluoranthene 

DBAHA Dibenzo (a,h) anthracene 

1123CDP lndeno (1,2,3-CD) pyrene 

PYRENE 

(H) Exceeds Human Health Screening Value 

(E) 

(EH) 

Exceeds Ecological Screening Value 

Exceeds Both Human Health and Ecological 
Screening Value 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 
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2. Aqueous concentrations are in ug/L. ti 
3. Sediment concentrations are in ug/kg. ~ iii ~ 
4. All Samples are Downgradient. iii ~ 0 en 
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• 

• 

P:IGIS/CRANE_NSWC/MAPDOCS/APRISWMU13_TAGS.APR SWSDSP ALUMINUM 8114106 AJ 

N 

13SWIS033 (MS) ._,_,_ 
-1-112700J 

13SWISDJO (MS) 
•-140.9 U/68.7 U 

-111600 J / 12100 J 

13SW/S034 (MS) 
-1-1-

-1-111500J 

13SWIS028 (G) UPGRAD 
•-14B&J11noJ 

-113400 J 117100 J 

• 

13SWISD31 (MS) UPGRAD 
•-130.BU/1910J 

-11"'400J/22100J 

13SP03 ~-----
-/2670 J / -~13SWISD29 (G) ~-

-I DRY I -

13SWISD22 (Gf' 
• -1392J1&80J 

~85001-11"'400 J 

I 
~ ............... ~~~~~~~~----~~~~~~- 13SD23(G) 

jj900/-/-

e 13SP01 
-/142J/-

• 

13SW/S01& (G) 
e -15690Jl

fl.1401-1-

• 

13SW/S035 (MS) _,_,_ 
-1-/13700J 

13SP02 
• -1220Jl-

13SWISD14 (G) 
•-1202Jl-

4160Jl-1-

13SW/S015 (G) 
-13760Jl-
103001-1-

• 

.,, 

135011 (G) 
9260J/-/-

e13SW11 (GJ 
3080Jl1250JI-

13SW/S010 (G) 
e 2080J1106 U/-

14801-/-

• 13S017(G) 
10200J /-/-

13SWIS018 (G) 
•-/68.2Ul-

7650/-/-

13SW/SD12 (G) 
• 1J30J I 1740J/-

68601-I-

13SWISD08 (G) 
• 1sso J 153.4u1 -

5550J/-I-

• 13SW/S001 (G) 
• 575J 1-13080 J 

9280 I -19230 J ,, . 
13SW/S002 (G) 
42BOJl-1-
8580J/-I-

13SW/SD13 (G) 
•114J/1&7Jl-

50101-/-

13SW/S004 (G) 
10600Jl-/-
4250J/-/- • 

13SW/SD05 (G) 
• 3460Jl-/-

7000J/-1-

• ~~!:~~~~ ~) 

13SW/S007 (G) 
• 19100 J 1200 J 1-

4810 / - I -

1JSWISD19 (G) 
•-ii5.4Ul-

162001-/-

3920J/-/-

'"' 

/ 

0135021 (G) 
68001-1-

13SW/SD03 (G) 
•904Jl-1-

10900/-1-
13SW/S!i26 (G) 

-110BJ I - • 

13SW/S027 (G) 
-1139Jl-
-18820J/-

• 

13SWISD24 (G) 
•-1482J/

-/14100JI-

13SWISD20 (G) / 

7 
/ 

13SWISD25 (G) 
-141.9UI- e 

-113900JI-

Legend 

• 
0 

13SP## 

13SD## 

13SW## 

-112500JI-

Seep. Sediment or Surface Water Sample with One or 
More Human Health Risk or Ecological Screening Value 
Exceedance 

Seep. Sediment or Surface Water Sample with No Human 
Health Risk or Ecological Screening Value Exceedances 

Seep Sample Location ID 

Sediment Sample Location ID 

Surface Water Sample Location ID 

13SW/SD## Surface Water and Sediment Sample Location ID 

(G) Gully 

(MS) Mainstream 

Upgradient Location UPGRAD 

--/-/-- Round 1/Round 2/Round 3 Concentrations - For SW/SD 
locations, top line is surface water concentrations; bottom 
line is sediment concentrations. , __ , 

DRY 

D 

Notes: 

Not Sampled in Corresponding Round 

Location was Dry at Time of Sampling 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

1. Human Health Screening Values are: 3600 ug/L (SW); 7600 mg/kg (SD). 
2. Ecological Screening Values are: 87 ug/L (SW); not applicable (SD) . 
3. Aqueous concentrations are in ug/L. 
4. Sediment concentrations are in mg/kg. 
5. Samples not mar1<ed as UPGRAD are downgradient. 
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• 

• 

• 

P1GISICRANE_NSWC/MAPDOCS/APR/SWMU13 TAGSAPR SWSDSP ANTIMONY 8114/06 AJ 

N 

13SW/S033 (MS) 
0 -/-/

-/-/2.2J 

13SW/SD30 (MS) 
•-/0.49U / 0.35U 

-/4.7J/2J 

13SW/S034 (MS) 
-1-1- 0 

-/ -= /2.1 J 

13SW/SD28 (G) UPGRAO 
0 - / 0.02 U I 0.085 UJ 

-/ 1.1J10.98 J 

13SW/S031 (MS) UPGRAD 
0 -/0.36u10.21 u 

-/2.1J/1.8J 

13SP03 
-1.0.13U/-

... 

13SW/SD35 (MS) 
O-t-1-

-l-11.9J 

o 13SP01 
-/0.17U/-

13SWISD16 (G) 
\J -/0.09U/-

5U/-/-

13SP02 
0 -/0.16U/-

13SW/SD14 (G) 
o -I0.15U/-

0.13U/- / -

0 13SW/SD15 (G) 
-/-0.13U/-
0.26Ul-1-

13$011 (G) 
0 0.52U/-/-

0 13SW11 (G) 
1.5U 10: .rtU/-

13SW/SD10 (G) 
Oo.os u 1 o.04 u 1-

0.1& u 1-1 -

13SW/SD09 (G) 
0 0.04U/0.07U/-

0.45U/-/-

0 13SD17(G) 
0.24U/-/-

13SWISD18 (G) 
0 -/0.03 U/-

0.35 U/-/-

13SW/SD12 (G) 
O o.52 U I 0.41 U/ -

0.55U/-/-

13SW/SD08 (G) 
O o.09UI0.04U1-

0.34 U l-1-

13SW/SD13 (G) 
Oo.09U/0.2U/-

0.47UI-/-

13SP04 
-10.0&U/- 0 

\ 
13SW/S022 (G) 

0 -/ 0.11UI0.26 U 
1.2-J/-/0.9J 

13SD23 (G) 
OASU/-/- --

0 13SW/SD01 (G) 
0 0.73U/-/1.4U 

1.8 J /-/2.2 J 
0 13SW/SD02 (G) 

0.62U/-/-
0.38Ul-1-

o 13SD21 (G) 
0.29U/-/-

13SW/SD03 (G) 
0 0.13U/-/-

0.27U/-/-
13SW/SD26 (G) 
-/0.02UI- 0 

13SW/5027 (G 
-/0.1U/-
-/0.97 J/-
0 

1 JSW/5004 (G) 
0.2U / -/- 0 

0.51 U/-1-

13SW/SD07 (G) 
Oo.SU / 0.11 U/-

0.27U/-/-

13SW/SD19 (G) 
0 - / 0.03 Ul-

0.23 Ul-1-

0 ~~~WJ~~~ ~) 
0.19U/-/-

0 13SWISD06 (G) 
0.95U/-/-
0.8J/-/-

------

13SW/SD24 (G) 
0 -/0.02U/

-/2.3JI-

13SWIS020 (G) 
0 -/0.04Ul-

0.23U / -I-

/ 
/ 

13SW/SD25 (G) 
-/0.02U/ -· 0 

- / 1.6J/-

Legend 

• 
0 

13SP## 

13SD## 

13SW## 

-/1.3J/-

Seep. Sediment or Surface Water Sample with One or 
More Human Health Risk or Ecological Screening Value 
Exceedance 

Seep, Sediment or Surface Water Sample with No Human 
Health Risk or Ecological Screening Value Exceedances 

Seep Sample Location 10 

Sediment Sample Location ID 

Surface Water Sample Location ID 

13SW/SD## Surface Water and Sediment Sample Location ID 

(G) Gully 

Mainstream 

Upgradient Location 

(MS) 

UPGRAD 

-- /-/-- Round 1/Hound 2/Round 3 Concentrations - For SW/SD 
locations, top line is surface water concentrations; bottom 
line is sediment concentrations. 

/--/ 

DRY 

D 

Notes: 

Not Sampled in Corresponding Round 

Location was Dry at Time of Sampling 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (SO foot interval) 

1. Human Health Screening Values are: 1.5 ug/L (SW); 3.1 mg/kg (SD). 
2 Ecological Screening Values am: 80.0 ug/L (SW); not applicable (SD). 
3. Aqueous concentrations are in ug/L. 
4. Sediment conceotrations are ;n mg/kg 
5. Samples not marked as UPGRAD are downgradie~t 
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• 

• 

• 

P:IGISICRANE_NSWC/MAPDOCSIAPRISWMU13 TAGS APR SWSDSP ARSENIC 8/14106 AJ 

N 

13SW/S033 (MS) 
•-l- l 

-l-136.7J 

13SW/SD30 (MS) 
•-10.3 UI0.31 U 

- 156.9J143.4 J 

13SWISD34 (MS) 
-1-1- • 

-1-142J 

13SWISD28 (G) UPGRAD 
•-10.35 U I 0.8 J 

- 122.2Jl28.7 J 

o 13SP01 
- 10.21 UI-

13SWISD31 (MS) UPGRAD 
•-I0.23Ul1.7J 

-125.6J133.3J 

13SP03 
-11.3 JI- I\ 13SWISD29 (G) 

-IDRYl-
-125.9J/-

I 
,,3SWISD35 (MS) 

• -l-l
-1-123.9J 

13SP02 
•-11Jl-

13SWISD14 (G) 
• -I0.85Jl-

0.53U / -I-

e 13SWISD15 (G) 
-14Jl-
16.9 JI-I-

13SWISD16 (G) 
• -11 .4Jl-

11.4Jl-I- 13SD11 (G) 
• 9,4Jl-1-

• 13SW11 (G) 
35.7 JI 8.4' J I -

13SWISD10 (G) 
•o.8 U I 0.35 U / -

3.7 JI-I-

13SW/S009 (G) 
e 0.91 U / 0.33Ul-

6.1 JI-I-

•13SD17(G) 
6.2JI-/-

13SWISD18 (G) 
•-I0.14Ul-

8.2 Jl-I-

... 

13SW/SD12 (G) 
.4.2Jl2.2 Jl-

11.7Jl-I-

13SW/SD08 (G) 
•1 .2Jl1 .5Jl-

9.1J l -1-

13SWIS013 (G) 
•o.9SUl1 .3Jl-

17.5Jl-1-

.. 

13SWISD22 (G) 
13SP04 - I 0.26 U I 0.45 U 

_, O.S9 J I - • •35.6J1-116.7 J 

135023 (G) 
• -1.~.2Jl-I-
• 13SWIS001 (G) 

• 0.51u/-/1.6 J 
6.5 J 1-124.8 J 

• . 13SWIS002 (G) 
1.5Jl-l-
6.5Jl-1-

e13SD21 (G) 
BJl-1-

13SWISD03 (G) 
•o.&7Ul-l-

8.2 JI-I-

13SWISD26 (G) 
-I0.15UI- e 
-132.1JI-

13SWISD27 (G) 
-/0.48U/-
-137.6J/-• 

13SWIS004 (G) 
3.4 Jl-l-

10.7Jl-I- e 

13SWISD07 (G) 
•s.8JI0.32u1-

3.7 JI-I-

13SW/SD19 (G) 
•-I0.19Ul-

7.S JI-I-

13SW/SD05 (G) 
•1.3Jl-l-

5.7 Jl-I-

e 13SW/SD06 (G) 
0.97U l -l-
5.7Jl-1-

.,, 

\ 
13SW/SD24 (G) 

•-I0.38Ul
-158.2JI-

13SW/SD20 (G) 
•-I0.24Ul-

11 JI-/-

13SWISD25 (G) 
- I 0.11Ul-
-/33.8JI-

/ 

Legend 

• 
0 

13SP## 

13SD## 

13SW## 

13SW/SD## 

(G) 

(MS) 

UPGRAD 

-- /--/--

!-- ! 

DRY 

Notes: 

Seep, Sediment or Surface Water Sample with One or 
More Human Health Risk or Ecological Screening Value 
Exceedance 

Seep, Sediment or Surface Water Sample with No Human 
Health Risk or Ecological Screening Value Exceedances 

Seep Sample Location ID 

Sediment Sample Location ID 

Surface Water Sample Location ID 

Surface Water and Sediment Sample Location ID 

Gully 

Mainstream 

Upgradient Location 

Round 1/Round 2/Round 3 Concentrations - For SW/SD 
locations, top line is surface water concentrations; bottom 
line is sediment concentrations. 

Not Sampled in Corresponding Round 

Location was Dry at Time of Sampling 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

1. Human Health Screening Values are: 0.045 ug/L (SW); 0.39 mg/kg (SD). 
2. Ecological Screening Values are: 148.0 ug/L (SW); 9 79 mg/kg (SD). 
3. Aqueous concentrations are in ug/L. 
4. Sediment concentrations are in mg/kg. 
5. Samples not marked as UPGRAD are downgradienl. 
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• 

• 

P JGIS/CRANE NSWCIMAPDOCS/APR/SWMU13 TAGS.APR SWSDSP CADMIUM 8114106 ll.J 

N 

135W/S033 (MS) ._,_,_ 
-/-/14.6J 

135W/S030 (MS) 
•-10.24 U I 0.19 U 

-/17.1J/9.4J 

135W/S034 (MS) 
-1-1- • 

-/-/10.3J 

13SW/SD28 (G) UPGRAO 
0-/0.06U/0.04U 

-/0.63J/0.59J 

13SW/5031 (MS) UPGRAO 
•-t0.13 UI0.29U 

-/4.3J/1.8J 

- IO.~~~ C(i 13SW/S029 (G) 
-/ORY/-

135P04 O 
-/0.13UI-

I 
-::;J_0 .66~J~i--.__~~~~~~~~~~~-=-~~~~~~~~-

13SW/SD22 (G) 
•-10.04 U I 0.039 U 

1.8 JI -/0.65J 

135023 (G) 

;135W/S035 (MS) 
• 1-l-l

-/-/10.4J 

o13SP01 
-/0.DBU/-

135W/S016 (G) 
'('. -/0.06U/-

0.37 u /-/-

13SP02 
0 -/0.04U/-

135W/S014 (G) 
0 -/0.04U/-

0.17 U / -/-
0 13SW/S015 (G) 

-I0.3Ul-
0.25UI-/-

135011 (G) 
0.91 Ji-/- 0013SW11 (G) 

0.29 U I 0.24 U / -

13SW/SD10 (G) 
Oo.1 U/0.19U/-

0.36UI-/-

I 
13SW/S009 (G) 

0 O.D8U/D.05U/-
0.43J/-/-

013so17(G) 
0.38U/-/-

13SW/SD18 (G) 
0 -/0.04 u /-

0.39 UI-/-

"" 

13SW/S012 (G) 
0 0.16 U /0.19 U/ -

0.81 JI-/-

13SWISDD8 (G) 
Oo.06 U I 0.04 U I -

0.62J/-/-

0 o.82J1-1 l3SW/S001 (G) 

e 0.3Ul-/1.3J 
3.5Jl - 13.9J 
Oj3SW/S002 (G) 

13SW/S013 (G) 
•0.11 U/0.12U/-

4.1 Jl-1-

135W/S004 (G) 

~:;~~;:;: 0 

0 ~~"'if~i::!~!.':) 
0.35 U /-/-

0 13SW/S006 (G) 
0.08Ul-/-
0.41 JI-/-

13SW/S007 (G) 
0 0.56 u /0.13 u /

D.66J /-/-

13SW/S019 (G) 
0-/0.04U/-

0.45U/-/-

'"' 

0.32U/- / -
0.55J /-/ -

0 135021 (G) 
0.52J/-/-

13SW/SD03 (G) 
O o.08U/-/-

0.45U/-/-
13SWIS026 (G) 
-ID.04UI- 0 

13SWIS027 (G) 
-I0.04Ul-
-/0.54 J l-
o 

13SWISD24 (G) 
•-/0.04Ul

-/1.1J/-

135W/5020 (G) 
0 -10.04U/-

0.46J/-/-

/ 

13SW/SD25 (G) 
_ , 0.04 u / -'iJ 
-/ 0.88J/-

Legend 

• 
0 

13SP## 

13SD## 

13SW## 

13SW/SD## 

(G) 

(MS) 

UPGRAD 

--/- /--

1-1 

DRY 

Notes: 

-I D.95J/-

Seep, Sediment or Surface Water Sample with One or 
More Human Health Risk or Ecological Screening Value 
Exceedance 

Seep, Sediment or Surface Water Sample with No Human 
Health Risk or Ecological Screening Value Exceedances 

Seep Sample Location ID 

Sediment Sample Location ID 

Surface Water Sample Location ID 

Surface Water and Sediment Sample Location ID 

Gully 

Mainstream 

Upgradient Location 

Round 1/Round 2/Round 3 Concentrations - For SW/SD 
locations, top line is surface water concentrations; bottom 
line is sediment concentrations. 

Not Sampled in Corresponding Round 

Location was Dry at Time of Sampling 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

1. Human Health Screening Values are: 1.8 ug/L (SW); 3.7 mg/kg (SD). 
2. Ecological Screening Values are: 0.15 ugll (SW); 0.99 mglkg (SD). 
3. Aqueous concentrations are in ug/L. 
4. Sediment concentrations are In mg/kg. 
5. Samples not marked as UPGRAD are downgradient. 
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• 

• 

• 

P:/GIS/CRANE_NSWC/MAPDOCS/APR/SWMU13_TAGS.APR SWSDSP COPPER 8114/06 AJ 

N 

13SWIS033 (MS) 
0-1-1-

-1-111.1J 

1JSW/S030 (MS) 
0 -/ 1.4JI1 .3 J 

-/16.4J/18.4J 

1 JSW/SD34 (MS) 
-1-1- 0 

-/-/18.3J 

13SW/S028 (G) UPGRAD 
·-/1.3J l2.2J 

-127.SJ 117.3 J 

13SW/S031 (MS) UPGRAD 
•-11.1 J/5.5 

-118.4J/22J 

13SP03 
-12.4 J 1- ~43SW/S029 (G) 

-/DRY/-
~.4~ 

I "" 

G, 
i'I JSW/5035 (MS) 
-1-1-

o 13SP01 
-11.4J/-

13SWIS016 (G) 
• -13.1 J/-

13.SJ/-/-

-1-/17.1J 

13SP02 
• -/3.6Jl-

13SW/SOU (G) 
•-12.8Jl-

8.9Jl-1-

• 13SWIS015 (G) 
-118Jl-
24.1 JI-I-

121:~~~ ?~!. 0 
e 1JSW11 (G) 

27.1 Jl13.9JI-

13SW/S010 (G) 
•2.2 Jl1 .3Jl-
7JI-/-

13SW/SD09 (G) 
• 3.6J/3J/-

11.9J/-/-

0135011(G) 
11.5JI-/-

1JSW/SD18 (G) 
0 -I0.56Ul-

11.8J/-/-

13SW/S012 (G) 
•1.2J/4.2J1-

10.7 J / -1-

13SW/S008 (G) 
•1.9J/D.38Ul-

19.2J1-1-

13SW/S013 (G) 
•24J13.8J1-

11.3 JI-I-

13SP04 
-/2.9JI- e 

13SW/S022 (G) , 
•-11.J JI 3 J 

32.4Jl-112.1J 

135023 (G) 

~:l.aJ l-/-13SWIS001(c;)
e 5.2J1-122.1 

52.1 J /-125.9 J 

• . 13SW/S002 (G) 
6.1Jl-1-
13.9J/-I-

1JSWIS003 (G) 
•3.3Jl-1-

11 .7J I- /-

01 35021 (G) 
13.2J 1-/-

1JSW/S026 (G) 
-11.JJI- 0 
-/ 18.3J/-

1JSW/S027( 
-12.2J/-
-117.6JI-

• 

13SW/S004 (G) 
12.2Jl-/-

13SWIS007 (G) 
•11.&Jl2.3Jl-

16.6J 1-1-

13SWIS019 (G) 
0-1D.89Jl-

12.2Jl-1-

13.7 JI-/-• 
13SW/S005 (G) 

• 3.4J/-/-
10.6J/-I-

·!~~~(G) 
12.7J1-1-

"" 

13SW/S024 (G) 
•-IHJ/

-/21.&JI-

13SW/S020 (G) 
0 -11.3Jl-

14.9J/-1-

13SW/S025 (G) 
-/0.89U/- O 
-119.7JI-

Legend 

• 
Seep. Sediment or Surface Water Sample with One or 
More Human Health Risk or Ecological Screening Value 
Exceedance 

0 Seep, Sediment or Surface Water Sample with No Human 
Health Risk or Ecological Screening Value Exceedances 

13SP## 

13SO## 

13SW## 

Seep Sample Location ID 

Sediment Sample Location ID 

Surface Water Sample Location ID 

13SW/SD## Surface Water and Sediment Sample Location ID 

(G) Gully 

(MS) Mainstream 

UPGRAD Upgradient Location 

-/--/-- Round 1/Round 21Round 3 Concentrations - For SW /SD 
locations, top line is surface water concentrations; bottom 
line is sediment concentrations. 

1--1 Not Sampled in Corresponding Round 

DRY Location was Dry at Time of Sampling 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

Notes: 
1. Human Health Screening Values are: 150.0 ug/L (SW); 310.0 mg/kg (SD). 
2. Ecological Screening Values are: 1.58 ug/L (SW); 31 .6 mg/kg (SD). 
3. Aqueous concentrations are in ug/L. 
4. Sediment concentrations are in mg/kg. 
5. Samples not marked as UPGRAD are downgradie t. 
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• 

• 

P:IGIS/CRANE_NSWC/MAPDOCS/APR/SWMU13_TAGS.APR SWSDSP IRO N 8/14106 AJ 

N 

13SWISD33 (MS) 
•-1- 1-

- 1- 1243000 J 

13SWISD30 (MS) 
•-1175J l 70.1 u 

- I 299000 J I 21 0000 J 

13SW/SD34 (MS) _,_,_ . 
- 1- 1202000 J 

13SWISD28 (G) UPGRAD 
•-1415J 11600 J 

-1112000J 193700 J 

13SW/SD31 (MS) UPGRAD 
•-124.5 u / 2460 

- 1121000 J / 120000 J 

13SP03 
- / 2070 J I - \ 13SWISD29 (G) 

13SWISD16 (G) 
• - 1 36-00J / -

2~900 J I - I -

- I DRY l -

13SP02 
Q - / 143U / -

0 

13SWISD14 (G) 
e - / 147U l -

184VOJ I - l 
e 13SWISD15 (G) 

- 16220J. l -
25900J 1- 1-

13SD11 (G) 
25900J l - I - . 

• 13SW11 (G) 
2340 J / 61Bll J I -

13SW/S010 (G) 
•1140J / 406J 1-

1990 J I - I -

I 
13SWIS009 (G) 

• 2350J 1152J1-
34800 J /-I -

e 13S017°7i(G~)--------
18300 J I - I -

13SWISD18 (G) 
•-147.8U l -

24900Jl-I-

13SWISD12 (G) 
• 1090J/1920 J 1-

46300 J I -I-

13SWIS008 (G) 
•1140J 12750J 1-

26100 J l-1-

--

13SW/S013 (G) 
• 673J/337J l -

838ll0 J / - /-

13SP04 
- 1922J / - 0 

13SWISD22 (G) 
e- / 116U l767J 

171000J 1-141900 J 

13SD23 lG) _ -

- i 19900 .f I -1
1
3Sw1soo1 (G) 

• 467J l - / 3690 
213!!9.J 1-155500 J 

• 13SWIS002 (G) 
3180J l-l-
16700 J / - / -

e 13SD21 (G) 
14900J 1- 1-

13SWIS003 (G) 
• 700 J l - 1-

22200J/ - / -

13SW/SD26 (G) 
- 175.4U / - e 

- 1135000 J / -

13SWISD27 (G) 
- 1162U / -
-181000J I -

• 

13SWIS004 (G) 
8940J / - / - • 

46100J l -I-

• ~:Owj~~~ '.'.'.l 
20BOOJ l-l 

e 13SWIS006 (G) 
1380 J l - l -

13SWIS007 (G) 
• 1s200 J1193J 1-

9900 J I-I-

13SWIS019 (G) 
•- t 74.8U / -

33100J l -I-

17500 J I - I-

"" 

-- ----

13SWIS024 (G) 
• - t 432J l 

-1195000J I-

13SW/SD20 (G) / 
•- 1455J l -

36500J l7 

13SWIS025 (G) 
- 134.7U I - e 

- / 121000 J I -

--

Legend 

Seep, Sediment or Surface Water Sample with One or 
• More Human Health Risk or Ecological Screening Value 

E.xceedance 

o Seep, Sediment or Surface Water Sample with No Human 
Health Risk or Ecological Screening Value E.xceedances 

13SP## Seep Sample Location I 0 

13SO## Sediment Sample Location ID 

13SW## Surface Water Sample Location ID 

13SW/SO## Surface Water and Sediment Sample Location ID 

(G) Gully 

Mainstream 

Upgradient Location 

(MS) 

UPGRAD 

--/--/- Round 1/Round 2/Round 3 Concentrations - For SW /SO 
locations, top line is surface water concentrations; bottom 
line is sediment concentrations. 

/- / 

DRY 
~ 

Notes: 

Not Sampled in Correspcnding Round 

Location was Dry at Time of Sampling 

SWMU Boundary 

Building 

Rai lroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

1. Human Health Screening Values are: 1100 ug/L (SW); 2300 mg/kg (SD). 
2. Ecological Screening Values are: 1000 ug/L (SW); not applicable (SD). 
3. Aqueous concentrations are in ug/L. 
4. Sediment concentrations are in mg/kg. 
5. Samples not marked as UPGRAD are downgradient. 
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P:IGIS/CRANE NSWCIMAPDOCS/APR/SWMU13_TAGS.APR SWSDSP LEAD 8114106 AJ 

N 

13SW/S033 (MS) 
•- 1- / 

- /- / 38.9J 

13SW/S030 (MS) 
• -1 0.1 2u 10.11 u 

- / 45.6 J / 39.1 J 

13SW/S034 (MS) 
- / - / - . 

- / - l_40.6J 

13SW/S028 (G) UPGRAD 
•- t 0.45U / 1.1 U 

- / 35.7 J / 37.2 J 

o 13SP01 
- / 0.2 U / -

13SW/S016 (G) 
- / 1.BJ / -
20:5 J / - / -

13SW/SD31 (MS) UPGRAD 
•- t 0.09 u / 1.3 J 

- / 20.6 J / 25.2 J 

- 1 1 1~~ 4!:>13SW/S029 (G) -~ 
- / DRY / -
- / 32.9J / -

I 
13SW/S035 (MS) 

O- t- t 
/ - 1-125.6J 

13SP02 
Q - / 0.31 U/ -

13SW/SD14 (G) 
Q - / 0.15U / -

4.2J / - / -

e 13SW/5015 (G) 
- / 9 .7J / -
14.BJ / - / -

135011 (G) O 
20J / - / - e 13SW11 (G) 

2.3 J / 3.5 J / -

13SW/S010 (G) 
• 1.3 J / 0.27 u , _ 

11 J / -/ -

I 
13SW/S009 (G) 

e 1.5J / 0.41 U / -
17.6J /-/-

"' 

13SW/SD12 (G) 
•o.92 u 12 J 1-

21 .4 J / - / -

13SW/SDOB (G) 
0 1.2U / 0.09U / -

17 J / - / -

0 13SD17 (G) ......____ 
13.7J / - / - --......... 

13SW/5018 (G) 
0 - / 0.07U / -

19.2J / - / -

G 

13SW/SD13 (G) 
•o.n u 10.24 ut-

38.1 J t- t -

13SP04 e 
- / 1.9J /-

\ -
13SW/SD22 (G~<I' 

e a; 17 0/,1:!: !65 UJ 

135023 (G) 
.34.BJ ( - / -
0 13SW/S001 (G) 

• 3.5J / - /1 37J 
471 J /- / 521 J 

• 13SW/5002 (G) 
3.6J / - / -
18.6J /-/-

13SW/S003 (G) 
Oo.94 U/ - / -

21.4 J / - / -

o 13SD21 (G) 
19.2 J / - / -

13SW/S026 (G) 
- / 0.76 U / - e 
- / 46.6 J / -

13SW/S027 (G) 
- / 0.22 U/ -
- / 46.2J / -• 

13SW/S004 (G) 

13SW/S007 (G) 
•29.9 J / 1 .6 U I -

31 .4J /-/-

13SW/SD19 (G) 
0 - / 0.13U / -

20.1J /- / -

1,-:~ : = : =. 
e ~35s_ri;~o:i.:.(G) 

11 .7J / - / -

• 13SW/SD06 (G) 
1.9 J / - / -
23.9 J /- / -

13SW/SD24 (G) 
•- t 0.7BU / 

- / 54.BJ / -

13SW/SD20 (G) 
0 - / 0.35 U/ - / 

20.7J / - / 7 

13SW/5025 (G) 
- / 0.07 U / - e 
- / 49.5J /-

Legend 

• Seep, Sediment or Surface Water Sample with One or 
More Human Health Risk or Ecological Screening Value 
Exceedance 

0 Seep, Sediment or Surface Water Sample with No Human 
Health Risk or Ecological Screening Value Exceedances 

13SP## Seep Sample Location ID 

13SD## Sediment Sample Location ID 

13SW## Surface Water Sample Location ID 

13SW/SD## Surface Water and Sediment Sample Location ID 

Gully 

Mainstream 

Upgradient Location 

(G) 

(MS) 

UPGRAD 

- /--/- Round 1/Round 2/Round 3 Concentrations - For SW/SD 
locations, top line is surface water concentrations; bottom 
line is sediment concentrations. 

/-/ 

DRY 

Notes: 

Not Sampled in Corresponding Round 

Location was Dry at Time of Sampling 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

1. Human Health Screening Values are: 15.0 ug/L (SW); 400.0 mg/kg (SD). 
2. Ecological Screening Values are: 1. 17 ug/L (SW); 35.8 mg/kg (SD). 
3. Aqueous concentrations are in ug/L. 
4. Sediment concentrations are in mg/kg. 
5. Samples not mar1<ed as UPGRAD are downgradient. 
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P1GIS/C~NE_NSWC/MAPDDCS/APR/SWMU13_TAGS .APR SWSDSP MANGANESE 8114106 AJ 

N 

13SWISD33 (MS) 
•-1-1-

-/-11550J 

13SW/SD30 (MS) 
•-17.9J15.3 u 

-12140J13960 J 

13SW/SD34 (MS) 
-1-1- • 

-1-l 1450J 

13SWISD28 (G) UPGRAD 
•-1122Jl60.1 J 
-I 3240J12570 J 

13SW/SD31 (MS) UPGRAD 
•-12Ul23 

-/1330J/1250J 

13SP03 
-149.1 J 1- ~ 13SW/SD29 (G) 

-IDRYl-
- L2700JI-

I 
• _:ii:~~i::s (MS) 

-1-12610J 

13SP02 

0 -11s.&J1-

13SwJS01• (G) 
0 -/26.1J/-

65.3Jl-1-

•13SWISD15 (G) 
-1516Jl-
247J1-1-

37~~~~1~. 
•13SW11 (G) 

1211Jl64J/-

13SWISD10 (G) 
•231JI1900J/-

67.5Jl-1-

13SWISD09 (G) 
• 25J110.6 J, _ 

264JI-/-

• 13SD17(G) 
724JI-/-

13SWISD18 (G) 
•-119.5J/-

1290J/-1-

13SWISD12 (G) 
•&9.9 J / 292 JI -

6130Jl-I-

13SW/SD08 (G) 
•118J/3190Jl-

591 JI-I-

13SW/SD13 (G) 
•107Jl170Jl-

1760J/-/-

13SW/SD22 (G) ,@ 

-/136J/9.4 u 
• 4580J/-/2980J 

135023 (G) 
.¢1J!..JJ-1-
• 13SW/SD01 (G) 

• 8.2J/-/63 
204J1-1249 J 

• 1 JSW/5002 (G) 
104Jl-1-
641 J/-/-

13SWISD03 (G) 
•11.7Jl-/-

1580Jl-1-

e13SD21 (G) 
1440Jl-1-

13SW/SD26 (G) 
-/14.2JI- • 
-13580JI-

13SW/SD27 (G) 
-/28.1Jl-
-13040J/-• 

13SWISD04 (G) 

13SWISD07 (G) 
•195 J 134.2 J I -

147Jl-I-

13SW/SD19 (G) 
·-/26J/-

296()J/-/-

6:;~~~=:=. 
• 13SW/SD05 (G) 

114Jl-/-
747 JI-/-

• 13SW/SD06 (G) 
8UJl-/
n3J/-/-

13SWISD24 (G) 
•-1111Jl

-12220JI-

1JSW/SD20 (G) 
•-141.4J/-

819J/-/-

~ / 

J 13SWISD25(G) 
-/7.SJI- • 

-/4000J/-. ..,. 

Legend 

• 
0 

13SP## 

13SD## 

13SW## 

Seep. Sediment or Surface Water Sample with One or 
More Human Health Risk or Ecological Screening Value 
Exceedance 

Seep, Sediment or Surface Water Sample with No Human 
Health Risk or Ecological Screening Value Exceedances 

Seep Sample Location ID 

Sediment Sample Location ID 

Surface Water Sample Location ID 

13SW/SD## Surface Water and Sediment Sample Location ID 

(G} Gully 

Mainstream 

Upgradient Location 

(MS} 

UPGRAD 

--/--/-- Round 1/Round 2/Round 3 Concentrations - For SW/SD 
locations, top line is surface water concentrations: bottom 
line is sediment concentrations. 

/--/ 

DRY 

CJ 

Notes: 

Not Sampled in Corresponding Round 

Location was Dry at Time of Sampling 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval} 

1. Human Health Screening Values are: 88.0 ug/L (SW}; 180.0 mg/kg (SD). 
2 Ecological Screemng Values are: not applicable (SW); not applicable (SD}. 
3. Aqueous concentrat'ons are in ug/L. 
4. Sediment concentrations are in mg/kg. 
5. Samples not marked as UPGRAD are downgradient. 
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PJGIS/CRANE_lllSWC/MAPOOCS/APR/SWMU13_TAGS.APR SWSDSP VANADIUM 8/14106 AJ 

N 

13SWIS033 (MS) 
•-1-1-

-l-174.8J 

13SWIS030 (MS) 
•-10.22u 11.14 u 

-1101 Jl67.5J 

13SW/S034 (MS) 
-1-1- • 

-l-175.8J 

13SWIS028 (G) UPGRAC 
•- I 0.89Jl2.9 

-146.2J153.8 J 

13SW/SD31 (MS) UPGRAD 
•-I0.16Ul3.6 

-147.6Jl61.6J 

13SP03 
-15.4 J 1- ~ 1:l5W/SD29 (G) 

-IORYl-
- 143.4JI-r-

/ 
e ~~~S(MS) 

13SWISD16 (G) 
-112Jl-
21.7Jl-1-

-1-148.lJ 

13SP02 

0 -10.saJ 1-

135w1so14 (G) 

• ;,!2oj9( :_:: 

e 13SWIS015 (G) 
-18.4Jl-
17.6Jl-I-

ii~~~Y:!. • 
•13SW11 (G) 
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P:\GIS\CRANE_NSWC\MAPDOCS\APR\SURVEYED_PROPOSED.APR SWMU13 METAL CONCENTRATIONS LAYOUT 10/16/06 KM 
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-- lj 

~~ ,Iv 
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VANADIUM 19.1 J (H) 

LEGEND 

0 SWMU 13 Surveyed 
Sediment Location 

DRAWN BY 

K. MOORE 

Building 

SWMU Boundary 

H - Exceeds Human Health Risk Assessment Screening Value 

E - Exceeds Ecological Risk Assessment Screening Value 

DATE 
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CHECKED BY DA'!E 
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SCALE 

AS NOTED 

Road 

Railroad 

Fence 

Tree Line 

Stream/River 

Topographic Contours 
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~\~ D~~:(j~~ 
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~ 13$_, l 
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rf .. r--- ANTIMONY 0.2 U ~- _ ~ 
~ / l ARSENIC 5 J (H) ~__....,,~~ 

- - -), CADMIUM 0.19 J =---- c~\ 
lj COPPER 7.5 J :::::::----_ 
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~ p LEAD 10.6 J "' fl Iii):;/ =~~SE 1::4}7~) 
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I 1000 0 1000 Feet 

METAL CONCENTRATIONS IN SEDIMENT (mg/kg} FOR ADDITIONAL 

METAL DELINEATION!TOXICITY TESTING SAMPLES APPROVED BY 

CONTRACT NUMBS~ 

CTO 0343 

OATE 

SWMU 13 MINE FILL B 
APPROVED BY DATE 
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DRAWING NO. 

Figure 5-17 
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Monitoring Well with One or More Human 
Health Risk Screening Value Exceedance 

Monttoring Well with No Human Health 
Risk Screening Value Exceedances 

13MWT25 Sample Location 

(Puz) Pennsylvanian Upper Zone Well 

(V} Valley Zone Well 

-/--/-- Round 1/Round 2/Round 3 Concentrations 

/--/ Not Analyzed in Corresponding Round 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval} 
Note: 

1. Human Health Screening Value is 3600 ug/L 
All results in ug/L. 

2. Tags with no data for one or more rounds 
indicate that well was not sampled in the omitted rounds. 
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Legend 
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13MWT25 

(Puz) 

(V) 

Monitoring Well wtth One or More Human 
Health Risk Screening Value Exceedance 

Monitoring Well wtth No Human Health 
Risk Screening Value Exceedances 

Sample Location 

Pennsylvanian Upper Zone Well 

Valley Zone Well 

-!-/- Round 1/Round 2/Round 3 Concentrations 

1- 1 Not Analyzed in Corresponding Round 

Note: 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

1. Human Health Screening Value is 0.045 ug/L 
All resutts in ug/L 

2. Tags with no data fo; one or more rounds 
indicate that well was not sampled in the omitted rounds. 
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13MWT25 

(Puz) 

(V) 

Monitoring Well with One or More Human 
Health Risk Screening Value Exceedance 

Monitoring Well with No Human Health 
Risk Screening Value Exceedances 

Sample Location 

Pennsylvanian Upper Zone Well 

Valley Zone Well 

- /--/- Round 1/Round 2/Round 3 Concentrations 

/--/ Not Analyzed in Corresponding Round 

Note: 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

1. Human Health Screening Value is 4 .0 ug/L. 
All results in ug/L. 

2. Tags with no data for one or more rounds 
indicate that well was not sampled in the omitted rounds. 
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P1GIS/CRANE NSWC/MAPDOCS/APR/SWMU13 TAGS.APR CHROMIUM EXCEEDANCE 10/16/06 SS 

N 

Legend 

• 
0 

13MWT25 

(Puz) 

(V) 

- /--/- 

/--/ 

Note: 

Monitoring Well with One or More Human 
Health Risk Screening Value Exceedance 

Monitoring Weil with No Human Health 
Risk Screening Value Exceedances 

Sample Location 

Pennsylvanian Upper Zone Well 

Valley Zone Well 

Round 1/Round 2/Round 3 Concentrations 

Not Analyzed in Corresponding Round 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

1. Human Health Screening Value is 11 .0 ug/L 
All results in ug/L. 

2. Tags lNlth no data for one or more rounds 

0 
13MWT48 (V) 
-/-/0.81 u 

indicate that well was not sampled in the omitted rounds. 

0 

13MWT49 M 
- 1 - / 0.84 u 

0 13MWT50 M 
-1-/0.98 u 

13MWT51 (V) 
-/-14.6 J 

0 

0 

13MWT42 (Puz) 
-139.6 J/-

13MWT05 (Puz) 
36.4 J/145 J/2 u • 
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P:/GIS/CRANE_NSWCIMAPOOCS/APR/SWMU 13 _TAGS.APR COBALT EXCEEDANCE 10/16106 SS 

N 

Legend 

• 
0 

Monitoring Well wrth One or More Human 
Health Risk Screening Value Exceedance 

Monrtoring W ell wrth No Human Health 
Risk Screening Value Exceedances 

13MWT25 Sample Location 

(Puz) Pennsylvanian Upper Zone W ell 

(V) Valley Zone W ell 

-/--/- - Round 1 /Round 2/Round 3 Concentrations 

1-1 Not Analyzed in corresponding Round 

-

Note: 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

1. Human Health Screening Value is 73.0 ug/L 
All results in ug/L 

2. Tags with no data for one or more rounds 

0 
1JMWT48 M 
-1- 10.97 u 

indicate that well was not sampled in the omitted rounds. 

0 

13MWT49 M 
- 1-1 1.1 J 

... 

Q 13MWT50 M 
-1-12.2 J 

13MWT51 (V) 
- 1- 1'29 J 

0 

0 

I 

13MWT43 (Puz) 
- 165 J l -

0 e 13MWT07 (Puz) 
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13MWT02 (Puz) 
119 J l71 Jl

e 

1JMWT01 (PUI) 
36 J I 29.9 JI -

0 
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26.3 J l 24 Jl-
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P:/GIS/CRANE_NSWC/MAPOOCS/APR/SWMU13_TAGS.APR MANGANESE EXCEEOANCE 10/16106 SS 

N 

Legend 

• 
0 

Monitoring Well wrth One or More Human 
Health Risk Screening Value Exceedance 

Monrtoring Well wrth No Human Health 
Risk Screening Value Exceedances 

13MWT25 Sample Location 

(Puz) Pennsylvanian Upper Zone Well 

(V) Valley Zone Well 

- /--/-- Round 1 /Round 2/Round 3 Concentrations 

/--/ Not Analyzed in Correspcnding Round 

Note: 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

1. Human Health Screening Value is 88.0 ug/L. 
All results in ug/L. 

2. Tags with no data for one or more rounds 

• 
13MWT48 (V) 
- / - /1 56 

indicate that well was not sampled in the omitted rounds. 

/ 
• 

13MWT49 M 
- 1- 1357 

• 13MWTSO M 
- 1-1 146 

• 
13MWT51 (V) 
- 1- 13370 J 

650 

• 

13MWT43 (Puz) 
- / 825 J l -

e • 13MWT07 (Puz) 

13MWT11 (Puz) 
250 J l 251 U /

e 

13MWT12 (Puz) 
216 J 1312 u 1-

1800 J / 1810 J I -

13MWT08 (Puz) 
0 57.6 U / 38.3 J I -

e 
13MWT02 (Puz) 
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13MWT01 (Puz) 
689 J / 566 U l

e 
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e302 J l 211 J I -
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PJGIS/CRANE ._NSWC/MAPDOCS/APR/SWMU13_ .. TAGS.APR IRON EXCEEDANCE 1011 6106 SS 

N 

Legend 

• 
0 

Monitoring Well with One or More Human 
Health Risk Screening Value Exceedance 

Monitoring Well wrth No Human Health 
Risk Screening Value Exceedances 

13MWT25 Sample Location 

(Puz) Pennsylvanian Upper Zone Well 

(V) Valley Zone Well 

-/--/-- Round 1 /Round 2/Round 3 Concentrations 

/--/ Not Ana1Y2ed in Corresponding Round 

Note: 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

1. Human Health Screening Value is 1100.0 ug/L. 
All results in ug/L. 

2. Tags with no data for one or more rounds 

0 
13MWT48 M 
-1- 126.9 u 

fl 

indicate that well was not sampled in the omitted rounds. 

0 

13MWT49 M 
-l-/15ll J 

• 
13MWT51 M 
-1-151°;20 J 

• 

13MWT42 (Puz) 
-120000 Jl-

650 

• 
13MWT"3 (Puz) 
-14600 JI-

0 13MWT07 (Puz) 
128 Jl683 JI-

13MWTIM (Puz) 
5400 Jl1530 JI- e 

13MWT11 (Puz) 
4250 J I <4340 J I - 13MWT08 (Puz) 

• 600 Jl3520 J I -• 
13MWT12 (Puz) 
2020 J/129 Ule 

13MWT10 (Puz) 
3560 J I 22900 J I -

13MWT02 (Puz) 
10500 JI 15200 J 1-

e 

• 

13MWT01 (PUZ) 
135 JI 61.7 U I -

0 

13MWT03 (Puz) 
1910 J/344 UI-

/ 
• 13MWT06 (Puz) 

12000 J/1520 JI-• 
13MWT39 (Puz) 
-/1450 JI-

e e 13MWT16 (Puz) 
2570 Jl159 UI-

13MWT27 (Puz) 
-/17300J/-

( 

• 

• 
13MWT40 (Puz) 
-1272 Jl-

0 
13MWT17 (Puz) 
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9260 Jl17500 JI-
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0 • 
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L __ _ 
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P:IGIS/CRANE_NSWCIMAPDOCS/APR/SWMU13_TAGS.APR NICKEL EXCEEDANCE 10/16106 SS 

N 

Legend 

• 
0 

Monitoring Well wrth One or More Human 
Health Risk Screening Value Exceedance 

Monitoring Well wrth No Human Health 
Risk Screening Value Exceedances 

13MWT25 Sample Location 

(Puz) 

(V) 

-/--/--

Pennsylvanian Upper Zone Well 

Valley Zone Well 

Round 1/Round 2/Round 3 Concentrations 

1--1 Not Analyzed in Corresponding Round 

Note: 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

1. Human Health Screening Value is 73.0 ug/L 
All results in ug/L 

2. Tags with no data for one or more rounds 

0 
13MWT48 M 
-/-/3.2J 

indicate that well was not sampled in the omitted rounds. 

0 

13MWT49 M 
-1-/2.2 J 

O 13MWTSO M 
-/-19.7 J 

13MWT51 M 
-/-/22.4 J 

0 

13MWT42 {Puz) 
- 128.4 J / -

''° 

13MWT43 (Puz) 
-1129 Jl-

e • 13MWT07 (Puz) 
299 J/315 J/-

13MWT11 (Puz) 
86.5 J I 81 JI -

0 

13MWT12 (Puz) 
O 164 J/15.3 JI-

13MWT10 (Puz) 
371 J/357 Jle 

13MWT04 (Puz) 
314 Jl107 JI- e 

13MWT08 {Puz) 
0 4.2 J/6.1 JI-

13MWT06 (Puz) 
11.7 Jl2.9 J/-
0 
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-/25.6 Jl-

0 

0 0 13M' VT16 (Puz) 
7.1 J/5.J JI-

13MWT27 (Puz) 
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0 • 
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6.0  FATE AND TRANSPORT / CONCEPTUAL MODEL 

This section presents an overview of the movement of contaminants at SWMU 13 among the 

environmental media.  The focus is placed on major contaminant groups (explosives, metals, inorganic 

nitrogen compounds, PAHs, and PCBs), which might be attributed to site operations and have been 

detected in environmental media at SWMU 13.  The information presented in this section is to be used to: 

 

• Provide information on the chemical and physical properties, which affect the mobility, migration, 

biodegradation, and persistence of the principal COPCs at SWMU 13. 

 

• Assist in human health and ecological risks presented in Sections 7.0 and 8.0. 

 

• Assist in risk management decisions. 

 

• Assess whether movement of contaminants among environmental media will result in significant 

future changes to exposure point concentrations to receptors or significant exposure to receptors not 

currently exposed or at locations not currently exposed. 

 

• Assess whether the potential exists for contaminant concentrations to decrease over time in various 

media. 

 

• Present a conceptual site model which identifies contamination sources, contaminant migration 

pathways, and potential receptors.  

 

6.1 PROPERTIES AFFECTING MOBILITY, ATTENUATION, AND PERSISTENCE 

COPCs present at SWMU13 belong to five primary groups:  energetic compounds, PAHs, PCBs, metals, 

and inorganic nitrogen compounds.  Numerous COPCs identified in Sections 7 and 8 (e.g., dioxin 

congeners, several SVOCs, and several VOCs) were detected very infrequently and/or detected at low 

concentrations, and were determined not to pose a significant risk (please see Sections 7 and 8 for 

chemicals dismissed as COPCs); these chemicals are not discussed in Section 6.  Section 6 

concentrates on the COPCs that are considered to be the primary contaminants of concern.  The primary 

chemical and biological factors which affect the mobility, migration, biodegradation, and persistence of 

these chemicals are solubility, adsorption/desorption, biodegradation, photolysis, and plant uptake.  

These processes and their effects on fate and transport will be discussed in this section.   
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6.1.1 Solubilities and Adsorption/Desorption Properties 

Literature values and regulatory guidance values for solubilities, organic matter-water partition coefficients 

(Koc), soil-water partition coefficients (Kd), and biodegradation rates are summarized in Tables 6-1 through 

6-3.  These values are based on field investigations, laboratory experiments, and theoretical calculations 

that are described in scientific literature.  In most instances, the values found for each parameter for each 

chemical has an extremely wide range.  Thus, the parameter values listed in Tables 6-1 through 6-3 may 

not be accurate or entirely applicable to the SWMU 13 setting, but they are useful for comparative 

purposes to rank COPCs against each other in terms of their relative mobilities and biodegradation 

potential. 

 

As shown in Table 6-1, the PAHs and Aroclor-1248 have the lowest solubilities and generally have the 

highest affinities for sorbing to organic carbon and soil.  Like the PAHs and Aroclor-1248, many of the 

metals also have high affinities for sorbing to soil (e.g., aluminum, beryllium, chromium, lead, and 

vanadium).  For these COPCs, the concentrations dissolved in groundwater should be low and the rates 

of migration through surface water, soil, and groundwater systems should be very slow or insignificant. 

 

The remaining metals (antimony, arsenic, cadmium, cobalt, copper, iron, manganese, nickel, and zinc), 

most of the energetic compounds, and ammonia have moderate affinities for sorption to soil and therefore 

can move through the environment more quickly than the COPCs listed above.  However, their mobility 

and migration rates are still impeded by sorption and in some cases solubility constraints. 

 

The COPCs with the lowest affinities for sorption (i.e., lowest Koc and Kd values) are RDX, 2-amino-4,6-

dinitrotoluene (2ADNT), 4-amino-2,6-dinitrotoluene (4ADNT), and nitrate.  These compounds have the 

greatest mobilities and should migrate more quickly through soil, groundwater, and surface water 

systems.  As shown in Section 5.0, RDX has in fact been detected in more media and more samples than 

any other COPC.  Widespread detections of elevated nitrate concentrations have also occurred in 

groundwater and surface water samples. 

 

The Kds of the metals are intermediate to high in value and indicate that the metals should be relatively 

immobile.  However, the natural soils and groundwater associated with the Pennsylvanian age rocks in 

southern Indiana are slightly to strongly acidic because: 

 

• The Pennsylvanian shales, coals, and sandstone units typically contain pyrite, which forms sulfuric 

acid when oxidized. 
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• The near-surface rocks have undergone chemical and physical weathering through a very long period 

of geologic time, which has allowed the oxidation of pyrite and the leaching and removal of any 

carbonate minerals that may have once been present in the rocks; and 

 

• The residual soils and near-surface rock units have been subjected to acid rain in recent decades. 

 

Because of lower pH values in the soils, bedrock, and groundwater, the solubilities of most metals are 

generally higher than would be expected at near-neutral pH values.  In addition, the Kd values of most of 

the metals are depressed.  Therefore, the higher concentrations of metals causing screening level 

exceedances, as described in Section 5.0, may be due in large part to the lower pH values that are 

naturally prevalent. 

 

Another factor that greatly affects the solubilities and mobilities of iron, manganese, chromium, and 

arsenic are their valence states.  Each of these metals has more than one valence state which is stable in 

nature.  The oxidation-reduction conditions of the soil, bedrock, groundwater, or surface water systems 

where these metals reside will control the valence states of the metals in each specific environment and 

location.  Iron and manganese are much more soluble and mobile under reducing conditions, where the 

reduced forms of these metals (Fe+2, Mn+2) are most prevalent.  Chromium is more soluble and mobile 

under oxidizing conditions (i.e., surface soils and surface waters), where the oxidized ionic species (Cr+6) 

should be most prevalent. 

 

Even though the PAHs, Aroclor-1248, and many of the metals have high affinities for adsorption to soil 

and sediment, they can still move through the environment away from a source area via erosion and 

sediment transport (i.e., surface water pathway) or via wind erosion and transport. 

 

6.1.2 Biodegradation 

As shown in Table 6-1, the degradation half-lives for the PAHs are on the order of 2 to 10 years.  

Aroclor-1248 is more resistant to degradation (i.e., more recalcitrant) and takes more than 50 years 

(estimated) for half of the mass to biodegrade.  Metals do not degrade at all.  Hence, it is probable that 

the total mass of these COPCs at SWMU 13 will remain relatively stable over time and will not decline as 

a result of degradation (chemical or biological). 

 

Numerous laboratory studies and past site investigations at Department of Defense facilities have yielded 

information on the biodegradation of energetic compounds (see Table 6-3).  TNT in soils, groundwater, 
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and surface water can degrade biotically or abiotically and can degrade under a fairly wide range of pH 

and Eh conditions (Price et al., 1997; Brannon et al., 1998; Talmage et al., 1999).  The two most common 

degradation products of TNT found in soils and groundwater have been 2ADNT and 4ADNT (Li et al., 

1981; Daun et al., 1998; Pennington et al., 1999a,b,c).  These compounds subsequently degrade to 

diaminonitrotoluene compounds and other less reactive compounds.  2ADNT and 4ADNT have been 

found in surface and subsurface soils (Tables 3-5 and 3-7), gully waters (Table 3-10), perched 

groundwater in overburden soil (Table 3-32), and the uppermost groundwater in bedrock (Table 3-33) 

collected at SWMU 13.  2ADNT and 4ADNT have also been detected in one seep sample and one valley 

well location where TNT was not detected.  Thus, there is ample evidence that microbial biodegradation 

of TNT is occurring in soils, the surface water, and the groundwater system, and the degradation products 

of TNT are more mobile than TNT itself. 

 

Scientific studies have shown that HMX and RDX are also biodegraded in soils and groundwater (Tables 

6-1 and 6-3). However, the half-lives of HMX and RDX are thought by most researchers to be relatively 

long (e.g., 20-40 years), especially in soils.  DNX, MNX, and TNX are typically cited as the most prevalent 

daughter products of RDX biodegradation.  These three degradation compounds have been detected at 

SWMU 13 in numerous gully water samples (Table 3-10), seep samples (Table 3-33), and shallow 

groundwater samples in the upper monitoring zone (Tables 3-24 and 3-32) and are collocated practically 

everywhere that RDX was detected.  Low concentrations of MNX (0.28-0.31 μg/L) were also detected in 

two out of the five samples collected from the unnamed creek on the northwest side of SWMU 13.  Thus, 

the products of RDX biodegradation appear to be present almost everywhere that RDX is present, albeit 

in lower concentrations. 

 

HMX is the energetic compound detected at SWMU 13 that is theoretically most resistant to 

biodegradation.  Although HMX degradation is most likely occurring at a slow rate at SWMU 13, there are 

no known compounds which can be identified at SWMU 13 which are explicitly attributable to HMX 

degradation. 

 

6.1.3 Plant Uptake 

Recent research by the United States Army Corps of Engineers (USACE) (May et al., 2003) suggests that 

plant uptake and phytoremediation may also be removing, degrading, and volatilizing RDX and TNT from 

the soils at the Ammunition Burning Grounds (SWMU 3) at NSWC Crane.  Vegetation samples were 

collected from trees and shrubs located on the northwest side of the ridge containing SWMU 13.  This 

location was chosen because RDX-contaminated groundwater was considered most likely to be present 

and being taken up by plants.  Results of the leaf analyses showed a relatively high frequency 
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(>35 percent) of detections of RDX, MNX, HMX, and 2,6-dinitrotoluene in the 16 vegetation samples that 

were analyzed (see Tables 3-45 and 3-46).  Thus, the trees and vegetation on the northwest side of the 

ridge appear to be taking up groundwater and energetic compounds as groundwater discharges to the 

hillside.  The energetic compounds may be photolytically degraded in the leaves while the leaves are still 

on the trees (see Section 6.1.4). 

 

Leaves will probably carry some RDX and HMX back down to the ground during autumn and winter 

months.  However, most of the leaves falling to the ground (i.e., leaf litter in the forest) will decay in place 

and the RDX and HMX will either biodegrade during decay or will be returned to the soil column, where it 

could recycle back up into the vegetation.  No data are available to quantify RDX and HMX degradation 

rates in the leaf litter or the underlying soil. 

 

6.1.4 Abiotic Degradation 

Organic chemicals can degrade abiotically.  One means of abiotic degradation is hydrolysis, where the 

compound reacts with water to form two or more new compounds.  “At neutral or acidic pH values, RDX 

does not hydrolyze to an appreciable extent in freshwater or seawater (Talmage et al., 1999).”  Reported 

hydrolysis half-lives of 170 days to several years indicate that hydrolysis is not a significant degradation 

process for RDX in natural water (Sikka et al., 1980; Spanggord et al., 1980a).  Hydrolysis of other 

organic contaminants at SWMU 13 are not known to be significant. 

 

Photolysis can be a primary abiotic degradation mechanism in translucent surface water (e.g., ponds, 

creeks, drainage ditches, and streams).  Photolysis is the decomposition of a compound into simpler units 

when the parent compound absorbs radiation (e.g., sunlight).  Photolytic degradation rates are typically 

slowed by high turbidity and increasing depth of water.  RDX absorbs ultraviolet light with wavelengths 

between 240 and 350 nm (Etnier, 1986) and undergoes rapid photolysis in water (Sikka et al., 1980; 

Spanggord et al., 1980b).  Spanggord and others (1980b) measured half-lives for RDX of 13, 14, and 

9 days in distilled water, Holsten River water (Tennessee), and pond water, respectively.  The photolytic 

degradation rate of RDX in the three types of water were much higher than the degradation rate of HMX 

(Spanggord et al., 1980b).  This was attributed to the fact that RDX has greater molar absorptivity.  Nitrite, 

nitrate, and formaldehyde were identified as photolytic transformation products of RDX and HMX.  

 

Just and Schnoor (2004) determined that RDX was photodegraded in reed canary grass leaves exposed 

to simulated sunlight.  The primary degradation products were nitrous oxide and 4-nitro-2,4-diazabutanal.  

This is the first time that 4-nitro-2,4-diazabutanal has been measured in plant tissues following 

phytotransformation of RDX.  These compounds, along with nitrite and formaldehyde, were also detected 
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in aqueous RDX systems exposed to the same simulated sunlight.  Results showed that the initial 

products of RDX photodegradation in translucent plant tissues were similar to products formed from 

aqueous photolysis of RDX.  The detection of similar RDX degradation products in both aqueous and 

plant-based systems suggests that RDX may be initially transformed by similar mechanisms in both 

systems.  Direct photolysis of RDX via ultraviolet irradiation passing into the leaves is hypothesized by 

Just and Schnoor (2004) to be responsible for the observed transformations.  In addition, membrane-

bound "trap chlorophyll" in the chloroplasts may shuttle electrons to RDX as an indirect photolysis 

transformation mechanism. 

 

TNT is another energetic compound that is susceptible to photolytic degradation.  In laboratory studies 

(Spanggord et al., 1980b; Talmage et al., 1999), TNT photolyzed rapidly in natural water, with half-lives of 

0.5-22 hours.  In field studies, TNT declined within a short distance of discharge points.  Because 

photolytic degradation decreases with the intensity of the irradiating light, this type of degradation is least 

likely or least rapid when dissolved in turbid water or in water bodies covered by tree canopy.  At NSWC 

Crane many of the drainage channels are tree-covered.  Hence, photolysis is expected to be retarded, 

except in areas where drainage channels receive ample sunlight. 

 

Photolysis is not believed to be a potentially significant degradation mechanism for the other site-related 

organic contaminants. 

 

6.2 CONCEPTUAL SITE MODEL 

Figure 6-1 presents a schematic diagram of pathways that contaminants may take as migration routes 

from the site.  Table 6-4 presents an overall summary of chemical analyses performed on the samples 

collected from SWMU 13.  For each medium or subset of medium, the average and maximum COPC 

concentrations are presented.  This summary is intended to present the overall picture of which chemicals 

are migrating, which ones are the most widespread, and which ones have the potential to migrate further. 

 

6.2.1 Historical Operations and Releases 

MFB was used for the preparation of nitrate and the production of large mines, depth charges, rocket 

heads, aerial bombs, and projectiles.  TNT, Composition B, H-6, Tritonal, and Minol were used in mine 

filling operations.  Constituents of these explosives are RDX, TNT, aluminum powder, ammonium nitrate, 

and wax.  Fertilizers (ammonium nitrate) were also melted into bombs.  In the past, explosives powders 

discharged from roof vents and accumulation on the roofs were washed down to the ground, resulting in 

the contamination of soils.  Large quantities of TNT, Composition B, HBX-1, HBX-3, and H-6 were 
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reportedly collected in sumps at MFB (Halliburton NUS, 1992a).  These sumps released explosives-

contaminated water directly to surface drainage channels that flow into the Boggs Creek Watershed.   

 

PCB oils were heated in the therminol boilers and then transported to the melt building where the oil was 

used as a heat-transfer medium in the melting of explosive mixtures.  PCB oils are reported to have 

leaked or spilled from the boilers and conveyance system, thus contaminating soil. 

 

Discharges of explosive powders through roof vents and discharges of explosives-contaminated waters 

no longer occurs, because SWMU 13 is no longer used for loading of bombs.  Therefore, explosives and 

constituents of explosive formulations are no longer being released.  The therminol boilers have been 

removed and discharges of PCBs are no longer occurring.     

 

6.2.2 Soil Contamination 

Explosives:  For SWMU 13, the soils within the Mine Fill B fenced area are considered to be the source of 

all site-related contaminants.  The soils at SWMU 13 were extensively contaminated with explosives, 

primarily RDX.  In the late 1990s composting and reduction of energetic compounds in the soils was 

performed in an off-site bioremediation facility as an interim measure.  The treated soils were replaced 

onto SWMU 13.  All soils that were replaced met industrial RBTLs for explosives and many soils met 

residential RBTLs for explosives.  There is evidence that residual explosives in replaced soils are 

continuing to degrade.  Seven windrows of composited soil, which met industrial cleanup levels for HMX, 

RDX, and TNT, were re-sampled after 11 to 16 months had passed.  The results showed that these 

explosives had continued to degrade and that the soils now met residential standards (see Section 4.6 of 

the IM Report for Mine Fill B).  It is likely that explosives are continuing to degrade because the replaced 

soils still contain the treatment amendments (straw and chicken manure).  Any degradation is likely to be 

taking place at a reduced rate as compared to degradation rates in composting facilities.  Some soils that 

contained explosive compounds, which were in locations underlying support structures, were not 

remediated.  The volume of contaminated soils that were not removed for composting is estimated to be 

much less than the volume of contaminated soil that was remediated.   

 

PCBs and PAHs: Historical releases from the therminol boilers resulted in the contamination of surface 

soils with PCBs and PAHs.   During the course of the remediation of explosive-contaminated soils at 

SWMU 13, soils containing PCBs were removed.  Confirmation samples showed that remaining soils 

contained PCBs in excess of 10 mg/kg.  During the RFI, PAHs and Aroclor-1248 were detected in soil 

samples collected from the top of the ridge.  The highest concentrations have generally been detected in 

the surface soils (0-2 feet bgs).  The PAHs in particular are found less frequently and at much lower 
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concentrations in the subsurface soils.  Even the average concentration of Aroclor-1248 decreases 

rapidly with depth.  The vertical extent of PCB contamination appears to be bounded by the soil samples 

collected and analyzed to date.  However, data from soil borings 13SB45 and 13SB47 suggest that PCBs 

might have migrated approximately 350 feet southwest of Building 171 via a drainage swale. 

 

PAHs have been detected at very low concentrations in gully sediments (usually less than 1.0 mg/kg), but 

have yet to be detected in the creek (i.e., mainstream) sediment samples.  PAHs have also been 

detected in two out of five gully water samples, but at very low concentrations (all less than 1.0 μg/L).  

Thus, it appears that some PAHs are migrating via surface water runoff, but at very low concentrations.  

Based on the very high Kd values of PAHs, and the fact that their concentrations declined rapidly with 

depth in soil, it is very doubtful that PAHs migrated 25 feet downward through soil and rock to enter the 

upper groundwater system (i.e., Puz, Pathway B). 

 

Metals: Seven metals analyzed during the interim measures soil composting activities were above 

background concentrations:  arsenic, barium, chromium, lead, mercury, silver, and selenium.  However, 

the average concentrations of these metals were within a factor of two of the basewide soil background 

concentrations (TtNUS, 2001), so whether or not these metals are elevated due to site activities is not 

clear.  Lead, chromium, and silver are only slightly elevated above basewide background concentrations, 

but the concentration range is relatively small and the concentrations are evenly distributed across the 

site, suggesting that the observed concentrations of lead, chromium, and silver are natural. 

 

Contaminant Migration: Residual explosive residues, metals, and PCBs (Aroclor-1248) still remain in the 

soil cover at SWMU 13.  Thus, there still exists potential for COPCs to leach out of the soils and enter the 

surface water or groundwater transport systems.  There is also potential for the soils to erode and be 

transported by surface runoff and affect surface waters and sediment in drainageways downhill from 

SWMU 13.  Figure 6-1 presents a schematic diagram of pathways that contaminants may take as 

migration routes from the site.  The contaminants originate in the overburden soil at SWMU 13 (Location 

A, Figure 6-1).  The contaminants that are leached and/or eroded from the soils may enter the gullies that 

drain the site and transport surface water down the sideslopes of the ridge on which SWMU 13 is located 

(Pathway D). 

 

The soils data shows that PCB and PAH concentrations decrease rapidly with depth in soils.  This is 

consistent with the relatively high affinity of PCBs and PAHs for soil absorption.  Therefore, PCBs and 

PAHs are not considered to be likely to migrate into the groundwater.  The locations where the PCBs and 

PAHs are detected in soils are generally grass-covered.  Therefore, the potential for erosion of PCB- or 

PAH-contaminated soils is low.  The explosive compounds present in treated and untreated explosive-
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contaminated soils will continue to migrate into groundwater.  However, it is likely that the residuals in the 

treated soils are continuing to degrade.  The locations where the treated soil was replaced are covered 

with grass.  Therefore, the potential for erosion of explosive contaminated soils is considered low.   

 

The average concentrations of arsenic, cadmium, chromium, and lead in the SWMU 13 soil samples are 

lower than the concentrations in either the gully sediments or the mainstream creek sediments.  In 

addition, the maximum concentrations of cadmium and chromium are less than the maximums in the two 

sediment groups. The maximum lead concentration detected in soils (275 mg/kg) is less than the 

maximum concentration detected in gully sediments (521 mg/kg), but six times greater than the maximum 

detected in the creek sediments (45.6 mg/kg).  When comparing gully sediment concentrations against 

the creek sediments, the average concentrations in the creek sediments are almost always greater than 

in the gullies (Table 6-1).  Lead was the only metal for which the average concentration in the gully 

sediments was greater than in the creek, but the difference was less than a factor of two.  Converse to 

the average concentrations, the maximum concentrations of arsenic, beryllium, chromium, cobalt, copper, 

manganese, nickel, vanadium, and zinc were greater in the gully sediments than in the creek sediments.  

Overall, the average and maximum concentrations of metals in the three groups of samples (soil, gully 

sediment, and mainstream creek sediments) are similar.  It does not seem that there are enough 

differences in these populations to state that SWMU 13 soils are having an effect on the gully sediments 

or the creek sediments.  

 

6.2.3 Groundwater Contamination 

Aquifer System: Groundwater has been divided into four zones:  perched groundwater (i.e., groundwater 

contained in overburden soil), Pennsylvanian bedrock - Upper Zone (Puz) groundwater, Pennsylvanian 

bedrock - Lower Zone (Plz) groundwater, and groundwater sampled in the creek valley (valley 

groundwater).  Contaminants have been leaching and migrating downward and entering the perched 

groundwater and shallow groundwater flow system (Pathway B in Figure 6-1) probably since the 

beginning of SWMU 13 operations in the 1940s.  The contaminants first leach down to the top of the 

bedrock surface and accumulate as perched groundwater at the base of the soil column.  The perched 

groundwater likely travels short distances laterally to low spots on the bedrock surface and then infiltrates 

into bedrock. 

 

The majority of groundwater in the shallow sandstone (Puz, Upper Pennsylvanian water-bearing zone) is 

moving northwestward.  This sandstone intercepts the land surface (i.e., crops out) along the upper 

portions of the ridge.  The groundwater in the Puz that reaches the outcrop area will theoretically travel in 

one of three pathways; the groundwater will either be taken up by vegetation and transpired (Pathway 
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B1), seep into gullies at the ground surface and join surface water in the gullies traveling downhill 

(Pathway B2), or will migrate down the side of the hill along the bedrock/soil interface which lies 1 to 

3 feet bgs (Pathway B3), as diagrammed in Figure 6-1. 

 

A small portion of the groundwater in the Puz is migrating downward through a shale and siltstone 

aquitard and enters the deeper groundwater flow system in the Lower Pennsylvanian water-bearing zone 

(Plz).  This deeper groundwater (Pathway C) is flowing primarily northwest and southeast toward the 

nearest streams (Figures 4-11 and 4-12).  However, the primary and secondary permeability of this water-

bearing zone is less than the Puz and the groundwater flow velocities are consequently slower in the 

deeper groundwater system. 

 

During storms and high flow events, most of the surface water flowing down the hillside (Pathway D) 

probably enters the creek (unnamed tributary of Boggs Creek) as overland flow in the drainageways 

(Pathway D1).  As the surface water reaches the valley bottom, it slows down and some of the surface 

water will infiltrate into the soils and alluvial deposits (Pathway D2) and continue to flow toward the creek.  

This D2 groundwater mixes with the deep groundwater migrating from within the ridge (Pathway C); this 

mixing will likely occur in the valley bottom sediments.  

 

Ultimately the creek, when flowing, will have water in it from several different sources: surface water from 

upvalley, surface water discharge from the gullies (D1), and groundwater emanating from the valley floor 

deposits.  The creek is dry for a good portion of the year, but groundwater may still be traveling down the 

valley as underflow in the valley bottom deposits even when the creek bed is dry. 

 

Explosives: In groundwater, the energetic compounds and degradation products are pervasive in the Puz, 

but are completely absent in the Plz except for a single detection of 2-nitrotoluene that was detected in 

well 13MWT41 and a single detection of 3-nitrotoluene that was detected in well 13MWT45 (Table 3-37).  

The almost complete absence of energetic compounds from the lower groundwater zone (Plz) is very 

strong evidence that the aquitard separating the Puz from the underlying Plz is an effective aquitard, and 

is causing nearly all of the shallow groundwater in the ridge top to flow laterally to the edge of the hillside.  

The concentrations of energetic compounds (averages and maxima) found in the Puz groundwaters are 

very similar to the concentrations detected in the gully surface waters, suggesting that the surface waters 

sampled in gullies between storm events are composed largely of groundwater seepage from the Puz 

(Pathway B2). 

 

Groundwater in the valley bottom on the northwest side of SWMU 13 is also impacted with energetic 

compounds.  Presumably, surface waters in the gullies are traveling down the hillside and a portion of the 
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surface water re-enters the groundwater when it reaches the valley sediments (Pathway D2, Figure 6-1).  

Wells 13MWT49 and 13MWT51 contain relatively high concentrations of RDX and HMX (Table 3-40). 

 

Nitrogen compounds: Soils and sediment samples have not been analyzed for nitrate/nitrite and 

ammonia.  These compounds are highly soluble in water (See Table 6-1).  Analyses of surface waters, 

groundwaters, and seeps have shown that the gully waters and the uppermost (Puz) groundwater 

samples contain significant concentrations of nitrate and ammonia (Table 6-4).  The concentrations 

detected in the seep samples, the deeper groundwaters (Plz), and the mainstream creek are low and in 

the range that would be expected naturally (nitrate-N <1.0 mg/L; ammonia-N <0.6 mg/l, Table 6-4).  Even 

though nitrate and ammonia are relatively high in the gully waters, there is no detectable impact to the 

water in the mainstream creek.  Thus, there does not seem to be any significant migration of nitrate or 

ammonia from SWMU 13 that reaches the mainstream creek or leaves the watershed. 

 

Metals: The average and maximum concentrations of most metals were higher in the upper water-bearing 

zone (Puz).  The exceptions were: 

 

• Average aluminum was greater in the Plz. 

• Average and maximum antimony and arsenic were greater in the Plz. 

• Average chromium and vanadium concentrations were greater in the Plz. 

 

Based on the information presented in Section 5.0 and Table 6-1, aluminum, beryllium, cadmium, cobalt, 

copper, iron, lead, manganese, nickel, and zinc are elevated in the Puz above all other groundwaters.  

Chromium and vanadium were also elevated in a few samples collected from the Puz.  However, it is 

unclear whether the SWMU 13 activities were the source of these elevated metal concentrations or 

whether natural oxidation and leaching of the Pennsylvanian bedrock is the cause of the elevated 

concentrations. 

 

Antimony and arsenic concentrations in the Plz are greater than detected in the Puz.  This is evidence 

suggesting that the antimony and arsenic concentrations are natural and not derived from SWMU 13 

activities. 

 

6.2.4 Surface Water and Sediment Contamination 

Surface water runoff and sediment drain off of the top of the SWMU 13 ridge along the northwest and the 

southeast sides of the ridge.  The runoff flows in gullies down the sides of the ridge.  In addition to surface 

water runoff, contaminated groundwater seeps into a few of the gullies at a slow rate.  Therefore, the 
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waters in the gullies flowing down the ridge are a mixture of surface runoff and shallow groundwater 

seepage.  The gullies running down the southeast side of the ridge have a relatively long distance 

(approximately one mile) to travel before reaching Turkey Creek.  The gullies running down the northwest 

side of the ridge have to travel only about 1,200 feet before reaching the floor of the valley of an unnamed 

tributary of Boggs Creek.  Some of the gully waters flow into the tributary creek (Pathway D1, Figure 6-1); 

however, some of the surface water also infiltrates into the alluvium (silt, sand, and gravel) and travels via 

subsurface to the creek (Pathway D2) or down the valley as groundwater underflow (i.e., groundwater 

that migrates in the alluvium parallel to the creek).  Ultimately, the unnamed creek is the recipient of all 

surface water runoff, sediment, and groundwater originating from the northwestern side of SWMU 13. 

 

Explosives:  RDX was detected in surface water runoff at several locations along the southeast side of 

the ridge, but never above a concentration of 5.3 µg/L (Figure 5-3).  Higher concentrations of RDX (up to 

5,500 µg/L) were detected on the northwest side of the ridge; particularly at sampling locations 

13SW/SD11 through 13SW/SD16 (Figure 5-3).  These gully waters also contain RDX degradation 

products (DNX and MNX), HMX, and TNT.  The unnamed tributary that receives the gully discharges has 

had detectable concentrations of RDX (1.3 – 9.9 µg/L), HMX (1.4 – 3.2 µg/L), and MNX (0.25 – 0.31 µg/L) 

at three different sampling stations along the unnamed creek.  Thus, the discharges from SWMU 13 are 

having a measurable impact on the water quality of the receiving stream. 

 

RDX and HMX were detected in gully sediments (maximum concentrations = 2.2 and 1.9 mg/kg, 

respectively, Table 6-1) at a few locations along the side of the ridge.  However, discharges from the 

gullies, springs, and groundwater have not caused measurable concentrations of these explosives in the 

sediment of the receiving creek. 

 

Nitrogen compounds:  High concentrations of nitrate/nitrite-N and ammonia-N have been detected in the 

gulley waters on both the northwest and the southeast sides of the ridge.  The highest concentration of 

nitrate/nitrite-N (200 mg/L) was detected at 13SW/SD24, located on the southeast side of the ridge.  The 

highest concentration of ammonia-N (3.4 mg/L) was detected at 13SW/SD11, located on the southwest 

side of SWMU 13.  The average concentrations of these two analytes were much lower in the gully 

waters (see Table 6-4), indicating that high concentrations of the nitrogen compounds are not pervasive 

around MFB. 

 

Ammonia-N was not detectable in the unnamed creek and nitrate/nitrite-N was less than 0.3 mg/L, so the 

surface and subsurface discharges entering the creek from SWMU 13 are having a minimal impact on the 

creek water quality. 
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Metals:  The maximum and mean concentrations of all metals, except manganese, in the gully surface 

waters were greater than either the seep samples or the creek samples (Table 6-1).  This suggests that 

the water coming down the hillside in the gullies is contributing metals to the creek.  Note that some 

portion of the water flowing down the gullies is derived from shallow groundwater emanating from the Puz 

(Pathway C2, Figure 6-1), so the levels of metals detected in the gully waters can not be attributed solely 

to runoff from SWMU 13.  As an example, the highest concentrations of aluminum, copper, iron, and 

manganese were consistently detected at 13SW/SD15, which is located on the lower portion of the 

SWMU 13 ridge on the northwest side.  Because the gulley water was sampled at a lower elevation, the 

water in this gulley is likely affected by groundwater seepage into the gulley higher up the hillside. 

 

Dissolved and particulate metals are moving down the hillside in the gullies and reaching the unnamed 

creek.  However, metals in the creek water are either not detectable or were detected at very low 

concentrations (Table 6-1).  Hence, there is no evidence that the gullies or groundwater are having a 

measurable impact on metals in the creek water. 

 

The average metal concentrations in the unnamed creek sediments are usually higher than average 

concentrations in the gully sediments (Table 6-1).  However, the maximum metal concentrations in the 

gully sediments were typically higher than sediments sampled from the creek.  Thus, the discharge of 

sediment from the gullies does not appear to be having a measurable impact on the creek sediments. 

 

6.2.5 Summary of Conceptual Site Model 

Figure 6-1 is a schematic diagram of the conceptual flow and transport model for SWMU 13.  Past 

operations at the site resulted in the release of explosives residue (e.g., TNT, RDX, HMX, ammonium 

nitrate) to soils surrounding certain buildings (e.g., 166 and 177) located within the SWMU fenced area.  

PCB oil was heated in two therminol boilers located on the southeast side of the MFB and used as a heat 

transfer medium in the process of melting and loading of munitions.  Oils reportedly leaked from the 

boilers and the conveyance system, thereby contaminating soils with PCBs.  Releases are no longer 

actively occurring at SWMU 13, because operations have changed and/or control measures have been 

instituted to eliminate releases.  The following is a summary of the conceptualized aspects of contaminant 

migration, fate, and persistence at SWMU 13: 

 

• Explosives, primarily RDX, and to lesser extent HMX, TNT degradation products, and ammonium 

nitrate were released to soils. 
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• Interim remedial actions have greatly reduced explosive compound concentrations in large areas, 

such that most soils now meet residential or industrial standards. 

 

• Residual explosives in soils are continuing to degrade. 

 

• The upper zone of groundwater has been contaminated with explosives, primarily RDX, and to a 

lesser extent HMX, TNT degradation products, and ammonium nitrate.   

 

• Nearly all of the groundwater in the uppermost bedrock (i.e., the Puz) is flowing laterally toward the 

upper slopes of the ridge.  Some of this groundwater seeps into the gullies on the side of the ridge 

and some of the contaminated groundwater is taken up by trees and other vegetation and transpired.  

Thus, natural phytoremediation is playing a part in controlling and reducing the rate of contaminants 

reaching the base of the ridge and entering the tributary stream. 

 

• Explosives (RDX and TNT) in groundwater are degrading as evidenced by the presence of 

degradation products. 

 

• Some of the explosives contaminants (mainly RDX and HMX) are reaching the unnamed intermittent 

stream on the northwest side of the site, which is a tributary of Boggs Creek.   

 

• Only a trace of contaminants (<0.5 µg/L of 2-nitrotoluene and 3-nitrotoluene) have reached the 

deeper groundwater monitoring wells (e.g., 60-100 feet bgs).  The siltstone and shale layers between 

the upper and lower water-bearing zones are an effective aquitard and prevent most of the shallow 

groundwater and contaminants from reaching the deeper portion of the ridge. 

 

• Some shallow groundwater in the sediments in the valley located northeast of the ridge is 

contaminated with RDX and nitrate.  This contamination is derived from contaminated surface water 

running down the gullies and infiltrating into the valley bottom.   

 

• Contaminated groundwater in the valley bottom is either flowing into the tributary stream or is flowing 

southwest down the valley as groundwater underflow.  No groundwater from SWMU 13 is flowing 

under the stream beneath the adjacent ridge. 
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• Contaminants continue to leach from the surface and near-surface soils and migrate downhill in steep 

gullies on the northwestern and southeastern sides of the ridge.  The largest concentrations of 

explosives were detected in the gullies leading down the northwest side of the ridge. 

 

• Concentrations of several metals (e.g., iron, manganese, cobalt, lead, and zinc), are elevated in the 

uppermost groundwater monitoring zone.  The source(s) for the metals in the shallow groundwater 

are unclear, because the only metal directly attributable to site operations was aluminum.  Metals 

appear to be leaching, in large part, directly from the bedrock (i.e., a natural source). 

 

• PCBs, released from the therminol boilers have contaminated surface and near subsurface soils.  

Aroclor 1248 concentrations were less than0.3 mg/kg in all soil samples collected from 4 feet bgs or 

greater in depth. 

 

• It is possible that some PCBs have migrated as surface water or adsorbed onto sediments in the 

drainage swale that leads southwest from 13SB14.  PCBs have been detected in subsurface soils at 

a depth of 4 to 6 feet bgs below the swale (i.e., 13SB45 and 13SB47). 

 

• PAHs are present in site soils, gully sediments, and gully waters in low concentrations.  It is believed 

that PAHs are not reaching nor will they reach the unnamed tributary stream or shallow groundwater. 

 



TABLE 6-1

CHEMICAL AND DEGRADATION CHARACTERISTICS OF  SITE CONTAMINANTS
SWMU 13 - MINE FILL B

NSWC CRANE
CRANE, INDIANA

Chemical Solubility Koc Kd
 Biodegradation 

Half-Life

(mg/L) (L/kg) (L/kg) (years)

Energetic Compounds
HMX 5.0 [4],  6.6 [7], 2,556 [1] 631 [7], 1,853 [1] 0.505 - 14.8 [10] 39 [6]
RDX 38.4 [7], 42.0 [4], 59.7 [1] 7.6 - 251 [7], 195.4 [1] 0.1 - 7.8 [8] 0.88 - 36 [9]
DNX N/A N/A N/A N/A
MNX N/A N/A N/A N/A

2,4,6-trinitrotoluene 130 [1,4] 1,585 [7], 1,834 [1] 0.08 - 22.2 [8] 0.1 - 10.7 [9]
2-amino-4,6-dinitrotoluene 1,223 [1], 2,800 [4,7] 100.5 [1] 4 [7] < 0.05 [9]
4-amino-2,6-dinitrotoluene 1,223 [1], 2,800 [4,7] 100.5 [1] 4 [7] < 0.05 [9]

PAHs
benzo(a)anthracene 0.0094 [1,2] 231,000 [1], 398,000 [2] 185 - 318 [10] 3.73 [5]

benzo(a)pyrene 0.00162 [1,2] 787,000 [1], 1,020,000 [2] 630 - 816 [10] 2.9 [5]
benzo(b)fluoranthene 0.0015 [1,2] 803,000 [1] - 1,230,000 [2] 642 - 984 [10] 3.34 [5]

fluoranthene 0.206 [1,2] 49,096 [1], 107,000 [2] 39.3 - 85.6 [10] 2.41 [5]
pyrene 0.135 [1,2] 67,992 [1], 105,000 [2] 54.4 - 84.0 [10] 10.4 [5]

PCBs
Aroclor-1248 0.05316 [1] 43,900 [1] 35.12 [10] > 50

Metals
aluminum 59400 [1] NA 1500 [1] 0
antimony 23000 [1] NA 45 [1,3] 0
arsenic 34700 [1] NA 29 [1,2], 200 [3] 0

beryllium 149000 [1] NA 650 [3], 790 [1,2] 0
cadmium 123000 [1] NA 6.4 [3], 75 [1,2] 0

chromium, total 12000 [1] NA 850 [1,3] 0
cobalt 87500 [1] NA 45 [1] 0
copper 421000 [1] NA 35 [1] 0

iron 624000 [1] NA 25 [1] 0
lead 9581 [1] NA 900 [1] 0

manganese 87200 [1] NA 65 [1] 0
nickel 422000 [1] NA 65 [1,2], 150 [3] 0

vanadium 86400 [1] NA 1000 [1,3] 0
zinc 344000 [1] NA 38 [3], 62 [1,2] 0

Nitrogen CompoundsNitrogen Compounds
ammonia-N 3740 [1] NA NA N/A

nitrate/nitrite-N 90900 [1] NA NA N/A

N/A = Not Available
NA = Not Applicable
mg/L - milligrams per liter
L/kg - Liters per kilogram

1  Oak Ridge National Laboratory (2005)
2  U.S. EPA (2002, Tables C-1 and C-4, pH = 6.8)
3  Baes and Sharp (1983) and Baes et al. (1984)
4  U.S.EPA (2005)
5  Howard et al. (1991)
6  Tomkins (2000)
7  Talmage et al. (1999)
8  Table 6-2
9  Table 6-3
10  Kd calculated by multiplying Koc times foc value of 0.0008 (average measurement of two SWMU 13 soil samples)

References:



TABLE 6-2 
 

PARTITION COEFFICIENTS OF ENERGETIC COMPOUNDS 
SWMU 13 – MINE FILL B 

NSWC CRANE 
CRANE, INDIANA 

 
Compound Kd (1) 

(L/kg) 
Reference 

RDX 0.21 - 0.33 (0.30) Pennington et al., 1999c 
0.80 - 4.15 (2.67) Sikka et al., 1980 

1.4, 4.2 (2.8) Spanggord et al., 1980b 
0.2 - 7.8 (4.05) Hale et al., 1979 

(2.17) Layton et al., 1987 
0.101, 0.284 (0.19) AMEC, 2001 

1.57, 1.59 (1.58) Xue, Iskandar, and Selim, 1995 
0.12 - 2.37 (0.89) Ainsworth et al., 1993 
0.95, 0.97 (0.96) Singh et al., 1998 

0.2 - 7.8 Townsend and Meyers, 1996 
6.38 Sheremata et al., 2001 
0.29 Price et al., 2000 
0.42 May et al., 2003 

TNT 2.0 - 11.0 (4.0) Pennington and Patrick, 1990 
5.5 - 22.2 (14.6) Sikka et al., 1980 

5.5 - 19.3 Spanggord et al., 1980a 
1.1, 2.5 (1.8) AMEC, 2001 

0.08 - 0.33 (0.23) Pennington et al., 1999c 
2.58 May et al., 2003 

2ADNT 3.7, 4.9 (4.3) Pennington and Patrick, 1990 
2.42 May et al., 2003 

4ADNT 2.42 May et al., 2003 
 
1 Individual values or range of values listed in column; average value shown in parentheses. 
L/kg - Liters per kilogram 
 



TABLE  6-3

BIODEGRADATION CHARACTERISTICS OF ENERGETIC COMPOUNDS
SWMU 13 - MINE FILL B

NSWC CRANE
CRANE, INDIANA

Compound Half-Life(1) Reference
 (years)

RDX 36 DuBois and Baytos, 1991
0.88 - 10.7+ (10.6) Pennington et al., 1999c

TNT 1.0 DuBois and Baytos, 1991
0.1 Cataldo et al., 1989

0.88 - 10.7+ (4.1) Pennington et al., 1999c
1.11 May et al., 2003

2ADNT < 0.05 Funk et al., 1993
< 0.05 Alvarez et al., 1995

4ADNT - -

1  Individual values or range of values listed in column; average value shown in parentheses



TABLE 6-4

GENERAL LEVELS OF CONTAMINANT CONCENTRATIONS IN EACH MEDIA
SWMU 13- MINE FILL B

NSWC CRANE
CRANE, INDIANA

mg/kg ug/L

Contaminant Soil (1) Gully Sediment Mainstream Sediment Gully Surface Water Seep Water Mainstream Surface Water Puz Groundwater Plz Groundwater Valley Groundwater

mean maximum mean maximum mean maximum mean maximum mean maximum mean maximum mean maximum mean maximum mean maximum
Explosive Compounds

HMX 19.97 5,390 0.213 1.9 ND ND 41.3 730 7.31 20 2.01 3.2 35.7 640 ND ND 37 120
RDX 3.60 290 0.231 2.2 ND ND 276 5,500 25 77 5.23 9.9 264 7,700 ND ND 70.7 250
TNT 1.07 57 ND ND ND ND 0.48 6.8 ND ND ND ND 2.44 69 ND ND ND ND

SVOCs
benzo(a)anthracene 0.052 1.1 0.132 0.330 NA NA 0.099 0.22 NA NA NA NA NA NA NA NA NA NA

benzo(a)pyrene 0.048 1.0 0.160 0.390 NA NA 0.265 0.27 NA NA NA NA NA NA NA NA NA NA
benzo(b)fluoranthene 0.054 1.1 0.190 0.460 NA NA 0.390 0.40 NA NA NA NA NA NA NA NA NA NA

fluoranthene 0.087 1.8 0.363 0.860 NA NA 0.361 0.96 NA NA NA NA NA NA NA NA NA NA
pyrene 0.113 2.4 0.482 1.300 NA NA 0.261 0.65 NA NA NA NA NA NA NA NA NA NA

PCBs
Arochlor-1248 11.0 210 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Metals (total)Metals (total)
aluminum 13,465 58,500 8,944 18,500 12,320 13,700 2,329 19,100 875 2,670 ND ND 6,737 139,000 9,514 29,800 527 1,990
antimony NA NA 0.575 2.3 2.58 4.7 ND ND ND ND ND ND ND ND 2.82 6.70 ND ND
arsenic 7.67 64.7 15.0 58.2 40.6 56.9 2.38 35.7 0.774 1.3 ND ND 1.94 24.1 11.2 24.5 0.88 2.0

beryllium NA NA 1.25 4.3 3.02 3.7 ND ND ND ND ND ND 1.82 12.8 ND ND ND ND
cadmium 0.454 1.7 0.868 4.1 12.4 17.1 0.105 1.3 ND ND ND ND 0.267 2.7 ND ND ND ND
chromium 18.2 95.8 44.4 228 123 192 3.34 20.5 1.37 4 0.55 0.68 7.26 145 14.9 38.7 1.48 4.6

cobalt NA NA 25.2 107 24.6 29.9 1.79 9.4 1.74 5.8 ND ND 51.2 249 3.31 11.2 8.2 29
copper NA NA 16.5 52.1 17.5 18.4 5.65 27.1 2.58 3.6 1.35 1.4 6.97 89.5 3.49 10.9 0.91 1.4

iron NA NA 48,890 195,000 208,720 299,000 2,142 16,200 777 2,070 105 175 13,261 143,000 6,574 23,700 1,471 5,620
lead 18.1 275 59 521 38.0 45.6 6.42 137 0.889 1.9 ND ND 5.36 54.3 3.96 12 0.736 2.8

manganese NA NA 1,683 6,130 2,342 3,960 244 3,190 995 3,910 5.28 7.9 1,396 11,600 154 495 1,007 3,370
nickel NA NA 24.6 83.9 42.3 47.8 4.5 22 3.73 8.7 0.458 0.45 108 477 11.2 34 9.38 22.4

vanadium NA NA 34.9 144 73.5 101 5.92 43.5 2.01 5.4 ND ND 6.96 135 15.8 33.9 1.65 4.9
zinc NA NA 107 541 161 195 28.6 269 ND ND ND ND 150 1,220 20.2 77.6 ND ND

Miscellaneous
ammonia-N NA NA NA NA NA NA 180 3,400 6.88 20 ND ND 297 3,400 349 560 NA NAammonia N NA NA NA NA NA NA 180 3,400 6.88 20 ND ND 297 3,400 349 560 NA NA

nitrate/nitrite-N NA NA NA NA NA NA 7,650 200,000 163 580 116 280 2,460 92,000 195 660 NA NA

NA = Not Analyzed
ND = Not Detected
mg/kg - milligrams per kilogram
µg/L - micrograms per liter

(1) - Statistics for explosives and metals computed for analytical data collected prior to RFI and represent soils left in place and composted during the 1999 - 2002 remediation effort.  Statistics for SVOCs and Aroclor-1248 were calculated using analytical data collected during the RFI (i.e., after remediation).



• 
LEGEND: 

PATHWAY DISCRIPTIONS: 

A - CONTAMINANT SOURCE AREAS (OVERBURDEN 
SOIL AND SUMPS) 

B - SHALLOW GROUNDWATER SYSTEM 

B1 - GROUNDWATER TAKEN UP BY VEGETATION 
AND TRANSPIRED 

B2 - GROUNDWATER SEEPS INTO GULLIES AT THE 
SURFACE AND JOINS SURFACE WATERS 
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7.0  HUMAN HEALTH RISK ASSESSMENT 

This section presents the HHRA for MFB (SWMU 13) at NSWC Crane.  The objective of the HHRA is to 

determine whether detected concentrations of chemicals within the study areas pose a significant threat 

to potential human receptors under current and/or future land use.  The potential risks to human receptors 

will be estimated based on the assumption that no actions are taken to control contaminant releases. 

 

7.1 INTRODUCTION 

The following current U.S. EPA, the State of Indiana Department of Environmental Management (IDEM), 

and United States Navy risk assessment guidance documents were used to develop the framework for 

the baseline HHRA: 

 

• Risk Assessment Guidance for Superfund:  Volume I, Human Health Evaluation Manual (Part A) 

(U.S. EPA, 1989).  

 

• Human Health Evaluation Manual, Supplemental Guidance:  Standard Default Exposure Factors 

(U.S. EPA, 1991). 

 

• Distribution of Preliminary Review Draft:  Superfund’s Standard Default Exposure Factors for the 

Central Tendency and Reasonable Maximum Exposure (U.S. EPA, 1993a). 

 

• Soil Screening Guidance: Technical Background Document (U.S. EPA, 1996). 

 

• Exposure Factors Handbook.  Office of Health and Environmental Assessment (U.S. EPA, 1997a). 

 

• Risk Assessment Guidance for Superfund: Volume 1 - Human Health Evaluation Manual (Part D, 

Standardized Planning, Reporting, and Review of Superfund Risk Assessments) (U.S. EPA, 2001a). 

 

• Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E, 

Supplemental Guidance for Dermal Risk Assessment), Final Guidance (U.S. EPA, 2004a). 

 

• Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. (U.S. EPA 2002a). 

 

• Navy Final Policy on the Use of Background Chemical Levels (Navy, 2004). 

020501/P 7-1 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date:  April 2007 

Section:  7 
Page 2 of 72 

 
 

• Conducting Human Health Risk Assessments under the Environmental Restoration Program (Navy, 

2001). 

 

• Risk Integrated System of Closure.  User’s Guide and Technical Resource Guidance Document 

(IDEM, 2004). 

 

This HHRA was prepared using essentially the same methodology that was used to prepare the HHRAs 

for SWMUs 4, 5, 9, and 10 (TtNUS, 2003c) and SWMU 3 (TtNUS, 2003d). 

 

A HHRA consists of five components:  data evaluation, exposure assessment, toxicity assessment, risk 

characterization, and uncertainty analysis.  Sections 7.2 through 7.6 contain detailed discussions of the 

five components of the HHRA.  A schematic diagram of the general risk assessment process is provided 

as Figure 7-1. 

 

Three major aspects of chemical contamination and environmental fate and transport must be considered 

to evaluate potential risks:  (1) contaminants with toxic characteristics must be found in environmental 

media and must be released by either natural processes or by human action; (2) potential exposure 

points must exist; and (3) human receptors must be present at the point of exposure.  Risk is a function of 

both toxicity and exposure.  If any one of these factors is absent for a site, the exposure route is regarded 

as incomplete, and no potential risks are considered to exist for human receptors. 

 

7.2 DATA EVALUATION 

Data evaluation, the first component of a baseline HHRA, is a medium-specific task involving the 

compilation and evaluation of analytical data.  The main objective of the data evaluation is to develop a 

medium-specific list of COPCs that will be used to quantitatively determine potential human health risks 

for site media. 

 

7.2.1 Data Usability 

Data from samples collected for the field investigations was used to assess risks to potential human 

receptors. A data quality report is included in Section 3.0 that provides information on precision, accuracy, 

representativeness, completeness, and comparability of the analytical data.  
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Fixed-based analytical results only for the Target Analyte Lists for the field investigation were used in the 

quantitative risk evaluation.  Typically, unfiltered results for groundwater and surface water are used to 

assess risks associated with these media.  Field measurements and data regarded as unreliable (i.e., 

qualified as "R" during the data validation process) were not used in the quantitative risk assessment.  

The elimination of data qualified “R” may result in data gaps which may increase the uncertainty in the 

risk assessment. However, as shown in Section 3.2, the chemicals qualified “R” are not constituents of 

concern at SWMU 13.  Therefore, it is unlikely that risks have been underestimated by the removal of the 

unreliable data from the data sets. 

 

A discussion of the historical data for SWMU 13 is provided in Section 1.3.  Historical data from samples 

collected in 1999, 2000, and 2001 were used in conjunction with the data obtained from the investigation 

conducted in 2003/2004 in the quantitative risk analysis.  The data provides a description of post-

remediation conditions at SWMU 13 for explosives, metals and VOCs.  The historical data were validated 

and all of the historical data were used in the risk assessment.  A data quality discussion of the historical 

data is provided in Section 6.0 of the IMR (TT, 2002)   

 

7.2.2 Selection of Chemicals of Potential Concern 

The selection of COPCs is a qualitative screening process used to limit the number of chemicals and 

exposure routes quantitatively evaluated in the baseline HHRA to those site-related constituents that 

dominate overall potential risks.  Screening by risk-based concentrations was used to focus the risk 

assessment on meaningful chemicals and exposure routes.   

 

In general, a chemical was selected as a COPC and retained for further quantitative risk evaluation if the 

maximum concentration detected in a sampled medium exceeds a conservative screening level(s).  

Chemicals eliminated from further evaluation during this evaluation are assumed to present minimal risks 

to potential human receptors. 

 

7.2.2.1 Derivation of Screening Criteria 

Several types of screening levels were used to identify COPCs for SWMU 13.  Screening concentrations 

based on IDEM Risk Integrated System Closure (RISC) default closure levels (IDEM, 2004) and U.S. 

EPA Region 9 Preliminary Remediation Goals (PRGs) (U.S. EPA, 2004) were used, as well as other U.S. 

EPA criteria.  The IDEM default closure levels for soil include risk based direct contact criteria, soil 

attenuation capacity, soil saturation concentrations, and migration from soil to groundwater criteria.  The 

IDEM default closure levels for groundwater are based on U.S. EPA maximum contaminant levels 
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(MCLs), if available.  If not, the default closure level is the lower of the risked based criteria and solubility 

limit.  The IDEM risk based default closure levels correspond to systemic Hazard Quotient (HQ) of 0.1 (for 

non-carcinogens) or an incremental lifetime cancer risk (ILCR) of 1 x 10-5 (for carcinogens). 

 

The risk-based U.S. EPA Region 9 screening concentrations correspond to a HQ of 0.1 (for non-

carcinogens) or an ILCR of 1 x 10-6 (for carcinogens).  It should be noted that the U.S. EPA Region 9 

PRGs for non-carcinogens are based on a Hazardous Index (HI) of 1.  The Region 9 PRG values for non-

carcinogens were multiplied by 0.1 to account for potential cumulative effects of several chemicals 

affecting the same target area or producing the same adverse non-carcinogenic health effect.  The 

screening levels to be used for each medium in the risk assessments are briefly discussed below. 

 

Soil 

Screening concentrations based on the following criteria were used to select COPCs for surface and 

subsurface soil: 

 

• IDEM residential default closure levels for direct contact (IDEM, 2004) 

 

• U.S. EPA Region 9 PRGs for Residential Soil (U.S. EPA, 2004). 

 

• U.S. EPA generic soil screening levels (SSLs) for the inhalation of volatiles and fugitive dusts 

calculated online at http://risk.lsd.ornl.gov/calc_start.shtml based on methodology from the U.S. 

EPA’s Soil Screening Guidance (U.S. EPA, 1996). 

 

If the maximum concentration of a constituent exceeded screening levels based on any of these criteria, 

the chemical was selected as a COPC for soil and carried through to the quantitative risk assessment.  

 

The comparison of site soil data to U.S. EPA generic SSLs for transfers from soil to air was used to 

identify whether a quantitative analysis of the inhalation of particulates or vapors from the soil exposure 

pathway was warranted.  If the maximum soil concentration of a chemical exceeded the SSL, a 

quantitative evaluation of potential risks from inhalation was performed.  Otherwise, the risks associated 

with the inhalation pathway are considered insignificant, and this exposure pathway is eliminated from 

further evaluation. 
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Soil Screening Levels for the Protection of Groundwater 

Comparisons of chemical concentrations in soil with SSLs for the protection of groundwater were used to 

indicate the potential for a chemical in soil to adversely impact groundwater.  The SSL comparisons were 

not used to select COPCs for quantitative risk evaluation.  Chemicals with maximum concentrations that 

exceeded the migration to groundwater SSLs are presented and discussed in Sections 7.2.3.1, 7.2.3.2, 

and 7.2.3.3.  The following criteria were used for the SSL comparisons: 

 

• U.S. EPA generic SSLs for migration to groundwater calculated online at 

http://risk.lsd.ornl.gov/calc_start.shtml based on methodology from the U.S. EPA’s Soil Screening 

Guidance (U.S. EPA, 1996). 

 

• IDEM residential default closure levels for migration of chemicals from soil to groundwater (IDEM, 

2004) 

 

Because of the different exposure scenarios for potential human receptors, COPCs were identified for 

surface and subsurface soil.  Surface soil was defined as soil collected from 0 to 2 feet below ground 

surface (bgs).  Subsurface soil was defined as soil collected from depths greater than 2 feet bgs.   

 

Sediment 

No specific screening levels exist for human exposure to sediment.  COPCs for sediment were selected 

by comparing detected site concentrations to screening levels based on the following: 

 

• IDEM residential default closure levels for direct contact (IDEM, 2004) 

• U.S. EPA Region 9 PRGs for residential soil (U.S. EPA, 2004) 

 

A chemical detected in sediments was selected as a COPC for sediments if the maximum detected 

concentration exceeded screening levels based on these criteria.  The use of soil screening criteria for 

sediment COPC identification is regarded as a conservative approach because exposure to sediment is 

expected to be less than exposure to soil. U.S. EPA generic SSLs for transfers from soil to air and for 

migration to groundwater are not considered to be appropriate for sediment screening because of the 

high moisture content associated with sediment matrices.  
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Groundwater/Surface Water 

The same screening levels were used to select COPCs for groundwater and surface water.  The following 

criteria were used as the basis of the screening criteria: 

 

• IDEM residential default closure levels for groundwater (IDEM, 2004) 

• U.S. EPA Region 9 PRGs for tap water (U.S. EPA, 2004) 

• U.S. EPA MCLs (U.S. EPA, 2004b) 

 

If the maximum concentration of a constituent exceeded any screening levels based on these criteria, the 

chemical was selected as a COPC and carried through the quantitative risk assessment.   

 

Risk-based COPC screening levels for tap water ingestion, which are based on daily, residential 

exposure assumptions, were used to select COPCs for groundwater and surface water.  In general, the 

use of tap water screening levels is regarded as a highly conservative approach to COPC selection at 

SWMU 13 because groundwater at the site is not used as a potable drinking water source.  Potential 

human exposure to the surface water in intermittent ditches, streams, and ponds located within SWMU 13 

is expected to be limited to incidental exposures such as that which occurs during trespassing, which is 

anticipated to be significantly less than the daily exposure assumed for the tap water ingestion scenario. 

 

Federal Ambient Water Quality Criteria (AWQCs) were not used to select COPCs for surface water.  

AWQCs applicable to the protection of human health assuming routine consumption of water were not 

used because the conservative IDEM residential closure levels for residential groundwater, U.S. EPA 

Region 9 PRGs for tap water, and the U.S. EPA MCLs were used to select COPCs for groundwater and 

surface water.  In addition, the surface water bodies present within and downgradient of the sites do not 

support game fish populations because of their size and intermittent nature. 

 

Lead as a COPC 

Limited criteria are available to evaluate the potential risks associated with lead.  There are no risk-based 

concentrations for this chemical because the U.S. EPA has not derived toxicity values (i.e., cancer slope 

factors, reference doses) for lead.  However, recommended screening levels are available for lead in soil 

that are used to indicate the need for response activities.  

 

Guidance from both the Office of Prevention, Pesticides, and Toxic Substances (OPPTS) and the Office 

of Solid Waste and Emergency Response (OSWER) recommend 400 mg/kg as the lowest screening level 

020501/P 7-6 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date:  April 2007 

Section:  7 
Page 7 of 72 

 
for lead-contaminated soil in a residential setting where children are frequently present (U.S. EPA, 

1994a).  The IDEM default closure level for residential exposures to soil is also 400 mg/kg.  OPPTS 

identifies 2,000 to 5,000 mg/kg as an appropriate range for areas where contact with soil by children in a 

residential setting is less frequent.  A value of 400 mg/kg was used as the screening level for soil and 

sediment in the HHRA for SWMU 13. 

 

The IDEM default closure level and Safe Drinking Water Act Action Level of 15 µg/L was used as the 

screening level for lead in groundwater and surface water. 

 

Essential Nutrients and Chemicals without Toxicity Criteria 

The essential nutrients calcium, magnesium, potassium, and sodium were not identified as COPCs 

because these inorganic chemicals are naturally abundant in environmental matrices and are only toxic at 

high doses.  In addition, because of the lack of toxicity criteria, risk-based COPC screening levels are not 

available for some chemicals (e.g., 2-methylnaphthalene, benzo(g,h,i)perylene, phenanthrene, diamino-

nitrotoluenes, DNX, MNX, and TNX).  Appropriate surrogates were selected for some of these chemicals  

based on similar chemical structures. Pyrene was used as the surrogate for benzo(g,h,i)perylene and 

phenanthrene and naphthalene was used as the surrogate for 2-methylnaphthalene  Suitable surrogate 

compounds could not be determined for diamino-nitrotoluenes, DNX, MNX, and TNX. The uncertainty 

associated with the omission of these chemicals from the quantitative risk assessment is discussed in the 

uncertainty section of the risk assessment. 

  

Determination of Site-Related Chemicals (Background Evaluation) 

The evaluation of chemical concentrations detected in SWMU 13 media in relation to background levels 

follows guidance presented in the U.S. EPA’s Role of Background in the CERCLA Cleanup Program 

(U.S. EPA, 2002b).  This guidance document recommends that chemicals which exceed risk-based 

screening concentrations be evaluated in the quantitative risk assessment.  Therefore, if the maximum 

concentration of any chemical exceeded screening levels, the chemical was selected as a COPC and 

risks were calculated for that chemical and are presented in Section 7.5.  Site-specific background issues 

are discussed in the risk characterization section (Section 7.5).  This discussion includes comparisons of 

concentrations of chemicals detected in SWMU 13 media (if appropriate) with basewide background data 

for soil (see Section 5.2.4) and site-specific background data for surface water and sediment (Note that 

no background or upgradient data are available for groundwater).   
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Frequency of Detection 

Chemicals were eliminated from the COPC list if detected at a frequency of less than 5 percent in a 

medium.  A frequency screen was conducted only when there were 20 or more samples in the medium of 

concern.  The decision to eliminate a chemical because of low detection frequency was also based on 

site history (i.e., whether there a reason to believe that a chemical may be related to past site activities) 

and the magnitude of the concentration (i.e., whether the concentration of a chemical indicates a potential 

hotspot area).  Note that no chemicals were eliminated as COPCs on the basis of frequency of detection.   

 

7.2.2.2 Decision Rules for Establishing COPCs 

The following decision rules were used to select initial lists of COPCs for SWMU 13: 

 

• A chemical detected in groundwater, soil, surface water, or sediment was selected as a COPC if any 

detected chemical concentration exceeded the screening levels described in Section 7.2.2.1. 

 

• If a chemical was not detected in any of the samples in a particular medium, but detection limits 

exceeded the risk-based screening levels, the chemical was not selected as a COPC but is 

qualitatively discussed in the uncertainty analysis section. 

 

7.2.3 COPCs Selected for HHRA 

COPCs at SWMU 13 were selected for surface soil, subsurface soil, groundwater, surface water, and 

sediment using the risk-based COPC screening levels described in Section 7.2.2.1.  A discussion of the 

chemicals identified as COPCs and the rationale for COPC selection are provided in the following 

subsections.  COPC selection tables for each medium are presented in Tables 7-1 through 7-11. 

Chemicals retained as COPCs for SWMU 13 are presented in Table 7-12.  The Risk Assessment 

Guidance for Superfund (RAGS) Part D tables for COPC selection is included in Appendix I. 

 

7.2.3.1 Surface Soil (0 to 2 feet) 

This section discusses the COPC selection for chemicals detected in surface soil samples collected 

during the field investigations conducted in 2003/2004. Two (2) VOCs, 16 SVOCs, 1 PCB (Aroclor-1248), 

and dioxins/furans were detected in surface soil samples collected in the areas near Buildings 166 and 

171.  The RFI samples were not analyzed for energetics or inorganics (analyses for these constituents 

were conducted during the bioremediation program. The maximum detected surface soil concentrations 

were compared to screening levels based on the U.S. EPA Region 9 PRGs for residential land use and 
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IDEM residential default closure levels for direct contact. The following chemicals were retained as 

COPCs for surface soil at SWMU 13:  

 

• Dioxins/Furans 

• PAHs - benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and 

indeno(1,2,3-cd)pyrene 

• Aroclor-1248 

 

The COPC selection for direct contact with surface soil is presented in Table 7-1 

 

A comparison of the maximum detected surface soil concentrations to U.S. EPA SSLs for chemical 

migration from soil to air is presented in Table 7-2.  Concentrations reported for all chemicals were less 

than the U.S. EPA SSLs for soil to air; therefore, exposures through inhalation of fugitive dust emissions 

from surface soil were not evaluated quantitatively in the HHRA. 

 

The maximum detected surface soil concentrations were also compared to U.S. EPA SSLs for chemical 

migration from soil to groundwater and IDEM residential default closure levels for migration to 

groundwater in Table 7-2.  The following chemicals were detected in surface soil at maximum 

concentrations that exceeded the screening levels for migration from soil to groundwater: 

 

• Dioxins/Furans 

• PAHs - benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, and 

chrysene  

• Aroclor-1248 

 

Note that the migration to groundwater comparisons presented in Table 7-2 were not used to select 

COPCs but to indicate the potential for chemicals in soil to impact groundwater.  None of the chemicals 

listed above are considered to be mobile in soil as evidenced by the fact that they have not been detected 

in groundwater samples collected at SWMU 13.  Also note that the PAHs shown above exceeded U.S. 

EPA migration to groundwater SSLs but the maximum concentrations of the PAHs were less than (often 

an order of magnitude less than) the IDEM Closure Levels for migration to groundwater shown in Table 

7-2. 
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7.2.3.2 Subsurface Soil (Greater then 2 feet) 

This section discusses the COPC selection for chemicals detected in subsurface soil samples collected 

during the field investigations conducted in 2003/2004.  Five (5) VOCs, seven SVOCs, one PCB, one 

herbicide (pentachlorophenol), and dioxins/furans were detected in the subsurface soil samples collected 

in the areas near Buildings 166 and 171.  The RFI subsurface soil samples were not analyzed for 

energetics or inorganics because sampling and analysis for these constituents were conducted during the 

bioremediation program. The maximum detected surface soil concentrations were compared to screening 

levels based on U.S. EPA Region 9 PRGs for residential land use and IDEM residential default closure 

levels for direct contact. The following chemicals were retained as COPCs for surface soil at SWMU 13:  

 

• Dioxins/Furans 

• Aroclor-1248 

 

The COPC selection for direct contact with subsurface soil is presented in Table 7-3 

 

A comparison of the maximum detected subsurface soil concentrations to U.S. EPA SSLs for chemical 

migration from soil to air is presented in Table 7-4.  Concentrations reported for all chemicals were less 

than the U.S. EPA SSLs for soil to air; therefore, exposures through inhalation of fugitive dust emissions 

from subsurface soil were not evaluated quantitatively in the HHRA. 

 

The maximum detected subsurface soil concentrations were also compared to U.S. EPA SSLs for 

chemical migration from soil to groundwater and IDEM residential default closure levels for migration to 

groundwater in Table 7-4.  The following chemicals were detected in subsurface soil at maximum 

concentrations that exceeded the COPC screening levels for migration from soil to groundwater: 

 

• Dioxins/Furans 

• 3&4-methylphenol 

• Aroclor-1248 

 

The migration to groundwater comparisons presented in Table 7-4 were not used to select COPCs but to 

indicate the potential for chemicals in soil to impact groundwater.  Of the chemicals listed above, 

dioxins/furans and Aroclor-1248 are not considered to be mobile in soil and have not been detected in 

groundwater samples collected at SWMU 13. 3&4-Methylphenol is considered to be a more 

environmentally mobile chemical but neither 3&4-methylphenol or any other phenols were detected in 
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SWMU 13 groundwater samples. Also the maximum concentration of 3&4-methylphenol in subsurface 

soils was less than the IDEM Closure Level for the protection of groundwater.  

 

7.2.3.3 Historical and Bioremediated Soil (Surface and Subsurface) 

Soil data (generally 0 – 3 feet bgs) collected during the SWMU 13 remediation program conducted by MK 

and TT and reported in the IMR (TT, 2002) were also used to select COPCs.  The COPC selection 

process for the historical data is presented in Table 7-5.  The data summarized in Table 7-5 are expected 

to portray current site conditions (i.e., after remediation) in the six building areas investigated during the 

remediation program. The IMR indicated that explosives, nine metals (aluminum, arsenic, barium, 

cadmium, chromium, lead, mercury, selenium, and silver), and six VOCs (acetone, methyl ethyl ketone, 

methylene chloride, methyl isobutyl ketone, toluene, and xylenes) were COCs for SWMU 13.  

Pre-remediation and post-remediation samples were analyzed for these constituents only.  IMR Appendix 

E (ICS analytical results), IMR Appendix H (PES results), and IMR Table 4-2 (bioremediated soil 

analytical results) were used as the sources of the historical data.  Samples from areas known to be 

excavated were removed from the data set prior to COPC analysis.  The sample frequencies shown in 

Table 7-5 represent the sums of ICS, PES, and bioremediated samples.  A more detailed discussion on 

the use of the historical data is presented in Section 7.3.3. 

 

The following chemicals were retained as COPCs for surface and subsurface based on the historical 

sample results:  

 

• Energetics - 2,4,6-trinitrotoluene, 2-amino-4,6-dinitrotoluene, 4-amino-2,6-dinitrotoluene, HMX, and 

RDX 

• Metals - aluminum, arsenic, barium, and mercury 

 

Aluminum, barium, and mercury were selected as COPCs in surface/subsurface soil because the 

maximum detected concentrations exceeded the screening levels (set at an HI of 0.1). However, they did 

not exceed the U.S. EPA Region 9 PRGs for soil or IDEM default closure levels for direct contact with 

soil. 

 

The comparison of the maximum detected soil concentrations to U.S. EPA SSLs for chemical migration 

from soil to air presented in Table 7-6 indicates that concentrations for all chemicals were less than the 

U.S. EPA SSLs for soil to air; therefore, exposures through inhalation of fugitive dust emissions from soil 

in the six building areas investigated in the bioremediation program were not evaluated quantitatively in 

the HHRA. 
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The maximum detected surface soil concentrations were also compared to U.S. EPA SSLs for chemical 

migration from soil to groundwater and IDEM residential default closure levels for migration to 

groundwater in Table 7-6.  The following chemicals were detected in surface soil at maximum 

concentrations that exceeded the COPC screening levels for migration from soil to groundwater: 

 

• VOCs - acetone and methylene chloride 

• Metals - aluminum, arsenic, barium, cadmium, chromium, lead, mercury, and selenium 

 

The migration to groundwater comparisons presented in Table 7-6 were not used to select COPC, but 

were used to indicate the potential for chemicals in soil to impact groundwater.  Acetone and methylene 

chloride are considered to be very mobile in soil and may leach to groundwater.  However, both of these 

chemicals are common laboratory contaminants which were detected in laboratory blanks (TT, 2002) and 

they have not been detected in groundwater samples collected at SWMU 13.   

 

Since metals are naturally occurring, it is often difficult to assess the impact of metal migration on 

groundwater. In the case of SWMU 13, this is more difficult because of the lack of background data for 

groundwater. In addition, metals generally are not likely to leach to groundwater under normal 

environmental conditions (in a dissolved phase), but are more likely to be transported on particulate 

matter. Of the metals that exceeded the soil-to-groundwater SSLs, only aluminum is known to have been 

used in processes and operations at SWMU 13.  Barium, cadmium, chromium, and lead are listed as 

potential hazardous wastes at SWMU 13 in the Phase I RFI (Halliburton NUS, 1992) because of their 

presence in grit blast residue.  However, cadmium was detected in only 2 of 82 groundwater samples and 

the distribution of barium, chromium, and lead in soil and groundwater across SWMU 13 is relatively 

uniform indicating that they are most likely representative of background concentrations (Section 5.2.4).  

Of the other metals listed above, silver was not detected in any groundwater samples and selenium was 

detected in only 5 of 82 samples.  In addition, as discussed in Section 5.2.4, the concentrations of the 

metals detected in soil are either within basewide background levels or are slightly elevated above 

background (i.e., average concentrations are within a factor of two of the average Crane background 

concentrations).  An additional factor to consider in the fact that turbidity in the groundwater samples (see 

Section 7.2.3.4) appears to have affected the analysis of some metals (e.g., aluminum, barium, 

chromium, and lead).  The available evidence indicates that, even though the maximum concentrations of 

most metals exceeded the soil-to-groundwater SSLs, the groundwater at SWMU 13 has not been 

impacted by leaching of these metals from soil.  
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Migration to groundwater criteria are currently not available for several of the major explosive site 

contaminants (i.e., RDX, HMX and the amino-dinitrotoluenes).  However, these compounds as well as 

other explosives were detected in surface soil, subsurface soil, and groundwater at concentrations that 

exceeded screening criteria indicating that groundwater has been impacted by explosives migrating from 

soil.  

 

7.2.3.4 Groundwater 

The groundwater data set consists of analytical results for Rounds 1, 2, and 3 groundwater samples 

(filtered and unfiltered) collected from the upper and lower aquifer in 2003 and 2004. Data from all three 

sampling rounds were included in the data set because there was not a significant difference in 

constituent concentrations between the three rounds. One (1) VOC, 17 energetics, 24 total metals, 

ammonia, and nitrate/nitrite-N were detected in groundwater samples.  The comparison of the maximum 

detected groundwater concentrations to screening levels based on the U.S. EPA Region 9 PRGs for 

ingestion of tap water, U.S. EPA MCLs, and IDEM groundwater default closure levels is presented in 

Table 7-7.  The following chemicals were retained as COPCs for groundwater at SWMU 13:  

 

• Energetics – 1,3-dinitrobenzene, 2,4,6-trinitrotoluene, 2,6-dinitrotoluene, 2-amino-4,6-dinitrotoluene, 

2-nitrotoluene, 4-amino-2,6-dinitrotoluene, HMX, and RDX 

 

• Inorganics(unfiltered) – aluminum, antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, 

iron, lead, lithium, manganese, nickel, vanadium, zinc, and nitrite/nitrate-N 

 

• Inorganics(filtered) – aluminum, antimony, arsenic, barium, beryllium, cobalt, iron, lead, lithium, 

manganese, nickel, and vanadium   

 

1,3-Dinitrobenzene, 2,6-dinitrotoluene, HMX, barium, cadmium, and cobalt were selected as COPCs 

because the maximum detected concentrations exceeded the screening levels (set at an HI of 0.1).  

However, they do not exceed the U.S. EPA Region 9 PRGs and IDEM default closure levels for tap 

water. The maximum concentrations of barium and cadmium were also less than U.S. EPA MCLs. 

Elevated concentrations for some metals in groundwater appear to have been caused by particulate 

matter in the samples. For example, the maximum concentration of aluminum (139,000 µg/L) was 

detected in unfiltered sample 13GWT0502.  However, aluminum was not detected in the associated 

filtered sample (13GWT0502-F) collected at the same time and location.  The uncertainty associated with 

turbidity in the samples on the calculated risks is discussed in the risk characterization section (Section 
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7.5). Note that, of the metals identified as COPCs, only aluminum (as aluminum powder) is known to have 

used in SWMU 13 operations.  

 

7.2.3.5 Surface Water 

As discussed in Sections 2.5.2, 3.1, and 5.3, surface water (and sediment) samples were collected from 

intermittent streams, drainage ditches, surface run-off locations, and sumps throughout SWMU 13. The 

surface water samples have been classified as either gully or mainstream samples. Gully samples are 

samples that were collected on the steeper hillsides and generally represent drainage channels that are 

typically dry, except for storm events.  Mainstream samples were collected in streams with more frequent 

occurrences of flowing water where the chance of finding water and true, water-covered sediments was 

higher than in the gullies. This classification has been retained for risk assessment purposes because of 

the differences in environmental conditions and analytical results for the gully and mainstream samples. 

Therefore, COPCs for mainstream surface water and gully surface water are listed separately in Tables 

7-8 and 7-9, respectively. Filtered samples were also collected from the surface water locations.  A 

comparison of the filtered and unfiltered sample results showed noticeable differences in the 

concentrations of some metals (e.g., aluminum and lead) indicating that turbidity in the samples may have 

caused concentrations for total metals to be elevated.  In addition, the concentrations of some PAHs 

(e.g., benzo(a)pyrene and indeno(1,2,3-cd)pyrene) were close to or exceeded published water solubility 

levels (IDEM, 2004) indicating that these compounds were probably present on particulate matter and 

that the concentrations were due to turbidity in the samples.    

 

COPC Selection for Mainstream Surface Water 

Three (3) energetics, 11 metals, and nitrate/nitrite-N were detected in mainstream surface water samples.   

 

The following chemicals were retained as COPCs for mainstream surface water: 

 

• RDX 

• Barium (filtered only, there were no exceedances in the unfiltered samples) 

 

COPC Selection for Gully Surface Water 

Nine (9) PAHs, 10 energetics, 1 herbicide (pentachlorophenol), 22 metals, ammonia, and nitrate/nitrite-N 

were detected in gully surface water samples.   

 

The following chemicals were retained as COPCs for gully surface water: 
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• PAHs - benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and indeno(1,2,3-cd)pyrene 

 

• Energetics – 2,4,6-trinitrotoluene, 2-amino-4,6-dinitrotoluene, 4-amino-2,6-dinitrotoluene, HMX, and 

RDX 

 

• Inorganics(unfiltered) – aluminum, arsenic, chromium, iron, lead, manganese, vanadium, and 

nitrite/nitrate-N 

 

• Inorganics(filtered) – arsenic, iron, manganese, vanadium 

 

These constituents were identified as COPCs in surface water because the maximum concentrations 

exceeded one or more of the human health screening levels (i.e., U.S. EPA Region 9 risk-based 

screening concentrations, federal MCLs or secondary maximum contaminant levels (SMCLs), and IDEM 

residential default closure levels for groundwater), and concentrations in the upgradient samples.  Barium 

was selected as a COPC in mainstream surface water because the maximum detected concentration 

exceeded the screening level (set at an HI of 0.1). However, it did not exceed the U.S. EPA Region 9 

PRG, IDEM default closure level for tap water, or the U.S. EPA MCL for barium.  TNT, HMX, and 

chromium were selected as COPCs for gully surface water because the maximum detected 

concentrations exceeded the screening levels (set at an HI of 0.1).  However, they do not exceed the U.S. 

EPA Region 9 PRGs and IDEM default closure levels for tap water.  The maximum concentration of 

chromium was also less than U.S. EPA MCL.  In addition, of the metals identified as COPCs, only 

aluminum (as aluminum powder) is known to have used in SWMU 13 operations.  

 

Note that the use of these criteria for surface water assumes that the surface water is used as a drinking 

source (i.e., potential receptors ingest 2 liters of water per day/350 days per year).  Drinking water criteria 

were used because surface water criteria for human health are currently not available.  The use of these 

criteria for screening and risk assessment is conservative because it is unlikely that the water in the 

surface water at SWMU 13 would ever be used as a source of drinking water.  Upgradient surface water 

samples were also collected during the RFI.  Comparisons of surface water concentrations with 

concentrations in the upgradient samples are presented in Tables 7-8 and 7-9 and discussed in Section 

7.5.   
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7.2.3.6 Sediment 

As with surface water, COPCs for sediment were selected for mainstream and gully samples. Tables 7-10 

and 7-11 summarize the COPC selection process for mainstream and gully sediment, respectively.   

 

COPC Selection for Mainstream Sediment 

Mainstream sediment samples were analyzed for energetics and metals only. Twenty-two (22) metals 

were detected in mainstream sediment samples.   

 

The following chemicals were retained as COPCs for mainstream sediment: 

 

• Inorganics – aluminum, antimony, arsenic, cadmium, iron, manganese, and vanadium 

 

COPC Selection for Gully Sediment 

Eighteen (18) SVOCs, 2 energetics, 1 herbicide (pentachlorophenol), and 25 metals were detected in 

gully sediment samples.   

 

The following chemicals were retained as COPCs for gully sediment: 

 

• PAHs - benzo(a)pyrene and dibenzo(a,h)anthracene 

• Inorganics – aluminum, arsenic, barium, cadmium, chromium, iron, lead, manganese, and vanadium 

 

These constituents were identified as COPCs in sediment because maximum concentrations exceeded 

screening levels based on the U.S. EPA Region 9 risk-based screening levels for residential soil and 

IDEM residential default closure levels for direct contact.  Aluminum, antimony, and cadmium were 

selected as COPCs in mainstream sediment because the maximum detected concentrations exceeded 

the screening level (set at an HI of 0.1). However, they did not exceed the U.S. EPA Region 9 PRGs for 

soil. Aluminum, barium, and cadmium were selected as COPCs in gully sediment because the maximum 

detected concentrations exceeded the screening level (set at an HI of 0.1). However, they did not exceed 

the U.S. EPA Region 9 PRGs for soil.  

 

The use of the U.S. EPA Region 9 and IDEM risk-based concentrations for soil to evaluate COPC 

concentrations in sediment is conservative because these criteria were established assuming residential 

land use scenarios (e.g., routine daily contact with soils).  However, it is anticipated that a human receptor 

would be exposed to the sediments in gullies and streams of the site on a less frequent basis than is 

020501/P 7-16 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date:  April 2007 

Section:  7 
Page 17 of 72 

 
assumed for a typical residential exposure to soil.  Consequently, the use of soil criteria for screening and 

risk estimation is likely to overestimate potential risks from exposure to sediment.  Comparisons of gully 

and mainstream sediment concentrations with concentrations in the upgradient samples are presented 

Tables 7-10 and 7-11. 

 

7.2.4 Summary 

Table 7-12 summarizes the chemicals retained as COPCs for soil, groundwater, surface water, and 

sediment at the SWMU 13.  RAGS Part D tables for COPC selection are included in Appendix I.  

 

7.3 EXPOSURE ASSESSMENT 

This portion of the risk assessment defines and evaluates, quantitatively or qualitatively, the type and 

magnitude of human exposure to the chemicals present at or migrating from a site.  The exposure 

assessment is designed to depict the physical setting of the site, to identify potentially exposed 

populations and applicable exposure pathways, to calculate concentrations of COPCs to which receptors 

might be exposed, and to estimate chemical intakes under the identified exposure scenarios. 

 

Actual or potential exposures at SWMU 13 were determined based on the most likely pathways of 

contaminant release and transport, as well as human activity patterns.  A complete exposure pathway 

has three components: a source of chemicals that can be released to the environment, a route of 

contaminant transport through an environmental medium, and an exposure or contact point for a human 

receptor. 

 

7.3.1 Conceptual Site Model 

This section discusses the conceptual site model (CSM) for SWMU 13.  A CSM facilitates consistent and 

comprehensive evaluation of the potential risks to human health by creating a framework for identifying 

the pathways by which human receptors may come in contact with environmental media contaminated by 

site activities.  A CSM depicts the relationships among the following elements, which are necessary for 

defining complete exposure pathways: 

 

• Site sources of contamination 

• Contaminant release mechanisms and transport/migration pathways 

• Exposure routes 

• Potential receptors 
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Section 6.2 presented a detailed CSM for SWMU 13.  This section summarizes the CSM as it applies to 

the HHRA.  Figure 7-2 illustrates the CSM for SWMU 13.  

 

The elements of the CSM (contaminant source, release mechanisms, transport/migration pathways, 

exposure routes, and potential receptors) establish the manner and degree to which a potential receptor 

may be exposed to chemicals present at the site.  The degree of risk incurred by a potential receptor 

varies according to the means of exposure, the duration of exposure, and the specific chemical to which 

the receptor is exposed.  An exposure, however long in duration, does not necessarily result in an 

“unacceptable” health or environmental risk, although risks generally increase with increased frequency 

and/or duration of exposure. 

 

The elements of the CSM, including how they pertain to SWMU 13 are discussed below.  Sources of 

contamination, contaminant release mechanisms, transport and migration pathways, exposure routes, 

and potential receptors are defined.  Table 7-13 provides a site-specific summary of the potential 

receptors evaluated for SWMU 13.  A summary of the exposure routes addressed quantitatively for each 

human receptor is also provided in Table 7-13.   

 

Site Sources of Environmental Contamination 

Based on historical site data and sampling, the following parameters are among the site-related chemical 

contaminants known to be present or potentially present in environmental media at SWMU 13: 

 

• Explosives (e.g., TNT, HMX, and RDX) and their degradation products (e.g., 2-amino-

4,6-dinitrotoluene) 

• Metals (e.g., aluminum) 

• PCBs (from PCB oils leaked from therminol boilers) 

 

Potential Contaminant Release Mechanisms and Transport/Migration Pathways 

Based on available historical information for SWMU 13, releases of potentially hazardous constituents to 

environmental media have occurred as a result of historical site operations in the Mine Field B area.  

Media of concern at Mine Fill B have historically included soil, air, surface water, and groundwater 

(Halliburton NUS, 1992). Soil was considered a major pathway because explosive powders and 

particulates were washed from the rooftops of the process buildings onto nearby soil. Air was considered 

a migration pathway because particulates had been released from building ventilation systems.  However, 

air is no longer considered a major pathway because a particulate abatement system was installed in 
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1973.  Surface water was considered a migration pathway because explosive powders and particulates 

from the rooftops of the process buildings were also deposited onto nearby drainageways.  In addition, 

explosive-contaminated wastewater was collected in sumps and released to the surface drainage system 

that mainly drains to the northwest.  This drainage enters an intermittent flowing tributary of Boggs Creek, 

which flows in a general southward direction and exits the southern boundary of NSWC Division, 

discharging to the East Fork of the White River.  Surface drainage also flows southeast of Mine Fill B and 

enters intermittent drainageways that flow into Turkey Creek (located approximately 1 mile from Mine Fill 

B).  Turkey Creek flows south-southeastward and merges with Boggs Creek.  It is also known that PCB-

containing oils leaked from therminol boilers (removed in 1989) located near Buildings 166 and 171, 

contaminating the surrounding soil.  Based on the historical information, plausible contaminant release 

and migration mechanisms for SWMU 13 include the following: 

 

• Transport of surface soil contaminants to the subsurface soils and groundwater (and from one aquifer 

to another) via infiltration, percolation, and migration within the groundwater aquifer. 

 

• Overland runoff of surface waters, sediments, and surface soil from SWMU 13 via ditches and 

culverts to intermittent drainageways on the northwestern and southeastern borders of the Mine Fill, 

eventually flowing into Turkey Creek and Boggs Creek.  

 

• Migration of contaminants in groundwater (i.e., lateral migration) to potential receptor locations 

downgradient of SWMU 13 source areas and beyond the NSWC Crane boundary. 

 

• Migration of fugitive dusts and VOCs from surface soils and subsurface soils (if construction and 

excavation activities occur).  

 

A more detailed conceptual site model analysis is presented in Section 6.0. 

 

Potential Current and Future Receptors of Concern and Exposure Pathways 

NSWC Crane is an active naval base and will remain active for the foreseeable future.  SWMU 13 is an 

active facility, and operations at this facility are expected to continue in the foreseeable future.  However, 

for purposes of completeness, the baseline risk assessment considered receptor exposure under 

residential, industrial, and recreational land use scenarios.  Based on current and potential future land 

use, the following potential receptors may be exposed to contaminated environmental media within the 

study area: 
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• Maintenance Workers – A plausible receptor under current and future land use.  This includes adult 

military or civilian personnel assigned duties on an infrequent basis within the study areas (e.g., 

groundskeeping activities, storm sewer and drainage maintenance).  This receptor could be exposed 

to soils (incidental ingestion; dermal contact), surface water (dermal contact), sediments (incidental 

ingestion; dermal contact), and air (inhalation).  Direct contact with groundwater or subsurface soils is 

not anticipated for this receptor.  

 

• Occupational Worker – A plausible receptor under current and future land use.  This includes adult 

military or civilian personnel assigned to routine daily work tasks.  This receptor could be exposed to 

soil (incidental ingestion; dermal contact) and air (inhalation).  In addition, it was conservatively 

assumed that the occupational worker may be exposed to groundwater (ingestion; dermal contact).  

(It should be noted that a public water supply is not currently available within the study areas.)  It is 

anticipated that this receptor would not be routinely exposed to subsurface soils, surface waters, or 

sediments.  This receptor is expected to be exposed on a more frequent basis than the maintenance 

or construction worker.  

 

• Trespassers – A plausible receptor under current or future land use.  Although access to the base is 

controlled, once inside the base, access to the study area is not limited by any physical constraints.  

In addition, hunting activities are permitted at the base.  Because the study area is relatively remote 

and surrounded by forested areas, hunters (particularly adolescents) may trespass within the study 

area.  This receptor may be exposed to potentially contaminated soil (incidental ingestion; dermal 

contact), air (inhalation), and surface water (incidental ingestion; dermal contact) and sediments 

(incidental ingestion; dermal contact) in the intermittent streams.  However, exposure to surface water 

is likely to be limited in some areas because of the intermittent nature of the surface water in swales 

and drainage ditches.  Also potential exposures to surface water will be limited to wading because the 

streams at the sites are not deep enough for swimming.  Direct contact with groundwater or 

subsurface soils is not anticipated for this receptor. 

 

• Construction Workers – A plausible receptor under future land use.  No construction activities are 

currently planned for the study area.  Additionally, the shallow depth to groundwater in some sections 

of the study areas would likely preclude excavation and construction.  However, excavation and 

construction are plausible in other sections of the study areas.  Consequently, this receptor could be 

exposed to surface and subsurface soils (to an estimated maximum depth of 10 feet bgs) (incidental 

ingestion; dermal contact), groundwater (dermal contact), and air (inhalation).  Routine exposure to 

surface water and sediments is not expected for the construction worker.  It should be noted that 

significant exposures by a construction worker to groundwater are unlikely because if a construction 
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worker were to have prolonged contact with groundwater, he/she would most likely wear protective 

clothing such as rubber boots and/or hip waders, which would limit receptor exposure.  In addition, 

most excavation activities would utilize construction equipment such as a back hoe, which would limit 

a construction worker’s exposure.  Also, if significant groundwater was encountered during an 

excavation of a trench or foundation, groundwater would most likely be pumped out of the excavation 

so that the construction activities could be completed. 

 

• Recreational Users – A plausible receptor under future land use.  If NSWC Crane were to close, the 

most likely scenario is that the property would be converted to a park.  A recreational user may be 

exposed to potentially contaminated soil (incidental ingestion; dermal contact), air (inhalation), 

surface water (incidental ingestion; dermal contact), and sediments (incidental ingestion; dermal 

contact).  Exposures to surface water will be limited to wading because the streams at the sites are 

not deep enough for swimming.  In addition, it was conservatively assumed that the recreational user 

may be exposed to groundwater (ingestion; dermal contact) while cleaning up (e.g., washing hands, 

face, and legs) after visiting the hypothetical park.  (A public water supply is not currently available 

within the study area.) NSWC Crane is not expected to close because principal base operations, the 

demilitarization of munitions, are critical to the support of the United States Naval fleet. 

 

• On-Base Residents – An unlikely receptor under future land use.  Although this scenario is highly 

unlikely, a future residential scenario is typically evaluated in a risk assessment for decision-making 

purposes.  For example, the need for deed restrictions at a site may be eliminated prior to site closure 

if minimal risks are estimated for residential receptors.  It is assumed that a hypothetical resident may 

be exposed to soils (incidental ingestion; dermal contract), groundwater (ingestion, dermal contact), 

surface water (ingestion; dermal contact), air (inhalation), and sediment (incidental ingestion; dermal 

contact).  Potential exposures to surface water will be limited to wading because the streams at the 

sites are not deep enough for swimming.   

 

Details regarding the assumed receptor characteristics (e.g., intake rate, frequency, duration of exposure) 

are defined in Section 7.3.4.   

 

7.3.2 Central Tendency Exposure vs. Reasonable Maximum Exposure 

Traditionally, exposures evaluated in the HHRA were based on the concept of a reasonable maximum 

exposure (RME) only, which is defined as "the maximum exposure that is reasonably expected to occur 

at a site" (U.S. EPA, 1989).  However, subsequent risk assessment guidance (U.S. EPA, 1992) indicates 

the need to address an average case or central tendency exposure (CTE). 
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To provide a full characterization of potential exposure, both RME and CTE scenarios were evaluated in 

the HHRA for SWMU 13.  The available guidance (U.S. EPA, 1993a) concerning the evaluation of CTE is 

limited and at times vague.  Therefore, professional judgment was exercised when defining CTE 

conditions for a particular receptor at a site. 

 

7.3.3 Exposure Point Concentrations 

The exposure point concentration (EPC), which is calculated for COPCs only, is an estimate of the 

chemical concentration within an exposure unit (EU) likely to be contacted over time by a receptor and is 

used to estimate exposure intakes.  An exposure unit is defined as the area typically 

encountered/traversed by a receptor under a particular land use scenario.  For example, a residential lot 

size of ¼ acre to 2 acres is often used for the evaluation of a hypothetical future resident.  However, the 

size of an EU is typically based on the distribution of the chemical concentrations in a medium as well as 

on presumed receptor activity patterns. 

 

The following EUs were considered in the risk assessment for SWMU 13. 

 

• Soil – The IMR (TT, 2002) designated six areas as potentially impacted by historical operations at 

SWMU 13.  These included the areas around Buildings 165, 166, 167/168/2500, 171, 172/173/2501, 

and 174.  As indicated in the IMR, ICS were collected in 1998 and 1999 and analyzed for explosives, 

the eight RCRA metals plus aluminum, and six VOCs (see Table 1-1).  As a result of the ICS, the 

areas around Building 166, 167/168/2500, 171, and 172/173/2501 were excavated because of 

elevated concentrations of explosives, mainly RDX.  The excavated areas were subsequently 

backfilled with bioremediated soil which met either residential or industrial cleanup goals. The areas 

around Buildings 165 and 174 did not require remediation because explosive concentrations were 

less than cleanup goals.  The six areas listed above were designated as EUs for SWMU 13 and were 

considered for quantitative risk evaluation. 

 

• Soil samples were collected in two areas near Buildings 166 and 171 in the 2003/2004 RFI to 

evaluate the nature and extent of PCB contamination.  These samples were also analyzed for 

dioxins, herbicides, semivolatile organic chemicals, volatile organic chemicals, and pesticides.  Data 

from these two areas were included in the quantitative risk evaluation of Buildings 166 and 171.  The 

2003/2004 RFI samples were not collected in the same locations as the historical samples.  
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• Surface water and sediment – Two EUs were defined for evaluating risks from surface water and 

sediment, mainstream and gullies.  Mainstream and gullies were evaluated as distinct EUs because 

of differences in location and because of considerable differences in analytical results. As stated 

previously, gully samples are samples that were collected on the steeper hillsides and generally 

represent drainage channels that are typically dry, except for storm events.  Mainstream samples 

were collected in streams with more frequent occurrences of flowing water where the chance of 

finding water and true, water-covered sediments was higher than in the gullies.  The gully samples 

were collected at locations near and around the building areas and are more likely to be impacted by 

contamination from these areas.  Mainstream samples were collected from a stream at the bottom of 

the hill on the western side of the site.  It is possible that surface water from gullies on this side of the 

site could impact mainstream surface water. 

 

• Groundwater – Groundwater was treated as one EU for risk assessment purposes. 

 

The following guidelines were used to calculate the EPCs for the EUs defined above: 

 

• If a soil, surface water, or sediment data set for an EU contained fewer than 10 samples, the EPC for 

the RME and CTE cases was defined as the maximum detected concentration. 

 

• If a surface water or sediment data set for an EU contained 10 or more samples, the 95-percent 

upper confidence limit (UCL) on the arithmetic mean, which was based on the distribution of the data 

set, was selected as the EPC for the RME and CTE case.  EPCs were calculated following U.S. 

EPA’s Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste 

Sites (U.S. EPA, 2002c) using the U.S. EPA’s ProUCL guidance (Singh, A., et al., 2004). 

 

• The EPCs for groundwater were the arithmetic averages of wells in the highly concentrated area of 

the explosive (mainly RDX) plume.  This area was judged to be the area on the ridge encompassing 

Buildings 166, 167/168/2500, 171, and 172/173/2501 based on RDX concentrations.  The following 

locations were used to calculate the average groundwater EPCs: 13MWT-09, -11, -12, -13, -15, -16, 

-17,-18, -20, -21, -27, - 29, and -34.  There is some uncertainty associated with using RDX 

concentrations to define the highly concentrated area of the plume because of the possibility that 

elevated concentrations of other chemicals (e.g., metals) may be omitted.  This uncertainty is 

discussed in Section 7.6. 

 

• EPCs for soil data sets containing more than 10 samples were calculated using several different 

approaches.  Different methods were used to calculate the EPCs because the soil conditions and 
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data sets in areas where remediation had occurred (represented by historical data) are different from 

areas investigated in the RFI in 2003/2004.  The methodologies used to calculate soil EPCs are as 

follows: 

 

- For samples collected in the two areas investigated in the 2003/2004 RFI, the EPCs for 

surface/subsurface soil were the 95 percent UCLs calculated as described above.  

 

- For historical samples reported in the IMR, EPCs were calculated using a weighted average 

approach.  A weighted average approach was used for the historical data because the 

concentrations reported for the historical samples represent different volumes of material left in 

place after remediation.  Another reason that a weighted average approach was selected was 

that the concentrations of the bioremediated soil, which constitutes a large portion of the soil 

volume, are averages of windrow data calculated in the IMR.  Often materials from different 

windrows were placed in the same excavated grid area.  Therefore, windrow data represented by 

average concentrations were mixed with other windrows in the same excavated grid.  The 

materials in the remediated areas consist of the following: 

 

1. Soil in areas (grids) which did not need to be excavated because ICS concentrations were 

less than residential or industrial cleanup goals (The residential and industrial cleanup goals 

for RDX used in the IMR were 4 mg/kg and 17 mg/kg, respectively).  

 

2. Bioremediated soil which was backfilled into excavated areas.  The bioremediated soil was 

placed in the excavated areas only if explosive concentrations in the bioremediated soil met 

cleanup goals. Since the grids were usually excavated to a depth of 3 feet, the backfilled 

bioremediated soil could be classified as either surface or subsurface soil.  Note that the 

concentrations of explosives in the bioremediated soil presented in the IMR and used in the 

EPC calculations are averages of samples collected in the compost windrows where the soils 

were treated.  

 

3. Soil remaining in areas that were excavated, which are represented by PES results.  PES 

were collected from the sidewalls and bottoms of the excavated grid areas.  The IMR does 

not specify the depth of the sidewall samples and, therefore, the sidewall samples could be 

interpreted as either surface or subsurface soil. 

 

4. Soil in a few grids that could not be completely excavated because of obstructions such as 

water mains, the bottom of the grid was on rock, or because the soil provided support for 
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electrical lines. The concentrations of explosives in these soils exceeded cleanup goals.  

Data from the IMR indicates that these areas were excavated as much as possible and 

backfilled with bioremediated soil.  The residual contaminant concentrations in these grids 

are represented by a mixture of ICS, PES, and bioremediated soil analytical results.  

 

Discussions with TT (by E-mail) and an examination of the grid information presented in Figures 1-5 

through 1-12 indicated that the volume of soil left in place (because the soil did not exceed remediation 

goals) and the volume of backfilled bioremediated soil constitute most of the soil volume in the six 

building areas evaluated in the IMR (Items 1 and 2 listed above). The amount of soil in the sides and 

bottoms of the excavated grids (Item 3) constitute a smaller volume of material, and the amount of soil in 

the few grid areas that could not be completely excavated (Item 4) constitute a very small amount of 

material.   

 

Based on this analysis, the following weighting scheme was devised to estimate EPCs for soil in the six 

areas: concentrations in non-excavated areas and backfilled areas (Items 1 and 2) are assumed to 

represent 90 percent of the soil volume, concentrations in the excavated areas (Item 3) constitute 

9 percent of the total soil volume, and residual concentrations in the grids that could not be excavated 

(Item 4) were assumed to constitute 1 percent of the total soil volume.  The assumption of 1 percent is 

considered conservative because the volume of soil that could not be excavated is likely to be much less 

than the total soil volume. 

 

The following example demonstrates the EPC calculation using weighted averages. 

 

Example Calculation – RDX at Building 171 

• Average of RDX in unexcavated and backfilled grids = 2.25 mg/kg (90% of volume) 

• Average of RDX remaining in excavated grids = 2.16 mg/kg (9 % of volume) 

• Average of RDX in grids that could not be completely excavated  = 167 mg/kg (1% of volume) 

 

Weighted average = (0.9 x 2.25) + (0.09 x 2.16) + (0.01 x 167) = 3.89 mg/kg 

 

This value was used as the EPC for calculating risks from RDX in surface/subsurface soil at Building 171. 

Data values less than sample-specific detection limits were substituted with one-half the detection limit.  

 

Table 7-12 summarizes the EPCs used in this HHRA.  RAGS Part D Tables for the EPCs are presented 

in Appendix I. 

020501/P 7-25 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date:  April 2007 

Section:  7 
Page 26 of 72 

 
 

7.3.4 Chemical Intake Estimation 

The methodologies and techniques used to estimate exposure intakes are presented in this section.  

Intakes for the identified potential receptor groups were calculated using current U.S. EPA risk 

assessment guidance (e.g., U.S. EPA, 1991, 1997a, and 2004a) and presented in the risk assessment 

spreadsheets.  All quantitative risk assessment results are presented in RAGS Part D format tables 

(Appendix I). 

 

Non-carcinogenic intakes were estimated using the concept of an average annual exposure.  

Carcinogenic intakes were calculated as an incremental lifetime exposure, which assumed a life 

expectancy of 70 years.  Assumptions regarding exposure are presented in Tables 7-14 and 7-15 for the 

RME and CTE scenarios, respectively. The majority of the exposure assumptions that were used to 

estimate chemical intakes were based on default assumptions described in the standard U.S. EPA 

guidance and are summarized in Tables 7-14 and 7-15.  The following paragraphs discuss the non-

default receptor-specific exposure assumptions that were used in the risk assessment.  

 

7.3.4.1 Dermal Contact with Soil/Sediment 

Direct physical contact with soil and sediment may result in the dermal absorption of chemicals.  

Exposures associated with the dermal route are estimated in the following manner (U.S. EPA, 2004a): 

 

where:  

Intake   =   (C )(SA)(AF)(ABS)(CF)(EF)(ED)
(BW)(AT)si

si  

 Intakesi = amount of chemical "i" absorbed during contact with soil/sediment 

(mg/kg/day) 

  Csi = concentration of chemical "i" in soil/sediment (mg/kg) 

  SA = skin surface area available for contact (cm2/day) 

  AF = skin adherence factor (mg/cm2) 

  ABS = absorption factor (dimensionless) 

  CF = conversion factor (1 x 10-6 kg/mg) 

  EF = exposure frequency (days/year) 

  ED = exposure duration (year) 

  BW = body weight (kg) 
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  AT = averaging time (days); 

    for non-carcinogens, AT = ED x 365 days/year; 

    for carcinogens, AT = 70 years x 365 days/year 

 

Exposed surface areas of body available for dermal contact are determined on a receptor-specific basis 

because they correspond with assumed human activities and clothing worn during exposure events.  

Current guidance documents (U.S. EPA, 1997a and 2004a) were used to develop the default 

assumptions concerning the amount of skin surface area available for contact for a receptor.  To maintain 

consistency from project to project, input parameters previously used for other NSWC Crane risk 

assessments (e.g., TtNUS, 2003c, 2003d) were reviewed when developing the exposed surface areas.  

The rationales used to select the skin areas were as follows:  

 

• For construction workers, maintenance workers, and occupational workers exposed to surface soil or 

sediment, the surface area available for soil contact was assumed to be the head, hands, and 

forearms.  The skin surface area is 3,300 squared centimeters (cm2) for the CTE and RME scenarios.  

These values represent the 50th-percentile areas for the head, hands, and forearms (U.S. EPA, 

2004a). 

 

• For adolescent trespassers, 25 percent of the total body surface area for an adolescent (aged 6 to 

16) was assumed to be available for surface soil and/or sediment contact.  The RME value 

(3,820 cm2) was derived from the 95th-percentile surface area data, and the CTE value (3,100 cm2) 

was derived from the 50th-percentile data, as provided in Table 6-6 of the Exposure Factors 

Handbook (U.S. EPA, 1997a). 

 

• For adult recreational users assumed to be exposed to soil/sediment, the exposed surface area 

available for contact was the sum of the head, arms, hands, lower legs, and feet of an adult male.  

This skin surface area is 9,070 cm2 for the RME and CTE scenarios.  This value represents the 

50th-percentile areas for the arms, hands, lower legs, and feet (U.S. EPA, 1997a).  For a small child 

recreational user (0 to 6 years old), it was assumed that 50 percent of the body surface area was 

exposed to surface soil and sediment (i.e., 3,300 cm2).  This value represents the 50th-percentile 

areas presented in Table 6-6 of the Exposure Factors Handbook (U.S. EPA, 1997a). 

 

• For adult residents exposed to surface soil/sediment, the exposed surface area available for contact 

will be the U.S. EPA recommended value of 5,700 cm2 for the RME and CTE scenarios (U.S. EPA 

2004a).  This value assumes that the adult resident is wearing a short-sleeved shirt, shorts, and 

shoes; therefore, the exposed skin surface is limited to the head, hands, forearms, and lower legs.  
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For a child resident, the recommended value of 2,800 cm2 was used as the exposed skin surface 

area for the RME and CTE scenarios (U.S. EPA, 2004a).  This value assumes that the child resident 

is wearing a short-sleeved shirt, shorts, and no shoes; therefore, the exposed skin surface area is 

limited to the head, hands, forearms, lower legs, and feet. 

 

The following values of soil adherence factors provided in RAGS Part E (U.S. EPA, 2004a) were used to 

evaluate risks from exposure to soil and sediment:   

 

• Construction workers - 0.3 mg/cm2 for the RME and 0.1 mg/cm2 for the CTE.  These values are the 

95th-percentile and geometric mean values for construction workers, respectively (U.S. EPA, 2004a 

and 2002a). 

 

• Maintenance workers and occupational workers - 0.2 mg/cm2 for the RME and 0.02 mg/cm2 for the 

CTE (U.S. EPA, 2004a). 

 

• Adolescent trespassers, child recreational users, and child residents - 0.2 mg/cm2 for the RME and 

0.04 mg/cm2 for the CTE.  These values are the 95th-percentile and geometric mean values 

presented for soccer players (teens) playing in moist conditions (U.S. EPA, 2004a). 

 

• Adult recreational users and adult residents - 0.07 mg/cm2 for the RME and 0.01 mg/cm2 for the CTE 

(U.S. EPA, 2004a). 

 

For the constituents identified as COPCs in soil, the following absorption factors were used (U.S. EPA, 

2004a):   

 

• PAHs - 0.13 

• PCBs – 0.14 

• Dioxins/furans - 0.03 

• Arsenic - 0.03 

• Cadmium - 0.001 

• Semivolatile organics - 0.1 
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• Energetics 

TNT – 0.032  

2-amino-4,6-dinitrotoluene – 0.006 

4-amino-2,6-dinitrotoluene – 0.009 

HMX – 0.006 

RDX – 0.015 

 

As indicated in RAGS Part E, absorption factors for other metals have not been developed due to 

insufficient data to support a default value.  Therefore, risks from dermal absorption of metals (other than 

arsenic and cadmium) from soil were not quantified in this risk assessment.  The uncertainty associated 

with the omission of these constituents is discussed in the uncertainty analysis.  

 

7.3.4.2 Incidental Ingestion of Soil and Sediment 

Incidental ingestion of soil (and sediment) by potential receptors coincides with dermal exposure.  

Exposures associated with incidental ingestion were estimated in the following manner (U.S. EPA, 1989): 

Intake   =   (C )(IR )(FI)(EF)(ED)(CF)
(BW)(AT)si

si s  

where:  

  Intakesi =  intake of contaminant "i" from soil or sediment (mg/kg/day) 

  Csi = concentration of contaminant "i" in soil or sediment (mg/kg)  

  IRs = ingestion rate (mg/day) 

  FI = fraction ingested from contaminated source (dimensionless) 

  EF = exposure frequency (days/year) 

  ED = exposure duration (year) 

  CF = conversion factor (1 x 10-6 kg/mg) 

  BW = body weight (kg) 

  AT = averaging time (days); 

    for non-carcinogens, AT = ED x 365 days/year; 

    for carcinogens, AT = 70 years x 365 days/year 

 

The same exposure frequencies and durations used in the estimation of dermal intakes were used to 

estimate exposure via incidental ingestion for each respective receptor.  Default values of 1.0 were used 

for the fraction of soil ingested from the source for both the RME and CTE scenarios.  Sediment ingestion 

rates were the same as those assumed for soil ingestion except that, for recreational users, the fraction 

ingested is assumed to be 0.5 for both the RME and CTE scenarios. 
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7.3.4.3 Dermal Contact with Groundwater and Surface Water 

The same equation was used to estimate intakes for dermal contact with groundwater and surface water.  

Direct contact with groundwater at SWMU 13 is limited to exposure that would occur under residential, 

recreational, typical industrial (occupational), and construction scenarios.  Hypothetical future on-base 

residential receptors were assumed to use groundwater for domestic purposes (i.e., bathing, showering, 

dish washing ) that can result in dermal exposure.  Short-term dermal exposure was assumed to occur for 

the construction worker during excavation activities and for the hypothetical recreational user or 

occupational worker receptors that may occasionally use restroom facilities (supplied by groundwater 

pumped from the underlying aquifer) while working or recreating.  (It should be noted that neither 

restroom facilities nor groundwater supply wells exist at SWMU 13 at this time).  Dermal contact with 

surface water may also occur while receptors are involved in certain activities such as landscaping 

(maintenance worker), trespassing, or recreational sports (e.g., hiking, wading, etc.). 

 

The following equation was used to assess exposures resulting from dermal contact with water 

(U.S. EPA, 2004a): 

(BW)(AT)
EF)(A))(EV)(ED)((DA  =  DAD event

wi  

where: 

  DADwi = dermally absorbed dose of chemical "i" from water (mg/kg/day) 

  DAevent = absorbed dose per event (mg/cm2-event) 

  EV = event frequency (events/day) 

  ED = exposure duration (year) 

  EF = exposure frequency (days/year) 

  A = skin surface area available for contact (cm2) 

  BW = body weight (kg) 

  AT = averaging time (days); 

    for noncarcinogens, AT = ED x 365 days/year; 

    for carcinogens, AT = 70 years x 365 days/year 

 

Groundwater exposure for hypothetical future on-base residential receptors using the groundwater as a 

domestic water supply was assumed to occur on a daily basis.  Exposure to groundwater for construction 

workers, recreational users, or typical occupational workers and exposure to surface water for 

maintenance workers, trespassers, and recreational users were also assumed to occur each day the 

receptor visits the study area.  Dermal intakes for residents while showering or bathing assumed total 
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body exposure.  For construction workers, trespassers, occupational workers, maintenance workers, and 

recreational users, the exposed surface area of the body available for contact was based on assumed 

activities and was similar to the assumptions outlined for dermal contact with soil and sediment.  Tables 

7-14 and 7-15 summarize recommendations for exposure parameters that will be evaluated in the 

baseline risk assessments. 

 

The absorbed dose per event (DAevent) was estimated using a non-steady-state approach for organic 

compounds and a traditional steady-state approach for inorganics.  For organics, the following equations 

apply: 

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛

π
τ event

wipevent
*

event
t6 (CF) )C()FA( )K )((2 = DA  :then ,t < t If  
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τ 2

2
event

wpevent
*

event )B + 1(
B3B 3 + 1  2 + 

B + 1
t(CF))C()FA()K( = DA  :then ,t > t If  

where: 

  tevent = duration of event (hour/event) 

  t* = time it takes to reach steady-state conditions (hour) 

  Kp = permeability coefficient from water through skin (cm/hour) 

  FA = Chemical-specific fraction absorbed (dimensionless) 

  Cwi = concentration of chemical "i" in water (mg/L) 

  τ = lag time (hour) 

  π = Pi (dimensionless; equal to 3.1416) 

  CF = conversion factor (0.001 L/cm3) 

 B = Dimensionless ratio of the permeability of the stratum corneum relative to 

 the permeability across the viable epidermis. 

 

Values for the chemical-specific parameters (t*, Kp, τ, FA, and B) were obtained from RAGS Part E the 

current dermal guidance (U.S. EPA, 2004a) and are presented in the risk calculation tables in Appendix I.  

If no published values were available for a particular compound, they were calculated using equations 

provided in the cited guidance. 

 

The following non-steady-state equation will be used to estimate DAevent for inorganics: 

 

))(t)(C(K  DA eventwipevent =  
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In general, the recommended default value of 0.001 was used for the dermal permeability of inorganic 

constituents.  For most metals, dermal absorption is not a significant pathway because penetration 

through the skin is minimal. 

 

7.3.4.4 Direct Ingestion of Groundwater and Incidental Ingestion of Surface Water 

Residents may be exposed to groundwater via direct ingestion.  In addition, maintenance workers, 

trespassers, recreational users, and residents may incidentally ingest surface water while at the site.  

Intakes associated with ingestion of water were evaluated using the following general equation (U.S. 

EPA, 1989a): 

 

    
(BW)(AT)

)(EF)(ED))(IR(C  =  Intake wwi
wi  

where: 

  Intakewi = intake of chemical "i" from water (mg/kg/day)  

  Cwi = concentration of chemical "i" in water (mg/L)  

  IRw = ingestion rate for groundwater (L/day) 

  IRw = ingestion rate for surface water (L/day) = (CR)(ET)  

  CR = contact rate for surface water (L/hour) 

  ET = exposure time for surface water (hour/day) 

  EF = exposure frequency (days/year) 

  ED = exposure duration (year) 

  BW = body weight (kg) 

  AT = averaging time (days); 

    for non-carcinogens, AT = ED x 365 days/year; 

    for carcinogens, AT = 70 years x 365 days/year 

 

The same exposure times, frequencies, and durations used to assess dermal exposure to water were 

used to estimate intakes for ingestion of water for each respective receptor. 

 

7.3.4.5 Summary of Exposure Parameters 

A summary of the exposure input parameters for all exposure pathways are presented in Tables 7-13 and 

7-14 for the identified potential receptor groups at SWMU 13.  In general, standard default parameters 

(e.g., U.S. EPA, 1991; Exposure Factors Handbook, U.S. EPA 1997a), which combine mid-range and 

upper-end exposure factors, are used to assess RME conditions.  CTE was assessed primarily by the use 
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of mid-range exposure factors presented in current risk assessment guidance (U.S. EPA, 1989 and 

1993a). 

 

7.3.5 Exposure to Lead 

Lead was selected as a COPC for groundwater, surface water, and sediment. The equations and 

methodology presented in the previous section cannot be used to evaluate exposure to lead because of 

the absence of published dose-response parameters.  Exposure to lead was assessed using the following 

models: 

 

• The latest version of U.S. EPA's Integrated Exposure Uptake Biokinetic (IEUBK) Model for lead, (U.S. 

EPA, 2002d).  This model is typically used to evaluate lead exposure assuming a residential land use 

scenario. 

 

• The U.S. EPA’s Technical Review Workgroup (TRW) Model for Lead (U.S. EPA, 2003a).  This model 

is typically used to evaluate lead exposure assuming a non-residential land use scenario.  

 

The IEUBK Model for lead (U.S. EPA, 2002d) is designed to estimate blood levels of lead in children 

(under 7 years of age) based on either default or site-specific input values for air, drinking water, diet, 

dust, and soil exposure.  Studies indicate that infants and young children are extremely susceptible to 

adverse effects from exposure to lead.  Considerable behavioral and developmental impairments have 

been noted in children with elevated blood-lead levels.  The threshold for toxic effects from this chemical 

is believed to be in the range of 10 to 15 micrograms per deciliter (µg/dL).  Blood-lead levels greater than 

10 µg/dL are considered to be a "concern." 

 

For SWMU 13, the IEUBK Model for lead was used to address exposure to lead in children when 

detected groundwater or surface water concentrations exceed the 15 µg/L Federal Action Level 

promulgated under the Safe Drinking Water Act and when detected soil or sediment concentrations 

exceed the OSWER soil screening level of 400 mg/kg for residential land use (U.S. EPA, 1994b).  

Average chemical concentrations, as well as default parameters for some input parameters, were used in 

the evaluation.  Estimated blood-lead levels and probability density histograms are presented as support 

documentation for this analysis in Appendix I. 

 

Non-residential adult exposure to lead in soil was evaluated using U.S. EPA’s TRW Model for lead (U.S. 

EPA, 2003a).  In this model, adult exposure to lead in soil is addressed by an evaluation of the 

relationship between the site soil lead concentration and the blood-lead concentration in the developing 
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fetuses of adult women.  The adult lead model generates a spreadsheet for each exposure scenario that 

is evaluated (i.e., industrial, recreational).  The output of the spreadsheet is the probability that the blood-

lead concentrations in the fetus exceeds 10 µg/L.  The probability that the fetal blood-lead level will 

exceed 10 µg/L was calculated in accordance with the following U.S. EPA guidelines: 

 

• Use of the TRW Interim Adult Lead Methodology in Risk Assessment (U.S. EPA, 1999). 

• Frequently Asked Questions (FAQs) on the Adult Lead Model (U.S. EPA, 2004c). 

 

No models are currently available to evaluate the periodic exposure of adolescent trespassers to lead.  

Therefore, the results of the IEUBK Model for children were used to qualitatively assess exposure of this 

receptor because the potential adverse effects from exposure to lead are expected to be of a lesser 

magnitude for adolescent trespassers than for children. 

 

7.4 TOXICITY ASSESSMENT 

The objective of the toxicity assessment is to identify the potential health hazards and adverse effects in 

exposed populations.  Quantitative estimates of the relationship between the magnitude and type of 

exposures and the severity or probability of human health effects are defined for the identified COPCs.  

Quantitative toxicity values determined during this component of the risk assessments were integrated 

with outputs of the exposure assessments to characterize the potential for the occurrence of adverse 

health effects for each receptor group. 

 

The toxicity value used to evaluate non-carcinogenic health effects is the reference dose (RfD); 

carcinogenic effects are quantified using the cancer slope factor (CSF). 

 

7.4.1 Toxicity Criteria 

RfDs and CSFs used in the HHRA for SWMU 13 were obtained from the following primary literature 

sources (U.S. EPA 2003b): 

 

• Integrated Risk Information System (IRIS) (U.S. EPA, 2005). 

 

• U.S. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs) – The Office of Research and 

Development/National Center for Environmental Assessment (NCEA) Superfund Health Risk 

Technical Support Center develops PPRTVs on a chemical-specific basis when requested by U.S. 

EPA’s Superfund program. 

020501/P 7-34 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date:  April 2007 

Section:  7 
Page 35 of 72 

 
 

• Other Toxicity Values – These sources include but are not limited to California Environmental 

Protection Agency (Cal EPA) toxicity values, the Agency for Toxic Substances and Disease Registry 

(ATSDR) Minimal Risk Levels (MRLs), and the Annual Health Effects Assessment Summary Tables 

(HEAST) (U.S. EPA, 1997b). 

 

Although RfDs and CSFs can be found in several toxicological sources, U.S. EPA's IRIS on-line database 

is the preferred source of toxicity values.  This database is continuously updated and values presented 

have been verified by U.S. EPA.  The U.S. EPA Region 9 PRG Tables and Region 3 Risk-Based 

Concentration (RBC) Tables were also used as a source of toxicity criteria when these criteria were not 

available from the aforementioned references.  The RfDs and CSFs for the constituents selected as 

COPCs for SWMU 13 are presented in Tables 7-16 and 7-17, respectively.  Note that since no VOCs 

were selected as COPCs and because concentrations of all detected chemicals were less SSLs for 

migration from soil to air, only oral RfDs and CSFs are presented in these tables. 

 

7.4.1.1 Toxicity Criteria for Dermal Exposure 

RfDs and CSFs found in literature are typically expressed as administered doses; therefore, these values 

are considered inappropriate for estimating the risks associated with dermal routes of exposure.  Oral 

dose-response parameters based on administered doses must be adjusted to absorbed doses before the 

evaluation of estimated dermal exposure intakes is made.  

 

The adjustment from administered to absorbed dose was made using chemical-specific absorption 

efficiencies published in available guidance [i.e., U.S. EPA, 2004a (the primary reference), IRIS, ATSDR 

toxicological profiles, etc.] and the following equations: 

 

 

RfD   =   (RfD )(ABS )dermal oral GI  

CSF   =   (CSF ) / (ABS )dermal oral GI  

 where: ABSGI  =  absorption efficiency in the gastrointestinal tract. 

 

Absorption efficiencies used in the risk assessments reflect U.S. EPA’s current dermal assessment 

guidance (U.S. EPA, 2004a). 
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7.4.1.2 Toxicity Criteria for Carcinogenic Effects of PAHs 

Limited toxicity values are available to evaluate the carcinogenic effects from exposure to PAHs.  The 

most extensively studied PAH is benzo(a)pyrene, which is classified by U.S. EPA as a probable human 

carcinogen.  Although CSFs are available for benzo(a)pyrene, insufficient data are available to calculate 

CSFs for other carcinogenic PAHs.  Toxic effects for these chemicals were evaluated using the concept 

of estimated orders of potential potency, which relate the potency of the other potentially carcinogenic 

PAHs to the potency of benzo(a)pyrene, as presented in current U.S. EPA guidance (U.S. EPA, 1993b).  

The equivalent oral and inhalation CSFs for these chemicals were derived by multiplying the CSFs for 

benzo(a)pyrene by the orders of potential potency. 

 

7.4.1.3 Toxicity Criteria for Carcinogenic Effects of Dioxins/Furans 

Similar to the concept of estimated orders of potential potency for PAHs, chlorinated dibenzo-p-dioxins 

(CDDs) and -dibenzofurans (CDFs) were evaluated using Toxicity Equivalence Factors (TEFs) that relate 

the toxicity of other CDDs/CDFs to the toxicity of 2,3,7,7-tetrachlorodibenzo-p-dioxin (TCDD) (WHO, 1998 

and U.S. EPA, 1989b).  The U.S. EPA and others have developed TEFs for other dioxins and furans from 

structure-activity relationships and available toxicological information.  An equivalent oral CSF for these 

chemicals may be derived by multiplying the CSF for 2,3,7,7-TCDD by the TEF.  However, the TEFs are 

more typically used to derive a toxicity equivalent concentration (TEQ) representing all the significant 

dioxin and furans in a sample.  An EPC based on the TEQs for a dataset is then evaluated using the CSF 

for 2,3,7,7-TCDD. 

 

7.4.1.4 Toxicity Criteria for Chromium 

Toxicity criteria are available for different forms of chromium, which is considered to be more toxic in the 

hexavalent state.  Because there is no evidence to support the conclusion that hexavalent chromium is 

present at the sites, speciation analyses was not completed for SWMU 13.  However, risks associated 

with this chemical were assessed by conservatively assuming that 100 percent of the reported total 

chromium result is attributable to hexavalent chromium. 

 

7.4.1.5 Toxicity Criteria for Nitrate/Nitrite 

Results for nitrate and nitrite in groundwater and surface water were reported as nitrate/nitrite-N by the 

laboratory. However the RfDs for these two species are considerably different.  The RfD for nitrate is 

1.6 mg/kg/day and the RfD for nitrite is 0.1 mg/kg/day (U.S. EPA, 2005).  Therefore, nitrite is considered 

to be approximately 15 times more toxic than nitrate. The RfD values used in the risk assessment 
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calculations were based on the expected water chemistry of the two species.  Surface water is exposed 

to the air, is generally well mixed, and is more likely to be an oxidizing environment. This environment 

favors the predominance of nitrate. Therefore, nitrate/nitrite-N in surface water was evaluated in the risk 

assessment as if it were nitrate.  Groundwater could be an oxidizing or reducing environment depending 

on conditions in the aquifer. Since nitrate/nitrite-N in groundwater might exist as either species, it is 

conservatively assumed to be predominantly nitrite for risk assessment purposes. 

 

7.5 RISK CHARACTERIZATION 

This section provides a characterization of the potential human health risks associated with the potential 

exposures to COPCs at SWMU 13.  Section 7.5.1 outlines the methods used to quantitatively estimate 

the type and magnitude of potential risks for human receptors.  A summary of the risk characterization for 

the SWMU 13 is provided in Section 7.5.2. 

 

7.5.1 Quantitative Analysis 

Quantitative estimates of risk were calculated according to risk assessment methods outlined in U.S. EPA 

guidance (U.S. EPA, 1989a).  Lifetime cancer risks are expressed in the form of dimensionless 

probabilities, referred to as ILCRs, based on CSFs.  Non-carcinogenic risk estimates are presented in the 

form of HQs determined through a comparison of intakes with published RfDs. 

 

ILCR estimates were generated for each COPC using estimated exposure intakes and published CSFs, 

as follows: 

ILCR = (Estimated Exposure Intake)(CSF) 

 

If the above equation resulted in an ILCR greater than 0.01, the following equation was used: 

 

ILCR = 1-[exp(-Estimated Exposure Intake)(CSF)] 

 

An ILCR of 1 x 10-6 indicates that the exposed receptor has a one-in-one-million chance of developing 

cancer under the defined exposure scenario.  Alternatively, such a risk may be interpreted as 

representing one additional case of cancer in an exposed population of one million persons. 

 

As mentioned previously, non-carcinogenic risks were assessed using the concepts of HQs and HIs.  The 

HQ for a COPC is the ratio of the estimated intake to the RfD, as follows: 
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HQ = (Estimated Exposure Intake) / (RfD) 

 

An HI was generated by summing the individual HQs for all COPCs.  The HI is not a mathematical 

prediction of the severity of toxic effects and therefore is not a true "risk"; it is simply a numerical indicator 

of the possibility of the occurrence of non-carcinogenic (threshold) effects. 

 

7.5.1.1 Comparison of Quantitative Risk Estimates to Benchmarks 

To interpret the quantitative risks and to aid risk managers in determining the need for remediation at a 

site, quantitative risk estimates were compared to typical benchmarks.  Calculated ILCRs were 

interpreted using the U.S. EPA's "target range" (1 x 10-6 to 1 x 10-4), and HIs will be evaluated using a 

value of 1.0.   

 

U.S. EPA has defined the range of 1 x 10-6 to 1 x 10-4 as the ILCR "target range" for most hazardous 

waste facilities addressed under CERCLA and RCRA.  IDEM has defined the same range for the 

non-default evaluation under their RISC program.  Individual or cumulative ILCRs greater than 1 x 10-4 

will typically not be considered as protective of human health, and ILCRs less than 1 x 10-6 will typically 

be regarded as protective.  Risk management decisions are necessary when the ILCR is within the 1 x 

10-4 to 1 x 10-6 cancer risk range. 

 

An HI exceeding unity (1.0) indicates that there may be potential non-carcinogenic health risks associated 

with exposure.  If an HI exceeds unity, a segregation of target organ effects associated with exposure to 

COPCs was performed.  Only those chemicals that affect the same target organ(s) or exhibit similar 

critical effect(s) were regarded as truly additive.  Consequently, it may be possible for a cumulative HI to 

exceed 1.0, but no adverse health effects are anticipated if the COPCs do not affect the same target 

organ or exhibit the same critical effect.  

 

7.5.2 Results of the Risk Characterization 

This section contains a summary of the results of the risk characterization for the SWMU 13.  Quantitative 

risk estimates for potential human receptors are developed for those chemicals identified as COPCs.  

Uncertainties associated with the risk estimates are discussed in Section 7.6.  The methodology used to 

calculate the risks presented in this section is provided in Sections 7.3 and 7.4.  Potential cancer risks 

and HIs were calculated for current/future maintenance workers, occupational workers, adolescent 

trespassers and future construction workers, child recreational users, adult recreational users, and on-site 

residents under the RME and CTE scenarios and are summarized in Tables 7-18 and 7-19, respectively.  
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The risks for soils are presented for the areas around Buildings 166 and 171 and for surface and 

combined surface/subsurface soil.  Risks were calculated for the areas around Buildings 166 and 171 

because these areas contained higher residual concentrations of explosives and metals than the other 

four building areas and because PCBs were detected in both areas. It was not considered necessary to 

calculate risks for building areas 165, 167/168/2500, 172/173/2501, and 174 because the concentrations 

of explosives and metals in these areas were lower or comparable to the concentrations around Buildings 

166 and 171 and the calculated risks for explosives and metals at Buildings 166 and 171 were less than 

U.S. EPA goals. Risks for surface soil are presented because exposure to surface soil is the most likely 

soil exposure route for most receptors.  Risks for combined surface/subsurface soil are presented in 

Tables 7-18 and 7-19 to account for the fact that subsurface soil might be brought to the surface in a 

future excavation project and mixed with surface soil. As shown in the tables, risks for exposure to 

surface soil are generally greater than risks to combined surface/subsurface soil.  Sample calculations 

are presented in Appendix I, and the results of the risk assessment in RAGS Part D format are included in 

Appendix I. 

 

7.5.2.1 Non-carcinogenic Risks – RME 

Cumulative HIs for construction workers, maintenance workers, adult recreational users, and adolescent 

trespassers under the RME scenario were less than unity (1.0), indicating that no toxic effects are 

anticipated for these receptors under the defined exposure conditions.  Cumulative HIs for occupational 

workers, child recreational users, future adult residents, and future child resident exceeded unity.   

 

The cumulative groundwater HI for the occupational worker assumed to ingest one liter of groundwater 

per workday was 5.4.  The major contributor to this HI was RDX (HI = 2.1).  HIs for occupational exposure 

to all other media were less than unity. 

 

The elevated HIs for the child recreational user were due to exposure to groundwater and gully surface 

water.  The cumulative groundwater HI for the child recreational user assumed to ingest one liter of 

groundwater 52 days per year was 5.2. The major contributor to this HI was RDX by ingestion (HI = 2.1).  

The child recreational HI for exposure to gully surface water (HI = 1.5) also exceeded unity. Ingestion of 

RDX in gully surface water (HI = 1.3) accounted for most of this HI.  HIs for recreational exposure to other 

media were less than unity. 

 

Elevated HIs for future adult and child residents were mainly due to exposure to groundwater.  RDX in 

groundwater was that major contributor to the total HI (adult HI = 6.1, child HI = 21). Other contributors to 

the groundwater HIs were TNT (child HI = 1.3), 4-amino-2,6-dinitrotoluene (child HI = 1.7), iron (adult HI = 
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2, child HI =7), lithium (adult HI = 1.2, child HI= 4.1, manganese (adult HI = 2.2, child HI = 7.4), and 

nitrate/nitrite (as nitrite) (adult HI = 1.8, child HI = 6.5). The HI for child exposure to RDX in gully surface 

water was 1.3. HIs for exposure to soil and sediment were less than unity on a target organ basis.  

 

7.5.2.2 Carcinogenic Risks - RME 

Cumulative ILCRs for the construction worker, maintenance worker, and adolescent trespasser were 

within the U.S. EPA target risk range, 1x10-6 to 1x10-4. Total ILCRs for the occupational worker, total 

recreational user (child + adult), and total residential ILCR (child + adult) exceeded the target risk range.  

 

The primary contributors to the elevated ILCRs (i.e., ILCRs greater than 10-4) were Aroclor-1248 in soil (in 

the areas near Buildings 166 and 171), PAHs in gully surface water, and RDX in groundwater.   

 

For occupational workers, exposure to Aroclor-1248 in soil accounts for approximately 45 percent for the 

total ILCR and ingestion of RDX in groundwater accounts for approximately than 50 percent of the total 

ILCR.  Specifically, risks for occupational exposure to surface and surface/subsurface soil in the area near 

Building 166 were 6.3x10-5 and 3.7x10-5, respectively.  Risks for surface and surface/subsurface soil in the 

area near Building 171 were 2.2x10-4 and 1.2x10-4, respectively.  The occupational risk from exposure to 

RDX in groundwater was 2.6x10-4. 

 

For recreational users, exposure to Aroclor-1248 in soil accounts for approximately 20 percent of the total 

ILCRs, exposure to PAHs in gully surface water accounts for as much as 50 percent of the recreational user 

risks, and ingestion of RDX in groundwater accounts for approximately 30 percent of the recreational user 

risks. The total recreational risk (adult + child) from exposure to PAHs in gully surface water was 2.0x10-4. 

ILCRs for the recreational user assumed to be exposed to surface and surface/subsurface soil in the area 

near Building 166 were 2.4x10-5 and 1.4x10-5, respectively.  Risks for surface and surface/subsurface soil in 

the area near Building 171 were 8.4x10-5 and 4.4x10-5, respectively.  The total recreational risk (adult + 

child) from exposure to RDX in groundwater was 1.1x10-4. 

 

For hypothetical future residents, exposure to Aroclor-1248 in soil accounts for approximately 30 percent of 

the total ILCR, exposure to gully surface water accounts for approximately 8 percent, and ingestion of RDX 

in groundwater accounts for approximately 55 percent of the total ILCR.  For the hypothetical future 

resident, ILCRs for surface and surface/subsurface soil in the area near Building 166 were 2.1x10-4 and 

1.3x10-4, respectively.  Risks for surface and surface/subsurface soil in the area near Building 171 were 

7.5x10-4 and 3.9x10-4, respectively.  The ILCR from residential exposure to RDX in groundwater was 1.3x0-3. 

The total residential risk from exposure to PAHs in gully surface water was 2.0x10-4. 
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Minor contributors to the total residential ILCRs were PAHs in soil (ILCRs between 10-5 and 10-4), arsenic in 

soil, sediment, and groundwater (ILCRs between 10-5 and 10-4), and TNT in groundwater (ILCRs slightly 

greater than 10-6).  Risks for dioxins/furans in soil slightly exceeded 1x10-6 and accounted for less than 

1 percent of the total ILCR.   

 

The HIs and ILCRs calculated for exposure to soil, groundwater, surface water, and sediment at SWMU 

13 are subject to the following significant sources of uncertainty: 

 

1) The ILCRs for recreational users and future residents exposed to PAHs in gully surface water exceed 

1x10-4, but are likely to be greatly overestimated for the following reasons:  

 

• As discussed in Section 7.2.3.5, the concentrations of some PAHs (e.g., benzo(a)pyrene and 

indeno(1,2,3-cd)pyrene) were close to or exceeded published water solubility levels (IDEM, 2004) 

indicating that these compounds were probably present on particulate matter in the samples, that 

the PAHs were not present in the dissolved phase, and that the detected concentrations were 

due to turbidity in the samples. 

 

• The ILCRs presented in RAGS-Part D tables in Appendix I indicate that the risks for dermal 

contact were three to four orders of magnitude greater than risks by ingestion.  The dermal risks 

were calculated using a U.S. EPA model presented in RAGS-Part E (U.S. EPA, 2004a) which, 

according to the guidance, tends to overestimate intakes and risk for some chemicals (e.g., 

PAHs, PCBs, and dioxins). Appendices A and B of RAGS-Part E discuss the uncertainties in the 

permeability coefficients for these chemicals and the limitations of the dermal absorption model 

when evaluating chemicals, such as the PAHs.  In addition, studies have shown that PAHs in 

aqueous solutions do not penetrate the skin.  For this reason, TtNUS was instructed by U.S. EPA 

Region 4 via e-mail not to evaluate risks for dermal contact with PAHs in water.  Based on the 

studies discussed in the e-mail, the uncertainty associated with the aqueous dermal pathway is 

“greater than a billion fold”.  A copy of the e-mail and a summary memorandum regarding the 

estimation of dermal permeability coefficient for PAHs are provided in Appendix I.4. 

 

• Exposure to the surface water in gullies is not always a complete exposure pathway.  The gullies 

are often dry and, based on the experiences of field personnel during the RFI, surface water is 

present in the gullies usually only after rain events.  Therefore, exposure to gully surface water is 

often not possible. 
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2) The HIs and ILCRs for groundwater were based on exposure to average concentrations of COPCs in 

the most highly contaminated area of the plume.  The use of the arithmetic average for the EPC is 

recommended by U.S. EPA Regions 1 and 4 (U.S. EPA, 2000).  The plume area used for averaging 

was selected based on concentrations of explosives, especially RDX (see Section 7.3.3).  This area 

also included maximum concentrations of some metals (e.g., iron, manganese, lithium, and nickel). 

Using the most contaminated part of the plume may result in overestimation of risks for explosives 

and several metals. However, the maximum concentrations of some metals were outside this plume 

area (e.g., aluminum, chromium, barium, and vanadium at location 13MWT05) and risks could be 

underestimated for these metals.  An examination of the analytical results for the filtered sample 

associated with this sample shows that aluminum, chromium, and vanadium were not detected in the 

filtered sample and the concentration of barium was 30 times lower than the unfiltered sample.  

Therefore, the elevated concentrations of these metals in the unfiltered sample are likely due to 

turbidity in the sample.  The comparisons of filtered and maximum unfiltered results at other locations 

outside the selected plume area were similar to those observed for the results from 13MWT05 (i.e., 

concentrations in the filtered samples were much lower than in the unfiltered samples).  The 

uncertainty associated with the EPCs for groundwater is further discussed in Section 7.6.2.  

 

3) No background or upgradient groundwater data are currently not available for the facility.  It is 

therefore difficult to determine whether concentrations in groundwater are within naturally occurring 

levels or are indicative of site-related contamination.  Therefore, risks from exposure to metals in 

groundwater (e.g., lithium, iron, and manganese) may be overestimated.  Note that aluminum (as 

aluminum powder) is the only metal known to have been used in SWMU 13 operations.  

 

4) Even though risks for future residents from exposure to arsenic in groundwater were slightly greater 

than 1.0x10-5, the average concentration of arsenic (detected in 32 of 82 groundwater samples) was 

2.67 µg/L which is less than the U.S. EPA MCL (10 µg/L) and the IDEM default closure level of 50 µg/L.  

In addition, arsenic was not used in processes and operations at SWMU 13, as indicated in the Phase I 

RFI (Halliburton NUS, 1992a).  

 

5) As discussed in Section 7.4.1.5, the reported nitrate/nitrite concentrations in the groundwater were 

evaluated as if nitrites were the predominant nitrogen compound present. The RfD for nitrite is 

approximately 15 times lower than the RfD for nitrate indicating that nitrite is the more toxic chemical.  

The HI calculated for ingestion of nitrate/nitrite in groundwater based on the RfD for nitrite was 6.5 for 

the future child resident.  However, if the RfD for nitrate had been used, the HI would be 0.4. Thus, 

the risks from exposure to nitrate/nitrite in groundwater may be overestimated if nitrite is not the 

predominant nitrogen compound in the groundwater. 
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6) Groundwater is not currently used at the site nor is it expected to be used in the future. 

 

7.5.2.3 Non-carcinogenic Risks – CTE 

For risks calculated using CTE assumptions (Table 7-19), HIs for construction workers, maintenance 

workers, adult recreational users, and adolescent trespassers were less than unity (1.0), indicating that 

no toxic effects are anticipated for these receptors under the defined exposure conditions.  Cumulative 

HIs for occupational workers, child recreational users, future adult residents, and future child residents 

exceeded unity.   

 

The cumulative groundwater HI for the occupational worker assumed to ingest one liter of groundwater 

per workday was 4.7.  The major contributor to this HI was RDX (HI = 1.9).  HIs for occupational exposure 

to all other media were less than unity. 

 

The cumulative groundwater HI for the child recreational user is 2.6.  The major contributor to this HI was 

RDX by ingestion of groundwater (HI = 1.1).  

 

Elevated CTE HIs for future adult and child residents were mainly due to exposure to groundwater. RDX 

in groundwater was the major contributor to the total HI (adult HI = 2.9, child HI = 6.3). Other contributors 

to the groundwater HIs were iron (child HI= 2.1), lithium (child HI= 1.2), manganese (child HI= 2.2), and 

nitrate/nitrite (as nitrite) (child HI= 1.9).  HIs for CT exposure to soil, surface water, and sediment were 

less than unity for all receptors.    

 

7.5.2.4 Carcinogenic Risks - CTE 

Cumulative ILCRs for the construction worker, maintenance worker, adolescent trespasser, and total 

recreational user (child + adult) were within the U.S. EPA target risk range, 1x10-6 to 1x10-4, for the CTE 

scenarios. Cumulative ILCRs for the occupational worker and total residential ILCR exceeded the target 

risk range.  

 

The primary contributors to the total ILCRs for occupational workers were RDX in groundwater (ILCR = 

8.1x10-5) which accounts for approximately 70 percent of the total ILCR and Aroclor-1248 in soil, which 

accounts for approximately 20 percent of the total ILCR. 
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 The primary contributors to the total CTE ILCR for hypothetical future residents are RDX in groundwater 

(ILCR = 1.5x10-4) which accounts for almost 65 percent of the total ILCR and Aroclor-1248 in soil (ILCR = 

6.5x10-5), which accounts for about 20 percent of the total ILCR. 

 

Minor contributors (risks between 1x10-6 to 1x10-5) to the total ILCRs for the CTE are PAHs in soil and gully 

surface water and arsenic in soil and groundwater.  RDX is also a minor contributor to the gully surface 

water ILCR.   

 

7.5.2.5 Risks from Lead 

Lead was identified as a COPC for groundwater and gully surface water because the maximum detected 

concentrations (54.3 µg/L in groundwater and 137 µg/L in gully surface water) exceeded the U.S. EPA 

Safe Drinking Water Act (SDWA) action level (15 µg/L).  Lead was also identified as a COPC in gully 

sediment because the maximum concentration exceeded the 400 mg/kg OSWER SSL for residential land 

use.  

 

As discussed in Section 7.3.5, the methodology used to calculate the risks presented in Sections 7.5.2.1 

through 7.5.2.4 cannot be used to evaluate exposure to lead because of the absence of published dose-

response parameters. Exposure to lead was assessed using the U.S. EPA's IEUBK Model for lead, (U.S. 

EPA, 2002d) and the U.S. EPA’s TRW Model for Lead (U.S. EPA, 2003a).  The IEUBK model is typically 

used to evaluate lead exposure assuming a residential land use scenario and the TRW model is used to 

evaluate lead exposure for non-residential land use scenarios.  

 

The blood-lead concentration of a receptor is considered a key indicator of the potential for adverse 

health effects.  The IEUBK and TRW models calculate the probability of a receptor’s blood-lead level 

exceeding 10 µg/dL.  The U.S. EPA goal is to limit the childhood risk of exceeding a 10 µg/dL blood-lead 

concentration to five percent. 

  

Child Lead Model (IEUBK) Results 

Current U.S. EPA guidance recommends using the average concentration to evaluate exposure to lead.  

Therefore, the highest weighted average lead concentration in soil (29 mg/kg), the average concentration 

in groundwater (4.5 µg/L), and model default values for other model parameters were used in the IEUBK 

and TRW model analyses.  The results of the IEUBK model evaluation for soil and groundwater indicate 

that the estimated geometric mean blood-lead level for a child resident is 1.6 µg/dL.  This blood-lead level 

is less than the established level of concern (10 µg/dL).  Approximately 1.9 percent of children are 
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expected to experience blood-lead levels greater than 10 µg/dL.  This estimate is less than U.S. EPA’s 

goal of limiting exposure to lead so that no more than five percent of the exposed children have an 

estimated blood-lead level greater than the established level of concern (i.e., 10 µg/dL). No models are 

currently available to evaluate the periodic exposure of children to lead in surface water and sediment.  

However, if the average concentrations of lead in surface water and sediment were evaluated in the 

IEUBK model, the predicted blood lead levels and probabilities of exceeding the blood lead levels would 

be acceptable. This evaluation is conservative because the IEUBK model assumes daily residential 

exposure to lead in soil and drinking water as opposed to the periodic exposure expected for surface 

water and sediment.   

 

No models are currently available to evaluate the periodic exposure of adolescent trespassers to lead in 

environmental media.  Therefore, the results of the IEUBK Model for children were used to qualitatively 

assess exposure of this receptor. Since the risks for a small child assumed to be exposed to lead on a 

daily basis were found to be acceptable, it can be assumed that the risks to an older child exposed to the 

same media periodically are also acceptable. Evaluating the trespasser using the IEUBK model is 

considered to be a conservative approach because potential adverse effects from exposure to lead are 

expected to be of a lesser magnitude for adolescent trespassers than for residential children. 

 

The results of the IEUBK model analysis indicate that blood-lead levels of children and adolescent 

trespassers exposed to lead in soil and groundwater at SWMU 13 are less than 10 µg/dL.  The results of 

the IEUBK model are presented in Appendix I.  

 

Adult Lead Model Results 

The central estimate blood-lead levels for construction workers exposed to the average concentration of 

lead (29) in soil ranged from 1.5 µg/dL to 1.7 µg/dL.  This range is less than the established level of 

concern (10 µg/dL).  The central estimate of blood-lead concentrations for fetuses carried by construction 

workers exposed to surface soil ranged from 4.7 µg/dL to 6.1 µg/dL.  These levels are also less than the 

benchmark level of lead in fetal blood (10 µg/dL of blood).  The probabilities that receptor blood-lead 

levels would be greater than 10 µg/dL of blood ranged from 0.4 to 1.3 percent.  These estimates do not 

exceed the U.S. EPA’s goal of limiting exposure to lead so that no more than five percent of the exposed 

receptors have an estimated blood-lead level greater than the established level of concern (i.e., 

10 µg/dL). 

 

The central estimate blood-lead levels predicted for the adult recreational user and maintenance worker 

exposed to the average lead concentration in gully sediment (59 mg/kg) and to fetuses carried by these 

020501/P 7-45 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date:  April 2007 

Section:  7 
Page 46 of 72 

 
receptors were also less than the level of concern.  Blood-lead levels predicted for adult recreational 

users and maintenance workers exposed to sediments ranged from 1.5 µg/dL to 1.7 µg/dL.  The central 

estimate of blood-lead concentrations for fetuses carried by recreational users and maintenance workers 

exposed to surface soil were also less than the level of concern The probability of a recreational user 

bearing a child with fetal blood levels exceeding 10 µg/dL ranged from 0.4 to 1.3 percent and the 

probability of a maintenance worker bearing a child with fetal blood levels exceeding 10 µg/dL ranged 

from 0.4 to 1.2 percent.  The probability ranges for these receptors are less than the U.S. EPA goal of 

5 percent. 

 

In summary, results of the TRW adult lead model indicate that predicted blood levels for potential 

construction workers, maintenance workers, and adult recreational users and their fetuses were within 

U.S. EPA’s goals and the probabilities of exceeding these goals from exposure to lead in soil or sediment 

would not be greater than the U.S.EPA goal of five percent.   

 

The results of the TRW modeling are presented in Appendix I.  

 

Note that currently that are no methods available for evaluating exposure to lead in surface water.  

Therefore this exposure pathway was not evaluated.  However, the average lead concentration in gully 

surface water was 6.4 µg/L, which is less than the U.S. EPA screening value (15 µg/L).  In addition, if the 

average surface water concentration were conservatively evaluated in the IUEBK Model (assuming 

residential exposure), the predicted blood lead levels would be much lower than the U.S.EPA goals. 

 

7.5.2.6 External Sump/Drainage Channel Investigation 

This section discusses the analytical results of the External Sump/Drainage Channel Investigation (ES/DI) 

as they relate to human health risk.  The risk analysis is performed by comparing the ES/DI sample data 

for soil and sediment with the data used in the SWMU 13 risk assessment, with screening concentrations 

based on Region 9 PRGs, and with facility or upgradient background levels (for metals). The comparisons 

are presented in Tables 7-20 through 7-24 and are discussed in the following paragraphs.  Tables 7-20 

through 7-23 present the comparisons of metal concentrations of ES/DI sediment samples with the 

Mainstream and Gully sediment sample results used in the HHRA for SWMU 13.  Table 7-25 presents the 

comparisons of explosive results for surface and subsurface soil collected during the ES/D Investigation 

with historical data generated during the Bioremediation Program. 
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Comparison of Mainstream and Boggs Creek Sediment Samples  

This section presents the comparison of metals data from five Mainstream sediment samples collected 

during the RFI and five Boggs Creek samples collected during the ES/DI (Table 7-20).  As indicated in the 

table, the concentrations of metals in the Boggs Creek samples are generally less than concentrations in 

the Mainstream samples.  The metals that exceeded the screening levels are the same in both data sets, 

with the exception of antimony.  The maximum concentration of antimony in the RFI samples slightly 

exceeded the screening concentration but it was not detected in the ES/DI Boggs Creek samples.  In the 

risk assessment for Mainstream sediment presented in the RFI, the risks for metals were determined to 

be acceptable (i.e., ILCRs were with the U.S. EPA’s risk management range, 1x10-6 to 1x10-4, and His 

were less than 1).  Since the concentrations in the Boggs Creek samples were lower than the Mainstream 

samples, the risks for exposure to metals in Boggs Creek sediment would also be acceptable.  For 

example, the ILCR for hypothetical future resident exposure to Mainstream sediment was 1x10-5.  The 

ILCR for Boggs Creek sediment would be approximately 2x10-6.    

 

Comparison of Mainstream and Turkey Creek Sediment Samples  

This section presents the comparison of metals data from five Mainstream sediment samples collected 

during the RFI and three Turkey Creek samples collected during the ES/DI (Table 7-21).  As indicated in 

the table, the concentrations of metals in the Turkey Creek samples are generally less than 

concentrations in the Mainstream samples.  A notable exception is the maximum concentration of 

aluminum in the Turkey Creek samples (30,500 mg/kg) which was higher than the Mainstream 

concentration (13,700 mg/kg).  The same metals exceeded the screening levels in both data sets, with 

the exception of antimony which was not positively detected in the Turkey Creek samples.  In the risk 

assessment for Mainstream sediment presented in the RFI, the risks for metals were determined to be 

acceptable (i.e., ILCRs were with the U.S. EPA’s risk management range, 1x10-6 to 1x10-4, and His were 

less than 1).  Since the concentrations in the Turkey Creek samples were lower than the Mainstream 

samples, the risks for exposure to metals in Turkey Creek sediment would also be acceptable.  For 

example, the ILCR for hypothetical future resident exposure to Mainstream sediment was 1x10-5.  Similar 

to the Boggs Creek risks discussed above, the ILCR for exposure to metals in Turkey Creek sediment 

would be approximately 2x10-6.  Even though the maximum concentration of aluminum in Turkey Creek 

was approximately 3 times greater the Mainstream concentration, the HQ for aluminum would be well less 

than 1 (based on the maximum concentration).    
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Comparison of Gully and Boggs Creek Sediment Samples  

This section presents the comparison of metals data from 30 Gully sediment samples collected during the 

RFI and five Boggs Creek samples collected during the ES/DI (Table 7-22).  As indicated in the table, the 

concentrations of metals in the Boggs Creek samples are generally much less than concentrations in the 

Gully samples.  The same metals exceeded the screening levels in both data sets, with the exception of 

barium and lead which were less than their respective screening concentrations in the ES/DI Boggs 

Creek samples.  In the risk assessment for Gully sediment presented in the RFI, the risks for metals were 

determined to be acceptable.  Since the concentrations in the Boggs Creek samples were lower than the 

Gully samples, the risks for exposure to metals in Boggs Creek sediment would also be acceptable.  For 

example, the ILCR for hypothetical future resident exposure to Mainstream sediment was 5x10-6.  The 

ILCR for Boggs Creek sediment would be approximately 2x10-6.    

 

Comparison of Gully and Turkey Creek Sediment Samples  

This section presents the comparison of metals data from 30 Gully sediment samples collected during the 

RFI and three Turkey Creek samples collected during the ES/DI (Table 7-23).  As indicated in the table, 

the concentrations of metals in the Turkey Creek samples are generally less than concentrations in the 

Gully samples with the exception of aluminum which had a maximum concentration of 30,500 mg/kg in 

the Turkey Creek samples compared to Gully concentration of 18,500 mg/kg.  The metals that exceeded 

the screening levels are the same in both data sets, with the exception of barium and lead which were 

less than their respective screening concentrations in the ES/DI Turkey Creek samples.  In the risk 

assessment for Gully sediment presented in the RFI, the risks for metals were acceptable.  Since the 

concentrations in the Turkey Creek samples were lower than the Gully samples, the risks for exposure to 

metals in Turkey Creek sediment would also be acceptable.  For example, the ILCR for hypothetical 

future resident exposure to Gully sediment was 5x10-6 and the ILCR for exposure to metals in Turkey 

Creek sediment would be approximately 2x10-6.  Also, the HQ for aluminum in Turkey Creek would be 

well less than 1 based on the maximum concentration.    

 

In summary, the comparisons of metals concentrations in the ES/Di sediment samples collected in Boggs 

Creek and Turkey Creek indicated that the concentrations were generally less than the concentrations in 

the RFI sediment samples.  The comparisons also indicated that risks from exposure to the maximum 

metal concentrations in ES/DI samples would be acceptable for all potential receptors 
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Comparison of Explosive Concentrations in ES/DI samples with Historical and Bioremediated Soil Data  

This section presents comparisons of explosive results for surface and subsurface soil collected during 

the ES/DI with historical data generated during the Bioremediation Program (Table 7-24).  The ES/DI data 

sets consist of 25 surface soil samples and 42 subsurface soil samples which were analyzed for 

explosives only.  The historical data set consists of initial characterization samples (ICS) from areas not 

excavated during the bioremediation program, post-excavation samples (PES) collected from the six 

building areas evaluated in the RFI, and samples from the bioremediated compost backfilled into 

excavated areas.  The historical data were used in the risk assessment for SWMU 13 to evaluate risks 

from explosives in soil and the risks calculated for explosives were less than U.S. EPA benchmarks for 

carcinogenic and noncarcinogenic health effects. 

 

The comparison of the surface and subsurface soil data collected during the ES/DI with the historical data 

presented in Table 7-24 indicates that the concentrations of explosives in the ES/DI samples are within 

the range of the concentrations of the historical data with the exception of two surface soil samples 

collected near Building 166.  Sample 13SS480002 located on the southeastern side of Building 166 had 

RDX and 2,4,6-TNT concentrations of 1,800 and 250 mg/kg, respectively.  Sample 13SS600002 located 

on the northeastern side of Building 166 had an RDX concentration of 760 mg/kg.  These concentrations 

exceed the range of concentrations of the historical data and the risk-based screening concentrations and 

correspond to residential risks greater than 1x10-4 and industrial risks slightly less than 1x10-4.  According 

to Table 3-3 of QAPP Addendum No. 4 (TtNUS, January 2006), Sample 13SS480002 was located at the 

exterior collection sump at the end of an interior drainage system near Building 166 and Sample 

13SS600002 was located at a drainage system near the boot and shoe change building (Building 2514).  

Consequently, the elevated explosive concentrations in these two samples are likely due to the fact that 

the locations have been impacted by drainage contaminated with explosives.  Also, concentrations in 

subsurface soil samples collected at these locations were much lower than concentrations in the surface 

soil samples.  Therefore, it is likely that surface runoff from the drainage system has occurred.  The extent 

of the contamination is not known.  Risks for surface soil in the other building areas and for subsurface 

soil would be less than 1x10-6. 

 

7.5.2.7 2006 PCB Delineation Study 

Additional soil and sediment samples were collected in June and October 2006 to delineate the extent of 

PCB contamination and migration from the Building 171 and 166 areas to the adjacent drainage ditches.  

Soil samples were collected at depth at locations where the deepest soil previously collected exceeded 

the subsurface clean up level of 25 mg/kg.  Surface and subsurface soils (0-2 and 2-4 ft bgs) were 
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collected around the periphery of areas where soil samples previously were shown to exceed PRGs 

(1 mg/kg surface, 25 mg/kg subsurface).  Sediment samples were collected from 0-1 and 1-2 ft bgs in 

swales and gullies downgradient of locations where sediment clean up levels were previously exceeded.  

Impacts of the recently collected PCB data on the human health risk assessment for SWMU 13 are 

discussed in the following sections. 

 

Surface Soil 

Surface soil samples were collected as part of the PCB delineation investigation to further delineate the 

extent of contamination.  One PCB, Aroclor-1248, was positively detected in 17 of 19 samples collected in 

2006 at concentrations ranging from 31 to 64,000 µg/kg.  These concentrations are within the range of 

concentrations evaluated in the HHRA (42 to 160,000 µg/kg) (see Tables 7-1 and 7-2).  Because the 

concentrations of the 2006 surface soil samples are within the range of samples used for the HHRA, the 

additional data would not change the risks to human receptors and the results and conclusions of the risk 

assessment would not be affected by the data collected in 2006.   

 

Subsurface Soil 

Nine additional subsurface soil samples were collected in 2006.  One PCB, Aroclor-1248, was positively 

detected in three of the 2006 samples at concentrations ranging from 110 to 2,700 µg/kg.  These 

concentrations are at the low end of the range of concentrations evaluated in the HHRA (13 to 

210,000 µg/kg) (see Tables 7-3 and 7-4).  Because the concentrations of the 2006 subsurface soil 

samples are within the range of samples used for the HHRA, the additional data would not change the 

risks to human receptors and the results and conclusions of the risk assessment would remain the same.   

 

Sediment 

Twenty additional sediment samples were collected from the drainage ditches adjacent to the Building 

171 and 166 areas.  Fourteen of the samples were collected from the ditch near Building 171 and six 

samples were collected from the ditch near Building 161.  The samples were analyzed for PCBs.  The 

samples from both sites were grouped together for COPC screening and for risk evaluation.   

 

The COPC screening of the 2006 sediment data is presented in Table 7-25.  As shown in Table 7-25, two 

PCBs Aroclor-1248 (detected in 17 of 20 samples) and Aroclor-1260 (detected in 1 of 20 samples) were 

reported in the sediment samples.  The maximum concentrations of both compounds exceeded the U.S. 

EPA Region 9 residential PRG and the IDEM residential default closure level for PCBs.  Therefore, risks 

for exposure to Aroclor-1248 and Aroclor-1260 in sediment were quantitatively evaluated for the potential 
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receptors and exposure assumptions described in Section 7.3.  The results of this risk assessment are 

presented in the following table. 

 

Cancer Risks from Exposure to PCBs in Sediment – 2006 Samples 
 

Potential Receptor Cancer Risk (ILCR) 
Maintenance Workers 3 x 10-6 
Adolescent Trespassers 2 x 10-6 
Child Recreational Users 6 x 10-6 
Adult Recreational Users 4 x 10-6 
Lifelong Recreational Users (Child + Adult) 1 x 10-5 
Future Child Residents 6 x 10-6 
Future Adult Residents 3 x 10-6 
Future Lifelong Residents (Child + Adult) 9 x 10-6 

 

Cancer risks were calculated for maintenance workers, adolescent trespassers, recreational users, and 

hypothetical future residents.  Noncancer risks were not calculated because noncarcinogenic RfDs have 

not been determined for Aroclor-1248 and Aroclor-1260 by the U.S. EPA.  The risk estimates were based 

on the 95 percent UCL concentration of Aroclor-1248 (18,000 µg/kg) and the maximum detected 

concentration of Aroclor-1260 (1,900 µg/kg).  As indicated in the above table, risks for these receptors 

ranged between 1x10-6 and 1x10-5.  These risks are within the U.S. EPA's "risk management range" 

(1x10-6 to 1x10-4) which is discussed in Section 7.5.1.1. 

 

7.6 UNCERTAINTY ANALYSIS 

This section presents a summary of uncertainties inherent in the risk assessment and includes a discussion 

of how they may affect the quantitative risk estimates and conclusions of the risk analysis.  The baseline 

HHRA for SWMU 13 was performed in accordance with current U.S. EPA and IDEM guidance.  However, 

there are varying degrees of uncertainty associated with the baseline HHRA.  The following sections discuss 

general uncertainties in risk assessment and uncertainties specific to the risk assessment for SWMU 13. 

 

Uncertainty in the selection of COPCs was related to the current status of the predictive databases, the 

grouping of samples, the numbers, types and distributions of samples, data quality, and the procedures 

used to include or exclude constituents as COPCs.  Uncertainty associated with the exposure 

assessment included the values used as input variables for a given intake route or scenario, the 

assumptions made to determine EPCs, and the predictions regarding future land use and population 

characteristics.  Uncertainty in the toxicity assessment included the quality of the existing toxicity data 

needed to support dose-response relationships and the weight-of-evidence used to determine the 
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carcinogenicity of COPCs.  Uncertainty in risk characterization was associated with exposure to multiple 

chemicals and the cumulative uncertainty from combining conservative assumptions made in earlier steps 

of the risk assessment process. 

 

Whereas there were various sources of random uncertainty and bias, the magnitude of bias and 

uncertainty and the direction of bias was influenced by the assumptions made throughout the risk 

assessment including selection of COPCs and selection of values for dose-response relationships.  

Throughout the entire risk assessment assumptions that considered safety factors were made so that the 

final calculated risks were overestimated. 

 

Generally, risk assessments carry two types of uncertainty: measurement and informational uncertainty.  

Measurement uncertainty refers to the usual variance that accompanies scientific measurements.  For 

example, this type of uncertainty is associated with analytical data collected for each site.  The risk 

assessment reflects the accumulated variances of the individual values used. 

 

Informational uncertainty stems from inadequate availability of information needed to complete the toxicity 

and exposure assessments.  Often, this gap is significant, such as the absence of information on the 

effects of human exposure to low doses of a chemical, the biological mechanism of action of a chemical, 

or the behavior of a chemical in soil. 

 

Once the risk assessment is complete, the results must be reviewed and evaluated to identify the type 

and magnitude of uncertainty involved.  Reliance on results from a risk assessment without consideration 

of uncertainties, limitations, and assumptions inherent in the process can be misleading.  For example, to 

account for uncertainties in the development of exposure assumptions, conservative estimates were 

made to ensure that the particular assumptions were protective of sensitive subpopulations or the 

maximum exposed individuals.  If a number of conservative assumptions are combined in an exposure 

model, the resulting calculations can propagate the uncertainties associated with those assumptions, 

thereby producing a much larger uncertainty for the final results.  This uncertainty is biased toward 

overpredicting both carcinogenic and non-carcinogenic risks.  Thus, both the results of the risk 

assessment and the uncertainties associated with those results must be considered when making risk 

management decisions. 

 

This interpretation of uncertainty is especially relevant when the risks exceed the point of departure for 

defining "acceptable" risk.  For example, when risks calculated using a high degree of uncertainty are less 

than an acceptable risk level (i.e., 10-6), the interpretation of no significant risk is typically straightforward.  
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However, when risks calculated using a high degree of uncertainty exceed an acceptable risk level (i.e., 

10-4), a conclusion can be difficult unless uncertainty is considered. 

 

7.6.1 Uncertainty in Selection of COPCs 

The most significant issues related to uncertainty in COPC selection were the usability of existing 

databases (i.e., the use of validated and unvalidated sample results [only validated data were used in this 

risk assessment] and the completeness, precision, and accuracy of the data set), the inclusion of 

chemicals potentially attributable to background in the quantitative risk assessment, the screening levels 

used, and the absence of screening levels for a few chemicals detected in the site media.  A brief 

discussion of each of these issues is provided in the remainder of this section. 

 

Usability and Completeness of Existing Databases 

Data from samples collected for the RFI and historical data from the bioremediation program (reported in 

the IMR) were used to assess risks to potential human receptors.  Both the RFI and bioremediation 

program data were biased because samples were collected in areas of known or suspected 

contamination. For example, the soil samples collected during the RFI were obtained near SWMU 13 

buildings and the Therminol boiler area.  The RFI data were primarily designed to evaluate the nature and 

extent of PCB contamination, but also to verify that other contaminants were not significant.  The data 

collected during the bioremediation program was obtained from areas where soil was suspected to be 

impacted by historical operations, i.e., areas around the bulk loading buildings (172/173/2501 and 

167/168/2500) and the production buildings (165, 166 and 171).  Data was also collected around Building 

174 but no explosives were detected in the Building 174 samples.  

 

The soil and groundwater contamination from the RFI and the historical soil contamination appear to be 

well bounded.  In the bioremediation program, samples were collected around each building area until 

concentrations in the grids around each building met residential or industrial cleanup goals.  No samples 

were collected in the areas between buildings and this may be a source of some uncertainty in the risk 

assessment.  However, because the sampling was biased and contamination well bounded and because 

these areas were not known to be impacted by site activities, the uncertainty is expected to be minimal 

and risks are not likely to be underestimated. 

 

The historical samples were analyzed for a limited number of analytes (i.e., explosives, nine metals 

(aluminum, arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver), and six VOCs 

(acetone, methyl ethyl ketone, methylene chloride, methyl isobutyl ketone, toluene, and xylenes).  These 
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chemicals were identified as COCs for SWMU 13 in the RFI Phase I Environmental Monitoring Report for 

Mine Fill B (Halliburton NUS, 1992a) because, according to the Phase I report they are “RCRA classified 

wastes which may have been, or are currently, generated in Mine Fill B”.  Use of this limited list may 

underestimate risks, but as previously stated, sampling at SWMU was biased towards known or 

suspected contaminants and contaminated areas.  In addition, list of chemicals in the 2003/2004 RFI was 

expanded to fill in data gaps and included Target Compound List (TCL) VOCs, SVOCs, PCBs, and 

dioxins/furans. Therefore, the sampling and analytical program should be adequate for characterizing 

site-related risks.   

 

Both the RFI and historical were validated. A data quality report is included in Section 3.0 of this report.  

Fixed-based analytical results only for the Target Analyte Lists for the field investigations were used in the 

quantitative risk evaluation.  Filtered and unfiltered samples were collected for groundwater and surface 

water but only unfiltered results are used to assess risks.  Data regarded as unreliable (i.e., qualified as 

"R" during the data validation process) were not used in the quantitative risk assessment.  The elimination 

of data qualified “R” may increase the uncertainty in the risk assessment. However, as shown in Section 

3.2, the chemicals qualified “R” are not typical COCs at SWMU 13.  The detection limit for 2-amino-

4,6-dinitrotoluene in one gully surface water sample was rejected in the explosive analyses.  However, 

this chemical was selected as a COPC for gully surface water. Therefore, it is unlikely that risks have 

been underestimated by the removal of the unreliable data from the data sets. 

 

As discussed in Section 7.2.1, historical data from samples collected during the bioremediation program 

in 1997 and 1998 were used in conjunction with the data obtained from the investigation conducted in 

2003/2004 in the quantitative risk analysis. The historical data were validated and all of the historical data 

representing post-remediation conditions at SWMU 13 were used in the risk assessment.  Uncertainty 

associated with the use of the historical data is expected to be negligible.   

 

Section 5.3 of the IMR discusses a pilot-scale size windrow with soil from a borrow source that was 

formed for use as a control windrow for toxicity testing at Rockeye (RKI).  Analytical results revealed that 

the borrow source soil was contaminated with PCBs (Aroclor-1254 was detected at 9.3 mg/kg and 

Aroclor-1260 was detected at 15 mg/kg).  Processing of the windrow was subsequently halted and the 

windrow was hauled to SWMU 13 and placed in the bottom of grid 149 located near Building 173.  The 

grid was then backfilled with bioremediated soil, which met residential cleanup goals.  Because Grid 149 

is the only grid containing PCBs and because they were placed at the bottom of the excavation and 

covered with bioremediated soil, the PCBs in this grid were not evaluated in the risk assessment.  The 

PCB concentrations in Grid 149 exceed the 1 mg/kg U.S. EPA residential cleanup goal for PCBs, but are 
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less than the 25 mg/kg cleanup goal for industrial and restricted land use (U.S. EPA, 1990).  It is 

recommended that future workers who might dig near Grid 149 be notified about the PCB presence.   

 

Chemicals Potentially Attributable to Background 

Background was not a consideration in the COPC selection process.  If the maximum concentration of a 

chemical exceeded its respective screening level, it was selected as a COPC and evaluated in the 

quantitative risk assessment.  However, background soil concentrations have been characterized for the 

facility and upgradient surface water and sediment samples were collected at SWMU 13. 

 

Upgradient samples were collected for mainstream and gully surface water and sediment and are 

presented in Tables 7-8, 7-9, 7-10, and 7-11. A comparison of maximum concentrations detected in 

samples from upgradient locations versus those reported for site-related surface water and sediment 

sampling locations indicates that the concentrations of most metals at the site-related sampling locations 

were significantly greater than the concentrations in the upgradient samples. However, if exceedance of 

background had been a COPC selection criterion, aluminum in gully and mainstream sediment would not 

have been selected as a COPC. Note that the HIs calculated for aluminum in gully and mainstream 

sediment (presented in the RAGS-Part D tables in Appendix I) are more than an order of magnitude less 

than the U.S. EPA goal of 1. Therefore, including or excluding aluminum from the quantitative risk 

assessment for sediment would have little impact on the non-cancer risk estimates presented in the risk 

assessment.  

 

Fifteen (15) metals were selected as COPCs for groundwater and three of these (iron, lithium, and 

manganese) were identified as risk drivers for groundwater because the chemical-specific HQs exceeded 

unity.  No upgradient or background data are available for groundwater at SWMU 13 and it cannot be 

determined whether or not the metal concentrations are within background levels.  However, the risks for 

receptor exposure to metals concentrations in groundwater are probably overestimated since only 

aluminum is known to have been used in SWMU 13 operations. An additional factor to consider is that 

concentrations of some metals identified as COPCs for groundwater (e.g. aluminum, arsenic, cadmium, 

and chromium) were determined to be naturally occurring in soil at SWMU 13 (see Section 5.2.4) and are 

probably naturally occurring in groundwater as well. Consequently, risks for exposure to groundwater are 

likely overestimated by including the fifteen metals in the quantitative risk assessment. 

 

As stated in Section 5.1, no formal comparisons of SMWU 13 RFI metal concentrations in soil to 

background levels were conducted in this investigation because no metals data were generated for soil 

samples collected in the RFI and the metals samples collected in the bioremediation program cannot be 
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subdivided into soil background groups that are comparable to the standard NSWC Crane soil 

background data sets. Metals analyses (for nine metals) were performed on initial characterization and 

post excavation samples during the bioremediation program (more than 700 samples). No metals 

analyses were conducted on the bioremediated soil that was later returned to the excavations.  Four of 

the metals (aluminum, arsenic, barium, and mercury) were selected as COPCs for the risk assessment, 

yet the average metal concentrations were found to be comparable to background soil concentrations or 

only slightly elevated relative to background concentrations reported in the Basewide Background 

Investigation Report (TtNUS, 2001). For example, the average SWMU 13 concentration of aluminum was 

13,465 mg/kg and the average background levels ranged from 5,430 to 13,019 mg/kg. Also, the average 

SWMU 13 concentration of arsenic was 7.2 mg/kg and the average basewide background levels for 

arsenic ranged from 4.15 to 7.72 mg/kg. The evaluations provided in Section 5.2.4 concluded that a few 

metals (arsenic, barium, mercury, selenium, and silver) had slightly elevated soil concentrations but the 

differences among these average soil concentrations and average Crane background soil concentrations 

are minor. In addition, the results of the risk assessment indicate the non-cancer risks calculated for 

aluminum, arsenic, barium, and mercury were well below U.S. EPA goals (HIs ranging from 

approximately 0.001 to 0.04) and the carcinogenic risks calculated for exposure to arsenic in soil were 

within the U.S. EPA’s risk management range.  The IMR also concluded that concentrations of arsenic at 

SWMU 13 were within background levels. Based on the above analysis, the inclusion of aluminum, 

arsenic, barium, and mercury in the risk assessment results in a slight overestimation of risks. 

 

In summary, inclusion of metals in the quantitative risk assessment for soil, sediment, and surface water 

without considering background does not appear to greatly affect the calculated risks.  Risks for 

groundwater may be overestimated by the inclusion of some metals as COPCs. 

 

COPC Screening Levels 

The use of risk-based screening values based on conservative land use scenarios (i.e., residential land 

use for soil and sediment and ingestion of tap water for groundwater and surface water) corresponding to 

an ILCR of 10-6 and HI of 0.1 ensured that all the significant contributors to risk from a site were 

evaluated.  The elimination of chemicals present at concentrations that correspond to an ILCR less than 

10-6 and an HI less than 0.1 should not have affected the final conclusions of the risk assessment 

because those chemicals were not expected to cause a potential health concern at the detected 

concentrations.   

 

In the COPC screening for groundwater, a “CAL-Modified PRG” for TCE (1.4 µg/L) was used as the 

screening value for TCE instead of the U.S. EPA Region 9 PRG (0.028 µg/L), which is based on a 
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provisional NCEA cancer slope factor. Consequently, TCE (maximum concentration = 1 µg/L) was not 

selected as a COPC.  The elimination of TCE as a COPC may result in an underestimation of risk.  

However, if TCE were evaluated in the quantitative risk assessment (EPC = 1 µg/L), the residential ILCR 

for TCE in groundwater would be less than 1x10-6.  Therefore, the effect of omitting TCE from the 

quantitative risk assessment is negligible. 

 

Chemicals without Established Screening Levels 

Risk-based screening levels (RBSLs) are currently not available for some constituents (e.g., 

benzo(g,h,i)perylene, phenanthrene, the diamino-nitrotoluenes, DNX, MNX, and TNX).  Appropriate 

surrogates were selected for these chemicals based on similar chemical structures, if available.  For 

example, pyrene was selected as a surrogate for benzo(g,h,i)perylene and phenanthrene.  Applying 

toxicity values of one compound to another increase the uncertainty in the risk assessment both in regard 

to the selection of COPCs and the calculated risks.  Suitable surrogates could not be found for 

2,4-diamino-6-nitrotoluene, 2,6-diamino-4-nitrotoluene, DNX, MNX, and TNX.  The omission of these 

energetics from the quantitative risk assessment may result in an underestimation of risks.  However, the 

risks calculated for explosives in the risk assessment, primarily RDX, were greater than 1x10-3 and it is 

unlikely that omission of these compounds would greatly affect the risk assessment results or remedial 

decisions.  These chemicals were also detected less frequently and at lower concentrations than the 

major explosive contaminants (i.e., HMX, RDX, and TNT)  

 

7.6.2 Uncertainty in the Exposure Assessment 

Uncertainty in the exposure assessment arose because of the methods used to calculate EPCs, the 

determination of land use conditions, the selection of receptors and scenarios, the estimation of EPCs, 

and the selection of exposure parameters.  Each of these is discussed below.  

 

Land Use 

The current land use patterns at NSWC Crane are well established, thereby limiting the uncertainty 

associated with land use assumptions.  Land use at SWMU 13 is currently limited and is expected to be 

limited in the future, as long as NSWC remains open (potential and infrequent trespassers are the only 

current and likely future receptors).  To be conservative, risks to potential and future construction workers, 

maintenance workers, occupational workers, recreational users, and on-site residents were estimated for 

the site.  

 

020501/P 7-57 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date:  April 2007 

Section:  7 
Page 58 of 72 

 
Exposure Point Concentrations  

Uncertainty was associated with the use of the 95 percent UCL on the mean concentration as the EPC.  

As a result of using the 95 percent UCL, the estimations of potential risk for the RME scenario were most 

likely overstated because this is a representation of the upper limit that potential receptors would be 

exposed to over the entire exposure period.  In some cases (because datasets contained fewer than 10 

samples or because the UCL was greater than the maximum concentration), the maximum concentration 

was used as the EPC.  Use of the maximum concentration as the EPC tends to overestimate potential 

risks because receptors are assumed to be exposed continuously to the maximum concentration for the 

entire exposure period.  Uncertainty was also introduced when the non-detect results were assigned a 

value of one-half the non-detect quantitation limit in the calculation of the EPC.  This may have either 

overstated or understated the risks to the receptors. 

 

As discussed in Section 7.5.2.2, risks for groundwater were based on the assumption that EPCs for 

groundwater were the concentrations in the most highly contaminated area of the explosive groundwater 

plume.  The use of these averages is recommended by U.S. EPA Regions 1 and 4 (U.S. EPA, 2000).  

The plume area used for averaging was selected based on concentrations of explosives, especially RDX 

(see Section 7.3.3).  This area also included maximum concentrations of some metals (e.g., iron, lithium, 

manganese, and nickel).  Using the most contaminated part of the plume may result in overestimation of 

risks for explosives and several metals.  However, the maximum concentrations of some metals were 

outside this plume area (e.g., aluminum, chromium, barium, and vanadium at location 13MWT05) and 

risks could be underestimated for these metals.  Because of this uncertainty, an additional evaluation of 

risks for metals in groundwater was performed and is presented below. 

 

Fifteen metals were identified as COPCs for groundwater at SWMU 13.  For purposes of this discussion, 

these metals fall into the following three categories: 

 

• Metals with maximum concentrations within the explosive plume (i.e., iron, lithium, manganese and 

nickel) that were evaluated in the risk assessment.  Since the maximum concentrations of these 

metals were included in the risk evaluation, risks were not likely underestimated, and these will not be 

discussed further. 

 

• Metals with maximum concentrations that were less than MCLs and PRGs (i.e., antimony, barium, 

beryllium, cadmium, cobalt, lithium, nickel, and zinc).  Risks for these metals are minimal and are not 

discussed further. 
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• Metals with concentrations that were greater than MCLs and PRGs in one or more samples but the 

concentrations were outside the explosive plume and were not included in the risk assessment 

calculations (i.e., aluminum, arsenic, chromium, and vanadium).  Risks for these metals could be 

underestimated and an additional evaluation is warranted.  The highest concentrations of these 

metals occurred at locations 13MWT05 and 13MWT25.  Risks for the average concentrations of 

these locations were calculated for all receptors.  The results of the reanalysis indicated that risks for 

workers and recreational users were acceptable but risks for the future child and adult residents 

exceeded U.S. EPA benchmarks.  The results for child and adult residents are presented in the 

following tables. 

 

Comparison of Hazard Quotients (HQs) Calculated in the HHRA for SWMU 13 vs. HQs Based on 
Most Highly Contaminated Wells - Future Child Residents 

COPC EPC Used in Risk 
Assessment 

(µg/L) 

Hazard Quotient 
from Risk 

Assessment 

Average of 
MWT05 and 

MWT25 (µg/L) 

Hazard Quotient 
Based on MWT05 

and MWT25 
Aluminum 2,800 0.3 106,000 10 
Arsenic 1.25 0.4 22 7 
Chromium 2.2 0.08 117 4 
Vanadium 1.8 0.2 114 11 
Total HI  1  32 
 

Comparison of Hazard Quotients (HQs) Calculated in the HHRA for SWMU 13 vs. HQs Based on 
Most Highly Contaminated Wells - Future Adult Residents 

COPC EPC Used in Risk 
Assessment 

(µg/L) 

Hazard Quotient 
from Risk 

Assessment 

Average of 
MWT05 and 

MWT25 (µg/L) 

Hazard Quotient 
Based on MWT05 

and MWT25 
Aluminum 2,800 0.08 106,000 3 
Arsenic 1.25 0.1 22 2 
Chromium 2.2 0.02 117 1 
Vanadium 1.8 0.05 114 3 
Total HI  0.25  9 
 

In regard to cancer risks for the lifelong resident, the ILCR for exposure to arsenic in groundwater 

increased from 3x10-5 to 6x10-4 when using the average concentration from the most contaminated wells 

(22 µg/L). 

 

As can be seen from the comparisons presented above, the ILCR and HQs based on exposure to the 

most highly contaminated wells are between one and two orders of magnitude greater than the risks 

calculated in the risk assessment.  However, there is considerable uncertainty associated with the 
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concentrations in samples collected from locations MWT05 and MWT25.  An examination of the analytical 

results for the filtered samples associated with the unfiltered samples shows that aluminum, arsenic, 

chromium, and vanadium were not detected in either of the filtered samples (13GWT0502-F and 

13GWT0525-F).  For example, aluminum was detected in Sample 13GWT0502 at a concentration of 

139,000 µg/L but the result in the associated filtered sample was 164 U µg/L (not detected).  The filtered 

sample results indicate that suspended matter in the unfiltered samples has affected the analysis of these 

metals resulting in elevated concentrations.  An additional factor in regard to aluminum is that since the 

risk assessment for SWMU 13 was completed (July 2005), the U.S. EPA has withdrawn the RfD for 

aluminum.  Therefore, risks for aluminum could not be calculated if the risk assessment were performed 

at the present time.  The conclusions of the above analysis indicate that there is great uncertainty in the 

risks calculated for aluminum, arsenic, chromium, and vanadium based on concentrations in the most 

contaminated wells resulting in an overestimation of risks. 

 

As explained in Section 7.3.3, the EPCs for the historical soil data in the remediated areas of SWMU 13 

were weighted averages based on assumed volumes of residual soil and bioremediated soil.  Averages 

were used for the for the historical data because the concentrations of the bioremediated soil compost, 

which constitutes a large portion of the soil volume, are averages of windrow data calculated in the IMR.  

Often bioremediated soil from different windrows were mixed in the same excavated grid, thereby 

combining average concentrations from various windrows, and further averaging concentrations which 

had already been averaged. Furthermore, much of the data from grids that were not excavated (because 

concentrations were less than cleanup goals) were composited samples and are, therefore, average 

concentrations. Because much of the historical data consisted mainly of average concentrations, 

averages were used as EPCs rather than UCLs.  In order to evaluate the uncertainties associated with 

using weighted averages rather than UCLs, UCLs were calculated for RDX using the U.S. EPA’s ProUCL 

guidance.  The results of the ProUCL analysis indicated that the 95 percent UCLs (normal or lognormal) 

were slightly greater than the RDX average, but were still less than the residential cleanup goal (4 mg/kg).  

An additional consideration is the fact that, with a few exceptions, concentrations in residual soil and 

bioremediated compost samples were less than residential or industrial cleanup goals (with more than 

80 percent of the samples being less than residential goals).  Based on this analysis, the uncertainty in 

using weighted averages is minimal and risks have not been underestimated by use of the weighted 

averages.  

 

As demonstrated in Section 7.3.3, the following weighting scheme was used to estimate the soil EPCs: 

concentrations in non-excavated areas and backfilled areas were assumed to represent 90 percent of the 

soil volume, concentrations in the excavated areas were assumed to constitute 9 percent of the total soil 

volume, and concentrations in the grids that could not be excavated were assumed to constitute 
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1 percent of the total soil volume.  These assumptions were based on an examination of the remediated 

and unremediated grids areas, discussions with TT personnel, and professional judgment.  There is some 

uncertainty in the weighted averages because they are based on several “unknowns”, such as the actual 

soil volumes.  It was also necessary to use some professional judgment when interpreting and applying 

data from the IMR to determine contaminant concentrations in some grids.  The degree and direction of 

the uncertainty is not known.  However, an attempt was made to be conservative when making the 

assumptions, especially in regard to the assumption of one percent for the volume of soil that could not 

be excavated. This was an important assumption because these areas contained the highest residual 

concentrations of RDX. The assumption of one percent affects only eight grids over the six building areas.  

This represents eight data points out of more than 600.  Therefore, the assumption of one percent should 

be sufficiently conservative. 

 

EPCs were calculated for each of the six building areas investigated in the IMR. However, risks were only 

quantified for Buildings 171 and 166 because weighted averages for explosives and metals were highest 

in these areas and because the areas around these buildings were also investigated for PCBs in the RFI.  

The highest weighted average for RDX was for soil and compost at Building 171 (3.89 mg/kg) which 

corresponds to a total residential ILCR of 7.0x10-7, which is less than the U.S. EPA’s risk management 

range.  Because this risk was based on the highest weighted RDX average, it was not necessary to 

calculate risks for explosives in the other building areas. Similarly, HIs for metals were less than unity in 

these areas and it, therefore, was not necessary to calculate metal risks for the other building areas.  The 

weighted averages for arsenic in all the building areas were similar (average = 7.6 mg/kg) corresponding 

to a residential ILCR of approximately 1x10-5, which is within the U.S. EPA target risk range.  In addition, 

as discussed previously, the concentrations of arsenic in soil at SWMU 13 are within background levels.  

 

There is additional uncertainty associated with post-remediation conditions at Building 165. As discussed 

in Section 1.3.1.5, contaminated soil was excavated by MK from Grids 1 and 22 at Building165 but there 

is no record that PES were ever obtained from these grids, nor were the excavation areas surveyed.  The 

IMR indicates that equipment was installed in Building 165 after the initial characterization which included 

a partially buried tunnel leading into the building.  The tunnel covers Grids 1 and 22 (in which 

concentrations of RDX exceeded industrial cleanup goals).  Because of the haste and urgency to 

complete the tunnel system, PES were not obtained from these grids. Since the IMR states that Grids 1 

and 22 were excavated, data from these grids was removed from the data set when calculating EPCs.  

Uncertainty lies in the fact that the excavation is not well documented and PES samples were not 

collected. The areas of Grids 1 and 22 are now covered with a tunnel, thereby preventing access to the 

soil.  Because the soil in Grids 1 and 22 are known to have been excavated (even though not well 
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documented), the uncertainty in the calculated risks associated with removing these grids from the data 

set is negligible. Note that explosive concentrations in all other grids at Building 165 met cleanup goals.  

 

The weighted averages for COPCs in the six areas are presented in Table I-1 in Appendix I.    

 

Another factor to be considered regarding the bioremediated backfilled soil is that fact that the explosives 

in the compost will continue to be biodegraded overtime.  Evidence of this was shown in the IMR report 

for data for re-sampled windrows (Table 4-4 of the IMR) in which bioremediation was allowed to continue 

for more than 400 days.  In these cases, the concentrations of RDX decreased to about 2 mg/kg or less 

and concentrations of HMX and TNT decreased to less than 1 mg/kg.  It should also be noted that no 

other explosives (i.e., other than RDX, HMX, and TNT) were detected in the bioremediated soil. 

 

There was also uncertainty in assuming that current groundwater concentrations will not change in the 

future, and this introduced additional uncertainty in the EPC and risks for any groundwater or surface 

water COPC.  Concentrations in groundwater may diminish over time due to natural attenuation 

processes involving source depletion and dilution.  This is an important consideration for SWMU 13 

because extensive remediation has already occurred at the facility and the elevated groundwater RDX 

concentrations are most likely due to pre-remediation soil contamination. 

 

Exposure Routes and Receptor Identification 

The determination of various receptor groups and exposure routes of potential concern was based on 

current land use observed at the site and the anticipated future land use.  Therefore, the uncertainty 

associated with the selection of exposure routes and potential receptors was minimal because they were 

considered to be well defined.  Although residential use of groundwater was evaluated as an exposure 

scenario, groundwater is not currently used at the site nor is it expected to be used in the future. 

Therefore, the evaluation of direct exposure to groundwater that was performed in this baseline HHRA 

was included primarily to aid in risk management decision making. 

 

An important uncertainty issue for the SWMU 13 risk assessment is exposure to gully surface water 

because ILCRs for this exposure pathway exceeded 1x10-4 (see Section 7.5.2.2).  Exposure to the surface 

water in gullies is not always a complete exposure pathway. The gullies are often dry and based on the 

experiences of field personnel during the RFI, surface water is present in the gullies after rain events only.  

Therefore, exposure to gully surface water is often not possible. In addition, the concentrations of some 

PAHs were close to or exceeded published water solubility levels (IDEM, 2004) indicating that these 

compounds were probably present on particulate matter in the samples and that the PAHs were not 
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present in the dissolved phase.  Furthermore, as discussed in Section 7.5.2.2, the elevated risks 

calculated for PAHs in surface water were primarily due to dermal absorption and this exposure route is 

subject to large uncertainties which can greatly overestimate potential risks.  An estimate by U.S. EPA 

Region 4 indicates that the uncertainty associated with the dermal absorption of PAHs in water is “greater 

than a billion fold”. 

 

Exposure Parameters 

Each exposure factor (for RME and CTE scenarios) selected for use in the risk assessment had some 

associated uncertainty.  Generally, exposure factors were based on surveys of physiological and lifestyle 

profiles across the United States.  The attributes and activities studied in these surveys generally had a 

broad distribution.  To avoid underestimation of exposure, in most cases, the U.S. EPA guidelines (U.S. 

EPA, 1991) on the RME receptor were used, which generally specify the use of the 95th percentile value 

for most parameters.  Therefore, the selected values for the RME receptor represented an upper bound 

of the observed or expected habits of the majority of the population. 

 

Generally, the uncertainty can be assessed quantitatively for many assumptions made in determining 

factors for calculating exposures and intakes.  Many of these parameters were determined from statistical 

analyses on human population characteristics.  Often, the database used to summarize a particular 

exposure parameter (i.e., body weight) is quite large.  Consequently, the values chosen for such variables 

in the RME scenario have low uncertainty.   

 

For many parameters for which limited information exists (i.e., dermal absorption of chemicals from soil), 

greater uncertainty exists.  For example, current U.S. EPA guidance (U.S. EPA, 2004a) does not provide 

dermal absorption factors for exposure to most metals (except arsenic and cadmium) in soil.  Therefore, 

risks for dermal contact from soil were not evaluated for most metals in this risk assessment.  

Consequently, risks from exposure to soil may have been underestimated. 

 

Many of the exposure parameters used to calculate exposures and risks in this report were selected from 

a distribution of possible values including U.S. EPA guidance (U.S. EPA, 1991; U.S. EPA, 1993a) and 

dermal guidance (U.S. EPA, 1997b; U.S. EPA, 2004a).  For the RME scenario, the value representing the 

95th percentile was generally selected for each parameter to ensure that the assessment bounds the 

majority of actual risks from a postulated exposure.  This risk number is used in risk management 

decisions but does not indicate what a more average or typical exposure might be or what risk range 

might be expected for individuals in the exposed population.   
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To address these issues, U.S. EPA (1992) has suggested the use of the CTE receptor, whose intake 

variables are often set at approximately the 50th percentile of the distribution.  The risks for this receptor 

seek to incorporate the range of uncertainty associated with various intake assumptions.  Some of the 

parameters presented in this risk assessment were estimated using professional judgment, although U.S. 

EPA does provide limited guidance for the CTE evaluation (U.S. EPA, 1993a).   

 

7.6.3 Uncertainty in the Toxicological Evaluation 

Uncertainties associated with the toxicity assessment (determination of RfDs and CSFs and use of 

available criteria) are presented in this section. 

 

Derivation of Toxicity Criteria 

Uncertainty associated with the toxicity assessment was associated with hazard assessment and 

dose-response evaluations for the COPCs.  The hazard assessment dealt with characterizing the nature 

and strength of the evidence of causation or the likelihood that a chemical that induces adverse effects in 

animals will also induce adverse effects in humans.  Hazard assessment of carcinogenicity was evaluated 

as a weight-of-evidence determination using U.S. EPA methods.  Positive animal cancer test data 

suggest that humans contain tissue(s) that may manifest a carcinogenic response; however, the animal 

data cannot necessarily be used to predict the target tissue in humans.  In the hazard assessment of non-

cancer effects, however, positive animal data often suggest the nature of the effects (i.e., the target 

tissues and type of effects) anticipated in humans. 

 

Uncertainty in hazard assessment arose from the nature and quality of the animal and human data. 

Uncertainty was reduced when similar effects were observed across species, strain, sex, and exposure 

route; when the magnitude of the response was clearly dose related; when pharmacokinetic data 

indicated a similar fate in humans and animals; when postulated mechanisms of toxicity were similar for 

humans and animals; and when the COC was structurally similar to other chemicals for which the toxicity 

is more completely characterized.   

 

Uncertainty in the dose-response evaluation included the determination of a CSF for the carcinogenic 

assessment and derivation of an RfD for the non-carcinogenic assessment.  Uncertainty was introduced 

from interspecies (animal to human) extrapolation, which, in the absence of quantitative pharmacokinetic 

or mechanistic data, is usually based on consideration of interspecies differences in basal metabolic rate. 

Uncertainty also resulted from intraspecies variation.  Most toxicity experiments are performed with 

animals that are very similar in age and genotype, so intragroup biological variation is minimal, but the 
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human population of concern may reflect a great deal of heterogeneity, including unusual sensitivity or 

tolerance to the COPC.  Even toxicity data from human occupational exposure reflect a bias because only 

those individuals sufficiently healthy to attend work regularly (the "healthy worker effect") and those not 

unusually sensitive to the chemical are likely to be occupationally exposed.  Finally, uncertainty arises 

from the quality of the key study from which the quantitative estimate was derived and the database used.  

For cancer effects, the uncertainty associated with dose-response factors was mitigated by assuming the 

95 percent upper bound for the slope factor.  Another source of uncertainty in carcinogenic assessment is 

the method by which data from high doses in animal studies are extrapolated to the dose range expected 

for environmentally exposed humans.  The linearized multistage model, which is used in nearly all 

quantitative estimations of human risk from animal data, is based on a non-threshold assumption of 

carcinogenesis.  Evidence suggests, however, that epigenetic carcinogens, as well as many genotoxic 

carcinogens, have a threshold below which they are non-carcinogenic.  Therefore, the use of the 

linearized multistage model was conservative for chemicals that exhibited a threshold for carcinogenicity. 

 

For non-cancer effects, additional uncertainty factors may have been applied in the derivation of the RfD 

to mitigate poor quality of the key study or gaps in the database.  Additional uncertainty for non-cancer 

effects arose from the use of an effect level in the estimation of an RfD, because this estimation was 

predicated on the assumption of a threshold less than which adverse effects were not expected.  

Therefore, an uncertainty factor is usually applied to estimate a no-effect level.  Additional uncertainty 

arose in estimation of an RfD for chronic exposure from subchronic data.  Unless empirical data indicated 

that effects did not worsen with increasing duration of exposure, an additional uncertainty factor was 

applied to the no-effect level in the subchronic study.  Uncertainty in the derivation of RfDs was mitigated 

by the use of uncertainty and modifying factors that normally ranged between 3 and 10.  The resulting 

combination of uncertainty and modifying factors may have reached 1,000 or more. 

 

The derivation of dermal RfDs and CSFs from oral values may have caused uncertainty.  This was 

particularly the case when no gastrointestinal absorption rates were available in the literature or when 

only qualitative statements regarding absorption were available. 

 

Uncertainty Associated with Evaluation of the Dermal Exposure Pathway  

According to RAGS Part E (U.S. EPA, 2004a), risks for dermal absorption of chemicals in soil are 

quantitatively evaluated for arsenic, cadmium, chlordane, 2,4-dichlorophenoxyacetic acid, dichloro-diphenyl-

trichloroethane (DDT), TCDD (and other dioxins), PAHs, PCBs, pentachlorophenol, and SVOCs only 

because of the limited information guidance available to evaluate dermal exposure to other constituents.  

Therefore, risks from dermal exposure to metals in soil and sediment (except for arsenic and cadmium) 
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were not quantified in the risk assessment.  Consequently, potential risks may have been underestimated by 

excluding these constituents from the dermal risk assessment calculations.   

 

The significant uncertainty associated with the evaluation of dermal absorption of chemicals in an aqueous 

medium is discussed in Sections 7.5.2.2 and 7.6.2. 

 

Use of Aluminum and Iron Toxicity Criteria 

NCEA provisional RfDs were used to evaluate non-carcinogenic effects from exposure to aluminum and 

iron.  The provisional RfDs for these chemicals are based on allowable intakes rather than adverse effect 

levels.  Therefore, there was some degree of uncertainty associated with the use of the RfDs.  Note that 

some U.S. EPA regions (e.g., Region 1) consider the use of the oral RfD for aluminum and iron 

inappropriate and recommend that these metals not be evaluated quantitatively in risk assessments. 

 

Alternate RfD for Iron 

As previously discussed there is uncertainty associated with the toxicity data for iron.  The RfD for iron is 

based on the recommended daily allowance (RDA) for adult human nutrition.  Children and adolescents 

require more iron in their diets than adults do, consequently, using an RfD based on the adult RDA for 

iron to evaluate exposures to children results in an overestimation of the risks for children.  When the HI 

for exposures to iron by children exceed unity, U.S. EPA Region 3 recommends recalculating the HI using 

an RfD of 1.1 mg/kg/day (instead of the 0.3 mg/kg/day provided in IRIS).  If this value were used to 

estimate risks for children, the HQs calculated for iron would decrease by a factor of 1.1/0.3.  Therefore, 

the risk estimates calculated for iron may be overestimated.  The HI for the child resident assumed to be 

exposed to groundwater was 7.0.  If the alternate RfD was used the HI would be 2 and still exceed the 

goal of unity for the RME.  The HI for the CTE would be less than unity if the alternate RfD were used.  

The risks for child exposure to iron in sediment were less than unity and, therefore, the overestimation is 

not significant.   

 

Alternate RfD for Manganese 

The oral RfD for manganese listed in the Region 9 PRG table (0.024 mg/kg/day) was used to calculate 

risks for ingestion of groundwater. This value includes a modification factor of 3 and an adjustment factor 

for the dietary contribution which is applied to the non-dietary RfD (0.14 mg/kg/day) presented in IRIS.  

IRIS indicates that an adjustment for the dietary contribution should be subtracted from this allowable 

intake.  Using the modified and adjusted RfD results in risk estimates 6 times higher than if the non-
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dietary RfD were used.  However, the HI for the future child resident would still exceed the goal of unity if 

the non-dietary RfD were used.  

 

Uncertainty in the Toxicity Criteria for Chromium 

Toxicity criteria are available for different forms of chromium, which is considered to be more toxic in the 

hexavalent state.  Because there is no evidence to support the conclusion that hexavalent chromium is 

present at the SWMU 13, speciation analyses were not completed for SWMU 13.  However, risks 

associated with this chemical were assessed by conservatively assuming that 100 percent of the reported 

total chromium result is attributable to hexavalent chromium.  Therefore, the risks calculated for chromium 

in groundwater, surface water, and sediment are likely overestimated.  However, since the HQs 

calculated for chromium in these media were less than unity by an order or magnitude or more, the 

uncertainty introduced into the risk assessment is minimal.  

 

Uncertainty in the Toxicity of Nitrate and Nitrite 

Results for nitrate and nitrite in groundwater and surface water were reported as nitrate/nitrite-N by the 

laboratory. However the RfDs for these two species are considerably different.  The RfD for nitrate is 

1.6 mg/kg/day and the RfD for nitrite is 0.1 mg/kg/day (IRIS, 2005).  Therefore, nitrite is considered 

approximately 15 times more toxic than nitrate. The RfD values used in the risk assessment calculations 

were based on the expected water chemistry of the two species.  Surface water is exposed to the air, is 

generally well mixed, and is more likely to be an oxidizing environment. This environment favors the 

predominance of nitrate. Therefore, nitrate/nitrite-N in surface water is evaluated in the risk assessment 

as if it were nitrate.  Groundwater could be an oxidizing or reducing environment depending on conditions 

in the aquifer. Since nitrate/nitrite-N in groundwater might equally exist as either species, it is 

conservatively assumed to be predominantly nitrite for risk assessment purposes.  In the risk assessment, 

the HI calculated for ingestion of nitrate/nitrite in groundwater based on the RfD for nitrite was 6.5 for the 

future child resident.  If the RfD for nitrate had been used, the HI would be 0.4. Thus, the risks from 

exposure to nitrate/nitrite in groundwater may be overestimated by using the RfD for nitrite.  The risks for 

exposure to nitrate/nitrite in surface water were less than unity regardless of whether it was assumed that 

nitrate or nitrite was present. 

 

7.6.4 Uncertainty in the Risk Characterization 

Uncertainty in risk characterization resulted from assumptions made regarding additivity of effects from 

exposure to multiple COPCs from various exposure routes.  High uncertainty existed when summing non-

cancer risks for several substances across different exposure pathways.  This assumed that each 
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substance has a similar effect and/or mode of action.  Even when compounds affect the same target 

organs, they may have different mechanisms of action or differ in their fate in the body, so additivity may 

not have been an appropriate assumption.  However, the assumption of additivity was considered 

because in most cases it represented a conservative estimate of risk. 

 

Risks to any individual may also have been overestimated by summing multiple assumed exposure pathway 

risks for any single receptor.  Although every effort was made to develop reasonable scenarios, not all 

individual receptors may have been exposed via all pathways considered. 

 

Finally, the risk characterization did not consider antagonistic or synergistic effects.  Little or no 

information was available to determine the potential for antagonism or synergism for the COPCs.  

Because chemical-specific interactions could not be predicted, the likelihood for risks to be overpredicted 

or underpredicted could not be defined, but the methodology used was based on current U.S. EPA 

guidance. 

 

7.7 SUMMARY AND CONCLUSIONS 

This section briefly summarizes the results of the HHRA performed for SWMU 13.  Table 7-26 contains a 

summary of conclusions and recommendations. 

 

The baseline HHRA for SWMU 13 was performed to characterize the potential risks to likely human 

receptors under current and potential future land use.  Potential receptors under current and future land 

use are adolescent trespassers, maintenance workers, and occupational workers.  Potential receptors 

under future land use are construction workers, recreational users, and hypothetical residents (children 

and adults).  Although future land use is likely to be the same as current land use, the potential future 

receptors were evaluated in the baseline HHRA, primarily for decision-making purposes. 

 

Potential risks associated with inhalation exposures were considered to be minimal for soil, sediment, and 

surface water, and groundwater.  Inhalation of volatile emissions and fugitive dust was evaluated 

qualitatively via a comparison of site data with U.S. EPA generic SSLs for transfers from soil to air.  

Inhalation exposure was considered to be relatively insignificant because all detected soil concentrations 

were less than the SSLs.  Few VOCs were detected in groundwater, surface water, or sediment and no 

VOCs were identified as COPCs for these media.  

 

The list of COPCs for SWMU 13 included the following:  
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• Surface Soil – dioxins/furans, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, and Aroclor-1248 

 

• Subsurface Soil - dioxins/furans, Aroclor-1248 

 

• Surface/subsurface Soil (historical samples) - 2,4,6-trinitrotoluene, 2-amino-4,6-dinitrotoluene, 

4-amino-2,6-dinitrotoluene, HMX, RDX, aluminum, arsenic, barium, and mercury 

 

• Groundwater – 1,3-dinitrobenzene, 2,4,6-trinitrotoluene, 2-6-dinitrotoluene, 2-amino-4,6-dinitrotoluene, 

4-amino-2,6-dinitrotoluene, 2-nitrotoluene, HMX, RDX, aluminum, antimony, arsenic, barium, 

beryllium, cadmium, chromium, cobalt, iron, lead, lithium,  manganese,  nickel, vanadium, zinc, and  

nitrate/nitrite-N 

 

• Gully Surface Water – benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

indeno(1,2,3-cd)pyrene, 2,4,6-trinitrotoluene, 2-amino-4,6-dinitrotoluene, 4-amino-2,6-dinitrotoluene, 

HMX, RDX,  aluminum, arsenic, chromium, iron, lead, manganese, vanadium, and nitrate/nitrite-N 

 

• Gully Sediment – benzo(a)pyrene, dibenzo(a,h)anthracene, aluminum, arsenic, barium, cadmium, 

chromium, iron, lead, manganese, and vanadium 

 

• Mainstream Surface Water – RDX,  barium 

 

• Mainstream Sediment – aluminum, antimony, arsenic, cadmium, iron, manganese, and vanadium 

 

Quantitative estimates of non-carcinogenic and carcinogenic risks (HIs and ILCRs, respectively) were 

developed for potential human receptors and are summarized below. 

 

Exposure to Soil 

Risk from exposure to COPCs in soil were evaluated for the areas near Buildings 166 and 171 because 

these areas contained the highest residual concentrations of explosives and metals and these areas were a 

concern for PCBs.  Risks for the other building areas are expected to be less than these two areas. 

Cumulative HIs for current and future receptors exposed to surface and/or subsurface soil scenarios were 

less than unity (1.0) on a target organ basis, indicating that adverse non-carcinogenic effects are not 

anticipated for these receptors under the defined exposure conditions.  
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Cumulative ILCRs for the construction worker, maintenance worker, adolescent trespasser, and total 

recreational user (child + adult) were within the U.S. EPA target risk range, 1x10-6 to 1x10-4.  

 

Total ILCRs for the occupational worker and the total residential ILCR (child + adult) exceeded the target 

risk range. The primary contributor to these ILCRs (i.e., ILCRs greater than 10-4) was Aroclor-1248 in the 

areas near Buildings 166 and 171.  Minor contributors to the ILCRs were PAHs, dioxins/furans, and arsenic.  

The risks for arsenic in soil were slightly greater than 1x10-5, but the background analysis provided in 

Section 5.2.4 concluded that the concentrations of arsenic are likely within background levels.  It is, 

therefore, recommended that arsenic not be considered as a COC for SWMU 13.   

 

Exposure to Groundwater 

Maintenance workers and adolescent trespassers were not evaluated for exposure to groundwater. 

 

The cumulative HI for the future construction worker was less than unity. 

 

HIs for occupational workers, recreational users (children and adults), and hypothetical residents (children 

and adults) assumed to be exposed to groundwater exceeded unity.  RDX in groundwater was the major 

contributor (HI greater than unity) to the total HIs for these receptors.  The HIs for TNT, 4-amino-

2,6-dinitrotoluene, iron, lithium, manganese, and nitrate/nitrite (as nitrite) also exceeded unity for the 

residential exposure scenarios.  

 

Cumulative ILCRs for future construction workers assumed to be exposed to groundwater were within the 

U.S. EPA target risk range.  

 

Cumulative ILCRs for occupational workers, total recreational users (child + adult), and future on-site 

child and adult residents assumed to be exposed to groundwater exceeded the U.S. EPA target risk 

range. RDX was the major contributor (ILCR > 1.0x10-4) to the ILCRs for groundwater.  Arsenic and TNT 

were minor contributors to the groundwater risks. 

 

As discussed in Sections 7.5 and 7.6, there are a number important uncertainties associated the 

groundwater risks. Among these are the fact that the calculated groundwater risks were based on 

average concentrations of COPCs in the most highly contaminated area of the plume; no background 

upgradient well data were available for the site and therefore risks for metals may be overestimated; even 

though arsenic was a minor risk driver, the average concentration of arsenic is far less than the U.S. EPA 
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and IDEM MCLs; the risks for nitrate/nitrite may be overestimated by using the RfD for nitrite to estimate 

risks; and groundwater is not currently used at SWMU 13 nor is it expected to be used in the future. 

 

Exposure to Mainstream Surface Water and Sediment 

Construction workers and occupational workers were not evaluated for exposure to surface water and 

sediment. 

 

The cumulative HIs for COPCs detected in mainstream surface water and sediment for all potential 

receptors were less than unity, on a target organ basis. 

 

The cumulative ILCRs for COPCS detected in mainstream surface water and sediment for all potential 

receptors were within the U.S. EPA’s target risk range. 

 

Exposure to Gully Surface Water and Sediment 

The cumulative HIs for COPCs detected in gully surface water and sediment for maintenance workers, 

adolescent trespassers, adult recreational users, and future adult residents were less than unity. 

 

The cumulative HIs for child recreational users and future child residents from exposure to gully surface 

water slightly exceeded unity (HI = 1.7).  RDX in gully surface water was the major contributor to the child 

HIs. 

 

Cumulative ILCRs for COPCS detected in gully surface water and sediment for maintenance workers and 

adolescent trespassers were within the U.S. EPA’s target risk range.  

 

Cumulative ILCRs for COPCS detected in gully surface water and sediment for recreational users (child + 

adult) and future residents exceeded the U.S. EPA target risk range. PAHs in gully surface water were 

the major contributors to the ILCRs (ILCRs > 1.0x10-4).  RDX and arsenic in gully surface water and 

arsenic in gully sediment were minor contributors the cumulative ILCRs. As discussed in Section 7.5.2.2, 

the risk estimates for gully surface water are subject to a great deal of uncertainty. Exposure to the 

surface water in gullies is not always a complete exposure pathway.  The gullies are often dry and, based 

on the experiences of field personnel during the RFI, water is present in the gullies usually after rain 

events.  Therefore, exposure to gully surface water is often not possible. The concentrations of some 

PAHs were close to or exceeded published water solubility levels indicating that PAHs are associated 

with soil/sediment particulates in surface water  (i.e., were due to turbidity in the samples). Also, the 
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elevated risks calculated for PAHs in surface water were based on a dermal absorption model which may 

overestimate the risks from PAHs by several orders or magnitude. 

 

Exposure to Lead 

Lead was identified as a COPC for groundwater, gully surface water, and gully sediment.  Exposure to 

lead was evaluated for future child residents by using the IEUBK Model and for workers and adult 

recreational users by the TRW adult lead model.  Results of the lead evaluation indicated that predicted 

blood-lead levels were less than the U.S. EPA level of concern (10 µg/dL) for all potential receptors and 

the probabilities of the receptors having blood-lead levels greater than 10 µg/dL were less than U.S. 

EPA’s goal of five percent. 

 

Summary 

In summary for SWMU 13, no significant potential human health risks are expected for exposures to soil, 

groundwater, surface water, or sediment for construction workers, maintenance workers, and trespassers.  

Non-carcinogenic and carcinogenic risks exceeding U.S. EPA benchmarks were estimated for 

occupational workers, child and adult recreational users, and future on-site child and adult residents.  The 

elevated risk estimates were due to exposure to Aroclor-1248 in surface and subsurface soil, energetics 

(mainly RDX), and several inorganics in groundwater, and PAHs in gully surface water.  As discussed in 

the risk assessment, the risk estimates for groundwater and gully surface water were subject to a number 

of significant uncertainties.  Although risks for exposure to PAHs in gully surface water exceeded U.S. 

EPA benchmarks, these risks are considered to be overestimated by several orders of magnitude and it is 

recommended that PAHs in gully surface water not be considered as a COC for SWMU 13.  It is 

recommended that energetics, iron, lithium, manganese, and nitrate/nitrite in groundwater and Aroclor-

1248 in soil be considered as COCs for SWMU 13.  In regard to iron, lithium, and manganese in 

groundwater, it should be noted these metals were not used in processes and operations at SWMU 13 

and that background data for groundwater are not available for the facility.  Also, the concentrations of 

iron and manganese detected in groundwater at SWMU 13 are similar to the levels found at other sites at 

NSWC Crane and could possibly be naturally occurring in the area or be the result of natural chemical 

processes in the aquifers. 

 

A summary of the major contributors to risks at SWMU 13 is provided in Table 7-20. 
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OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL - DIRECT CONTACT
SWMU 13 MINE FIELD B

NSWC CRANE
CRANE, INDIANA
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Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface Soil

Dioxins  (ng/kg)
3268-87-9 1,2,3,4,6,7,8,9-OCDD 813 J 4140 ng/kg 13SS060002 12/12 --- 4140 NA 39000 C(8) NA NA No BSL
39001-02-0 1,2,3,4,6,7,8,9-OCDF 0.55 J 9.5 J ng/kg 13SS140001 4/12 0.2 - 2 9.5 NA 39000 C NA NA No BSL
35822-46-9 1,2,3,4,6,7,8-HPCDD 6.2 45.4 ng/kg 13SS060002 12/12 --- 45.4 NA 390 C NA NA No BSL
67562-39-4 1,2,3,4,6,7,8-HPCDF 0.57 J 3.1 J ng/kg 13SS100002 4/12 0.09 - 4 3.1 NA 390 C NA NA No BSL
55673-89-7 1,2,3,4,7,8,9-HPCDF 1.3 J 1.3 J ng/kg 13SS140001 1/12 0.1 - 0.7 1.3 NA 390 C NA NA No BSL
39227-28-6 1,2,3,4,7,8-HXCDD 0.42 J 0.63 J ng/kg 13SS130002 3/12 0.1 - 0.7 0.63 NA 39 C NA NA No BSL
70648-26-9 1,2,3,4,7,8-HXCDF 1.8 J 6.4 ng/kg 13SS140001 2/12 0.07 - 1.2 6.4 NA 39 C NA NA No BSL
57653-85-7 1,2,3,6,7,8-HXCDD 0.69 J 0.84 J ng/kg 13SS140001 2/12 0.1 - 1 0.84 NA 39 C NA NA No BSL
57117-44-9 1,2,3,6,7,8-HXCDF 1.6 J 1.6 J ng/kg 13SS140001 1/12 0.07 - 0.41 1.6 NA 39 C NA NA No BSL
19408 74 3 1 2 3 7 8 9 HXCDD 0 72 J 1 6 J ng/kg 13SS130002 5/12 0 1 2 1 6 NA 39 C NA NA No BSL

Units Location of Maximum 
Concentration

Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency of 
Detection

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Concentration 
above Background 

?(4)

EPA Region 9 PRG 
(Residential)(5)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

19408-74-3 1,2,3,7,8,9-HXCDD 0.72 J 1.6 J ng/kg 13SS130002 5/12 0.1 - 2 1.6 NA 39 C NA NA No BSL
72918-21-9 1,2,3,7,8,9-HXCDF 0.31 J 0.33 J ng/kg 13SS140001 2/12 0.09 - 0.5 0.33 NA 39 C NA NA No BSL
40321-76-4 1,2,3,7,8-PECDD 0.71 J 0.71 J ng/kg 13SS130002 1/12 0.1 - 0.8 0.71 NA 3.9 C NA NA No BSL
57117-41-6 1,2,3,7,8-PECDF 0.36 J 2.5 J ng/kg 13SS140001 2/12 0.09 - 0.4 2.5 NA 78 C NA NA No BSL
60851-34-5 2,3,4,6,7,8-HXCDF 0.21 J 1.8 J ng/kg 13SS140001 4/12 0.07 - 0.4 1.8 NA 39 C NA NA No BSL
57117-31-4 2,3,4,7,8-PECDF 0.47 J 21.8 ng/kg 13SS140001 7/12 0.1 - 0.53 21.8 NA 7.8 C NA NA Yes ASL
1746-01-6 2,3,7,8-TCDD 0.52 J 0.52 J ng/kg 13SS090002 1/12 0.1 - 1.2 0.52 NA 3.9 C NA NA No BSL
51207-31-9 2,3,7,8-TCDF 0.35 J 21 ng/kg 13SS140001 10/12 0.1 - 0.3 21 NA 39 C NA NA No BSL
37871-00-4 TOTAL HPCDD 11.8 112 ng/kg 13SS060002 12/12 --- 112 NA NA C NA NA No NTX
38998-75-3 TOTAL HPCDF 0.38 J 10.1 J ng/kg 13SS140001 7/12 0.1 - 1.9 10.1 NA NA C NA NA No NTX
34465-46-8 TOTAL HXCDD 0.77 J 15.7 J ng/kg 13SS050002 11/12 1.1 15.7 NA NA C NA NA No NTX
55684-94-1 TOTAL HXCDF 0.33 19.4 J ng/kg 13SS140001 8/12 0.07 - 0.2 19.4 NA NA C NA NA No NTX
36088-22-9 TOTAL PECDD 0.71 0.71 ng/kg 13SS130002 1/12 0.1 - 2.8 0.71 NA NA C NA NA No NTX
30402-15-4 TOTAL PECDF 0.83 135 J ng/kg 13SS140001 9/12 0.1 - 0.3 135 NA NA C NA NA No NTX
41903-57-5 TOTAL TCDD 0.52 2.1 J ng/kg 13SS060002 2/12 0.1 - 2.2 2.1 NA NA C NA NA No NTX
55722-27-5 TOTAL TCDF 1.8 540 J ng/kg 13SS140001 11/12 0.1 540 NA NA C NA NA No NTX

2,3,7,8-TCDD TEQ 0.45 15.1 ng/kg 13SS140001 12/12 --- 15.1 NA 3.9 C NA NA Yes NTX
Volatile Organics  (ug/kg)
156-60-5 TRANS-1,2-DICHLOROETHENE 2 J 2 J ug/kg 13SS060002 1/2 1.4 2 NA 6900 N 180000 IDEM No BSL
75-69-4 TRICHLOROFLUOROMETHANE 2 J 3 J ug/kg 13SS150002 2/2 --- 3 NA 39000 N NA NA No BSL
Semivolatile Organics  (ug/kg)
83-32-9 ACENAPHTHENE 52 J 52 J ug/kg 13SS090002 1/12 3.8 - 4.9 52 NA 370000 N 9500000 IDEM No BSL
120-12-7 ANTHRACENE 5 J 210 J ug/kg 13SS090002 2/12 3.8 - 4.9 210 NA 2200000 N 47000000 IDEM No BSL
56-55-3 BENZO(A)ANTHRACENE 4 J 1100 J ug/kg 13SS090002 7/12 3.8 - 4.9 1100 NA 620 C 5000 IDEM Yes ASL
50-32-8 BENZO(A)PYRENE 6 J 1000 J ug/kg 13SS090002 6/12 3.8 - 4.9 1000 NA 62 C 500 IDEM Yes ASL
205-99-2 BENZO(B)FLUORANTHENE 7 J 1100 J ug/kg 13SS090002 7/12 3.8 - 4 1100 NA 620 C 5000 IDEM Yes ASL
191-24-2 BENZO(G,H,I)PERYLENE 6 J 750 J ug/kg 13SS090002 6/12 3.8 - 4.9 750 NA 230000 N(9) 50000 IDEM No BSL
207-08-9 BENZO(K)FLUORANTHENE 5 J 640 J ug/kg 13SS090002 7/12 3.8 - 4 640 NA 6200 C 50000 IDEM No BSL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 91 J 140 J ug/kg 13SS060002, 13SS090002 7/12 78 - 190 140 NA 35000 C 300000 IDEM No BSL
218-01-9 CHRYSENE 7 J 1100 J ug/kg 13SS090002 7/12 3.8 - 4 1100 NA 62000 C 500000 IDEM No BSL
53-70-3 DIBENZO(A,H)ANTHRACENE 200 J 200 J ug/kg 13SS090002 1/12 3.8 - 4.9 200 NA 62 C 500 IDEM Yes ASL
206-44-0 FLUORANTHENE 6 J 1800 J ug/kg 13SS090002 9/12 3.8 - 4 1800 NA 230000 N 6300000 IDEM No BSL
86-73-7 FLUORENE 50 J 50 J ug/kg 13SS090002 1/12 3.8 - 4.9 50 NA 2700000 N 6300000 IDEM No BSL
193-39-5 INDENO(1,2,3-CD)PYRENE 4 J 650 J ug/kg 13SS090002 6/12 3.8 - 4.9 650 NA 620 C 5000 IDEM Yes ASL
91-20-3 NAPHTHALENE 5 J 5 J ug/kg 13SS100002 1/12 3.8 - 4.9 5 NA 5600 N 3200000 IDEM No BSL
85-01-8 PHENANTHRENE 4 J 1000 J ug/kg 13SS090002 7/12 3.8 - 4.2 1000 NA 230000 N(9) 470000 IDEM No BSL
129-00-0 PYRENE 6 J 2400 J ug/kg 13SS090002 9/12 3.8 - 4 2400 NA 230000 N 4700000 IDEM No BSL
Pesticides PCBs (ug/kg)Pesticides PCBs  (ug/kg)
12672296 AROCLOR-1248 42 160000 ug/kg 13SS100002 26/35 8.8 - 20 160000 NA 220 C 1800 IDEM Yes ASL
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Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface Soil

Units Location of Maximum 
Concentration

Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency of 
Detection

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Concentration 
above Background 

?(4)

EPA Region 9 PRG 
(Residential)(5)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Miscellaneous Parameters
TTNUS014 CATION EXCHANGE CAPACITY  (MEQ/1) 14 15 mg/kg 13SS080002 2/2 --- 15 NA NA NA NA No NTX
TTNUS002 PH  (S.U.) 5.1 7.4 mg/kg 13SS070002 2/2 --- 7.4 NA NA NA NA No NTX

Shaded cell indicates that the maximum concentration exceeds the specified criterion or that the chemical is selected as a COPC.

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate
2 - Values presented are sample-specific quantitation limits. Requirements To Be Considered
3 The maximum detected concentration is used for screening purposes C = Carcinogen3 -  The maximum detected concentration is used for screening purposes. C = Carcinogen
4 -  Not applicable (no metals data). COPC = Chemical Of Potential Concern
5 - USEPA Region IX Preliminary Remediation Goal (PRG).  The noncarcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient J = Estimated value
     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (USEPA Region IX, October 2004, Updated December 28, 2004). N = Non-carcinogen
6 - Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM, January 2004). NA = Not Applicable/Not Available
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and is statistically PRG = Preliminary Remediation Goal
      determined to be above site background.  Chemicals selected as COPCs are indicated by shaded chemical names.
8 - Screening values for dioxins/furans are based on the PRG for 2,3,7,8-TCDD and adjusted for the TEFs discussed in Section  7.4.1.3.
9 - Pyrene is used as a surrogate for benzo(g,h,i)perylene and phananthrene. Rationale Codes:

For selection as a COPC:
  ASL = Above Screening Level

Associated Samples   BKG = Below Background
13SS020002 13SS090002-D 13SS190002 13SS300002   BSL = Below Screening Level
13SS030002 13SS150002 13SS200002 13SS320002   NTX = No Toxicity Data
13SS040002 13SS100002 13SS210002 13SS330002
13SS040002-D 13SS110002 13SS220002 13SS340002
13SS050002 13SS120002 13SS230002 13SS350002
13SS060002 13SS130002 13SS240002 13SS360002
13SS070002 13SS140001 13SS250002 13SS370002
13SS080002 13SS160002 13SS260002 13SS380002
13SS080002-D 13SS170002 13SS270002 13SS390002
13SS090002 13SS180002 13SS290002 13SS400002



TABLE 7-2

COMPARISON OF SURFACE SOIL CONCENTRATIONS TO CRITERIA FOR MIGRATION FROM SOIL-TO-AIR AND SOIL-TO-GROUNDWATER
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Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface Soil

Dioxins  (ng/kg)
3268-87-9 1,2,3,4,6,7,8,9-OCDD 813 J 4140 ng/kg 13SS060002 12/12 --- 4140 NA 430000 C(7) 2800 NA
39001-02-0 1,2,3,4,6,7,8,9-OCDF 0.55 J 9.5 J ng/kg 13SS140001 4/12 0.2 - 2 9.5 NA 430000 C 2800 NA
35822-46-9 1,2,3,4,6,7,8-HPCDD 6.2 45.4 ng/kg 13SS060002 12/12 --- 45.4 NA 4300 C 28 NA
67562-39-4 1,2,3,4,6,7,8-HPCDF 0.57 J 3.1 J ng/kg 13SS100002 4/12 0.09 - 4 3.1 NA 4300 C 28 NA
55673-89-7 1,2,3,4,7,8,9-HPCDF 1.3 J 1.3 J ng/kg 13SS140001 1/12 0.1 - 0.7 1.3 NA 4300 C 28 NA
39227-28-6 1,2,3,4,7,8-HXCDD 0.42 J 0.63 J ng/kg 13SS130002 3/12 0.1 - 0.7 0.63 NA 430 C 2.8 NA
70648-26-9 1,2,3,4,7,8-HXCDF 1.8 J 6.4 ng/kg 13SS140001 2/12 0.07 - 1.2 6.4 NA 430 C 2.8 NA
57653-85-7 1,2,3,6,7,8-HXCDD 0.69 J 0.84 J ng/kg 13SS140001 2/12 0.1 - 1 0.84 NA 430 C 2.8 NA
57117-44-9 1,2,3,6,7,8-HXCDF 1.6 J 1.6 J ng/kg 13SS140001 1/12 0.07 - 0.41 1.6 NA 430 C 2.8 NA

Frequency of 
Detection

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Concentration 
above Background 

?(4)

U.S. EPA Generic 
SSL for Soil to 

Air(5)

U.S. EPA Generic 
SSL for Migration 
to Groundwater(5)

IDEM Closure 
Level for 

Migration to 
Groundwater(6)

Units Location of Maximum 
Concentration

Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)

, , , , , g g
19408-74-3 1,2,3,7,8,9-HXCDD 0.72 J 1.6 J ng/kg 13SS130002 5/12 0.1 - 2 1.6 NA 430 C 2.8 NA
72918-21-9 1,2,3,7,8,9-HXCDF 0.31 J 0.33 J ng/kg 13SS140001 2/12 0.09 - 0.5 0.33 NA 430 C 2.8 NA
40321-76-4 1,2,3,7,8-PECDD 0.71 J 0.71 J ng/kg 13SS130002 1/12 0.1 - 0.8 0.71 NA 43 C 0.28 NA
57117-41-6 1,2,3,7,8-PECDF 0.36 J 2.5 J ng/kg 13SS140001 2/12 0.09 - 0.4 2.5 NA 860 C 5.6 NA
60851-34-5 2,3,4,6,7,8-HXCDF 0.21 J 1.8 J ng/kg 13SS140001 4/12 0.07 - 0.4 1.8 NA 430 C 2.8 NA
57117-31-4 2,3,4,7,8-PECDF 0.47 J 21.8 ng/kg 13SS140001 7/12 0.1 - 0.53 21.8 NA 86 C 0.56 NA
1746-01-6 2,3,7,8-TCDD 0.52 J 0.52 J ng/kg 13SS090002 1/12 0.1 - 1.2 0.52 NA 43 C 0.28 NA
51207-31-9 2,3,7,8-TCDF 0.35 J 21 ng/kg 13SS140001 10/12 0.1 - 0.3 21 NA 430 C 2.8 NA
37871-00-4 TOTAL HPCDD 11.8 112 ng/kg 13SS060002 12/12 --- 112 NA NA C NA NA
38998-75-3 TOTAL HPCDF 0.38 J 10.1 J ng/kg 13SS140001 7/12 0.1 - 1.9 10.1 NA NA C NA NA
34465-46-8 TOTAL HXCDD 0.77 J 15.7 J ng/kg 13SS050002 11/12 1.1 15.7 NA NA C NA NA
55684-94-1 TOTAL HXCDF 0.33 19.4 J ng/kg 13SS140001 8/12 0.07 - 0.2 19.4 NA NA C NA NA
36088-22-9 TOTAL PECDD 0.71 0.71 ng/kg 13SS130002 1/12 0.1 - 2.8 0.71 NA NA C NA NA
30402-15-4 TOTAL PECDF 0.83 135 J ng/kg 13SS140001 9/12 0.1 - 0.3 135 NA NA C NA NA
41903-57-5 TOTAL TCDD 0.52 2.1 J ng/kg 13SS060002 2/12 0.1 - 2.2 2.1 NA NA C NA NA
55722-27-5 TOTAL TCDF 1.8 540 J ng/kg 13SS140001 11/12 0.1 540 NA NA C NA NA

2,3,7,8-TCDD TEQ 0.45 15.1 ng/kg 13SS140001 12/12 0.1 - 1.2 15.1 NA 43 C 0.28 NA
Volatile Organics  (ug/kg)
156 60 5 TRANS 1 2 DICHLOROETHENE 2 J 2 J ug/kg 13SS060002 1/2 1 4 2 NA NA N 34 680156-60-5 TRANS-1,2-DICHLOROETHENE 2 J 2 J ug/kg 13SS060002 1/2 1.4 2 NA NA N 34 680
75-69-4 TRICHLOROFLUOROMETHANE 2 J 3 J ug/kg 13SS150002 2/2 --- 3 NA 110000 N 8000 NA
Semivolatile Organics  (ug/kg)
83-32-9 ACENAPHTHENE 52 J 52 J ug/kg 13SS090002 1/12 3.8 - 4.9 52 NA N 31000 130000
120-12-7 ANTHRACENE 5 J 210 J ug/kg 13SS090002 2/12 3.8 - 4.9 210 NA NA N 650000 51000
56-55-3 BENZO(A)ANTHRACENE 4 J 1100 J ug/kg 13SS090002 7/12 3.8 - 4.9 1100 NA NA C 160 19000
50-32-8 BENZO(A)PYRENE 6 J 1000 J ug/kg 13SS090002 6/12 3.8 - 4.9 1000 NA NA C 410 8200
205-99-2 BENZO(B)FLUORANTHENE 7 J 1100 J ug/kg 13SS090002 7/12 3.8 - 4 1100 NA NA C 490 57000
191-24-2 BENZO(G,H,I)PERYLENE 6 J 750 J ug/kg 13SS090002 6/12 3.8 - 4.9 750 NA NA N 230000 16000
207-08-9 BENZO(K)FLUORANTHENE 5 J 640 J ug/kg 13SS090002 7/12 3.8 - 4 640 NA NA C 490 39000
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 91 J 140 J ug/kg 13SS060002, 13SS090002 7/12 78 - 190 140 NA NA C 180000 3600000
218-01-9 CHRYSENE 7 J 1100 J ug/kg 13SS090002 7/12 3.8 - 4 1100 NA NA C 160 25000
53-70-3 DIBENZO(A,H)ANTHRACENE 200 J 200 J ug/kg 13SS090002 1/12 3.8 - 4.9 200 NA NA C 1500 500
206-44-0 FLUORANTHENE 6 J 1800 J ug/kg 13SS090002 9/12 3.8 - 4 1800 NA NA N 310000 880000
86-73-7 FLUORENE 50 J 50 J ug/kg 13SS090002 1/12 3.8 - 4.9 50 NA NA N 41000 170000
193-39-5 INDENO(1,2,3-CD)PYRENE 4 J 650 J ug/kg 13SS090002 6/12 3.8 - 4.9 650 NA NA C 1400 3100
91-20-3 NAPHTHALENE 5 J 5 J ug/kg 13SS100002 1/12 3.8 - 4.9 5 NA 17000 N 3100 700
85-01-8 PHENANTHRENE 4 J 1000 J ug/kg 13SS090002 7/12 3.8 - 4.2 1000 NA NA N 230000 13000
129-00-0 PYRENE 6 J 2400 J ug/kg 13SS090002 9/12 3.8 - 4 2400 NA NA N 230000 570000
Pesticides PCBs  (ug/kg)
12672296 AROCLOR-1248 42 160000 ug/kg 13SS100002 26/35 8.8 - 20 160000 NA NA C NA 6200
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Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface Soil

Frequency of 
Detection

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Concentration 
above Background 

?(4)

U.S. EPA Generic 
SSL for Soil to 

Air(5)

U.S. EPA Generic 
SSL for Migration 
to Groundwater(5)

IDEM Closure 
Level for 

Migration to 
Groundwater(6)

Units Location of Maximum 
Concentration

Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)

Miscellaneous Parameters
TTNUS014 CATION EXCHANGE CAPACITY  (MEQ/1) 14 15 mg/kg 13SS080002 2/2 --- 15 NA NA NA NA
TTNUS002 PH  (S.U.) 5.1 7.4 mg/kg 13SS070002 2/2 --- 7.4 NA NA NA NA

Shaded cell indicates that the maximum concentration exceeds the specified criterion.

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogenp p p p g g
2 - Values presented are sample-specific quantitation limits. J = Estimated value
3 -  The maximum detected concentration is used for screening purposes. N = Non-carcinogen
4 -  Not applicable (no metals data). NA = Not Applicable/Not Available
5 - U.S. EPA Soil Screening Levels calculated on the EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm.  The Soil to air SSLs for noncarcinogens are divided by 10.
     The migration to groundwater value represents a dilution and attenuation factor (DAF) of 1.
6 - Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM, January 2004).
7 - Screening values for dioxins/furans are based on the value for 2,3,7,8-TCDD and adjusted for the TEFs discussed in Section  7.4.1.3.

Associated Samples
13SS010002
13SS020002 13SS090002-D 13SS190002 13SS300002
13SS030002 13SS150002 13SS200002 13SS320002
13SS040002 13SS100002 13SS210002 13SS330002
13SS040002-D 13SS110002 13SS220002 13SS340002
13SS050002 13SS120002 13SS230002 13SS350002
13SS060002 13SS130002 13SS240002 13SS360002
13SS070002 13SS140001 13SS250002 13SS370002
13SS080002 13SS160002 13SS260002 13SS38000213SS080002 13SS160002 13SS260002 13SS380002
13SS080002-D 13SS170002 13SS270002 13SS390002
13SS090002 13SS180002 13SS290002 13SS400002



TABLE 7-3

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL - DIRECT CONTACT
SWMU 13 MINE FIELD B

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 2

Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Subsurface Soil

Dioxins  (ng/kg)
3268-87-9 1,2,3,4,6,7,8,9-OCDD 330 4430 ng/kg 13SB010204 11/11 --- 4430 NA 39000 C(8) NA IDEM No BSL
39001-02-0 1,2,3,4,6,7,8,9-OCDF 2.9 J 2.9 J ng/kg 13SB100204 1/11 0.1 - 3.4 2.9 NA 39000 C NA IDEM No BSL
35822-46-9 1,2,3,4,6,7,8-HPCDD 5 26.2 ng/kg 13SB010204 11/11 --- 26.2 NA 390 C NA IDEM No BSL
67562-39-4 1,2,3,4,6,7,8-HPCDF 0.69 1.1 J ng/kg 13SB100204 2/11 0.08 - 1.3 1.1 NA 390 C NA IDEM No BSL
39227-28-6 1,2,3,4,7,8-HXCDD 0.44 J 0.44 J ng/kg 13SB130204 1/11 0.09 - 1.5 0.44 NA 39 C NA IDEM No BSL
70648-26-9 1,2,3,4,7,8-HXCDF 0.73 2.7 J ng/kg 13SB040204 3/11 0.07 - 0.2 2.7 NA 39 C NA IDEM No BSL
19408-74-3 1,2,3,7,8,9-HXCDD 0.53 J 1.1 J ng/kg 13SB110204 5/11 0.1 - 1.5 1.1 NA 39 C NA IDEM No BSL
40321-76-4 1,2,3,7,8-PECDD 0.21 J 0.21 J ng/kg 13SB120204 1/11 0.1 - 1.1 0.21 NA 3.9 C NA IDEM No BSL
57117-41-6 1,2,3,7,8-PECDF 0.3 J 0.31 ng/kg 13SB090204 2/11 0.08 - 0.7 0.31 NA 78 C NA IDEM No BSL
60851 34 5 2 3 4 6 7 8 HXCDF 0 09 J 0 59 J ng/kg 13SB100204 2/11 0 07 0 8 0 59 NA 39 C NA IDEM No BSL

Units Location of Maximum 
Concentration

Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)

Frequency of 
Detection

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Concentration 
above Background 

?(4)

EPA Region 9 PRG 
(Residential)(5)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

60851-34-5 2,3,4,6,7,8-HXCDF 0.09 J 0.59 J ng/kg 13SB100204 2/11 0.07 - 0.8 0.59 NA 39 C NA IDEM No BSL
57117-31-4 2,3,4,7,8-PECDF 0.31 J 15.4 ng/kg 13SB040204 3/11 0.1 - 0.66 15.4 NA 7.8 C NA IDEM Yes BSL
51207-31-9 2,3,7,8-TCDF 2.9 5.2 ng/kg 13SB100204 2/11 0.09 - 0.5 5.2 NA 39 C NA IDEM No BSL
37871-00-4 TOTAL HPCDD 8.7 52.1 ng/kg 13SB050204 11/11 --- 52.1 NA NA C NA IDEM No NTX
38998-75-3 TOTAL HPCDF 1.5 J 2 J ng/kg 13SB100204 2/11 0.1 - 1.4 2 NA NA C NA IDEM No NTX
34465-46-8 TOTAL HXCDD 0.65 J 4.2 J ng/kg 13SB050204 9/11 0.2 - 1.4 4.2 NA NA C NA IDEM No NTX
55684-94-1 TOTAL HXCDF 0.43 5.4 J ng/kg 13SB100204 4/11 0.07 - 0.13 5.4 NA NA C NA IDEM No NTX
36088-22-9 TOTAL PECDD 0.21 0.21 ng/kg 13SB120204 1/11 0.1 - 1.4 0.21 NA NA C NA IDEM No NTX
30402-15-4 TOTAL PECDF 0.3 71.8 J ng/kg 13SB040204 5/11 0.09 - 0.49 71.8 NA NA C NA IDEM No NTX
41903-57-5 TOTAL TCDD 0.15 3 J ng/kg 13SB100204 2/11 0.1 - 5.2 3 NA NA C NA IDEM No NTX
55722-27-5 TOTAL TCDF 1.7 292 J ng/kg 13SB040204 5/11 0.09 - 1.3 292 NA NA C NA IDEM No NTX

2,3,7,8-TCDD TEQ 0.41 9.7 ng/kg 13SB040204 11/11 --- 9.7 NA 3.9 C NA IDEM Yes NTX
Volatile Organics  (ug/kg)
78-93-3 2-BUTANONE 18 18 ug/kg 13SB150204 1/2 1 18 NA 2200000 N 44000000 IDEM No BSL
108-10-1 4-METHYL-2-PENTANONE 3 J 3 J ug/kg 13SB150204 1/2 1 3 NA 530000 N 12000000 IDEM No BSL
67-64-1 ACETONE 89 J 89 J ug/kg 13SB150204 1/2 1 89 NA 1400000 N 4800000 IDEM No BSL
75-71-8 DICHLORODIFLUOROMETHANE 7 J 7 J ug/kg 13SB150204 1/2 1 7 NA 9400 N NA NA No BSL
75-69-4 TRICHLOROFLUOROMETHANE 2 J 3 J ug/kg 13SB150204 2/2 --- 3 NA 39000 N NA NA No BSL
Semivolatile Organics  (ug/kg)
TTNUS042 3&4-METHYLPHENOL 560 560 ug/kg 13SB090204 1/11 76 - 87 560 NA 31000 C 910000 IDEM No BSL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 90 J 130 J ug/kg 13SB050204 6/11 76 - 83 130 NA 35000 C 300000 IDEM No BSL
218-01-9 CHRYSENE 4 J 4 J ug/kg 13SB020204 1/11 3.7 - 4.3 4 NA 62000 C 500000 IDEM No BSL
206-44-0 FLUORANTHENE 7 J 7 J ug/kg 13SB020204 1/11 3.7 - 4.3 7 NA 230000 N 6300000 IDEM No BSL
85-01-8 PHENANTHRENE 6 J 6 J ug/kg 13SB020204 1/11 3.7 - 4.3 6 NA 230000 N(9) 470000 IDEM No BSL
108-95-2 PHENOL 110 J 110 J ug/kg 13SB090204 1/11 76 - 87 110 NA 1800000 N 44000000 IDEM No BSL
129-00-0 PYRENE 13 13 ug/kg 13SB020204 1/11 3.7 - 4.3 13 NA 230000 N 4700000 IDEM No BSL
Pesticides PCBs  (ug/kg)
12672296 AROCLOR-1248 13 J 210000 ug/kg 13SB100204 21/46 9 - 20 210000 NA 220 C 1800 IDEM Yes ASL
Herbicides (ug/kg)
87-86-5 PENTACHLOROPHENOL 0.67 J 0.85 J ug/kg 13SB010204 2/11 0.51 - 0.58 0.85 NA 3000 C 20000 IDEM No BSL
Miscellaneous Parameters
TTNUS014 CATION EXCHANGE CAPACITY  (MEQ/1) 13 14 mg/kg 13SB070810 2/2 --- 14 NA NA NA NA No NTX
TTNUS002 PH  (S.U.) 5.3 5.8 mg/kg 13SB080608 2/2 --- 5.8 NA NA NA NA No NTX
TTNUS003 TOTAL ORGANIC CARBON  (mg/kg) 1100 J 1100 J mg/kg 13SB070810 1/2 1000 1100 NA NA NA NA No NTX



TABLE 7-3

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL - DIRECT CONTACT
SWMU 13 MINE FIELD B

NSWC CRANE
CRANE, INDIANA
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Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Subsurface Soil

Units Location of Maximum 
Concentration

Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)

Frequency of 
Detection

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Concentration 
above Background 

?(4)

EPA Region 9 PRG 
(Residential)(5)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Shaded cell indicates that the maximum concentration exceeds the specified criterion or that the chemical is selected as a COPC.

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate
2 - Values presented are sample-specific quantitation limits. Requirements To Be Considered
3 -  The maximum detected concentration is used for screening purposes. C = Carcinogen
4 -  Not applicable (no metals data). COPC = Chemical Of Potential Concern
5 - USEPA Region IX Preliminary Remediation Goal (PRG).  The noncarcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient J = Estimated value
     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (USEPA Region IX, October 2004, Updated December 28, 2004). N = Non-carcinogen
6 Indiana Department of Environmental Management Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM January 2004) NA = Not Applicable/Not Available6 - Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM, January 2004). NA = Not Applicable/Not Available
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and is statistically ND = Not detected.
      determined to be above site background.  Chemicals selected as COPCs are indicated by shaded chemical names. PRG = Preliminary Remediation Goal
8 - Screening values for dioxins/furans are based on the PRG for 2,3,7,8-TCDD and adjusted for the TEFs discussed in Section  7.4.1.3.
9 - Pyrene is used as a surrogate for phananthrene. Rationale Codes:

For selection as a COPC:
  ASL = Above Screening Level

Associated Samples For elimination as a COPC:
13SB010204 13SB110204 13SB210204-D 13SB300204-D 13SB390204   BSL = Below Screening Level
13SB020204 13SB120204 13SB220204 13SB310406 13SB400204   NTX = No Toxicity Data
13SB030204 13SB130204 13SB230204 13SB310406-D 13SB410406
13SB040204 13SB140204 13SB240203 13SB310608 13SB410608
13SB050204 13SB160204 13SB250204 13SB320204 13SB420406
13SB060204 13SB170204 13SB260204 13SB330204 13SB420608
13SB070810 13SB180204 13SB270204 13SB340204 13SB430406
13SB080608 13SB180204-D 13SB280204 13SB350204 13SB440406
13SB090204 13SB190203 13SB280406 13SB360204 13SB450406
13SB150204 13SB200204 13SB290204 13SB370204 13SB460406
13SB100204 13SB210204 13SB300204 13SB380204 13SB470406
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COMPARISONOF SUBSURFACE SOIL CONCENTRATIONS TO CERITERIA FOR MIGRATION FROM SOIL-TO-AIR AND SOIL-TO-GROUNDWATER
SWMU 13 MINE FIELD B

NSWC CRANE
CRANE, INDIANA
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Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Subsurface Soil

Dioxins  (ng/kg)
3268-87-9 1,2,3,4,6,7,8,9-OCDD 330 4430 ng/kg 13SB010204 11/11 --- 4430 NA 430000 C(7) 2800 NA
39001-02-0 1,2,3,4,6,7,8,9-OCDF 2.9 J 2.9 J ng/kg 13SB100204 1/11 0.1 - 3.4 2.9 NA 430000 C 2800 NA
35822-46-9 1,2,3,4,6,7,8-HPCDD 5 26.2 ng/kg 13SB010204 11/11 --- 26.2 NA 4300 C 28 NA
67562-39-4 1,2,3,4,6,7,8-HPCDF 0.69 1.1 J ng/kg 13SB100204 2/11 0.08 - 1.3 1.1 NA 4300 C 28 NA
39227-28-6 1,2,3,4,7,8-HXCDD 0.44 J 0.44 J ng/kg 13SB130204 1/11 0.09 - 1.5 0.44 NA 430 C 2.8 NA
70648-26-9 1,2,3,4,7,8-HXCDF 0.73 2.7 J ng/kg 13SB040204 3/11 0.07 - 0.2 2.7 NA 430 C 2.8 NA
19408-74-3 1,2,3,7,8,9-HXCDD 0.53 J 1.1 J ng/kg 13SB110204 5/11 0.1 - 1.5 1.1 NA 430 C 2.8 NA
40321-76-4 1,2,3,7,8-PECDD 0.21 J 0.21 J ng/kg 13SB120204 1/11 0.1 - 1.1 0.21 NA 43 C 0.28 NA
57117-41-6 1,2,3,7,8-PECDF 0.3 J 0.31 ng/kg 13SB090204 2/11 0.08 - 0.7 0.31 NA 860 C 5.6 NA

Frequency of 
Detection

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Concentration 
above Background 

?(4)

U.S. EPA Generic 
SSL for Soil to 

Air(5)

U.S. EPA Generic 
SSL for Migration 
to Groundwater(5)

IDEM Closure 
Level for 

Migration to 
Groundwater(6)

Units Location of Maximum 
Concentration

Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)

, , , , g g
60851-34-5 2,3,4,6,7,8-HXCDF 0.09 J 0.59 J ng/kg 13SB100204 2/11 0.07 - 0.8 0.59 NA 430 C 2.8 NA
57117-31-4 2,3,4,7,8-PECDF 0.31 J 15.4 ng/kg 13SB040204 3/11 0.1 - 0.66 15.4 NA 86 C 0.56 NA
51207-31-9 2,3,7,8-TCDF 2.9 5.2 ng/kg 13SB100204 2/11 0.09 - 0.5 5.2 NA 430 C 2.8 NA
37871-00-4 TOTAL HPCDD 8.7 52.1 ng/kg 13SB050204 11/11 --- 52.1 NA NA C NA NA
38998-75-3 TOTAL HPCDF 1.5 J 2 J ng/kg 13SB100204 2/11 0.1 - 1.4 2 NA NA C NA NA
34465-46-8 TOTAL HXCDD 0.65 J 4.2 J ng/kg 13SB050204 9/11 0.2 - 1.4 4.2 NA NA C NA NA
55684-94-1 TOTAL HXCDF 0.43 5.4 J ng/kg 13SB100204 4/11 0.07 - 0.13 5.4 NA NA C NA NA
36088-22-9 TOTAL PECDD 0.21 0.21 ng/kg 13SB120204 1/11 0.1 - 1.4 0.21 NA NA C NA NA
30402-15-4 TOTAL PECDF 0.3 71.8 J ng/kg 13SB040204 5/11 0.09 - 0.49 71.8 NA NA C NA NA
41903-57-5 TOTAL TCDD 0.15 3 J ng/kg 13SB100204 2/11 0.1 - 5.2 3 NA NA C NA NA
55722-27-5 TOTAL TCDF 1.7 292 J ng/kg 13SB040204 5/11 0.09 - 1.3 292 NA NA C NA NA

2,3,7,8-TCDD TEQ 0.41 9.7 ng/kg 13SB040204 11/11 --- 9.7 NA 43 C 0.28 NA
Volatile Organics  (ug/kg)
78-93-3 2-BUTANONE 18 18 ug/kg 13SB150204 1/2 1 18 NA 24000000 sat 4400 35000
108-10-1 4-METHYL-2-PENTANONE 3 J 3 J ug/kg 13SB150204 1/2 1 3 NA 2700000 sat 620 20000
67-64-1 ACETONE 89 J 89 J ug/kg 13SB150204 1/2 1 89 NA NA N 6600 3800
75-71-8 DICHLORODIFLUOROMETHANE 7 J 7 J ug/kg 13SB150204 1/2 1 7 NA 25000 N 28000 NA
75-69-4 TRICHLOROFLUOROMETHANE 2 J 3 J ug/kg 13SB150204 2/2 --- 3 NA 110000 N 8000 NA
Semivolatile Organics (ug/kg)Semivolatile Organics  (ug/kg)
TTNUS042 3&4-METHYLPHENOL 560 560 ug/kg 13SB090204 1/11 3.8 - 4 560 NA NA C 66 1100
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 90 J 130 J ug/kg 13SB050204 6/11 78 - 190 130 NA NA C 180000 3600000
218-01-9 CHRYSENE 4 J 4 J ug/kg 13SB020204 1/11 3.8 - 4 4 NA NA C 160 25000
206-44-0 FLUORANTHENE 7 J 7 J ug/kg 13SB020204 1/11 3.8 - 4 7 NA NA N 310000 880000
85-01-8 PHENANTHRENE 6 J 6 J ug/kg 13SB020204 1/11 3.8 - 4.2 6 NA NA N 230000 13000
108-95-2 PHENOL 110 J 110 J ug/kg 13SB090204 1/11 3.8 - 4.9 110 NA NA N 2800 56000
129-00-0 PYRENE 13 13 ug/kg 13SB020204 1/11 3.8 - 4 13 NA NA N 230000 570000
Pesticides PCBs  (ug/kg)
12672296 AROCLOR-1248 42 160000 ug/kg 13SS100002 26/35 8.8 - 20 160000 NA NA C NA 6200
Herbicides
87-86-5 PENTACHLOROPHENOL 0.67 J 0.85 J ug/kg 13SB010204 2/11 8.8 - 20 0.85 NA NA C 1.4 28
Miscellaneous Parameters
TTNUS014 CATION EXCHANGE CAPACITY  (MEQ/1) 14 15 mg/kg 13SS080002 2/2 --- 15 NA NA NA NA
TTNUS002 PH  (S.U.) 5.1 7.4 mg/kg 13SS070002 2/2 --- 7.4 NA NA NA NA
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Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Subsurface Soil

Frequency of 
Detection

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Concentration 
above Background 

?(4)

U.S. EPA Generic 
SSL for Soil to 

Air(5)

U.S. EPA Generic 
SSL for Migration 
to Groundwater(5)

IDEM Closure 
Level for 

Migration to 
Groundwater(6)

Units Location of Maximum 
Concentration

Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)

Shaded cell indicates that the maximum concentration exceeds the specified criterion.

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen
2 - Values presented are sample-specific quantitation limits. J = Estimated value
3 -  The maximum detected concentration is used for screening purposes. N = Non-carcinogen
4 -  Not applicable (no metals data). NA = Not Applicable/Not Availablepp ( ) pp
5 - U.S. EPA Soil Screening Levels calculated on the EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm.  The Soil to air SSLs for noncarcinogens are divided by 10.
     The migration to groundwater value represents a dilution and attenuation factor (DAF) of 1.
6 - Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM, January 2004).
7 - Screening values for dioxins/furans are based on the value for 2,3,7,8-TCDD and adjusted for the TEFs discussed in Section  7.4.1.3.

Associated Samples
13SB010204 13SB110204 13SB210204-D 13SB300204-D 13SB390204
13SB020204 13SB120204 13SB220204 13SB310406 13SB400204
13SB030204 13SB130204 13SB230204 13SB310406-D 13SB410406
13SB040204 13SB140204 13SB240203 13SB310608 13SB410608
13SB050204 13SB160204 13SB250204 13SB320204 13SB420406
13SB060204 13SB170204 13SB260204 13SB330204 13SB420608
13SB070810 13SB180204 13SB270204 13SB340204 13SB430406
13SB080608 13SB180204-D 13SB280204 13SB350204 13SB440406
13SB090204 13SB190203 13SB280406 13SB360204 13SB450406
13SB150204 13SB200204 13SB290204 13SB370204 13SB460406
13SB100204 13SB210204 13SB300204 13SB380204 13SB470406



TABLE 7-5

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE / SUBSURFACE SOIL - DIRECT CONTACT - HISTORICAL DATA
SWMU 13 MINE FIELD B

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface / Subsurface Soil

Energetics  (mg/kg)
99-35-4 1,3,5-TRINITROBENZENE 0.121 J 2.2 mg/kg Bldg 166, Grid 103 8/637 0.1085 - 1.23 2.2 NA 180 N NA IDEM No BSL
118-96-7 2,4,6-TRINITROTOLUENE 0.035 J 57 mg/kg Bldg 166, Grid 271 286/632 0.217 - 1.18 57 NA 3.1 N NA IDEM Yes ASL
121 14 2 2 4 DINITROTOLUENE 0 1 J 0 1 J mg/kg Bldg 166 Side 181/231 1/637 0 217 1 23 0 1 NA 12 N NA IDEM No BSL

Units Location of Maximum 
Concentration

Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency of 
Detection

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Concentration 
above Background 

?(4)

EPA Region 9 PRG 
(Residential)(5)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

121-14-2 2,4-DINITROTOLUENE 0.1 J 0.1 J mg/kg Bldg 166, Side 181/231 1/637 0.217 - 1.23 0.1 NA 12 N NA IDEM No BSL
1321-12-6 2-AMINO-4,6-DINITROTOLUENE 0.052 J 150 J mg/kg Bldg 165, Grid 20 73/637 0.217 - 2.5 150 NA 1.2 N NA IDEM Yes ASL
99-08-1 2-NITROTOLUENE 0.43 0.43 mg/kg Bldg 165, Grid 12 1/637 0.217 - 1.23 0.43 NA 0.88 C NA IDEM No BSL
1321-12-6 4-AMINO-2,6-DINITROTOLUENE 0.045 J 303 mg/kg Bldg 171, Grid 129 94/637 0.045 - 2 303 NA 1.2 N NA IDEM Yes ASL
2691-41-0 HMX 0.081 J 5390 mg/kg Bldg 171, Grid 125 481/633 0.476 - 2.2 5390 NA 310 N NA IDEM Yes ASL
78-11-5 PETN 470 470 mg/kg Bldg 171, Grid 217 1/636 0.1085 - 3.08 470 NA NA NA IDEM No NTX
121-82-4 RDX 0.039 J 290 mg/kg Bldg 171, Grid 178 464/634 0.476 - 1 290 NA 4.4 C NA IDEM Yes ASL
Inorganics  (mg/kg)
7429-90-5 ALUMINUM 4050 58500 mg/kg Bldg 171, Side 138/239 496/496  --- 58500 NA 7600 N NA NA Yes ASL
7440-38-2 ARSENIC 1.2 64.7 mg/kg Bldg 171, Grid 173 360/496 10.3 - 25.9 64.7 NA 0.39 C 3.9 IDEM Yes ASL
7440-39-3 BARIUM 10.5 1160 J mg/kg Bldg 165, Grid 23 496/496  --- 1160 NA 540 N 23000 IDEM Yes ASL
7440-43-9 CADMIUM 0.05 1.7 mg/kg Bldg 165, Grid 99 77/496 0.03 - 1.3 1.7 NA 3.7 N 12 IDEM No BSL
18540-29-9 CHROMIUM 5.7 95.8 mg/kg Bldg 171, Grid 212 496/496  --- 95.8 NA 210 C 430 IDEM No BSL
7439-92-1 LEAD 5.82 275 J mg/kg Bldg 168, Grid 39 487/487  --- 275 NA 400 N 400 IDEM No BSL
7487-94-7 MERCURY 0.0058 J 8.9 mg/kg Bldg 171, Grid 133 377/492 0.02 - 0.15 8.9 NA 2.3 N 100 IDEM Yes ASL
7782-49-2 SELENIUM 0.51 B 12.4 J mg/kg Bldg 166, Side 256/257 122/496 0.36 - 51.8 12.4 NA 39 N 1700 IDEM No BSL
7440-22-4 SILVER 0.25 J 0.95 J mg/kg Bldg 173, Grid 232 12/496 0.13 - 2.6 0.95 NA 39 N 1700 IDEM No BSL
Volatile Organics  (ug/kg)
67-64-1 ACETONE 5 J 15000 B ug/kg Bldg 173, Grid 166 265/366 4 - 123 15000 NA 1400000 N 4800000 IDEM No BSL
78-93-3 2-BUTANONE 5 J 85 ug/kg Bldg 171, Grid 174 46/366 4 - 616 85 NA 2200000 N 44000000 IDEM No BSL
75-09-2 METHYLENE CHLORIDE 1 J 35 ug/kg Bldg 171, Grid 133 39/366 4 - 308 35 NA 9100 C 120000 IDEM No BSL
108-10-1 4-METHYL-2-PENTANONE 14 14 ug/kg Bldg 165, Grid 99 1/366 4 - 308 14 NA 530000 N 12000000 IDEM No BSL
108-88-3 TOLUENE 1 J 30 ug/kg Bldg 174, Grid 281 27/366 4 - 6200 30 NA 520000 sat 1700000 IDEM No BSL
1330-20-7 XYLENES 1 J 1300 ug/kg Bldg 173, Side 188/197 16/366 4 - 810 1300 NA 27000 N 690000 IDEM No BSL

Shaded cell indicates that the maximum concentration exceeds the specified criterion or that the chemical is selected as a COPC.

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate
2 - Values presented are sample-specific quantitation limits. Requirements To Be Considered
3 -  The maximum detected concentration is used for screening purposes. B = compound was found in the associated blank
4 -  A discusstion of metals concentrations in histiorical samples relative to Crane background levels is presented in Section 5.2.4. C = Carcinogen
5 - USEPA Region IX Preliminary Remediation Goal (PRG).  The noncarcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient COPC = Chemical Of Potential Concern
     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (USEPA Region IX, October 2004, Updated December 28, 2004). J = Estimated value
6 - Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM, January 2004). N = Non-carcinogen
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and is statistically NA = Not Applicable/Not Available
      determined to be above site background.  Chemicals selected as COPCs are indicated by shaded chemical names. PRG = Preliminary Remediation Goal

sat = soil saturation concentrationsat = soil saturation concentration

Rationale Codes:
For selection as a COPC:
  ASL = Above Screening Level

For elimination as a COPC:
  BSL = Below Screening Level
  NTX = No Toxicity Data



TABLE 7-6

COMPARISON OF SOIL CONCENTRATIONS TO CRITERIA FOR MIGRATION FROM SOIL-TO-AIR AND SOIL-TO-GROUNDWATER - HISTORICAL SURFACE / SUBSURFACE SOIL DATA
SWMU 13 MINE FIELD B

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface / Subsurface Soil

Explosives  (mg/kg)
99-35-4 1,3,5-TRINITROBENZENE 0.121 J 2.2 mg/kg Bldg 166, Grid 103 8/637 0.1085 - 1.23 2.2 NA NA N 0.25 NA
118-96-7 2,4,6-TRINITROTOLUENE 0.035 J 57 mg/kg Bldg 166, Grid 271 286/632 0.217 - 1.18 57 NA NA N 0.00057 NA

Units Location of Maximum 
Concentration

Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)

Frequency of 
Detection

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Concentration 
above Background 

?(4)

U.S. EPA Generic 
SSL for Soil to 

Air(5)

U.S. EPA Generic 
SSL for Migration 
to Groundwater(5)

IDEM Closure 
Level for 

Migration to 
Groundwater(6)

, , g g g ,
121-14-2 2,4-DINITROTOLUENE 0.1 J 0.1 J mg/kg Bldg 166, Side 181/231 1/637 0.217 - 1.23 0.1 NA NA N 0.000049 NA
1321-12-6 2-AMINO-4,6-DINITROTOLUENE 0.052 J 150 J mg/kg Bldg 165, Grid 20 73/637 0.217 - 2.5 150 NA NA N NA NA
88-72-2 2-NITROTOLUENE 0.43 0.43 mg/kg Bldg 165, Grid 12 1/637 0.217 - 1.23 0.43 NA NA C 0.00015 NA
1321-12-6 4-AMINO-2,6-DINITROTOLUENE 0.045 J 303 mg/kg Bldg 171, Grid 129 94/637 0.045 - 2 303 NA NA N NA NA
2691-41-0 HMX 0.081 J 5390 mg/kg Bldg 171, Grid 125 481/633 0.476 - 2.2 5390 NA NA N NA NA
78-11-5 PETN 470 470 mg/kg Bldg 171, Grid 217 1/636 0.1085 - 3.08 470 NA NA NA NA
121-82-4 RDX 0.039 J 290 mg/kg Bldg 171, Grid 178 464/634 0.476 - 1 290 NA NA C NA NA
Inorganics  (mg/kg)
7429-90-5 ALUMINUM 4050 58500 mg/kg Bldg 171, Side 138/239 496/496  --- 58500 NA 686000 N 8.3 NA
7440-38-2 ARSENIC 1.2 64.7 mg/kg Bldg 171, Grid 173 360/496 10.3 - 25.9 64.7 NA 745 C 0.29 3.9
7440-39-3 BARIUM 10.5 1160 J mg/kg Bldg 165, Grid 23 496/496  --- 1160 NA 68600 N 82 1600
7440-43-9 CADMIUM 0.05 1.7 mg/kg Bldg 165, Grid 99 77/496 0.03 - 1.3 1.7 NA 1780 C 0.38 7.5
18540-29-9 CHROMIUM 5.7 95.8 mg/kg Bldg 171, Grid 212 496/496  --- 95.8 NA 267 C 2.1 38
7439-92-1 LEAD 5.82 275 J mg/kg Bldg 168, Grid 39 487/487  --- 275 NA NA N NA 81
7487-94-7 MERCURY 0.0058 J 8.9 mg/kg Bldg 171, Grid 133 377/492 0.02 - 0.15 8.9 NA NA N NA 2.1
7782-49-2 SELENIUM 0.51 B 12.4 J mg/kg Bldg 166, Side 256/257 122/496 0.36 - 51.8 12.4 NA NA N 0.26 5.2
7440-22-4 SILVER 0.25 J 0.95 J mg/kg Bldg 173, Grid 232 12/496 0.13 - 2.6 0.95 NA NA N 1.6 31
Volatile Organics  (ug/kg)
67 64 1 ACETONE 5 J 15000 B ug/kg Bldg 173 Grid 166 265/366 4 123 15000 NA NA N 6600 380067-64-1 ACETONE 5 J 15000 B ug/kg Bldg 173, Grid 166 265/366 4 - 123 15000 NA NA N 6600 3800
78-93-3 2-BUTANONE 5 J 85 ug/kg Bldg 171, Grid 174 46/366 4 - 616 85 NA 24000000 sat 4400 35000
75-09-2 METHYLENE CHLORIDE 1 J 35 ug/kg Bldg 171, Grid 133 39/366 4 - 308 35 NA 13000 C 1.2 23
108-10-1 4-METHYL-2-PENTANONE 14 14 ug/kg Bldg 165, Grid 99 1/366 4 - 308 14 NA 2700000 sat 620 20000
108-88-3 TOLUENE 1 J 30 ug/kg Bldg 174, Grid 281 27/366 4 - 6200 30 NA 650000 sat 590 12000
1330-20-7 XYLENES 1 J 1300 ug/kg Bldg 173, Side 188/197 16/366 4 - 810 1300 NA 71000 N 7100 170000

Shaded cell indicates that the maximum concentration exceeds the specified criterion.

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. B = compound was found in the associated blank
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. J = Estimated value
4 -  A discusstion of metals concentrations in histiorical samples relative to Crane background levels is presented in Section 5.2.4. N = Non-carcinogen
5 - U.S. EPA Soil Screening Levels calculated on the EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm.  The Soil to air SSLs for noncarcinogens are divided by 10. NA = Not Applicable/Not Available
     The migration to groundwater value represents a dilution and attenuation factor (DAF) of 1. sat = soil saturation concentration
6 - Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM, January 2004).



TABLE 7-7

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER
SWMU 13 MINE FIELD B

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 4

Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

Volatile Organic Compounds
79-01-6 Trichloroethene 1 J 1 J ug/L 13GWT2001 1/2 0.3 1 NA 1.4 C 5 FED-MCL No BSL

5 IDEM
Energetics
99-35-4 1,3,5-Trinitrobenzene 0.4 J 1.3 ug/L 13GWT0903, 13GWT2102 4/124 0.039 - 0.65 1.3 NA 110 N NA NA No BSL

NA NA
99-65-0 1,3-Dinitrobenzene 0.3 J 2.4 ug/L 13GWT0903 8/124 0.039 - 0.65 2.4 NA 0.36 N NA NA Yes ASL

NA NA
118-96-7 2,4,6-Trinitrotoluene 1.6 69 J ug/L 13GWT2102 12/124 0.039 - 0.65 69 NA 1.8 N(8) NA NA Yes ASL

NA NA

Units Location of Maximum 
Concentration

Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Screening 
Toxicity Value(5)

Frequency of 
Detection

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 
Concentration(4)

NA NA
6629-29-4 2,4-Diamino-6-Nitrotoluene 0.77 J 3.9 ug/L 13GWT0903 4/47 0.236 - 0.301 3.9 NA NA NA NA No NTX

NA NA
121-14-2 2,4-Dinitrotoluene 0.48 J 1.6 ug/L 13GWT1103 7/124 0.039 - 0.65 1.6 NA 7.3 N NA NA No BSL

NA NA
59229-75-3 2,6-Diamino-4-Nitrotoluene 1.8 J 1.8 J ug/L 13GWT1102 1/47 0.236 - 0.301 1.8 NA NA NA NA No NTX

NA NA
606-20-2 2,6-Dinitrotoluene 1 J 9.9 ug/L 13GWT0903 7/124 0.039 - 0.65 9.9 NA 3.6 N NA NA Yes ASL

NA NA
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.28 J 15 J ug/L 13GWT0904 15/124 0.039 - 0.65 15 NA 0.73 N(9) NA NA Yes ASL

NA NA
88-72-2 2-Nitrotoluene 0.37 J 1 ug/L 13GWT2403 3/124 0.039 - 0.65 1 NA 0.049 C NA NA Yes ASL

NA NA
99-08-1 3-Nitrotoluene 0.34 J 0.58 J ug/L 13GWT1103 2/124 0.039 - 0.65 0.58 NA 12 N NA NA No BSL

NA NA
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.12 J 19 ug/L 13GWT0904, 13GWT1101 22/124 0.039 - 0.65 19 NA 0.73 N(9) NA NA Yes ASL

NA NA
99-99-0 4-Nitrotoluene 0.5 J 0.5 J ug/L 13GWT2101 1/124 0.039 - 0.65 0.5 NA 0.66 C NA NA No BSL

NA NANA NA
TTNUS498 DNX 0.31 J 50 J ug/L 13GWT2102 10/47 0.236 - 0.301 50 NA NA NA NA No NTX

NA NA
2691-41-0 HMX 0.29 J 640 ug/L 13GWT2102 88/124 0.236 - 0.6 640 NA 180 N NA NA Yes ASL

NA NA
TTNUS232 MNX 0.32 J 11 ug/L 13GWT1702 13/47 0.236 - 0.291 11 NA NA NA NA No NTX

NA NA
121-82-4 RDX 0.27 J 7700 ug/L 13GWT2102 90/124 0.236 - 0.465 7700 NA 0.61 C NA NA Yes ASL

NA NA
TTNUS337 TNX 0.31 J 2.4 ug/L 13GWT3901 6/47 0.236 - 0.301 2.4 NA NA NA NA No NTX

NA NA
Total Metals
7429-90-5 Aluminum 93.9 J 139000 J ug/L 13GWT0502 67/82 8.35 - 332 139000 NA 3600 N NA NA Yes ASL

NA NA
7440-36-0 Antimony 2.9 J 6.7 J ug/L 13GWT3501 4/82 0.02 - 1.5 6.7 NA 1.5 N 6 FED-MCL Yes ASL

6 IDEM
7440-38-2 Arsenic 0.65 J 24.5 J ug/L 13GWT3801 32/82 0.07 - 1.4 24.5 NA 0.045 C 10 FED-MCL Yes ASL

50 IDEM



TABLE 7-7

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER
SWMU 13 MINE FIELD B

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 4

Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

Units Location of Maximum 
Concentration

Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Screening 
Toxicity Value(5)

Frequency of 
Detection

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 
Concentration(4)

7440-39-3 Barium 10.4 J 727 J ug/L 13GWT0502 82/82 --- 727 NA 260 N 2000 FED-MCL Yes ASL
2000 IDEM

7440-41-7 Beryllium 2.1 J 12.8 J ug/L 13GWT4701 22/82 0.02 - 2.1 12.8 NA 7.3 N 4 FED-MCL Yes ASL
4 IDEM

7440-43-9 Cadmium 2.7 J 2.7 J ug/L 13GWT2501, 13GWT2502 2/82 0.039 - 1.9 2.7 NA 1.8 N 5 FED-MCL Yes ASL
5 IDEM

7440-70-2 Calcium 1720 J 148000 J ug/L 13GWT4801 81/82 2580 148000 NA NA NA NA No NUT
NA NA

7440-47-3 Chromium 0.76 J 145 J ug/L 13GWT0502 32/82 0.02 - 2.2 145 NA 11 N(10) 100 FED-MCL Yes ASL
100 IDEM(10)100 IDEM( )

7440-48-4 Cobalt 1.1 J 249 J ug/L 13GWT4702 73/82 0.36 - 14.8 249 NA 73 N NA NA Yes ASL
NA NA

7440-50-8 Copper 0.83 J 89.5 J ug/L 13GWT2501 46/82 0.19 - 6.9 89.5 NA 150 N 1300 FED-MCL(11) No BSL
1300 IDEM

7439-89-6 Iron 92.9 J 143000 J ug/L 13GWT2001 65/82 25 - 440 143000 NA 1100 N NA NA Yes ASL
NA NA

7439-92-1 Lead 1.1 J 54.3 J ug/L 13GWT2501 31/82 0.04 - 2.5 54.3 NA NA 15 FED-MCL(11) Yes ASL
15 IDEM

7439-93-2 Lithium 2.3 J 340 J ug/L 13GWT2001 26/26 --- 340 NA 73 N NA NA Yes ASL
NA NA

7439-95-4 Magnesium 1040 J 70300 J ug/L 13GWT2001 82/82 --- 70300 NA NA NA NA No NUT
NA NA

7439-96-5 Manganese 33.6 J 11600 J ug/L 13GWT2001 72/82 48.3 - 566 11600 NA 88 N NA NA Yes ASL
NA NA

7439-97-6 Mercury 0.007 J 0.39 ug/L 13GWT0102 14/82 0.007 - 0.2 0.39 NA 1.1 N 2 FED-MCL No BSL
2 IDEM

7440-02-0 Nickel 2.2 J 477 J ug/L 13GWT2001 81/82 1.4 477 NA 73 N NA NA Yes ASL
NA NANA NA

7440-09-7 Potassium 240 J 27500 J ug/L 13GWT0502 82/82 --- 27500 NA NA NA NA No NUT
NA NA

7782-49-2 Selenium 1.8 J 6 J ug/L 13GWT5001 5/82 0.04 - 2.2 6 NA 18 N 50 FED-MCL No BSL
50 IDEM

7440-23-5 Sodium 6030 J 166000 J ug/L 13GWT3501 82/82 --- 166000 NA NA NA NA No NUT
NA NA

7440-24-6 Strontium 14.5 J 396 J ug/L 13GWT0201 26/26 --- 396 NA 2200 N NA NA No BSL
NA NA

7440-32-6 Titanium 2.5 J 659 J ug/L 13GWT0502 52/73 0.13 - 2.2 659 NA 15000 N NA NA No BSL
NA NA

7440-62-2 Vanadium 0.63 J 135 J ug/L 13GWT0502 29/82 0.05 - 1.4 135 NA 3.6 N NA NA Yes ASL
NA NA

7440-66-6 Zinc 0.5 J 1220 J ug/L 13GWT4702 73/82 1.8 - 12.4 1220 NA 1100 N NA NA Yes ASL
11000 IDEM
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OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER
SWMU 13 MINE FIELD B

NSWC CRANE
CRANE, INDIANA

PAGE 3 OF 4

Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

Units Location of Maximum 
Concentration

Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Screening 
Toxicity Value(5)

Frequency of 
Detection

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 
Concentration(4)

Dissolved Metals
7429-90-5 Aluminum, Filtered 124 J 11800 J ug/L 13GWT2001-F 13/26 6.4 - 164 11800 NA 3600 N NA NA Yes ASL

NA NA
7440-36-0 Antimony 3 J 7.3 J ug/L 13GWT3501-F 4/26 0.02 - 1 7.3 NA 1.5 N 6 FED-MCL Yes ASL

6 IDEM
7440-38-2 Arsenic, Filtered 0.8 J 21.3 J ug/L 13GWT3801-F 9/26 0.11 - 1.4 21.3 NA 0.045 C 10 FED-MCL Yes ASL

50 IDEM
7440-39-3 Barium, Filtered 9.6 J 93.6 J ug/L 13GWT3901-F 26/26 --- 93.6 NA 260 N 2000 FED-MCL No BSL

2000 IDEM
7440-41-7 Beryllium, Filtered 2 J 5.6 J ug/L 13GWT2001-F 4/26 0.03 - 1.5 5.6 NA 7.3 N 4 FED-MCL Yes ASL7440 41 7 Beryllium, Filtered 2 J 5.6 J ug/L 13GWT2001 F 4/26 0.03  1.5 5.6 NA 7.3 N 4 FED MCL Yes ASL

4 IDEM
7440-70-2 Calcium, Filtered 2250 J 70900 J ug/L 13GWT2001-F 26/26 --- 70900 NA NA NA NA No NUT

NA NA
7440-47-3 Chromium, Filtered 1.3 J 2.7 J ug/L 13GWT2001-F 4/26 0.13 - 1.4 2.7 NA 11 N(10) 100 FED-MCL No BSL

100 IDEM(10)

7440-48-4 Cobalt, Filtered 1.3 J 230 J ug/L 13GWT2001-F 23/26 0.11 - 1.5 230 NA 73 N NA NA Yes ASL
NA NA

7440-50-8 Copper, Filtered 2.5 J 13.1 J ug/L 13GWT2503-F 10/26 0.35 - 5.2 13.1 NA 150 N 1300 FED-MCL(11) No BSL
1300 IDEM

7439-89-6 Iron, Filtered 93.8 J 142000 J ug/L 13GWT2001-F 13/26 17.2 - 219 142000 NA 1100 N NA NA Yes ASL
NA NA

7439-92-1 Lead, Filtered 11.5 J 35.7 J ug/L 13GWT1502-F 2/26 0.04 - 1.3 35.7 NA 15 15 FED-MCL(11) Yes ASL
15 IDEM

7439-93-2 Lithium, Filtered 9.7 J 322 J ug/L 13GWT2001-F 7/7 --- 322 NA 73 N NA NA Yes ASL
NA NA

7439-95-4 Magnesium, Filtered 1800 J 67900 J ug/L 13GWT2001-F 25/26 140 67900 NA NA NA NA No NUT
NA NA

7439 96 5 Manganese Filtered 9 J 11500 J ug/L 13GWT2001 F 23/26 3 7 30 9 11500 NA 88 N NA NA Yes ASL7439-96-5 Manganese, Filtered 9 J 11500 J ug/L 13GWT2001-F 23/26 3.7 - 30.9 11500 NA 88 N NA NA Yes ASL
NA NA

7440-02-0 Nickel, Filtered 2.6 J 470 J ug/L 13GWT2001-F 22/26 0.48 - 1.6 470 NA 73 N NA NA Yes ASL
NA NA

7440-09-7 Potassium, Filtered 366 J 20800 J ug/L 13GWT5101-F 25/26 151 20800 NA NA NA NA No NUT
NA NA

7782-49-2 Selenium, Filtered 2 J 4.2 J ug/L 13GWT4101-F 4/26 0.04 - 2.4 4.2 NA 18 N NA NA No BSL
50 IDEM

7440-23-5 Sodium, Filtered 7100 J 161000 J ug/L 13GWT3501-F 26/26 --- 161000 NA NA NA NA No NUT
NA NA

7440-24-6 Strontium, Filtered 13.6 J 188 J ug/L 13GWT0501-F 7/7 --- 188 NA 2200 N NA NA No BSL
NA NA

7440-32-6 Titanium, Filtered 2.6 J 9.3 J ug/L 13GWT0601-F 7/22 0.42 - 3.8 9.3 NA 15000 N NA NA No BSL
NA NA

7440-62-2 Vanadium, Filtered 1.1 J 7 J ug/L 13GWT3801-F 4/26 0.05 - 0.8 7 NA 3.6 N NA NA Yes BSL
NA NA

7440-66-6 Zinc, Filtered 2.1 J 695 ug/L 13GWT2001-F 24/26 1.7 - 3.5 695 NA 1100 N NA NA No BSL
11000 IDEM
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OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER
SWMU 13 MINE FIELD B

NSWC CRANE
CRANE, INDIANA

PAGE 4 OF 4

Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

Units Location of Maximum 
Concentration

Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Screening 
Toxicity Value(5)

Frequency of 
Detection

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 
Concentration(4)

Miscellaneous Parameters  (mg/L)
Ammonia-N 0.01 3.4 mg/L 13GWT0903 54/73 0.005 - 0.01 3.4 NA NA NA NA No NTX

NA NA
Nitrite/Nitrate-N 0.03 92 mg/L 13GWT0901 49/73 0.02 - 0.05 92 NA 1 N 1 FED-MCL(12) Yes ASL

NA NA
Total Organic Carbon 1 1.1 mg/L 13GWT1502 2/3 0.5 1.1 NA NA NA NA No NTX

NA NA

Shaded cell indicates that the maximum concentration exceeds the specified criterion or that the chemical is selected as a COPC.

Footnotes
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. Definitions:
2 - Values presented are sample-specific quantitation limits. ARAR/TBC = Applicable or Relevant and Appropriate
3 - The maximum detected concentration is used for screening purposes. Requirements To Be Considered
4 - There are no background or upgradient monitoring wells at SWMU 13. C = Carcinogen
5 - The USEPA Region IX tap water screening level is presented. Value represents the risk based tap water screening level divided by 10 to correspond to a target hazard quotient COPC = Chemical Of Potential Concern
      of 0.1 for noncarcinogens (denoted with a "N" flag), or an incremental cancer risk of 1.0E-6 for carcinogens (denoted with a "C" flag) (USEPA Region IX, October 2004). J = Estimated value
6 - USEPA Primary Drinking Water Standard (USEPA, Winter 2004). MCL = Maximum Contaminant Level
      Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels for groundwater (IDEM, January 2004). N = Non-carcinogen
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and its respective site background value. NA = Not Applicable/Not Available
     Chemicals selected as COPCs are indicated by shaded chemical names. ND = Not detected.
8 - One tenth of the noncarcinogenic PRG is less than the carcinogenic PRG, therefore the one tenth noncarcinogenic PRG is presented. PRG = Preliminary Remediation Goal
9 - Values are for aminodinitrotoluene. SMCL = Secondary Maximum Contaminant Level
10 - Values are for hexavalent chromium.
11 - The MCL for this parameter is actually a treatment technique.  The SDWA action level (at the tap) has been presented. Rationale Codes:
12 - The MCL for Nitrite (as N) is presented. For selection as a COPC:

  ASL = Above Screening Level 
Associated SamplesAssociated Samples
13GWT0101 13GWT0502-F 13GWT0802-F-D 13GWT1202 13GWT1702 13GWT2102 13GWT2602 13GWT3601 For elimination as a COPC:
13GWT0102 13GWT0503 13GWT0803 13GWT1203 13GWT1702-D 13GWT2103 13GWT2603 13GWT3601-D   BKG = Below Background
13GWT0103 13GWT0503-F 13GWT0901 13GWT1301 13GWT1703 13GWT2201 13GWT2701 13GWT3602   BSL = Below Screening Level
13GWT0201 13GWT0601 13GWT0901-D 13GWT1301-D 13GWT1801 13GWT2202 13GWT2702 13GWT3701   NUT = Essential Nutrient
13GWT0202 13GWT0601-F 13GWT0902 13GWT1302 13GWT1801-F 13GWT2203 13GWT2901 13GWT3702   NTX = No Toxicity Data
13GWT0203 13GWT0602 13GWT0902-D 13GWT1303 13GWT1802 13GWT2301 13GWT2902 13GWT3702-D
13GWT0301 13GWT0602-F 13GWT0903 13GWT1401 13GWT1802-F 13GWT2302 13GWT3001 13GWT3901
13GWT0301-F 13GWT0603 13GWT0903-D 13GWT1402 13GWT1803 13GWT2303 13GWT3002 13GWT3901-F
13GWT0302 13GWT0701 13GWT0904 13GWT1403 13GWT1901 13GWT2401 13GWT3101 13GWT3902
13GWT0302-F 13GWT0702 13GWT1001 13GWT1501 13GWT1902 13GWT2402 13GWT3102 13GWT4001
13GWT0303 13GWT0702-D 13GWT1002 13GWT1502 13GWT1903 13GWT2403 13GWT3201 13GWT4002
13GWT0401 13GWT0703 13GWT1003 13GWT1502-D 13GWT2001 13GWT2501 13GWT3202 13GWT4201
13GWT0402 13GWT0703-D 13GWT1101 13GWT1502-F 13GWT2001-F 13GWT2501-F 13GWT3301 13GWT4201-F
13GWT0403 13GWT0801 13GWT1102 13GWT1503 13GWT2002 13GWT2502 13GWT3301-F 13GWT4202
13GWT0501 13GWT0802 13GWT1103 13GWT1601 13GWT2003 13GWT2502-F 13GWT3302 13GWT4301
13GWT0501-F 13GWT0802-D 13GWT1201 13GWT1602 13GWT2004 13GWT2503 13GWT3302-F 13GWT4302
13GWT0502 13GWT0802-F 13GWT1201-F 13GWT1603 13GWT2101 13GWT2503-F 13GWT3401 13GWT4701

13GWT1701 13GWT2101-D 13GWT2601 13GWT3402 13GWT4702
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OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MAINSTREAM SURFACE WATER
SWMU 13 MINE FIELD B

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 2

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Mainstream Surface Water

Energetics
2691-41-0 HMX 1.4 3.2 J ug/L 13SW3001 4/5 0.264 3.2 NA 180 N NA NA No BSL

NA NA
TTNUS232 MNX 0.28 J 0.31 J ug/L 13SW3002 2/5 0.25 - 0.264 0.31 NA NA NA NA No NTX

NA NA
121-82-4 RDX 1.3 9.9 ug/L 13SW3002 4/5 0.264 9.9 NA 0.61 C NA NA Yes ASL

NA NA
Total Metals
7440-39-3 Barium 54.1 J 57.8 J ug/L 13SW3002 2/2 --- 57.8 53.7 J - 62.7 J 260 N 2000 FED-MCL No BSL

2000 IDEM

Units Location of Maximum 
Concentration

Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)

Screening 
Toxicity Value(5)

Frequency of 
Detection

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Upgradient Sample 
Concentrations (4)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

2000 IDEM
7440-70-2 Calcium 50000 J 54800 J ug/L 13SW3001 2/2 --- 54800 55700 J - 65300 J NA NA NA No NUT

NA NA
7440-47-3 Chromium 0.68 J 0.68 J ug/L 13SW3002 1/2 0.84 0.68 3.8 J 11 N 100 FED-MCL No BSL

100 IDEM
7440-50-8 Copper 1.3 J 1.4 J ug/L 13SW3001 2/2 --- 1.4 1.1 J - 5.5 150 N 1300 FED-MCL(8) No BSL

1300 IDEM
7439-89-6 Iron 175 J 175 J ug/L 13SW3001 1/2 70.1 175 2460 1100 N NA NA No BSL

NA NA
7439-95-4 Magnesium 8780 J 9770 J ug/L 13SW3001 2/2 --- 9770 9090 J - 14500 J NA NA NA No NUT

NA NA
7439-96-5 Manganese 7.9 J 7.9 J ug/L 13SW3001 1/2 5.3 7.9 23 88 N NA NA No BSL

NA NA
7440-02-0 Nickel 0.45 J 0.45 J ug/L 13SW3001 1/2 0.93 0.45 0.77 J - 6.9 73 N NA NA No BSL

NA NA
7440-09-7 Potassium 4850 J 6690 J ug/L 13SW3002 2/2 --- 6690 2560 J - 3860 J NA NA NA No NUT

NA NA
7440-23-5 Sodium 18400 J 25600 J ug/L 13SW3001 2/2 --- 25600 29900 J - 34300 J NA NA NA No NUT

NA NANA NA
7440-32-6 Titanium 2.3 J 2.3 J ug/L 13SW3001 1/1 --- 2.3 0.31 J 15000 N NA NA No BSL

NA NA
Dissolved Metals
7440-39-3 Barium, Filtered 81.6 J 280 J ug/L 13SW3002-F 2/2 --- 280 52.7 J - 56 J 260 N 2000 FED-MCL Yes ASL

2000 IDEM
7440-70-2 Calcium, Filtered 29000 J 52400 J ug/L 13SW3002-F 2/2 --- 52400 54900 J - 75800 J NA NA NA No NUT

NA NA
7440-47-3 Chromium, Filtered 0.6 J 0.6 J ug/L 13SW3002-F 1/2 0.3 0.6 ND 11 N 100 FED-MCL No BSL

100 IDEM
7440-48-4 Cobalt, Filtered 2.8 J 2.8 J ug/L 13SW3001-F 1/2 0.088 2.8 0.16 J - 3.2 J 73 N NA NA No BSL

NA NA
7440-50-8 Copper, Filtered 1.2 J 1.5 J ug/L 13SW3001-F 2/2 --- 1.5 1 J - 1.6 J 150 N 1300 FED-MCL(8) No BSL

1300 IDEM
7439-95-4 Magnesium, Filtered 8840 J 9090 J ug/L 13SW3001-F 2/2 --- 9090 9630 J - 15700 NA NA NA No NUT

NA NA
7439-96-5 Manganese, Filtered 23 J 23 J ug/L 13SW3001-F 1/2 3 23 4.9 J - 6.1 J 88 N NA NA No BSL

NA NA
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Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Mainstream Surface Water

Units Location of Maximum 
Concentration

Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)

Screening 
Toxicity Value(5)

Frequency of 
Detection

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Upgradient Sample 
Concentrations (4)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

7440-02-0 Nickel, Filtered 1.4 1.4 ug/L 13SW3001-F 1/2 0.84 1.4 0.87 J - 1.8 73 N NA NA No BSL
NA NA

7440-09-7 Potassium, Filtered 6780 J 15100 J ug/L 13SW3001-F 2/2 --- 15100 2470 J - 3550 J NA NA NA No NUT
NA NA

7440-23-5 Sodium, Filtered 9830 J 18700 J ug/L 13SW3002-F 2/2 --- 18700 33800 J - 35700 J NA NA NA No NUT
NA NA

7440-32-6 Titanium, Filtered 0.6 J 0.6 J ug/L 13SW3001-F 1/1 --- 0.6 0.22 J 15000 N NA NA No BSL
NA NA

Miscellaneous Parameters  (mg/L)
Nitrite/Nitrate-N 0.26 0.28 mg/L 13SW3301 2/5 0.025 0.28 ND 1 N 1 FED-MCL(9) No BSLNitrite/Nitrate-N 0.26 0.28 mg/L 13SW3301 2/5 0.025 0.28 ND 1 N 1 FED MCL No BSL

Shaded cell indicates that the maximum concentration exceeds the specified criterion or that the chemical is selected as a COPC.

Footnotes
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. Definitions:
2 - Values presented are sample-specific quantitation limits. ARAR/TBC = Applicable or Relevant and Appropriate
3 - The maximum detected concentration is used for screening purposes.                               Requirements To Be Considered
4 - Concentrations at upgradient location 13SW/SD31 (samples 13SW3101 and 13SW3102). C = Carcinogen
5 - The USEPA Region IX tap water screening level is presented. Value represents the risk based tap water screening level divided by 10 to correspond to a target hazard quotient COPC = Chemical Of Potential Concern
      of 0.1 for noncarcinogens (denoted with a "N" flag), or an incremental cancer risk of 1.0E-6 for carcinogens (denoted with a "C" flag) (USEPA Region IX, October 2004). J = Estimated value
6 - USEPA Primary Drinking Water Standard (USEPA, Winter 2004). MCL = Maximum Contaminant Level
      Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels for groundwater (IDEM, January 2004). N = Non-carcinogen
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and its respective site background value. NA = Not Applicable/Not Available
     Chemicals selected as COPCs are indicated by shaded chemical names. ND = Not detected.
8 - The MCL for this parameter is actually a treatment technique.  The SDWA action level (at the tap) is presented. PRG = Preliminary Remediation Goal
9 - The MCL for Nitrite (as N) is presented.

Rationale Codes:Rationale Codes:
Associated Samples For selection as a COPC:
13SW3001 13SW3301   ASL = Above Screening Level
13SW3001-F 13SW3401
13SW3002 13SW3501 For elimination as a COPC:
13SW3002-F 13SW3501-D   BKG = Below Background

  BSL = Below Screening Level
  NUT = Essential Nutrient
  NTX = No Toxicity Data
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Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water in Gullies

Semivolatile Organic Compounds
79-01-6 BENZO(A)ANTHRACENE 0.2 J 0.22 ug/L 13SW0601 2/5 0.049 - 0.05 0.22 NA 0.092 C NA Yes ASL

1.2 NA
99-35-4 BENZO(A)PYRENE 0.26 0.27 J ug/L 13SW3201 2/5 0.049 - 0.05 0.27 NA 0.0092 C FED-MCL Yes ASL

0.2 IDEM
99-65-0 BENZO(B)FLUORANTHENE 0.38 0.4 J ug/L 13SW3201 2/5 0.049 - 0.05 0.4 NA 0.092 C NA Yes ASL

1.2 NA
118-96-7 BENZO(G,H,I)PERYLENE 0.22 J 0.23 ug/L 13SW0601 2/5 0.049 - 0.05 0.23 NA 18 N NA No BSL

0.26 NA
6629-29-4 BENZO(K)FLUORANTHENE 0.19 J 0.2 ug/L 13SW0601 2/5 0.049 - 0.05 0.2 NA 0.92 C NA No BSL

Screening 
Toxicity Value(5)

Frequency of 
Detection

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Upgradient Sample 
Concentrations (4)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Units Location of Maximum 
Concentration

Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)

6629 29 4 BENZO(K)FLUORANTHENE 0.19 J 0.2 ug/L 13SW0601 2/5 0.049  0.05 0.2 NA 0.92 C NA No BSL
0.8 NA

121-14-2 CHRYSENE 0.33 J 0.35 ug/L 13SW0601 2/5 0.049 - 0.05 0.35 NA 9.2 C NA No BSL
1.6 NA

59229-75-3 FLUORANTHENE 0.77 J 0.96 ug/L 13SW0601 2/5 0.049 - 0.05 0.96 NA 150 N NA No BSL
210 NA

606-20-2 INDENO(1,2,3-CD)PYRENE 0.2 0.21 J ug/L 13SW3201 2/5 0.049 - 0.05 0.21 NA 0.092 C NA Yes ASL
0.022 NA

35572-78-2 PHENANTHRENE 0.32 J 0.51 ug/L 13SW0601 2/5 0.049 - 0.05 0.51 NA 18 N(9) NA No BSL
23 NA

35572-78-2 PYRENE 0.58 J 0.65 ug/L 13SW0601 2/5 0.049 - 0.05 0.65 NA 18 N(9) NA No BSL
140 NA

Energetics
118-96-7 2,4,6-Trinitrotoluene 0.42 J 6.8 ug/L 13SW1301 5/34 0.21 - 0.65 6.8 NA 1.8 N NA NA Yes ASL

NA NA
6629-29-4 2,4-Diamino-6-Nitrotoluene 0.44 J 0.44 J ug/L 13SW1302 1/21 0.24 - 0.287 0.44 NA NA NA NA No NTX

NA NA
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.26 J 8.3 J ug/L 13SW1302 11/33 0.24 - 0.65 8.3 NA 0.73 N NA NA Yes ASL

NA NANA NA
99-08-1 3-Nitrotoluene 0.29 J 0.31 J ug/L 13SW1302 2/34 0.21 - 0.65 0.31 NA 12 N NA NA No BSL

NA NA
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.46 J 21 J ug/L 13SW1302 14/34 0.24 - 0.65 21 NA 0.73 N NA NA Yes ASL

NA NA
TTNUS498 DNX 0.59 J 35 ug/L 13SW1102 10/21 0.24 - 0.27 35 NA NA NA NA No NTX

NA NA
2691-41-0 HMX 0.67 730 ug/L 13SW1102 21/34 0.24 - 0.65 730 NA 180 N NA NA Yes ASL

NA NA
TTNUS232 MNX 1.2 72 ug/L 13SW1102 10/21 0.24 - 0.27 72 NA NA NA NA No NTX

NA NA
121-82-4 RDX 0.29 J 5500 ug/L 13SW1102 25/34 0.24 - 0.6 5500 NA 0.61 C NA NA Yes ASL

NA NA
TTNUS337 TNX 0.48 J 4 ug/L 13SW1102, 13SW1501 7/21 0.24 - 0.27 4 NA NA NA NA No NTX

NA NA
Herbicides  (ug/L)
87-66-5 Pentachlorophenol 0.025 J 0.091 ug/L 13SW0401 2/3 0.013 0.091 NA 0.56 C 1 FED-MCL No BSL

1 IDEM
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Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water in Gullies

Screening 
Toxicity Value(5)

Frequency of 
Detection

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Upgradient Sample 
Concentrations (4)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Units Location of Maximum 
Concentration

Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)

Total Metals
7429-90-5 Aluminum 108 J 19100 J ug/L 13SW0701 28/33 41.9 - 106 19100 486 J - 1770 J 3600 N NA NA Yes ASL

NA NA
7440-38-2 Arsenic 0.85 J 35.7 J ug/L 13SW1101 15/33 0.11 - 0.97 35.7 0.8 J 0.045 C 10 FED-MCL Yes ASL

50 IDEM
7440-39-3 Barium 25.3 J 247 J ug/L 13SW0701 33/33 --- 247 58.1 J - 58.2 J 260 N 2000 FED-MCL No BSL

2000 IDEM
7440-43-9 Cadmium 1.3 J 1.3 J ug/L 13SW0102 1/33 0.039 - 0.56 1.3 ND 1.8 N 5 FED-MCL No BSL

5 IDEM
7440-70-2 Calcium 3040 J 133000 J ug/L 13SW0701 33/33 --- 133000 5060 J - 6550 J NA NA NA No NUT7440 70 2 Calcium 3040 J 133000 J ug/L 13SW0701 33/33 133000 5060 J  6550 J NA NA NA No NUT

NA NA
7440-47-3 Chromium 1 J 20.5 J ug/L 13SW0701 17/33 0.19 - 1 20.5 0.82 J - 2.2 J 11 N 100 FED-MCL Yes ASL

100 IDEM
7440-48-4 Cobalt 0.47 J 9.4 J ug/L 13SW1101 18/33 0.07 - 0.72 9.4 ND 73 N NA NA No BSL

NA NA
7440-50-8 Copper 0.89 J 27.1 J ug/L 13SW1101 30/33 0.38 - 0.89 27.1 1.3 J - 2.2 J 150 N 1300 FED-MCL(8) No BSL

1300 IDEM
7439-89-6 Iron 152 J 16200 J ug/L 13SW0701 26/33 34.7 - 162 16200 415 J - 1600 J 1100 N NA NA Yes ASL

NA NA
7439-92-1 Lead 1.3 J 137 J ug/L 13SW0102 14/33 0.07 - 1.6 137 ND NA 15 FED-MCL(8) Yes ASL

15 IDEM
7439-93-2 Lithium 2.8 J 14.3 J ug/L 13SW0701 8/13 1.3 - 2.2 14.3 NA 73 N NA NA No BSL

NA NA
7439-95-4 Magnesium 836 J 92200 J ug/L 13SW1101 32/33 14200 92200 2830 J - 3600 J NA NA NA No NUT

NA NA
7439-96-5 Manganese 7.5 J 3190 J ug/L 13SW0802 32/33 9.4 3190 60.1 J - 122 J 88 N NA NA Yes ASL

NA NA
7439-97-6 Mercury 0.047 J 0.047 J ug/L 13SW1501 1/33 0.007 - 0.2 0.047 ND 1.1 N 2 FED-MCL No BSL7439-97-6 Mercury 0.047 J 0.047 J ug/L 13SW1501 1/33 0.007 - 0.2 0.047 ND 1.1 N 2 FED-MCL No BSL

2 IDEM
7440-02-0 Nickel 0.67 J 22 J ug/L 13SW1501 32/33 2 22 2.3 J 73 N NA NA No BSL

NA NA
7440-09-7 Potassium 621 J 690000 J ug/L 13SW1101 33/33 --- 690000 1800 J - 2920 J NA NA NA No NUT

NA NA
7782-49-2 Selenium 2 J 2 J ug/L 13SW1101 1/33 0.04 - 0.62 2 ND 18 N 50 FED-MCL No BSL

50 IDEM
7440-23-5 Sodium 2260 J 325000 J ug/L 13SW0701 33/33 --- 325000 1540 J NA NA NA No NUT

NA NA
7440-24-6 Strontium 48 J 245 J ug/L 13SW0701 13/13 --- 245 NA 2200 N NA NA No BSL

NA NA
7440-32-6 Titanium 1.3 J 356 J ug/L 13SW0701 30/31 0.73 356 10.1 J 15000 N NA NA No BSL

NA NA
7440-62-2 Vanadium 0.42 J 43.5 J ug/L 13SW1101 25/33 0.11 - 0.61 43.5 0.89 J - 2.9 3.6 N NA NA Yes ASL

NA NA
7440-66-6 Zinc 6.8 J 269 J ug/L 13SW0102 25/33 2.1 - 13.1 269 8.8 J 1100 N NA NA No BSL

11000 IDEM
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Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water in Gullies

Screening 
Toxicity Value(5)

Frequency of 
Detection

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Upgradient Sample 
Concentrations (4)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Units Location of Maximum 
Concentration

Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)

Dissolved Metals
7429-90-5 Aluminum, Filtered 52.7 J 822 ug/L 13SW0901-F 18/33 7.6 - 52.8 822 254 J - 938 J 3600 N NA NA No BSL

NA NA
7440-38-2 Arsenic, Filtered 0.64 J 35.3 J ug/L 13SW1101-F 8/33 0.09 - 0.73 35.3 ND 0.045 C 10 FED-MCL Yes ASL

50 IDEM
7440-39-3 Barium, Filtered 10.1 J 149 J ug/L 13SW0701-F 33/33 --- 149 51.7 J - 54.1 J 260 N 2000 FED-MCL No BSL

2000 IDEM
7440-70-2 Calcium, Filtered 5660 J 121000 J ug/L 13SW0701-F 33/33 --- 121000 5120 J - 6680 J NA NA NA No NUT

NA NA
7440-47-3 Chromium, Filtered 2 J 2 J ug/L 13SW1101-F 1/33 0.13 - 1.5 2 1 J 11 N 100 FED-MCL No BSL7440 47 3 Chromium, Filtered 2 J 2 J ug/L 13SW1101 F 1/33 0.13  1.5 2 1 J 11 N 100 FED MCL No BSL

100 IDEM(10)

7440-48-4 Cobalt, Filtered 0.6 J 8.8 J ug/L 13SW1101-F 20/33 0.088 - 0.7 8.8 0.79 J 73 N NA NA No BSL
NA NA

7440-50-8 Copper, Filtered 0.57 J 26.4 J ug/L 13SW1101-F 28/33 0.3 - 1.2 26.4 1.5 J 150 N 1300 FED-MCL(8) No BSL
1300 IDEM

7439-89-6 Iron, Filtered 35.7 J 1120 J ug/L 13SW0802-F 15/33 6.15 - 122 1120 155 J - 645 J 1100 N NA NA Yes ASL
NA NA

7439-92-1 Lead, Filtered 1.1 J 1.1 J ug/L 13SW0102-F 1/33 0.02 - 0.38 1.1 ND 15 15 FED-MCL(8) No BSL
15 IDEM

7439-93-2 Lithium, Filtered 3.1 J 5.5 J ug/L 13SW1001-F 3/13 0.37 - 1.5 5.5 NA 73 N NA NA No BSL
NA NA

7439-95-4 Magnesium, Filtered 3440 J 92900 J ug/L 13SW1101-F 32/33 13700 92900 2740 J - 3770 J NA NA NA No NUT
NA NA

7439-96-5 Manganese, Filtered 2.9 J 3110 J ug/L 13SW0802-F 30/33 2.1 - 10.7 3110 112 J 88 N NA NA Yes ASL
NA NA

7440-02-0 Nickel, Filtered 0.58 J 18.6 J ug/L 13SW1101-F 28/33 0.55 - 1.5 18.6 1.8 J 73 N NA NA No BSL
NA NA

7440-09-7 Potassium Filtered 600 J 700000 J ug/L 13SW1101-F 33/33 --- 700000 1850 J - 2700 J NA NA NA No NUT7440-09-7 Potassium, Filtered 600 J 700000 J ug/L 13SW1101-F 33/33 --- 700000 1850 J - 2700 J NA NA NA No NUT
NA NA

7782-49-2 Selenium, Filtered 2.2 J 2.2 J ug/L 13SW1101-F 1/33 0.04 - 0.59 2.2 ND 18 N NA NA No BSL
50 IDEM

7440-23-5 Sodium, Filtered 2920 J 311000 J ug/L 13SW0701-F 33/33 --- 311000 1660 J NA NA NA No NUT
NA NA

7440-24-6 Strontium, Filtered 45.5 J 219 J ug/L 13SW0701-F 13/13 --- 219 NA 2200 N NA NA No BSL
NA NA

7440-32-6 Titanium, Filtered 0.1 J 19.5 J ug/L 13SW0901-F 26/31 0.34 - 1.1 19.5 5.3 J 15000 N NA NA No BSL
NA NA

7440-62-2 Vanadium, Filtered 0.44 J 38.5 J ug/L 13SW1101-F 9/33 0.06 - 1.14 38.5 ND 3.6 N NA NA Yes ASL
NA NA

7440-66-6 Zinc, Filtered 3.4 J 54.5 J ug/L 13SW0902-F 18/33 2.1 - 16 54.5 18.6 J 1100 N NA NA No BSL
11000 IDEM
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Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water in Gullies

Screening 
Toxicity Value(5)

Frequency of 
Detection

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Upgradient Sample 
Concentrations (4)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Units Location of Maximum 
Concentration

Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)

Miscellaneous Parameters  (mg/L)
Ammonia-N 0.01 3.4 mg/L 13SW1101 18/31 0.005 - 0.01 3.4 ND NA NA NA No NTX

NA NA
Nitrite/Nitrate-N 0.14 200 mg/L 13SW2401 23/34 0.02 - 0.13 200 4 1 N 1 FED-MCL(9) Yes ASL

NA NA

Shaded cell indicates that the maximum concentration exceeds the specified criterion or that the chemical is selected as a COPC.

Footnotes
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. Definitions:1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. Definitions:
2 - Values presented are sample-specific quantitation limits. ARAR/TBC = Applicable or Relevant and Appropriate
3 - The maximum detected concentration is used for screening purposes. Requirements To Be Considered
4 - Concentrations at upgradient location 13SW/SD28 (samples 13SW2801 and 13SW2802). C = Carcinogen
5 - The USEPA Region IX tap water screening level is presented. Value represents the risk based tap water screening level divided by 10 to correspond to a target hazard quotient COPC = Chemical Of Potential Concern
      of 0.1 for noncarcinogens (denoted with a "N" flag), or an incremental cancer risk of 1.0E-6 for carcinogens (denoted with a "C" flag) (USEPA Region IX, October 2004). J = Estimated value
6 - USEPA Primary Drinking Water Standard (USEPA, Winter 2004). MCL = Maximum Contaminant Level
      Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels for groundwater (IDEM, January 2004). N = Non-carcinogen
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and its respective site background value. NA = Not Applicable/Not Available
     Chemicals selected as COPCs are indicated by shaded chemical names. ND = Not detected.
8 - The MCL for this parameter is actually a treatment technique.  The SDWA action level (at the tap) is presented. PRG = Preliminary Remediation Goal
9 - The MCL for Nitrite (as N) is presented.

Rationale Codes:
Associated Samples For selection as a COPC:
13SW0101 13SW0701-F 13SW1002 13SW1401-F-D 13SW2201-F 13SW1101   ASL = Above Screening Level
13SW0101-F 13SW0702 13SW1002-F 13SW1402 13SW2202 13SW1101-F
13SW0102 13SW0702-F 13SW1201 13SW1501 13SW2202-F 13SW1102 For elimination as a COPC:
13SW0102-F 13SW0801 13SW1201-F 13SW1501-F 13SW2401 13SW1102-F   BKG = Below Background
13SW0201 13SW0801-F 13SW1202 13SW1502 13SW2401-F 13SW3001  BSL = Below Screening Level13SW0201 13SW0801 F 13SW1202 13SW1502 13SW2401 F 13SW3001  BSL  Below Screening Level
13SW0201-F 13SW0802 13SW1202-F 13SW1601 13SW2501 13SW3001-F   NUT = Essential Nutrient
13SW0301 13SW0802-F 13SW1301 13SW1601-F 13SW2501-D 13SW3002   NTX = No Toxicity Data
13SW0301-F 13SW0901 13SW1301-F 13SW1602 13SW2501-F 13SW3002-F
13SW0401 13SW0901-F 13SW1302 13SW1801 13SW2501-F-D 13SW3301
13SW0401-F 13SW0902 13SW1302-D 13SW1801-F 13SW2601 13SW3401
13SW0501 13SW0902-F 13SW1302-F 13SW1901 13SW2601-F 13SW3501
13SW0501-F 13SW1001 13SW1302-F-D 13SW1901-F 13SW2701 13SW3501-D
13SW0601 13SW1001-D 13SW1401 13SW2001 13SW2701-F
13SW0601-F 13SW1001-F 13SW1401-D 13SW2001-F 13SW2901
13SW0701 13SW1001-F-D 13SW1401-F 13SW2201 13SW3201
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OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MAINSTREAM SEDIMENT
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Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Mainstream Sediment

Inorganics
7429-90-5 Aluminum 11500 J 13700 J mg/kg 13SD3501 5/5 --- 13700 14400  J - 22100  J 7600 N NA NA Yes ASL

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency 
of Detection

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Sample 

Concentrations (4)

EPA Region 9 PRG 
(Residential)(5)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Units Location of Maximum 
Concentration

Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)

7429 90 5 Aluminum 11500 J 13700 J mg/kg 13SD3501 5/5 13700 14400  J  22100  J 7600 N NA NA Yes ASL
7440-36-0 Antimony 1.9 J 4.7 J mg/kg 13SD3001 5/5 --- 4.7 1.8  J - 2.1  J 3.1 N 140 IDEM Yes ASL
7440-38-2 Arsenic 23.9 J 56.9 J mg/kg 13SD3001 5/5 --- 56.9 25.6  J - 33.3  J 0.39 C 3.9 IDEM Yes ASL
7440-39-3 Barium 77.4 J 207 J mg/kg 13SD3002 5/5 --- 207 90.8  J - 137  J 540 N 23000 IDEM No BSL
7440-41-7 Beryllium 1.9 J 3.7 J mg/kg 13SD3001 5/5 --- 3.7 2  J - 2.3  J 15 N 680 IDEM No BSL
7440-43-9 Cadmium 9.4 J 17.1 J mg/kg 13SD3001 5/5 --- 17.1 1.8  J - 4.3  J 3.7 N 12 IDEM Yes ASL
7440-70-2 Calcium 1290 J 12200 J mg/kg 13SD3501 5/5 --- 12200 2010  J - 2500  J NA NA NA No NUT
7440-47-3 Chromium 51.7 J 192 J mg/kg 13SD3001 5/5 --- 192 49.1  J - 77.2  J 210 C(10) 430(8) IDEM No BSL
7440-48-4 Cobalt 19 J 29.9 J mg/kg 13SD3501 5/5 --- 29.9 20.4  J - 27.5  J 140 N(9) NA NA No BSL
7440-50-8 Copper 16.4 J 18.4 J mg/kg 13SD3002 5/5 --- 18.4 18.4  J - 22  J 310 N 13000 IDEM No BSL
7439-89-6 Iron 89600 J 299000 J mg/kg 13SD3001 5/5 --- 299000 120000  J - 121000  J 2300 N NA NA Yes ASL
7439-92-1 Lead 25.6 J 45.6 J mg/kg 13SD3001 5/5 --- 45.6 20.6  J - 25.2  J 400 400 IDEM No BSL
7439-95-4 Magnesium 610 J 2110 J mg/kg 13SD3501 5/5 --- 2110 1490  J - 1940  J NA NA NA No NUT
7439-96-5 Manganese 1450 J 3960 J mg/kg 13SD3002 5/5 --- 3960 1250  J - 1330  J 180 N NA NA Yes ASL
7439-97-6 Mercury 0.016 J 0.016 J mg/kg 13SD3001 1/5 0.026 - 0.044 0.016 0.021  J 2.3 N 100 IDEM No BSL
7440-02-0 Nickel 35.8 J 47.8 J mg/kg 13SD3002 5/5 --- 47.8 41.5  J - 54.1  J 160 N 6900 IDEM No BSL
7440-09-7 Potassium 452 J 1680 J mg/kg 13SD3501 5/5 --- 1680 2080  J - 3190  J NA NA NA No NUT
7782-49-2 Selenium 0 62 J 1 5 J mg/kg 13SD3401 5/5 --- 1 5 0 48 J - 0 85 J 39 N 1700 IDEM No BSL7782-49-2 Selenium 0.62 J 1.5 J mg/kg 13SD3401 5/5 --- 1.5 0.48  J - 0.85  J 39 N 1700 IDEM No BSL
7440-23-5 Sodium 91.1 J 298 J mg/kg 13SD3301 3/5 28.4 - 77.4 298 92.3  J - 126  J NA NA NA No NUT
7440-32-6 Titanium 65.6 J 65.6 J mg/kg 13SD3001 1/1 --- 65.6 26.4  J 31000 N(10) NA NA No BSL
7440-62-2 Vanadium 48.3 J 101 J mg/kg 13SD3001 5/5 --- 101 47.6  J - 61.6  J 7.8 N NA NA Yes ASL
7440-66-6 Zinc 121 J 195 J mg/kg 13SD3301 5/5 --- 195 73.1  J - 98.3  J 2300 N 100000 IDEM No BSL

Shaded cell indicates that the maximum concentration exceeds the specified criterion or that the chemical is selected as a COPC.

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate
2 - Values presented are sample-specific quantitation limits. Requirements To Be Considered
3 -  The maximum detected concentration is used for screening purposes. C = Carcinogen
4 - Concentrations at upgradient location 13SW/SD31 (samples 13SD3101 and 13SD3102). COPC = Chemical Of Potential Concern
3 - USEPA Region IX Preliminary Remediation Goal (PRG).  The noncarcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient J = Estimated value
     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (USEPA Region IX, October 2004, Updated December 28, 2004). N = Non-carcinogen
6 - Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM, January 2004). NA = Not Applicable/Not Available
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and is statistically ND = Not detected.

determined to be above site background Chemicals selected as COPCs are indicated by shaded chemical names PRG = Preliminary Remediation Goal      determined to be above site background.  Chemicals selected as COPCs are indicated by shaded chemical names. PRG = Preliminary Remediation Goal
8 - The PRG for residential land use for total chromium is presented.
9 - Value is for hexavalent chromium. Rationale Codes:
10 - The printed PRG table lists a ceiling limit of 100,000 mg/kg as the PRG. For selection as a COPC:
       The value presented is 1/10 of the actual risk-based PRG presented in the electronic version of the PRG table.   ASL = Above Screening Level

Associated Samples For elimination as a COPC:
13SD3001 13SD3501   BKG = Below Background
13SD3002 13SD3101   BSL = Below Screening Level
13SD3301 13SD3102   NUT = Essential Nutrient
13SD3401



TABLE 7-11

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GULLY SEDIMENT
SWMU 13 MINE FIELD B

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 2

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment in Gullies

Semi-Volatile Organic Compounds
91-57-6 2-Methylnaphthalene 6 J 6 J ug/kg 13SD2501 1/5 3.9 - 4.4 6 NA 5600 N(8) 3200000 IDEM No BSL
83-32-9 Acenaphthene 24 43 J ug/kg 13SD0501 2/5 4.1 - 4.4 43 NA 370000 N 9500000 IDEM No BSL
120-12-7 Anthracene 72 88 ug/kg 13SD0501 2/5 4.1 - 4.4 88 NA 2200000 N 47000000 IDEM No BSL
56-55-3 Benzo(a)anthracene 10 330 ug/kg 13SD0501 5/5 --- 330 NA 620 C 5000 IDEM No BSL
50-32-8 Benzo(a)pyrene 12 390 J ug/kg 13SD0601 5/5 --- 390 NA 62 C 500 IDEM Yes ASL
205-99-2 Benzo(b)fluoranthene 18 460 J ug/kg 13SD0601 5/5 --- 460 NA 620 C 5000 IDEM No BSL
191-24-2 Benzo(g,h,i)perylene 10 380 J ug/kg 13SD0601 5/5 --- 380 NA 230000 N(9) 50000 IDEM No BSL
207-08-9 Benzo(k)fluoranthene 7 J 250 J ug/kg 13SD0501 5/5 --- 250 NA 6200 C 50000 IDEM No BSL

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency 
of Detection

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Sample 

Concentrations (4)

EPA Region 9 PRG 
(Residential)(5)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Units Location of Maximum 
Concentration

Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)

207-08-9 Benzo(k)fluoranthene 7 J 250 J ug/kg 13SD0501 5/5 --- 250 NA 6200 C 50000 IDEM No BSL
218-01-9 Chrysene 15 430 J ug/kg 13SD0601 5/5 --- 430 NA 62000 C 500000 IDEM No BSL
84-74-2 di-n-Butyl Phthalate 86 J 86 J ug/kg 13SD0601 1/3 83 - 87 86 NA 610000 N 18000000 IDEM No BSL
117-84-0 di-n-Octyl Phthalate 100 J 100 J ug/kg 13SD0601 1/3 83 - 87 100 NA 240000 N 3700000 IDEM No BSL
53-70-3 Dibenzo(a,h)anthracene 66 J 74 J ug/kg 13SD0601 2/5 4.1 - 4.4 74 NA 62 C 500 IDEM Yes ASL
206-44-0 Fluoranthene 29 860 ug/kg 13SD0501 5/5 --- 860 NA 230000 N 6300000 IDEM No BSL
86-73-7 Fluorene 33 42 J ug/kg 13SD0501 2/5 4.1 - 4.4 42 NA 270000 N 6300000 IDEM No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 8 J 290 J ug/kg 13SD0601 5/5 --- 290 NA 620 C 5000 IDEM No BSL
91-20-3 Naphthalene 6 J 6 J ug/kg 13SD0501, 13SD0601 2/5 4.1 - 4.4 6 NA 5600 N 3200000 IDEM No BSL
85-01-8 Phenanthrene 17 620 ug/kg 13SD0601 5/5 --- 620 NA 230000 N(9) 470000 IDEM No BSL
129-00-0 Pyrene 25 1300 J ug/kg 13SD0601 5/5 --- 1300 NA 230000 N 4700000 IDEM No BSL

Energetics
2691-41-0 HMX 0.8 J 1.9 J mg/kg 13SD1101 2/28 0.25 1.9 NA 310 N NA NA No BSL
121-82-4 RDX 0.44 J 2.2 mg/kg 13SD1101 3/28 0.25 2.2 NA 4.4 C NA NA No BSL

Herbicides
87-86-5 Pentachlorophenol 2.1 J 2.1 J ug/kg 13SD0601 1/3 0.56 - 0.58 2.1 NA 3000 C 20000 IDEM No BSL

Inorganics
7429 90 5 Aluminum 1480 18500 mg/kg 13SD2201 30/30 18500 13400 J 17100 J 7600 N NA NA Yes ASL7429-90-5 Aluminum 1480 18500 mg/kg 13SD2201 30/30 --- 18500 13400  J - 17100  J 7600 N NA NA Yes ASL
7440-36-0 Antimony 0.8 J 2.3 J mg/kg 13SD2401 10/30 0.13 - 0.55 2.3 0.98  J - 1.1  J 3.1 N 140 IDEM No BSL
7440-38-2 Arsenic 3.7 J 58.2 J mg/kg 13SD2401 29/30 0.53 58.2 22.2  J - 28.7  J 0.39 C 3.9 IDEM Yes ASL
7440-39-3 Barium 28.5 J 693 J mg/kg 13SD0102 30/30 --- 693 129  J - 199  J 540 N 23000 IDEM Yes ASL
7440-41-7 Beryllium 0.53 J 4.3 J mg/kg 13SD2201 26/30 0.18 - 0.65 4.3 2  J - 2.1  J 15 N 680 IDEM No BSL
7440-43-9 Cadmium 0.41 J 4.1 J mg/kg 13SD1301 20/30 0.17 - 0.45 4.1 0.59  J - 0.63  J 3.7 N 12 IDEM Yes ASL
7440-70-2 Calcium 766 J 89700 J mg/kg 13SD1301 30/30 --- 89700 799  J - 845  J NA NA NA No NUT
7440-47-3 Chromium 7.9 J 228 J mg/kg 13SD2401 30/30 --- 228 38.7  J - 55  J 210 C(10) 430(11) IDEM Yes ASL
7440-48-4 Cobalt 1.8 J 107 J mg/kg 13SD1901 30/30 --- 107 31.3  J - 40.7  J 140 N(12) NA NA No BSL
7440-50-8 Copper 7 J 52.1 J mg/kg 13SD0101 30/30 --- 52.1 17.3  J - 27.8  J 310 N 13000 IDEM No BSL
7439-89-6 Iron 1990 J 195000 J mg/kg 13SD2401 30/30 --- 195000 93700  J - 112000  J 2300 N NA NA Yes ASL
7439-92-1 Lead 4.2 J 521 J mg/kg 13SD0102 30/30 --- 521 35.7  J - 37.2  J 400 400 IDEM Yes ASL
7439-93-2 Lithium 2.1 J 38.8 J mg/kg 13SD1901 23/23 --- 38.8 NA 160 N NA NA No BSL
7439-95-4 Magnesium 292 J 7540 J mg/kg 13SD0701 30/30 --- 7540 1470  J - 1580  J NA NA NA No NUT
7439-96-5 Manganese 65.3 J 6130 J mg/kg 13SD1201 30/30 --- 6130 2570  J - 3240  J 180 N NA NA Yes ASL
7439-97-6 Mercury 0.013 J 0.16 J mg/kg 13SD0101 19/30 0.01 - 0.076 0.16 0.026  J 2.3 N 100 IDEM No BSL
7440-02-0 Nickel 7.9 J 83.9 J mg/kg 13SD2201 30/30 --- 83.9 33.5  J - 36.6  J 160 N 6900 IDEM No BSL
7440-09-7 Potassium 252 J 2390 J mg/kg 13SD1501 30/30 --- 2390 1340  J - 2000  J NA NA NA No NUT
7782-49-2 Selenium 0.18 J 1.1 J mg/kg 13SD2401 22/30 0.02 - 0.37 1.1 0.56  J - 0.61  J 39 N 1700 IDEM No BSL



TABLE 7-11

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GULLY SEDIMENT
SWMU 13 MINE FIELD B

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 2

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment in Gullies

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency 
of Detection

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Sample 

Concentrations (4)

EPA Region 9 PRG 
(Residential)(5)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Units Location of Maximum 
Concentration

Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)

7440-23-5 Sodium 31.7 J 334 J mg/kg 13SD0701 5/30 21.8 - 126 334 31.6  J - 183  J NA NA NA No NUT
7440-24-6 Strontium 4.1 J 77.1 J mg/kg 13SD1101 23/23 --- 77.1 NA 4700 N NA NA No BSL
7440-31-5 Tin 0.52 J 12 J mg/kg 13SD1201 9/30 0.3 - 0.64 12 ND 4700 N NA NA No BSL
7440-32-6 Titanium 13.8 J 164 J mg/kg 13SD2401 28/28 --- 164 40.9  J 31000 N(13) NA NA No BSL
7440-62-2 Vanadium 11.8 J 144 J mg/kg 13SD2401 30/30 --- 144 46.2  J - 53.8  J 7.8 N NA NA Yes ASL
7440-66-6 Zinc 7.9 J 541 J mg/kg 13SD0101 25/30 33.4 - 386 541 72.8  J - 79.7  J 2300 N 100000 IDEM No BSL

Shaded cell indicates that the maximum concentration exceeds the specified criterion or that the chemical is selected as a COPC.

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate
2 - Values presented are sample-specific quantitation limits. Requirements To Be Considered
3 -  The maximum detected concentration is used for screening purposes. C = Carcinogen
4 - Concentrations at upgradient location 13SW/SD28 (samples 13SD2801 and 13SD2802). COPC = Chemical Of Potential Concern
3 - USEPA Region IX Preliminary Remediation Goal (PRG).  The noncarcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient J = Estimated value
     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (USEPA Region IX, October 2004, Updated December 28, 2004). N = Non-carcinogen
6 - Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM, January 2004). NA = Not Applicable/Not Available
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and is statistically ND = Not detected.
      determined to be above site background.  Chemicals selected as COPCs are indicated by shaded chemical names. PRG = Preliminary Remediation Goal
8 - The value for naphthalene is used as a surrogate for 2-methylnaphthalene.
9 - The value for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.
10 - The PRG for residential land use for total chromium is presented. Rationale Codes:
11 - Value is for hexavalent chromium. For selection as a COPC:
12 - One tenth of the noncarcinogenic PRG is less than the carcinogenic PRG, therefore the one tenth noncarcinogenic PRG is presented.   ASL = Above Screening Level
13 - The printed PRG table lists a ceiling limit of 100,000 mg/kg as the PRG.

The value presented is 1/10 of the actual risk-based PRG presented in the electronic version of the PRG table. For elimination as a COPC:       The value presented is 1/10 of the actual risk-based PRG presented in the electronic version of the PRG table. For elimination as a COPC:
  BKG = Below Background

Associated Samples   BSL = Below Screening Level
13SD0101 13SD0901 13SD1801 13SD2701   NUT = Essential Nutrient
13SD0102 13SD1001 13SD1901 13SD2901
13SD0201 13SD1101 13SD2001 13SD2901-D
13SD0301 13SD1201 13SD2101 13SD3201
13SD0401 13SD1301 13SD2201
13SD0501 13SD1401 13SD2202
13SD0501-D 13SD1501 13SD2301
13SD0601 13SD1601 13SD2401
13SD0701 13SD1701 13SD2501
13SD0801 13SD1701-D 13SD2601



TABLE 7-12

EXPOSURE POINT CONCENTRATIONS (EPCs) FOR COPCs 
SWMU 13 - MINE FILL B

NSWC CRANE
CRANE, INDIANA

Exposure Point Concentration

Chemical of Potential Concern Surface Soil 
Building 166(1)

Surface/       
Subsurface Soil 
Building 166(2)

Surface Soil 
Building 171(1)

Surface/       
Subsurface Soil 
Building 171(2)

Mainstream 
Surface Water(1)

Mainstream 
Sediment(1)

Gully Surface 
Water(3) Gully Sediment(3) Groundwater(4)

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (ug/L) (mg/kg) (ug/L) (mg/kg) (ug/L)
1,3-Dinitrobenzene  0.24
2,4,6-Trinitrotoluene 1.89  0.53 1.4 6.9
2,6-Dinitrotoluene   0.99
2-Amino-4,6-Dinitrotoluene 0.4  0.37   3.1  2.0
2-Nitrotoluene       0.14
4-Amino-2,6-Dinitrotoluene 0.45  5.5 7.6 3.4
HMX 1.44  191 263 79
RDX 1.96  3.9 9.9 1,939 669
2,3,7,8-TCDD TEQ 6.9E-06 6.0E-06 1.51E-05 5.4E-06
Benzo(a)anthracene 0.032 0.018 1.1 1.1 0.22(5)
Benzo(a)pyrene 0.042 0.042(5) 1.0 0.995 0.27(5) 0.39(5)
Benzo(b)fluoranthene 0.058 0.058(5) 1.1 1.1 0.4(5)
Dibenzo(a,h)anthracene 0.2 0.20 0.74(5)
Indeno(1,2,3-cd)pyrene 0.026 0.015 0.65 0.65 0.21(5)
Aroclor-1248 46 23 160 77
Aluminum 14,313 15,834 13,700 3,713 10,167 2,797
Antimony   4.7 0.037
Arsenic 7.4  8.1 56.9 6.3 25 1.2
Barium 75  66 280 170 48
Beryllium   1.6
Cadmium  17.1 1.3 0.13
Chromium 12 88 2.2
Cobalt 49
Iron 299,000 3,370 21,904
Lead 6.4(6) 59(6) 4.5(6)
Lithium 85
Manganese 3,960 418 2,391 1,792
Mercury 0.211 0.33
Nickel 106
Vanadium 101 9.8 58 1.8
Zinc 135
Nitrite/Nitrate-N 22.4 (mg/L) 6.73 (mg/L)

BLANK SPACES INDICATE THAT THE CHEMICAL WAS NOT SELECTED AS A COPC FOR THE SPECIFIED MEDIUM

1 - Dataset consists of less than 10 samples.  Therefore, the maximum concentration is used as the EPC.
2 - Surface/subsurface soil data was obtained from two investigations.  Explosives and metals data were obtained during the bioremediation program and  reported in the IMR (TT, 2002).  The EPCs  for explosives and
      metals are weighted averages representing post-remediation conditions at SWMU 13 (See Section 7.3.3 of text).  EPCs for dioxins, PAHs, and Aroclor-1248 are UCLs calculated according to U.S EPA's ProUCL guidance, 
      unless otehrwise noted.  See RAGS-Part D Table 3s in Appendix I for details concerning the UCLs.
3-   UCLs calculated according to the  U.S EPA's ProUCL guidance, unless otherwise noted. SeeRAGS-Part D Table 3s in Appendix I for details concerning the UCLs.
4 - The EPC for groundwater is the arithmetic average of samples in the most highly contaminated area of the plume (See Section 7.3.3 of text).
5 - UCL is greater than the maximum concentration.  Therefore, the maximum concentration is used as the EPC.
6 - The EPC for lead is the arithmetic average, as recommended by U.S. EPA guidance (U.S. EPA, 1999c).



TABLE 7-13 
 

RECEPTORS AND EXPOSURE ROUTES FOR QUANTITATIVE EVALUATION 
SWMU 13 MINE FILL B 

NSWC CRANE 
CRANE, INDIANA 

 
Receptors Exposure Routes 

Maintenance Workers 
(current/future land use) 

• Soil dermal contact (surface/subsurface) 
• Soil ingestion (surface/subsurface) 
• Inhalation of air/dust/emissions (surface/subsurface) 
• Surface water/sediment dermal contact 
• Sediment (Incidental ingestion) 

Occupational Worker 
(current/future land use) 

• Soil dermal contact (surface/subsurface) 
• Soil ingestion (surface/subsurface) 
• Inhalation of air/dust/emissions (surface/subsurface) 
• Direct ingestion of groundwater 
• Groundwater dermal contact 

Adolescent Trespassers 
(6 to 17 years) 
(current/future land use) 

• Soil dermal contact (surface/subsurface) 
• Soil ingestion (surface/subsurface) 
• Inhalation of air/dust/emissions (surface/subsurface) 
• Surface water/sediment dermal contact 
• Surface water/sediment Ingestion 

Construction Workers 
(future land use) 

• Soil dermal contact (surface and subsurface) 
• Soil ingestion (surface and subsurface) 
• Inhalation of air/dust/emissions (surface and subsurface) 
• Groundwater dermal contact (during excavation) 

Small Child (0 to 6 years) and 
Adult Recreational Users 
(future land use) 

• Soil dermal contact (surface/subsurface) 
• Soil ingestion (surface/subsurface) 
• Inhalation of air/dust/emissions (surface/subsurface) 
• Surface water/sediment dermal contact 
• Surface water/sediment ingestion 
• Groundwater dermal contact 
• Direct ingestion of groundwater 

On-Base Residents (Adult/Children) 
(future land use) 

• Soil dermal contact (surface/subsurface) 
• Soil ingestion (surface/subsurface) 
• Inhalation of air/dust/emissions (surface/subsurface) 
• Direct ingestion of groundwater 
• Groundwater dermal contact (showering/bathing) 
• Surface water/sediment dermal contact 
• Surface water/sediment ingestion 

 



TABLE 7-14

SUMMARY OF EXPOSURE INPUT PARAMETERS
REASONABLE MAXIMUM EXPOSURES

SWMU 13 MINE FILL B
NSWC CRANE

CRANE INDIANA
PAGE 1 OF 3

Exposure Parameter Construction 
Worker

Maintenance 
Worker

Occupational 
Worker

Adolescent 
Trespasser

Child 
Recreational 

User

Adult 
Recreational 

User

On-Site Child 
Resident

On-Site Adult 
Resident

All Exposures

Csoil/Csed (mg/kg) Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Cgw (µg/L) Average NA Average NA Average Average Average Average

Csw (µg/L) NA
Maximum or      
95% UCL(1) NA

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

ED (years) 1(2) 25(3) 25(3) 11(4) 6(5) 24(5) 6(5) 24(5)

BW (kg) 70(5) 70(5) 70(5) 43(6) 15(5) 70(5) 15(5) 70(5)

ATn (days) 365(6) 9,125(6) 9,125(6) 4,015(6) 2,190(6) 8,760(6) 2,190(6) 8,760(6)

ATc (days) 25,550(6) 25,550(6) 25,550(6) 25,550(6) 25,550(6) 25,550(6) 25,550(6) 25,550(6)

Incidental Ingestion/Dermal Contact with Soil
IR (mg/day) 330(7) 100(5) 100(5) 100(5) 200(5) 100(5) 200(5) 100(5)

EF-Soil (days/year) 150(8) 24(9) 250(5) 26(10) 52(11) 52(11) 350(5) 350(5)

FI (unitless) 1(5) 1(5) 1(5) 1(5) 0.5(2) 0.5(2) 1(5) 1(5)

SA (cm2/day) 3,300(12) 3,300(12) 3,300(12) 3,280(13) 3,300(14) 9,070(15) 2,800(12) 5,700(12)

AF (mg/cm2) 0.3(12) 0.2(12) 0.2(12) 0.2(12) 0.2(12) 0.07(12) 0.2(12) 0.07(12)

ABS (unitless)
chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

CF (kg/mg) 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06
Ingestion/Dermal Contact with Groundwater 
IRgw (L/day) NA NA 1(2) NA 1(2) 1(2) 1.5(16) 2(5)

EF (days/year) 150(8) NA 250(5) NA 52(11) 52(11) 350(5) 350(5)

ET (hours/day) and tevent 

(hours/event) 2(2) NA 0.25(2) NA 0.25(2) 0.25(2) 0.25(16) 0.25(16)

EV (events/day) 1(2) NA 1(2) NA 1(2) 1(2) 1(2) 1(2)

A (cm2/day) 3,300(12) NA 3,300(12) NA 3,300(14) 9,070(15) 6,600(12) 18,000(12)

Kp (cm/hour)
chemical-
specific(12) NA

chemical-
specific(12) NA

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

t* (hour/event), τ (hour), 
and B (unitless)

chemical-
specific(12) NA

chemical-
specific(12) NA

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

Ingestion/Dermal Contact with Surface Water 
CRsw (ml/hr) NA NA NA 0.05(17) 0.05(17) 0.01(17) 0.05(17) 0.01(17)

EF (days/year) NA 24(9) NA 52(11) 52(11) 52(11)



TABLE 7-14

SUMMARY OF EXPOSURE INPUT PARAMETERS
REASONABLE MAXIMUM EXPOSURES

SWMU 13 MINE FILL B
NSWC CRANE

CRANE INDIANA
PAGE 2 OF 3

Exposure Parameter Construction 
Worker

Maintenance 
Worker

Occupational 
Worker

Adolescent 
Trespasser

Child 
Recreational 

User

Adult 
Recreational 

User

On-Site Child 
Resident

On-Site Adult 
Resident

ET (hours/day) and tevent 

(hours/event)
NA 2(2) NA 4(2) 4(2) 4(2) 4(2) 4(2)

EV (events/day) NA 1(2) NA 1(2) 1(2) 1(2) 1(2) 1(2)

A (cm2/day) NA 3,300(12) NA 3,280(13) 3,300(14) 9,070(15) 3,300(14) 9,070(15)

Kp (cm/hour) NA
chemical-
specific(12) NA

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

t* (hour/event), τ (hour), 
and B (unitless)

NA
chemical-
specific(12) NA

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

CF (L/cm3) NA 1E-03 NA 1E-03 1E-03 1E-03 1E-03 1E-03
Incidental Ingestion/Dermal Contact with Sediment
IR (mg/day) NA 100(5) NA 100(5) 200(5) 100(5) 100(2) 50(2)

EF-Sediment (days/year) NA 24(9) NA 26(10) 52(11) 52(11) 52(11) 52(11)

FI (unitless) NA 1(5) NA 1(5) 0.5(2) 0.5(2) 1(5) 1(5)

SA (cm2/day) NA 3,300(12) NA 3,280(13) 3,300(14) 9,070(15) 2,800(12) 5,700(12)

AF (mg/cm2) NA 0.2(12) NA 0.2(12) 0.2(12) 0.07(12) 0.2(12) 0.07(12)

ABS (unitless) NA
chemical-
specific(12) NA

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

CF (kg/mg) NA 1E-06 NA 1E-06 1E-06 1E-06 1E-06 1E-06

Notes:
A Skin surface area available for contact EF          Exposure frequency
ABS       Absorption factor ET          Exposure time
AF          Soil-to-skin adherence factor EV          Event frequencyq y
ATc         Averaging time for carcinogenic effects FI            Fraction ingested from contaminated source
ATn         Averaging time for noncarcinogenic effects InhR        Inhalation rate
B            Bunge Model partitioning coefficient IR            Ingestion rate (soil or groundwater)
BW         Body weight Kp           Permeability coefficient from water through skin
CF          Conversion factor SA          Skin surface area available for contact
CR          Contact rate PEF        Particulate emission factor
Csoil/sed      Exposure concentration for soil/sediment τ             Lag time
Cgw/sw        Exposure concentration for groundwater/surface water t*            Time it takes to reach steady-state conditions
Cair             Exposure concentration for air tevent       Duration of event
ED          Exposure duration



TABLE 7-14

SUMMARY OF EXPOSURE INPUT PARAMETERS
REASONABLE MAXIMUM EXPOSURES

SWMU 13 MINE FILL B
NSWC CRANE

CRANE INDIANA
PAGE 3 OF 3

Exposure Parameter Construction 
Worker

Maintenance 
Worker

Occupational 
Worker

Adolescent 
Trespasser

Child 
Recreational 

User

Adult 
Recreational 

User

On-Site Child 
Resident

On-Site Adult 
Resident

1 - U.S. EPA, 2002. Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.
2 - Professional judgment.
3 - U.S. EPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.
4 - Adolescents ages 7 to 16 years old.
5 - U.S. EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
6 - U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.
7 - U.S. EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9365.4-24.
8 - Ground is assumed to be frozen or snow covered 22 weeks/year.
9 - Assume two days a month for reasonable maximum exposure and one day a month for central tendency exposure.
10 - Assume one day a week in warm weather months for reasonable maximum exposure and every other week for central tendency exposure.
11 - Assume two days a week in warm weather months for reasonable maximum exposure and one day a week for central tendency exposure.
12 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. PA/540/R/99/005.
13 - Assume 25 percent of total body surface area is exposed, U.S. EPA, 1997: Exposure Factors Handbook. EPA/600/8-95/002FA.
14 - Assume 50 percent of total body surface area is exposed, U.S. EPA, 2004.
15 - Assume that  head, arms, hands, lower legs, and feet are exposed, U.S. EPA, 1997a.
16 - U.S. EPA, 1997: Exposure Factors Handbook. EPA/600/8-95/002FA.
17 - U.S. EPA Region IV, 2000: Supplement Guidance to RAGS: Region 4 Bulletins.



TABLE 7-15

SUMMARY OF EXPOSURE INPUT PARAMETERS
CENTRAL TENDENCY EXPOSURES

SWMU 13 MINE FILL B
NSWC CRANE

CRANE INDIANA
PAGE 1 OF 3

Exposure Parameter Construction 
Worker

Maintenance 
Worker

Occupational 
Worker

Adolescent 
Trespasser

Child 
Recreational 

User

Adult 
Recreational 

User

On-Site Child 
Resident

On-Site Adult 
Resident

All Exposures

Csoil/Csed (mg/kg) Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Cgw (µg/L) Average NA Average NA Average Average Average Average

Csw (µg/L) NA
Maximum or      
95% UCL(1) NA

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

ED (years) 1(2) 9(3) 9(3) 11(4) 2(3) 7(3) 2(3) 7(3)

BW (kg) 70(3) 70(3) 70(3) 43(5) 15(3) 70(3) 15(3) 70(3)

ATn (days) 365(5) 3,285(5) 3,285(5) 4,015(5) 730(5) 2,555(5) 730(5) 2,555(5)

ATc (days) 25,550(5) 25,550(5) 25,550(5) 25,550(5) 25,550(5) 25,550(5) 25,550(5) 25,550(5)

Incidental Ingestion/Dermal Contact with Soil
IR (mg/day) 165(6) 50(3) 50(3) 50(3) 100(3) 50(3) 100(3) 50(3)

EF-Soil (days/year) 150(7) 12(8) 219(3) 13(9) 26(10) 26(10) 234(3) 234(3)

FI (unitless) 1(3) 1(3) 1(3) 1(3) 0.5(2) 0.5(2) 1(3) 1(3)

SA (cm2/day) 3,300(11) 3,300(11) 3,300(11) 3,100(12) 3,300(13) 9,070(14) 2,800(11) 5,700(11)

AF (mg/cm2) 0.1(11) 0.02(11) 0.02(11) 0.04(11) 0.04(11) 0.01(11) 0.04(11) 0.01(11)

ABS (unitless)
chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

CF (kg/mg) 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06
Ingestion/Dermal Contact with Groundwater 
IRgw (L/day) NA NA 1(2) NA 1(2) 1(2) 0.66(15) 1.4(3)

EF (days/year) 150(7) NA 219(3) NA 26(10) 26(10) 234(3) 234(3)

ET (hours/day) and tevent 1 5(2) NA 0 167(2) NA 0 167(2) 0 167(2) 0 167(15) 0 167(15)( y) event 

(hours/event) 1.5(2) NA 0.167(2) NA 0.167(2) 0.167(2) 0.167(15) 0.167(15)

EV (events/day) 1(2) NA 1(2) NA 1(2) 1(2) 1(2) 1(2)

A (cm2/day) 3,300(11) NA 3,300(11) NA 3,300(13) 9,070(14) 6,600(11) 18,000(11)

Kp (cm/hour) chemical-
specific(11) NA

chemical-
specific(11) NA

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

Ingestion/Dermal Contact with Groundwater (Continued)
t* (hour/event), τ (hour), 
and B (unitless)

chemical-
specific(11) NA

chemical-
specific(11) NA

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

Ingestion/Dermal Contact with Surface Water 
CRsw (ml/hr) NA NA NA 0.05(16) 0.05(16) 0.01(16) 0.05(16) 0.01(16)

EF (days/year) NA 12(8) NA 26(10) 26(10) 26(10) 26(10)



TABLE 7-15

SUMMARY OF EXPOSURE INPUT PARAMETERS
CENTRAL TENDENCY EXPOSURES

SWMU 13 MINE FILL B
NSWC CRANE

CRANE INDIANA
PAGE 2 OF 3

Exposure Parameter Construction 
Worker

Maintenance 
Worker

Occupational 
Worker

Adolescent 
Trespasser

Child 
Recreational 

User

Adult 
Recreational 

User

On-Site Child 
Resident

On-Site Adult 
Resident

ET (hours/day) and tevent 

(hours/event)
NA 1.5(2) NA 2(2) 2(2) 2(2) 2(2) 2(2)

EV (events/day) NA 1(2) NA 1(2) 1(2) 1(2) 1(2) 1(2)

A (cm2/day) NA 3,300(11) NA 3,100(12) 3,300(13) 9,070(14) 3,300(13) 9,070(14)

Kp (cm/hour) NA
chemical-
specific(11) NA

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

t* (hour/event), τ (hour), 
and B (unitless) NA

chemical-
specific(11) NA

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

CF (L/cm3) NA 1E-03 NA 1E-03 1E-03 1E-03 1E-03 1E-03
Incidental Ingestion/Dermal Contact with Sediment
IR (mg/day) NA 50(3) NA 50(3) 100(3) 50(3) 50(2) 25(2)

EF-Sediment (days/year) NA 12(8) NA 13(9) 26(10) 26(10) 26(10) 26(10)

FI (unitless) NA 1(3) NA 1(3) 0.5(2) 0.5(2) 1(3) 1(3)

SA (cm2/day) NA 3,300(11) NA 3,100(12) 3,300(13) 9,070(14) 2,800(11) 5,700(11)

AF (mg/cm2) NA 0.02(11) NA 0.04(11) 0.04(11) 0.01(11) 0.04(11) 0.01(11)

ABS (unitless) NA
chemical-
specific(11) NA

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

CF (kg/mg) NA 1E-06 NA 1E-06 1E-06 1E-06 1E-06 1E-06

Notes:
A            Skin surface area available for contact EF          Exposure frequency
ABS       Absorption factor ET          Exposure time
AF          Soil-to-skin adherence factor EV          Event frequency
ATc Averaging time for carcinogenic effects FI Fraction ingested from contaminated sourceATc         Averaging time for carcinogenic effects FI            Fraction ingested from contaminated source
ATn         Averaging time for noncarcinogenic effects InhR        Inhalation rate
B            Bunge Model partitioning coefficient IR            Ingestion rate (soil or groundwater)
BW         Body weight Kp           Permeability coefficient from water through skin
CF          Conversion factor NA Not applicable
CR          Contact rate SA          Skin surface area available for contact
Csoil/sed      Exposure concentration for soil/sediment PEF        Particulate emission factor
Cgw/sw        Exposure concentration for groundwater/surface water τ             Lag time
Cair             Exposure concentration for air t*            Time it takes to reach steady-state conditions
ED          Exposure duration tevent       Duration of event

UCL Upper confidence limit on arithmetic mean



TABLE 7-15

SUMMARY OF EXPOSURE INPUT PARAMETERS
CENTRAL TENDENCY EXPOSURES

SWMU 13 MINE FILL B
NSWC CRANE

CRANE INDIANA
PAGE 3 OF 3

Exposure Parameter Construction 
Worker

Maintenance 
Worker

Occupational 
Worker

Adolescent 
Trespasser

Child 
Recreational 

User

Adult 
Recreational 

User

On-Site Child 
Resident

On-Site Adult 
Resident

1 - U.S. EPA, 2002. Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.
2 - Professional judgment.
3 - U.S. EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
4 - Adolescents ages 7 to 16 years old.
5 - U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.
6 - Central tendency exposure is assumed to be one-half the reasonable maximum exposure value.
7 - Ground is assumed to be frozen or snow covered 22 weeks per year.
8 - Assume 2 days a month for RME and one day a month for CTE.
9 - Assume 1 day a week in warm weather months for RME and every other week for CTE.
10 - Assume 2 days a week in warm weather months for RME and one day a week for CTE.
11 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. PA/540/R/99/005.
12 - Assume 25 percent of total body surface area is exposed, U.S. EPA, 1997: Exposure Factors Handbook. EPA/600/8-95/002FA.
13 - Assume 50 percent of total body surface area is exposed, U.S. EPA, 2004.
14 - Assume that  head, arms, hands, lower legs, and feet are exposed (U.S. EPA, 1997a).
15 - U.S. EPA, 1997: Exposure Factors Handbook. EPA/600/8-95/002FA.
16 - U.S. EPA Region IV, 2000: Supplement Guidance to RAGS: Region 4 Bulletins.



TABLE 7-16

NON-CANCER TOXICITY DATA -- ORAL/DERMAL
SWMU 13 MINE FILL B

NSWC CRANE, CRANE, INDIANA

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal(2) Primary Combined RfD:Target Organ(s)
of  Potential Subchronic Efficiency Target Uncertainty/Modifying

Concern Value Units for Dermal(1) Value Units Organ(s) Factors Source(s) Date(s)
(MM/DD/YYYY)

Energetics
1,3-Dinitrobenzene Chronic 1.0E-04 mg/kg/day 1 1.0E-04 mg/kg/day Spleen 3000/1 IRIS 3/01/2005
2,4,6-Trinitrotoluene Chronic 5.0E-04 mg/kg/day 1 5.0E-04 mg/kg/day Liver 1000/1 IRIS 3/01/2005
2,6-Dinitrotoluene Chronic 1.0E-03 mg/kg/day 1 1.0E-03 mg/kg/day CNS, Blood, Kidney 3000/1 HEAST 7/1997
2-Amino-4,6-Dinitrotoluene Chronic 2.00E-04 mg/kg/day 1 2.0E-04 mg/kg/day Liver NA NCEA 10//2004
2-Nitrotoluene Chronic 1.0E-02 mg/kg/day 1 1.0E-02 mg/kg/day Spleen 10000/1 HEAST 7/1997
4-Amino-2,6-Dinitrotoluene Chronic 2.00E-04 mg/kg/day 1 2.0E-04 mg/kg/day Liver NA NCEA 10//2004
HMX Chronic 5.0E-02 mg/kg/day 1 5.0E-02 mg/kg/day Liver, Blood 1000/1 IRIS 3/01/2005
RDX Chronic 3.0E-03 mg/kg/day 1 3.0E-03 mg/kg/day Prostate 100/1 IRIS 3/01/2005
Inorganics
Aluminum Chronic 1.0E+00 mg/kg/day 1 1.0E+00 mg/kg/day CNS 100 NCEA 10/19/2004
Antimony Chronic 4.0E-04 mg/kg/day 0.15 6.0E-05 mg/kg/day Blood 1000/1 IRIS 3/01/2005
Arsenic Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day Skin, CVS 3/1 IRIS 3/01/2005
Barium Chronic 7.0E-02 mg/kg/day 0.07 4.9E-03 mg/kg/day Kidney 3/1 IRIS 3/01/2005
Beryllium Chronic 2.0E-03 mg/kg/day 0.007 1.4E-05 mg/kg/day GS 300/1 IRIS 3/01/2005
Cadmium(3) Chronic 5.0E-04 mg/kg/day 0.05 2.5E-05 mg/kg/day Kidney 10/1 IRIS 3/01/2005
Chromium III Chronic 1.5E+00 mg/kg/day 0.013 2.0E-02 mg/kg/day NOEL 100/10 IRIS 3/01/2005
Chromium VI Chronic 3.0E-03 mg/kg/day 0.025 7.5E-05 mg/kg/day Fetotoxicity/GS/Bone 300/3 IRIS 3/01/2005
Cobalt Chronic 2.0E-02 mg/kg/day 1 2.0E-02 mg/kg/day NA NA EPA 9 10//2004
Copper Chronic 4.0E-02 mg/kg/day 1 4.0E-02 mg/kg/day GS NA HEAST 7/1997
Iron Chronic 3.0E-01 mg/kg/day 1 3.0E-01 mg/kg/day NA 1 NCEA 10//2004
Lead NA NA NA NA NA NA NA NA NA NA
Lithium Chronic 2.0E-03 mg/kg/day 1 2.0E-03 mg/kg/day NA NA NCEA 10//2004
Manganese (Soil) Chronic 7.0E-02 mg/kg/day 0.04 2.8E-03 mg/kg/day CNS 1/1 IRIS 3/01/2005
Manganese (Water) Chronic 2.4E-02 mg/kg/day 0.04 9.6E-04 mg/kg/day CNS 3/1 IRIS 3/01/2005
Mercury(4) Chronic 3.0E-04 mg/kg/day 0.07 2.1E-05 mg/kg/day CNS 1000/1 IRIS 3/01/2005
Nickel Chronic 2.0E-02 mg/kg/day 0.04 8.0E-04 mg/kg/day Body Weight 300/1 IRIS 3/01/2005
Selenium Chronic 5.0E-03 mg/kg/day 1 5.0E-03 mg/kg/day NOEL 3/1 IRIS 3/01/2005
Vanadium Chronic 1.0E-03 mg/kg/day 0.026 2.6E-05 mg/kg/day Kidney 300 NCEA 10/19/2004
Zinc Chronic 3.0E-01 mg/kg/day 1 3.0E-01 mg/kg/day Blood 3/1 IRIS 3/01/2005
Nitrate Chronic 1.6E+00 mg/kg/day 1 1.6E+00 mg/kg/day Blood 1/1 IRIS 3/01/2005
Nitrite Chronic 1.0E-01 mg/kg/day 1 1.0E-01 mg/kg/day Blood 1/10 IRIS 3/01/2005

Notes: Definitions:
1 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance CNS = Central Nervous System
        for Dermal Risk Assessment) Final. EPA/540/R/99/005. CVS = Cardiovascular system
2 -  Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermal. EPA 9 = U.S. EPA Region 9 PRG Table, October, 2004, updated December 25, 2004.
3 - Water value for cadmium is listed. GS = Gastrointestinal System
4 - Values are for mercuric chloride. HEAST= Health Effects Assessment Summary Tables

IRIS = Integrated Risk Information System
NA = Not Applicable
NOEL = No Observed Effect Level



TABLE 7-17

CANCER TOXICITY DATA -- ORAL/DERMAL
SWMU 13 MINE FILL B

NSWC CRANE, CRANE, INDIANA

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF
of Potential  Efficiency for Dermal(2) Cancer Guideline  

Concern Value Units for Dermal(1) Value Units Description Source(s) Date(s)
(MM/DD/YYYY)

Semivolatile Organic Compounds
Benzo(a)anthracene 7.3E-01 (mg/kg/day)-1 1 7.3E-01 (mg/kg/day)-1 B2 EPA(1) 7/1993
Benzo(a)pyrene 7.3E+00 (mg/kg/day)-1 1 7.3E+00 (mg/kg/day)-1 B2 IRIS 3/01/2005
Benzo(b)fluoranthene 7.3E-01 (mg/kg/day)-1 1 7.3E-01 (mg/kg/day)-1 B2 EPA(1) 7/1993
Dibenzo(a,h)anthracene 7.3E+00 (mg/kg/day)-1 1 7.3E+00 (mg/kg/day)-1 B2 EPA(1) 7/1993
Indeno(1,2,3-cd)pyrene 7.3E-01 (mg/kg/day)-1 1 7.3E-01 (mg/kg/day)-1 B2 EPA(1) 7/1993
Dioxins/Furans
2,3,7,8-TCDD 1.5E+05 (mg/kg/day)-1 1 1.5E+05 (mg/kg/day)-1 B2 HEAST 7/1997
PCBs
PCBs 2.0E+00 (mg/kg/day)-1 1 2.0E+00 (mg/kg/day)-1 B2 IRIS 3/01/2005
Energetics
2,4,6-Trinitrotoluene 3.0E-02 (mg/kg/day)-1 1 3.0E-02 (mg/kg/day)-1 C IRIS 3/01/2005
RDX 1.1E-01 (mg/kg/day)-1 1 1.1E-01 (mg/kg/day)-1 C IRIS 3/01/2005
2-Nitrotoluene 2.3E-01 (mg/kg/day)-1 1 2.3E-01 (mg/kg/day)-1 NA EPA 9 10//2004
Metals
Arsenic 1.5E+00 (mg/kg/day)-1 1 1.5E+00 (mg/kg/day)-1 A IRIS 3/01/2005

Notes: EPA Group:
1 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance      A - Human carcinogen.
        for Dermal Risk Assessment) Final. EPA/540/R/99/005.      B1 - Probable human carcinogen - indicates that limited human data are available.
2 -  Adjusted cancer slope factor for dermal =      B2 - Probable human carcinogen - indicates sufficient evidence in animals and 
        Oral cancer slope factor x Oral Absorption Efficiency for Dermal.               inadequate or no evidence in humans .

     C - Possible human carcinogen.
IRIS = Integrated Risk Information System.      D - Not classifiable as a human carcinogen.
HEAST= Health Effects Assessment Summary Tables.      E - Evidence of noncarcinogenicity.

EPA(1) = U.S. EPA,  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons, July 1993, EPA/600/R-93/089.

EPA 9 = U.S. EPA Region 9 PRG Table, October, 2004, updated December 25, 2004.

NA = Not Available.



TABLE 7-18

SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURE (RME)
SWMU 13 MINE FILL B

NSWC CRANE, CRANE, INDIANA
PAGE 1 OF 10

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Construction Worker Surface and Ingestion 1E-06 - - - - Aroclor-1248 NA - -

Subsurface Soil Dermal Contact 5E-07 - - - - - - NA - -
Area near Bldg 166 Inhalation NA - - - - - - NA - -

Total 2E-06 - - - - Aroclor-1248 NA - -
Surface and Ingestion 3E-07 - - - - - - 0.096 - -
Subsurface Soil Dermal Contact 3E-08 - - - - - - 0.005 - -
Bldg 166 Inhalation NA - - - - - - NA - -
Historical Data Total 3E-07 - - - - - - 0.1 - -
Surface and Ingestion 5E-06 - - - - Aroclor-1248 NA - -
Subsurface Soil Dermal Contact 2E-06 - - - - Aroclor-1248 NA - -
Area near Bldg 171 Inhalation NA - - - - - - NA - -

Total 6E-06 - - - - Aroclor-1248 NA - -
Surface and Ingestion 3E-07 - - - - - - 0.16 - -
Subsurface Soil Dermal Contact 3E-08 - - - - - - 0.007 - -
Bldg 171 Inhalation NA - - - - - - NA - -
Historical Data Total 4E-07 - - - - - - 0.16 - -
Groundwater Ingestion NA - - - - - - NA NA

Dermal Contact 4E-08 - - - - - - 0.1 - -
Inhalation NA - - - - - - NA NA
Total 4E-08 - - - - - - 0.1 - -

Total Building 166 Soil 2E-06 0.1
Total Building 166 Soil + Groundwater 2E-06 0.2

Total Building 171 Soil 7E-06 0.16
Total Building 171 Soil + Groundwater 7E-06 0.26
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Maintenance Worker Surface Soil Ingestion 3E-06 - - - - Aroclor-1248 NA - -

Area near Bldg 166 Dermal Contact 3E-06 - - - - Aroclor-1248 NA - -
Inhalation NA - - - - - - NA - -
Total 6E-06 - - - - Aroclor-1248 NA - -

Surface and Ingestion 2E-06 - - - - Aroclor-1248 NA - -
Subsurface Soil Dermal Contact 1E-06 - - - - Aroclor-1248 NA - -
Area near Bldg 166 Inhalation NA - - - - - - NA - -

Total 3E-06 - - - - Aroclor-1248 NA - -
Surface and Ingestion 4E-07 - - - - - - 0.005 - -
Subsurface Soil Dermal Contact 8E-08 - - - - - - 0.001 - -
Bldg 166 Inhalation NA - - - - - - NA - -
Historical Data Total 5E-07 - - - - - - 0.005 - -
Surface Soil Ingestion 1E-05 - - Aroclor-1248 - - NA - -
Area near Bldg 171 Dermal Contact 1E-05 - - - - Aroclor-1248 NA - -

Inhalation NA - - - - - - NA - -
Total 2E-05 - - Aroclor-1248 - - NA - -

Surface and Ingestion 6E-06 - - - - Aroclor-1248 NA - -
Subsurface Soil Dermal Contact 5E-06 - - - - Aroclor-1248 NA - -
Area near Bldg 171 Inhalation NA - - - - - - NA - -

Total 1E-05 - - - - Aroclor-1248 NA - -
Surface and Ingestion 4E-07 - - - - - - 0.01 - -
Subsurface Soil Dermal Contact 8E-08 - - - - - - 0.001 - -
Bldg 171 Inhalation NA - - - - - - NA - -
Historical Data Total 5E-07 - - - - - - 0.01 - -
Surface Water Ingestion NA - - - - - - NA - -
Mainstream Dermal Contact 2E-09 - - - - - - 0.0004 - -

Total 2E-09 - - - - - - 0.0004 - -
Sediment Ingestion 3E-06 - - - - Arsenic 0.13 - -
Mainstream Dermal Contact 6E-07 - - - - - - 0.00 - -

Total 3E-06 - - - - Arsenic 0.14 - -
Surface Water Ingestion NA - - - - - - NA - -
Gully Dermal Contact 1E-05 - - PAHs - - 0.012 - -

Total 1E-05 - - PAHs - - 0.012 - -
Sediment Ingestion 1E-06 - - - - Arsenic 0 04 - -Sediment Ingestion 1E-06 - - - - Arsenic 0.04 - -
Gully Dermal Contact 4E-07 - - - - - - 0.002 - -

Total 2E-06 - - - - Arsenic 0.05 - -
Total Building 166 Surface Soil 6E-06 NA

Total Building 166 Surface/subsurface Soil 4E-06 0.005
Total Building 166 Surface Soil +Surface Water/Sediment 3E-05 0.2

Total Building 171 Surface Soil 2E-05 NA
Total Building 171 Surface/subsurface Soil 1E-05 0.01

Total Building 171 Surface Soil +Surface Water/Sediment 4E-05 0.2
Total Surface Water and Sediment 2E-05 0.19
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Occupational Worker Surface Soil Ingestion 3E-05 - - Aroclor-1248 - - NA - -

Area near Bldg 166 Dermal Contact 3E-05 - - Aroclor-1248 - - NA - -
Inhalation NA - - - - - - NA - -
Total 6E-05 - - Aroclor-1248 - - NA - -

Surface and Ingestion 2E-05 - - Aroclor-1248 - - NA - -
Subsurface Soil Dermal Contact 2E-05 - - Aroclor-1248 - - NA - -
Area near Bldg 166 Inhalation NA - - - - - - NA - -

Total 3E-05 - - Aroclor-1248 - - NA - -
Surface and Ingestion 4E-06 - - - - Arsenic 0.05 - -
Subsurface Soil Dermal Contact 8E-07 - - - - - - 0.006 - -
Bldg 166 Inhalation NA - - - - - - NA - -
Historical Data Total 5E-06 - - - - Arsenic 0.05 - -
Surface Soil Ingestion 1E-04 Aroclor-1248 - - - - NA - -
Area near Bldg 171 Dermal Contact 1E-04 Aroclor-1248 - - - - NA - -

Inhalation NA - - - - - - NA - -
Total 2E-04 Aroclor-1248 - - - - NA - -

Surface and Ingestion 6E-05 - - Aroclor-1248 PAHs NA - -
Subsurface Soil Dermal Contact 5E-05 - - Aroclor-1248 PAHs NA - -
Area near Bldg 171 Inhalation NA - - - - - - NA - -

Total 1E-04 Aroclor-1248 - - PAHs NA - -
Surface and Ingestion 4E-06 - - - - Arsenic 0.08 - -
Subsurface Soil Dermal Contact 9E-07 - - - - - - 0.007 - -
Bldg 171 Inhalation NA - - - - - - NA - -
Historical Data Total 5E-06 - - - - Arsenic 0.09 - -
Groundwater Ingestion 3E-04 RDX - - Arsenic 5.3 RDX

Dermal Contact 6E-07 - - - - - - 0.03 - -
Inhalation NA - - - - - - NA - -
Total 3E-04 RDX - - Arsenic 5.4 RDX

Total Building 166 Surface Soil 6E-05 NA
Total Building 166 Surface/subsurface Soil 4E-05 0.054

Total Building 166 Surface Soil + Groundwater 3E-04 5.4
Total Building 171 Surface Soil 2E-04 NA

Total Building 171 Surface/subsurface Soil 1E-04 0.09
Total Building 171 Surface Soil + Groundwater 5E-04 5 5Total Building 171 Surface Soil + Groundwater 5E-04 5.5
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Trespasser Surface Soil Ingestion 2E-06 - - - - Aroclor-1248 NA - -

Area near Bldg 166 Dermal Contact 2E-06 - - - - Aroclor-1248 NA - -
Inhalation NA - - - - - - NA - -
Total 5E-06 - - - - Aroclor-1248 NA - -

Surface and Ingestion 1E-06 - - - - Aroclor-1248 NA - -
Subsurface Soil Dermal Contact 1E-06 - - - - Aroclor-1248 NA - -
Area near Bldg 166 Inhalation NA - - - - - - NA - -

Total 2E-06 - - - - Aroclor-1248 NA - -
Surface and Ingestion 3E-07 - - - - - - 0.008 - -
Subsurface Soil Dermal Contact 6E-08 - - - - - - 0.001 - -
Bldg 166 Inhalation NA - - - - - - NA - -
Historical Data Total 4E-07 - - - - - - 0.009 - -
Surface Soil Ingestion 9E-06 - - - - Aroclor-1248 NA - -
Area near Bldg 171 Dermal Contact 8E-06 - - - - Aroclor-1248 NA - -

Inhalation NA - - - - - - NA - -
Total 2E-05 - - Aroclor-1248 - - NA - -

Surface and Ingestion 4E-06 - - - - Aroclor-1248 NA - -
Subsurface Soil Dermal Contact 4E-06 - - - - Aroclor-1248 NA - -
Area near Bldg 171 Inhalation NA - - - - - - NA - -

Total 8E-06 - - - - Aroclor-1248 NA - -
Surface and Ingestion 3E-07 - - - - - - 0.01 - -
Subsurface Soil Dermal Contact 6E-08 - - - - - - 0.001 - -
Bldg 171 Inhalation NA - - - - - - NA - -
Historical Data Total 4E-07 - - - - - - 0.01 - -
Surface Water Ingestion 6E-08 - - - - - - 0.002 - -
Mainstream Dermal Contact 2E-09 - - - - - - 0.001 - -

Total 6E-08 - - - - - - 0.004 - -
Sediment Ingestion 2E-06 - - - - Arsenic 0.23 - -
Mainstream Dermal Contact 4E-07 - - - - - - 0.01 - -

Total 3E-06 - - - - Arsenic 0.24 - -
Surface Water Ingestion 1E-05 - - RDX - - 0.26 - -
Gully Dermal Contact 1E-05 - - PAHs - - 0.04 - -

Total 3E-05 - - RDX, PAHs - - 0.3 - -
Sediment Ingestion 1E-06 - - - - - - 0 08 - -Sediment Ingestion 1E-06 - - - - - - 0.08 - -
Gully Dermal Contact 3E-07 - - - - - - 0.003 - -

Total 1E-06 - - - - Arsenic 0.08 - -
Total Building 166 Surface Soil 5E-06 NA

Total Building 166 Surface/subsurface Soil 3E-06 0.009
Total Building 166 Surface Soil +Surface Water/Sediment 3E-05 0.63

Total Building 171 Surface Soil 2E-05 NA
Total Building 171 Surface/subsurface Soil 9E-06 0.01

Total Building 171 Surface Soil +Surface Water/Sediment 5E-05 0.64
Total Surface Water and Sediment 3E-05 0.62
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Child Recreational User Surface Soil Ingestion 8E-06 - - - - Aroclor-1248 NA - -

Area near Bldg 166 Dermal Contact 7E-06 - - - - Aroclor-1248 NA - -
Inhalation NA - - - - - - NA - -
Total 1E-05 - - Aroclor-1248 - - NA - -

Surface and Ingestion 4E-06 - - - - Aroclor-1248 NA - -
Subsurface Soil Dermal Contact 4E-06 - - - - Aroclor-1248 NA - -
Area near Bldg 166 Inhalation NA - - - - - - NA - -

Total 7E-06 - - - - Aroclor-1248 NA - -
Surface and Ingestion 9E-07 - - - - - - 0.05 - -
Subsurface Soil Dermal Contact 2E-07 - - - - - - 0.006 - -
Bldg 166 Inhalation NA - - - - - - NA - -
Historical Data Total 1E-06 - - - - Arsenic 0.05 - -
Surface Soil Ingestion 3E-05 - - Aroclor-1248 NA - -
Area near Bldg 171 Dermal Contact 2E-05 - - Aroclor-1248 - - NA - -

Inhalation NA - - - - - - NA - -
Total 5E-05 - - Aroclor-1248 PAHs NA - -

Surface and Ingestion 1E-05 - - Aroclor-1248 NA - -
Subsurface Soil Dermal Contact 1E-05 - - Aroclor-1248 - - NA - -
Area near Bldg 171 Inhalation NA - - - - - - NA - -

Total 3E-05 - - Aroclor-1248 - - NA - -
Surface and Ingestion 1E-06 - - - - - - 0.08 - -
Subsurface Soil Dermal Contact 2E-07 - - - - - - 0.007 - -
Bldg 171 Inhalation NA - - - - - - NA - -
Historical Data Total 1E-06 - - - - Arsenic 0.08 - -
Surface Water Ingestion 2E-07 - - - - - - 0.01 - -
Mainstream Dermal Contact 7E-09 - - - - - - 0.007 - -

Total 2E-07 - - - - - - 0.02 - -
Sediment Ingestion 7E-06 - - - - Arsenic 1.3 - -
Mainstream Dermal Contact 1E-06 - - - - Arsenic 0.04 - -

Total 8E-06 - - - - Arsenic 1.4 - -
Surface Water Ingestion 4E-05 - - RDX Arsenic 1.5 RDX
Gully Dermal Contact 4E-05 - - PAHs RDX 0.21 - -

Total 8E-05 - - RDX, PAHs Arsenic 1.7 RDX
Sediment Ingestion 3E-06 - - - - Arsenic 0 45 - -Sediment Ingestion 3E-06 - - - - Arsenic 0.45 - -
Gully Dermal Contact 9E-07 - - - - - - 0.016 - -

Total 4E-06 - - - - Arsenic 0.47 - -
Groundwater Ingestion 6E-05 - - RDX Arsenic 5.2 RDX

Dermal Contact 3E-07 - - - - - - 0.05 - -
Inhalation NA - - - - - - NA - -
Total 6E-05 - - RDX Arsenic 5.2 RDX

Total Building 166 Surface Soil 1E-05 NA
Total Building 166 Surface/subsurface Soil 9E-06 0.053

Total Building 166 Surface Soil + GW+SW+SED 2E-04 8.9
Total Building 171 Surface Soil 5E-05 NA

Total Building 171 Surface/subsurface Soil 3E-05 0.08
Total Building 171 Surface Soil + GW+SW+SED 2E-04 8.9

Total Surface Water and Sediment 9E-05 3.6
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> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Adult Recreational User Surface Soil Ingestion 3E-06 - - - - Aroclor-1248 NA - -

Area near Bldg 166 Dermal Contact 6E-06 - - - - Aroclor-1248 NA - -
Inhalation NA - - - - - - NA - -
Total 9E-06 - - - - Aroclor-1248 NA - -

Surface and Ingestion 2E-06 - - - - Aroclor-1248 NA - -
Subsurface Soil Dermal Contact 3E-06 - - - - Aroclor-1248 NA - -
Area near Bldg 166 Inhalation NA - - - - - - NA - -

Total 5E-06 - - - - Aroclor-1248 NA - -
Surface and Ingestion 4E-07 - - - - - - 0.005 - -
Subsurface Soil Dermal Contact 2E-07 - - - - - - 0.001 - -
Bldg 166 Inhalation NA - - - - - - NA - -
Historical Data Total 5E-07 - - - - - - 0.006 - -
Surface Soil Ingestion 1E-05 - - Aroclor-1248 - - NA - -
Area near Bldg 171 Dermal Contact 2E-05 - - Aroclor-1248 - - NA - -

Inhalation NA - - - - - - NA - -
Total 3E-05 - - Aroclor-1248 - - NA - -

Surface and Ingestion 6E-06 - - - - Aroclor-1248 NA - -
Subsurface Soil Dermal Contact 1E-05 - - - - Aroclor-1248 NA - -
Area near Bldg 171 Inhalation NA - - - - - - NA - -

Total 2E-05 - - Aroclor-1248 - - NA - -
Surface and Ingestion 4E-07 - - - - - - 0.01 - -
Subsurface Soil Dermal Contact 2E-07 - - - - - - 0.001 - -
Bldg 171 Inhalation NA - - - - - - NA - -
Historical Data Total 6E-07 - - - - - - 0.01 - -
Surface Water Ingestion 3E-08 - - - - - - 0.0006 - -
Mainstream Dermal Contact 2E-08 - - - - - - 0.004 - -

Total 5E-08 - - - - - - 0.005 - -
Sediment Ingestion 3E-06 - - - - Arsenic 0.14 - -
Mainstream Dermal Contact 1E-06 - - - - - - 0.01 - -

Total 4E-06 - - - - Arsenic 0.15 - -
Surface Water Ingestion 6E-06 - - - - RDX 0.06 - -
Gully Dermal Contact 1E-04 - - PAHs RDX 0.12 - -

Total 1E-04 - - PAHs RDX 0.2 - -
Sediment Ingestion 1E-06 - - - - Arsenic 0 05 - -Sediment Ingestion 1E-06 - - - - Arsenic 0.05 - -
Gully Dermal Contact 7E-07 - - - - - - 0.003 - -

Total 2E-06 - - - - Arsenic 0.05 - -
Groundwater Ingestion 5E-05 - - RDX Arsenic 1.1 - -

Dermal Contact 6E-07 - - - - - - 0.029 - -
Inhalation NA - - - - - - NA - -
Total 5E-05 - - RDX Arsenic 1.1 - -

Total Building 166 Surface Soil 9E-06 NA
Total Building 166 Surface/subsurface Soil 5E-06 0.006

Total Building 166 Surface Soil + GW+SW+SED 2E-04 1.5
Total Building 171 Surface Soil 3E-05 NA

Total Building 171 Surface/subsurface Soil 2E-05 0.01
Total Building 171 Surface Soil + GW+SW+SED 2E-04 1.5

Total Surface Water and Sediment 1E-04 0.4
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> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Total Recreational Risks Surface Soil Ingestion 1E-05 - - Aroclor-1248 - - NA - -

Area near Bldg 166 Dermal Contact 1E-05 - - Aroclor-1248 - - NA - -
Inhalation NA - - - - - - NA - -
Total 2E-05 - - Aroclor-1248 - - NA - -

Surface and Ingestion 6E-06 - - - - Aroclor-1248 NA - -
Subsurface Soil Dermal Contact 6E-06 - - - - Aroclor-1248 NA - -
Area near Bldg 166 Inhalation NA - - - - - - NA - -

Total 1E-05 - - Aroclor-1248 - - NA - -
Surface and Ingestion 1E-06 - - - - Arsenic NA - -
Subsurface Soil Dermal Contact 3E-07 - - - - - - NA - -
Bldg 166 Inhalation NA - - - - - - NA - -
Historical Data Total 2E-06 - - - - Arsenic NA - -
Surface Soil Ingestion 4E-05 - - Aroclor-1248 - - NA - -
Area near Bldg 171 Dermal Contact 5E-05 - - Aroclor-1248 - - NA - -

Inhalation NA - - - - - - NA - -
Total 8E-05 - - Aroclor-1248 PAHs NA - -

Surface and Ingestion 2E-05 - - Aroclor-1248 - - NA - -
Subsurface Soil Dermal Contact 2E-05 - - Aroclor-1248 - - NA - -
Area near Bldg 171 Inhalation NA - - - - - - NA - -

Total 4E-05 - - Aroclor-1248 PAHs NA - -
Surface and Ingestion 1E-06 - - - - Arsenic NA - -
Subsurface Soil Dermal Contact 4E-07 - - - - - - NA - -
Bldg 171 Inhalation NA - - - - - - NA - -
Historical Data Total 2E-06 - - - - Arsenic NA - -
Surface Water Ingestion 2E-07 - - - - - - NA - -
Mainstream Dermal Contact 2E-08 - - - - - - NA - -

Total 2E-07 - - - - - - NA - -
Sediment Ingestion 1E-05 - - - - Arsenic NA - -
Mainstream Dermal Contact 3E-06 - - - - Arsenic NA - -

Total 1E-05 - - Arsenic - - NA - -
Surface Water Ingestion 4E-05 - - RDX Arsenic NA - -
Gully Dermal Contact 1E-04 PAHs - - RDX NA - -

Total 2E-04 PAHs RDX Arsenic NA - -
Sediment Ingestion 5E-06 - - - - Arsenic NA - -Sediment Ingestion 5E-06 - - - - Arsenic NA - -
Gully Dermal Contact 2E-06 - - - - Arsenic NA - -

Total 6E-06 - - - - Arsenic NA - -
Groundwater Ingestion 1E-04 RDX - - Arsenic NA - -

Dermal Contact 9E-07 - - - - - - NA - -
Inhalation NA - - - - - - NA - -
Total 1E-04 RDX - - Arsenic NA - -

Total Building 166 Surface Soil 2E-05 NA
Total Building 166 Surface/subsurface Soil 1E-05 NA

Total Building 166 Surface Soil + GW+SW+SED 4E-04 NA
Total Building 171 Surface Soil 8E-05 NA

Total Building 171 Surface/subsurface Soil 4E-05 NA
Total Building 171 Surface Soil + GW+SW+SED 4E-04 NA

Total Surface Water and Sediment 2E-04 NA
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Future Child Resident Surface Soil Ingestion 1E-04 Aroclor-1248 - - Dioxins/Furans NA - -

Area near Bldg 166 Dermal Contact 4E-05 - - Aroclor-1248 - - NA - -
Inhalation NA - - - - - - NA - -
Total 1E-04 Aroclor-1248 - - Dioxins/Furans NA - -

Surface and Ingestion 5E-05 - - Aroclor-1248 - - NA - -
Subsurface Soil Dermal Contact 2E-05 - - Aroclor-1248 - - NA - -
Area near Bldg 166 Inhalation NA - - - - - - NA - -

Total 7E-05 - - Aroclor-1248 Dioxins/Furans NA - -
Surface and Ingestion 1E-05 - - Arsenic - - 0.63 - -
Subsurface Soil Dermal Contact 1E-06 - - - - Arsenic 0.03 - -
Bldg 166 Inhalation NA - - - - - - NA - -
Historical Data Total 1E-05 - - Arsenic - - 0.67 - -
Surface Soil Ingestion 4E-04 Aroclor-1248 PAHs Dioxins/Furans NA - -
Area near Bldg 171 Dermal Contact 1E-04 Aroclor-1248 - - PAHs NA - -

Inhalation NA - - - - - - NA - -
Total 5E-04 Aroclor-1248 PAHs Dioxins/Furans NA - -

Surface and Ingestion 2E-04 Aroclor-1248 - - PAHs NA - -
Subsurface Soil Dermal Contact 7E-05 - - Aroclor-1248 PAHs NA - -
Area near Bldg 171 Inhalation NA - - - - - - NA - -

Total 3E-04 Aroclor-1248 PAHs - - NA - -
Surface and Ingestion 1E-05 - - Arsenic - - 1 - -
Subsurface Soil Dermal Contact 1E-06 - - - - Arsenic 0.04 - -
Bldg 171 Inhalation NA - - - - - - NA - -
Historical Data Total 1E-05 - - Arsenic - - 1 - -
Surface Water Ingestion 2E-07 - - - - - - 0.014 - -
Mainstream Dermal Contact 7E-09 - - - - - - 0.007 - -

Total 2E-07 - - - - - - 0.02 - -
Sediment Ingestion 7E-06 - - - - Arsenic 1.3 - -
Mainstream Dermal Contact 1E-06 - - - - - - 0.03 - -

Total 8E-06 - - - - Arsenic 1.4 - -
Surface Water Ingestion 4E-05 - - - - RDX 1.5 RDX
Gully Dermal Contact 4E-05 - - PAHs RDX 0.21 - -

Total 8E-05 - - PAHs RDX 1.7 RDX
Sediment Ingestion 3E-06 - - - - Arsenic 0 45 - -Sediment Ingestion 3E-06 - - - - Arsenic 0.45 - -
Gully Dermal Contact 7E-07 - - - - - - 0.01 - -

Total 4E-06 - - - - Arsenic 0.47 - -
Groundwater

Ingestion 6E-04 RDX Arsenic 2,4,6-TNT 52
TNT, 4-amino-2,6-dinitrotoluene, 
RDX, Iron, Lithium, Manganese, 

Nitrate/Nitrite
Dermal Contact 2E-06 - - - - RDX 0.3 - -
Inhalation NA NA NA NA NA NA

Total 6E-04 RDX Arsenic 2,4,6-TNT 53
TNT, 4-amino-2,6-dinitrotoluene, 
RDX, Iron, Lithium, Manganese, 

Nitrate/Nitrite
Total Building 166 Surface Soil 1E-04 NA

Total Building 166 Surface/subsurface Soil 9E-05 0.67
Total Building 166 Surface Soil + GW+SW+SED 9E-04 57

Total Building 171 Surface Soil 5E-04 NA
Total Building 171 Surface/subsurface Soil 3E-04 1.1

Total Building 171 Surface Soil + GW+SW+SED 1E-03 57
Total Surface Water and Sediment 9E-05 3.6
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> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5

Future Adult Resident Surface Soil Ingestion 4E-05 - - Aroclor-1248 - - NA - -
Area near Bldg 166 Dermal Contact 2E-05 - - Aroclor-1248 - - NA - -

Inhalation NA - - - - - - NA - -
Total 7E-05 - - Aroclor-1248 - - NA - -

Surface and Ingestion 2E-05 - - Aroclor-1248 - - NA - -
Subsurface Soil Dermal Contact 1E-05 - - Aroclor-1248 - - NA - -
Area near Bldg 166 Inhalation NA - - - - - - NA - -

Total 3E-05 - - Aroclor-1248 - - NA - -
Surface and Ingestion 5E-06 - - - - Arsenic 0.07 - -
Subsurface Soil Dermal Contact 6E-07 - - - - - - 0.005 - -
Bldg 166 Inhalation NA - - - - - - NA - -
Historical Data Total 6E-06 - - - - Arsenic 0.07 - -
Surface Soil Ingestion 2E-04 Aroclor-1248 - - Dioxins/Furans, PAHs NA - -
Area near Bldg 171 Dermal Contact 9E-05 - - Aroclor-1248 PAHs NA - -

Inhalation NA - - - - - - NA - -
Total 2E-04 Aroclor-1248 - - Dioxins/Furans, PAHs NA - -

Surface and Ingestion 8E-05 - - Aroclor-1248 PAHs NA - -
Subsurface Soil Dermal Contact 4E-05 - - Aroclor-1248 PAHs NA - -
Area near Bldg 171 Inhalation NA - - - - - - NA - -

Total 1E-04 Aroclor-1248 - - PAHs NA - -
Surface and Ingestion 6E-06 - - - - Arsenic 0.11 - -
Subsurface Soil Dermal Contact 7E-07 - - - - - - 0.006 - -
Bldg 171 Inhalation NA - - - - - - NA - -
Historical Data Total 7E-06 - - - - Arsenic 0.12 - -
Surface Water Ingestion 3E-08 - - - - - - 0.0006 - -
Mainstream Dermal Contact 2E-08 - - - - - - 0.004 - -

Total 5E-08 - - - - - - 0.005 - -
Sediment Ingestion 3E-06 - - - - Arsenic 0.14 - -
Mainstream Dermal Contact 7E-07 - - - - - - 0.01 - -

Total 4E-06 - - - - Arsenic 0.15 - -
Surface Water Ingestion 6E-06 - - - - RDX 0.06 - -
Gully Dermal Contact 1E-04 - - PAHs RDX 0 12 - -Gully Dermal Contact 1E-04 - - PAHs RDX 0.12 - -

Total 1E-04 - - PAHs RDX 0.2 - -
Sediment Ingestion 1E-06 - - - - Arsenic 0.05 - -
Gully Dermal Contact 4E-07 - - - - - - 0.002 - -

Total 2E-06 - - - - Arsenic 0.05 - -
Groundwater Ingestion 7E-04 RDX Arsenic 2,4,6-TNT 15 RDX, Iron, Lithium, Manganese, 

Nitrate/Nitrite
Dermal Contact 4E-06 - - - - RDX 0.2 - -
Inhalation NA - - - - - - NA NA

Total 7E-04 RDX Arsenic 2,4,6-TNT 15 RDX, Iron, Lithium, Manganese, 
Nitrate/Nitrite

Total Building 166 Surface Soil 7E-05 NA
Total Building 166 Surface/subsurface Soil 4E-05 0.073

Total Building 166 Surface Soil + GW+SW+SED 9E-04 16
Total Building 171 Surface Soil 2E-04 NA

Total Building 171 Surface/subsurface Soil 1E-04 0.12
Total Building 171 Surface Soil + GW+SW+SED 1E-03 16

Total Surface Water and Sediment 1E-04 0.4



TABLE 7-18

SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURE (RME)
SWMU 13 MINE FILL B

NSWC CRANE, CRANE, INDIANA
PAGE 10 OF 10

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5

Total Residential Risks Surface Soil Ingestion 1E-04 Aroclor-1248 - - Dioxins/Furans NA - -
Area near Bldg 166 Dermal Contact 6E-05 - - Aroclor-1248 - - NA - -

Inhalation NA - - - - - - NA - -
Total 2E-04 Aroclor-1248 - - Dioxins/Furans NA - -

Surface and Ingestion 7E-05 - - Aroclor-1248 Dioxins/Furans NA - -
Subsurface Soil Dermal Contact 3E-05 - - Aroclor-1248 - - NA - -
Area near Bldg 166 Inhalation NA - - - - - - NA - -

Total 1E-04 Aroclor-1248 - - Dioxins/Furans NA - -
Surface and Ingestion 2E-05 - - Arsenic - - NA - -
Subsurface Soil Dermal Contact 2E-06 - - - - Arsenic NA - -
Bldg 166 Inhalation NA - - - - - - NA - -
Historical Data Total 2E-05 - - Arsenic - - NA - -
Surface Soil Ingestion 5E-04 Aroclor-1248 PAHs Dioxins/Furans NA - -
Area near Bldg 171 Dermal Contact 2E-04 Aroclor-1248 - - PAHs NA - -

Inhalation NA - - - - - - NA - -
Total 8E-04 Aroclor-1248 PAHs Dioxins/Furans NA - -

Surface and Ingestion 3E-04 Aroclor-1248 PAHs Dioxins/Furans NA - -
Subsurface Soil Dermal Contact 1E-04 Aroclor-1248 - - PAHs NA - -
Area near Bldg 171 Inhalation NA - - - - - - NA - -

Total 4E-04 Aroclor-1248 PAHs Dioxins/Furans NA - -
Surface and Ingestion 2E-05 - - Arsenic - - NA - -
Subsurface Soil Dermal Contact 2E-06 - - - - Arsenic NA - -
Bldg 171 Inhalation NA - - - - - - NA - -
Historical Data Total 2E-05 - - Arsenic - - NA - -
Surface Water Ingestion 2E-07 - - - - - - NA - -
Mainstream Dermal Contact 2E-08 - - - - - - NA - -

Total 2E-07 - - - - - - NA - -
Sediment Ingestion 1E-05 - - - - Arsenic NA - -
Mainstream Dermal Contact 2E-06 - - - - Arsenic NA - -

Total 1E-05 - - Arsenic - - NA - -
Surface Water Ingestion 4E-05 - - RDX Arsenic NA - -
Gully Dermal Contact 1E-04 PAHs - - RDX NA - -Gully Dermal Contact 1E-04 PAHs - - RDX NA - -

Total 2E-04 PAHs RDX Arsenic NA - -
Sediment Ingestion 5E-06 - - - - Arsenic NA - -
Gully Dermal Contact 1E-06 - - - - - - NA - -

Total 6E-06 - - - - Arsenic NA - -
Groundwater Ingestion 1E-03 RDX Arsenic 2,4,6-TNT NA - -

Dermal Contact 6E-06 - - - - RDX NA - -
Inhalation NA - - - - - - NA - -
Total 1E-03 RDX Arsenic 2,4,6-TNT NA - -

Total Building 166 Surface Soil 2E-04 NA
Total Building 166 Surface/subsurface Soil 1E-04 NA

Total Building 166 Surface Soil + GW+SW+SED 2E-03 NA
Total Building 171 Surface Soil 8E-04 NA

Total Building 171 Surface/subsurface Soil 4E-04 NA
Total Building 171 Surface Soil + GW+SW+SED 2E-03 NA

Total Surface Water and Sediment 2E-04 NA



TABLE 7-19

SUMMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENEDENCY EXPOSURE (CTE)
SWMU 13 MINE FILL B

NSWC CRANE, CRANE, INDIANA
PAGE 1 OF 10

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Construction Worker Surface and Ingestion 7E-07 - - - - - - NA - -

Subsurface Soil Dermal Contact 2E-07 - - - - - - NA - -
Area near Bldg 166 Inhalation NA - - - - - - NA - -

Total 8E-07 - - - - - - NA - -
Surface and Ingestion 2E-07 - - - - - - 0.048 - -
Subsurface Soil Dermal Contact 9E-09 - - - - - - 0.002 - -
Bldg 166 Inhalation NA - - - - - - NA - -
Historical Data Total 2E-07 - - - - - - 0.050 - -
Surface and Ingestion 2E-06 - - - - Aroclor-1248 NA - -
Subsurface Soil Dermal Contact 6E-07 - - - - - - NA - -
Area near Bldg 171 Inhalation NA - - - - - - NA - -

Total 3E-06 - - - - Aroclor-1248 NA - -
Surface and Ingestion 2E-07 - - - - - - 0.08 - -
Subsurface Soil Dermal Contact 1E-08 - - - - - - 0.002 - -
Bldg 171 Inhalation NA - - - - - - NA - -
Historical Data Total 2E-07 - - - - - - 0.08 - -
Groundwater Ingestion NA - - - - - - NA NA

Dermal Contact 3E-08 - - - - - - 0.08 - -
Inhalation NA - - - - - - NA NA
Total 3E-08 - - - - - - 0.08

Total Building 166 Soil 1E-06 0.05
Total Building 166 Soil + Groundwater 1E-06 0.13

Total Building 171 Soil 3E-06 0.08
Total Building 171 Soil + Groundwater 3E-06 0.16



TABLE 7-19

SUMMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENEDENCY EXPOSURE (CTE)
SWMU 13 MINE FILL B

NSWC CRANE, CRANE, INDIANA
PAGE 2 OF 10

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Maintenance Worker Surface Soil Ingestion 3E-07 - - - - - - NA - -

Area near Bldg 166 Dermal Contact 5E-08 - - - - - - NA - -
Inhalation NA - - - - - - NA - -
Total 3E-07 - - - - - - NA - -

Surface and Ingestion 1E-07 - - - - - - NA - -
Subsurface Soil Dermal Contact 3E-08 - - - - - - NA - -
Area near Bldg 166 Inhalation NA - - - - - - NA - -

Total 2E-07 - - - - - - NA - -
Surface and Ingestion 3E-08 - - - - - - 0.001 - -
Subsurface Soil Dermal Contact 1E-09 - - - - - - 0.00003 - -
Bldg 166 Inhalation NA - - - - - - NA - -
Historical Data Total 4E-08 - - - - - - 0.001 - -
Surface Soil Ingestion 1E-06 - - - - - - NA - -
Area near Bldg 171 Dermal Contact 2E-07 - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total 1E-06 - - - - Aroclor-1248 NA - -

Surface and Ingestion 5E-07 - - - - - - NA - -
Subsurface Soil Dermal Contact 9E-08 - - - - - - NA - -
Area near Bldg 171 Inhalation NA - - - - - - NA - -

Total 6E-07 - - - - - - NA - -
Surface and Ingestion 4E-08 - - - - - - 0.002 - -
Subsurface Soil Dermal Contact 1E-09 - - - - - - 0.00004 - -
Bldg 171 Inhalation NA - - - - - - NA - -
Historical Data Total 4E-08 - - - - - - 0.002 - -
Surface Water Ingestion NA - - - - - - NA - -
Mainstream Dermal Contact 3E-10 - - - - - - 0.0001 - -

Total 3E-10 - - - - - - 0.0001 - -
Sediment Ingestion 3E-07 - - - - - - 0.03 - -
Mainstream Dermal Contact 1E-08 - - - - - - 0.00 - -

Total 3E-07 - - - - - - 0.03 - -
Surface Water Ingestion NA - - - - - - NA - -
Gully Dermal Contact 2E-06 - - - - PAHs 0.007 - -

Total 2E-06 - - - - PAHs 0.007 - -
Sediment Ingestion 1E-07 - - - - - - 0 01 - -Sediment Ingestion 1E-07 - - - - - - 0.01 - -
Gully Dermal Contact 6E-09 - - - - - - 0.000 - -

Total 1E-07 - - - - - - 0.01 - -
Total Building 166 Surface Soil 3E-07 NA

Total Building 166 Surface/subsurface Soil 2E-07 0.001
Total Building 166 Surface Soil+SW+SED 2E-06 0.05

Total Building 171 Surface Soil 1E-06 NA
Total Building 171 Surface/subsurface Soil 6E-07 0.002

Total Building 171 Surface Soil+SW+SED 3E-06 0.05
Total Surface Water and Sediment 2E-06 0.05



TABLE 7-19

SUMMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENEDENCY EXPOSURE (CTE)
SWMU 13 MINE FILL B

NSWC CRANE, CRANE, INDIANA
PAGE 3 OF 10

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Occupational Worker Surface Soil Ingestion 5E-06 - - - - Aroclor-1248 NA - -

Area near Bldg 166 Dermal Contact 9E-07 - - - - - - NA - -
Inhalation NA - - - - - - NA - -
Total 6E-06 - - - - Aroclor-1248 NA - -

Surface and Ingestion 3E-06 - - - - Aroclor-1248 NA - -
Subsurface Soil Dermal Contact 5E-07 - - - - - - NA - -
Area near Bldg 166 Inhalation NA - - - - - - NA - -

Total 3E-06 - - - - Aroclor-1248 NA - -
Surface and Ingestion 6E-07 - - - - - - 0.02 - -
Subsurface Soil Dermal Contact 2E-08 - - - - - - 0.001 - -
Bldg 166 Inhalation NA - - - - - - NA - -
Historical Data Total 7E-07 - - - - - - 0.02 - -
Surface Soil Ingestion 2E-05 - - Aroclor-1248 - - NA - -
Area near Bldg 171 Dermal Contact 3E-06 - - - - Aroclor-1248 NA - -

Inhalation NA - - - - - - NA - -
Total 2E-05 - - Aroclor-1248 - - NA - -

Surface and Ingestion 9E-06 - - - - Aroclor-1248 NA - -
Subsurface Soil Dermal Contact 2E-06 - - - - Aroclor-1248 NA - -
Area near Bldg 171 Inhalation NA - - - - - - NA - -

Total 1E-05 - - Aroclor-1248 - - NA - -
Surface and Ingestion 7E-07 - - - - - - 0.03 - -
Subsurface Soil Dermal Contact 3E-08 - - - - - - 0.001 - -
Bldg 171 Inhalation NA - - - - - - NA - -
Historical Data Total 7E-07 - - - - - - 0.04 - -
Groundwater Ingestion 8E-05 - - RDX - - 4.7 RDX

Dermal Contact 1E-07 - - - - - - 0.02 - -
Inhalation NA - - - - - - NA - -
Total 8E-05 - - RDX - - 4.7 RDX

Total Building 166 Surface Soil 6E-06 NA
Total Building 166 Surface/subsurface Soil 4E-06 0.02

Total Building 166 Surface Soil + Groundwater 9E-05 4.7
Total Building 171 Surface Soil 2E-05 NA

Total Building 171 Surface/subsurface Soil 1E-05 0.04
Total Building 171 Surface Soil + Groundwater 1E-04 4 7Total Building 171 Surface Soil + Groundwater 1E-04 4.7



TABLE 7-19

SUMMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENEDENCY EXPOSURE (CTE)
SWMU 13 MINE FILL B

NSWC CRANE, CRANE, INDIANA
PAGE 4 OF 10

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Trespasser Surface Soil Ingestion 6E-07 - - - - - - NA - -

Area near Bldg 166 Dermal Contact 2E-07 - - - - - - NA - -
Inhalation NA - - - - - - NA - -
Total 8E-07 - - - - - - NA - -

Surface and Ingestion 3E-07 - - - - - - NA - -
Subsurface Soil Dermal Contact 1E-07 - - - - - - NA - -
Area near Bldg 166 Inhalation NA - - - - - - NA - -

Total 4E-07 - - - - - - NA - -
Surface and Ingestion 7E-08 - - - - - - 0.002 - -
Subsurface Soil Dermal Contact 5E-09 - - - - - - 0.0001 - -
Bldg 166 Inhalation NA - - - - - - NA - -
Historical Data Total 8E-08 - - - - - - 0.002 - -
Surface Soil Ingestion 2E-06 - - - - Aroclor-1248 NA - -
Area near Bldg 171 Dermal Contact 7E-07 - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total 3E-06 - - - - Aroclor-1248 NA - -

Surface and Ingestion 1E-06 - - - - Aroclor-1248 NA - -
Subsurface Soil Dermal Contact 4E-07 - - - - - - NA - -
Area near Bldg 171 Inhalation NA - - - - - - NA - -

Total 1E-06 - - - - Aroclor-1248 NA - -
Surface and Ingestion 8E-08 - - - - - - 0.003 - -
Subsurface Soil Dermal Contact 6E-09 - - - - - - 0.0001 - -
Bldg 171 Inhalation NA - - - - - - NA - -
Historical Data Total 9E-08 - - - - - - 0.003 - -
Surface Water Ingestion 1E-08 - - - - - - 0.0006 - -
Mainstream Dermal Contact 8E-10 - - - - - - 0.0003 - -

Total 1E-08 - - - - - - 0.0009 - -
Sediment Ingestion 3E-07 - - - - - - 0.03 - -
Mainstream Dermal Contact 4E-08 - - - - - - 0.0007 - -

Total 3E-07 - - - - - - 0.03 - -
Surface Water Ingestion 3E-06 - - - - RDX 0.07 - -
Gully Dermal Contact 5E-06 - - - - PAHs 0.01 - -

Total 8E-06 - - - - RDX, PAHs 0.07 - -
Sediment Ingestion 1E-07 - - - - - - 0 01 - -Sediment Ingestion 1E-07 - - - - - - 0.01 - -
Gully Dermal Contact 3E-08 - - - - - - 0.0003 - -

Total 2E-07 - - - - - - 0.01 - -
Total Building 166 Surface Soil 8E-07 NA

Total Building 166 Surface/subsurface Soil 5E-07 0.002
Total Building 166 Surface Soil +Surface Water/Sediment 9E-06 0.12

Total Building 171 Surface Soil 3E-06 NA
Total Building 171 Surface/subsurface Soil 2E-06 0.003

Total Building 171 Surface Soil +Surface Water/Sediment 1E-05 0.12
Total Surface Water and Sediment 8E-06 0.12



TABLE 7-19

SUMMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENEDENCY EXPOSURE (CTE)
SWMU 13 MINE FILL B

NSWC CRANE, CRANE, INDIANA
PAGE 5 OF 10

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Child Recreational User Surface Soil Ingestion 6E-07 - - - - - - NA - -

Area near Bldg 166 Dermal Contact 2E-07 - - - - - - NA - -
Inhalation NA - - - - - - NA - -
Total 9E-07 - - - - - - NA - -

Surface and Ingestion 3E-07 - - - - - - NA - -
Subsurface Soil Dermal Contact 1E-07 - - - - - - NA - -
Area near Bldg 166 Inhalation NA - - - - - - NA - -

Total 4E-07 - - - - - - NA - -
Surface and Ingestion 8E-08 - - - - - - 0.01 - -
Subsurface Soil Dermal Contact 6E-09 - - - - - - 0.001 - -
Bldg 166 Inhalation NA - - - - - - NA - -
Historical Data Total 8E-08 - - - - - - 0.01 - -
Surface Soil Ingestion 2E-06 - - - - Aroclor-1248 NA - -
Area near Bldg 171 Dermal Contact 8E-07 - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total 3E-06 - - - - Aroclor-1248 NA - -

Surface and Ingestion 1E-06 - - - - Aroclor-1248 NA - -
Subsurface Soil Dermal Contact 4E-07 - - - - - - NA - -
Area near Bldg 171 Inhalation NA - - - - - - NA - -

Total 2E-06 - - - - Aroclor-1248 NA - -
Surface and Ingestion 9E-08 - - - - - - 0.02 - -
Subsurface Soil Dermal Contact 7E-09 - - - - - - 0.0007 - -
Bldg 171 Inhalation NA - - - - - - NA - -
Historical Data Total 9E-08 - - - - - - 0.02 - -
Surface Water Ingestion 1E-08 - - - - - - 0.003 - -
Mainstream Dermal Contact 9E-10 - - - - - - 0.002 - -

Total 2E-08 - - - - - - 0.005 - -
Sediment Ingestion 6E-07 - - - - - - 0.33 - -
Mainstream Dermal Contact 5E-08 - - - - - - 0.004 - -

Total 6E-07 - - - - - - 0.34 - -
Surface Water Ingestion 3E-06 - - - - RDX 0.37 - -
Gully Dermal Contact 5E-06 - - - - PAHs 0.06 - -

Total 8E-06 - - - - RDX, PAHs 0.4 - -
Sediment Ingestion 3E-07 - - - - - - 0 11 - -Sediment Ingestion 3E-07 - - - - - - 0.11 - -
Gully Dermal Contact 3E-08 - - - - - - 0.002 - -

Total 3E-07 - - - - - - 0.11 - -
Groundwater Ingestion 1E-05 - - RDX - - 2.6 RDX

Dermal Contact 4E-08 - - - - - - 0.02 - -
Inhalation NA - - - - - - NA - -
Total 1E-05 - - RDX - - 2.6 RDX

Total Building 166 Surface Soil 9E-07 NA
Total Building 166 Surface/subsurface Soil 5E-07 0.01

Total Building 166 Surface Soil + GW+SW+SED 2E-05 3.5
Total Building 171 Surface Soil 3E-06 NA

Total Building 171 Surface/subsurface Soil 2E-06 0.02
Total Building 171 Surface Soil + GW+SW+SED 2E-05 3.5

Total Surface Water and Sediment 9E-06 0.9



TABLE 7-19

SUMMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENEDENCY EXPOSURE (CTE)
SWMU 13 MINE FILL B

NSWC CRANE, CRANE, INDIANA
PAGE 6 OF 10

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Adult Recreational User Surface Soil Ingestion 2E-07 - - - - - - NA - -

Area near Bldg 166 Dermal Contact 1E-07 - - - - - - NA - -
Inhalation NA - - - - - - NA - -
Total 4E-07 - - - - - - NA - -

Surface and Ingestion 1E-07 - - - - - - NA - -
Subsurface Soil Dermal Contact 6E-08 - - - - - - NA - -
Area near Bldg 166 Inhalation NA - - - - - - NA - -

Total 2E-07 - - - - - - NA - -
Surface and Ingestion 3E-08 - - - - - - 0.001 - -
Subsurface Soil Dermal Contact 3E-09 - - - - - - 0.0001 - -
Bldg 166 Inhalation NA - - - - - - NA - -
Historical Data Total 3E-08 - - - - - - 0.001 - -
Surface Soil Ingestion 8E-07 - - - - - - NA - -
Area near Bldg 171 Dermal Contact 4E-07 - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total 1E-06 - - - - Aroclor-1248 NA - -

Surface and Ingestion 4E-07 - - - - - - NA - -
Subsurface Soil Dermal Contact 2E-07 - - - - - - NA - -
Area near Bldg 171 Inhalation NA - - - - - - NA - -

Total 6E-07 - - - - - - NA - -
Surface and Ingestion 3E-08 - - - - - - 0.002 - -
Subsurface Soil Dermal Contact 3E-09 - - - - - - 0.0001 - -
Bldg 171 Inhalation NA - - - - - - NA - -
Historical Data Total 4E-08 - - - - - - 0.002 - -
Surface Water Ingestion 2E-09 - - - - - - 0.0001 - -
Mainstream Dermal Contact 2E-09 - - - - - - 0.001 - -

Total 4E-09 - - - - - - 0.001 - -
Sediment Ingestion 2E-07 - - - - - - 0.04 - -
Mainstream Dermal Contact 2E-08 - - - - - - 0.0006 - -

Total 2E-07 - - - - - - 0.04 - -
Surface Water Ingestion 5E-07 - - - - - - 0.02 - -
Gully Dermal Contact 1E-05 - - PAHs - - 0.03 - -

Total 1E-05 - - PAHs - - 0.05 - -
Sediment Ingestion 1E-07 - - - - - - 0 012 - -Sediment Ingestion 1E-07 - - - - - - 0.012 - -
Gully Dermal Contact 1E-08 - - - - - - 0.0002 - -

Total 1E-07 - - - - - - 0.01 - -
Groundwater Ingestion 8E-06 - - - - RDX 0.6 - -

Dermal Contact 7E-08 - - - - - - 0.01 - -
Inhalation NA - - - - - - NA - -
Total 8E-06 - - - - RDX 0.57 - -

Total Building 166 Surface Soil 4E-07 NA
Total Building 166 Surface/subsurface Soil 2E-07 0.001

Total Building 166 Surface Soil + GW+SW+SED 2E-05 0.67
Total Building 171 Surface Soil 1E-06 NA

Total Building 171 Surface/subsurface Soil 7E-07 0.002
Total Building 171 Surface Soil + GW+SW+SED 2E-05 0.67

Total Surface Water and Sediment 1E-05 0.1



TABLE 7-19

SUMMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENEDENCY EXPOSURE (CTE)
SWMU 13 MINE FILL B

NSWC CRANE, CRANE, INDIANA
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Total Recreational Risks Surface Soil Ingestion 9E-07 - - - - - - NA - -

Area near Bldg 166 Dermal Contact 4E-07 - - - - - - NA - -
Inhalation NA - - - - - - NA - -
Total 1E-06 - - - - Aroclor-1248 NA - -

Surface and Ingestion 4E-07 - - - - - - NA - -
Subsurface Soil Dermal Contact 2E-07 - - - - - - NA - -
Area near Bldg 166 Inhalation NA - - - - - - NA - -

Total 6E-07 - - - - - - NA - -
Surface and Ingestion 1E-07 - - - - - - NA - -
Subsurface Soil Dermal Contact 9E-09 - - - - - - NA - -
Bldg 166 Inhalation NA - - - - - - NA - -
Historical Data Total 1E-07 - - - - - - NA - -
Surface Soil Ingestion 3E-06 - - - - Aroclor-1248 NA - -
Area near Bldg 171 Dermal Contact 1E-06 - - - - Aroclor-1248 NA - -

Inhalation NA - - - - - - NA - -
Total 4E-06 - - - - Aroclor-1248 NA - -

Surface and Ingestion 2E-06 - - - - Aroclor-1248 NA - -
Subsurface Soil Dermal Contact 6E-07 - - - - - - NA - -
Area near Bldg 171 Inhalation NA - - - - - - NA - -

Total 2E-06 - - - - Aroclor-1248 NA - -
Surface and Ingestion 1E-07 - - - - - - NA - -
Subsurface Soil Dermal Contact 1E-08 - - - - - - NA - -
Bldg 171 Inhalation NA - - - - - - NA - -
Historical Data Total 1E-07 - - - - - - NA - -
Surface Water Ingestion 2E-08 - - - - - - NA - -
Mainstream Dermal Contact 3E-09 - - - - - - NA - -

Total 2E-08 - - - - - - NA - -
Sediment Ingestion 8E-07 - - - - - - NA - -
Mainstream Dermal Contact 7E-08 - - - - - - NA - -

Total 9E-07 - - - - - - NA - -
Surface Water Ingestion 4E-06 - - - - RDX NA - -
Gully Dermal Contact 2E-05 - - PAHs - - NA - -

Total 2E-05 - - PAHs RDX NA - -
Sediment Ingestion 4E-07 - - - - - - NA - -Sediment Ingestion 4E-07 - - - - - - NA - -
Gully Dermal Contact 4E-08 - - - - - - NA - -

Total 4E-07 - - - - - - NA - -
Groundwater Ingestion 2E-05 - - RDX - - NA - -

Dermal Contact 1E-07 - - - - - - NA - -
Inhalation NA - - - - - - NA - -
Total 2E-05 - - RDX - - NA - -

Total Building 166 Surface Soil 1E-06 NA
Total Building 166 Surface/subsurface Soil 7E-07 NA

Total Building 166 Surface Soil + GW+SW+SED 4E-05 NA
Total Building 171 Surface Soil 4E-06 NA

Total Building 171 Surface/subsurface Soil 2E-06 NA
Total Building 171 Surface Soil + GW+SW+SED 4E-05 NA

Total Surface Water and Sediment 2E-05 NA



TABLE 7-19

SUMMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENEDENCY EXPOSURE (CTE)
SWMU 13 MINE FILL B

NSWC CRANE, CRANE, INDIANA
PAGE 8 OF 10

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Future Child Resident Surface Soil Ingestion 1E-05 - - Aroclor-1248 - - NA - -

Area near Bldg 166 Dermal Contact 2E-06 - - - - Aroclor-1248 NA - -
Inhalation NA - - - - - - NA - -
Total 1E-05 - - Aroclor-1248 - - NA - -

Surface and Ingestion 6E-06 - - - - Aroclor-1248 NA - -
Subsurface Soil Dermal Contact 9E-07 - - - - - - NA - -
Area near Bldg 166 Inhalation NA - - - - - - NA - -

Total 7E-06 - - - - Aroclor-1248 NA - -
Surface and Ingestion 1E-06 - - - - Arsenic 0.21 - -
Subsurface Soil Dermal Contact 5E-08 - - - - - - 0.004 - -
Bldg 166 Inhalation NA - - - - - - NA - -
Historical Data Total 1E-06 - - - - Arsenic 0.22 - -
Surface Soil Ingestion 4E-05 - - Aroclor-1248 - - NA - -
Area near Bldg 171 Dermal Contact 6E-06 - - - - Aroclor-1248 NA - -

Inhalation NA - - - - - - NA - -
Total 5E-05 - - Aroclor-1248 PAHs NA - -

Surface and Ingestion 2E-05 - - Aroclor-1248 - - NA - -
Subsurface Soil Dermal Contact 3E-06 - - - - Aroclor-1248, PAHs NA - -
Area near Bldg 171 Inhalation NA - - - - - - NA - -

Total 2E-05 - - Aroclor-1248 PAHs NA - -
Surface and Ingestion 2E-06 - - - - Arsenic 0.34 - -
Subsurface Soil Dermal Contact 5E-08 - - - - - - 0.005 - -
Bldg 171 Inhalation NA - - - - - - NA - -
Historical Data Total 2E-06 - - - - Arsenic 0.35 - -
Surface Water Ingestion 1E-08 - - - - - - 0.003 - -
Mainstream Dermal Contact 9E-10 - - - - - - 0.002 - -

Total 2E-08 - - - - - - 0.005 - -
Sediment Ingestion 6E-07 - - - - - - 0.33 - -
Mainstream Dermal Contact 4E-08 - - - - - - 0.00 - -

Total 6E-07 - - - - - - 0.34 - -
Surface Water Ingestion 3E-06 - - - - RDX 0.37 - -
Gully Dermal Contact 5E-06 - - - - PAHs 0.06 - -

Total 8E-06 - - - - RDX, PAHs 0.4 - -
Sediment Ingestion 3E-07 - - - - - - 0 11 - -Sediment Ingestion 3E-07 - - - - - - 0.11 - -
Gully Dermal Contact 2E-08 - - - - - - 0.001 - -

Total 3E-07 - - - - - - 0.11 - -
Groundwater Ingestion 6E-05 - - RDX Arsenic 15 RDX, Iron, Lithium, 

Manganese, Nitrate/Nitrite
Dermal Contact 3E-07 - - - - - - 0.16 - -
Inhalation NA - - - - - - NA NA

Total 6E-05 - - RDX Arsenic 16 RDX, Iron, Lithium, 
Manganese, Nitrate/Nitrite

Total Building 166 Surface Soil 1E-05 NA
Total Building 166 Surface/subsurface Soil 8E-06 0.22

Total Building 166 Surface Soil + GW+SW+SED 9E-05 17
Total Building 171 Surface Soil 5E-05 NA

Total Building 171 Surface/subsurface Soil 2E-05 0.3
Total Building 171 Surface Soil + GW+SW+SED 1E-04 17

Total Surface Water and Sediment 9E-06 0.9



TABLE 7-19

SUMMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENEDENCY EXPOSURE (CTE)
SWMU 13 MINE FILL B

NSWC CRANE, CRANE, INDIANA
PAGE 9 OF 10

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Future Adult Resident Surface Soil Ingestion 4E-06 - - - - Aroclor-1248 NA - -

Area near Bldg 166 Dermal Contact 7E-07 - - - - - - NA - -
Inhalation NA - - - - - - NA - -
Total 5E-06 - - - - Aroclor-1248 NA - -

Surface and Ingestion 2E-06 - - - - Aroclor-1248 NA - -
Subsurface Soil Dermal Contact 3E-07 - - - - - - NA - -
Area near Bldg 166 Inhalation NA - - - - - - NA - -

Total 3E-06 - - - - Aroclor-1248 NA - -
Surface and Ingestion 5E-07 - - - - - - 0.02 - -
Subsurface Soil Dermal Contact 2E-08 - - - - - - 0.0005 - -
Bldg 166 Inhalation NA - - - - - - NA - -
Historical Data Total 5E-07 - - - - - - 0.02 - -
Surface Soil Ingestion 2E-05 - - Aroclor-1248 - - NA - -
Area near Bldg 171 Dermal Contact 2E-06 - - - - Aroclor-1248 NA - -

Inhalation NA - - - - - - NA - -
Total 2E-05 - - Aroclor-1248 - - NA - -

Surface and Ingestion 8E-06 - - - - Aroclor-1248 NA - -
Subsurface Soil Dermal Contact 1E-06 - - - - Aroclor-1248 NA - -
Area near Bldg 171 Inhalation NA - - - - - - NA - -

Total 9E-06 - - - - - - NA - -
Surface and Ingestion 6E-07 - - - - - - 0.04 - -
Subsurface Soil Dermal Contact 2E-08 - - - - - - 0.001 - -
Bldg 171 Inhalation NA - - - - - - NA - -
Historical Data Total 6E-07 - - - - - - 0.04 - -
Surface Water Ingestion 2E-09 - - - - - - 0.0001 - -
Mainstream Dermal Contact 2E-09 - - - - - - 0.001 - -

Total 4E-09 - - - - - - 0.001 - -
Sediment Ingestion 2E-07 - - - - - - 0.04 - -
Mainstream Dermal Contact 1E-08 - - - - - - 0.0004 - -

Total 2E-07 - - - - - - 0.04 - -
Surface Water Ingestion 5E-07 - - - - - - 0.02 - -
Gully Dermal Contact 1E-05 - - PAHs - - 0.03 - -

Total 1E-05 - - PAHs - - 0.05 - -
Sediment Ingestion 1E-07 - - - - - - 0 01 - -Sediment Ingestion 1E-07 - - - - - - 0.01 - -
Gully Dermal Contact 9E-09 - - - - - - 0.0002 - -

Total 1E-07 - - - - - - 0.01 - -
Groundwater Ingestion 1E-04 - - RDX Arsenic 7.0 RDX, Manganese

Dermal Contact 6E-07 - - - - - - 0.09 - -
Inhalation NA - - - - - - NA - -
Total 1E-04 - - RDX Arsenic 7.1 RDX, Manganese

Total Building 166 Surface Soil 5E-06 NA
Total Building 166 Surface/subsurface Soil 3E-06 0.02

Total Building 166 Surface Soil + GW+SW+SED 1E-04 7
Total Building 171 Surface Soil 2E-05 NA

Total Building 171 Surface/subsurface Soil 9E-06 0.04
Total Building 171 Surface Soil + GW+SW+SED 1E-04 7

Total Surface Water and Sediment 1E-05 0.1



TABLE 7-19

SUMMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENEDENCY EXPOSURE (CTE)
SWMU 13 MINE FILL B

NSWC CRANE, CRANE, INDIANA
PAGE 10 OF 10

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Total Residential Risks Surface Soil Ingestion 2E-05 - - Aroclor-1248 - - NA - -

Area near Bldg 166 Dermal Contact 2E-06 - - - - Aroclor-1248 NA - -
Inhalation NA - - - - - - NA - -
Total 2E-05 - - Aroclor-1248 - - NA - -

Surface and Ingestion 8E-06 - - - - Aroclor-1248 NA - -
Subsurface Soil Dermal Contact 1E-06 - - - - Aroclor-1248 NA - -
Area near Bldg 166 Inhalation NA - - - - - - NA - -

Total 9E-06 - - - - Aroclor-1248 NA - -
Surface and Ingestion 2E-06 - - - - Arsenic NA - -
Subsurface Soil Dermal Contact 6E-08 - - - - - - NA - -
Bldg 166 Inhalation NA - - - - - - NA - -
Historical Data Total 2E-06 - - - - Arsenic NA - -
Surface Soil Ingestion 6E-05 - - Aroclor-1248 PAHs NA - -
Area near Bldg 171 Dermal Contact 9E-06 - - - - Aroclor-1248 NA - -

Inhalation NA - - - - - - NA - -
Total 6E-05 - - Aroclor-1248 PAHs NA - -

Surface and Ingestion 3E-05 - - Aroclor-1248 PAHs NA - -
Subsurface Soil Dermal Contact 4E-06 - - - - Aroclor-1248 NA - -
Area near Bldg 171 Inhalation NA - - - - - - NA - -

Total 3E-05 - - Aroclor-1248 PAHs NA - -
Surface and Ingestion 2E-06 - - - - Arsenic NA - -
Subsurface Soil Dermal Contact 7E-08 - - - - - - NA - -
Bldg 171 Inhalation NA - - - - - - NA - -
Historical Data Total 2E-06 - - - - Arsenic NA - -
Surface Water Ingestion 2E-08 - - - - - - NA - -
Mainstream Dermal Contact 3E-09 - - - - - - NA - -

Total 2E-08 - - - - - - NA - -
Sediment Ingestion 8E-07 - - - - - - NA - -
Mainstream Dermal Contact 5E-08 - - - - - - NA - -

Total 8E-07 - - - - - - NA - -
Surface Water Ingestion 4E-06 - - - - RDX NA - -
Gully Dermal Contact 2E-05 - - PAHs - - NA - -

Total 2E-05 - - PAHs RDX NA - -
Sediment Ingestion 4E-07 - - - - - - NA - -Sediment Ingestion 4E-07 - - - - - - NA - -
Gully Dermal Contact 3E-08 - - - - - - NA - -

Total 4E-07 - - - - - - NA - -
Groundwater Ingestion 2E-04 RDX - - Arsenic NA - -

Dermal Contact 1E-06 - - - - - - NA - -
Inhalation NA - - - - - - NA - -
Total 2E-04 RDX - - Arsenic NA - -

Total Building 166 Surface Soil 2E-05 NA
Total Building 166 Surface/subsurface Soil 1E-05 NA

Total Building 166 Surface Soil + GW+SW+SED 2E-04 NA
Total Building 171 Surface Soil 6E-05 NA

Total Building 171 Surface/subsurface Soil 3E-05 NA
Total Building 171 Surface Soil + GW+SW+SED 2E-04 NA

Total Surface Water and Sediment 2E-05 NA



TABLE 7-20

COMPARISON OF MAINSTREAM AND ES/DI BOGGS CREEK SEDIMENT SAMPLES WITH HUMAN HEALTH SCREENING CONCENTRATIONS
SWMU 13 MINE FIELD B

NSWC CRANE
CRANE, INDIANA

RFI DATA ES/DI DATA

Inorganics(mg/kg)
7429-90-5 Aluminum 11500 J 13700 J 5/5 14400  J - 22100  J 4020 J 9680 J 5/5 4370 - 10700 7600 N NA
7440-36-0 Antimony 1.9 J 4.7 J 5/5 1.8  J - 2.1  J ND ND 0/5 1.4 3.1 N 140
7440-38-2 Arsenic 23.9 J 56.9 J 5/5 25.6  J - 33.3  J 5.9 J 11.7 J 5/5 6.8 - 8.8 0.39 C 3.9
7440-39-3 Barium 77.4 J 207 J 5/5 90.8  J - 137  J 39.2 J 77.5 J 5/5 30.6 - 64.8 540 N 23000
7440-41-7 Beryllium 1.9 J 3.7 J 5/5 2  J - 2.3  J 0.52 J 0.99 5/5 0.48 - 1 15 N 680
7440-43-9 Cadmium 9.4 J 17.1 J 5/5 1.8  J - 4.3  J 0.61 5.1 5/5 0.12 - 0.31 3.7 N 12
7440-70-2 Calcium 1290 J 12200 J 5/5 2010  J - 2500  J 367 J 1980 J 5/5 1120 - 1090 NA NA
7440-47-3 Chromium 51.7 J 192 J 5/5 49.1  J - 77.2  J 15.6 J 29.5 J 5/5 15.3 - 24.6 210 C(10) 430
7440-48-4 Cobalt 19 J 29.9 J 5/5 20.4  J - 27.5  J 7.2 J 17.8 J 5/5 7.8 - 17.3 140 N NA
7440-50-8 Copper 16.4 J 18.4 J 5/5 18.4  J - 22  J 4.7 J 13.3 J 5/5 5.9 - 10.8 310 N 13000
7439-89-6 Iron 89600 J 299000 J 5/5 120000  J - 121000  J 16600 J 33600 J 5/5 18700 - 25700 2300 N NA
7439-92-1 Lead 25.6 J 45.6 J 5/5 20.6  J - 25.2  J 8.3 J 24.3 J 5/5 7.5 - 19.9 400 400
7439-95-4 Magnesium 610 J 2110 J 5/5 1490  J - 1940  J 336 J 913 J 5/5 386 - 913 NA NA
7439-96-5 Manganese 1450 J 3960 J 5/5 1250  J - 1330  J 456 1090 5/5 490 - 380 180 N NA
7439-97-6 Mercury 0.016 J 0.016 J 1/5 0.021  J ND ND 0/5 ND 2.3 N 100
7440-02-0 Nickel 35.8 J 47.8 J 5/5 41.5  J - 54.1  J 11.1 J 21.6 J 5/5 10.5 - 21.6 160 N 6900
7440-09-7 Potassium 452 J 1680 J 5/5 2080  J - 3190  J 456 J 1160 J 5/5 548 - 1140 NA NA
7782-49-2 Selenium 0.62 J 1.5 J 5/5 0.48  J - 0.85  J 0.15 J 0.33 J 5/5 0.19 - 0.35 39 N 1700
7440-22-4 Silver ND ND 0/5 ND 0.06 J 1 4/5 1.9E+00 39 N
7440-23-5 Sodium 91.1 J 298 J 3/5 92.3  J - 126  J 7.2 J 23.9 J 4/5 2.4E+01 NA NA
7440-28-0 Thallium ND ND 0/5 ND 0.12 J 0.16 J 5/5 ND 0.52 N

Upgradient 
Sample 

Concentrations (2)

Minimum 
Concentration

Maximum 
Concentration

Frequency 
of Detection

Upgradient 
Sample 

Concentrations (1)

EPA Region 9 PRG 
(Residential)(3)

IDEM Closure 
Level(4)

Maximum 
ConcentrationCAS Number Chemical Minimum 

Concentration
Frequency 

of Detection

7440 28 0 Thallium ND ND 0/5 ND 0.12 J 0.16 J 5/5 ND 0.52 N
7440-32-6 Titanium 65.6 J 65.6 J 1/1 26.4  J NA NA NA NA 31000 N NA
7440-62-2 Vanadium 48.3 J 101 J 5/5 47.6  J - 61.6  J 16.4 J 28.8 J 5/5 14.8 - 26.7 7.8 N NA
7440-66-6 Zinc 121 J 195 J 5/5 73.1  J - 98.3  J 28.2 J 175 J 5/5 23.6 - 45.9 2300 N 100000

Shaded cell indicates that the concentration exceeds one or more human health screening concentration.

Footnotes
1 - Concentrations at upgradient location 13SW/SD31 (samples 13SD3101 and 13SD3102).
2 - Concentrations at upgradient locations 13SD3601 and 13SD3701.
3 - USEPA Region IX Preliminary Remediation Goal (PRG).  The noncarcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient
     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (USEPA Region IX, October 2004, Updated December 28, 2004).
4 - Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM, January 2004).

Definitions:
C = Carcinogen N = Non-carcinogen
J = Estimated value NA = Not Applicable/Not Available

ND = Not detected.



TABLE 7-21

COMPARISON OF MAINSTREAM AND ES/DI TURKEY CREEK SEDIMENT SAMPLES WITH HUMAN HEALTH SCREENING CONCENTRATIONS
SWMU 13 MINE FIELD B

NSWC CRANE
CRANE, INDIANA

RFI DATA ES/DI DATA

Inorganics(mg/kg)
7429-90-5 Aluminum 11500 J 13700 J 5/5 14400  J - 22100  J 5360 J 30500 J 3/3 7600 N NA
7440-36-0 Antimony 1.9 J 4.7 J 5/5 1.8  J - 2.1  J ND ND 0/3 3.1 N 140
7440-38-2 Arsenic 23.9 J 56.9 J 5/5 25.6  J - 33.3  J 4.5 J 10.5 J 3/3 0.39 C 3.9
7440-39-3 Barium 77.4 J 207 J 5/5 90.8  J - 137  J 51.6 J 127 J 3/3 540 N 23000
7440-41-7 Beryllium 1.9 J 3.7 J 5/5 2  J - 2.3  J 0.43 J 1.4 3/3 15 N 680
7440-43-9 Cadmium 9.4 J 17.1 J 5/5 1.8  J - 4.3  J 0.17 J 8.4 J 3/3 3.7 N 12
7440-70-2 Calcium 1290 J 12200 J 5/5 2010  J - 2500  J 703 J 1920 J 3/3 NA NA
7440-47-3 Chromium 51.7 J 192 J 5/5 49.1  J - 77.2  J 11.8 J 38.4 J 3/3 210 C(10) 430
7440-48-4 Cobalt 19 J 29.9 J 5/5 20.4  J - 27.5  J 7 J 11.8 J 3/3 140 N NA
7440-50-8 Copper 16.4 J 18.4 J 5/5 18.4  J - 22  J 6.3 J 245 J 3/3 310 N 13000
7439-89-6 Iron 89600 J 299000 J 5/5 120000  J - 121000  J 14100 J 36000 J 3/3 2300 N NA
7439-92-1 Lead 25.6 J 45.6 J 5/5 20.6  J - 25.2  J 9.4 J 35.6 J 3/3 400 400
7439-95-4 Magnesium 610 J 2110 J 5/5 1490  J - 1940  J 565 J 2660 J 3/3 NA NA
7439-96-5 Manganese 1450 J 3960 J 5/5 1250  J - 1330  J 444 564 3/3 180 N NA
7439-97-6 Mercury 0.016 J 0.016 J 1/5 0.021  J ND ND 0/3 2.3 N 100
7440-02-0 Nickel 35.8 J 47.8 J 5/5 41.5  J - 54.1  J 10.7 J 31.7 J 3/3 160 N 6900
7440-09-7 Potassium 452 J 1680 J 5/5 2080  J - 3190  J 748 J 3740 J 3/3 NA NA
7782-49-2 Selenium 0.62 J 1.5 J 5/5 0.48 J - 0.85 J 0.13 J 0.49 J 3/3 39 N 1700

Minimum 
Concentration

Maximum 
Concentration

Frequency 
of Detection

EPA Region 9 PRG 
(Residential)(2)

IDEM Closure 
Level(3)

Maximum 
ConcentrationCAS Number Chemical Minimum 

Concentration

Upgradient 
Sample 

Concentrations (1)

Frequency 
of Detection

7782-49-2 Selenium 0.62 J 1.5 J 5/5 0.48  J - 0.85  J 0.13 J 0.49 J 3/3 39 N 1700
7440-22-4 Silver ND ND 0/5 ND 0.78 J 0.78 J 1/3 39 N 1700
7440-23-5 Sodium 91.1 J 298 J 3/5 92.3  J - 126  J 61.9 J 61.9 J 1/3 NA NA
7440-28-0 Thallium ND ND 0/5 ND 0.43 J 0.43 J 1/3 0.52 N 24
7440-31-5 Tin NA NA NA NA 3 J 3 J 1/3 4700 N NA
7440-32-6 Titanium 65.6 J 65.6 J 1/1 26.4  J NA NA 0/3 31000 N NA
7440-62-2 Vanadium 48.3 J 101 J 5/5 47.6  J - 61.6  J 14 J 46.8 J 3/3 7.8 N NA
7440-66-6 Zinc 121 J 195 J 5/5 73.1  J - 98.3  J 27.2 J 262 J 3/3 2300 N 100000

Shaded cell indicates that the concentration exceeds one or more human health screening concentration.

Footnotes
1 - Concentrations at upgradient location 13SW/SD31 (samples 13SD3101 and 13SD3102).
2 - USEPA Region IX Preliminary Remediation Goal (PRG).  The noncarcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient
     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (USEPA Region IX, October 2004, Updated December 28, 2004).
3 - Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM, January 2004).

Definitions:
C = Carcinogen N = Non-carcinogen
J = Estimated value NA = Not Applicable/Not Available

ND = Not detected.



TABLE 7-22

 COMPARISON OF GULLY AND ES/DI BOGGS CREEK SEDIMENT SAMPLES WITH HUMAN HEALTH SCREENING CONCENTRATIONS
SWMU 13 MINE FIELD B

NSWC CRANE
CRANE, INDIANA

RFI DATA ES/DI DATA

Inorganics (mg/kg)
7429-90-5 Aluminum 1480 18500 30/30 13400  J - 17100  J 4020 J 9680 J 5/5 4370 - 10700 7600 N NA
7440-36-0 Antimony 0.8 J 2.3 J 10/30 0.98  J - 1.1  J ND ND 0/5 1.4E+00 3.1 N 140
7440-38-2 Arsenic 3.7 J 58.2 J 29/30 22.2  J - 28.7  J 5.9 J 11.7 J 5/5 6.8 - 8.8 0.39 C 3.9
7440-39-3 Barium 28.5 J 693 J 30/30 129  J - 199  J 39.2 J 77.5 J 5/5 30.6 - 64.8 540 N 23000
7440-41-7 Beryllium 0.53 J 4.3 J 26/30 2  J - 2.1  J 0.52 J 0.99 5/5 0.48 - 1 15 N 680
7440-43-9 Cadmium 0.41 J 4.1 J 20/30 0.59  J - 0.63  J 0.61 5.1 5/5 0.12 - 0.31 3.7 N 12
7440-70-2 Calcium 766 J 89700 J 30/30 799  J - 845  J 367 J 1980 J 5/5 1120 - 1090 NA NA
7440-47-3 Chromium 7.9 J 228 J 30/30 38.7  J - 55  J 15.6 J 29.5 J 5/5 15.3 - 24.6 210 C 430
7440-48-4 Cobalt 1.8 J 107 J 30/30 31.3  J - 40.7  J 7.2 J 17.8 J 5/5 7.8 - 17.3 140 N NA
7440-50-8 Copper 7 J 52.1 J 30/30 17.3  J - 27.8  J 4.7 J 13.3 J 5/5 5.9 - 10.8 310 N 13000
7439-89-6 Iron 1990 J 195000 J 30/30 93700  J - 112000  J 16600 J 33600 J 5/5 18700 - 25700 2300 N NA
7439-92-1 Lead 4.2 J 521 J 30/30 35.7  J - 37.2  J 8.3 J 24.3 J 5/5 7.5 - 19.9 400 400
7439-93-2 Lithium 2.1 J 38.8 J 23/23 ND NA NA NA NA 160 N NA
7439-95-4 Magnesium 292 J 7540 J 30/30 1470  J - 1580  J 336 J 913 J 5/5 386 - 913 NA NA
7439-96-5 Manganese 65.3 J 6130 J 30/30 2570  J - 3240  J 456 1090 5/5 490 - 380 180 N NA
7439-97-6 Mercury 0.013 J 0.16 J 19/30 0.026  J ND ND 0/5 ND 2.3 N 100
7440-02-0 Nickel 7.9 J 83.9 J 30/30 33.5  J - 36.6  J 11.1 J 21.6 J 5/5 10.5 - 21.6 160 N 6900
7440-09-7 Potassium 252 J 2390 J 30/30 1340  J - 2000  J 456 J 1160 J 5/5 548 - 1140 NA NA
7782-49-2 Selenium 0.18 J 1.1 J 22/30 0.56  J - 0.61  J 0.15 J 0.33 J 5/5 0.19 - 0.35 39 N 1700
7440-22-4 Silver ND ND 0/30 ND 0.06 J 1 4/5 1.9E+00 39 N 1700
7440-23-5 Sodium 31.7 J 334 J 5/30 31.6  J - 183  J 7.2 J 23.9 J 4/5 2.4E+01 NA NA
7440-24-6 Strontium 4.1 J 77.1 J 23/23 ND NA NA NA NA 4700 N NA
7440-28-0 Thallium ND ND 0/30 ND 0.12 J 0.16 J 5/5 ND 0.52 N 24
7440-31-5 Tin 0.52 J 12 J 9/30 ND NA NA NA NA 4700 N NA
7440-32-6 Titanium 13.8 J 164 J 28/28 40.9  J NA NA NA NA 31000 N NA
7440-62-2 Vanadium 11.8 J 144 J 30/30 46.2  J - 53.8  J 16.4 J 28.8 J 5/5 14.8 - 26.7 7.8 N NA
7440-66-6 Zinc 7.9 J 541 J 25/30 72.8  J - 79.7  J 28.2 J 175 J 5/5 23.6 - 45.9 2300 N 100000

Shaded cell indicates that the concentration exceeds one or more human health screening concentration.

Upgradient 
Sample 

Concentrations(1)

EPA Region 9 PRG 
(Residential)(3)

IDEM Closure 
Level(4)

Upgradient Sample 
Concentrations (2)

Maximum 
ConcentrationCAS Number Chemical Minimum 

Concentration
Frequency 

of Detection
Minimum 

Concentration
Maximum 

Concentration
Frequency 

of Detection

Footnotes
1 - Concentrations at upgradient location 13SW/SD31 (samples 13SD3101 and 13SD3102).
2 - Concentrations at upgradient locations 13SD3601 and 13SD3701.
3 - USEPA Region IX Preliminary Remediation Goal (PRG).  The noncarcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient
     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (USEPA Region IX, October 2004, Updated December 28, 2004).
4 - Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM, January 2004).

Definitions:
C = Carcinogen N = Non-carcinogen
J = Estimated value NA = Not Applicable/Not Available

ND = Not detected.



TABLE 7-23

COMPARISON OF GULLY AND ES/DI TURKEY CREEK SEDIMENT SAMPLES WITH HUMAN HEALTH SCREENING CONCENTRATIONS
SWMU 13 MINE FIELD B

NSWC CRANE
CRANE, INDIANA

RFI DATA ES/DI DATA

Inorganics
7429-90-5 Aluminum 1480 18500 30/30 13400  J - 17100  J 5360 J 30500 J 3/3 7600 N NA
7440-36-0 Antimony 0.8 J 2.3 J 10/30 0.98  J - 1.1  J ND ND 0/3 3.1 N 140
7440-38-2 Arsenic 3.7 J 58.2 J 29/30 22.2  J - 28.7  J 4.5 J 10.5 J 3/3 0.39 C 3.9
7440-39-3 Barium 28.5 J 693 J 30/30 129  J - 199  J 51.6 J 127 J 3/3 540 N 23000
7440-41-7 Beryllium 0.53 J 4.3 J 26/30 2  J - 2.1  J 0.43 J 1.4 3/3 15 N 680
7440-43-9 Cadmium 0.41 J 4.1 J 20/30 0.59  J - 0.63  J 0.17 J 8.4 J 3/3 3.7 N 12
7440-70-2 Calcium 766 J 89700 J 30/30 799  J - 845  J 703 J 1920 J 3/3 NA NA
7440-47-3 Chromium 7.9 J 228 J 30/30 38.7  J - 55  J 11.8 J 38.4 J 3/3 210 C(10) 430
7440-48-4 Cobalt 1.8 J 107 J 30/30 31.3  J - 40.7  J 7 J 11.8 J 3/3 140 N NA
7440-50-8 Copper 7 J 52.1 J 30/30 17.3  J - 27.8  J 6.3 J 245 J 3/3 310 N 13000
7439-89-6 Iron 1990 J 195000 J 30/30 93700  J - 112000  J 14100 J 36000 J 3/3 2300 N NA
7439-92-1 Lead 4.2 J 521 J 30/30 35.7  J - 37.2  J 9.4 J 35.6 J 3/3 400 400
7439-93-2 Lithium 2.1 J 38.8 J 23/23 ND NA NA 0/3 160 N NA
7439-95-4 Magnesium 292 J 7540 J 30/30 1470  J - 1580  J 565 J 2660 J 3/3 NA NA
7439-96-5 Manganese 65.3 J 6130 J 30/30 2570  J - 3240  J 444 564 3/3 180 N NA
7439-97-6 Mercury 0.013 J 0.16 J 19/30 0.026  J ND ND 0/3 2.3 N 100
7440-02-0 Nickel 7.9 J 83.9 J 30/30 33.5  J - 36.6  J 10.7 J 31.7 J 3/3 160 N 6900
7440-09-7 Potassium 252 J 2390 J 30/30 1340 J - 2000 J 748 J 3740 J 3/3 NA NA

Maximum 
ConcentrationCAS Number Chemical Minimum 

Concentration
Minimum 

Concentration
Maximum 

Concentration
Frequency 

of Detection
Frequency 

of Detection

Upgradient 
Sample 

Concentrations (1)

EPA Region 9 PRG 
(Residential)(2)

IDEM Closure 
Level(3)

7440-09-7 Potassium 252 J 2390 J 30/30 1340  J - 2000  J 748 J 3740 J 3/3 NA NA
7782-49-2 Selenium 0.18 J 1.1 J 22/30 0.56  J - 0.61  J 0.13 J 0.49 J 3/3 39 N 1700
7440-22-4 Silver ND ND 0/30 ND 0.78 J 0.78 J 1/3 39 N 1700
7440-23-5 Sodium 31.7 J 334 J 5/30 31.6  J - 183  J 61.9 J 61.9 J 1/3 NA NA
7440-24-6 Strontium 4.1 J 77.1 J 23/23 NA NA NA 0/3 4700 N NA
7440-31-5 Tin 0.52 J 12 J 9/30 ND 3 J 3 J 1/3 4700 N NA
7440-32-6 Titanium 13.8 J 164 J 28/28 40.9  J NA NA 0/3 31000 N NA
7440-28-0 Thallium ND ND 0/30 ND 0.43 J 0.43 J 1/3 0.52 N 24
7440-62-2 Vanadium 11.8 J 144 J 30/30 46.2  J - 53.8  J 14 J 46.8 J 3/3 7.8 N NA
7440-66-6 Zinc 7.9 J 541 J 25/30 72.8  J - 79.7  J 27.2 J 262 J 3/3 2300 N 100000

Shaded cell indicates that the concentration exceeds one or more human health screening concentration.

Footnotes
1 - Concentrations at upgradient location 13SW/SD31 (samples 13SD3101 and 13SD3102).
2 - USEPA Region IX Preliminary Remediation Goal (PRG).  The noncarcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient
     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (USEPA Region IX, October 2004, Updated December 28, 2004).
3 - Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM, January 2004).

Definitions:
C = Carcinogen N = Non-carcinogen
J = Estimated value NA = Not Applicable/Not Available

ND = Not detected.



TABLE 7-24

COMPARISON OF ES/DI SURFACE  AND SUBSURFACE SOIL RESULTS WITH HISTORICAL DATA
SWMU 13 MINE FIELD B

NSWC CRANE
CRANE, INDIANA

BIOREMEDIATION PROGRAM SAMPLES ES/DI SURFACE SOIL ES/DI SUBSURFACE SOIL

Energetics  (mg/kg)
99-35-4 1,3,5-TRINITROBENZENE 0.121 J 2.2 8/637 3 3 1/25 0.25 J 3.7 J 3/42 180 N
118-96-7 2,4,6-TRINITROTOLUENE 0.035 J 57 286/632 0.34 J 250 6/25 1.2 J 22 J 5/42 3.1 N
121-14-2 2,4-DINITROTOLUENE 0.1 J 0.1 J 1/637 0.87 J 0.87 J 1/25 NA NA 0/42 12 N
1321-12-6 2-AMINO-4,6-DINITROTOLUENE 0.052 J 150 J 73/637 100 J 100 J 1/25 1.3 J 2.2 J 3/42 12 N
99-08-1 2-NITROTOLUENE 0.43 0.43 1/637 NA NA 0/25 NA NA 0/42 0.88 C
1321-12-6 4-AMINO-2,6-DINITROTOLUENE 0.045 J 303 94/637 0.25 J 130 J 5/25 0.28 J 5.2 4/42 12 N
2691-41-0 HMX 0.081 J 5390 481/633 0.25 J 350 9/25 0.26 J 2.1 9/41 310 N
78-11-5 PETN 470 470 1/636 NA NA 0/25 NA NA 0/42 NA
121-82-4 RDX 0.039 J 290 464/634 0.33 J 1800 6/24 0.26 4 13/42 4.4 C
99-65-0 1,3-DINITROBENZENE NA NA NA 0.71 J 0.71 J 1/25 NA NA 3/42 0.61 N
6629-29-4 2,4-DIAMINO-6-NITROTOLUENE NA NA NA NA NA NA 0.29 J 0.36 J 2/25 NA
59229-75-3 2,6-DIAMINO-4-NITROTOLUENE NA NA NA NA NA NA 0.39 J 0.39 J 1/25 NA
618-87-1 3,5-DINITROANILINE NA NA NA NA NA NA 0.27 J 0.27 J 1/25 NA

Shaded cell indicates that the concentration exceeds one or more human health screening concentration.

Footnotes
1 - USEPA Region IX Preliminary Remediation Goal (PRG).  The noncarcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient
     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (USEPA Region IX, October 2004, Updated December 28, 2004).

Definitions:
C = Carcinogen N = Non-carcinogen

EPA Region 9 PRG 
(Residential)(1)

Frequency of 
Detection

Minimum 
Concentration

Maximum 
Concentration

Frequency of 
Detection

Minimum 
Concentration

Maximum 
Concentration

Maximum 
ConcentrationCAS Number Chemical Minimum 

Concentration
Frequency of 

Detection

C = Carcinogen N = Non-carcinogen
J = Estimated value NA = Not Applicable/Not Available



TABLE 7-25

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SEDIMENT - DIRECT CONTACT
SWMU 13 MINE FIELD B - PCB DELINEATION

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Sediment

Pesticides PCBs  (ug/kg)
12672-29-6 AROCLOR-1248 23 J 36000 J ug/kg 13SD500012, 13SD570006 17/20 11 - 200 36000 NA 220 C 1800 IDEM Yes ASL
11096-82-5 AROCLOR-1260 1900 1900 ug/kg 13SD480612 1/20 11 - 30000 1900 NA 220 C 1800 IDEM Yes ASL

Shaded cell indicates that the maximum concentration exceeds the specified criterion or that the chemical is selected as a COPC.

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate
2 - Values presented are sample-specific quantitation limits. Requirements To Be Considered
3 -  The maximum detected concentration is used for screening purposes. C = Carcinogen
4 -  Not applicable. COPC = Chemical Of Potential Concern
5 - USEPA Region IX Preliminary Remediation Goal (PRG).  The noncarcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient J = Estimated value
     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (USEPA Region IX, October 2004, Updated December 28, 2004). NA = Not Applicable/Not Available
6 - Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM, January 2004). PRG = Preliminary Remediation Goal
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
      Chemicals selected as COPCs are indicated by shaded chemical names. Rationale Codes:

For selection as a COPC:
  ASL = Above Screening Level

Associated Samples
13SD460024 13SD510024 13SD532436 13SD620012
13SD480006 13SD512448 13SD540006 13SD621224
13SD480612 13SD520024 13SD570006 13SD630006
13SD490012 13SD522448 13SD590012 13SD640006
13SD500012 13SD530024 13SD600012 13SD660006

Units Location of Maximum 
Concentration

Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency of 
Detection

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Concentration above 
Background ?(4)

EPA Region 9 PRG 
(Residential)(5)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)



TABLE 7-26

SUMMARY OF CONCLUSIONS
SWMU 13 MINE FILL B

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 4

Chemical of Concern(1) Impact on Human Receptors Comments

Surface Soil - Building 166

Aroclor-1248

Maintenance Worker ILCR = 5.9E-6                    
Occupational Worker ILCR = 6.2E-5                   
Trespasser ILCR = 4.6E-6                                   
Total Recreational User ILCR = 2.3E-5                
Total Residential ILCR = 2.1E-4

Risks for Aroclor-1248 exceeded 1E-4 for hypothetical future residents.  Risks for 
other receptors were within the U.S. EPA's target risk range.  Recommend further 
study in Corrective Measures Study.

Dioxins/Furans Total Residential ILCR = 1.8E-6

The total residential cancer risk for dioxins/furans slightly exceeded 1E-6 and 
ILCRs were less than 1E-6 for all other receptors.  2,3,7,8-TCDD TEQs were within 
typical levels occurring U.S. soils and were less the 1 ug/kg preliminary 
remediation goal established by the U.S. EPA (U.S. EPA, 1998). Recommend no 
further action.

Surface/Subsurface Soil - Building 166

Aroclor-1248

Construction Worker ILCR = 1.8E-6                    
Maintenance Worker ILCR = 3.0E-6                    
Occupational Worker ILCR = 3.1E-5                   
Trespasser ILCR = 2.3E-6                                   
Total Recreational User ILCR = 1.2E-5
Total Residential ILCR = 1.0E-4

Risks for Aroclor-1248 exceeded 1E-4 for hypothetical future residents.  Risks for 
other receptors were within the U.S. EPA's target risk range.  Recommend further 
study in CMS.

Dioxins/Furans Total Residential ILCR = 1.5E-6

The total residential cancer risk for dioxins/furans slightly exceeded 1E-6 and 
ILCRs were less than 1E-6 for all other receptors.  2,3,7,8-TCDD TEQs were within 
typical levels occurring U.S. soils and were less the 1 ug/kg preliminary 
remediation goal established by the U.S. EPA (U.S. EPA, 1998). Recommend no 
further action.

Arsenic
Occupational Worker ILCR = 4.7E-6                        
Total Recreational User ILCR = 1.6E-6                
Total Residential ILCR = 1.9E-5

Risks for arsenic were within the U.S. EPA's target risk range for all receptors.  
Background analysis has shown that the concentrations of arsenic in soil are likely 
to be within naturally occurring levels.  Recommend no further action.



TABLE 7-26

SUMMARY OF CONCLUSIONS
SWMU 13 MINE FILL B

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 4

Chemical of Concern(1) Impact on Human Receptors Comments

Surface Soil - Building 171

Aroclor-1248

Maintenance Worker ILCR = 2.1E-5                    
Occupational Worker ILCR = 2.2E-4                   
Trespasser ILCR = 1.6E-5                                   
Total Recreational User ILCR = 8.1E-5
Total Residential ILCR = 7.2E-4

Risks for Aroclor-1248 exceeded 1E-4 for occupational workers and hypothetical 
future residents.  Risks for other receptors were within the U.S. EPA's target risk 
range.  Recommend further study in CMS.

PAHs
Occupational Worker ILCR = 7.0E-6                        
Total Recreational User ILCR = 2.6E-6                    
Total Residential ILCR = 2.4E-5

Risks from PAHs in soil were within the U.S. EPA's target risk range for 
occupational workers and future residents and less than 1.0E-6 for all other 
receptors.  PAHs were infrequently detected and concentrations of PAHs in soil 
are within levels occurring in U.S. soils.  Recommend no further action.

Dioxins/Furans Total Residential ILCR = 3.9E-6

The total residential cancer risk for dioxins/furans slightly exceeded 1E-6 and 
ILCRs were less than 1E-6 for all other receptors.  2,3,7,8-TCDD TEQs were within 
typical levels occurring U.S. soils and were less the 1 ug/kg preliminary 
remediation goal established by the U.S. EPA (U.S. EPA, 1998). Recommend no 
further action.

Surface/Subsurface Soil - Building 171

Aroclor-1248

Construction Worker ILCR = 6.1E-6                    
Maintenance Worker ILCR = 9.9E-6                    
Occupational worker ILCR = 1.0E-4,                   
Trespasser ILCR = 7.7E-6                                   
Total Recreational User ILCR = 3.9E-5
Total Residential ILCR = 3.5E-4

Risks for Aroclor-1248 exceeded 1E-4 for occupational workers and hypothetical 
future residents.  Risks for other receptors were within the U.S. EPA's target risk 
range.  Recommend further study in CMS.

PAHs
Occupational Worker ILCR = 7.0E-6                    
Total Recreational User ILCR = 2.6E-6                    
Total Residential ILCR = 2.4E-5

Risks from PAHs in soil were within the U.S. EPA's target risk range for 
occupational workers and future residents and less than 1.0E-6 for all other 
receptors.  PAHs were infrequently detected and concentrations of PAHs in soil 
are within levels occurring in U.S. soils.  Recommend no further action.

Di i /F T t l R id ti l ILCR 1 4E 6

The total residential cancer risk for dioxins/furans slightly exceeded 1E-6 and 
ILCRs were less than 1E-6 for all other receptors.  2,3,7,8-TCDD TEQs were within 
t i l l l i U S il d l th 1 /k li iDioxins/Furans Total Residential ILCR = 1.4E-6 typical levels occurring U.S. soils and were less the 1 ug/kg preliminary 
remediation goal established by the U.S. EPA (U.S. EPA, 1998). Recommend no 
further action.

Arsenic
Occupational Worker ILCR = 5.1E-6                        
Total Recreational User ILCR = 1.8E-6                
Total Residential ILCR = 2.1E-5

Risks for arsenic were within the U.S. EPA's target risk range for all receptors.  
Background analysis has shown that the concentrations of arsenic in soil are likely 
to be within naturally occurring levels.  Recommend no further action.
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SUMMARY OF CONCLUSIONS
SWMU 13 MINE FILL B

NSWC CRANE
CRANE, INDIANA

PAGE 3 OF 4

Chemical of Concern(1) Impact on Human Receptors Comments

GROUNDWATER
4-Amino-2,6-dinitrotoluene Child resident HQ = 1.7

2,4,6-Trinitrotoluene Child resident HQ = 1.3 
Residential ILCR = 3.7E-6

RDX

Occupational Worker HI = 2.2                                 
Child Recreational User HI = 2.1                              
Adult Resident HQ = 6.1
Child Resident HQ = 21                                       
Occupational Worker ILCR = 2.6E-4                        
Total Recreational User ILCR = 1.1E-4                 
Total Residential ILCR = 1.3E-3

Arsenic
Occupational Worker ILCR = 6.6E-6                   
Total Recreational User ILCR = 2.8E-6                 
Total Residential ILCR = 3.3E-5

Risks for arsenic are based on the hypothetical future residential use of 
groundwater. The average concentration in groundwater across the site (2.7 ug/L) 
is less than the U.S. EPA MCL (10 ug/L) and IDEM cleanup level (50 mg/L).  No 
background or upgradient sample data for groundwater are available and it is likely 
that the concentrations of arsenic are within background levels. Recommend  no 
further action.

Iron Adult Resident HQ = 2 
Child Resident HQ = 7

Risks for iron are based on the hypothetical future residential use of groundwater. 
Risks calculated for iron are not based on adverse health effects but rather on 
recommended daily allowances. No background or upgradient sample data for 
groundwater are available for SWMU 13. Iron was not used in processes and 
operations as SWMU 13. The concentrations of iron in goundwater are similar to 
levels detected at other sites at Crane. Recommend further study in CMS.

Lithium Adult Resident HQ = 1.2 
Child Resident HQ = 4.1

Risks for lithium are based on the hypothetical future residential use of 
groundwater. Concentrations of lithium in all samples were less than the U.S. EPA 
Region 9 PRG for Tap Water. No background or upgradient sample data for 
groundwater are available for SWMU 13. Lithium was not used in processes and 

Explosives were detected in soil, groundwater, surface water, and sediment at 
SWMU 13.  Elevated risks are based on the hypothetical future residential,  
industrial, and recreational use of groundwater. Risks under current land use, 
future industrial risks, and risks from other media are less than U.S. EPA 
benchmarks. Recommend further study in CMS.

operations as SWMU 13. Recommend further study in CMS.

Manganese Adult Resident HQ = 2.2 
Child Resident HQ = 7.4 

Risks for manganese are based on the hypothetical future residential use of 
groundwater. No background or upgradient sample data for groundwater are 
available for SWMU 13. Manganese was not used in processes and operations as 
SWMU 13. The concentrations of manganese in goundwater are similar to levels 
detected at other sites at Crane. Recommend further study in CMS.

Nitrate/Nitrite-N Adult Resident HQ = 1.8
Child Resident HQ = 6.5

Risks for nitrate/nitrite-N are based on the hypothetical future residential use of 
groundwater. The His are calculated based on the conservative assumption that 
the nitrate/nitrite is predominantly nitrite.  If it is assumed to be nitrate, HIs are less 
than the goal of unity.  Recommend further study in CMS.
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SUMMARY OF CONCLUSIONS
SWMU 13 MINE FILL B

NSWC CRANE
CRANE, INDIANA

PAGE 4 OF 4

Chemical of Concern(1) Impact on Human Receptors Comments

GULLY SURFACE WATER

PAHs

Maintenance Worker ILCR = 1.3E-5                        
Trespasser ILCR = 1.4E-5                                   
Total Recreational User ILCR = 1.5E-4
Total Residential ILCR = 1.5E-4

Total risks for PAHs in surface water exceeded 1.0E-4 for recreational users and 
future residents. The risks are based on a dermal absorption model which is known 
to greatly overestimate risks for PAHs in water.  Exposure to gully surface water 
not always a complete exposure pathway because the water is not always present 
in the gullies.  The presence of PAHs in gully surface water is probably due to 
particulate matter in the samples. Therefore, the risks for PAHs in surface water 
are not considered to be real.  Recommend no further action.

RDX

Child Recreational User HI = 1.3                              
Child Resident HI = 1.3                                            
Trespasser ILCR = 1.2E-5                                       
Total Recreational User ILCR = 4.6E-5
Total Residential ILCR = 4.6E-5

ILCRs for RDX in surface water are within the U.S. EPA's target risk range for all 
potential receptors. HIs for child recreational users and future child residents 
slightly exceed unitry. are based on a very conservative future residential land use 
scenario. Exposure to gully surface water not always a complete exposure pathway 
because the water is not always present in the gullies.  Since RDX is one of the 
main SWMU 13 contaminants, further study in the CMS is recommended.

Arsenic Total Recreational User ILCR = 2.1E-6                
Total Residential ILCR = 2.1E-6

Risks from exposure to arsenic in surface water are less than or within the U.S. 
EPA's target risk range for all receptors. Concentration in only 1 of 33 samples 
exceeded the MCL. Exposure to gully surface water not always a complete 
exposure pathway because the water is not always present in the gullies. 
Recommend no further action.

GULLY SEDIMENT

Arsenic

Maintenance Worker ILCR = 1.5E-6                   
Trespasser ILCR = 1.2E-6                                     
Total Recreational User ILCR = 5.5E-6                  
Total Residential ILCR = 5.3E-6

Risks from exposure to arsenic in sediment are within the U.S. EPA's target risk 
range for all receptors (slightly exceeding 1E-6).  Concentrations of arsenic in gully 
sediment samples are similar to concentrations in the upgradient location. 
Recommend no further action.

MAINSTREAM SEDIMENT
Maintenance Worker ILCR = 3.4E-6                     Risks from exposure to arsenic in sediment are within the U.S. EPA's target risk 

Arsenic

Maintenance Worker ILCR  3.4E 6                     
Trespasser ILCR = 2.7E-6                                     
Total Recreational User ILCR = 1.2E-5                  
Total Residential ILCR = 1.2E-5

Risks from exposure to arsenic in sediment are within the U.S. EPA s target risk 
range for all receptors.  Concentrations of arsenic in mainstream sediment 
samples are similar to concentrations in the upgradient location. Recommend no 
further action.

1  Any carcinogenic chemical with a ILCR of greater than 1.0E-6 or a non-carcinogenic 
   chemical contributing to target organ hazard indices (HI) greater than 1.0.
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FIGURE 7-1

SUMMARY OF HUMAN HEALTH RISK ASSESSMENT PROCESS
SWMU 13 - MINE FILL B

NSWC CRANE
CRANE, INDIANA
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FIGURE 7-2

HUMAN HEALTH CONCEPTUAL SITE MODEL
SWMU 13 MINE FILL B

NSWC CRANE, INDIANA
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8.0  ECOLOGICAL RISK ASSESSMENT 

The goal of this SERA for SWMU 13 – MFB is to evaluate the potential for adverse ecological impacts of 

site-related contamination.  The goal of this SERA was accomplished by identifying the COPCs detected 

at concentrations that exceed screening levels, identifying the locations of these exceedances, and 

concluding whether or not further investigation and/or remedial action at SWMU 13 at NSWC Crane is 

warranted from an ecological perspective.   

 

8.1 INTRODUCTION 

The SERA methodology used at NSWC Crane is in accordance with the following guidance documents: 

 

• Department of Navy Environmental Policy Memorandum 97-04: Use of Ecological Risk Assessments 

dated May 16, 1997.  

 

• Navy Policy for Conducting Ecological Risk Assessment (Navy, 1999). 

 

• Final Guidelines for Ecological Risk Assessment (U.S. EPA, 1998). 

 

• Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting 

Ecological Risk Assessments (U.S. EPA, 1997a).   

 

This SERA consists of Steps 1, 2, and 3a of the 8 ecological risk evaluation steps required by U.S. EPA 

guidance (U.S. EPA, 1997a and 1998) and the Navy Policy for Conducting Ecological Risk Assessments 

(ERAs) (Navy, 1999).  These eight steps consist of Steps 1 and 2, which constitute a SERA, followed by 

four additional steps, which constitute a Baseline ERA (BERA), and conclude with Step 8, a risk 

management evaluation.  Step 3a is technically the first step of the BERA and it consists of a refinement 

of the conservative exposure assumptions but it is included in this SERA in accordance with Navy 

guidance.  Steps 3b through 7 are conducted if additional evaluations or investigations are necessary.  

Aspects of Step 8, risk management, are addressed throughout the ERA process, in cooperation with the 

Region 5 regulators.  

 

A schematic diagram of the general risk assessment process is provided in Figure 8-1.  In addition, 

Figures 8-2, 8-3, and 8-4 are flow charts that summarize the ERA process that was used to evaluate risks 
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for ecological receptors exposed to chemicals in surface soil, sediment, and surface water, respectively.  

These flow charts are discussed later in this ERA. 

 

8.2 SCREENING-LEVEL PROBLEM FORMULATION 

The screening-level problem formulation is the first step of the SERA and includes identification of 

potential receptor groups, COPCs, and the mechanisms for contaminant fate, transport, and toxicity.  

Determination of the complete exposure pathways that exist at a site is accomplished at this point to 

facilitate receptor selection.  The problem formulation process enables the risk assessor to identify the 

ecological resources to be protected (known as assessment endpoints); the measurements that will be 

used to evaluate risks to those resources (known as measures of effects); and the chemicals, geographic 

areas, and environmental media relevant to the risk assessment.   

 

As part of receptor identification, site habitats and potential ecological receptors are described.  These 

characteristics, as they apply to ecological risk, are described in the following subsections. 

 

8.2.1 Environmental Setting 

8.2.1.1 Basewide Environmental Setting 

A biological characterization of NSWC Crane, including a list of plants and animals found at the facility, is 

presented in the Installation Assessment (IA) (Army, 1978) and the IAS [Naval Energy and Environmental 

Support Agency (NEESA), 1983] and is summarized in the Environmental Monitoring Reports (EMRs) 

(Halliburton NUS, 1992a and 1992b).  A list of the species that may inhabit NSWC Crane and are 

protected under the United States Endangered Species Act, Indiana Department of Natural Resources 

Heritage Data Center, or the United States Fish and Wildlife Service is summarized in the RCRA Facility 

Permit and below.  The following paragraphs briefly summarize the environmental setting at the base. 

 

Eighty (80) percent of NSWC Crane’s 63,000 acres is classified as Central Hardwoods Forest of the 

United States.  In addition, some former agricultural fields are in various stages of succession.  Open 

spaces on dry upland sites contain almost pure stands of grasses with some clumps of woody plants 

such as persimmon, sassafras, and sumac.  Wetter sites have river birch, willow, sycamore, and 

cottonwood.  Hillside communities have mostly hickory, white and black oak, red maple, sugar maple, 

tulip poplar, ash, and beech (NEESA, 1983).   

 

The great variety of habitats at NSWC Crane (i.e., many stages of forest succession, streams, ponds, 

Lake Greenwood, grassy open spaces) lead to great diversity of animal species (NEESA, 1983).  These 
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species include but are not limited to mammals such as white-tailed deer, beaver, coyote, hawks, red fox, 

rabbits, raccoons, and mice; birds such as ducks, geese, wild turkey, bobwhite quail, red-tailed hawks, 

and American robins; and various amphibians, reptiles, fish, and invertebrates.  

 

Six main creeks receive drainage in five separate drainage basins at NSWC Crane: Furst Creek, Sulphur 

Creek, Little Sulphur Creek, Boggs Creek, Turkey Creek, and Seed Tick Creek.  There also are many 

smaller streams, creeks, and drainage ditches located at the facility, along with several small man-made 

ponds and one large lake (Lake Greenwood).  Lake Greenwood is the source of potable water for NSWC 

Crane.  Surface water from the facility eventually discharges to the eastern fork of the White River, which 

is located south of the facility. 

 

The drainage ditches at MFB (which is approximately 50 acres in size) eventually discharge to Boggs 

Creek and Turkey Creek.  The Boggs Creek-Headwaters and Boggs Creek-Goldsberry Hollow waterbody 

segments designated state water uses are aquatic life support, fish consumption, and primary contact.  

These waterbody segments were not assessed as part of the 2004 Indiana Integrated Water Quality 

Monitoring and Assessment Report to determine if the waterbody was supporting those uses (IDEM, 

2004).   However, the Boggs Creek-Buzzard Run waterbody segment, located downstream of the Boggs 

Creek-Goldsberry Hollow waterbody segment, is fully supporting the aquatic life support and primary 

contact water uses; it was not assessed for the fish consumption water use.  The Turkey Creek 

waterbody segment was included in the IDEM Assessment Report but was not assessed because 

insufficient data or no data was available to determine a designated use. 

 

Threatened and Endangered Species 

The Endangered Species Management Plan for NSWC Crane (Comarco, 2000) identified the federal and 

state threatened and endangered species and species of special concern potentially present at NSWC 

Crane.  Information included in the Endangered Species Management Plan was obtained from studies 

and surveys conducted by the Navy and other agencies and groups such as universities and research 

institutions.  A small subset of these studies include the Inventory of Neotropical Migratory Birds, Mist Net 

and Radiotelemetry Surveys for the Indiana bat,  Bobcat Trapping, Rattlesnake Survey, Purdue University 

Wildlife Studies, and several fish surveys, and bird counts.  These studies and others that were used in 

compiling the list of endangered species present at NSWC Crane are described in more detail in the 

Endangered Species Management Plan (Comarco, 2000) and below.   

 

The Indiana bat and bald eagle are the only federally threatened or endangered species known to occur 

at NSWC Crane.  The bald eagle is not likely present at SWMU 13 due to a lack of vast expanses of open 
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water (i.e., the preferred hunting habitat for the bald eagle).  A mist net and radiotelemetry survey for the 

Indian bat has been conducted at the Crane Division (BHE Environmental, Inc, 1999).  Two mist net sites 

were located in the mainstream tributary to Boggs Creek adjacent to SWMU 13; however, no Indiana bats 

were captured at these two locations between May 18 and July 11, 1998.  Therefore, although Indiana 

bats have been captured at NSWC Crane, their presence surrounding SWMU 13 has not been 

documented. 

 

In addition, a number of state endangered and federal and state species of concern have been listed for 

NSWC Crane (Comarco, 2000).  The state endangered species list recorded (Comarco, 2000) for NSWC 

Crane includes two mammals (bobcat and Indiana bat), one reptile (timber rattlesnake), and several birds 

(bald eagle, osprey, loggerhead shrike, yellow-crowned night-heron, Virginia rail, king rail, and Henslow’s 

sparrow.  The Rare and Endangered Animals of Indiana list (DNR, 2004) was also reviewed to verify that 

no changes in the status of these species had occurred since October 2000.  This list is much larger than 

that presented in Comarco (2000) and is not reiterated here.  An internet search was conducted and it 

was verified that the species listed above did not experience a change in status. 

 

Boggs Creek and Turkey Creek discharge off-site to the East Fork of the White River.  River otters, a 

state endangered species, are being reintroduced to Indiana.  The otters are expanding from their original 

release sites into other watersheds including the East Fork of the White River (Indiana DNR, 2000).  Also, 

the East Fork of the White River is the site for an ongoing study of lake sturgeon populations, another 

state endangered species (DNR, 2000).  Finally, spotted darters, a state endangered species, has been 

found in the East Fork of the White River (Indiana DNR, 2000).  Note that other threatened, endangered, 

or special concern species also may be present in the water bodies just off-site of Crane, as well. 

 

8.2.1.2 Site Specific Environmental Setting 

Figure 8-5 is an aerial photograph of SWMU 13 and indicates the SWMU boundaries.  Appendix J.1 

presents the ecological assessment checklist. 

 

SWMU 13 consists of buildings, roads, railroad lines, parking lots, grass-covered fields, and adjoining 

forested areas.  The grass fields make up approximately half of the SWMU area while the other half of the 

SWMU is represented by heavily forested areas.  Surface drainage at MFB is routed via ditches and 

culverts to intermittent drainageways transcending slopes on the northwestern and southeastern 

boundaries of the site.  The majority of surface drainage is collected and drained toward the northwest.  

Surface drainage flowing toward the northwest enters a southwestward-flowing intermittent tributary to 

Boggs Creek.  Boggs Creek continues to flow southward past the southern boundary of the base.  

020501/P 8-4 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date:  April 2007 

Section 8 
Page 5 of 66 

 
Surface drainage flowing down the slope southeast of MFB enters intermittent drainageways, which 

converge into two larger intermittent drainageways.  These larger intermittent drainageways flow into 

Turkey Creek, which flows south-southwestward to merge with Boggs Creek.  

 

8.2.2 Contaminants, Ecotoxicity, and Fate and Transport 

Based on the historical site data and sampling, the following parameters are among the site-related 

chemical contaminants known to be present or potentially present in environmental media in SWMU 13: 

 

• Explosives (e.g., TNT and HMX) and their degradation products (e.g., 2-amino-4,6-dinitrotoluene). 

• Metals (e.g., selenium). 

• PCBs (from PCB oils leaked from therminol boilers). 

 

8.2.2.1 Physical and Chemical Characteristics 

Physical and chemical characteristics of contaminants may affect their mobility, transport, and 

bioavailability in the environment.  These characteristics include bioaccumulation factors (BAFs), organic 

carbon partition coefficients, and octanol-water partition coefficients.  The physical and chemical 

characteristics of the different chemical classes present in SWMU 13 media are presented in Appendix 

J.2. 

 

8.2.3 Potential Exposure Pathways 

Section 1.2 of this RFI describes the operational history, deposition mechanisms, and potential 

contaminant migration patterns for SWMU 13.  Section 1.3 presents detailed descriptions of previous 

investigations and the potential sources of contamination for SWMU 13.  The contaminants from these 

sources may have migrated to soil, sediment, surface water, and/or groundwater via various transport 

pathways (e.g., particulate emissions, run-off, leaks, direct discharge, etc.).   

 

8.2.3.1 Surface Soil 

Several groups of terrestrial ecological receptors can be exposed to contaminants in surface soil.  

Invertebrates such as earthworms are exposed to contaminants as they move through the soil and ingest 

soil particles while searching for food.  Plants are exposed to the contaminants via direct contact as 

contaminants are absorbed through the roots.  Contaminants are then translocated to different parts of 

the plants (e.g., leaves, seeds).  These pathways are evaluated in the SERA.   
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Small mammals may be exposed to contaminants in soil via several exposure routes.  They may be 

exposed by direct contact as they search for food or burrow into the soil.  Exposure of terrestrial wildlife to 

contaminants in the soil via dermal contact is unlikely to represent a major exposure pathway because 

fur, feathers, and chitinous exoskeletons are expected to minimize transfer of contaminants across 

dermal tissue.  Therefore, the dermal pathway was not evaluated in the SERA.  Small mammals also may 

be exposed to contaminants in the soil via incidental ingestion of soil and ingestion of plants and/or 

invertebrates that have accumulated contaminants from the soil.  These pathways are evaluated in the 

SERA.    

 

Larger predatory species such as the red fox and red-tailed hawk can be indirectly exposed to soil 

contaminants by ingesting small mammals that have accumulated contaminants from soil.  These 

pathways are evaluated in the SERA. 

 

8.2.3.2 Groundwater 

Ecological receptors are not directly exposed to contaminants in groundwater at the site.  Exposure to 

groundwater discharging as a seep or directly to a surface water body represents a complete exposure 

pathway and is evaluated as part of the surface water pathway.  

 

8.2.3.3 Surface Water/Sediment 

As mentioned above, contaminants in groundwater may discharge as a seep that flows into surface water 

or may discharge directly into a surface water body.  Contaminants in soil may also enter the intermittent 

drainage channels at SWMU 13 via overland flow.  

 

The aquatic habitat at SWMU 13 consists of small and intermittent gullies that drain SWMU 13 water run-

off to Boggs Creek and Turkey Creek.  Although the small tributaries are typically wet during rain events 

only, these gullies feed water and sediments to Turkey Creek and the mainstream channel at SWMU 13, 

which drains to Boggs Creek. Figure 4-4 shows the mainstream channel west of SWMU 13 as the 

“Unnamed Tributary to Boggs Creek.”  Boggs Creek and Turkey Creek are perennial streams that support 

benthic macroinvertebrates year-round.  Therefore, it is likely that populations of benthic 

macroinvertebrates that inhabit Boggs Creek and Turkey Creek are able to repopulate portions of the 

intermittent drainage channels at SWMU 13 after heavy rain events.  Although it is unlikely that enough 

water is present in the intermittent drainage channels to sustain benthic macroinvertebrates during all 

times of the year, it is possible that these receptors are present in the mainstream at SWMU 13 during 

wet seasons. 
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It is not likely that the drainageways sustain fish year-round; however, a 12-inch fish was observed near a 

culvert at SWMU 13 during the ecological site survey.  Additionally, as previously mentioned, Boggs 

Creek and Turkey Creek are perennial streams that support aquatic organisms, including fish, year-

round.  It is possible that fish from Boggs Creek and Turkey Creek migrate upstream into the mainstream 

at SMWU 13 and are exposed to contaminants in surface water and sediment.  The intermittent gullies 

are typically dry except during heavy rain events; however, during several site visits water was present.  

Therefore, the presence of small fish during at least some times of the year is possible.  Fish could be 

exposed to chemical contamination by direct contact with, and ingestion of, contaminated surface water 

or sediments.   

 

Piscivorous wildlife may consume fish that have accumulated chemicals from surface water and 

sediment; however, it is unlikely that piscivorous wildlife will obtain significant portions of their diet from 

these surface water sources.  Therefore, this exposure pathway was not evaluated in this SERA. 

 

8.2.3.4 Air 

Although inhalation of particulates by mammals and birds may be a complete pathway, it is expected to 

be insignificant compared to other pathways such as ingestion of food items that have bioaccumulated 

contaminants from soil, particularly because exhaust emissions from ventilation systems ceased in 1973 

with the discontinuation of ordnance assembly at SWMU 13.  Also, inhalation pathways are not typically 

evaluated in SERAs because of the uncertainty inherent in estimating exposure levels and toxicological 

effects.  Therefore, the air inhalation pathway is not evaluated in the SERA. 

 

8.2.4 Endpoints 

8.2.4.1 Assessment Endpoints 

Assessment endpoints are an explicit expression of the environmental value that is to be protected (U.S. 

EPA, 1997a).  The selection of these endpoints is based on the habitats present, the migration pathways 

of probable contaminants, and the relevant exposure routes for the receptors.  

 

As already discussed in 8.2.1.2, the habitat in the central portion of SWMU 13 consists primarily of open 

areas with grasses and shrubs, surrounded by wooded areas.  However, the SWMU is covered to some 

extent by roads and buildings (see Figure 8-5).  The drainageways adjacent to the sites are intermittent, but 

they ultimately drain to larger water bodies.  Based on the habitats at SWMU 13, the assessment endpoints 
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include protection of the following groups of receptors from adverse effects of contaminants on their growth, 

survival, and reproduction: 

 

• Soil invertebrates 

• Terrestrial vegetation 

• Herbivorous birds and mammals 

• Vermivorous birds and mammals 

• Carnivorous birds and mammals 

• Benthic macroinvertebrates 

• Fish 

• Amphibians and reptiles 

 

The following paragraphs discuss the reasons that the above assessment endpoints were selected for 

evaluation in the SERA. 

 

Soil Invertebrates: Soil invertebrates are expected to be present in the soil at SWMU 13.  They aid in the 

formation of soil and the redistribution and decomposition of organic matter in the soil, and they serve as 

a food source for higher trophic-level organisms.  They also can accumulate bioaccumulative 

contaminants that can then be transferred to the higher trophic-level organisms that consume soil 

invertebrates.  

 

Terrestrial Vegetation: Terrestrial vegetation at SWMU 13 (where present) consists of grasses, shrubs, 

and trees.  They serve as a food source and provide shade and cover for many organisms, and they help 

to prevent soil erosion, among other important functions.  They also can accumulate some contaminants 

that can then be transferred to the higher trophic-level organisms that consume plants.   

 

Herbivorous Birds and Mammals: Herbivorous birds and mammals (i.e., animals that consume only plant 

tissue) may be present in vegetative habitats at SWMU 13.  Their role in the community is essential 

because, without them, higher trophic levels could not exist (Smith, 1966).  They may be exposed to and 

accumulate contaminants present in the plants they consume. 

 

Vermivorous Birds and Mammals: Vermivorous birds and mammals are present throughout the base in 

different terrestrial habitats (i.e., forested, open field) and are undoubtedly present at SWMU 13.  These 

are considered first-level carnivores, and they serve as a food source for higher trophic-level carnivores.  

They may be exposed to and accumulate contaminants present in the food items they consume. 
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Carnivorous Birds and Mammals: Carnivorous birds and mammals consist of birds and mammals that 

consume other mammals and birds.  Carnivorous birds and mammals that feed on other birds and 

mammals are at the top of the food chain.  The top carnivores typically are less densely distributed than 

the herbivores and first-level carnivores because they require a larger area to hunt for their food.  All of 

the carnivores may be exposed to and accumulate contaminants that are present in the food items they 

consume. 

 

Benthic Macroinvertebrates: Benthic macroinvertebrates are similar to soil invertebrates in that they serve 

as a food source for higher trophic-level organisms (i.e., fish, amphibians, birds, mammals).  Their 

presence in the intermittent drainageways will be ephemeral because of a lack of suitable habitat and 

water flow; however, these receptors are present in Boggs Creek and Turkey Creek year-round.  Benthic 

macroinvertebrates can accumulate contaminants that can then be transferred to higher trophic-level 

organisms such as fish in Boggs Creek and Turkey Creek.   

 

Fish:  Fish are not present in the drainageways leading away from SWMU 13 because the drainageways 

are usually dry.  However, SWMU 13 is located within the Boggs and Turkey Creek Drainage Basin, 

which is one of five drainage basins that carry surface water off the installation.  Boggs Creek and Turkey 

Creek are perennial streams and support fish year-round.  Fish in Boggs Creek and Turkey Creek may be 

exposed to and can accumulate contaminants from the food items they consume or from the surface 

water in which they live.  Additionally, fish in Boggs Creek and Turkey Creek may swim upstream into the 

mainstream at SWMU 13 during higher flow periods.  In fact, fish were found at surface water location 

13SW035 in an 8-foot-wide pooled area (see Appendix C for the field sheets).  Therefore, in order to be 

conservative, fish in Boggs Creek and Turkey Creek are evaluated as part of the SERA for the potential 

migration of SWMU 13 surface water and sediment concentrations and the potential migration of fish into 

the mainstream. 

 

Amphibians and Reptiles: Amphibians are expected to inhabit water bodies and the surrounding areas, 

and reptiles can inhabit both aquatic environments and terrestrial habitats.  Amphibians and reptiles feed 

primarily on invertebrates, plants, fish, and/or small mammals.  They are exposed to and can accumulate 

contaminants from the food items they consume or from the surface water, sediment, or surface soil in 

which they live. 

 

Not all of the potential assessment endpoints will be evaluated in the SERA.  As indicated in U.S. EPA 

guidance (U.S. EPA, 1997a), “it is not practical or possible to directly evaluate risks to all of the individual 

components of the ecosystem at a site.  Instead, assessment endpoints focus the risk assessment on 
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particular components of the ecosystem that could be adversely affected by contaminants from the site.”  

Therefore, the SERA will focus on the endpoints that will tend to yield the highest risks, which should then 

account for endpoints that will have lower risks.  For example, omnivores were not selected as 

assessment endpoints because exposure to contaminants in plants is greatest for herbivores and 

exposure to contaminants in invertebrates is greatest for insectivores.  Therefore, omnivores will be 

protected by protecting herbivores and insectivores. 

 

8.2.4.2 Measurement Endpoints 

Measurement endpoints are estimates of measurable biological impacts (e.g., mortality, growth, and 

reproduction) that are used to evaluate the assessment endpoints.  The following measures of effects 

were used to evaluate the assessment endpoints in the SERA: 

 

• Soil screening values - Mortality, growth, and reproduction of plants and soil invertebrates will be 

evaluated by comparing the measured concentrations of chemicals in surface soil to screening values 

designed to be protective of ecological receptors. 

 

• Wildlife toxicity reference values (TRVs) - Mortality, reproductive, and/or developmental effects of 

birds and mammals will be evaluated by comparing the estimated dose incurred (based on 

conservative and average assumptions) from ingestion of contaminants in surface water, sediment, 

surface soil, plants, invertebrates, and small mammals to wildlife TRVs.   

 

• Sediment screening values - Mortality and other adverse effects (e.g., growth, feeding rates, and 

behavioral changes) of benthic macroinvertebrates will be evaluated by comparing the measured 

concentrations of chemicals in sediment to screening values designed to be protective of ecological 

receptors.  

 

• Surface water screening values - Mortality and other adverse effects (e.g., growth, feeding rates, and 

behavioral changes) of aquatic organisms will be evaluated by comparing the measured 

concentrations of chemicals in the surface water to screening values designed to be protective of 

ecological receptors. 

 

8.2.4.3 Selection of Receptor Species 

Many receptors in the soil environments at SWMU 13 are typically grouped into general categories such 

as soil invertebrates and vegetation.  This is a reflection of the nature of the threshold values, effects 
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values, or criteria typically used to characterize risk for such organisms.  However, for vertebrate 

receptors selection of a representative species is required so that risks incurred by intake through eating 

and drinking can be estimated to these upper-level species. 
 
Ingestion is the primary route of exposure for most mammals and birds.  The selection of species used to 

represent the receptor groups identified in Section 8.2.4.1 was based on considerations of their preferred 

habitat, body size, sensitivity to contaminants, home range, abundance, commercial or sport utilization, 

legal status, and functional role (e.g., predators).  The availability of exposure parameters such as body 

mass, feeding rate, and drinking rate may also be a factor in selecting surrogate species.  The following 

surrogate species are proposed for use in food-chain modeling: 
 

• Herbivorous mammal - meadow vole 

• Herbivorous bird -  bobwhite quail 

• Insectivorous mammals - short tail shrew 

• Insectivorous bird - American woodcock 

• Carnivorous mammal – fox 

• Carnivorous bird – hawk  

 

Receptor profiles for each of the species above are presented in Appendix J.3. 

 

8.2.4.4 Conceptual Model  

A conceptual model in problem formulation is a written description and visual representation of predicted 

relationships between ecological entities and the stressors to which they may be exposed.  The 

conceptual model consists of two primary components:  predicted relationships among stressor, 

exposure, and assessment endpoint response and a diagram that illustrates the relationships (U.S. EPA, 

1998).   

 

The primary sources of known or potential contamination at SWMU 13 were identified based on past 

operational practices and the physical characteristics of the sites.  As discussed in Section 1.0, the 

primary sources of contamination have been identified as explosive powders and particulates from MFB 

operations, wastewater collected in sumps, and PCBs that leaked from boilers.  These contaminants 

have been released to environmental media via washdown of explosive powders and particulates from 

rooftops, particulate emissions, leaks, and wastewater discharge; therefore, the primary stressors to 

ecological receptors are contaminants in surface soil, surface water, and sediment.  The primary 
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receptors for contaminants in surface soil are plants, invertebrates, amphibians and reptiles, and 

secondary receptors are birds and mammals.  The primary receptors for contaminants in surface water 

and sediment are fish, if present, amphibians and reptiles, and aquatic/benthic invertebrates, and 

secondary receptors are birds and mammals.  Figure 8-6 presents the conceptual site model for SWMU 

13. 

 

8.3 ECOLOGICAL EFFECTS EVALUATION/SELECTION OF COPCs 

8.3.1 Ecological Effects Evaluation 

The preliminary ecological effects evaluation is an investigation of the relationship between the magnitude 

of exposure to a chemical and the nature and magnitude of adverse effects resulting from exposure.  In 

addition to being a toxicological evaluation, it may also include descriptions of apparent effects seen 

during the site visit (i.e., stressed vegetation).  Toxicity thresholds are usually expressed in units of 

concentration when the medium of concern is in intimate contact with the receptor, such as surface water 

for aquatic organisms or soil for soil invertebrates.  For other receptors, such as terrestrial vertebrates, 

toxicity data are typically available as doses, with units equal to mass of contaminant per unit of body 

mass per unit of time (usually mg/kg/day).   

 

As the first step in the ecological effects evaluation, COPCs were selected by comparing contaminant 

concentrations in surface water, sediment, and surface soil samples to Region 5 ecological screening 

levels (ESLs) (U.S. EPA, 2003).  U.S. EPA has developed Ecological SSLs (Eco SSLs) for a few 

chemicals.  These values were used in place of the Region 5 ESLs because they are based on more 

recent data.  Also, the Region 5 ESLs for surface water are the lowest water quality criteria for the various 

states in U.S. EPA Region 5.  State of Indiana Water Quality Standards (WQSs) or U.S. EPA Water 

Quality Criteria (WQC) were considered in place of the Region 5 ESLs for surface water; however, no 

values from these sources were available for the chemicals detected in surface water samples.  The 

following bullets present the rules used in the selection of COPCs: 

 

• A contaminant was retained as a COPC for risks to plants and invertebrates, aquatic organisms, and 

benthic invertebrates and/or wildlife if the maximum detected concentration exceeded the associated 

ESL (or substituted screening level as described above) in surface soil, surface water, or sediment, 

respectively.  Contaminants retained as COPCs are further evaluated as part of Step 3a of the eight-

step ERA process. 
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• Calcium, magnesium, potassium, and sodium were not retained as COPCs in any medium because 

of their relatively low toxicity to ecological receptors and their high natural variability in concentrations. 

These metals are considered essential nutrients.  

 

• Contaminants without ESLs (or substituted screening levels, as appropriate) were retained as COPCs 

for further evaluation as part of Step 3a of the eight-step ERA process.  

 

An Ecological Effects Quotient (EEQ) approach was used to characterize the risk to ecological receptors.  

This approach characterizes the potential effects by comparing exposure concentrations with the effects 

data.  The EEQs for terrestrial receptors were calculated as follows: 

 

SSSL

Css
EEQ =  

where: 

 Css = Contaminant concentration in surface soil (µg/kg or mg/kg) 

SSSL = Surface Soil Screening Level (µg/kg or mg/kg), as described above 

 

The EEQs for the aquatic receptors were calculated as follows: 

 

SDSL
sdC

or
 SWSL

 swC
EEQ =  

where: 

 Csw = Contaminant concentration in surface water (µg/L) 

 Csd = Contaminant concentration in sediment (µg/kg or mg/kg) 

 SWSL = Surface Water Screening Level (µg/L) 

 SDSL = Sediment Screening Level (µg/kg or mg/kg) 

 

An EEQ of greater than 1.0 was considered to indicate potential risk.  Such values do not necessarily 

indicate that an effect will occur but only that a low (i.e., conservative) threshold has been exceeded. 

 

8.3.2 Selection of Contaminants of Potential Concern at SWMU 13 

Surface soil samples were collected as a part of the remedial activities at SWMU 13.  These samples 

were biased around the buildings in order to evaluate pre-remedial activities and post-remediation 

conditions associated with the identification, removal, and treatment through bioremediation of 
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explosives-contaminated soils.  Surface soil samples collected as a part of the remedial activities were 

analyzed for explosives, metals, and VOCs.  As discussed in Section 2.5, surface soil samples were also 

collected during three rounds as part of the SWMU 13 RFI.  Samples were analyzed for PCBs, dioxins, 

PAHs, and VOCs, and were biased for collection in areas where PCB contamination was expected to be 

greatest.  Both sets of data, samples collected as a part of the remedial operations and samples collected 

as a part of the RFI, were combined into one data set for the initial ecological COPC selection. 

 

Sediment and surface water samples were collected from intermittent streams, drainageways, and 

surface run-off locations at SWMU 13 during the three rounds of sampling for the RFI.  These data were 

separated into gully samples and mainstream samples.  Because SWMU 13 sits atop a ridge, gully 

samples were collected to evaluate contaminants migrating from the SWMU into the mainstream that is 

located at the base of the ridge.  The mainstream samples were collected in order to evaluate 

contaminant concentrations that have already migrated from the SWMU and their impacts on aquatic 

receptors. 

 

8.3.2.1 Surface Soil 

Table 8-1 is the ecological surface soil screening table for SWMU 13.  Historical explosives, VOCs, and 

metals data collected as a part of the remedial activities at SWMU 13 and other organic data (dioxins, 

PCBs, SVOCs) collected as a part of the RFI are included on Table 8-1.  The maximum concentrations 

detected in all SWMU 13 samples were used for the initial screening.  Chemicals that were selected as 

COPCs for plants/invertebrates and wildlife have been highlighted in Table 8-1.   

 

Although samples were analyzed for individual dioxins, the TEQ was used to evaluate risks in surface 

soil.  This was done because individual congeners have been found to cause toxic responses similar to 

those caused by TCDD and the TEQ accounts for the cumulative effects of the individual congeners.  

Dioxins were retained as COPCs because the TEQ value exceeded the 2,3,7,8-TCDD ESL.  One PCB, 

one explosive, and seven metals were selected as COPCs because the maximum detected 

concentrations exceeded associated ESLs.  Additionally, six explosives were selected as COPCs for 

further evaluation in the Step 3a because no criteria are available. 

 

All selected COPCs in surface soil were included in the food-chain model (Section 8.4.2), except for 

barium, because they are considered bioaccumulative chemicals (U.S. EPA, 2000) (see Table 8-1).  

Although explosives were not included in the U.S. EPA list of important bioaccumulative chemicals, 

explosives were included in the food-chain model in order to be conservative. 
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8.3.2.2 Sediment 

As stated above, gully samples were collected to evaluate contaminants migrating from the SWMU into 

the mainstream.  Table 8-2 is the ecological sediment screening table for gully samples collected at 

SWMU 13.  Twelve (12) SVOCs and eight metals were selected as COPCs because the maximum 

detected concentrations exceeded associated ESLs.  Additionally, two explosives and 12 metals were 

selected as COPCs for further evaluation in Step 3a because no criteria are available. 

 

The mainstream samples were collected to evaluate contaminant concentrations that have already 

migrated from the SWMU. Table 8-3 is the ecological sediment screening table for mainstream samples 

collected at SMWU 13.  Six metals were selected as COPCs because the maximum detected 

concentrations exceeded associated ESLs.  Additionally, nine metals were selected as COPCs for further 

evaluation in Step 3a because no criteria are available. 

 

8.3.2.3 Surface Water 

Table 8-4 is the ecological surface water screening table for the gully samples collected at SWMU 13.  

Three SVOCs, nine unfiltered metals, and six filtered metals were selected as COPCs because the 

maximum detected concentrations exceeded associated ESLs.  Additionally, two SVOCs, all explosives, 

four unfiltered metals, and two filtered metals were selected as COPCs for further evaluation in Step 3a 

because no criteria are available for comparison to the maximum concentrations. 

 

Table 8-5 is the ecological surface water screening table for mainstream samples collected at SWMU 13.  

One filtered metal (barium, filtered) was selected as a COPC because the maximum detected 

concentrations exceeded associated ESLs.  Additionally, all detected explosives, two unfiltered metals, 

three filtered metals, and nitrite/nitrate-N were selected as COPCs for further evaluation in Step 3a 

because no criteria are available. 

 

8.3.2.4 Summary 

Historical data collected as part of the SWMU 13 remedial activities was combined with more recent data 

in order to conduct a conservative ecological screening on surface soils at SWMU 13.  As presented in 

Sections 8.3.2.1, 8.3.2.2, and 8.3.2.3, some contaminants detected in surface soil, sediment, and surface 

water were retained as COPCs for further evaluation because the maximum detected concentrations 

exceeded the conservative screening values or screening values were not available for comparison to the 

maximum detected concentrations.  These chemicals are evaluated further in the Step 3a evaluation. 
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In summary, a SERA was performed for SWMU 13.  Based on the results of the evaluation, adequate 

information exists to determine that potential risks are possible for receptors exposed to the selected 

COPCs.  Also, sampling locations were biased towards areas where the contamination, if present, should 

be detected.  Therefore, the SERA is advancing to the Step 3a of the BERA – the refinement of the site-

related COPCs. 

 

8.4 STEP 3A -REFINEMENT OF CONSERVATIVE EXPOSURE ASSUMPTIONS 

Step 3a consists of refining the conservative exposure assumptions/concentrations when evaluating 

potential risks to ecological receptors (i.e., plants, invertebrates, and wildlife receptors) and re-evaluating 

the analytical data using benchmarks that may be more appropriate for the assessment endpoints.  The 

objective of the Step 3a refinement was to better define those chemicals that contribute to potentially 

unacceptable levels of ecological risk, and to identify and eliminate from further consideration those 

COPCs that were retained because of the use of very conservative exposure scenarios.  The Step 3a 

evaluation is designed to eliminate chemicals from further evaluation for certain groups of receptors.  For 

example, a chemical may not be retained as a COPC in soil based on risks to soil invertebrates but may 

be retained for evaluating risks to plants or wildlife.  Therefore, chemicals are evaluated during Step 3a in 

order of plants/invertebrates, aquatic receptors, and wildlife.  

 

Figures 8-2, 8-3, and 8-4 are flow charts that present the ERA process that is used to evaluate risks to 

ecological receptors from chemicals in the soil, sediment, and surface water, respectively.  The following 

sections describe the process for further evaluating chemicals initially selected as COPCs in soil, 

sediment, and surface water.  

 

Surface Soil 

Chemicals that were initially selected as COPCs in surface soil were carried through three independent 

flow paths: 1) to further evaluate risks to plants, 2) to further evaluate risks to invertebrates, and 3) to 

further evaluate risks to wildlife (i.e., mammals and birds).  This evaluation was conducted to determine 

whether there are potential risks to all three receptor groups (i.e., plants, invertebrates, and wildlife), or to 

only one or two of the receptor groups.  This is important because if the site proceeds further in a BERA, 

the studies in the BERA should only focus on the receptors that are at potential risk.  Because most of the 

Region 5 soil screening levels are based on risks to mammals or birds, potential risks to plants and 

invertebrates cannot be determined using these values.  Therefore, the first step in the Step 3a evaluation 

was to compare the maximum chemical concentration in the soil to "no-effects benchmarks" for plants 

and invertebrates such as the U.S. EPA Eco-SSLs.  Although some of the alternate benchmarks may be 
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based on effects concentrations such as EC20s, samples with chemical concentrations less than the "no-

effects benchmarks" are not expected to have significant effects.  The following bullets outline decisions 

that were made based on this comparison:  

 

• If the concentration was less than the no-effects benchmark, it was concluded that the chemical is not 

causing an unacceptable risk to that receptor group and the chemical was not evaluated further in 

Step 3a.   

 

• If the chemical concentration was greater than the no-effects benchmark (or the chemical does not 

have a no-effects benchmark), the chemical was further evaluated in Step 3a to determine if the risks 

are great enough to warrant additional evaluations [i.e., proceed to a BERA, develop cleanup levels, 

proceed to a corrective measures study (CMS), etc.].   

 

• If the concentration was greater than the no-effects benchmark (or the chemical does not have a no-

effects benchmark), but is less than background concentrations, it was concluded that the chemical is 

not causing an unacceptable site-related risk to that receptor group and the chemical was not 

evaluated further in Step 3a. 

 

Concurrent with the evaluation of risks to plants and invertebrates, bioaccumulative chemicals that were 

selected as COPCs were evaluated to determine if there are unacceptable risks to wildlife.  Even though 

the conservative COPC screening level may have been based on risks to wildlife, risks to wildlife were 

further evaluated in Step 3a to determine potential risks under an average exposure scenario.  The first 

step in the process was to determine whether the COPC is bioaccumulative.  A chemical was considered 

to be bioaccumulative, and thus carried through the food-chain model, if it was included in the list of 

important bioaccumulative chemicals in U.S. EPA (2000).  Also, some chemicals, such as energetics, that 

are not typically considered to be very bioaccumulative were included in the food-chain models to be 

conservative.  Non-bioaccumulative chemicals were not carried through the food-chain model and it was 

concluded that they were not causing an unacceptable risk to wildlife.  The following bullets outline 

decisions that were made based on the results of the food-chain model: 

 

• If the EEQ is less than 1.0 using average contaminant concentrations and exposure factors and the 

No Observable Adverse Effects Level (NOAEL) as the TRV, it was concluded that the chemical is not 

causing an unacceptable risk to wildlife and the chemical was not evaluated further in Step 3a.   
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• If the EEQ is greater than 1.0 using average contaminant concentrations and exposure factors and 

the NOAEL as the TRV, the chemical was further evaluated in Step 3a to determine if the risks are 

great enough to warrant additional evaluations (i.e., proceed to a BERA, develop cleanup levels, 

proceed to a CMS, etc.).   

 

• If the EEQ is greater than 1.0 using average contaminant concentrations and exposure factors and 

the NOAEL as the TRV, but the concentration of the chemical is less than background, it was 

concluded that the chemical is not causing an unacceptable site-related risk to wildlife and the 

chemical was not evaluated further in Step 3a. 

 

For chemicals evaluated further in Step 3a, the other Step 3a factors described below were used to 

determine if the risks were great enough to warrant additional evaluations (i.e., proceed to a BERA, 

develop cleanup levels, proceed to a CMS, etc.). 

 

Sediment 

Chemicals initially selected as COPCs in sediment were carried through one single flow path, i.e., to 

further evaluate risks to invertebrates.  Because many of the Region 5 sediment screening levels are 

based on equilibrium partitioning, the maximum contaminant concentration was compared to an alternate 

lower effects level following the order of preference listed below: 

 

• Canadian Sediment Guidelines (OMOE, 1993) Lowest Effects Levels 

• Long and Morgan (1991) Effects-Range Low 

• Long et al. (1995) Effects-Range Low 

• Other values, as necessary and available 

 

The following bullets outline decisions that were made based on this comparison: 

 

• If the concentration was less than the lower-effects benchmark, it was concluded that the chemical is 

not causing an unacceptable risk to invertebrates and the chemical was not evaluated further in Step 

3a.   

 

• If the concentration was greater than the lower-effects benchmark, the chemical was further 

evaluated in Step 3a to determine if the risks are great enough to warrant additional evaluations (i.e., 

proceed to a BERA, develop cleanup levels, proceed to a CMS, etc.).   
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• If the concentration was greater than the lower-effects benchmark but the chemical concentration was 

less than upgradient concentrations, it was concluded that the chemical is not causing an 

unacceptable site-related risk to invertebrates and the chemical was not evaluated further in Step 3a.  

 

For chemicals evaluated further in Step 3a, the other Step 3a factors described below were used to 

determine if the risks are great enough to warrant additional evaluations (i.e., proceed to a BERA, 

develop cleanup levels, proceed to a CMS, etc.). 

 

Surface Water  

Chemicals selected as COPCs in surface water were carried through two independent flow paths: 1) to 

further evaluate risks to aquatic organisms, and 2) to further evaluate risks to terrestrial wildlife (i.e., 

mammals and birds).  This further evaluation was conducted to determine if there are potential risks from 

that chemical to both receptor groups (i.e., invertebrates and wildlife), or to only one of the receptor 

groups.  This is important because if the site proceeds further in a BERA, the studies in the BERA should 

only focus on the receptors that are at potential risk.  Organic chemicals that are initially selected as 

COPCs were evaluated in Step 3a.  However, for metals, the following decisions were made: 

 

• If the metal was either not detected in the filtered samples, or was detected at a concentration less 

than the screening level in the filtered samples, it was concluded that the chemical is not causing an 

unacceptable risk to aquatic organisms and the chemical was not evaluated further in Step 3a.   

 

• If the metal was detected in the filtered samples at a concentration greater than the screening level, 

and the chemical concentration was greater than upgradient concentrations, it was concluded that the 

chemical may be causing an unacceptable risk to aquatic organisms and the chemical was evaluated 

further in Step 3a.   

 

• If the metal was detected in the filtered samples at a concentration greater than the screening level, 

but the chemical concentration was less than upgradient concentrations, it was concluded that the 

chemical is not causing an unacceptable risk to aquatic organisms and the chemical was not 

evaluated further in Step 3a. 

 

Concurrent with the evaluation of risks to aquatic organisms, chemicals that are retained as site-related 

COPCs were further evaluated to determine if there are unacceptable risks to terrestrial wildlife.  The 

following bullets outline decisions that were made based on the results of the food-chain model: 
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• If the EEQ (see Section 8.5) is less than 1.0 (based on the surface water portion of the food-chain 

model) using average contaminant concentrations and exposure factors and the NOAEL as the TRV, 

it was concluded that the chemical is not causing an unacceptable risk to terrestrial wildlife.   

 

• If the EEQ is greater than 1.0 (based on the surface water portion of the food-chain model) using 

average contaminant concentrations and exposure factors and the NOAEL as the TRV, and the 

chemical concentration is greater than background (or upgradient concentrations) the chemical will be 

further evaluated in Step 3a to determine if the risks are great enough to warrant additional 

evaluations (i.e., proceed to a BERA, develop cleanup levels, proceed to a CMS, etc.).    

 

• If the EEQ is greater than 1.0 using average contaminant concentrations and exposure factors and 

the NOAEL as the TRV, but the chemical concentration is less than background (or upgradient 

concentrations), it will be concluded that the chemical is not causing an unacceptable site-related risk 

to terrestrial wildlife.   

 

For chemicals evaluated further in Step 3a, the other Step 3a factors described below were used to 

determine if the risks are great enough to warrant additional evaluations (i.e., proceed to a BERA, 

develop cleanup levels, proceed to a CMS, etc.). 

 

Other Step 3a Factors 

For chemicals that are evaluated further in Step 3a, the following factors were evaluated, as appropriate, 

to determine if the risks are great enough to warrant additional evaluations (i.e., proceed to a BERA, 

develop cleanup levels, proceed to a CMS).  Note that all of these factors may not be discussed for each 

chemical and/or receptor group. 

 

• Magnitude of criterion exceedance: Although the magnitude of the risks may not relate directly to the 

magnitude of a criterion exceedance, the magnitude of the criterion exceedance may be one item 

used in a lines-of-evidence approach to determine the need for further site evaluation.  The greater 

the criterion exceedance, the greater the probability and concern that an unacceptable risk exists. 

 

• Frequency of chemical detection and spatial distribution: Assuming adequate detection limits, a 

chemical detected at a low frequency typically is of less concern than a chemical detected at higher 

frequency if toxicity and concentrations and spatial areas represented by the data are similar.  All else 

being equal, chemicals detected frequently were given greater consideration than those detected 
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relatively infrequently.  In addition, the spatial distribution of a chemical may be evaluated to 

determine the area that a sample represents. 

 

• Contaminant bioavailability: Many contaminants (especially metals) are present in the environment in 

forms that are typically not bioavailable, and the limited bioavailability was considered when 

evaluating the exposures of receptors to site contaminants.  Contaminants with generally less 

bioavailability are considered to be less toxic than the more bioavailable contaminants, all other 

factors being equal. 

 

• Habitat: Although exceedances of criteria may occur, potential risks to ecological receptors may be 

minimal if there is little habitat for those receptors.  Therefore, the extent of habitat was used 

qualitatively when considering additional evaluation.  Areas with little habitat were less of a concern 

than areas with suitable habitat to support the receptors of interest. 

 

• Alternate benchmarks:  These benchmarks are used to further evaluate risks to specific groups of 

ecological receptors (e.g., plants, invertebrates) because while ESLs are useful for initial screening 

they are the most conservative values available for soil, sediment, and surface water evaluation.  The 

use of alternate benchmarks ensures that more realistic exposure assumptions are evaluated.  

However, some of the alternate benchmarks are overly protective for some receptors and may not be 

applicable in some cases.  For example, the ESLs for soil may be based on risks to small mammals.  

Therefore, an exceedance of that ESL does not necessarily indicate that potential risks to plants or 

invertebrates exist, so other more appropriate benchmarks were used to evaluate potential risks to 

those receptors.  The use of these alternate benchmarks was case-specific.   

 

In addition to the general Step 3a factors above, other factors were evaluated in Step 3a for each 

receptor group. The following sections discuss the other factors that were used, including the specific 

alternate benchmarks that may be used in Step 3a. 

 

Terrestrial Plants and Invertebrates: The alternate benchmarks that were used to further evaluate risks 

to plants and invertebrates are listed below.  The ecological endpoint for each benchmark that was used 

in this step was provided in the ERA.  For example, if a benchmark is based on a 25 percent reduction in 

growth to a lettuce plant, that information was presented.     
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• Canadian Soil Quality Guidelines [Canadian Counsel of Ministers of the Environment (CCME), 1997]. 

 

• Oak Ridge National Laboratory (ORNL) Toxicological Benchmarks for Contaminants of Potential 

Concern for Effects on Soil and Litter Invertebrates and Heterotrophic Process: 1997 Revision 

(Efroymson, et al., 1997a). 

 

• ORNL Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on 

Terrestrial Plants: 1997 Revision (Efroymson, et al., 1997b). 

 

Additional sources of toxicity data from the literature were used to evaluate potential risks to terrestrial 

vegetation and invertebrates from contaminants in the surface soil not included in the above documents. 

 

Sediment: In addition to the Step 3a factors presented above, additional evaluations for sediment 

included comparing the chemical concentrations in the sediment to higher effects levels to show the 

probability of a range of possible effects.  The higher effects levels that were used to further evaluate 

risks to benthic invertebrates were from the same sources listed in order of preference in the sediment 

subsection.  A description of what the higher effects levels that are used in this step represent is provided 

in the Step 3a.  For example, the probable effects concentrations (PECs) were intended to identify 

contaminant concentrations above which harmful effects on sediment-dwelling organisms were expected 

to occur frequently (MacDonald et al., 2000). 

 

Also, emphasis is placed on average sediment concentrations because the aquatic organisms are 

exposed to average chemical concentrations as they swim in the water or as the sediment is transported 

downstream.   

 

Surface Water: In addition to the Step 3a factors presented above, additional evaluations for surface 

water include comparing the chemical concentrations in the surface water to acute water quality 

standards/criteria to show a range of possible effects.  Also, emphasis was placed on average surface 

water concentrations because the aquatic organisms are exposed to average chemical concentrations as 

they swim in the water or the water flow over them (for organisms that are relatively sessile).  More 

emphasis was placed on the dissolved metals concentrations (compared to total metals concentrations) 

because dissolved metals are a better indicator of potential bioavailability than are total recoverable 

metals. 
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8.4.1 Terrestrial Plants, Terrestrial and Aquatic Invertebrates, and Fish 

Potential risks to terrestrial plants, terrestrial and aquatic invertebrates, and fish from exposure to 

chemicals initially selected as COPCs were further evaluated as discussed above.  The following 

subsections discuss whether COPCs are retained for further evaluation for soil invertebrates and 

terrestrial vegetation (Section 8.4.1.1), benthic invertebrates (Section 8.4.1.2), and aquatic organisms 

(Section 8.4.1.3).  COPCs based on risk to upper level receptors via the food-chain are discussed in 

Section 8.4.2. 

 

8.4.1.1 Soil Invertebrates and Terrestrial Vegetation – Surface Soil Risk 

Risks to terrestrial plants and invertebrates resulting from exposure to the COPCs in surface soil are 

evaluated using the methodologies described above (Section 8.4). Table 8-6 presents a summary of 

some of the common alternate benchmarks available for surface soil COPCs, along with a summary of 

the Step 3a evaluation.  The toxicological basis of the alternate benchmarks is presented below.   

 

An evaluation of maximum concentrations across all of SWMU 13 was first conducted.  In cases where 

contaminant concentrations at the individual buildings were significantly different (i.e., concentrations at 

one building were greater than the alternate benchmarks while concentrations at other buildings were 

less than alternate benchmarks), the differences in the contaminant concentrations were discussed 

separately.  The evaluation of individual buildings was not conducted for each contaminant; rather, it was 

conducted on a chemical-specific basis and is discussed below, where appropriate. 

 

An emphasis was placed on average concentrations for the chemicals initially selected as COPCs.  This 

was done because of the uncertainty involved with the data collection and analysis.  As a part of the 2002 

remedial activities at SWMU 13, ICS were collected in 1998 and 1999 and analyzed for explosives, the 

eight RCRA metals plus aluminum, and six VOCs.  Based on the ICS results, areas surrounding Buildings 

166, 167/168/2500, 171, and 172/173/2501 were excavated based on high concentrations of explosives, 

mainly RDX.  The excavated areas were subsequently backfilled with bioremediated soil that met human 

health cleanup goals.  Bioremediated soil was analyzed for explosives only.  For historical samples, a 

weighted average was calculated because the concentrations of the historical samples represent different 

volumes of material left in place after remediation.  Additionally, concentrations of bioremediated soil, 

which constitutes a large portion of the soil volume, are averages of windrows calculated in the IMR 

(TT, 2002).  Bioremediated soil from different windrows was placed in the same excavated grid area; 

therefore, windrow data represented by average concentrations were mixed with other windrows in the 

same excavated grid.  The grid sizes varied at the individual buildings and from one building to the next; 
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however, the average grid size ranged from 400 square feet to approximately 1,000 square feet.  

Additionally, PES were collected, analyzed, and are included in the ecological soil screening.  See 

Section 7.3.3 for a more detailed discussion of how the averages for the ICS samples were calculated 

and the weighting approach that was used. 

 

Dioxins 

Dioxins were initially selected as COPCs because the maximum total TEQ exceeded the 2,3,7,8-TCDD 

ESL.  However, the ESL is based on risks to wildlife (i.e., the masked shrew) and not risks to 

invertebrates and plants; therefore alternate toxicological data was used to further evaluate risks to plants 

and soil invertebrates.   

 

One study reported in the literature demonstrated that two species of earthworms showed no adverse 

effects when exposed for 85 days to soil containing levels of 5 mg/kg of 2,3,7,8-TCDD, but both species 

died at 10 mg/kg (Eisler, 1986a).  The reason dioxins are not harmful to invertebrates at dioxin levels 

considered “high”, is that many, if not all, invertebrates lack the aryl hydrocarbon (Ah) receptor, or a 

comparably sensitive receptor for dioxins.   For example, in U.S. EPA (1993), it is noted that the Ah 

receptor has not been detected in plants or nine species of invertebrates, representing eight classes of 

four phyla.  The document further notes that aquatic invertebrates are much less sensitive to TCDD than 

fish, this is perhaps due to the absence of the Ah receptor, or a comparably sensitive receptor for dioxins 

U.S. EPA (1993).  The Ah receptor is important because the dioxins need to bind to the receptor in order 

to cause toxicity.  Also, Van den Berg, (1998) states that “At this time, development of TEFs for 

invertebrates is not recommended because there is limited evidence for ligand activation of Ah receptor 

or for TCDD-like toxicity in invertebrates”.  For this reason, the potential for risks to invertebrates from 

dioxins in the soil are unlikely.  Also, because the Ah receptor has not been detected in plants, it is not 

likely plants at SWMU 13 will be impacted by the detected levels of dioxins in the soil.  Therefore, risks to 

plants and invertebrates from dioxins in the soil are acceptable so dioxins are not retained as COPCs for 

risks to these receptors.  However, because dioxins are bioaccumulative chemicals, risks to wildlife from 

dioxins are evaluated in Section 8.4.2 to be conservative. 

 

Aroclor-1248 

Aroclor-1248 was initially selected as a COPC because the maximum soil concentration of 160 mg/kg 

exceeded the ESL of 0.332 mg/kg.  Because the ESL used in the conservative COPC screening is based 

on risks to wildlife and not risks to plants and invertebrates, Aroclor-1248 concentrations were compared 

to the following alternate benchmark for soil invertebrates and plants to evaluate risks to these receptors. 
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• Canadian soil quality guideline (SQG) – 33 mg/kg (EC, 2001) 

 

The Canadian SQG for PCBs is based on a 30 percent reduction in corn growth observed within the first 

5 days after seedling emergence at a soil concentration of 100 mg/kg (EC, 2001).  An uncertainty factor 

of 3 was applied to the 100 mg/kg concentration to account for a lack of acceptable invertebrate toxicity 

data.   

 

The average PCB concentration (16.89 mg/kg) at SWMU 13 is less than the SQG.  PCB data was 

collected from two areas at SWMU 13: 1) southwest of Building 166 (northern area) and 2) surrounding 

Building 171 (southern area).  Concentrations in samples collected from the northern area (0.05 mg/kg to 

46 mg/kg) were generally less than concentrations in samples collected from the southern area 

(0.042 mg/kg to 160 mg/kg).  Only the maximum concentration in northern samples exceeds the SQG 

and is bounded (within 50 feet) by surrounding samples that are less than the SQG (see Figure 5-1).  

Concentrations exceeded the SQG in six samples collected from the southern area; therefore, the 

greatest concentrations (and risks to soil invertebrates and plants) exist in the southern area, surrounding 

Building 171 (see Figure 5-1). Therefore, risks to plants and invertebrates in the northern area are 

acceptable; however, the elevated Aroclor-1248 concentrations with respect to the SQG surrounding 

Building 171 warrant further evaluation (see Summary of Surface Soil Risk).  Because PCBs are 

bioaccumulative chemicals, risks to wildlife from Aroclor-1248 are evaluated in Section 8.4.2 of this ERA. 

 

1,3,5-Trinitrobenzene  

1,3,5-Trinitirobenzene was initially selected as a COPC because the maximum soil concentration of 

1.7 mg/kg was greater than the ESL of 0.376 mg/kg.  1,3,5-Trinitrobenzene was detected in only 2 of 371 

samples across all of SWMU 13 and the only other detection (0.164 mg/kg) was less than the ESL.  The 

ESL is based on exposure to wildlife (meadow vole) and not risks to invertebrates and plants, no other 

alternate toxicity data for plants and invertebrates exposed to 1,3,5-trinitrobenzene are available.  Despite 

the uncertainties that exist in evaluating risks to invertebrates and plants because an alternate benchmark 

for these receptors could not be located, the one detection at SWMU 13 at a concentration greater than 

the ESL does not warrant retaining 1,3,5-trinitrobenzene as a COPC.  Although 1,3,5-trinitrobenzene is 

not considered a bioaccumulative chemical, risks to wildlife are evaluated in Section 8.4.2 of this ERA to 

be conservative. 
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TNT 

TNT was initially selected as a COPC because a Region 5 screening level is not available.  The following 

toxicity information for TNT was located in the literature: 

 

• Low observed effects concentration (LOEC) for Plants – 2.4 mg/kg (Best et al., 2004) 

• LOEC for Soil invertebrates (earthworms) – 1.2 mg/kg (Best et al., 2004) 

 

The LOECs from Best et al., 2004 were based on EC20 values derived by linear regression of ln-

transformed biomass to TNT concentrations in soil.  The LOEC for plants is based on a 55-day study in 

which the EC50 was 7.3 mg/kg and the EC20 was 2.4 mg/kg.  The values were derived from L. perenne 

linear regression of ln-transformed plant biomass to TNT soil concentrations.  The LOEC for soil 

invertebrates were derived similarly from E. fetida by linear regression of ln-transformed earthworm 

biomass to TNT soil concentrations.  The EC50 from the E. fetida 28-day was 3.6 mg/kg and the EC20 

was 1.2 mg/kg. 

 

The maximum detected TNT concentration (57 mg/kg) was in a surface soil sample from Building 166 and 

is greater than the LOECs for plants and soil invertebrates from Best et al. (2004).  Also, maximum 

concentrations of TNT at all buildings are greater than LOEC values above.  LOEC values are the lowest 

concentrations at which effects have been observed while no observed effects concentration (NOEC) 

values are defined as the highest concentration at which effects are not observed.  Typically, 

concentrations between NOEC and LOEC values represent a range where the actual effects 

concentration (i.e., the concentration where effects on the test organism are first observed) is uncertain.  

In cases where only a LOEC is reported, it is common practice to divide the LOEC value by an 

uncertainty factor of 10 in order to estimate a NOEC value.  Only LOEC values were reported in Best et 

al. (2004); therefore, estimated NOEC values for plants and soil invertebrates are 0.24 mg/kg and 0.12, 

respectively. The average concentrations of TNT are greater than the estimated NOEC values at all 

buildings at SWMU 13, except Building 174, where explosives were not detected.  

 

Based on a comparison to the alternative toxicity information, risks to plants and invertebrates at SWMU 

13 cannot be ruled out and further evaluation of TNT is necessary (see Summary of Surface Soil Risk).  

Although, TNT is not considered a bioaccumulative chemical by U.S. EPA (2000), risks to wildlife are 

evaluated in Section 8.4.2 of this ERA to be conservative. 
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2-Amino-4,6-dinitrotoluene 

2-amino-4,6-dinitrotoluene (2-ADNT) was initially selected as a COPC because a Region 5 screening 

level is not available. The following toxicity information for 2-ADNT was located in the literature: 

 

• Plants – 80 mg/kg (Talmage et al., 1999) 

• Soil microbial processes – 80 mg/kg (Talmage et al., 1999) 

 

The plant value is based on a study in which soil amended with 80 mg/kg of 2-ADNT was not toxic to 

yellow nutsedge over a 42 day period (Talmage et al., 1999).  No studies based on toxicity of 2-ADNT 

were located, but a soil microbial processes value of 80 mg/kg was reported as nontoxic.  Talmage et al., 

(1999) indicated that confidence in this value is low and the value unlikely to be conservative because the 

organisms were probably acclimated to the test compound.   

 

2-ADNT was detected at a maximum concentration of 150 mg/kg at Building 165 at SWMU 13.  2-ADNT 

was detected in only 3 of 32 samples collected at Building 165 and the average in this area was 

significantly lower at 4.99 mg/kg.  Maximum 2-ADNT concentrations at all other buildings were 

1.03 mg/kg or less so it appears that the maximum concentration of 150 mg/kg at Building 165 is an 

isolated occurrence and that overall elevated 2-ADNT concentrations at SWMU 13 do not exist.  

Therefore, risks to plants and earthworms are acceptable and 2-ADNT is not retained as a COPC for risks 

to plants and invertebrates.  Although, 2-ADNT is not considered a bioaccumulative chemical, risks to 

wildlife are evaluated in Section 8.4.2 of this ERA to be conservative. 

 

2-Nitrotoluene 

2-Nitrotoluene was initially selected as a COPC because a Region 5 screening level is not available.  

2-Nitrotoluene was detected in only 1 of 371 samples at SWMU 13.  Uncertainties exist for evaluating 

risks to invertebrates and plants because toxicity information for these receptors could not be located, but 

the single detection across all of SWMU 13 does not warrant retaining 2-nitrotoluene as a COPC.  

Although, 2-nitrotoluene is not considered a bioaccumulative chemical, risks to wildlife are evaluated in 

Section 8.4.2 of this ERA to be conservative. 
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4-Amino-2,6-dinitrotoluene 

4-Amino-2,6-dinitrotoluene (4-ADNT) was initially selected as  a COPC because a Region 5 screening 

level is not available.  Alternate benchmarks for 4-ADNT are not available; therefore, 2-ADNT is used as a 

surrogate for comparison of toxicity information to 4-ADNT concentrations (see above).    

 

The frequency of detections and magnitude of concentrations of 4-ADNT are similar to those of 2-ADNT.  

The maximum concentration of 4-ADNT of 303 mg/kg at Building 171 exceeds the 2-ADNT benchmarks; 

however, maximum concentrations at all other buildings at SWMU 13 were 2.95 mg/kg or less.  The 

average concentration at Building 171 of 7.97 mg/kg is an order of magnitude less than 2-ADNT alternate 

benchmarks so it appears that the maximum concentration of 303 mg/kg at Building 171 is an isolated 

occurrence and that overall elevated 4-ADNT concentrations at SWMU 13 do not exist.  Therefore, risks 

are possible to plants and invertebrates in the vicinity of the maximum concentration, but the risks to the 

overall plant and invertebrate communities at SWMU 13 are not great enough to warrant retaining 

4-ADNT as a COPC for further evaluation in a BERA.  Although, 4-ADNT is not considered a 

bioaccumulative chemical, risks to wildlife are evaluated in Section 8.4.2 of this ERA to be conservative. 

 

HMX 

HMX was initially selected as a COPC because a Region 5 screening level is not available.  The following 

alternate toxicity information for HMX was located: 

  

• LOEC (280 mg/kg) for earthworm reproduction (Robidoux et al., 2001)  

 

The LOEC was based on the number of juveniles hatching per cocoon being significantly reduced by 

HMX at 280 mg/kg in soil; a NOEC was not generated from the study (Robidoux et al., 2001).  Also, 

productivity of cocoons and juveniles as well as total biomass of juveniles were significantly reduced by 

HMX at >280 mg/kg in soil (Robidoux et al., 2001).  

 

HMX was detected in over half of the surface soil samples collected at SWMU 13 with the maximum HMX 

concentration of 5,390 mg/kg detected at Building 171.  As mentioned previously, average concentrations 

are better indicators of surface soil conditions at SWMU 13 given the nature of the remediated soil.  The 

average concentration at Building 171 was 212 mg/kg, which is less than the LOEC for earthworm 

reproduction but is greater than the estimated NOEC of 28 mg/kg (i.e., if the LOEC is divided by an 

uncertainty factor of 10).   
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Maximum concentrations of HMX at the other buildings at SWMU 13 were 100 mg/kg and less.  Average 

concentrations at the other buildings at SWMU 13 were even lower at 2.02 and less; therefore, elevated 

levels and potential risks to terrestrial invertebrates appear to be isolated to the vicinity of Building 171.  

No toxicological data for plants could be located.  Therefore, although risks to invertebrates appear to be 

acceptable at SWMU 13 buildings other than Building 171, the elevated concentrations in samples 

surrounding Building 171 and the lack of toxicity data for plants warrant further evaluation of HMX (see 

Summary of Surface Soil Risk).  Although, HMX is not considered a bioaccumulative chemical, risks to 

wildlife are evaluated in Section 8.4.2 of this ERA to be conservative. 

 

RDX 

RDX was initially selected as a COPC because a Region 5 screening level is not available.  The following 

alternate toxicity information for RDX was located: 

 

• Plants – 100 mg/kg (Talmage et al., 1999)  

• LOEC (95 mg/kg) for earthworm reproduction (Robidoux et al., 2000)  

 

The plant benchmark of 100 mg/kg from Talmage et al. (1999) is from a study in which an RDX 

concentration of 100 mg/kg significantly reduced the biomass of cucumber plants.  The LOEC for 

earthworm reproduction was based on the productivity of juveniles (total number of juveniles, biomass, 

and number of juveniles per hatched cocoon) being significantly reduced by RDX at 95 mg/kg in soil; a 

NOEC was not generated from the study (Robidoux et al., 2000).   

 

RDX was detected in over half of the samples collected at SWMU 13 with a maximum concentration of 

29 mg/kg at Buildings 168/2500 and Building 173.  The maximum RDX concentration is less than the 

alternate benchmarks for plants and invertebrates but is greater than the earthworm estimated NOEC of 

9.5 mg/kg (i.e., if the LOEC is divided by an uncertainty factor of 10).  Average concentrations at the 

buildings, which are better indicators of surface soil conditions at SWMU 13 given the nature of the 

remediated soil, were 3.19 and less.  Therefore, risks to invertebrates and plants from RDX in the soil are 

acceptable and RDX is not retained as a COPC for risks to plants and invertebrates. Although, RDX is not 

considered a bioaccumulative chemical, risks to wildlife are evaluated in Section 8.4.2 of this ERA to be 

conservative. 
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Arsenic 

Arsenic was initially selected as a COPC because the maximum surface soil concentration of 30.5 mg/kg 

exceeded the ESL of 5.7 mg/kg.  However, the ESL used in the conservative COPC screening is based 

on risks to wildlife and not risks to plants and invertebrates; therefore, arsenic concentrations were 

compared to the Canadian SQG for soil invertebrates and plants to evaluate risks to these receptors. 

 

• Canadian SQG – 17.1 mg/kg (EC, 1999) 

 

The Canadian SQG for soil contact is the geometric mean of effects concentrations for reduction in 

spinach yields and is the 25th percentile of 46 data points (EC, 1999).  The maximum arsenic 

concentration was detected in surface soils near Buildings 168 and 2500.  The average concentration at 

these buildings was 7.94 mg/kg, which is less than the Canadian SQG of 17.1 mg/kg.  Maximum 

concentrations at all other buildings at SWMU 13 were less than the SQG.  Therefore, although there 

may be a risk to plants and invertebrates in some areas surrounding Buildings 168/2500, these risks are 

not great enough to warrant retaining arsenic for further investigation in a BERA.  However, because 

arsenic is a bioaccumulative chemical, risks to wildlife from arsenic in the surface soil are further 

evaluated in Section 8.4.2. 

 

Barium 

Barium was initially selected as a COPC because the maximum soil concentration of 1,160 mg/kg 

detected in Building 165 surface soil exceeded the U.S. EPA Eco-SSL for soil invertebrates of 330 mg/kg 

(U.S. EPA, 2003).   

 

The U.S. EPA Eco-SSL of 330 mg/kg for soil invertebrates was developed after a review of over 152 

technical studies.  Of these, three studies were accepted for inclusion in the development of the Eco-SSL 

based on a ranking that followed U.S. EPA Study Acceptance Criteria.  The Eco-SSL is the geometric 

mean of the EC20 values (based on reproduction) reported for each of three test species under three 

separate test conditions of pH (U.S. EPA, 2003).  The ORNL plant benchmark of 500 mg/kg is based on a 

study that found a 38 percent reduction in shoot growth of barley 14 days after the addition of 500 mg/kg 

barium, which was the lowest concentration tested (Efroymson et al., 1997a). 

 

The maximum concentrations of barium at SWMU 13 (Building 165) and Building 173 (567 mg/kg) 

exceeded the Eco-SSL for soil invertebrates (330 mg/kg) and the plant benchmark from Efroymson et al. 

(1997a) (500 mg/kg); however, average concentrations were 120 mg/kg at Building 165 and less than 
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120 mg/kg at other buildings.  Therefore, although potential risks from barium are possible in some areas 

surrounding Buildings 165 and 173, the overall risks to plants and invertebrates across SWMU 13 are 

acceptable and barium is not retained as a COPC for risks to these receptors. 

 

Cadmium 

Cadmium was initially selected as a COPC because the maximum soil concentration of 1.7 mg/kg 

detected at Building 165 exceeded the U.S. EPA Eco-SSL for mammals of 0.38 mg/kg.  Because the 

Eco-SSL used in the conservative COPC screening is based on risks to wildlife and not risks to plants 

and invertebrates, cadmium concentrations were compared to the U.S. EPA Eco-SSLs for soil 

invertebrates and plants to evaluate risks to these receptors. 

 

• U.S. EPA Eco-SSL for soil invertebrates – 140 mg/kg (U.S. EPA, 2003) 

• U.S. EPA Eco-SSL for plants – 32 mg/kg (U.S. EPA, 2003) 

 

The U.S. EPA Eco-SSL for soil invertebrates of 140 mg/kg was developed after a review of over 239 

technical studies.  Of these, 10 studies were accepted for inclusion in the development of the Eco-SSL.  

The Eco-SSL is the geometric mean of the Maximum Acceptable Toxicant Concentration (MATC) or 

Effects Concentration for 10 percent of the test population (EC10) values (based on growth, population, or 

reproduction) reported for each of three test species evaluated under six separate test conditions of pH 

(U.S. EPA, 2003). The U.S. EPA Eco-SSL for plants (32 mg/kg) was developed after a review of over 716 

technical studies.  Of these, 14 studies were accepted for inclusion in the development of the Eco-SSL.  

The Eco-SSL is the geometric mean of the MATC (based on growth) reported for 14 test species under 

six separate test conditions of pH and percent organic matter (US EPA, 2003).  

 

The maximum cadmium detection is less than the Eco-SSLs for plants and soil invertebrates.  

Additionally, the maximum concentration of cadmium is within the range of background detections for 

NSWC Crane surface soils (0.05 mg/kg – 3.6 mg/kg).  Therefore, risks to plants and invertebrates from 

cadmium are acceptable and cadmium is not retained as a COPC for risks to these receptors.  However, 

because cadmium is a bioaccumulative chemical, risks to wildlife from cadmium are evaluated in Section 

8.4.2 of this ERA. 
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Chromium 

Chromium was initially selected as a COPC because the maximum soil concentration of 95.8 mg/kg 

exceeded the ESL of 0.4 mg/kg.  However, even though the ESL is based on risks to invertebrates, the 

following alternate benchmark was used to further evaluate risks to plants and soil invertebrates: 

 

• Canadian SQG – 64 mg/kg (EC, 1999a) 

 

As presented in the supporting document for the Canadian SQG for chromium (EC, 1999a), the Canadian 

guideline for total chromium (64 mg/kg) is the geometric mean of the threshold effects concentration 

(TEC) of 78 mg/kg for risks to plants and invertebrates and the nutrient and energy cycling check value 

(NECC) of 52 mg/kg.  The TEC is the 6th of 22 data points associated with the no observable effects and 

observable effects data for plants and invertebrates and corresponds to the average radish germination 

EC25.  As detailed in the supporting document, no effects concentrations for earthworms (235 mg/kg to 

900 mg/kg) were greater than the no effects concentrations for plants (10 mg/kg to 230 mg/kg) indicating 

invertebrates are less sensitive to total chromium than plants.  Additionally, the Canadian SQG is based 

on total chromium (for which soil samples at this site were analyzed).  Chromium toxicity is due primarily 

to hexavalent chromium, and other forms of chromium are much less toxic (Eisler, 2000).  It is unlikely 

that chromium in SWMU 13 soil is completely hexavalent chromium.  Trivalent chromium is the 

predominant form of this metal in most soils and is not bioavailable (Eisler, 1986b).   

 

The maximum concentration of chromium was detected in Building 171 surface soil; however, maximum 

concentrations at all other buildings at SWMU 13 were 50.9 mg/kg or less.  Average concentrations at all 

the buildings at SWMU 13, including Building 171, were 20.6 mg/kg and less.  

 

In view of the above discussion, potential risk from chromium appears to be limited to a small area in the 

vicinity of Building 171 and potential risks throughout the remainder of the site are acceptable.  Therefore, 

chromium is not retained as a COPC for risks to plants and invertebrates.  However, because chromium 

is a bioaccumulative chemical, risks to wildlife from chromium are evaluated in Section 8.4.2 of this ERA. 

 

Lead 

Lead was initially selected as a COPC because the maximum soil concentration of 69 mg/kg exceeded 

the U.S. EPA Eco-SSL for birds of 16 mg/kg.  Because the Eco-SSL used in the conservative COPC 

screening is based on risks to wildlife and not risks to plants and invertebrates, lead concentrations were 

compared to the U.S. EPA Eco-SSLs for soil invertebrates and plants to evaluate risks to these receptors. 
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• Eco-SSL for plants – 115 mg/kg (U.S. EPA, 2003) 

• Eco-SSL for soil invertebrates – 1,700 mg/kg (U.S. EPA, 2003) 

 

The Eco-SSL for plants is the geometric mean of the MATC values for four test species under three 

different test conditions (pH of 4.0 to 6.3).  The ecological endpoint for the derivation of the Eco-SSL for 

plants was growth.  The Eco-SSL for soil invertebrates is the geometric mean of the MATC values for one 

test species (Folsomia candida) under three different test conditions (pH of 4.5 to 6.0) and is based on a 

reproductive endpoint.   

 

The maximum lead concentration at SWMU 13 is less than the U.S. EPA Eco-SSLs for plants and soil 

invertebrates.  Therefore, risks to plants and invertebrates from lead are acceptable and lead is not 

retained as a COPC for risks to these receptors.  However, because lead is a bioaccumulative chemical, 

risks to wildlife from lead are evaluated in Section 8.4.2 of this ERA. 

 

Mercury 

Mercury was initially selected as a COPC because the maximum soil concentration of 3.6 mg/kg 

exceeded the ESL of 0.1 mg/kg.  The ESL of 0.1 mg/kg is based on risks to earthworms; however, even 

though the derivation of the ESL is based on earthworms, the following alternate benchmark was used to 

further evaluate risks to plants and soil invertebrates: 

 

• Canadian SQG – 12 mg/kg (CCME, 1997) 

  

As presented in the supporting document for the Canadian SQG for mercury (EC, 1999b), the Canadian 

guideline of 12 mg/kg for mercury is based on the 25th percentile of effects and no effects data distribution 

for plants and invertebrates.  The 25th percentile is the 6th of 22 data points and corresponds to an EC50 

for turnip seedling emergence (50 mg/kg).  The EC50 value of 50 mg/kg was then divided by an 

uncertainty factor of 4 considering the importance of definitive effects data.  In Appendix VIII of the 

supporting document, NOECs for earthworm survival were reported at 96 mg/kg and 100 mg/kg in soils of 

pH 4.0 to 4.2 and 7.4, respectively.   

 

Although the ESL is based on exposure to earthworms, the derivation and exposure endpoint of the ESL 

cannot be verified.  The ESL appears overly conservative when compared to the SQG, which 

incorporates NOEC data at much higher concentrations for earthworm survival; therefore the SQG 

appears to be a more appropriate value for comparing to mercury concentrations at SWMU 13.  The 
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maximum detected mercury concentration is less than the SQG; therefore risks to plants and soil 

invertebrates are acceptable.  Mercury is not retained as a COPC for risks to plants and invertebrates; 

however, because mercury is a bioaccumulative chemical, risks to wildlife from mercury are evaluated in 

Section 8.4.2. 

 

Selenium 

Selenium was initially selected as a COPC because the maximum surface soil concentration of 

12.4 mg/kg exceeded the ESL of 0.0276 mg/kg.  However, the ESL is based on risks to wildlife and not 

plants and invertebrates.  Therefore, selenium concentrations were compared to alternate benchmarks to 

evaluate risks to these receptors. 

 

• Canadian SQG – 1 mg/kg (EC, 2001) 

 

The SQG is based on an approximately 60 percent reduction in sorgrass (Sorghum vulgare) shoot growth 

over 42 days.  Although there is no reason to suspect that selenium is present in surface soils at SWMU 

13 as a result of historical activities, the maximum concentration of selenium is greater than the 

background maximum selenium concentration of 0.64 mg/kg.  Average concentrations at the individual 

buildings were greater than the maximum background concentration except at Building 174 

(0.237 mg/kg).  Additionally, 22 out of 57 positive detections for selenium exceeded the SQG.  Therefore, 

although the source of selenium in surface soils at SWMU 13 is unknown, the elevated concentrations 

with respect to the SQG warrant further evaluation of selenium (see Summary of Surface Soil Risk).  

Because selenium is a bioaccumulative chemical, risks to wildlife from selenium are evaluated in Section 

8.4.2. 

 

Summary of Surface Soil Risk 

In summary, the list of chemicals initially selected as COPCs were further evaluated in Step 3a, the first 

step of the BERA.  After a review of alternate toxicity information (based on soil invertebrates and plants) 

for the initial COPCs was conducted, maximum and average concentrations were compared to the 

alternate toxicity information, as appropriate.  Four chemicals initially selected as COPCs were retained 

for further evaluation (Aroclor-1248, 2,4,6-TNT, HMX, and selenium) because concentrations at multiple 

locations were greater than alternate toxicity thresholds.   

 

Surface soil samples for analysis of explosives and metals were collected in areas immediately 

surrounding the buildings at SWMU 13 (see Figures 1-5 through 1-8) which are maintained grassy areas 
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to allow access to the buildings at SWMU 13.  Therefore, significant plant diversity is not expected to exist 

in these areas.  The areas in the middle of SWMU 13 and the areas along the boundary of the ridge top 

are heavily vegetated (see photographs in Appendix A), so the potentially impacted areas adjacent to the 

buildings only represent a small percentage of habitat at SWMU 13.  Although localized impacts from 

Aroclor-1248, TNT, HMX, and selenium in the surface soil are expected in some areas, risks to the plant 

and invertebrate populations as defined by the SWMU boundaries are acceptable.  

 

8.4.1.2 Benthic Invertebrates – Sediment Risk 

As presented in Sections 8.3.2.2 and 8.3.2.3, several sediment and surface water samples were collected 

in the intermittent drainage ditches/gullies leading from SWMU 13, and several chemicals detected in the 

samples were initially selected as COPCs because they were detected at concentrations that exceeded 

screening levels.  Although surface water samples were collected from many of these locations, most of 

the samples were taken from small pools of standing water as recorded in the sample log sheets (see 

Appendix C) and the photographs (see Appendix A).  In fact, during the Round 3 sampling event, many of 

the surface water locations were dry during the first attempt to collect samples so the water samples were 

collected after a rain event when water was present.  There is very little ecological habitat in these 

drainage ditches throughout most of the year (see photographs in Appendix A).  Therefore, although 

some of the chemical concentrations in the sediment and surface water samples exceeded the screening 

levels for aquatic receptors, there is very little exposure so any risks would not be significant.  For that 

reason, none of the chemicals in the drainage ditch/gully samples are retained as COPCs for further 

evaluation of risks to aquatic organisms.  However, the chemical data in these samples is used in the 

Step 3a evaluation of the mainstream samples (in Sections 8.4.1.2 and 8.4.1.3) to determine whether the 

chemicals may be related to site activities.  

 

Table 8-7 presents a summary of the common alternate benchmarks used in refining the list of COPCs in 

sediment, along with a summary of the Step 3a evaluation.  The upgradient sediment concentration range 

is also presented.   

 

Aluminum 

Aluminum was initially selected as a COPC because an ESL was not available.  The alternate benchmark 

selected for aluminum is the Threshold Effects Level (TEL) of 25,500 mg/kg (Buchman, 1999).  The TEL 

represents the concentration below which adverse effects on survival or growth of the amphipod Hyalella 

azteca are expected to occur only rarely in 28-day tests (MacDonald et al., 2000). 
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The maximum concentration of 13,700 mg/kg is less than the TEL; therefore, risks to sediment-dwelling 

biota are acceptable and aluminum is not retained as a COPC. 

 

Antimony 

Antimony was initially selected as a COPC because an ESL was not available.  The alternate benchmark 

selected for antimony is the Effects Range Low (ER-L) of 2 mg/kg (Long and Morgan, 1991). The Effects 

Range Median (ER-M) for antimony is 25 mg/kg.  The maximum detected concentration of 4.7 mg/kg 

exceeds the conservative ER-L but is less than the ER-M.  It is noted in Long et al. (1995) that 

concentrations greater than the ER-L but less than the ER-M represent the range within which effects 

“would occasionally occur”. 

 

Antimony was detected in all five sediment samples collected in mainstream samples with an average 

concentration of 2.58 mg/kg.  The average antimony concentration only slightly exceeds the conservative 

ER-L and only exceeds the ER-L because of the maximum concentration (4.7 mg/kg).  The maximum 

concentration was detected during Round 2; however, the concentration of antimony at the same location 

(13SD30) was 2 mg/kg during Round 3 (see Figure 5-6).  Antimony concentrations at the background 

location were 2.1 mg/kg during Round 2 and 1.8 mg/kg during Round 3; therefore, antimony 

concentrations in SWMU 13 sediment samples do not appear elevated relative to background 

concentrations.  Although potential risks may exist in the area of the maximum detection, these risks do 

not appear to be related to SWMU 13.  Site-related risks to benthic organisms are acceptable and 

antimony is not retained as a COPC.   

 

Arsenic 

Arsenic was initially selected as a COPC because the maximum detected sediment concentration of 

56.9 mg/kg exceeded the Region 5 ESL of 9.79 mg/kg, which is based on the Consensus-based TEC.  

The TEC is the geometric mean of the threshold effect level (TEL; Smith et al., 1996), ER-L (Long and 

Morgan, 1991), lowest effect level (LEL; Persaud et al., 1993), minimal effect threshold (MET; EC and 

MENVIQ, 1992), and sediment quality advisory levels (SQALs; US EPA, 1997) for arsenic.  These 

individual effect levels for each of the studies cited above were calculated using slightly different methods, 

but they all represent concentrations below which impacts to sediment invertebrates are either unlikely or 

not expected.  For that reason, the TEC is intended to identify contaminant concentrations below which 

harmful effects on sediment dwelling organisms are not expected.   
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The maximum arsenic concentration is greater than the TEC and therefore, was compared to the 

consensus-based PEC to provide an estimate of the overall risk range.  The PEC is 33 mg/kg 

(MacDonald et al., 2000).  The PEC was derived similarly to the TEC but is the geometric mean of the 

probable effect levels (PELs; Smith et al., 1996), effect range median values (ER-Ms; Long and Morgan, 

1991), severe effect levels (SELs; Persaud et al., 1993) and Toxic Effect Thresholds (TETs; EC and 

MENVIQ, 1992).  The PEC is the level above which harmful effects on sediment dwelling organisms are 

expected to frequently occur (MacDonald, et al., 2000).  Both the maximum concentration (56.9 mg/kg) 

and the average concentration (40.6 mg/kg) exceed the consensus-based PEC.   

 

Overall, arsenic concentrations in the sediment are greater in mainstream samples than gully samples; 

therefore, the source of the arsenic concentrations is unlikely surface run-off from the SWMU.  In addition, 

based on historical operations at SWMU 13 and the relatively low arsenic concentrations in the surface 

soil, a definitive link of arsenic in the sediment to SWMU 13 cannot be made.  Concentrations are greater 

than the PEC in downstream sediment samples, indicating the extent of elevated arsenic concentrations 

with respect to the PEC is unknown (see Figure 5-7). Although the source of arsenic in mainstream 

sediments is unclear, the elevated concentrations with respect to the TEC and PEC and the lack of 

bounding the concentrations warrant retaining arsenic as a COPC in sediment for further evaluation. 

 

Barium 

Barium was initially selected as a COPC because an ESL was not available.  The only available alternate 

benchmark for barium is the Apparent Effects Threshold (AET) of 48 mg/kg (Buchman, 1999).  Based on 

the Navy’s agreement with U.S. EPA, if a chemical only has a higher effects level such as an AET, the 

chemical will not be eliminated as a COPC even if the maximum detection is below the higher effects 

level, unless other Step 3a factors can be used to justify the chemical’s elimination as a COPC.   

 

Barium was detected in all five mainstream sediment samples at SWMU 13 with concentrations ranging 

from 77.4 mg/kg to 207 mg/kg; background concentrations were 90.7 mg/kg during Round 2 and 

137 mg/kg during Round 3.  Concentrations in gully samples ranged from 28.5 mg/kg to 693 mg/kg.  The 

paucity of toxicity data inhibits a complete evaluation of risks posed by barium.  However, barium is a 

common element in sediments and it is not generally associated with significant toxicity (ATSDR, 1997).  

Additionally, detections of barium are somewhat sporadic across the SWMU with concentrations similar to 

the upstream concentrations.  Although the maximum concentration (207 mg/kg at 13SD30 during Round 

3) was greater than the upstream concentrations, the concentration at this location during Round 2 was 

125 mg/kg, which is similar to the background concentrations.  Therefore, barium concentrations in 

SWMU 13 sediment samples do not appear elevated relative to upstream concentrations.  Although 
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potential risks may exist in the area of the maximum detection, these risks do not appear to be related to 

SWMU 13.  Site-related risks to benthic organisms are acceptable and barium is not retained as a COPC.   

 

Beryllium 

Beryllium was initially selected as a COPC because an ESL is not available.  No alternate benchmarks 

are available for beryllium.   

 

Beryllium was detected in all five samples collected at SWMU 13 at similar concentrations (1.9 to 

3.7 mg/kg).  Background concentrations of beryllium were slightly lower than mainstream sediment 

samples ranging from 2 mg/kg to 2.3 mg/kg.  Beryllium was not detected in mainstream surface water 

samples at SWMU 13 and was not analyzed for in surface soil samples.  Beryllium concentrations in gully 

samples that drain to the mainstream were low.  With the exception of a beryllium concentration of 

4.3 mg/kg at 13SD22, beryllium concentrations were less than 2 mg/kg.  Given the past operations that 

occurred at SWMU 13 (i.e., production and manufacture of explosives and leaking of PCBs from boilers), 

it is unlikely that the low beryllium concentrations are related to former SWMU activities. Therefore, 

although risks to benthic invertebrates cannot be ruled out because of the lack of toxicity data, any 

potential site-related risks from beryllium are not great enough to warrant carrying beryllium further 

through the BERA process.  Risks to sediment dwelling invertebrates are acceptable and beryllium is not 

retained as a COPC. 

 

Cadmium 

Cadmium was initially selected as a COPC because the maximum concentration of 17.1 mg/kg in 

mainstream sediment samples exceeded the ESL of 0.99 mg/kg which is based on the TEC.  Therefore, 

cadmium concentrations were compared to the PEC to further evaluate risks to sediment invertebrates 

from exposure to cadmium in the sediment.  The consensus-based PEC is 4.98 mg/kg (MacDonald et al. 

2000).  Background concentrations were less than the PEC and ranged from 1.8 mg/kg to 4.3 mg/kg.  

Cadmium was detected in all five mainstream sediment samples collected at concentrations greater than 

the PEC and greater than background concentrations.  Cadmium was not detected in most gully sediment 

samples.  In samples where cadmium was detected, concentrations were typically less than 1 mg/kg, but 

the maximum concentration in gully samples that drain to the mainstream was 4.1 mg/kg.  Overall, 

cadmium concentrations in the sediment are greater in mainstream samples than gully samples; 

therefore, the source of the cadmium concentrations is unlikely surface run-off from the SWMU.  

However, based on historical operations at SWMU 13 and the relatively low cadmium concentrations in 

the surface soil, a definitive link of cadmium in the sediment to SWMU 13 cannot be made.   
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As mentioned previously, the PEC is the level above which harmful effects on sediment dwelling 

organisms are expected to frequently occur (MacDonald, et al., 2000); therefore, despite the uncertainty 

of the source of cadmium in the mainstream sediments, the elevated concentrations with respect to the 

PEC indicate risks to sediment invertebrates are possible.  Additionally, concentrations are greater than 

the PEC in downstream sediment samples, indicating the extent of elevated cadmium concentrations with 

respect to the PEC is unknown (see Figure 5-7).  For these reasons, risks to sediment invertebrates from 

cadmium are not acceptable and cadmium is retained as a COPC for these receptors. 

 

Chromium 

Chromium was initially selected as a COPC because the maximum concentration of 192 mg/kg exceeded 

the ESL of 43.4 mg/kg, which is based on the TEC.  Therefore, chromium concentrations were compared 

to the PEC to further evaluate risks to sediment invertebrates from exposure to chromium in the sediment.  

The consensus-based PEC is 111 mg/kg (MacDonald et al., 2000).  Maximum (192 mg/kg) and average 

(123 mg/kg) chromium concentrations exceed the PEC and background concentrations which ranged 

from 49.1 mg/kg to 77.2 mg/kg. 

 

Overall, chromium concentrations in the sediment are greater in mainstream samples than gully samples; 

therefore, the source of the chromium concentrations is unlikely surface run-off from the SWMU.  

However, based on historical operations at SWMU 13 and the relatively low chromium concentrations in 

the surface soil, a definitive link of chromium in the sediment to SWMU 13 cannot be made.  

Nevertheless, the elevated chromium concentrations with respect to the PEC indicate risks to benthic 

invertebrates from chromium are not acceptable and chromium is retained as a COPC for risks to 

sediment dwelling invertebrates.   

 

Iron 

Iron was initially selected as a COPC because an ESL is not available.  Because an ESL and a 

consensus based TEC are not available for the screening, iron concentrations are compared to the 

Canadian SQGs. 

 

• Canadian Sediment Guidelines LEL – 20,000 mg/kg (OMOE, 1993) 

• Canadian Sediment Guidelines SEL – 40,000 mg/kg (OMOE, 1993) 
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The LEL indicates the level of sediment contamination which has no effect on and can be tolerated by the 

majority of sediment-dwelling organisms.  The Canadian sediment guidelines were developed by first 

calculating the 90th percentile of the concentrations evaluated in toxicity studies where a species was 

present, and then plotting the 90th percentile concentrations for all of the species considered to develop 

the guideline.  The 5th percentile of the plot was selected as the LEL for metals.   

 

The maximum detected concentration of iron (299,000 mg/kg) is greater than the LEL.  Therefore, 

concentrations of iron are compared to the SEL in order to further evaluate potential risks to benthic 

organisms.  The SEL is the level in which sediment is considered heavily polluted and detrimental to the 

overall health of the majority of sediment-dwelling organisms.  The SEL is 40,000 mg/kg.  Iron was 

detected in all five mainstream sediment samples collected and concentrations in every sample exceeded 

the SEL.  However, upstream concentrations also exceeded the SEL and ranged from 120,000 mg/kg to 

121,000 mg/kg.  Iron was not analyzed for in surface soil samples; therefore, although risks to benthic 

invertebrates are possible, it is unclear whether SWMU 13 is the source of elevated iron concentrations in 

mainstream samples or whether concentrations are attributable to background conditions.  Despite 

elevated concentrations with respect to the alternate benchmarks, there is no reason to suspect that iron 

concentrations in surface soil at SWMU 13 are also elevated and/or contributing to sediment 

concentrations given the history of SWMU operations. 

 

Iron was detected in mainstream surface water samples, but was not retained as a COPC because it was 

detected at a concentration less than the ESL.  Overall, iron concentrations in the sediment are greater in 

mainstream samples than gully samples; therefore, the source of the iron concentrations is unlikely 

surface run-off from the SWMU.  In addition, based on historical operations at SWMU 13, a definitive link 

of iron in the sediment to SWMU 13 cannot be made.  Nevertheless, the elevated iron concentrations with 

respect to the SEL and upstream sample concentrations warrant retaining iron as a COPC. 

 

Lead 

Lead was initially selected as a COPC because the maximum mainstream sediment concentration 

(45.6 mg/kg) exceeded the ESL of 35.8 mg/kg, which is based on the TEC.  Therefore, concentrations of 

lead in the sediment are compared to the consensus-based PEC to further evaluate potential risks to 

benthic organisms.  The maximum lead concentration is greater than the TEC, but less than the PEC of 

128 mg/kg.  Lead was detected in all five mainstream sediment samples collected with an average 

concentration (38 mg/kg) only slightly greater than the TEC.  Therefore, although concentrations in some 

samples are between the TEC and the PEC, impacts to benthic invertebrates are possible, but not 

probable.  Upstream concentrations of lead (20.6 mg/kg to 25.2 mg/kg) were within the same range of 
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detections as mainstream samples.  Additionally, lead concentrations were low in surface soil samples 

(i.e., maximum concentration of 69 mg/kg in 227 samples) and concentrations were less than the ESL is 

most gully sediment samples that drain to the mainstream.  Therefore, although risks to sediment 

invertebrates from lead in the sediment are possible, the potential risks from lead are not great enough to 

warrant retaining it as a COPC.  

 

Manganese 

Manganese was initially selected as a COPC because an ESL is not available. Because an ESL and a 

consensus based TEC are not available for the screening, manganese concentrations are compared to 

the Canadian SQGs. 

 

• Canadian Sediment Guidelines LEL – 460 mg/kg (OMOE, 1993) 

• Canadian Sediment Guidelines SEL – 1,100 mg/kg (OMOE, 1993) 

 

As mentioned previously, the LEL indicates the level of sediment contamination which has no effect on 

and can be tolerated by the majority of sediment-dwelling organisms and the SEL is the level in which 

sediment is considered detrimental to the health of the majority of sediment-dwelling organisms.  

Manganese was detected in all five mainstream sediment samples collected at SWMU 13 and 

manganese concentrations exceeded the SEL in all five samples.  It should be noted; however, that 

upstream concentrations, although less than site sample concentrations, were also greater than the SEL.  

Manganese was detected in all 30 gully samples collected with concentrations that ranged from 

65.3 mg/kg to 6,130 mg/kg.  Additionally, concentrations are greater than the SEL in downstream 

sediment samples, indicating the extent of elevated manganese concentrations with respect to the SEL is 

unknown (see Figure 5-12).  For these reasons, risks to sediment invertebrates from manganese are not 

acceptable and manganese is retained as a COPC for these receptors. 

 

Nickel 

Nickel was initially selected as a COPC because the maximum detected sediment concentration of 

47.8 mg/kg exceeded the ESL of 22.7 mg/kg which is based on the TEC.  Because the maximum 

concentration exceeds the TEC, nickel concentrations were compared to the consensus-based PEC to 

further evaluate risks to sediment invertebrates. 

 

The consensus-based PEC is 48.6 mg/kg (MacDonald et al. 2000).  The maximum concentration 

exceeds the TEC but not the PEC.  Uncertainties exist with concentrations between the TEC and the 
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PEC because the TEC and PEC are not intended to provide toxicity guidance within this range of 

concentrations (MacDonald et al. 2000).  Additionally, mainstream sediment concentrations are within the 

range of background sediment concentrations (41.5 mg/kg to 54.1 mg/kg).  Therefore, although it is 

possible that the nickel concentrations in the sediment are adversely impacting benthic invertebrates at 

some locations, the nickel in the sediment does not appear to be related to site activities.  For that 

reason, site-related risks to benthic invertebrates from nickel are acceptable so nickel is not retained as a 

COPC for risks to sediment dwelling invertebrates.   

 

Selenium 

Selenium was initially selected as a COPC because an ESL is not available.  No alternate benchmarks 

are available for selenium so other Step 3a factors, as discussed in Section 8.4.1, are used to evaluate 

risks to sediment invertebrates. 

 

Selenium was detected in all five mainstream sediment samples collected at SWMU 13; concentrations 

were similar among all samples and ranged from 0.62 mg/kg to 1.5 mg/kg.  Selenium was also detected 

in the majority of gully sediment samples with concentrations (0.18 mg/kg to 1.1 mg/kg) similar to those 

seen in mainstream samples.  Concentrations in mainstream samples were also similar to the range of 

upstream detections (0.48 mg/kg to 0.85 mg/kg).  Therefore, although the paucity of data precludes a 

complete evaluation of selenium concentrations in sediment, the selenium in the sediment does not 

appear to be related to site activities.  For that reason, site-related risks to benthic invertebrates from 

selenium are acceptable so selenium is not retained as a COPC for risks to sediment dwelling 

invertebrates.   

 

Titanium 

Titanium was initially selected as a COPC because an ESL is not available.  Only one sample was 

analyzed for titanium and so concentrations in other areas of the mainstream are unknown.  Alternate 

screening levels for titanium are not available; however, titanium is generally poorly soluble, poorly 

bioavailable, and non-toxic.  Additionally, there is no reason to suspect that titanium is present in media at 

SWMU 13 as a result of former activities at SWMU 13 (i.e., production and manufacture of explosives and 

leaking of PCBs from boilers).  Although the paucity of data precludes a thorough risk evaluation of 

titanium in sediment, the uncertainties are not great enough to warrant retaining titanium for further 

evaluation in a BERA and titanium is not retained as a COPC for sediment-dwelling organisms. 
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Vanadium 

Vanadium was initially selected as a COPC because an ESL is not available.  The only available alternate 

benchmark for vanadium is the AET of 57 mg/kg (Buchman, 1999), which is based on marine organisms.  

Based on the Navy’s agreement with U.S. EPA, if a chemical only has a higher effects level such as an 

AET, the chemical will not be eliminated as a COPC even if the maximum detection is below the higher 

effects level, unless other Step 3a factors can be used to justify the chemicals elimination as a COPC.   

 

Vanadium was detected in all five mainstream sediment samples; concentrations ranged from 48.3 mg/kg 

to 101 mg/kg.  The average concentration was 73.5 mg/kg, which is greater than the AET for vanadium.  

Concentrations of vanadium in the gully sediment samples were comparable to those detected in 

mainstream samples and ranged from 11.8 mg/kg to 144 mg/kg.  Upstream vanadium concentrations 

were similar overall to mainstream sediment samples and ranged from 47.6 mg/kg to 61.6 mg/kg.  

Although the maximum concentration (101 mg/kg at 13SD30 during Round 2) was greater than the 

upstream concentrations, the concentration at this location during Round 3 was 67.5 mg/kg, which is 

similar to the upstream concentrations.  Therefore, vanadium concentrations in SWMU 13 sediment 

samples do not appear elevated relative to upstream concentrations.  Although potential risks may exist 

in the area of the maximum detection, these risks do not appear to be related to SWMU 13.  Site-related 

risks to benthic organisms are acceptable and vanadium is not retained as a COPC.   

 

Zinc 

Zinc was initially selected as a COPC because the maximum concentration of 195 mg/kg exceeded the 

ESL of 121 mg/kg, which is based on the TEC.  Because the maximum concentration exceeds the TEC, 

zinc concentrations were compared to the PEC to further evaluate risks to sediment invertebrates. 

 

The consensus-based PEC is 459 mg/kg (MacDonald et al. 2000).  As mentioned previously, 

uncertainties exist with concentrations between the TEC and the PEC because the TEC and PEC are not 

intended to provide toxicity guidance within this range of concentrations (MacDonald et al. 2000).  

Additionally, zinc concentrations are closer to the TEC than they are to the PEC.  However, zinc 

concentrations in gully samples ranged from 7.9 mg/kg to 541 mg/kg indicating that possible sources to 

the mainstream exist.  Additionally, zinc concentrations in all mainstream sediment samples were greater 

than those detected at upstream locations (73.1 mg/kg to 98.3 mg/kg; see Table 8-3).  Concentrations are 

greater than the TEC in downstream sediment samples, indicating the extent of elevated zinc 

concentrations with respect to the TEC is unknown.  For these reasons, risks to sediment invertebrates 

from zinc are not acceptable and zinc is retained as a COPC for these receptors. 
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Acid Volatile Sulfides/Simultaneously Extracted Metals 

Seven sediment samples in the drainage ditch/gully samples were analyzed for acid volatile sulfides 

(AVS) and simultaneously extracted metals (SEM).  AVS binds, on a molar basis, a number of cationic 

metals of environmental concern (cadmium, copper, lead, nickel, silver, and zinc) (U.S. EPA, 2005).  In 

sediment samples where the AVS molar concentrations are greater than SEM molar concentrations, the 

SEM metals are not expected to be bioavailable or directly toxic to benthic invertebrates.  However, in 

sediment samples where the AVS molar concentrations are less than SEM molar concentrations, the 

SEM metals are not necessarily bioavailable or directly toxic to benthic invertebrates, because other 

parameters such as TOC may reduce the bioavailability and toxicity of metals in the sediment.  Sediments 

that are anoxic typically have greater AVS concentrations than sediments that are well aerated.    

 

The metals included in the SEM analysis at SWMU 13 included cadmium, copper, lead, mercury, nickel, 

and zinc.  As presented in U.S. EPA (2005), other metals such as mercury can be included in the SEM 

analysis if they may be a concern at a site.  Silver was not included in the list of analytes because it was 

not expected to be a metal of concern, as supported by the fact that it was not detected in any of the 

sediment samples.    

 

As discussed above, because of the poor habitat in the drainage ditches/gullies, it is not likely that benthic 

invertebrates will be present for significant periods of time, if at all.  Therefore, although the utility of the 

AVS/SEM measurements in samples from these areas may be somewhat limited, the results do provide 

some useful insight into the potential bioavailability of these metals in this area.  In three of the sediment 

samples analyzed for AVS and SEM, the ratio of AVS to SEM was greater than 1.0, with values ranging 

from 1.5 to 3.6 (see Table 3-22). The SEM metals that have the greatest molar concentrations are zinc in 

samples from 13SD02 and 13SD11 and copper from 13SD08.  The bulk sediment concentrations of 

copper and zinc in those samples are not particularly elevated, as can be see from Table 3-22, so the 

slightly elevated AVS/SEM ratios may just be an artifact of the variability observed at low concentrations 

of AVS and SEM.  Similar low concentrations of AVS would be expected in the sediment samples 

collected from the mainstream because the stream is dry for a majority of the year and sediments in the 

stream would not be expected to become anoxic.  

 

Summary of Sediment Risk 

In summary, the list of chemicals initially selected as COPCs were further evaluated in Step 3a, the first 

step of the BERA.  After a review of alternate toxicity information (based on sediment invertebrates) for 
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the initial COPCs was conducted, maximum and average concentrations were compared to the alternate 

toxicity information, as appropriate.  Six chemicals initially selected as COPCs were retained as COPCs 

for further evaluation: arsenic, cadmium, chromium, iron, manganese, and zinc. 

 

Although the mainstream at SMWU 13 is typically wet only during and following heavy rain events and the 

presence of sediment invertebrates is likely sporadic; concentrations of COPCs retained for further 

evaluation exceed upper-effects levels in downstream samples.  Concentrations of these COPCs; 

therefore, have the potential to migrate to Boggs Creek where aquatic habitat is permanent.  Because 

samples from Boggs Creek were not collected, the extent of the elevated concentrations is unknown.  

Therefore, because concentrations of some chemicals are greater than the upper-effects levels and the 

extent of contamination is unknown, risks are not acceptable to sediment invertebrates at SWMU 13. 

 

8.4.1.3 Aquatic Organisms – Surface Water Risk 

Table 8-8 presents a summary of some of the common alternate benchmarks that were used in refining 

the list of COPCs in the mainstream surface water samples, along with a Step 3a evaluation.  The 

summary of upgradient surface water comparisons is presented in Appendix G.   

 

WQS for surface water have been developed for Indiana (IDEM, 1998).  In addition, U.S. EPA has 

established AWQC for several contaminants (U.S. EPA, 2002).  The IDEM WQS and AWQC were 

reviewed; however, values for the chemicals initially selected as COPCs are not available.  Therefore, 

other, non-regulatory surface water screening values were used to evaluate the data, where necessary.  

The following sections discuss these values, as appropriate.  

 

HMX, MNX, and RDX 

These explosives were initially selected as COPCs because no Region 5 surface water screening levels 

were available.  The maximum detections of HMX (3.2 µg/L) and RDX (9.9 µg/L) were less than the 

secondary chronic values (SCVs) of 330 µg/L and 190 µg/L, for HMX, and RDX, respectively, developed 

in Talmage et al. (1999).  No screening benchmarks are available for MNX, but the maximum detection of 

0.31 µg/L is likely below concentrations that would cause a risk to aquatic receptors, based on the 

screening benchmarks for the other energetic compounds.  Therefore, the explosives in the surface water 

are not likely to cause adverse effects to aquatic receptors and risks are considered acceptable; 

explosives are not retained as COPCs for risks to aquatic receptors. 
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Barium 

Barium was initially selected as a COPC in filtered mainstream surface water samples because the 

maximum concentration of 280 µg/L was greater than the ESL of 220 µg/L.  Barium was not retained as a 

COPC in unfiltered mainstream samples because the maximum concentration was 57.8 µg/L, which is 

less than the ESL.  Typically, concentrations in filtered samples are less than concentrations in unfiltered 

samples because filtered samples represent only the bioavailable portion of chemical concentrations in 

the surface water column while unfiltered samples represent the bioavailable portion plus sediment 

particulate concentrations.  The barium concentrations in filtered and unfiltered samples therefore, are 

somewhat perplexing.  The maximum barium concentration in unfiltered samples is within the range of 

upstream concentrations (53.7 µg/L to 62.7 µg/L).  Also, the average concentration in filtered samples 

(181 µg/L) is less than the ESL.  Overall risks to aquatic organisms from barium in the surface water are 

acceptable and barium is not retained as a COPC. 

 

Cobalt 

Cobalt was initially selected as a COPC in filtered mainstream surface water samples because an ESL for 

cobalt is not available.  Because an ESL and AWQC are not available for cobalt, concentrations in 

surface water are compared to the following benchmark: 

 

• ORNL SCV for aquatic life - 23 µg/L (Suter and Tsao, 1996) 

 

The ORNL chronic benchmark was developed using the Tier II method described in the U.S. EPA's 

Proposed Water Quality Guidance for the Great Lakes System in U.S. EPA (1993b) (Suter and Tsao, 

1996).  Tier II values were developed so that aquatic benchmarks could be established with fewer data 

than are required for the AWQC.  Tier II values are concentrations expected to be higher than AWQC in 

no more than 20 percent of cases (Suter and Tsao, 1996).   

 

The maximum filtered cobalt concentration is less than the SCV.  Additionally, the maximum 

concentration (2.8 µg/L) was within the upstream range of cobalt filtered concentrations (0.16 µg/L to 

3.2 µg/L).  For these reasons, risks to aquatic receptors in the mainstream at SWMU 13 are acceptable 

and cobalt is not retained as a COPC for these receptors.  
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Manganese 

Manganese was initially selected as a COPC in unfiltered and filtered mainstream surface water samples 

because an ESL is not available.  Because an ESL and AWQC are not available for manganese, 

concentrations in the surface water are compared to the following benchmark: 

 

• ORNL SCV for aquatic life - 120 µg/L (Suter and Tsao, 1996) 

 

Also, the U.S. EPA 1986 Quality Criteria for Water (the Gold Book) indicates that ions of manganese are 

found rarely at concentrations above 1 mg/L and, because the tolerance values reported range from 

1.5 mg/L to over 1000 mg/L, manganese is not considered to be a problem in fresh waters (U.S. EPA, 

1986).  For manganese in mainstream surface water samples, the maximum detected concentration was 

7.9 µg/L (unfiltered samples) and 23 µg/L (filtered samples); these concentrations are less than the SCV.  

Because the SCV for manganese is very conservative (Suter and Tsao, 1996), risks to aquatic life from 

manganese are acceptable and manganese is not retained as a COPC for these receptors.  

 

Titanium 

Titanium was initially selected as a COPC in unfiltered and filtered samples because an ESL is not 

available.  Alternate screening levels for titanium are not available; however, titanium is generally poorly 

soluble, poorly bioavailable, and non-toxic.  Additionally, there is no reason to suspect that titanium is 

present in surface water as a result of former activities at SWMU 13 (i.e., production and manufacture of 

explosives and leaking of PCBs from boilers).  Although the paucity of data precludes a thorough risk 

evaluation of titanium in surface water, the uncertainties are not great enough to warrant retaining 

titanium for further evaluation in a BERA and titanium is not retained as a COPC for aquatic organisms. 

 

Nitrite/Nitrate-N 

Nitrite/Nitrate-N was initially selected as a COPC in unfiltered and filtered samples because an ESL is not 

available.  The form of N that is present in surface waters is based on the amount of oxygen present 

(CCME, 2003).  In well oxygenated (i.e., aerated) waters, anionic species of nitrogen such as nitrate are 

easily transported and stable (USGS, 1992).  Nitrate, on the other hand, is considered unstable in well 

oxygenated (and shallow) surface waters (USGS, 1992).  In fact, nitrite is rapidly oxidized to nitrate in well 

oxygenated waters, such as typical surface water bodies.  Surface water bodies at SWMU 13 are well 

oxygenated with DO concentrations ranging from 8.72 mg/L to 11.45 mg/L.  Therefore, nitrate is the 
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predominant form of nitrogen available to aquatic organisms at SWMU 13 and is the more appropriate 

nitrogen species for evaluating toxicity to these receptors. 

 

The Canadian water quality guideline for freshwater aquatic life (CCME, 2003) for nitrate is 13 mg/L.  This 

value is based on a 10-day chronic study where toxicity of nitrate as sodium nitrate to the Pacific treefrog 

(P. regilla) was studied.  A significant decrease in larval weight was observed at 133 mg/kg.  The water 

quality guideline for freshwater aquatic life of 13 mg/L was derived by multiplying the LOEC from this 

study by a safety factor of 0.1.  Other literature studies based on other freshwater aquatic life were 

reviewed in deriving the water quality guideline (i.e., invertebrates, amphibians, and fish); however, 

amphibians were identified as the most sensitive species.  The maximum concentration of 0.28 mg/L in 

mainstream samples is less than the Canadian water quality guideline for freshwater species; therefore, 

risks to aquatic organisms is acceptable.  Nitrate (and the N-complex) is not retained as a COPC for 

aquatic organisms.  

 

Summary of Surface Water Risk 

In summary, the list of chemicals initially selected as COPCs were further evaluated in Step 3a, the first 

step of the BERA.  After a review of alternate toxicity information (based on aquatic organisms) for the 

initial COPCs was conducted, maximum and average concentrations were compared to the alternate 

toxicity information, as appropriate.  No chemicals initially selected as COPCs were retained as COPCs 

for further evaluation because concentrations were less than alternate toxicity information or background 

concentrations. 

 

8.4.2 Food-Chain Modeling 

Most of the above-mentioned alternate benchmark values are not designed to evaluate risks to terrestrial 

wildlife via the ingestion of the soil, surface water, plants, and invertebrates.  Therefore, a terrestrial 

intake model was used to estimate exposure of terrestrial receptors to COPCs.  As presented in Figures 

8-2 and 8-4, food-chain modeling was conducted on chemicals that are considered to be bioaccumulative 

[i.e., included in the list of important bioaccumulative chemicals in U.S. EPA (2000)] and also exceeded 

the Region 5 ESL, which do take into account risks to wildlife.  Although explosives are not included in the 

U.S. EPA list of bioaccumulative chemicals (U.S. EPA, 2000), they were included in the food-chain model 

in order to be conservative.  If the chemical was less than the ESL or is not bioaccumulative, it was not 

carried through the food-chain model.  It was concluded that these chemicals are not causing an 

unacceptable risk to wildlife at SWMU 13.  Tables 8-1 (surface soil) and 8-5 (surface water) list the 

chemicals that were retained for food-chain modeling. 
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8.4.2.1  Food-Chain Modeling Methodology 

Risk to terrestrial receptors as a result of exposure to COPCs in the soil and surface water were 

determined by estimating the chronic daily intake (CDI) (see below) and comparing the total CDI to TRVs 

representing acceptable daily doses in mg/kg/day.  The TRVs were developed from NOAELs and lowest-

observed-adverse-effect levels (LOAELs) obtained from wildlife studies, when available.  The majority of 

the TRVs came from the ORNL Toxicological Benchmarks for Wildlife: 1996 Revision (Sample, et al., 

1996).   

 

For avian species, the NOAEL (or LOAEL) for the test species was used as the NOAEL (or LOAEL) for 

the surrogate species in accordance with Sample et al. (1996) or other sources that were used.  For 

mammalian species, the NOAEL (or LOAEL) from one species was adjusted to a NOAEL (or LOAEL) for 

the surrogate species using the following modified body weight scaling equation (from Sample et al., 

1996): 

 

NOAELw = NOAELt*(bwt/bww) 

 

Where:   NOAELw = no-observed-adverse-effect level for the surrogate wildlife species 

  NOAELt = no-observed-adverse-effect level for the test species 

  bwt = body weight of the test species 

  bww = body weight of the surrogate test species 

 

Note that based on more recent publications [Sample, B. and C. Arenal 1999, Allometric Models for 

Interspecies Extrapolation of Wildlife Toxicity Data (Bull Environ Contam Toxicol 62:  653-663)], U.S. EPA 

Region 5 indicated that the use of the metabolic scaling factor may not be appropriate for toxicity/body 

weight extrapolation factors.  Therefore, U.S. EPA recommended that the toxicity/body weight equation 

be performed without the use of the scaling factor of 0.25.  The body weight scaling is performed because 

studies have shown that, for mammals, numerous physiological functions such as metabolic rate, as well 

as responses to toxic chemicals, are a function of body size (Sample et al., 1996).   

 

Appendix J.4 presents the derivation of the TRVs.  Table J.4-1 in Appendix J.4 presents the TRVs as they 

were used in the food-chain modeling.  If a subchronic study was used to develop the TRV, the final value 

was multiplied by a factor of 0.1 to account for uncertainty between subchronic and chronic effects.  If a 

LOAEL study was used to develop the NOAEL TRV, the LOAEL was multiplied by a factor of 0.1 to obtain 

the NOAEL.   
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Terrestrial soil invertebrates and plants are exposed to contaminants in surface soil through direct contact 

and/or ingestion.  Aquatic organisms are exposed to contaminants in surface water and sediment through 

direct contact and/or ingestion. 

 

COPC intake for wildlife exposed to the COPCs in surface soil and surface water were estimated as daily 

dose (mg/kg-day) using exposure equations.  The contaminant concentrations in surface soil and surface 

water were used to calculate CDI doses.  The following equations presents the CDI equations that were 

used in calculating a total daily dose for the surrogate species selected for modeling: 

 

BW

SI) * (SC
  day)-(mg/kg soil surface Dose, =  

BW

 WI)* (SW
  day)-(mg/kg  watersurface Dose, =  

BW

FI) * (FC
  day)-(mg/kg food Dose, =  

H*(food)] Dose   water)(surface Dose  soil) (surface [Dose  day)-(mg/kg CDI Total ++=  

 

Where:  FI  = Food ingestion rate (kg/day) 

  FC  = Food concentration (mg/kg) 

  WI  = Surface water ingestion rate (L/day) 

  SW  = Surface water concentration (mg/L) 

  BW  = Body weight (kg) 

  SI  = Incidental soil ingestion rate (kg/day) 

  SC  = Soil concentration (mg/kg) 

  H = Home Range/Contaminated Area (assume = 1 for maximum exposure) 

 

For organic constituents and metals in surface soil, the contaminant concentration of prey items for the 

insectivorous and herbivorous species (e.g., earthworms and vegetation) is calculated using the following 

equation: 

 

FC = SC * BAF 
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Where:  FC  = Contaminant concentration in food (e.g., earthworms and vegetation, kg/day) 

SC = Contaminant concentration in surface soil (mg/kg) 

  BAF = Soil to plant or soil to invertebrate bioaccumulation factor (unitless) 

 

For dioxins, Aroclor-1248, and metals in surface soil, the contaminant concentration of prey items for the 

carnivorous species (e.g., small mammals) is calculated using the following equation: 

 

FC = SC * BAFmammal 

 

Where:  FC   = Contaminant concentration in food (e.g., small mammal, kg/day) 

SC  = Contaminant concentration in surface soil (mg/kg) 

  BAFmammal = Soil to mammal bioaccumulation factor (unitless) 

 

For explosives in surface soil, the contaminant concentration of prey items for the carnivorous species 

(e.g., small mammals) is calculated using the following equation: 

 

FC = SC * BAFinv * BAFmammal 

 

Where:  FC   = Contaminant concentration in food (e.g., small mammal, kg/day) 

SC  = Contaminant concentration in surface soil (mg/kg) 

BAFinv  = Soil to invertebrate bioaccumulation factor (unitless) 

  BAFmammal = Invertebrate to mammal bioaccumulation factor (unitless) 

 

Contaminant concentrations in food items were calculated using BAFs from published sources.  The 

following sources of BAFs were used in the SERA: 

 

• Plant BAFs (Organics): Toxicity and Chemical-Specific Factors Database (ORNL, 2002). 

 

• Plant BAFs (Inorganics): Empirical Model for the Uptake of Inorganic Chemicals from Soil by Plants 

(ORNL, 1998).  
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• Soil Invertebrate BAFs: Development and Validation of Bioaccumulation Models for Earthworms 

(Sample et al., 1998a). 

 

• Small Mammal BAFs:  Development and Validation of Bioaccumulation Models for Small Mammals 

(Sample et al., 1998b). 

 

Table J.2-1 in Appendix J.2 presents chemical specific BAFs and other BAF data from the literature that 

were used in this SERA.  A default value of 1.0 was used for the BAF if chemical-specific data were not 

available in the above sources.  

 

The lower bound of the threshold effects is based on consistently conservative assumptions and NOAEL 

toxicity values (U.S. EPA, 1997).  This bound presents the greatest potential risks.  The upper bound is 

based on observed impacts or predictions that ecological effects could occur and is developed using 

assumptions consistent with those used in the lower bound, site-specific data, LOAEL toxicity values, 

and/or an impact evaluation (U.S. EPA, 1997).  This bound presents the average potential risk.  A variety 

of exposure scenarios have been evaluated in the SERA in order to represent the lower and upper 

bounds (and exposures in between the lower and upper bounds) at SWMU 13 overall and at the 

individual buildings at SWMU 13, where potential risks exist.  These conservative and less conservative 

exposure scenarios were calculated, respectively, to provide the overall range of potential risks to all 

levels of potential ecological receptors. 

 

The exposure assumptions (e.g., ingestion rates and body weight) were obtained from the Wildlife 

Exposure Factors Handbook (U.S. EPA, 1993) or other literature sources, as necessary.  Studies 

conducted in or surrounding states of Indiana were used, when available, to estimate the exposure 

factors.  If only one value was available for a given exposure parameter, the value was used regardless of 

where the study was conducted in developing the value.  The exposure parameters from U.S. EPA (1993) 

are wet weight values; however, the BAFs presented in the above sources estimate the tissue 

concentrations in dry weight.  Therefore, the exposure parameters from U.S. EPA, 1993 were converted 

to dry weight values for the food-chain model calculations.  Table 8-9 presents the exposure parameters 

that were used in the SERA and Appendix J.3 presents the values that were used to calculate the 

exposure parameters and a discussion of how they were calculated. 

 

An EEQ approach was used to characterize the risk to terrestrial receptors.  This approach characterizes 

the potential effects by comparing exposure concentration with the effects data.  An EEQ of greater than 

1.0 is considered indicative of a potential risk.  The EEQ is not an expression of probability, and the 
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meaning of values greater than 1.0 must be interpreted in light of attendant uncertainties in risk 

management. 

 

The EEQ for the terrestrial wildlife model was calculated as follows: 

 

TRV

CDI Total
EEQ =  

 

Where:  EEQ   = Ecological effects quotient (unitless) 

  Total CDI  = Total daily intake dose (mg/kg-day) 

  TRV   = Toxicity reference value (NOAEL or LOAEL) (mg/kg-day) 

 

8.4.2.2 Results and Discussion 

Appendix J.5 presents the calculations of the food-chain modeling.  Similar to the surface soil screening 

for plants and soil invertebrates, an evaluation of maximum concentrations across all of SWMU 13 was 

first conducted.  Two scenarios were considered including: 1) maximum detected concentration in surface 

soil, conservative exposure factors, and 90th percentile BAFs and 2) maximum detected concentration in 

surface soil, less conservative exposure factors, and average BAFs.  EEQs for all bioaccumulative 

chemicals initially selected as COPCs were greater than 1.0 in at least one of the receptors models; 

therefore, no chemicals were eliminated as COPCs for food-chain modeling under these conservative 

scenarios.  Table 8-10 presents the NOAEL-based EEQs for both scenarios for herbivorous and 

insectivorous receptors.   

 

Food-chain modeling was not conducted for the individual herbivorous and insectivorous representative 

receptors at each of the individual buildings at SWMU 13.  This was done because concentrations at the 

individual buildings varied significantly for some COPCs and the areas represented by the individual 

buildings were large enough to comprise the entire home range for some of these species.  An average 

exposure scenario was determined to be most appropriate for estimating exposure at the individual 

buildings for this step in the refinement and included the average chemical concentration at each building, 

less conservative exposure factors, and average BAFs.  The results of these calculations are provided in 

Appendix J.5. 

 

Upper-level carnivorous birds and mammals were chosen as assessment endpoints because persistent 

and bioaccumulative chemicals have been detected in SWMU 13 media.  SWMU 13 and the surrounding 

area likely support large enough numbers of small mammals to comprise a significant portion of the diet 
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for upper-level carnivorous birds and mammals, although it is unlikely that the small mammals that upper-

level carnivores are feeding on, are actually living and feeding in the contaminated portions of SWMU 13 

only.  Therefore, food-chain modeling at the individual buildings would not be appropriate because the 

potentially contaminated areas at SWMU 13 represent only a very small fraction of these large carnivores’ 

home ranges.  The ridge top at SWMU 13 covers approximately 50 acres although actual SWMU 

boundaries extend beyond the ridge top (see Figure 8-5).  The home ranges of the red fox and red-tailed 

hawk are approximately 1,300 acres and 1,000 acres, respectively (U.S. EPA, 1993), so the areas 

surrounding the buildings (less than 10 acres total) represents only a fraction (i.e., approximately 0.71 

and 1 percent for the fox and hawk, respectively) of these species’ feeding areas.  Therefore, food-chain 

modeling was conducted for these receptors assuming two scenarios: 1) average chemical concentration 

at SWMU 13 overall, less conservative exposure parameters, average BAFs, and an area use factor 

(AUF) of 100 percent, and 2) average chemical concentration at SMWU 13 overall, less conservative 

exposure parameters, average BAFs, and AUFs of 0.0077 (0.0021 for PCBs and dioxins) and 0.0098 

(0.0027 for PCBs and dioxins) for the fox and hawk, respectively. NOAEL and LOAEL-based EEQs were 

calculated under both scenarios to provide a range of estimated risks.  Table 8-11 presents the worst 

case scenario (i.e., maximum detected concentration in surface soil, conservative exposure factors, 90th 

percentile BAFs, and AUF of 100 percent) as well as NOAEL and LOAEL-based EEQs for both scenarios 

discussed above for the carnivorous receptors. 

 

A food-chain model assuming the maximum background concentrations and less conservative exposure 

factors was also prepared for the metals to determine what proportion of risks could be attributable to 

background conditions (Table 8-12).  Tables 8-10 and 8-11 present a summary of the food-chain model 

results under the conservative and average exposure scenarios, for the herbivorous/insectivorous and 

carnivorous receptors, respectively.  Table 8-13 presents a summary of the Step 3a evaluation for 

terrestrial wildlife. 

 

Separate discussions are provided below for evaluations of potential risk to herbivorous receptors, 

insectivorous receptors, and carnivorous (upper-level terrestrial) receptors.   

 

Background Risks 

A food-chain model was conducted for the representative wildlife receptors (herbivorous, insectivorous, 

and carnivorous) using maximum NSWC Crane Soil Group 3 concentrations, average BAFs, and less 

conservative exposure parameters for metal COPCs.  NOAEL-based EEQs for all metal COPCs were 

less than 1.0 for the herbivorous receptors (vole and quail).  Additionally, no NOAEL-based EEQs 

exceeded 1.0 for the carnivorous bird (red-tailed hawk).  However, NOAEL-based EEQs for some metal 
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COPCs exceeded 1.0 for the insectivorous species and the carnivorous mammal.  In particular, EEQs 

were greater than 1.0 for arsenic in the shrew (NOAEL-based EEQ only) and fox (NOAEL and LOAEL-

based EEQs) models.  NOAEL-based EEQs for cadmium, chromium, and mercury were also greater than 

1.0 in the insectivorous bird model (woodcock) (Table 8-10).   

 

These results are discussed in conjunction with results from the SWMU 13 food-chain models, where 

appropriate. 

 

Herbivorous Receptors 

Under the conservative food-chain scenario (i.e., maximum concentrations, average BAFs, and less 

conservative exposure parameters), COPCs with EEQs greater than 1.0 for representative herbivorous 

receptors included HMX and arsenic for the vole, and Aroclor-1248 and mercury for the quail (Table 

8-10).  EEQs for these chemicals in the herbivorous receptors models using background concentrations 

were less than 1.0 (Table 8-12). 

 

At Buildings 165 and 174 and the northern and southern exposure areas (for dioxins and PCBs only), 

EEQs for all chemicals were less than 1.0 for the herbivorous receptors. 

 

At Buildings 166, 168/2500, and 173 NOAEL-based EEQs for HMX in the vole food-chain model 

exceeded 1.0 at 1.3, 1.4, and 1.5, respectively.  The LOAEL-based EEQs for HMX were less than 1.0.  

No EEQs exceeded 1.0 in the quail food-chain model. 

 

At Building 171, NOAEL and LOAEL-based EEQs exceeded 1.0 for HMX in the vole food-chain model 

(150 and 61, respectively).  No EEQs exceeded 1.0 in the quail food-chain model. 

 

The TRV for HMX is based on a study in which no significant increase in mortality was observed among 

mice consuming 30 mg/kg/day HMX, but a significant increase in mortality was noted at a concentration 

of 75 mg/kg/day.  Although the NOAEL-based EEQs exceed 1.0 at Buildings 166, 168/2500, and 173, the 

low EEQ exceedances, and the relatively small area that the samples represent (i.e., so the numbers of 

voles, if any, obtaining a significant amount of food from this area is expected to be very low) do not 

warrant retaining HMX as a COPC for herbivorous mammals in the areas of these buildings.  However, 

the EEQs in the vicinity of Building 171 are elevated in part because of the two greatest HMX 

concentrations in this area.  The two greatest HMX concentrations were detected in Grids 125 

(5,390 mg/kg) and 129 (2,950 mg/kg).  The average concentration at Building 171 without these two 

samples is an order of magnitude lower at 2.7 mg/kg.  The calculated risks are significantly lower 
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assuming a concentration of 2.7 mg/kg; the LOAEL-based EEQ is less than 1.0 and the NOAEL-based 

EEQ is 1.95.  Although the two grids with the highest HMX concentrations (approximately 1,350 ft2) 

represent only approximately 5 percent of the total potentially contaminated area at Building 171 

(approximately 25,200 ft2), these areas present unacceptable risks to herbivorous mammals and HMX is 

retained as a COPC for further evaluation in the vicinity of Building 171. 

 

Insectivorous Receptors 

Under the conservative food-chain scenario (i.e., maximum concentrations, average BAFs, and less 

conservative exposure parameters), COPCs with EEQs greater than 1.0 for representative insectivorous 

receptors included HMX, Aroclor-1248, and arsenic for the shrew, and dioxin TEQ, TNT, RDX, 

Aroclor-1248, arsenic, cadmium, chromium, lead, mercury, and selenium for the woodcock (Table 8-10).  

Under the background scenario, the arsenic NOAEL-based EEQ exceeded 1.0 for the shrew, and 

cadmium, chromium, and mercury NOAEL-based EEQs exceeded 1.0 for the woodcock (Table 8-12). 

 

At Building 165, the NOAEL-based EEQ exceeded 1.0 for arsenic at 1.5.  The arsenic NOAEL-based 

EEQ under the background scenario was 1.8; therefore, it appears that any risks to insectivorous 

mammals are attributable to background.  The NOAEL-based EEQ in the woodcock model for mercury 

exceed 1.0 at 2.7. However, the NOAEL-based EEQ for mercury in the background scenario was 2.6; 

therefore, it appears that risks to insectivorous birds are mostly, if not all, attributable to background 

concentrations. 

 

At Buildings 166 and 168/2500 the NOAEL-based EEQs exceeded 1.0 for arsenic at 1.3, and 1.4 

respectively in the shrew food-chain models.  Similar to the EEQ at Building 165, the NOAEL-based 

background EEQ was greater than those at Buildings 166 and 168/2500 indicating that risks to 

insectivorous mammals are attributable to background concentrations.  NOAEL-based EEQs were 

greater than 1.0 and greater than background EEQs for mercury and selenium in the woodcock model. 

 

At Building 171, NOAEL-based EEQs exceeded 1.0 for HMX and arsenic in the shrew food-chain model.  

The arsenic EEQ was less than the background arsenic EEQ for the shrew and so risks to insectivorous 

mammals at Building 171 appear to be related to background concentrations.  NOAEL-based EEQs were 

greater than 1.0 and greater than background EEQs for mercury and selenium in the woodcock model; 

the LOAEL EEQ for selenium was also greater than 1.0. 

 

At Building 173, NOAEL-based EEQs exceeded 1.0 for arsenic at 1.4 in the shrew food-chain model and 

mercury and selenium in the woodcock food-chain model; the LOAEL EEQ for selenium was also greater 
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than 1.0 in the woodcock model.  NOAEL-based EEQs were less than background EEQs for arsenic 

(shrew model) and mercury (woodcock model) indicating that risks to insectivorous receptors from these 

metals are attributable to background concentrations.  However, selenium EEQs in the woodcock model 

were greater than background EEQs. 

 

Only the NOAEL-based EEQ for mercury in the woodcock model exceeded 1.0 at Building 174; however, 

the background NOAEL-based EEQ for mercury was greater than that calculated at Building 174.  

Therefore, risks to insectivorous birds are expected to be related to background concentrations.  No 

EEQs exceeded 1.0 in the shrew food-chain model. 

 

The NOAEL-based EEQ for Aroclor-1248 was greater than 1.0 for the shrew in the northern and southern 

exposure areas.  NOAEL and LOAEL-based EEQs for Aroclor-1248 were greater than 1.0 in the 

woodcock models (northern and southern exposure areas).  Dioxin TEQ NOAEL-based EEQs were less 

than 1.0. 

 

Overall, potential risks to insectivorous receptors appear to be isolated to mercury and selenium in the 

vicinity of Buildings 166, 168/2500, 171 (insectivorous birds only), selenium in the vicinity of Building 173 

(insectivorous birds only), HMX in the vicinity of Building 171 (insectivorous mammals only), and Aroclor-

1248 in the northern and southern exposure areas (insectivorous mammals and birds). 

 

The bird TRV for mercury was derived from a study using the Mallard duck as the test species.  

Significant effects (fewer eggs and ducklings were produced) were observed at a dose level of 0.5 mg/kg.  

Because the study considered exposure over three generations, the dose was considered a chronic 

LOAEL and was multiplied by an uncertainty factor of 0.1 to develop a chronic NOAEL. The avian TRV for 

selenium was based on a study in which 8 mg/kg selenium administered through the diet reduced Mallard 

duck duckling survival as compared to 4 mg/kg dose level that produced no effect.  The 4 mg/kg was 

considered a chronic NOAEL because it was the highest dose over the 100 day study which produced no 

effect during a critical lifestage (i.e., reproduction).  The 8 mg/kg was considered the chronic LOAEL. The 

mammalian TRV for HMX is discussed above under the herbivorous receptors.  The bird TRV for Aroclor-

1254 is based on a study in which 12.5 mg/kg/day dose significantly reduced egg hatchability in ring-

necked pheasants.  The study lasted for 17 weeks and so the 12.5 mg/kg/day dose was considered a 

chronic LOAEL value.  A chronic NOAEL was estimated by multiplying the chronic LOAEL by an 

uncertainty factor of 0.1. 

 

Since the majority of risks to insectivores were for the insectivorous bird (i.e., woodcock), the food-chain 

model was reevaluated considering an AUF of 20 percent at the buildings where EEQs for mercury and 
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selenium were greater than 1.0 (Buildings 166, 168/2500, 171, and 173) and for the northern and 

southern exposure areas for Aroclor-1248.  The AUF of 0.2 is expected to be a conservative number for 

the woodcock because the acreage of the excavated areas surrounding the buildings is estimated to be 

approximately 2 acres, or less, at each building/area.  However, the AUF of 0.2 was selected to ensure 

protection of other insectivorous birds that may have a smaller home range than the woodcock, such as 

the American robin.  For the reasons discussed below, and because it is unlikely that a bird would only 

feed around a particular building, given the poor habitat immediately surrounding each building, it was 

assumed that birds would not obtain more than 20 percent of their food from a building.  Also, because 

each building is separated from each other by hundreds or thousands of feet, a bird with a relatively small 

home range feeding near one building is not likely to feed near another building.   

 

• The American robin is not solely an invertebrate feeder.  The American robin’s diet consists of soft-

bodies invertebrates and fruit (Sallabanks and James, 1999), and so the diet of this smaller bird is not 

adequately represented by 100 percent invertebrates, which is assumed in the woodcock food-chain 

model.   

 

• The American robin has a small home range (average of 0.61 acres); however, these small birds 

frequent forests, woodlands, and garden and breed where lawns and other short-grass areas are 

interspersed with shrubs and trees (Sallabanks and James, 1999).  Therefore, although the American 

robin is likely present at SWMU 13, their presence is most likely surrounding the outer boundaries of 

SWMU 13 (i.e., along the forested boundaries) and not the wide open areas represented by the 

contaminated portions of the SWMU (i.e., surrounding buildings). 

 

NOAEL and LOAEL-based EEQs were less than 1.0 for mercury and selenium at Buildings 168/2500 and 

173 and less than 1.0 for selenium at Buildings 166 and 171 after using an AUF of 20 percent (see 

Appendix J.5).  The NOAEL-based EEQ for mercury was slightly greater than 1.0 at Buildings 166 and 

171 at 1.55 and 1.25; however, these EEQs are less than the background NOAEL-based EEQ for 

mercury of 2.57.  LOAEL-based EEQs were less than 1.0. 

 

NOAEL-based EEQs (northern area) and NOAEL and LOAEL-based EEQs (southern area) were greater 

than 1.0 for the woodcock after using an AUF of 20 percent (Appendix J.5); however, EEQs were greater 

based on concentrations of Aroclor-1248 in the southern exposure area.  Therefore, risks to insectivorous 

birds are not acceptable and Aroclor-1248 is retained as a COPC.   

 

The average HMX concentration at Building 171 is high due to the two highest concentrations at this 

building.  The maximum concentration of 5,390 mg/kg was detected in a sample collected from Grid 125 
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and the second greatest HMX concentration of 2,950 mg/kg was detected in a sample collected from Grid 

129.  Soil from these two grids was not excavated for bioremediation during remedial activities at the 

SMWU and therefore represents hot spots at this building for insectivorous mammals.  If these two 

sample concentrations are removed from the average concentration calculation, both NOAEL and 

LOAEL-based EEQs are less than 1.0 for the shrew.  Nevertheless, the two greatest concentrations at 

Building 171 represent unacceptable risks to insectivorous small mammals and HMX is retained for 

further evaluation at this building. 

 

Carnivorous Receptors (upper-level species) 

Under the less conservative food-chain scenario (i.e., average concentrations, average BAFs, less 

conservative exposure parameters, AUF of 100 percent), COPCs with EEQs greater than 1.0 for 

representative carnivorous receptors included Aroclor-1248 for the hawk, and dioxin TEQ (NOAEL-based 

EEQ only), HMX, RDX (NOAEL-based EEQ only), Aroclor-1248, and arsenic for the fox (Table 8-11).  

Under the background scenario, only arsenic EEQs exceeded 1.0 for the fox.  No EEQs exceeded 1.0 for 

the hawk under the background scenario (Table 8-12).  

 

As previously discussed, food-chain modeling for the carnivorous receptors was not conducted at the 

individual buildings because the home range of these species is much larger than the SWMU.  It was 

estimated that the potentially contaminated area surrounding each of the buildings totaled less than 

10 acres.  It was also estimated that the area where the samples for PCB and dioxin analysis were 

collected totals less than 3 acres (approximately 2 acres for the area surrounding Building 171 and 

approximately 0.7 acres for the area southwest of Building 166.  The home ranges of the fox and hawk 

were assumed to be approximately 1300 acres and 1000 acres, respectively.  Therefore, it was assumed 

that the fox and hawk would obtain approximately 0.8 percent and 1 percent, respectively, of their food 

from around the buildings, and approximately 0.2 percent and 0.3 percent of their food from the area 

where the samples for PCB and dioxin analysis were collected. 

 

Under these scenarios, all NOAEL-based EEQs were less than 1.0 for the hawk.  The NOAEL-based 

EEQs were less than 1.0 for dioxins and metals for the fox; however, the NOAEL-based EEQ for Aroclor-

1248 exceeds 1.0 under the entire exposure area scenario (EEQ = 1.47) and the southern exposure area 

(i.e., surrounding Building 171) (EEQ = 1.37).  Risks to carnivorous mammals from PCBs in the northern 

exposure area account for only a negligible portion of the total risks at SWMU 13 and the NOAEL-based 

EEQ was less than 1.0.  Overall it is unlikely that the fox is obtaining significant portions of its diet from 

animals that feed and live in the areas surrounding the buildings only.  For this reason and because the 
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NOAEL-based EEQs only slightly exceed 1.0 and LOAEL-based EEQs were less than 1.0, risks to 

carnivorous mammals are acceptable and Aroclor-1248 is not retained as a COPC for further evaluation.  

 

Summary of Food-Chain Modeling Risks 

Overall, risks to terrestrial receptors from HMX in the vicinity of Building 171 and Aroclor-1248 in the 

vicinity of Building 171 and southwest of Building 166 are unacceptable.  EEQs for all other chemicals in 

the surface soil were less than background EEQs or were less than 1.0; risks to terrestrial receptors are 

acceptable from all other chemicals detected in surface soil at SWMU 13. 

 

8.5 ECOLOGICAL RISK UNCERTAINTY ANALYSIS 

This section discusses some of the uncertainties associated with the SWMU 13 ERA. 

 

8.5.1 Measurement and Assessment Endpoints 

Measurement endpoints are used to evaluate the assessment endpoints selected for the SERA.  For the 

SERA, the measures of effects are not the same as the assessment endpoints.  Therefore, the measures 

are used to predict effects to the assessment endpoints by selecting surrogate species that were 

evaluated.  For example, a decrease in reproduction of a shrew is used to assess a decrease in 

reproduction of the small mammal population.  However, predicting a decrease in reproduction of a shrew 

may either underprotect or overprotect the small mammal population based on differences in ingestion 

rates, toxicity, food preferences, home ranges, etc. between different species. 

 

Risks to reptiles and amphibians are not quantitatively evaluated because exposure factors are not 

established for most species and toxicity data are very limited.  Using aquatic organisms as a surrogate 

species, risks to amphibians exposed to sediment are possible; however, risks from surface water 

contaminants are expected to be low based on the Step 3a evaluations.  Potential risks to reptiles cannot 

be evaluated in this ERA because of a lack of toxicity and exposure data (see below for a discussion of 

potential risks to the timber rattlesnake). 

 

As discussed in Section 8.2.1.1, several endangered and threatened species or species of special 

concern are present at NSWC Crane, and potentially may inhabit SWMU 13.  Risks to these species were 

not specifically calculated so the uncertainties of not calculating risks to these species are presented 

here.  As discussed above, risks to carnivorous mammals and birds are not expected from exposure to 

chemicals at SWMU 13; therefore, unacceptable risks to the bobcat, bald eagle, Northern harrier, and 

osprey, and to carnivorous reptiles such as the timber rattlesnake are also not expected.  Loggerhead 
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shrikes and the sedge wren consume mostly aboveground insects such as caterpillars, beetles, spiders, 

and flies, as opposed to the worms that are consumed by the American woodcock in the food-chain 

model.  Because worms are in direct contact with exposure to the soil, it is expected that they would have 

greater levels of contaminants at SWMU 13 than aboveground insects; therefore, risks to the woodcock 

from consuming worms are expected to be greater than risks to the loggerhead shrike and sedge wren 

from consuming aboveground insects.  Risks to the worm eating American woodcock from chemicals in 

the surface soil and surface water were not acceptable for Aroclor-1248; therefore, risks to the 

loggerhead shrike and sedge wren are also considered possible if these species are present at SWMU 

13.  The American bittern is a marshland loving bird that feeds on fish, frogs, eels, insects, and water 

snakes.  Although there is some aquatic habitat, it is not suitable for supporting piscivorous wildlife such 

as the bittern.  As mentioned in Section 8.2.1.1, the presence of the Indiana bat has not been 

documented at or surrounding SWMU 13; therefore, risks to this endangered mammal from SWMU 13 

are acceptable.  

 

Finally, there are uncertainties in risks to reptiles because there is a lack of exposure factors for reptiles 

and a lack of reptile toxicity data for the detected chemicals. As discussed in Section 8.2.1.1, one 

threatened reptilian species is listed as potentially present at NSWC Crane.  Based on the preferred 

habitat of the timber rattlesnake and the ecology of SWMU 13 (i.e., located on a ridge top), this species 

may potentially inhabit areas of SWMU 13.  Risks to carnivorous reptiles were not specifically calculated; 

however, risks are unlikely when using carnivorous birds and mammals as surrogates (see above). 

 

8.5.2 Exposure Characterization 

The contaminant dose to terrestrial wildlife is calculated using an equation that incorporates ingestion 

rates, body weights, BAFs, and other exposure factors.  These exposure factors are obtained from 

literature studies or predicted using various equations.  Ingestion rates and body weights vary among 

species, especially among species inhabiting different areas.  This was taken into account when selecting 

exposure parameters from U.S. EPA (1993) and an attempt was made to minimize the uncertainties 

associated with the exposure characterization by selecting exposure parameters from studies conducted 

in and surrounding states of Indiana. 

 

Bioaccumulation of contaminants into various biological media (e.g., plants, invertebrates, small 

mammals) depends on characteristics of the media such as pH, organic carbon, etc.  Therefore, actual 

BAFs at the sites may be different than those used in the SERA and obtained from the literature.  BAFs 

for estimating concentrations of explosives in earthworm and small mammal tissue were not available so 

a BAF of 1.0 was used for the food-chain models for the shrew, woodcock, hawk, and fox.  As presented 
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on Table 6-1, explosives have relatively high water solubility values and low Koc values so they are not 

expected to accumulate to any significant degree in animal tissue.  Therefore, using a BAF of 1.0 is likely 

causing the concentrations of the explosive in the animal tissue to be overestimated in the food-chain 

model. 

 

Also, the bioavailability of contaminants reported in toxicity studies is typically greater than the 

contaminants in environmental media.  Typically, high bioavailable forms of the chemicals are used when 

conducting toxicity tests and or conducting dosing studies for wildlife.  For example, many of the toxicity 

tests used to develop screening levels for metals use highly bioavailable forms of the metal, such as 

metal salts, which in many cases are much more toxic than equivalent concentrations of the metals in 

field collected soils (Allen, 2002). 

 

There is uncertainty in the chemical data collected at the site.  Measured levels of chemicals are only 

estimates of the true site chemical concentrations.  At SWMU 13, samples were deliberately biased 

toward known or suspected high concentrations (e.g., surface soil samples collected surrounding 

buildings at SWMU 13) so predicted doses are higher than actual doses.  Whereas this is a conservative 

approach in predicting exposure concentrations, actual exposure of ecological receptors to chemical 

concentrations at SWMU 13 is likely overestimated, in particular, wildlife which typically roam over 

multiple sample locations and unlikely that wildlife will obtain all their food from within the most 

contaminated areas at SMWU 13.  This overestimation of exposure was taken into account for wildlife by 

using AUFs in the food-chain model calculations.  Also, because the areas immediately surrounding the 

buildings only occupies a very small portion of the overall ecological habitat at SWMU 13, a discussion of 

the overall risks to ecological receptors was included in the ERA.     

   

The exposure of and potential risks to ecological receptors to chemicals in the gullies were only evaluated 

in the conservative COPC screening table.  In the first part of the Step 3a refinement, it was determined 

that risks to aquatic receptors from chemicals in the gully were low because the intermittent nature of the 

gullies precludes a significant aquatic community from being present, and therefore exposed to 

chemicals.  There is some uncertainty in not further evaluating risks to aquatic receptors in the gullies, but 

the overall conclusion of the ERA is not likely to be impacted because the lack of exposure would limit the 

ecological significance of any potential risks. 

 

There is uncertainty involved with the collection of samples and therefore, sample concentrations, as a 

result of the historical remedial activities at SWMU 13 as discussed in Section 8.4.1.1.  Recent surface 

soil was collected from the 0- to 2-foot bgs depth interval, but the exact depth of some of the historic 

samples is not known.  Some of the samples may have been as deep as 3 feet.  The uncertainty in the 
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sampling depth is not expected to be significant because as described in Section 7.3.3, a much greater 

weight was given to the samples collected from the remediated soil, because they comprised a majority of 

the immediately adjacent to each building.  The samples collected from the remediated soil represent the 

soil concentrations in the top 2 feet of soil. 

 

Finally, there is uncertainty in the concentrations of explosives in the soil.  The samples were taken from 

the remediated soil prior to it being placed back around each building.  It is expected that the explosive 

concentrations in the soil are continuing to decrease through bioremediation.  It is likely that the 

concentrations of explosives around each building are now lower than the concentrations used in the 

ERA so risks to ecological receptors will continue to decrease.    

 

8.5.3 Ecological Effects Data 

Toxicological data for a few of the chemicals are limited or do not exist.  This occurred for several COPCs 

in the surface soil, sediment, and surface water, but it did not affect the outcome of the risk assessment 

because the chemicals without toxicity data were evaluated using the other Step 3a factors discussed in 

Section 8.4.   

 

Several alternative benchmark values were used to gain a better understanding of the relationship 

between the maximum concentration values of the selected COPCs to the overall ecological assessment 

of the site.  There is some uncertainty involved when using these alternative benchmarks; however, 

attempts have been made to lessen the uncertainties by providing the toxicological basis of the alternate 

benchmarks when they were used.   

      

8.5.4 Risk Characterization 

Risks are possible if an EEQ is greater than or equal to 1.0 regardless of the magnitude of the EEQ.  

However, the magnitude of effects to ecological receptors cannot be inferred based on the magnitude of 

the EEQ.  Rather, an EEQ greater than 1.0 simply indicates that the dose used to derive the toxicity 

reference value was exceeded.   

 

Finally, there is uncertainty in how the predicted risks to a species at a site translate into risk to the 

population in the area as a whole. 
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8.6 CONCLUSIONS 

A SERA was performed for SWMU 13, Mine Fill B.  Several chemicals were retained as COPCs as a 

result of the initial screening of surface water, sediment, and surface soil.  These chemicals were further 

evaluated and data were scrutinized as a part of the Step 3a refinement.  Tables 8-6, 8-7, 8-8, and 8-13 

present summaries of the Step 3a evaluation including the overall conclusion of whether chemicals 

initially selected as COPCs are retained as COPCs after the refined evaluation. 

 

Based on the SERA and the Step 3a refinement, the following conclusions were made: 

 

Terrestrial Plants and Invertebrates 

After the surface soil screening, several chemicals were initially selected as COPCs.  Potential risks to 

terrestrial vegetation and soil invertebrates, associated with all the COPCs in surface soil were further 

evaluated to determine whether site-related risks from the chemicals were acceptable or whether risks 

were great enough to warrant retaining the chemicals as COPCs and proceeding further into the BERA.  

 

Toxicity data in the literature were found for the chemicals initially selected as COPCs to evaluate 

potential risks to plants and soil invertebrates from the detected concentrations of these chemicals in the 

surface soil.  After the Step 3a refinement, several chemicals initially selected as COPCs were further 

evaluated, including Aroclor-1248, TNT, HMX, and selenium because impacts to plants and invertebrates 

were possible based solely on a comparison of detected concentrations to toxicity values.  The surface 

soil samples for analysis of explosives and metals were collected in areas immediately surrounding the 

buildings at SWMU 13 (see Figures 1-5 through 1-8) which are maintained grassy areas to allow access 

to the buildings at SWMU 13.  Therefore, significant plant diversity is not expected to exist in these areas.  

The areas in the middle of SWMU 13 and the areas along the boundary of the ridge top are heavily 

vegetated (see photographs in Appendix A), so the potentially impacted areas adjacent to the buildings 

only represent a small percentage of habitat at SWMU 13.  Although localized impacts from Aroclor-1248, 

TNT, HMX, and selenium are expected in some areas, impacts to the plant and invertebrate populations 

at SMWU 13 overall are acceptable. 

 

In summary, no chemicals were retained as COPCs for risks to plants or invertebrates.  However, 

bioaccumulative chemicals that were detected at maximum concentrations exceeding the Region 5 ESLs 

were further evaluated by food-chain modeling for risks to herbivorous, insectivorous, and carnivorous 

wildlife.  The summary of the results from the food-chain modeling are discussed below. 
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Benthic Invertebrates 

After the initial sediment screening, several chemicals were selected as COPCs.  The potential risks to 

benthic invertebrates associated with all the COPCs in the sediment were further evaluated to determine 

whether site-related risks from the chemicals were acceptable or whether the risks were great enough to 

warrant retaining the chemicals as COPCs and proceeding further into the BERA.  

 

In sediment, several chemicals initially selected as COPCs were retained as COPCs for further evaluation 

including arsenic, cadmium, chromium, iron, manganese, and zinc because concentrations of the 

chemicals are greater than the upper-effects levels and the extent of contamination is unknown.  Although 

the mainstream at SMWU 13 is typically only wet during and following heavy rain events and the 

presence of sediment invertebrates is likely ephemeral; concentrations of COPCs retained for further 

evaluation exceed upper-effects levels in the furthest downstream samples.  Concentrations of these 

COPCs; therefore, have the potential to migrate to Boggs Creek where aquatic habitat is permanent.   

 

In summary, arsenic, cadmium, chromium, iron, manganese, and zinc were retained as COPCs for risks 

to benthic invertebrates.   

 

Aquatic Organisms 

After the initial surface water screening, several chemicals were selected as COPCs.  Potential risks to 

aquatic invertebrates associated with all the COPCs in the surface water were further evaluated to 

determine whether site-related risks from the chemicals were acceptable or whether the risks were great 

enough to warrant retaining the chemicals as COPCs and proceeding further into the BERA.  

 

No chemicals initially selected as COPCs were retained as COPCs for further evaluation in surface water, 

because concentrations were less than alternate toxicity information or background concentrations. 

 

Summary of Food-Chain Modeling 

After the initial screening, dioxin TEQs, several explosives, Aroclor-1248, and several inorganics were 

initially selected as COPCs in surface soil for potential risks to herbivorous, insectivorous, and 

carnivorous mammals and birds.  Potential risks to mammals and birds associated with the COPCs in 

surface soil were further evaluated to determine whether site-related risks to these receptors from the 

chemicals were acceptable or whether the risks were great enough to warrant retaining the chemicals as 

COPCs and proceeding further into the BERA. 
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In summary, HMX was retained as a COPC for potential risks to herbivorous and insectivorous small 

mammals (Building 171 only), and Aroclor-1248 was retained as a COPC for potential risks to 

insectivorous birds (Buildings 166 and 171 only) and small mammals (Building 171 only).  No chemicals 

were retained as COPCs in surface soil for potential risks to upper-level carnivorous birds and mammals. 

 



TABLE 8-1

ECOLOGICAL COPC SELECTION - COMBINED SURFACE SOIL DATA
SWMU 13 MINE FILL B

NSWC CRANE, INDIANA
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Plants/ 
Invertebrates Wildlife

Dioxins  (ng/kg)
TEQ BIRD 12/12 0.0894 44.5 0.199 224 YES YES ASL/BIO
TEQ BIRD HALFND 12/12 0.439 44.7 0.199 225 YES YES ASL/BIO
TEQ MAMMAL 12/12 0.162 14.9 0.199 75 YES YES ASL/BIO
TEQ MAMMAL HALFND 12/12 0.447 15 0.199 76 YES YES ASL/BIO
Semivolatile Organics  (ug/kg)
Acenaphthene 1/12 52 52 682000 0.0001 NO NO BSL
Anthracene 2/12 5 210 1480000 0.0001 NO NO BSL
Benzo(a)anthracene 7/12 4 1100 5210 0.21 NO NO BSL
Benzo(a)pyrene 6/12 6 1000 1520 0.66 NO NO BSL
Benzo(b)fluoranthene 7/12 7 1100 59800 0.02 NO NO BSL
Benzo(g,h,i)perylene 6/12 6 750 119000 0.01 NO NO BSL
Benzo(k)fluoranthene 7/12 5 640 148000 0.004 NO NO BSL
Bis(2-ethylhexyl)phthalate 7/12 91 140 925 0.15 NO NO BSL
Chrysene 7/12 7 1100 4730 0.23 NO NO BSL
Dibenzo(a,h)anthracene 1/12 200 200 18400 0.01 NO NO BSL
Fluoranthene 9/12 6 1800 122000 0.01 NO NO BSL
Fluorene 1/12 50 50 122000 0.0004 NO NO BSL
Indeno(1,2,3-cd)pyrene 6/12 4 650 109000 0.006 NO NO BSL
Naphthalene 1/12 5 5 99.4 0.05 NO NO BSL
Phenanthrene 7/12 4 1000 45700 0.02 NO NO BSL
Pyrene 9/12 6 2400 78500 0.03 NO NO BSL
Pesticides/PCBs  (ug/kg)
Aroclor-1248 26/35 42 160000 0.332 481928 YES YES ASL/BIO
Explosives (mg/kg)
1 3 5 T i it b / S S S / O

Minimum 
Concentration

Frequency of 
DetectionCHEMICAL(5) Rationale(4)

COPC(3)

EEQRegion 5 ESL
Maximum 

Concentration

1,3,5-Trinitrobenzene 2/371 0.164 1.7 0.376 4.52 YES YES ASL/BIO
2,4,6-Trinitrotoluene 216/368 0.12 57 -- NA YES YES NC/BIO
2,4-Dinitrotoluene 1/371 0.1 0.1 1.28 0.08 NO NO BSL
2-Amino-4,6-dintrotoluene 35/370 0.1 150 -- NA YES YES NC/BIO
2-Nitrotoluene 1/371 0.43 0.43 -- NA YES YES NC/BIO
4-Amino-2,6-dintrotoluene 57/371 0.1 303 -- NA YES YES NC/BIO
HMX 289/368 0.081 5390 -- NA YES YES NC/BIO
RDX 273/368 0.039 29 -- NA YES YES NC/BIO
Inorganics (mg/kg)
Aluminum 231/231 4050 58500 pH(1)(2) NA NO NO BSL
Arsenic 167/231 1.7 30.5 5.7 5.35 YES YES ASL/BIO
Barium 231/231 26.3 1160 330(1) 3.52 YES NO ASL/NONBIO
Cadmium 54/231 0.04 1.7 0.38(1) 4.47 YES YES ASL/BIO



TABLE 8-1

ECOLOGICAL COPC SELECTION - COMBINED SURFACE SOIL DATA
SWMU 13 MINE FILL B

NSWC CRANE, INDIANA
PAGE 2 OF 2

Plants/ 
Invertebrates Wildlife

Minimum 
Concentration

Frequency of 
DetectionCHEMICAL(5) Rationale(4)

COPC(3)

EEQRegion 5 ESL
Maximum 

Concentration
Chromium 231/231 6.3 95.8 0.4 240 YES YES ASL/BIO
Lead 225/227 7.5 69 16(1) 4.31 YES YES ASL/BIO
Mercury 183/230 0.006 3.6 0.1 36 YES YES ASL/BIO
Selenium 57/231 0.51 12.4 0.0276 449 YES YES ASL/BIO
Silver 3/231 0.38 0.95 4.04 0.24 NO NO BSL
VOCs (mg/kg)
Acetone 148/228 0.005 0.32 2.5 0.13 NO NO BSL
Methyl Ethyl Ketone 27/228 0.005 0.085 89.6 0.001 NO NO BSL
Methylene Chloride 27/228 0.001 0.035 4.05 0.01 NO NO BSL
Methyl Isobutyl Ketone 1/228 0.014 0.014 443 0.00003 NO NO BSL
Toluene 23/228 0.001 0.03 5.45 0.01 NO NO BSL
Xylenes 13/228 0.001 1.3 10 0.13 NO NO BSL
Trans-1,2-dichloroethene 1/2 2 2 784 0.003 NO NO BSL
Trichlorofluoromethane 2/2 2 3 16400 0.0002 NO NO BSL
Miscellaneous Parameters
Cation exchange capacity (MEQ/1) 2/2 14 15 NA NA NO NO NZ
pH  (S.U.) 2/2 5.1 7.4 NA NA NO NO NZ

Acronyms:
COPC = Chemical of Potential Concern
EEQ = Ecological Effects Quotient
ESL = Region 5 Ecological Screening Level
NA = Not Available or Not Applicable
PCB = Polychlorinated Biphenyl
SWMU = Solid Waste Management Unit

OC O CVOC = Volatile Organic Chemical

Footnotes:
1 - USEPA Ecological Soil Screening Level
2- Aluminum is only considered a COPC when the soil pH is less than 5.5.  Average soil sample collected at SWMU 13 was 6.25 S.U.
3 - Chemicals retained as COPCs are further evaluated in the Step 3a evaluation (see Section 8.4).
4 - Rationale for COPC selection/deletion:
     ASL = Above Screening Level
     BIO = Bioaccumulative chemical
     BSL = Below Screening Level
     NONBIO = Non-bioaccumulative chemical
     NC = No Criteria available
     NZ = Field parameters not selected as COPCs
5 - The data from samples collected as part of the external sump/drainage investigation and PCB delineation investigation are not included on this table.



TABLE 8-2

ECOLOGICAL COPC SELECTION - GULLY SEDIMENT SAMPLES ROUNDS 1 THROUGH 3
SWMU 13 MINE FILL B

NSWC CRANE, INDIANA
PAGE 1 OF 2

Sediment 
Invertebrates Wildlife

Semivolatile Organics  (ug/kg)
2-METHYLNAPHTHALENE 1/5 6 J 6 J 2.87 6.00 13SD2501 NA 20.2 0.30 NO NO BSL
ACENAPHTHENE 2/5 24 43 J 14.7 33.5 13SD0501 NA 6.71 6.41 YES YES ASL/BIO
ANTHRACENE 2/5 72 88 33.3 80.0 13SD0501 NA 57.2 1.54 YES YES ASL/BIO
BENZO(A)ANTHRACENE 5/5 10 330 132 132 13SD0501 NA 108 3.06 YES YES ASL/BIO
BENZO(A)PYRENE 5/5 12 390 J 160 160 13SD0601 NA 150 2.6 YES YES ASL/BIO
BENZO(B)FLUORANTHENE 5/5 18 460 J 190 190 13SD0601 NA 10,400 0.04 NO NO BSL
BENZO(G,H,I)PERYLENE 5/5 10 380 J 138 138 13SD0601 NA 170 2.24 YES YES ASL/BIO
BENZO(K)FLUORANTHENE 5/5 7 J 250 J 97.4 97.4 13SD0501 NA 240 1.04 YES YES ASL/BIO
CHRYSENE 5/5 15 430 J 177 177 13SD0601 NA 166 2.59 YES YES ASL/BIO
DI-N-BUTYL PHTHALATE 1/3 86 J 86 J 57.0 86.0 13SD0601 NA 1114 0.08 NO NO BSL
DI-N-OCTYL PHTHALATE 1/3 100 J 100 J 61.7 100 13SD0601 NA 40,600 0.002 NO NO BSL
DIBENZO(A,H)ANTHRACENE 2/5 66 J 74 J 29.3 70.0 13SD0601 NA 33 2.24 YES YES ASL/BIO
FLUORANTHENE 5/5 29 860 363 363 13SD0501 NA 423 2.03 YES YES ASL/BIO
FLUORENE 2/5 33 42 J 16.3 37.5 13SD0501 NA 77.4 0.54 NO NO BSL
INDENO(1,2,3-CD)PYRENE 5/5 8 J 290 J 109 109 13SD0601 NA 200 1.45 YES YES ASL/BIO
NAPHTHALENE 2/5 6 J 6 J 3.68 6.00 13SD0501, 13SD0601 NA 176 0.03 NO NO BSL
PHENANTHRENE 5/5 17 620 252 252 13SD0601 NA 204 3.04 YES YES ASL/BIO
PYRENE 5/5 25 1300 J 482 482 13SD0601 NA 195 6.67 YES YES ASL/BIO
Energetics  (mg/kg)
HMX 2/28 0.8 J 1.9 J 0.213 1.35 13SD1101 ND NA NA YES YES NC/BIO
RDX 3/28 0.44 J 2.2 0.231 1.12 13SD1101 ND NA NA YES YES NC/BIO
Herbicides  (ug/kg)
PENTACHLOROPHENOL 1/3 2.1 J 2.1 J 0.890 2.10 13SD0601 NA 23,000 0.0001 NO NO BSL
Inorganics  (mg/kg)
ALUMINUM 30/30 1480 18500 8944 8944 13SD2201 13400  J - 17100  J NA NA YES NO NC/NONBIO
ANTIMONY 10/30 0.8 J 2.3 J 0.575 1.40 13SD2401 0.98  J - 1.1  J NA NA YES NO NC/NONBIO
ARSENIC 29/30 3.7 J 58.2 J 15.0 15.5 13SD2401 22.2  J - 28.7  J 9.79 5.94 YES YES ASL/BIO
BARIUM 30/30 28.5 J 693 J 136 136 13SD0102 129  J - 199  J NA NA YES NO NC/NONBIO
BERYLLIUM 26/30 0.53 J 4.3 J 1.25 1.41 13SD2201 2  J - 2.1  J NA NA YES NO NC/NONBIO
CADMIUM 20/30 0.41 J 4.1 J 0.868 1.21 13SD1301 0.59  J - 0.63  J 0.99 4.14 YES YES ASL/BIO
CALCIUM 30/30 766 J 89700 J 14645 14645 13SD1301 799  J - 845  J NA NA NO NO NUT
CHROMIUM 30/30 7.9 J 228 J 44.4 44.4 13SD2401 38.7  J - 55  J 43.4 5.25 YES YES ASL/BIO
COBALT 30/30 1.8 J 107 J 25.2 25.2 13SD1901 31.3  J - 40.7  J 50 2.14 YES NO ASL/NONBIO
COPPER 30/30 7 J 52.1 J 16.5 16.5 13SD0101 17.3  J - 27.8  J 31.6 1.65 YES YES ASL/BIO
IRON 30/30 1990 J 195000 J 48890 48890 13SD2401 93700  J - 112000  J NA NA YES NO NC/NONBIO
LEAD 30/30 4.2 J 521 J 59.0 59.0 13SD0102 35.7  J - 37.2  J 35.8 14.6 YES YES ASL/BIO

Sample of Maximum 
Detect

Range of 
Background Detects

Region 5 
ESL EEQ

COPC(2)

Rationale(3)Parameter
Frequency of 

Detection
Minimum 

Concentration
Maximum 

Concentration
Mean 

Concentration (1)
Average of 

Positive Detects

LEAD 30/30 4.2 J 521 J 59.0 59.0 13SD0102 35.7  J  37.2  J 35.8 14.6 YES YES ASL/BIO
LITHIUM 23/23 2.1 J 38.8 J 9.46 9.46 13SD1901 NA NA NA YES NO NC/NONBIO
MAGNESIUM 30/30 292 J 7540 J 1915 1915 13SD0701 1470  J - 1580  J NA NA NO NO NUT
MANGANESE 30/30 65.3 J 6130 J 1683 1683 13SD1201 2570  J - 3240  J NA NA YES NO NC/NONBIO
MERCURY 19/30 0.013 J 0.16 J 0.0304 0.0385 13SD0101 0.026  J 0.174 0.92 NO NO BSL
NICKEL 30/30 7.9 J 83.9 J 24.6 24.6 13SD2201 33.5  J - 36.6  J 22.7 3.70 YES YES ASL/BIO
POTASSIUM 30/30 252 J 2390 J 753 753 13SD1501 1340  J - 2000  J NA NA NO NO NUT
SELENIUM 22/30 0.18 J 1.1 J 0.439 0.557 13SD2401 0.56  J - 0.61  J NA NA YES YES NC/BIO
SODIUM 5/30 31.7 J 334 J 39.5 121 13SD0701 31.6  J - 183  J NA NA NO NO NUT
STRONTIUM 23/23 4.1 J 77.1 J 20.3 20.3 13SD1101 NA NA NA YES NO NC/NONBIO
TIN 9/30 0.52 J 12 J 1.28 3.74 13SD1201 ND NA NA YES NO NC/NONBIO
TITANIUM 28/28 13.8 J 164 J 69.9 69.9 13SD2401 40.9  J NA NA YES NO NC/NONBIO
VANADIUM 30/30 11.8 J 144 J 34.9 34.9 13SD2401 46.2  J - 53.8  J NA NA YES NO NC/NONBIO
ZINC 25/30 7.9 J 541 J 107 108 13SD0101 72.8  J - 79.7  J 121 4.47 YES YES ASL/BIO
AVS/SEM Parameters  (UMO/G)
ACID VOLATILE SULFIDE, SEM 7/7 0.23 J 0.88 J 0.543 0.543 13SD0501 NA NA NA NO NO NZ
CADMIUM, SEM 2/7 0.002 0.004 0.00131 0.00300 13SD0801 NA NA NA NO NO NZ
COPPER, SEM 7/7 0.036 J 2.223 J 0.379 0.379 13SD0801 NA NA NA NO NO NZ
LEAD, SEM 6/7 0.03 J 0.067 J 0.0394 0.0455 13SD0201 NA NA NA NO NO NZ
MERCURY, SEM 5/7 0.00004 J 0.00054 J 0.000118 0.000158 13SD1401 NA NA NA NO NO NZ
NICKEL, SEM 7/7 0.02 0.111 0.0469 0.0469 13SD0501 NA NA NA NO NO NZ
SEM/AVS, SEM  (S.U.) 7/7 0.09 3.74 1.39 1.39 13SD0801 NA NA NA NO NO NZ
ZINC, SEM 3/7 0.407 J 0.538 J 0.268 0.483 13SD1101 NA NA NA NO NO NZ
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ECOLOGICAL COPC SELECTION - GULLY SEDIMENT SAMPLES ROUNDS 1 THROUGH 3
SWMU 13 MINE FILL B

NSWC CRANE, INDIANA
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Sediment 
Invertebrates Wildlife

Sample of Maximum 
Detect

Range of 
Background Detects

Region 5 
ESL EEQ

COPC(2)

Rationale(3)Parameter
Frequency of 

Detection
Minimum 

Concentration
Maximum 

Concentration
Mean 

Concentration (1)
Average of 

Positive Detects
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1) 7/7 9.9 18 13.7 13.7 13SD1101 NA NA NA NO NO NZ
PH  (S.U.) 7/7 5 7.9 7.09 7.09 13SD1101 NA NA NA NO NO NZ
TOTAL ORGANIC CARBON  (mg/kg) 7/7 2500 J 19000 J 9014 9014 13SD0501 NA NA NA NO NO NZ

Field duplicate samples were excluded from these summaries because they are considered to be field QC samples.

Acronyms:
AVS = Acid Volatile Sulfide
COPC = Chemical of Potential Concern
EEQ = Ecological Effects Quotient
ESL = Region 5 Ecological Screening Level
NA - Not Available or Not Applicable
ND - Not detected
SEM = Simultaneously Extracted Metals
SWMU = Solid Waste Management Unit

Footnotes:
1 - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
2 - Chemicals retained as COPCs are further evaluated in the Step 3a evaluation (see Section 8.4).
3 - Rationale for COPC selection/deletion:
ASL = Above Screening Level
BIO = Bioaccumulative chemical
BSL = Below Screening Level
NONBIO = Nonbioaccumulative chemical
NC = No Criteria Available
NUT = Essential nutrient
NZ = Field parameters not selected as COPCs



TABLE 8-3

ECOLOGICAL COPC SELECTION - MAINSTREAM SEDIMENT SAMPLES ROUNDS 2 AND 3
SWMU 13 MINE FILL B

NSWC CRANE, INDIANA

Sediment 
Invertebrates Wildlife

Inorganics  (mg/kg)
ALUMINUM 5/5 11500 J 13700 J 12320 12320 13SD3501 14400  J - 22100  J NA NA YES NO NC/NONBIO
ANTIMONY 5/5 1.9 J 4.7 J 2.58 2.58 13SD3001 1.8  J - 2.1  J NA NA YES NO NC/NONBIO
ARSENIC 5/5 23.9 J 56.9 J 40.6 40.6 13SD3001 25.6  J - 33.3  J 9.79 5.81 YES YES ASL/BIO
BARIUM 5/5 77.4 J 207 J 132 132 13SD3002 90.8  J - 137  J NA NA YES NO NC/NONBIO
BERYLLIUM 5/5 1.9 J 3.7 J 3.02 3.02 13SD3001 2  J - 2.3  J NA NA YES NO NC/NONBIO
CADMIUM 5/5 9.4 J 17.1 J 12.4 12.4 13SD3001 1.8  J - 4.3  J 0.99 17.3 YES YES ASL/BIO
CALCIUM 5/5 1290 J 12200 J 3634 3634 13SD3501 2010  J - 2500  J NA NA NO NO NUT
CHROMIUM 5/5 51.7 J 192 J 123 123 13SD3001 49.1  J - 77.2  J 43.4 4.42 YES YES ASL/BIO
COBALT 5/5 19 J 29.9 J 24.6 24.6 13SD3501 20.4  J - 27.5  J 50 0.60 NO NO BSL
COPPER 5/5 16.4 J 18.4 J 17.5 17.5 13SD3002 18.4  J - 22  J 31.6 0.58 NO NO BSL
IRON 5/5 89600 J 299000 J 208720 208720 13SD3001 120000  J - 121000  J NA NA YES NO NC/NONBIO
LEAD 5/5 25.6 J 45.6 J 38.0 38.0 13SD3001 20.6  J - 25.2  J 35.8 1.27 YES YES ASL/BIO
MAGNESIUM 5/5 610 J 2110 J 948 948 13SD3501 1490  J - 1940  J NA NA NO NO NUT
MANGANESE 5/5 1450 J 3960 J 2342 2342 13SD3002 1250  J - 1330  J NA NA YES NO NC/NONBIO
MERCURY 1/5 0.016 J 0.016 J 0.0175 0.0160 13SD3001 0.021  J 0.174 0.09 NO NO BSL
NICKEL 5/5 35.8 J 47.8 J 42.3 42.3 13SD3002 41.5  J - 54.1  J 22.7 2.11 YES YES ASL/BIO
POTASSIUM 5/5 452 J 1680 J 851 851 13SD3501 2080  J - 3190  J NA NA NO NO NUT
SELENIUM 5/5 0.62 J 1.5 J 0.890 0.890 13SD3401 0.48  J - 0.85  J NA NA YES YES NC/BIO
SODIUM 3/5 91.1 J 298 J 117 178 13SD3301 92.3  J - 126  J NA NA NO NO NUT
TITANIUM 1/1 65.6 J 65.6 J 65.6 65.6 13SD3001 26.4  J NA NA YES NO NC/NONBIO
VANADIUM 5/5 48.3 J 101 J 73.5 73.5 13SD3001 47.6  J - 61.6  J NA NA YES NO NC/NONBIO
ZINC 5/5 121 J 195 J 161 161 13SD3301 73.1  J - 98.3  J 121 1.61 YES YES ASL/BIO

Field duplicate samples are excluded from these summaries because they are considered field QC samples.

Acronyms:
COPC = Chemical of Potential Concern
EEQ = Ecological Effects Quotient
ESL = Region 5 Ecological Screening Level
NA = Not Applicable or Not Available
SWMU = Solid Waste Management Unit

Footnotes:

Parameter
Frequency of 

Detection
Minimum 

Concentration
Maximum 

Concentration
Region 5 

ESL EEQ Rationale(3)

COPC(2)

Mean 
Concentration (1)

Average of Positive 
Detects

Sample of Maximum 
Detect

Range of Background 
Detects

Footnotes:
1 - Mean concentrations incorporate TV/2 for non-detects where TV = threshold value.
2 - Chemicals retained as COPCs are further evaluated in the Step 3a evaluation (see Section 8.4).
3 - Rationale for COPC selection/deletion:
ASL = Above Screening Level
BIO = Bioaccumulative chemical
BSL = Below Screening Level
NONBIO = Nonbioaccumulative chemical
NC = No Criteria Available
NUT = Essential Nutrient
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ECOLOGICAL COPC SELECTION - GULLY SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3
SWMU 13 MINE FILL B

NSWC CRANE, INDIANA
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Aquatic 
Invertebrates Wildlife

Semivolatile Organics  (ug/L)
BENZO(A)ANTHRACENE 2/5 0.2 J 0.22 0.0989 0.210 13SW0601 NA 0.025 8.8 YES YES ASL/BIO
BENZO(A)PYRENE 2/5 0.26 0.27 J 0.121 0.265 13SW3201 NA 0.014 19.3 YES YES ASL/BIO
BENZO(B)FLUORANTHENE 2/5 0.38 0.4 J 0.171 0.390 13SW3201 NA 9.07 0.04 NO NO BSL
BENZO(G,H,I)PERYLENE 2/5 0.22 J 0.23 0.105 0.225 13SW0601 NA 7.64 0.03 NO NO BSL
BENZO(K)FLUORANTHENE 2/5 0.19 J 0.2 0.0929 0.195 13SW0601 NA NA NA YES YES NC/BIO
CHRYSENE 2/5 0.33 J 0.35 0.151 0.340 13SW0601 NA NA NA YES YES NC/BIO
FLUORANTHENE 2/5 0.77 J 0.96 0.361 0.865 13SW0601 NA 1.9 0.51 NO NO BSL
INDENO(1,2,3-CD)PYRENE 2/5 0.2 0.21 J 0.0969 0.205 13SW3201 NA 4.31 0.05 NO NO BSL
PHENANTHRENE 2/5 0.32 J 0.51 0.181 0.415 13SW0601 NA 3.6 0.14 NO NO BSL
PYRENE 2/5 0.58 J 0.65 0.261 0.615 13SW0601 NA 0.3 2.17 YES YES ASL/BIO
Energetics  (ug/L)
2,4,6-TRINITROTOLUENE 5/34 0.42 J 6.8 0.480 2.39 13SW1301 ND NA NA YES YES NC/BIO
2,6-DIAMINO-4-NITROTOLUENE 1/21 0.44 J 0.44 J 0.141 0.440 13SW1302 ND NA NA YES YES NC/BIO
2-AMINO-4,6-DINITROTOLUENE 11/33 0.26 J 8.3 J 0.606 1.49 13SW1302 ND NA NA YES YES NC/BIO
3-NITROTOLUENE 2/34 0.29 J 0.31 J 0.169 0.300 13SW1302 ND NA NA YES YES NC/BIO
4-AMINO-2,6-DINITROTOLUENE 14/34 0.46 J 21 J 1.39 3.15 13SW1302 ND NA NA YES YES NC/BIO
DNX 10/21 0.59 J 35 3.70 7.63 13SW1102 ND NA NA YES YES NC/BIO
HMX 21/34 0.67 730 41.3 66.8 13SW1102 ND NA NA YES YES NC/BIO
MNX 10/21 1.2 72 7.70 16.0 13SW1102 ND NA NA YES YES NC/BIO
RDX 25/34 0.29 J 5500 276 375 13SW1102 ND NA NA YES YES NC/BIO
TNX 7/21 0.48 J 4 0.644 1.68 13SW1102, 13SW1501 ND NA NA YES YES NC/BIO
Herbicides  (ug/L)
PENTACHLOROPHENOL 2/3 0.025 J 0.091 0.0408 0.0580 13SW0401 NA 4 0.02 NO NO BSL
Total Metals  (ug/L)
ALUMINUM 28/33 108 J 19100 J 2329 2739 13SW0701 486 J - 1770 J 87 220 YES NO ASL/NONBIO
ARSENIC 15/33 0.85 J 35.7 J 2.38 4.96 13SW1101 0.8 J 148 0.24 NO NO BSL
BARIUM 33/33 25.3 J 247 J 75.4 75.4 13SW0701 58.1 J - 58.2 J 220 1.12 YES NO ASL/NONBIO
CADMIUM 1/33 1.3 J 1.3 J 0.105 1.30 13SW0102 ND 0.15 8.67 YES YES ASL/BIO
CALCIUM 33/33 3040 J 133000 J 47368 47368 13SW0701 5060 J - 6550 J NA NA NO NO NUT
CHROMIUM 17/33 1 J 20.5 J 3.34 6.19 13SW0701 0.82 J - 2.2 J 42 0.49 NO NO BSL
COBALT 18/33 0.47 J 9.4 J 1.79 3.15 13SW1101 ND 24 0.39 NO NO BSL
COPPER 30/33 0.89 J 27.1 J 5.65 6.18 13SW1101 1.3 J - 2.2 J 1.58 17.2 YES YES ASL/BIO
IRON 26/33 152 J 16200 J 2142 2706 13SW0701 415 J - 1600 J 1000 16.2 YES NO ASL/NONBIO
LEAD 14/33 1.3 J 137 J 6.42 14.8 13SW0102 ND 1.17 117 YES YES ASL/BIO
LITHIUM 8/13 2.8 J 14.3 J 4.18 6.24 13SW0701 NA NA NA YES NO NC/NONBIO

Sample of Maximum 
Detect

Range of 
Background 

Detects
Region 5 

ESL EEQ

COPC(2)

Rationale(3)Parameter
Frequency of 

Detection
Minimum 

Concentration
Maximum 

Concentration
Mean Concentration 

(1)
Average of 

Positive Detects

MAGNESIUM 32/33 836 J 92200 J 11421 11556 13SW1101 2830 J - 3600 J NA NA NO NO NUT
MANGANESE 32/33 7.5 J 3190 J 244 251 13SW0802 60.1 J - 122 J NA NA YES NO NC/NONBIO
MERCURY 1/33 0.047 J 0.047 J 0.0168 0.0470 13SW1501 ND 0.0013 36.2 YES YES ASL/BIO
NICKEL 32/33 0.67 J 22 J 4.50 4.61 13SW1501 2.3 J 28.9 0.76 NO NO BSL
POTASSIUM 33/33 621 J 690000 J 35130 35130 13SW1101 1800 J - 2920 J NA NA NO NO NUT
SELENIUM 1/33 2 J 2 J 0.167 2.00 13SW1101 ND 5 0.4 NO NO BSL
SODIUM 33/33 2260 J 325000 J 30873 30873 13SW0701 1540 J NA NA NO NO NUT
STRONTIUM 13/13 48 J 245 J 108 108 13SW0701 NA NA NA YES NO NC/NONBIO
TITANIUM 30/31 1.3 J 356 J 38.2 39.5 13SW0701 10.1 J NA NA YES NO NC/NONBIO
VANADIUM 25/33 0.42 J 43.5 J 5.92 7.76 13SW1101 0.89 J - 2.9 12 3.63 YES NO ASL/NONBIO
ZINC 25/33 6.8 J 269 J 28.6 36.8 13SW0102 8.8 J 65.7 4.1 YES YES ASL/BIO
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 18/33 52.7 J 822 109 191 13SW0901-F 254 J - 938 J 87 9.45 YES NO ASL/NONBIO
ARSENIC, FILTERED 8/33 0.64 J 35.3 J 1.65 6.33 13SW1101-F ND 148 0.24 NO NO BSL
BARIUM, FILTERED 33/33 10.1 J 149 J 61.5 61.5 13SW0701-F 51.7 J - 54.1 J 220 0.68 NO NO BSL
CALCIUM, FILTERED 33/33 5660 J 121000 J 45608 45608 13SW0701-F 5120 J - 6680 J NA NA NO NO NUT
CHROMIUM, FILTERED 1/33 2 J 2 J 0.289 2.00 13SW1101-F 1 J 42 0.05 NO NO BSL
COBALT, FILTERED 20/33 0.6 J 8.8 J 1.60 2.50 13SW1101-F 0.79 J 24 0.37 NO NO BSL
COPPER, FILTERED 28/33 0.57 J 26.4 J 2.95 3.41 13SW1101-F 1.5 J 1.58 16.7 YES YES ASL/BIO
IRON, FILTERED 15/33 35.7 J 1120 J 135 275 13SW0802-F 155 J - 645 J 1000 1.12 YES NO ASL/NONBIO
LEAD, FILTERED 1/33 1.1 J 1.1 J 0.109 1.10 13SW0102-F ND 1.17 0.94 NO NO BSL
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Aquatic 
Invertebrates Wildlife

Sample of Maximum 
Detect

Range of 
Background 

Detects
Region 5 

ESL EEQ

COPC(2)

Rationale(3)Parameter
Frequency of 

Detection
Minimum 

Concentration
Maximum 

Concentration
Mean Concentration 

(1)
Average of 

Positive Detects
LITHIUM, FILTERED 3/13 3.1 J 5.5 J 1.32 4.03 13SW1001-F NA NA NA YES NO NC/NONBIO
MAGNESIUM, FILTERED 32/33 3440 J 92900 J 11414 11557 13SW1101-F 2740 J - 3770 J NA NA NO NO NUT
MANGANESE, FILTERED 30/33 2.9 J 3110 J 180 198 13SW0802-F 112 J NA NA YES NO NC/NONBIO
NICKEL, FILTERED 28/33 0.58 J 18.6 J 2.39 2.75 13SW1101-F 1.8 J 28.9 0.64 NO NO BSL
POTASSIUM, FILTERED 33/33 600 J 700000 J 35149 35149 13SW1101-F 1850 J - 2700 J NA NA NO NO NUT
SELENIUM, FILTERED 1/33 2.2 J 2.2 J 0.163 2.20 13SW1101-F ND 5 0.44 NO NO BSL
SODIUM, FILTERED 33/33 2920 J 311000 J 30880 30880 13SW0701-F 1660 J NA NA NO NO NUT
STRONTIUM, FILTERED 13/13 45.5 J 219 J 102 102 13SW0701-F NA NA NA YES NO NC/NONBIO
TITANIUM, FILTERED 26/31 0.1 J 19.5 J 3.55 4.15 13SW0901-F 5.3 J NA NA YES NO NC/NONBIO
VANADIUM, FILTERED 9/33 0.44 J 38.5 J 1.75 5.91 13SW1101-F ND 12 3.21 YES NO ASL/NONBIO
ZINC, FILTERED 18/33 3.4 J 54.5 J 9.44 14.7 13SW0902-F 18.6 J 65.7 0.83 NO NO BSL
Field Parameters  (mg/L)
DISSOLVED OXYGEN 5/5 2.83 11.97 9.51 9.51 13SW1502 8.05 NA NA NA NA NZ
DISSOLVED OXYGEN - METER 32/32 2.19 12.32 7.87 7.87 13SW1301 7.97 NA NA NA NA NZ
OXIDATION REDUCTION POTENTIAL  (MV) 37/37 -23.7 640 196 196 13SW0601 49  - 330.8 NA NA NA NA NZ
PH  (S.U.) 37/37 6.13 8.48 7.39 7.39 13SW0901 6.37  - 7.99 NA NA NA NA NZ
SPECIFIC CONDUCTANCE  (MS/CM) 37/37 0.138 829 22.9 22.9 13SW0102 0.059  - 0.073 NA NA NA NA NZ
TEMPERATURE  (C ) 37/37 6.52 16.45 12.1 12.1 13SW1101 8.84  - 13.75 NA NA NA NA NZ
TURBIDITY  (NTU) 36/36 0 352 44.2 44.2 13SW0701 56.4  - 221 NA NA NA NA NZ
Miscellaneous Parameters  (mg/L)
AMMONIA-N 18/31 0.01 3.4 0.180 0.307 13SW1101 ND NA NA YES NO NC/NONBIO
NITRITE/NITRATE-N 23/34 0.14 200 7.65 11.3 13SW2401 4 NA NA YES NO NC/NONBIO

Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.

Acronyms:
COPC = Chemical of Potential Concern
EEQ = Ecological Effects Quotient
ESL = Region 5 Ecological Screening Level
NA = Not Available or Not Applicable
ND = Not detected
SWMU = Solid Waste Management Unit

Footnotes:
1 - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
2 - Chemicals retained as COPCs are further evaluated in the Step 3a evaluation (see Section 8.4).
3 - Rationale for COPC selection/deletion:
ASL = Above Screening Level
BIO = Bioaccumulative chemical
BSL = Below Screening Level
NONBIO = Nonbioaccumulative chemical
NC = No Criteria available
NUT = Essential Nutrient
NZ = Field parameters not selected as COPCs



TABLE 8-5

ECOLOGICAL COPC SELECTION - MAINSTREAM SURFACE WATER SAMPLES ROUNDS 2 AND 3
SWMU 13 MINE FILL B

NSWC CRANE, INDIANA

Aquatic 
Invertebrates Wildlife

Energetics  (ug/L)
HMX 4/5 1.4 3.2 J 2.01 2.48 13SW3001 ND NA NA YES YES NC/BIO
MNX 2/5 0.28 J 0.31 J 0.195 0.295 13SW3002 ND NA NA YES YES NC/BIO
RDX 4/5 1.3 9.9 5.23 6.50 13SW3002 ND NA NA YES YES NC/BIO
Total Metals  (ug/L)
BARIUM 2/2 54.1 J 57.8 J 56.0 56.0 13SW3002 53.7 J - 62.7 J 220 0.26 NO NO BSL
CALCIUM 2/2 50000 J 54800 J 52400 52400 13SW3001 55700 J - 65300 J NA NA NO NO NUT
CHROMIUM 1/2 0.68 J 0.68 J 0.550 0.680 13SW3002 3.8 J 42 0.02 NO NO BSL
COPPER 2/2 1.3 J 1.4 J 1.35 1.35 13SW3001 1.1 J - 5.5 1.58 0.89 NO NO BSL
IRON 1/2 175 J 175 J 105 175 13SW3001 2460 1000 0.18 NO NO BSL
MAGNESIUM 2/2 8780 J 9770 J 9275 9275 13SW3001 9090 J - 14500 J NA NA NO NO NUT
MANGANESE 1/2 7.9 J 7.9 J 5.28 7.90 13SW3001 23 NA NA YES NO NC/NONBIO
NICKEL 1/2 0.45 J 0.45 J 0.458 0.450 13SW3001 0.77 J - 6.9 28.9 0.02 NO NO BSL
POTASSIUM 2/2 4850 J 6690 J 5770 5770 13SW3002 2560 J - 3860 J NA NA NO NO NUT
SODIUM 2/2 18400 J 25600 J 22000 22000 13SW3001 29900 J - 34300 J NA NA NO NO NUT
TITANIUM 1/1 2.3 J 2.3 J 2.30 2.30 13SW3001 0.31 J NA NA YES NO NC/NONBIO
Dissolved Metals  (ug/L)
BARIUM, FILTERED 2/2 81.6 J 280 J 181 181 13SW3002-F 52.7 J - 56 J 220 1.27 YES NO ASL/NONBIO
CALCIUM, FILTERED 2/2 29000 J 52400 J 40700 40700 13SW3002-F 54900 J - 75800 J NA NA NO NO NUT
CHROMIUM, FILTERED 1/2 0.6 J 0.6 J 0.375 0.600 13SW3002-F ND 42 0.01 NO NO BSL
COBALT, FILTERED 1/2 2.8 J 2.8 J 1.42 2.80 13SW3001-F 0.16 J - 3.2 J NA NA YES NO NC/NONBIO
COPPER, FILTERED 2/2 1.2 J 1.5 J 1.35 1.35 13SW3001-F 1 J - 1.6 J 1.58 0.95 NO NO BSL
MAGNESIUM, FILTERED 2/2 8840 J 9090 J 8965 8965 13SW3001-F 9630 J - 15700 NA NA NO NO NUT
MANGANESE, FILTERED 1/2 23 J 23 J 12.3 23.0 13SW3001-F 4.9 J - 6.1 J NA NA YES NO NC/NONBIO
NICKEL, FILTERED 1/2 1.4 1.4 0.910 1.40 13SW3001-F 0.87 J - 1.8 28.9 0.05 NO NO BSL
POTASSIUM, FILTERED 2/2 6780 J 15100 J 10940 10940 13SW3001-F 2470 J - 3550 J NA NA NO NO NUT
SODIUM, FILTERED 2/2 9830 J 18700 J 14265 14265 13SW3002-F 33800 J - 35700 J NA NA NO NO NUT
TITANIUM, FILTERED 1/1 0.6 J 0.6 J 0.600 0.600 13SW3001-F 0.22 J NA NA YES NO NC/NONBIO
Field Parameters  (mg/L)
DISSOLVED OXYGEN 4/4 8.72 11.45 9.92 9.92 13SW3301 9.34 NA NA NA NA NZ
DISSOLVED OXYGEN - METER 1/1 9.63 9.63 9.63 9.63 13SW3001 9.4 NA NA NA NA NZ
OXIDATION REDUCTION POTENTIAL  (MV) 5/5 39.3 222.1 124 124 13SW3001 130  - 226.2 NA NA NA NA NZ
PH  (S.U.) 5/5 7.12 7.84 7.52 7.52 13SW3001 7.63  - 7.88 NA NA NA NA NZ
SPECIFIC CONDUCTANCE  (MS/CM) 5/5 0.347 512 177 177 13SW3501 0.448  - 457 NA NA NA NA NZ
TEMPERATURE  (C ) 5/5 10.79 14.5 13.4 13.4 13SW3501 12.5  - 14.25 NA NA NA NA NZ
TURBIDITY  (NTU) 5/5 1.3 5.92 3.86 3.86 13SW3301 1.1  - 119 NA NA NA NA NZ
Miscellaneous Parameters  (mg/L)
NITRITE/NITRATE-N 2/5 0.26 0.28 0.116 0.270 13SW3301 ND NA NA YES NO NC/NONBIO

Sample of 
Maximum Detect

Range of Background 
Detects

Region 5 
ESL EEQ

COPC(2)

Rationale(3)Parameter
Frequency of 

Detection
Minimum 

Concentration
Maximum 

Concentration
Mean 

Concentration(1)
Average of Positive 

Detects

Field duplicates are excluded from these summaries because they are considered to be field QC samples.

Acronyms:
COPC = Chemical of Potential Concern
EEQ = Ecological Effects Quotient
ESL = Region 5 Ecological Screening Level
NA = Not Applicable or Not Available
ND = Not Detected
SWMU = Solid Waste Management Unit

Footnotes:
1 - Mean concentrations incorporate TV/2 for non-detects where TV = threshold value.
2 - Chemicals retained as COPCs are further evaluated in the Step 3a evaluation (see Section 8.4).
3 - Rationale for COPC selection/deletion:
ASL = Above Screening Level
BIO = Bioaccumulative chemical
BSL = Below Screening Level
NONBIO = Nonbioaccumulative chemical
NC = No Criteria Available
NUT = Essential Nutrient
NZ = Field parameters not selected as COPCs
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STEP 3A EVALUATION FOR RISKS TO PLANTS AND INVERTEBRATES
SURFACE SOIL COPCs
SWMU 13 - MINE FILL B

NSWC CRANE
CRANE, INDIANA
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Dioxins 
TEQ BIRD 12/12 0.00004 0.000000199 224 12 NA NA - A study in the literature found that two species of earthworms showed no Acceptable No
TEQ MAMMAL 12/12 0.00001 0.000000199 74.8 12 NA NA   adverse effects from soil containing 5 mg/kg of 2,3,7,8-TCDD.

- Dioxins are not harmful to invertebrates at "high" levels because they lack 
  the aryl hydrocarbon (Ah)receptor; invertebrates are not likely to be impacted
  by dioxin concentrations in the soil.
- Plants also lack the Ah receptors so they are not likely to be impacted by the
  concentrations of dioxins in the soil.

Pesticides PCBs
Aroclor-1248 26/35 160 0.000332 481928 26 33 NA -Maximum concentration exceeds the Canadian SQG. Acceptable No

-Only maximum concentration in northern samples exceed the Canadian
SQG and this sample is bounded by surrounding samples that are less than
SQG.
Concentrations exceed the SQG in six samples collected from the southern

Step 3a Evaluation(4)

Canadian 
SQG(3)

ORNL 
Benchmarks(3)

Chemical of Potential Concern 
(COPC)

Frequency of 
Detection

Maximum 
Detected 

Concentration 
(mg/kg)

Number of 
Samples > 

ESL(2)

Risk Determination 
(Acceptable/ 

Unacceptable)

Retained 
as a 

COPC?

Maximum 
EEQ(1)

Ecological 
Screening 

Level (ESL) 
(mg/kg) Other Step 3a Factors Considered in Evaluation

Alternate Benchmarks

-Concentrations exceed the SQG in six samples collected from the southern
area.
-Samples collected in maintained grassy areas; significant plant diversity is not
expected to exist in these areas.
-Areas in the middle of SWMU 13 and along the boundary of the ridge top are heavily
vegetated; potentially impacted area represents only a small percentage of potential 
habitat.
-Although individual impacts are possible at isolated locations, risks to the overall
plant and invertebrate populations at SWMU 13 are acceptable.

EXPLOSIVES
1,3,5-Trinitrobenzene 2/371 1.7 0.376 4.52 1 NA NA -Detected infrequently in only 2 of 371 surface soil samples; only other detection is Acceptable No

less than ESL.
2,4,6-Trinitrotoluene 216/368 57 NA NA NA NA NA -Maximum and average concentrations are greater than LOECs reported for Acceptable No

plants (2.4 mg/kg) and soil invertebrates (1.2 mg/kg) 
-Samples collected in areas immediately surrounding the buildings which are 
maintained grassy areas to allow access to buildings; significant plant diversity is not 
expected to exist in these areas.
-Areas in the middle of SWMU 13 and along the boundary of the ridge top are heavily-Areas in the middle of SWMU 13 and along the boundary of the ridge top are heavily
vegetated; potentially impacted area represents only a small percentage of potential 
habitat.
-Although individual impacts are possible at isolated locations, risks to the overall
plant and invertebrate populations at SWMU 13 are acceptable.

2-Amino-4,6-dintrotoluene 35/370 150 NA NA NA NA NA -Detected in 3 of 32 samples at Building 165 and average is 4.99 mg/kg, which is less Acceptable No
than plant and soil microbial processes toxicity information of 80 mg/kg reported in
Talmage et al., 1999.  Therefore, it appears that the maximum concentration is an
isolated occurrence at Building 165.
-Maximum concentrations at all other buildings were 1.03 mg/kg or less, 
which is less than toxicity values reported in Talmage et al., 1999.

2-Nitrotoluene 1/371 0.43 NA NA NA NA NA -Detected infrequently in only 1 of 371 surface soil samples. Acceptable No
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STEP 3A EVALUATION FOR RISKS TO PLANTS AND INVERTEBRATES
SURFACE SOIL COPCs
SWMU 13 - MINE FILL B

NSWC CRANE
CRANE, INDIANA
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Step 3a Evaluation(4)

Canadian 
SQG(3)

ORNL 
Benchmarks(3)

Chemical of Potential Concern 
(COPC)

Frequency of 
Detection

Maximum 
Detected 

Concentration 
(mg/kg)

Number of 
Samples > 

ESL(2)

Risk Determination 
(Acceptable/ 

Unacceptable)

Retained 
as a 

COPC?

Maximum 
EEQ(1)

Ecological 
Screening 

Level (ESL) 
(mg/kg) Other Step 3a Factors Considered in Evaluation

Alternate Benchmarks

4-Amino-2,6-dintrotoluene 57/371 303 NA NA NA NA NA -Maximum concentration at Building 171 is greater than 2-ADNT toxicity Acceptable No
benchmarks (using 2-ADNT as a surrogate); however, average concentration at
Building 171 (7.97 mg/kg) is an order of magnitude less than 2-ADNT toxicity
benchmarks.  Therefore, it appears that the maximum concentration is an
isolated occurrence at Building 171.
-Maximum concentrations at all other buildings were 2.95 mg/kg or less,
which is less than toxicity values reported for 2-ADNT in Talmage et al., 1999.

HMX 289/368 5390 NA NA NA NA NA -Maximum concentration at Building 171 is greater than LOEC for earthworms Acceptable No
(280 mg/kg) reported in Robidoux et al., 2001.  The average concentration at 
Building 171 (212 mg/kg) is less than LOEC but greater than estimated NOEC
(28 mg/kg).
-Maximum concentrations at other buildings were 100 mg/kg or less; average
concentrations at other buildings were 2.02 mg/kg and less.
Samples collected in areas immediately surrounding the buildings which are-Samples collected in areas immediately surrounding the buildings which are 

maintained grassy areas to allow access to buildings; significant plant diversity is not 
expected to exist in these areas.
-Areas in the middle of SWMU 13 and along the boundary of the ridge top are heavily
vegetated; potentially impacted area represents only a small percentage of potential 
habitat.
-Although individual impacts are possible at isolated locations, risks to the overall
plant and invertebrate populations at SWMU 13 are acceptable.

RDX 273/368 29 NA NA NA NA NA -Maximum concentration is less than plant benchmark (100 mg/kg) reported Acceptable No
in Talmage et al., 1999 and LOEC for earthworms (95 mg/kg) reported in
Robidoux et al., 2000.
-Maximum concentration is greater than estimated NOEC for earthworms
(9.5 mg/kg); however, average concentrations at all the buildings were 3.19
mg/kg and less.

METALS 
Arsenic 167/231 30.5 5.7 5.35 NA 17.1 NA -Maximum concentration at Buildings 168/2500 is greater than Canadian SQG; Acceptable No

however, the average concentration at Buildings 168/2500 (7.94 mg/kg) is less
than the SQG.than the SQG.
-Maximum concentrations at all other buildings are less than SQG.

Barium 231/231 1160 330(5) 3.52 NA NA 500 -Maximum concentrations at Building 165  and Building 173 (567 mg/kg) are Acceptable No
(plant) greater than ESL and ORNL plant benchmark; however, average concentrations

were 120 mg/kg and less.
Cadmium 54/231 1.7 0.38(6) 4.47 NA NA NA -Maximum concentration is less than U.S. EPA Eco-SSLs for plants (32 Acceptable No

mg/kg) and soil invertebrates (140 mg/kg).
-Maximum concentration is within the range of background detections for
NSWC Crane surface soils (0.05 mg/kg - 3.6 mg/kg).

Chromium 231/231 95.8 0.4 240 NA 64 NA -Maximum concentration was detected at Building 171; however, the average Acceptable No
concentrations at Building 171 (20.6 mg/kg) is less than SQG.
-Maximum concentrations at all other buildings were 50.9 mg/kg and less, 
which is less than SQG.

Lead 225/227 69 16(7) 4.31 NA NA NA -Maximum concentration is less than U.S. EPA Eco-SSLs for plants (115 Acceptable No
mg/kg) and soil invertebrates (1,700 mg/kg).

Mercury 183/230 3.6 0.1 36 NA 12 NA -Maximum concentration is less than Canadian SQG. Acceptable No
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Step 3a Evaluation(4)

Canadian 
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ORNL 
Benchmarks(3)
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(mg/kg) Other Step 3a Factors Considered in Evaluation

Alternate Benchmarks

Selenium 57/231 12.4 0.0276 449 NA 1 NA -Maximum concentration is greater than Canadian SQG. Acceptable No
-Maximum and average concentrations at all buldings (except Building 174)
are greater than NSWC Crane background concentrations for selenium.
-Samples collected in areas immediately surrounding the buildings which are 
maintained grassy areas to allow access to buildings; significant plant diversity is not 
expected to exist in these areas.
-Areas in the middle of SWMU 13 and along the boundary of the ridge top are heavily
vegetated; potentially impacted area represents only a small percentage of potential 
habitat.
-Although individual impacts are possible at isolated locations, risks to the overall
plant and invertebrate populations at SWMU 13 are acceptable.

Footnotes:
1 Maximum EEQ Maximum detection divided by the screening level1   Maximum EEQ = Maximum detection divided by the screening level.
2   Number of samples with concentrations greater than the screening level.
3   Canadian and ORNL benchmarks were used only in the absence of Eco-SSLs.
4   See Section 8.4.1.1 for a more detailed Step 3a evaluation.
5  Barium ESL is based on U.S. EPA Eco-SSL for soil invertebrates; Eco-SSL for plants is unavailable.
6  Cadmium ESL is based on U.S. EPA Eco-SSL for wildlife.
7  Lead ESL is based on U.S. EPA Eco-SSL for wildlife.

EEQ = Ecological Effects Quotient
NA = Not Available or Not Applicable
SQG = Soil Quality Guideline
Eco-SSL = U.S. EPA Ecological Soil Screening Level
ORNL = Oak Ridge National Laboratory
NOEC = No Observed Effect Concentration
LOEC = Lowest Observed Effect Concentration
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STEP 3A EVALUATION FOR RISKS TO BENTHIC INVERTEBRATES
SEDIMENT COPCs
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NSWC CRANE
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Canadian
LEL

Inorganics 
ALUMINUM 5/5 13700 NA NA NA NA NA NA NA -Maximum concentration is less than the TEL of 25,500 mg/kg. Acceptable No
ANTIMONY 5/5 4.7 NA NA NA NA 2 NA NA -Maximum concentration is greater than the ER-L but is less than the ER-M Acceptable No

(4.7 mg/kg); this is the range within which effects are expected to occasion-
ally occur.
-Maximum concentration was detected during Round 2 and the concentration
of antimony at the same location during Round 3 was 2 mg/kg which is similar
to upstream concentrations (2.1 mg/kg and 1.8 mg/kg).

ARSENIC 5/5 56.9 9.79 5.81 5 9.79 (ESL) NA NA NA -Both the maximum and average concentration (40.6 mg/kg) exceed the Unacceptable Yes
consensus based PEC (33 mg/kg).
-Mainstream sample concentrations are greater than gully samples and 

Chemical of Potential 
Concern (COPC)

Maximum 
Detected 

Concentratio
n (mg/kg)

Frequenc
y of 

Detection

Alternate BenchmarksScreening 
Level 

(mg/kg)

Number of 
Samples > 
Screening 

Level(2)

Maximum 
EEQ(1)

ER-L Other Step 3a Factors Considered in Evaluation

Risk 
Determination 
(Acceptable/ 

Unacceptable)

Retained 
as a 

COPC?
AET

Step 3a Evaluation(3)

Consensus-
based TEC

concentrations are not well bounded with respect to the SWMU boundaries.
BARIUM 5/5 207 NA NA NA NA NA NA 48 -Maximum concentration was detected during Round 3 and  the concentration Acceptable No

of barium at the same location during Round 2 was 125 mg/kg which is similar
to upstream concentrations (90.7 mg/kg and 137 mg/kg).
-Barium is a common element in sediments and it is not generally associated
with toxicity.

BERYLLIUM 5/5 3.7 NA NA NA NA NA NA NA -Upstream concentrations of beryllium (2 mg/kg to 2.3 mg/kg) were only slightly Acceptable No
lower than main stream sediment concentrations (1.9 mg/kg to 3.7 mg/kg).
-Beryllium was not detected in main stream surface water samples.

CADMIUM 5/5 17.1 0.99 17.3 5 0.99 (ESL) NA NA NA -All five sample concentrations were greater than the PEC (4.98 mg/kg) and Unacceptable Yes
upstream concentrations .

CHROMIUM 5/5 192 43.4 4.42 5 43.4 (ESL) NA NA NA -Maximum and average (123 mg/kg) concentrations exceed the PEC (111 mg/kg) Unacceptable Yes
and upstream concentrations (49.1 mg/kg to 77.2 mg/kg).

IRON 5/5 299,000 NA NA NA NA NA 20,000 NA -All five sample concentrations were greater than the SEL (40,000 mg/kg) Unacceptable Yes
-Maximum concentration is greater than upstream concentrations (120,000
mg/kg to 121 000 mg/kg)mg/kg to 121,000 mg/kg).

LEAD 5/5 45.6 35.8 1.27 4 35.8 (ESL) NA NA NA -Maximum concentration is greater than the TEC, but less than the PEC (128 Acceptable No
mg/kg).
-Average concentration (38 mg/kg) only slightly exceeds the TEC.
-Upstream concentrations (20.6 mg/kg to 25.2 mg/kg) are within the same
range as main stream samples.
-Lead concentrations were low in surface soil samples (i.e., maximum concen-
tration of 69 mg/kg in 227 samples).

MANGANESE 5/5 3960 NA NA NA NA NA 460 NA -All five sample concentrations were greater than the SEL (1,100 mg/kg). Unacceptable Yes
-Concentrations in downstream samples exceed the SEL and concentrations
are not well bounded with respect to the SWMU boundaries.

NICKEL 5/5 47.8 22.7 2.11 5 22.7 (ESL) NA NA NA -Maximum concentration is greater than the TEC, but less than the PEC (48.6 Acceptable No
mg/kg).
-Upstream concentrations (41.5 mg/kg to 54.1 mg/kg) are within the same range
as mainstream samples.
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SELENIUM 5/5 1.5 NA NA NA NA NA NA NA -Concentrations were similar among all samples and ranged from 0.62 mg/kg Acceptable No
to 1.5 mg/kg.
-Detected in the majority of gully sediment samples with concentrations (0.18
mg/kg to 1.1 mg/kg) similar to those seen in main stream samples.
-Concentrations in main stream samples were similar to the range of back-
ground detections (0.48 mg/kg to 0.85 mg/kg).

TITANIUM 1/1 65.6 NA NA NA NA NA NA NA -Generally considered poorly soluble, poorly bioavailable, and non-toxic. Acceptable No
-No reason to suspect that titanium is present in SWMU 13 media as a result
of former activities at SWMU 13.

VANADIUM 5/5 101 NA NA NA NA NA NA 57 -Maximum concentration was detected during Round 2 and  the concentration Acceptable No
of vanadium at the same location during Round 3 was 67.5 mg/kg which is
similar to upstream concentrations (47.6 mg/kg and 61.6 mg/kg).

ZINC 5/5 195 121 1.61 4 121 (ESL) NA NA NA -Maximum concentration is greater than the TEC, but less than the PEC (495 Unacceptable Yes
mg/kg).
-Concentrations in gully samples ranged from 7.9 mg/kg to 541 mg/kg and
indicate that possible sources to the main stream exist.
-Concentrations in downstream samples are greater than the TEC and 
concentrations are not well bounded with respect to the SWMU boundaries.

Footnotes:
1   Maximum EEQ = Maximum detection divided by the screening level.
2   Number of samples with concentrations greater than the screening level.
3  See Section 8.4.1.2 for a more detailed Step 3a Evaluation.

EEQ = Ecological Effects Quotient
NA = Not Available or Not Applicable
TEC = Threshold Effect ConcentrationTEC = Threshold Effect Concentration
ER-L = Effects Range-Low
LEL = Lowest Effects Level
AET = Apparent Effects Threshold
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STEP 3A EVALUATION FOR RISKS TO AQUATIC ORGANISMS
SURFACE WATER COPCs
SWMU 13 - MINE FILL B

NSWC CRANE
CRANE, INDIANA

ORNL
SCV

Energetics
HMX 4/5 3.2 NA NA NA 330 -Maximum concentration is less than the SCV. Acceptable No
RDX 4/5 9.9 NA NA NA NA -Maximum concentration is less than the SCV. Acceptable No
MNX 2/5 0.31 NA NA NA 190 -Maximum concentration is not expected to cause risks to Acceptable No

aquatic organisms based on SCVs for HMX and RDX.
Metals 
BARIUM, FILTERED 2/2 280 220 1.27 1 NA -Not retained as a COPC in unfiltered samples because the maximum Acceptable No

concentration is less than the ESL.
-Maximum concentration in unfiltered samples is within the range
of upstream concentrations (53.7 ug/L to 62.7 ug/L).
-Average concentration in filtered samples (181 ug/L) is less than the
ESL

Chemical of Potential Concern (COPC)

Risk 
Determination 
(Acceptable/ 

Unacceptable)

Retained 
as a 

COPC?Other Step 3a Factors Considered in Evaluation

Frequency 
of Detection

Maximum 
EEQ(1)

Number of 
Samples > 
Screening 

Level(2)

Step 3a Evaluation(3)Maximum 
Detected 

Concentration 
(ug/L)

Screening 
Level 
(ug/L)

ESL.
COBALT, FILTERED 1/2 2.8 NA NA NA 23 -Maximum concentration is less than the SCV. Acceptable No

-Maximum concentration is within the range of upstream filtered
concentrations (0.16 ug/L to 3.2 ug/L).

MANGANESE 1/2 7.9 NA NA NA 120 -Maximum concentrations in unfiltered and filtered samples are less Acceptable No
MANGANESE, FILTERED 1/2 23 NA NA NA than the SCV
TITANIUM 1/1 2.3 NA NA NA NA -Generally considered poorly soluble, poorly bioavailable, and non-toxic. Acceptable No
TITANIUM, FILTERED 1/1 0.6 NA NA NA -No reason to suspect that titanium is present in SWMU 13 media as a

result of former activities at SWMU 13.
Miscellaneous Parameters 
NITRITE/NITRATE-N 2/5 0.00028 NA NA NA NA -Surface waters at SWMU 13 are shallow and well oxygenated so nitrate Acceptable No

is the predominant form of N present; the maximum concentration is 
less than the Canadian water quality guideline of 0.013 ug/L.

Footnotes:
1   Maximum EEQ = Maximum detection divided by the screening level.1   Maximum EEQ  Maximum detection divided by the screening level.
2   Number of samples with concentrations greater than the screening level.
3   See Section 8.4.1.3 for a more detailed Step 3a Evaluation.

EEQ = Ecological Effects Quotient
NA = Not Available or Not Applicable
ORNL = Oak Ridge National Laboratory
SCB = Secondary Chronic Value
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EXPOSURE PARAMETERS FOR THE TERRESTRIAL WILDLIFE MODEL
SMWU 13 MINE FILL B 

NSWC CRANE
CRANE, INDIANA

Conservative Inputs Average Inputs
Species/Exposure Inputs Values Units Values Units Source
Meadow Vole
Body Weight = BW 3.290E-02 kg 3.663E-02 kg USEPA, 1993
Food Ingestion Rate = If 3.840E-03 kg/day 3.570E-03 kg/day USEPA, 1993
Water Ingestion Rate = Iw 7.700E-03 L/day 6.400E-03 L/day USEPA, 1993
Soil Ingestion Rate - Is (2.4%) 9.216E-05 kg/day 8.568E-05 kg/day Beyer, 1993
Home Range = HR 1.640E-01 acres USEPA, 1993
Short-Tailed Shrew
Body Weight = BW 1.525E-02 kg 1.687E-02 kg USEPA, 1993
Food Ingestion Rate = If 2.592E-03 kg/day 1.648E-03 kg/day USEPA, 1993
Water Ingestion Rate = Iw 4.300E-03 L/day 3.800E-03 L/day USEPA, 1993
Soil Ingestion Rate - Is (13%) 3.370E-04 kg/day 2.142E-04 kg/day Beyer, 1993
Home Range = HR 9.700E-01 acres USEPA, 1993
American Woodcock
Body Weight = BW 1.660E-01 kg 1.895E-01 kg USEPA, 1993
Food Ingestion Rate = If 3.032E-02 kg/day 2.526E-02 kg/day USEPA, 1993
Water Ingestion Rate = Iw 1.900E-02 L/day 1.900E-02 L/day USEPA, 1993
Soil Ingestion Rate - Is(11.74%,6.68%) 3.560E-03 kg/day 1.688E-03 kg/day Beyer, 1993
Home Range = HR 6.133E+01 acres USEPA, 1993
Bobwhite Quail
Body Weight = BW 1.620E-01 kg 1.770E-01 kg USEPA, 1993
Food Ingestion Rate = If 4.920E-03 kg/day 4.320E-03 kg/day USEPA, 1993
Water Ingestion Rate = Iw 2.310E-02 L/day 1.840E-02 L/day USEPA, 1993
Soil Ingestion Rate - Is (8.2%) 4.034E-04 kg/day 3.542E-04 kg/day Beyer, 1993
Home Range = HR 2.860E+01 acres USEPA, 1993
Mink
Body Weight = BW 8.730E-01 kg 1.351E+00 kg USEPA, 1993
Food Ingestion Rate = If 5.245E-02 kg/day 4.638E-02 kg/day USEPA, 1993
Water Ingestion Rate = Iw 5.100E-02 kg/day 3.780E-02 kg/day USEPA, 1993
Sediment Ingestion Rate - Is (3.3%) 1.731E-03 kg/day 1.530E-03 kg/day Beyer, 1993
Home Range = HR 3.484E+01 acres USEPA, 1993Assume 100% on site

Assume 100% on site

Assume 100% on site

Assume 100% on site

Assume 100% on site

Belted Kingfisher
Body Weight = BW 1.360E-01 kg 1.520E-01 kg USEPA, 1993
Food Ingestion Rate = If 1.895E-02 kg/day 1.723E-02 kg/day USEPA, 1993
Water Ingestion Rate = Iw 1.870E-02 L/day 1.670E-02 L/day USEPA, 1993
Soil Ingestion Rate - Is 3.790E-04 kg/day 3.445E-04 kg/day Beyer, 1993
Home Range = HR 1.160E+00 km USEPA, 1993
Red-tailed Hawk
Body Weight = (BW) 1.02E+00 kg 1.13E+00 kg USEPA, 1993
Food Ingestion Rate = (If) 4.04E-02 kg/day 3.86E-02 kg/day USEPA, 1993
Water Ingestion Rate = (Iw) 6.65E-02 L/day 6.43E-02 L/day USEPA, 1993
Soil Ingestion Rate = (Is) 1.13E-03 kg/day 1.08E-03 kg/day Beyer, 1993
Home Range = (HR) 1021 acres USEPA, 1993
Red Fox
Body Weight = (BW) 4.13E+00 kg 4.71E+00 kg USEPA, 1993
Food Ingestion Rate = (If) 2.11E-01 kg/day 1.43E-01 kg/day USEPA, 1993
Water Ingestion Rate = (Iw) 4.05E-01 L/day 4.00E-01 L/day USEPA, 1993
Soil Ingestion Rate = (Is) 5.91E-03 kg/day 4.00E-03 kg/day Beyer, 1993
Home Range = (HR) 1307 acres USEPA, 1993

Assume 100% on site

Assume 100% on site

Assume 100% on site
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NOAEL EEQs FOR HERBIVOROUS/INSECTIVOROUS RECEPTORS ACROSS THE ENTIRE SWMU
SWMU 13 MINE FILL B

NSWC CRANE, INDIANA

Vole Shrew Woodcock Quail Vole Shrew Woodcock Quail
DIOXINS/FURANS
TEQ Bird NA NA 1.30E+01 8.33E-03 NA NA 1.30E+01 6.70E-03
TEQ Mammal 5.50E-03 3.11E+00 NA NA 4.59E-03 8.90E-01 NA NA
EXPLOSIVES
2,4,6-Trinitrotoluene 8.47E-01 3.76E-01 1.66E+00 4.65E-01 7.07E-01 2.16E-01 1.66E+00 3.74E-01
HMX 4.65E+03 2.21E+02 NA NA 3.89E+03 1.27E+02 NA NA
RDX 3.05E-01 5.10E-01 2.65E+00 2.15E-01 2.55E-01 2.93E-01 2.65E+00 1.72E-01
PCBs
Aroclor-1248 5.84E-01 1.68E+02 2.60E+03 2.65E+00 4.88E-01 4.08E+01 2.60E+03 2.13E+00
METALS
Arsenic 4.15E+01 1.72E+01 1.45E+00 4.46E-01 1.89E+00 5.36E+00 1.45E+00 3.62E-02
Cadmium 8.38E-02 7.48E-01 8.74E+00 1.19E-01 1.30E-02 8.25E-02 8.74E+00 1.91E-02
Chromium 4.11E-02 8.97E-01 5.74E+01 4.83E-01 2.07E-02 6.83E-02 5.74E+01 2.88E-01
Lead 5.53E-02 1.33E-01 1.83E+01 1.02E+00 5.91E-03 1.83E-02 1.83E+01 1.80E-01

Chemicals of 
Potential Concern 

(COPCs)

Maximum Concentration, Conservative BAFs and 
Exposure Parameters

Maximum Concentration, Less Conservative BAFs 
and Exposure Parameters

Mercury 5.50E+00 1.63E+01 2.13E+03 8.68E+01 6.18E-01 8.21E-01 2.13E+03 1.01E+01
Selenium 2.45E+00 8.50E-01 8.25E+00 2.91E+00 4.70E-01 3.71E-01 8.25E+00 5.70E-01

Acronyms:
BAF = Bioaccumulation Factor
EEQ = Ecological Effects Quotient
NA = Not Applicable or Not Available
NOAEL = No Observed Adverse Effect Level
PCB = Polychlorinated Biphenyl
SWMU = Solid Waste Management Unit
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EEQs FOR CARNIVOROUS RECEPTORS ACROSS THE ENTIRE SWMU
SWMU 13 MINE FILL B

NSWC CRANE, INDIANA

Fox (AUF=100%) Hawk (AUF=100%)
NOAEL NOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL

DIOXINS/FURANS
TEQ Bird NA 2.80E-01 NA NA 1.90E-02 1.90E-03 NA NA NA NA NA NA 5.1E-05 5.1E-06 1.0E-05 1.0E-06 4.6E-05 4.6E-06
TEQ Mammal 2.55E+01 NA 1.39E+00 1.39E-01 NA NA 2.93E-03 2.93E-04 5.19E-04 5.19E-05 2.25E-03 2.25E-04 NA NA NA NA NA NA
EXPLOSIVES

Chemicals of Potential 
Concern (COPCs)

Fox (AUF=100%) Hawk (AUF=100%) Fox North (AUF=0.053%)(2) Hawk (AUF=1%)(4)Fox (AUF=0.77%)(1)

Maximum Concentration, Conservative 
BAFs and Exposure Parameters

Average Concentration, Less Conservative BAFs 
and Exposure Parameters Average Concentration, Less Conservative BAFs and Exposure Parameters, and AUFs

Fox South (AUF=0.15%)(3) Hawk North (AUF=0.068%)(2) Hawk South (AUF=0.2%)(3)

1,3,5-Trinitrobenzene 5.08E-01 NA 7.47E-02 1.48E-02 NA NA 5.72E-04 1.13E-04 NA NA NA NA NA NA NA NA NA NA
2,4,6-Trinitrotoluene 2.81E+01 3.30E-01 3.67E-01 3.67E-02 6.32E-03 2.49E-04 2.81E-03 2.81E-04 NA NA NA NA 6.2E-05 2.4E-06 NA NA NA NA
2-Nitrotoluene 1.70E-02 NA 9.79E-03 9.79E-04 NA NA 7.49E-05 7.49E-06 NA NA NA NA NA NA NA NA NA NA
HMX 1.65E+04 NA 4.62E+01 1.85E+01 NA NA 3.90E-02 1.56E-02 NA NA NA NA NA NA NA NA NA NA
RDX 3.81E+01 5.28E-01 2.14E+00 4.29E-01 4.34E-02 3.68E-02 1.64E-02 3.28E-03 NA NA NA NA 4.3E-04 3.6E-04 NA NA NA NA
PCBs
Aroclor-1248 1.12E+04 4.57E+02 7.00E+02 7.00E+01 4.19E+01 4.19E+00 1.47E+00 1.47E-01 9.26E-02 9.26E-03 1.37E+00 1.37E-01 1.1E-01 1.1E-02 7.9E-03 7.9E-04 1.2E-01 1.2E-02
METALS
Arsenic 9.30E+01 2.10E-02 1.16E+01 1.16E+00 3.84E-03 1.28E-03 8.89E-02 8.89E-03 NA NA NA NA 3.8E-05 1.3E-05 NA NA NA NA
Cadmium 7.17E-01 2.20E-02 3.77E-02 3.77E-03 1.70E-03 1.23E-04 2.89E-04 2.89E-05 NA NA NA NA 1.7E-05 1.2E-06 NA NA NA NA
Chromium 8.10E+00 1.37E+00 2.83E-01 7.07E-02 7.00E-02 1.40E-02 2.17E-03 5.41E-04 NA NA NA NA 6.9E-04 1.4E-04 NA NA NA NA
Lead 2.08E+00 7.58E-01 1.48E-01 1.48E-02 7.90E-02 7.90E-03 1.13E-03 1.13E-04 NA NA NA NA 7.7E-04 7.7E-05 NA NA NA NA
Mercury 1.42E+01 4.88E+00 1.17E-01 7.02E-02 5.90E-02 5.90E-03 8.95E-04 5.37E-04 NA NA NA NA 5.8E-04 5.8E-05 NA NA NA NA
Selenium 5.78E+01 1.49E+00 7.44E-01 4.51E-01 2.80E-02 1.40E-02 5.70E-03 3.45E-03 NA NA NA NA 2.7E-04 1.4E-04 NA NA NA NA

Acronyms:
AUF = Area Use Factor
LOAEL = Lowest Observed Adverse Effect Level
NA = Not Applicable or Not Available
NOAEL = No Observed Adverse Effect Level
PCB = Polychlorinated Biphenyl
SWMU = Solid Waste Management Unit

Footnotes:
1 - An AUF of 0.21% was used for dioxins and Aroclor-1248.
2 - EEQs for the Northern exposure area (dioxins and PCBs only) (i.e., southwest of Building 166).
3 - EEQs for the Southern exposure area (dioxins and PCBs only) (i.e., surrounding Building 171).
4 - An AUF of 0.27% was used for dioxins and Aroclor-1248.



Meadow Vole Short-Tailed Shrew American Woodcock Bobwhite Quail
NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL

Parameter EEQ EEQ EEQ EEQ EEQ EEQ EEQ EEQ EEQ EEQ EEQ EEQ
METALS
Arsenic 6.3E-01 6.3E-02 1.8E+00 1.8E-01 1.6E-01 5.4E-02 1.2E-02 4.0E-03 4.3E-03 1.4E-03 1.31E+01 1.31E+00
Cadmium 2.8E-02 2.8E-03 1.7E-01 1.7E-02 2.6E+00 1.9E-01 4.0E-02 2.9E-03 1.3E-02 9.5E-04 2.91E-01 2.91E-02
Chromium 4.7E-03 1.2E-03 1.5E-02 3.9E-03 1.1E+00 2.2E-01 6.5E-02 1.3E-02 8.4E-02 1.7E-02 3.39E-01 8.46E-02
Lead 1.8E-03 1.8E-04 5.7E-03 5.7E-04 8.4E-01 8.4E-02 5.6E-02 5.6E-03 8.7E-02 8.7E-03 1.63E-01 1.63E-02
Mercury 1.2E-02 7.2E-03 1.6E-02 9.6E-03 2.6E+00 2.6E-01 2.0E-01 2.0E-02 3.1E-02 3.1E-03 6.11E-02 3.67E-02
Selenium 2.4E-02 1.5E-02 1.9E-02 1.2E-02 2.2E-01 1.1E-01 2.9E-02 1.5E-02 1.0E-02 5.2E-03 2.76E-01 1.67E-01

Cells are shaded if the EEQ is greater than 1.0  
EEQs were calculated using the maximum background concentration for soil group 3, average BAFs, and average exposure parameters.

Acronyms:
EEQ = Ecological Effects Quotient
NOAEL = No Observed Adverse Effects Concentration
LOAEL = Lowest Observed Adverse Effects Concentration
SWMU = Solid Waste Management Unit

CRANE INDIANA

Red-tailed Hawk Red Fox

TABLE 8-12

EEQS FOR BACKGROUND SURFACE SOIL GROUP 3
SWMU 13 MINE FILL B

NSWC CRANE



TABLE 8-13

STEP 3A EVALUATION FOR RISKS TO TERRESTRIAL WILDLIFE
SURFACE SOIL COPCs
SWMU 13 MINE FILL B

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 2

EEQs Using Maximum Concentrations and 
Average Exposure Parameters

NOAEL LOAEL
EEQ > EEQ > Basis of Wildlife

1.0 Species 1.0 Species Toxicity Reference Value Other Step 3a Factors Considered in Evaluation(2)

Insectivorous/Herbivorous Wildlife

TEQ Bird 12/12 44.51305 4.7 Woodcock None NA Significant reduction in egg production and 
hatchability.

-NOAEL-based EEQs were less than 1.0 using the average concentration at the northern and 
southern exposure areas. Acceptable No

TEQ Mammal 12/12 14.88895 None NA None NA NA -NOAEL EEQ is less than 1.0. Acceptable No

2,4,6-Trinitrotoluene 216/368 57 1.2 Woodcock None NA
Mortality was observed at 178 mg/kg/day in Northern 
bobwhite (LOAEL); estimated NOAEL of 7 mg/kg/day 

from 90-day study.(3)
-NOAEL-based EEQs were less than 1.0 using the average concentration at the individual 
buildings and average exposure parameters.

Acceptable No

-NOAEL-based EEQs using average concentrations and average exposure parameters at 
Buildings 166, 168/2500, and 173 only slightly exceed 1.0; LOAEL-based EEQs at these 
buildings are less than 1.0.
-Average HMX concentration at Building 171 is high because of the two highest concentrations; 
soil from these grids was not excavated during bioremediation.  NOAEL-based EEQs are less 
than 1.0 if these two samples are removed.

Risk 
Determination 
(Acceptable/ 

Unacceptable)

Retained as 
a COPC?

Chemical of 
Potential Concern 

(COPC)

Frequency of 
Detection(1)

Maximum 
Detected 

Concentration 
(mg/kg)(1)

Unacceptable 
(Building 171 

only; acceptable 
in other areas of 

SWMU 13

Yes5390289/368

No significant increase in mortality was observed 
among mice consuming 30 mg/kg-day HMX, but a 

significant increase in mortality was observed among 
mice consuming 75 mg/kg/day.

Vole1600Vole3900HMX

than 1.0 if these two samples are removed.

RDX 273/368 29 1.9 Woodcock 1.6 Woodcock

Mortality was observed at a subchronic dose of 26.3 
mg/kg/day in female Northern bobwhite (LOAEL); 
estimated NOAEL of 22.3 mg/kg/day from 90-day 

study.(4)
-NOAEL-based EEQs were less than 1.0 using the average concentration at the individual 
buildings and average exposure parameters.

Acceptable No

Aroclor-1248 26/35 160000 800 Woodcock 80 Woodcock Egg hatchability was reduced at 12.5 mg/kg/day 
(LOAEL).

-NOAEL-based EEQ is greater than 1.0 in the northern exposure area NOAEL and LOAEL-
based EEQs are greater than 1.0 in the southern exposure area after using an AUF of 0.2.

Unacceptable Yes

Arsenic 167/231 30.5 5.4 Shrew None NA Declining litter sizes over multiple mice generations 
(LOAEL).

-NOAEL-based EEQs at Buildings 165, 166, 168/2500, 171, and 173 were less than NOAEL-
based EEQs using the maximum background concentration and average exposure parameters; 
NOAEL-based EEQ at Building 174 was less than 1.0.

Acceptable No

Cadmium 54/231 1.7 1.2 Woodcock None NA LOAEL is based on significantly fewer eggs produced 
by mallard ducks.

-NOAEL-based EEQs were less than 1.0 using the average concentration at the individual 
buildings and average exposure parameters. Acceptable No

Chromium 231/231 95.8 4.8 Woodcock None NA Reproduction
-NOAEL-based EEQs were less than 1.0 using the average concentration at the individual 
buildings and average exposure parameters. Acceptable No

Lead 225/227 69 2.7 Woodcock None NA Reproduction not impaired at 10 mg/kg (NOAEL).
-NOAEL-based EEQs were less than 1.0 using the average concentration at the individual 
buildings and average exposure parameters. Acceptable No

-NOAEL-based EEQs were greater than 1.0 in the bird model only; NOAEL-based EEQs were 
less than 1.0 using the average concentrations, average exposure parameters, and an AUF of 
20 percent, except for NOAEL-based EEQs at Buildings 166 and 171.Mercury 183/230 3 6 130 Acceptable NoWoodcock 13 Woodcock

Fewer eggs and ducklings were produced in mallard 
ducks fed 0.5 mg/kg/day dose (LOAEL).  NOAEL was 20 percent, except for NOAEL-based EEQs at Buildings 166 and 171.

-NOAEL-based EEQs at Buildings 166 and 171 (assuming an AUF of 20 percent) were less than 
background NOAEL-based EEQs.

Selenium 57/231 12.4 4.3 Woodcock 2.2 Woodcock

A dose of 4 mg/kg/day did not produce adverse 
reproductive effects in mallard ducks (NOAEL); 

however, a dose of 8 mg/kg/day resulted in reduced 
duckling survival (LOAEL).

-NOAEL-based EEQs were greater than 1.0 in the bird model only; NOAEL-based EEQs were 
less than 1.0 using the average concentrations, average exposure parameters, and an AUF of 
20 percent

Acceptable No

Carnivorous Wildlife

TEQ Mammal 12/12 14.88895 7.4 Fox None NA Significant reduction in fertility and neonatal survival.
-NOAEL-based EEQs were less than 1.0 using the average concentration at SWMU 13, average 
exposure parameters, and AUF of 0.2 percent. Acceptable No

2,4,6-Trinitrotoluene 216/368 57 16.7 Fox 1.67 Fox

Rats exposed to 160 mg/kg/day experienced 
testicular atrophy in a 13 week study.  Because the 

study was subchronic, the LOAEL value was 
multiplied by 0.1; NOAEL was estimated by 

multiplying the chronic LOAEL by an uncertainty factor 
of 0.1.

-NOAEL-based EEQs were less than 1.0 using the average concentration at SWMU 13, average 
exposure parameters, and AUF of 0.8 percent.

Acceptable No

HMX 289/368 5390 9800 Fox 3920 Fox

No significant increase in mortality was observed 
among mice consuming 30 mg/kg/day HMX, but a 

significant increase in mortality was observed among 
mice consuming 75 mg/kg/day.

-NOAEL-based EEQs were less than 1.0 using the average concentration at SWMU 13, average 
exposure parameters and AUF of 0 8 percent

Acceptable No

Mercury 183/230 3.6 130 Acceptable NoWoodcock 13 Woodcock estimated by multiplying the chronic LOAEL by an 
uncertainty factor of 0.1.

mice consuming 75 mg/kg/day. exposure parameters, and AUF of 0.8 percent.



TABLE 8-13

STEP 3A EVALUATION FOR RISKS TO TERRESTRIAL WILDLIFE
SURFACE SOIL COPCs
SWMU 13 MINE FILL B

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 2

EEQs Using Maximum Concentrations and 
Average Exposure Parameters

NOAEL LOAEL
EEQ > EEQ > Basis of Wildlife

1.0 Species 1.0 Species Toxicity Reference Value Other Step 3a Factors Considered in Evaluation(2)

Risk 
Determination 
(Acceptable/ 

Unacceptable)

Retained as 
a COPC?

Chemical of 
Potential Concern 

(COPC)

Frequency of 
Detection(1)

Maximum 
Detected 

Concentration 
(mg/kg)(1)

RDX 273/368 29 22.6 Fox 4.52 Fox

Mice exposed to 35 mg/kg/day through their diet 
experience testicular degeneration over a two year 

exposure period (LOAEL); 7 mg/kg/day was the 
highest concentration that did not produce effects. -NOAEL-based EEQs were less than 1.0 using the average concentration at SWMU 13, average 

exposure parameters, and AUF of 0.8 percent.

Acceptable No

-NOAEL-based EEQ is greater than 1.0 in the southern exposure area only; the NOAEL-based 
EEQ only slightly exceeds 1.0 and the LOAEL-based EEQ is less than 1.0.
-It is unlikely that the carnivorous mammals are obtaining significant portions of their diet from 
animals that feed and live in the areas surrounding the buildings only.

Arsenic 167/231 30.5 39.2 Fox 3.92 Fox Declining litter sizes over multiple mice generations 
(LOAEL).

-NOAEL-based EEQs were less than 1.0 using the average concentration at SWMU 13, average 
exposure parameters, and AUF of 0.8 percent. Acceptable No

Chromium 231/231 95 8 1 5 Fox None NA

No effects were observed in rats exposed to 25 mg/L 
chromium in drinking water over one year (NOAEL).  

Mortality was observed in rats fed 1,000 mg/L Acceptable No

Pregnancy and live births were reduced by 2.5 mg/kg 
in rhesus monkey.Fox26/35Aroclor-1248 Acceptable No663Fox6630160000

Chromium 231/231 95.8 1.5 Fox None NA Mortality was observed in rats fed 1,000 mg/L 
chromium in drinking water (LOAEL); the subchronic 
LOAEL was multiplied by an uncertainty factor of 0.1 

to estimate a chronic LOAEL.  -NOAEL-based EEQs were less than 1.0 using the average concentration at SWMU 13, average 
exposure parameters, and AUF of 0.8 percent.

Acceptable No

Lead 225/227 69 None NA None NA NA -NOAEL EEQ is less than 1.0. Acceptable No

Mercury 183/230 3.6 3.14 Fox 1.89 Fox

Mortality, weight loss, and behavioral abnormalities 
were observed in mink fed 1.8 mg/kg/day dose 

(LOAEL); significant effects were not observed at 1.1 
mg/kg/day (NOAEL).

-NOAEL-based EEQs were less than 1.0 using the average concentration at SWMU 13, average 
exposure parameters, and AUF of 0.8 percent.

Acceptable No

Selenium 57/231 12.4 5.35 Fox 3.24 Fox

No adverse reproductive effects were observed in rats 
exposed to 1.5 mg/L in drinking water (NOAEL); 

however, number of offspring was reduced by 50% at 
2.5 m/L dose.

-NOAEL-based EEQs were less than 1.0 using the average concentration at SWMU 13, average 
exposure parameters, and AUF of 0.8 percent.

Acceptable No

Footnotes:
1 - These columns present the Frequency of Detection and maximum concentrations for soil, across SWMU 13.
2 - See Section 8.4.2.2 for a more detailed Step 3a evaluation.
3 - TRVs taken from Gogal, Jr., R.M., M.S. Johnson, C.T. Larsen, M.R. Prater, R.B. Duncan, D.L. Ward, and S.D. Holladay. 2002. Influence of Dietary 2,4,6-Trinitrotoluene Exposure in the Northern Bobwhite (Colinus Virginianus ).
Environmental Toxicology and Chemistry, Vol. 21, No. 1 pp. 81-83.
4 - TRVs taken from Gogal, Jr., R.M., M.S. Johnson, C.T. Larsen, M.R. Prater, R.B. Duncan, D.L. Ward, R.B. Lee, C.J. Salice, B. Jortner, and S.D. Holladay. 2003. Dietary Oral Exposure to 1,3,5-Trinitro-1,3,5-Triazine in the Northern Bobwhite (Colinus Virginianus ).
Environmental Toxicology and Chemistry, Vol. 22, No. 2, pp. 381-387.

EEQ - Ecological Effects Quotient
NA - Not available or not applicable
NOAEL = No Observed Adverse Effect Level
LOAEL = Lowest Observed Adverse Effect Level



TABLE 8-14

ECOLOGICAL COPC SELECTION - ES/DI SURFACE SOIL DATA
SWMU 13 MINE FILL B

NSWC CRANE, INDIANA

Plants/ 
Invertebrates

Energetics (mg/kg)
1,3,5-Trinitrobenzene 1/25 3 3 0.376 7.98 YES ASL
1,3-Dinitrobenzene 1/25 0.71 0.71 0.655 1.08 YES ASL
2,4,6-Trinitrotoluene 6/25 0.34 250 NA NA YES NC
2,4-Dinitrotoluene 1/25 0.87 0.87 1.28 0.68 NO BSL
2-Amino-4,6-dintrotoluene 1/25 100 100 NA NA YES NC
4-Amino-2,6-dintrotoluene 5/25 0.25 130 NA NA YES NC
HMX 9/25 0.25 350 NA NA YES NC
RDX 6/24 0.33 1800 NA NA YES NC

Acronyms:
COPC = Chemical of Potential Concern
EEQ = Ecological Effects Quotient
ES/DI - External Sump/Drainage Investigation
ESL = Region 5 Ecological Screening Level
NA = Not Available or Not Applicable
SWMU = Solid Waste Management Unit

Footnotes:
1 - Only the data from samples collected as part of the external sump/drainage investigation and PCB delineation investigation are included on this table.
2 - Chemicals retained as COPCs are further evaluated in Section 8.5.
3 - Rationale for COPC selection/deletion:

Minimum 
Concentration

Frequency of 
DetectionCHEMICAL(1) Rationale(3)

COPC(2)

EEQRegion 5 ESL
Maximum 

Concentration

3 - Rationale for COPC selection/deletion:
     ASL = Above Screening Level
     BSL = Below Screening Level
     NC = No Criteria available



TABLE 8-15

ECOLOGICAL COPC SELECTION - BOGGS CREEK SEDIMENT SAMPLES ES/DI ONLY
SWMU 13 - MINE FILL B

NSWC CRANE
CRANE, INDIANA

Parameter Region 5 ESL EEQ
Sediment 

Invertebrates Wildlife Rationale(3)

Inorganics  (mg/kg)
ALUMINUM 7/7 4020 J 10700 J 7171 7171 13SD3701 NA NA YES NO NC/NONBIO
ANTIMONY 1/7 1.4 J 1.4 J 0.44 1.4 13SD3701 NA NA YES NO NC/NONBIO
ARSENIC 7/7 5.9 J 11.7 J 8.5 8.5 13SD3801 9.79 1.20 YES YES ASL/BIO
BARIUM 7/7 30.6 J 77.5 J 54.4 54.4 13SD3801 NA NA YES NO NC/NONBIO
BERYLLIUM 7/7 0.48 J 1 0.78 0.78 13SD3701 NA NA YES NO NC/NONBIO
CADMIUM 7/7 0.12 J 5.1 1.4 1.4 13SD3801 0.99 5.15 YES YES ASL/BIO
CALCIUM 7/7 367 J 1980 J 1037 1037 13SD3801 NA NA NO NO NUT
CHROMIUM 7/7 15.3 J 29.5 J 22.7 22.7 13SD3901 43.4 0.68 NO NO BSL
COBALT 7/7 7.2 J 17.8 J 12.1 12.1 13SD3801 50 0.36 NO NO BSL
COPPER 7/7 4.7 J 13.3 J 8.5 8.5 13SD4001 31.6 0.42 NO NO BSL
IRON 7/7 16600 J 33600 J 24914 24914 13SD3801 NA NA YES NO NC/NONBIO
LEAD 7/7 7.5 J 24.3 J 14.4 14.4 13SD4001 35.8 0.68 NO NO BSL
MAGNESIUM 7/7 336 J 913 J 656 656 13SD3701 NA NA NO NO NUT
MANGANESE 7/7 380 1090 619 619 13SD3801 NA NA YES NO NC/NONBIO
NICKEL 7/7 10.5 J 21.6 J 15.9 15.9 13SD3701 22.7 0.95 NO NO BSL
POTASSIUM 7/7 456 J 1160 J 853 853 13SD4001 NA NA NO NO NUT
SELENIUM 7/7 0.15 J 0.35 J 0.26 0.26 13SD3701 NA NA YES NO NC/BIO
SILVER 5/7 0.06 J 1.9 0.46 0.63 13SD3701 0.5 3.80 YES YES ASL/BIO
SODIUM 5/7 7.2 J 24.2 J 11.1 14.7 13SD3701 NA NA NO NO NUT
THALLIUM 4/7 0.12 J 0.17 J 0.10 0.15 13SD3701 NA NA YES NO NC/NONBIO
VANADIUM 7/7 14.8 J 28.8 J 22.2 22.2 13SD3901 NA NA YES NO NC/NONBIO
ZINC 7/7 23.6 J 175 J 57.1 57.1 13SD4001 121 1.45 YES YES ASL/BIO

Field duplicate samples are excluded from these summaries because they are considered field QC samples.
ES/DI - External Sump/Drainage Investigation
J - estimated value

COPC(2)

Minimum 
Concentration

Maximum 
Concentration

Frequency of 
Detection

Average of 
Positive Detects

Sample of 
Maximum 

Detect
Mean 

Concentration (1)

mg/kg - milligrams per kilogram
Footnotes:
1 - Mean concentrations incorporate TV/2 for non-detects where TV = threshold value.
2 - Chemicals retained as COPCs are further evaluated in the Step 3a evaluation (see Section 8.5).
3 - Rationale for COPC selection/deletion:
ASL = Above Screening Level
BIO = Bioaccumulative chemical
BSL = Below Screening Level
NONBIO = Nonbioaccumulative chemical
NC = No Criteria Available
NUT = Essential Nutrient



TABLE 8-16

ECOLOGICAL COPC SELECTION - TURKEY CREEK SEDIMENT SAMPLES ES/DI ONLY
SWMU 13 - MINE FILL B

NSWC CRANE
CRANE, INDIANA

Parameter
Region 5 

ESL EEQ
Sediment 

Invertebrates Wildlife Rationale(3)

Inorganics  (mg/kg)
ALUMINUM 3/3 5360 J 30500 J 13793 13793 13SD4301 NA NA YES NO NC/NONBIO
ARSENIC 3/3 4.5 J 10.5 J 6.7 6.7 13SD4301 9.79 1.07 YES YES ASL/BIO
BARIUM 3/3 51.6 J 127 J 76.9 76.9 13SD4301 NA NA YES NO NC/NONBIO
BERYLLIUM 3/3 0.43 J 1.4 0.77 0.77 13SD4301 NA NA YES NO NC/NONBIO
CADMIUM 3/3 0.17 J 8.4 2.9 2.9 13SD4301 0.99 8.48 YES YES ASL/BIO
CALCIUM 3/3 703 J 1920 J 1153 1153 13SD4301 NA NA NO NO NUT
CHROMIUM 3/3 11.8 J 38.4 J 20.8 20.8 13SD4301 43.4 0.88 NO NO BSL
COBALT 3/3 7 J 11.8 J 10.0 10.0 13SD4301 50 0.24 NO NO BSL
COPPER 3/3 6.3 J 245 J 86.3 86.3 13SD4301 31.6 7.75 YES YES ASL/BIO
IRON 3/3 14100 J 36000 J 21933 21933 13SD4301 NA NA YES NO NC/NONBIO
LEAD 3/3 9.4 J 35.6 J 18.5 18.5 13SD4301 35.8 0.99 NO NO BSL
MAGNESIUM 3/3 565 J 2660 J 1279 1279 13SD4301 NA NA NO NO NUT
MANGANESE 3/3 444 564 511 511 13SD4401 NA NA YES NO NC/NONBIO
NICKEL 3/3 10.7 J 31.7 J 18.7 18.7 13SD4301 22.7 1.40 YES YES ASL/BIO
POTASSIUM 3/3 748 J 3740 J 1759 1759 13SD4301 NA NA NO NO NUT
SELENIUM 3/3 0.13 J 0.49 J 0.26 0.26 13SD4301 NA NA YES YES NC/BIO
SILVER 1/3 0.78 J 0.78 J 0.28 0.78 13SD4301 0.5 1.56 YES YES ASL/BIO
SODIUM 1/3 61.9 J 61.9 J 22.0 61.9 13SD4301 NA NA NO NO NUT
THALLIUM 1/3 0.43 J 0.43 J 0.18 0.43 13SD4301 NA NA YES NO NC/NONBIO
TIN 1/3 3 J 3 J 1.1 3.0 13SD4301 NA NA YES NO NC/NONBIO
VANADIUM 3/3 14 J 46.8 J 25.1 25.1 13SD4301 NA NA YES NO NC/NONBIO
ZINC 3/3 27.2 J 262 J 107 107 13SD4301 121 2.17 YES YES ASL/BIO

Field duplicate samples are excluded from these summaries because they are considered field QC samples.
ES/DI - External Sump/Drainage Investigation

Frequency 
of Detection

Average of 
Positive 
Detects

Sample of 
Maximum 

Detect

COPC(2)

Mean 
Concentration (1)

Minimum 
Concentration

Maximum 
Concentration

ES/DI - External Sump/Drainage Investigation
J - estimated value
mg/kg - milligrams per kilogram
Footnotes:
1 - Mean concentrations incorporate TV/2 for non-detects where TV = threshold value.
2 - Chemicals retained as COPCs are further evaluated in the Step 3a evaluation (see Section 8.5).
3 - Rationale for COPC selection/deletion:
ASL = Above Screening Level
BIO = Bioaccumulative chemical
BSL = Below Screening Level
NONBIO = Nonbioaccumulative chemical
NC = No Criteria Available
NUT = Essential Nutrient



TABLE 8-17

Mink Belted Kingfisher
NOAEL LOAEL NOAEL LOAEL

Parameter EEQ EEQ EEQ EEQ
ARSENIC 4.0E+02 4.0E+01 4.8E-01 1.6E-01
CADMIUM 2.4E+01 2.4E+00 3.9E+00 2.9E-01
SILVER 6.4E+01 6.4E+00 NA NA
ZINC 4.2E+00 2.1E+00 1.3E+01 1.4E+00

Notes:
   - Cells are shaded black if the EEQ is greater than 1.0
NA = Not Applicable or Not Available
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
SWMU = Solid Waste Management Unit

CONSERVATIVE TERRESTRIAL WILDLIFE MODEL - BOGGS CREEK SEDIMENT

NSWC CRANE, INDIANA
SWMU 13 MINE FILL B



TABLE 8-18

Mink Belted Kingfisher
NOAEL LOAEL NOAEL LOAEL

Parameter EEQ EEQ EEQ EEQ
ARSENIC 1.6E+01 1.6E+00 6.9E-02 2.3E-02
CADMIUM 1.2E-01 1.2E-02 6.9E-02 5.0E-03
SILVER 3.5E+00 3.5E-01 NA NA
ZINC 8.1E-02 4.0E-02 8.8E-01 9.7E-02

Notes:
   - Cells are shaded black if the EEQ is greater than 1.0
NA = Not Applicable or Not Available
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
SWMU = Solid Waste Management Unit

AVERAGE TERRESTRIAL WILDLIFE MODEL - BOGGS CREEK SEDIMENT
SWMU 13 MINE FILL B

NSWC CRANE, INDIANA



TABLE 8-19

Mink Belted Kingfisher
NOAEL LOAEL NOAEL LOAEL

Parameter EEQ EEQ EEQ EEQ
Inorganics
ARSENIC 3.6E+02 3.6E+01 4.3E-01 1.4E-01
CADMIUM 3.9E+01 3.9E+00 6.5E+00 4.7E-01
COPPER 2.0E+01 1.5E+01 3.8E+00 2.9E+00
NICKEL 9.4E-01 4.7E-01 1.3E-01 9.7E-02
SELENIUM 1.3E+00 7.7E-01 1.8E-01 8.8E-02
SILVER 2.6E+01 2.6E+00 NA NA
ZINC 6.3E+00 3.1E+00 1.9E+01 2.1E+00

Notes:
   - Cells are shaded black if the EEQ is greater than 1.0
NA = Not Applicable or Not Available
EEQ - Ecological Effects Quotient
NOAEL No Observed Adverse Effects Level

CONSERVATIVE TERRESTRIAL WILDLIFE MODEL - TURKEY CREEK SEDIMENT
SWMU 13 MINE FILL B

NSWC CRANE, INDIANA

NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
SWMU = Solid Waste Management Unit



TABLE 8-20

Mink Belted Kingfisher
NOAEL LOAEL NOAEL LOAEL

Parameter EEQ EEQ EEQ EEQ
Inorganics
ARSENIC 1.3E+01 1.3E+00 5.4E-02 1.8E-02
CADMIUM 2.4E-01 2.4E-02 1.4E-01 1.0E-02
COPPER 4.7E-01 3.6E-01 3.3E-01 2.5E-01
NICKEL 2.8E-02 1.4E-02 1.4E-02 1.0E-02
SELENIUM 1.5E-01 9.3E-02 7.6E-02 3.8E-02
SILVER 2.1E+00 2.1E-01 NA NA
ZINC 1.5E-01 7.6E-02 1.6E+00 1.8E-01

Notes:
   - Cells are shaded black if the EEQ is greater than 1.0
NA = Not Applicable or Not Available
EEQ - Ecological Effects Quotient
NOAEL No Observed Adverse Effects Level

AVERAGE TERRESTRIAL WILDLIFE MODEL - TURKEY CREEK SEDIMENT
SWMU 13 MINE FILL B

NSWC CRANE, INDIANA

NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
SWMU = Solid Waste Management Unit



TABLE 8-21

COMPARISON OF HISTORIC AND ES/DI EXPLOSIVES DATA IN SURFACE SOIL 
SWMU 13 - MINE FILL B
NSWC CRANE, INDIANA

Building 166
Historic Data ES/DI

Parameter
Frequency of 

Detection
Maximum 

Concentration
Average 

Concentration
Maximum 

Concentration
1,3,5-Trinitrobenzene ND ND ND 3
1,3-Dinitrobenzene ND ND ND 0.71
2,4,6-Trinitrotoluene 63/83 57 2.6 250
2,4-Dintrotoluene ND ND ND 0.87
2-Amino-4,6-dintrotoluene 17/84 0.51 0.4 100
4-Amino-2,6-dintrotoluene 22/84 1.6 0.48 130
HMX 71/83 100 1.8 350
RDX 63/83 17 2.6 1800

Building 168
Historic Data ES/DI

Parameter
Frequency of 

Detection
Maximum 

Concentration
Average 

Concentration
Maximum 

Concentration
1,3,5-Trinitrobenzene ND ND ND ND
2,4,6-Trinitrotoluene 26/45 39 1.5 ND
2-Amino-4,6-dintrotoluene 5/45 1.03 0.38 ND
4-Amino-2,6-dintrotoluene 6/45 2.11 0.4 ND
HMX 30/45 7.4 1.9 0.55
RDX 28/45 29 2.4 1.9

Building 171
Historic Data ES/DI

Parameter
Frequency of 

Detection
Maximum 

Concentration
Average 

Concentration
Maximum 

Concentration
1,3,5-Trinitrobenzene ND ND ND ND
2,4,6-Trinitrotoluene2,4,6 Trinitrotoluene 23/553/55 5.595 59 0.60 6 2.7
2-Amino-4,6-dintrotoluene 3/55 0.78 0.4 ND
4-Amino-2,6-dintrotoluene 14/55 303 8.0 1.3
HMX 37/55 5390 211 16
RDX 35/55 12.5 2.1 4.9

Building 173
Historic Data ES/DI

Parameter
Frequency of 

Detection
Maximum 

Concentration
Average 

Concentration
Maximum 

Concentration
1,3,5-Trinitrobenzene 1/150 1.7 0.48 ND
2,4,6-Trinitrotoluene 97/150 5.2 0.74 ND
2-Amino-4,6-dintrotoluene 8/150 0.19 0.48 ND
4-Amino-2,6-dintrotoluene 11/150 0.5 0.48 ND
HMX 150/150 46.5 2.0 0.68
RDX 146/150 29 3.2 0.88

ES/DI - External Sump/Drainage Investigation
Units are in milligrams per kilogram



TABLE 8-22

ECOLOGICAL COPC SELECTION - PCB DELINEATION IN  DRAINAGE DITCHES
SWMU 13 - MINE FILL B
NSWC CRANE, INDIANA

CHEMICAL

Freque
of 

Detect

ncy 

ion
Minim

Concent
um 
ration

Max
Conce

imum 
ntration

Region 
ESL

COPC
5 

EEQ
Plants/ 

Invertebrates Wildlife Rationale(1)

PCBs (ug/kg)
AROCLOR-1248 17/20 23 36000 59.8 602.0067 YES YES ASL/BIO
AROCLOR-1260 1/20 1900 1900 59.8 31.77258 YES YES ASL/BIO

Acronyms:
COPC = Chemical of Potential Concern
EEQ = Ecological Effects Quotient
ESL = Region 5 Ecological Screening Level
PCB = Polychlorinated Biphenyl

1 - Rationale for COPC selection/deletion:
     ASL = Above Screening Level
     BIO = Bioaccumulative chemical



 

Exit Criteria for the Screening Risk Assessment (SRA):  Decision for 
exiting or continuing the ecological risk assessment. 

1) Site passes SRA.  A determination is made that the site poses acceptable 
risk and shall be closed out for ecological concerns. 

2) Site fails SRA:  The site must have both complete pathway and 
unacceptable risk.  As a result the site will either have an interim cleanup or 
or moves to the Tier 2. 

 Tier 1. Screening Risk Assessment (SRA):  Identify pathways and 
compare exposure point concentrations to benchmarks. 

Step 1:  Site visit; Pathway Identification/Problem Formulation; 
Toxicity Evaluation 

Step 2: Exposure Estimate; Risk Calculation (SMDP)(1) 

Proceed to Exit Criteria 
for SRA 
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 Exit Criteria Step 3a Refinement
1) If re-evaluation of the 

conservative exposure 
assumptions (SRA) supports an 
acceptable risk determination, 
then the site exits the ecological 
risk assessment process. 

2) If re-evaluation of the 
conservative exposure 
assumptions (SRA) does not 
support an acceptable risk 
determination, then the site 
continues in the BERA process.  
Proceed to Step 3b. 

Exit Criteria Baseline Risk Assessment 
1) If the site poses acceptable risk, then no further evaluation and no 

remediation from an ecological perspective is warranted. 
2) If the site poses unacceptable ecological risk and additional evaluation 

in the form of remedy development and evaluation is appropriate, 
proceed to Tier 3. 

Tier 3. Evaluation of Remedial Alternative (RAGS C)
A. Develop site-specific, risk-based cleanup values. 
B. Qualitatively evaluate risk posed to the environment by implementation of each 

alternative (short-term) impacts and estimate risk reduction provided by each (long-
term) impacts; provide quantitative evaluation where appropriate.  Weigh alternative 
using the remaining CERCLA 9 Evaluation Criteria.  Plan for monitoring and site 
closeout. 

FIGURE 8-1 
NAVY ECOLOGICAL RISK ASSESSMENT TIERED APPROACH 

SWMU 13 - MINE FILL B 
NSWC CRANE 

CRANE, INDIANA 

Tier 2.  Baseline Ecological Risk Assessment (BERA):            
Detailed assessment of exposure and hazard to “assessment 
endpoints” (ecological qualities to be protected). Develop site-
specific values that are protective of the environment. 

Step 3a: Refinement of Conservative Exposure Assumptions(2) 

(SRA)----Proceed to Exit Criteria for Step 3a 
 
Step 3b: Problem Formulation - Toxicity Evaluation; 

Assessment Endpoints; Conceptual Model; Risk 
Hypothesis (SMDP) 

Step 4: Study Design/DQO - Line of Evidence; Measurement  
     Endpoints; Work Plan and Sampling & Analysis Plan 

(SMDP) 
Step 5: Verification of Field Sampling Design (SMDP) 
Step 6: Site Investigation and Data Analysis (SMDP) 
Step 7: Risk Characterization 

Proceed to Exit Criteria for BERA 

Notes: 1 See U.S. EPA’s 8 Steps ERA Process for requirements for each Scientific Management Decision Point (SMDP).     
 2 Refinement Includes but is not limited to background, bioavailability, detection frequency, etc. 
 3 Risk management is incorporated throughout the tiered approach. 
 

 



FIGURE 8-2 
 

GENERAL ERA PROCESS FOR EVALUATION OF RISKS TO CHEMICALS IN SURFACE SOIL AT NSWC CRANE, INDIANA 
SWMU 13 - MINE FILL B 

NSWC CRANE 
CRANE, INDIANA 

 

No 

Yes

No 

Food Chain Model
Step 3a 

Evaluation 
Is the COPC  

bioaccumulative?

Retain chemical as a 
COPC and proceed to 
Step 3a. 

Yes

Acronyms 
BERA - Baseline Ecological Risk Assessment 
[Bkg] - Background Concentration 
[CHEM] - Chemical Concentration 
CMS - Corrective Measures Study 
COPC - Chemical of Potential Concern 
ESL - Ecological Screening Level 
LOAEL - Lowest Observed Adverse Effects Level 
Max - Maximum 
NOAEL - No Observed Adverse Effects Level 
ORNL - Oak Ridge National Laboratory 

No 

Yes Yes

Yes

[Chem]max > 
ESL? Chemical is not a COPC

Plant Step 3a Evaluation 
Compare the chemical concentration to 
no-effects risk evaluation benchmark for 
plants 

Invertebrate Step 3a Evaluation
Compare the chemical concentration to no-
effects risk evaluation benchmark for 
invertebrates 

Yes 

No 

No 

 
Conduct food chain modeling using both maximum 
and average exposure scenarios and NOAELs 
and LOAELs to show the range of risks and 
discuss other Step 3a Items 

[Chem]max > No 
relevant no-effects risk 

evaluation benchmarks for 
plants(1) or invertebrates(2)? 

 

Conclude no unacceptable 
site-related risk to ecological 
receptors from that chemical 

Are the potential risks 
from the chemical 
great enough to 

warrant additional 
evaluations?

Conduct additional evaluations (i.e., 
proceeding to a BERA, development of 
cleanup levels, preparation of CMS, etc.) 

Does the chemical have a food 
chain model EEQ > 1.0 using 
average exposure factors and 

the NOAELs? 
 

Do not conduct 
food chain 
modeling for 
that chemical

Conduct further evaluation of the other Step 3a factors as listed below: 
• habitat 
• frequency of detection/spatial distribution 
• magnitude of exceedence 
• background levels 
• chemical bioavailability 
• discuss risk evaluation benchmarks specific for risks to the receptor being 

evaluated 
o ORNL plant benchmarks (Efroymson et al. 1997a,b 
o Canadian Soil Quality Guidelines (CCME, 1997) 

[Chem] > 
[Bkg]? 

o Literature data 
• other site-specific factors, as appropriate and available 



 

FIGURE 8-3 
 

GENERAL ERA PROCESS FOR EVALUATION OF RISKS TO CHEMICALS IN SEDIMENT AT NSWC CRANE, INDIANA 
SWMU 13 - MINE FILL B 

NSWC CRANE 
CRANE, INDIANA 

  

No 

Yes 

No 

Yes 

No 

Yes

No 
 

[Chem]max > 
ESL?

Chemical is not a COPC 

Compare [Chem]max to the most appropriate lower 
effects level using the following order of 
preferences:   
• Canadian Sediment Guidelines (OMOE, 1993) 

Lowest Effects Levels 
• Long and Morgan (1991) Effects-Range Low 
• Long et al., (1995) Effects-Range Low 
• Other values, as necessary and available 

[Chem]max > 
lower effects 

level (if used))? 

Conclude no unacceptable 
site-related risk to ecological 
receptors from that chemical

Are the potential risks from 
the chemical great enough 

to warrant 
additional evaluations 

Conduct additional evaluations (i.e., 
proceeding to a BERA, development of 
cleanup levels, preparation of CMS, etc.) 

Yes 

Yes 

Retain chemical as a 
COPC and proceed to 
Step 3a. 

Invertebrate
Step 3a 

Evaluation 
Consensus 
based TEC 

Conduct further evaluation of the other Step 3a factors as listed below: 
• habitat 
• frequency of detection/spatial distribution 
• magnitude of exceedence 
• background levels 
• chemical bioavailability 
• average chemical concentrations compared to screening levels and lower 

effects levels (because sediment concentrations will change over time 
from sediment transport) 

• comparison to higher effect level (to show probablility of effects) 
• other site-specific factors 

No

[Chem] > [Bkg] 

Acronyms 
BERA - Baseline Ecological Risk Assessment 
[Bkg] - Background Concentration 
[CHEM] - Chemical Concentration 
CMS - Corrective Measures Study 
COPC - Chemical of Potential Concern 
EEQ - Ecological Effects Quotient 
ESL - Ecological Screening Level 
LOAEL - Lowest Observed Adverse Effects Level 
Max - Maximum 
NOAEL - No Observed Adverse Effects Level 
TEC – Threshold Effects Concentration 



 

FIGURE 8-4 
 

GENERAL ERA PROCESS FOR EVALUATION OF RISKS TO CHEMICALS IN SURFACE WATER AT NSWC CRANE, INDIANA 
SWMU 13 - MINE FILL B 

NSWC CRANE 
CRANE, INDIANA 

 

No 

Yes

Yes 

Yes 

[Chem]max> 
ESL(1)? Chemical is not a COPC 

Conduct food chain modeling using both maximum and 
average exposure scenarios and NOAELs and LOAELs 
to show the range of risks and discuss other Step 3a 
Items Surface water is included in the food chain model 
for surface soil, but chemicals in the surface water 
rarely cause adverse risks because of their low 
concentrations compared to the concentrations in soil. 

Conclude no unacceptable 
site-related risk to ecological 
receptors from that chemical

Are the potential risks 
from the chemical 
great enough to 

warrant additional 

Conduct additional evaluations (i.e., 
proceeding to a BERA, development of 

cleanup levels, etc.) 

No 

Yes No 

Yes 

Yes 

Does the chemical have a 
food chain model EEQ > 

1.0 using average 
exposure factors and the 
NOAELs based on the 
surface water portion of 

Retain chemical as a COPC and 
proceed to Step 3a.

Acronyms 
BERA - Baseline Ecological Risk Assessment 
[Bkg] - Background Concentration 
[CHEM] - Chemical Concentration 
COPC - Chemical of Potential Concern 
EEQ - Ecological Effects Quotient 
ESL - Ecological Screening Level 
LOAEL - Lowest Observed Adverse Effects Level 
Max - Maximum 
NOAEL - No Observed Adverse Effects Level 

Aquatic 
Organisms Step 

3a Evaluation 
Is the COPC a 

metal?  

Do not conduct 
food chain 
modeling for 
that chemical 

Food Chain 
Model Step 3a 

Evaluation 
Is the COPC  

bioaccumulative?

No 

Conduct further evaluation of the other Step 3a factors
as listed below: 

• habitat 
• frequency of detection/spatial distribution 
• magnitude of exceedence 
• background levels 
• chemical bioavailability 
• average chemical concentrations compared to 

screening levels  
• comparison to acute level (to show range of 

possible effects) 
• other site-specific factors 

No 

Yes 

 
Is the [metal]max 

in the filtered 
samples ESL(1)? 

No 

[Chem] > 
[Bkg]? No 

(1) If the ESL is the Minnesota water quality standard, it will be replaced with the USEPA water quality criteria or the Indiana water quality standard, whichever is most 
current.  The screening levels for surface water will be adjusted for water hardness for metals whose criteria are hardness-dependent.
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FIGURE 8-6

ECOLOGICAL CONCEPTUAL SITE MODEL
SWMU 13 - MINE FILL B

NSWC CRANE
CRANE, INDIANA
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3. Blank space indicates incomplete exposure pathway or relatively insignificant or not applicable potential exposure.

Sediment

Surface Water

Surface
Runoff

Overland Runoff/
Erosion

Subsurface Soil

Groundwater

Solubilization/
Bulk Movement

Infiltrating
Precipitation

Wind
Erosion

Volatile
Emissions

Air

Explosive  
Powders and 
Particulates 

from Mine Fill B 
Operations, 
Wastewater 
Collected in 
Sumps, PCB 
Oils Leaked 
from Boilers

POTENTIAL   
RECEPTORS

Air

Surface Soil

Particulate 
Emissions

Wastewater 
Discharge(2)

Soil

Washdown(1)

Leaks

POTENTIAL   
RECEPTORS

POTENTIAL   
RECEPTORS



NSWC Crane 
RFI Report 

Revision:  0 
Date:  April 2007 

Section:  References 
Page 1 of 15 

 
REFERENCES 

Agency for Toxic Substances and Disease Registry (ATSDR). 1992. Toxicological profile for barium. 

Atlanta, GA: U.S. Department of Health and Human Services, Public Health Service. 

 

Agency for Toxic Substances and Disease Registry (ATSDR), 1999.  Toxicological Profile for Lead, July, 

Atlanta, GA: U.S. Department of Health and Human Services, Public Health Service. 

 

Ainsworth, C.C., S.D. Harvey, J.E. Szecsody, M.A. Simmons, V.I. Cullinan, C.T. Resch, and G.H. Mong.  

1993. Relationship between the Leachability Characteristics of Unique Energetic Compounds and Soil 

Properties.  Final Report. Prepared for U.S. Army Medical Bioengineering Research and Development 

Laboratory, Fort Detrick, Maryland.  Project Order No. 91PP1800. 

 

Allen, Herbert E.  2002.  Bioavailability of Metals in Terrestrial Ecosystems: Importance of Partitioning for 

Bioavailability to Invertebrates, Microbes, and Plants.  Society of Environmental Toxicology and 

Chemistry. 

 

Alvarez, M.A., C.L. Kitts, J.L. Botsford, and P.J. Unkefer.  1995.  "Pseudomonas aeruginosa Strain MA01 

Aerobically metabolizes the Aminodinitrotoluenes Produced by 2,4,6-Trinitrotoluene Nitro Group 

Reduction."  Canadian Journal of Microbiology, Volume 41, pp. 984-991. 

 

AMEC Earth and Environmental, Inc.  2001.  "Feasibility Study Report, Demo 1 Groundwater Operable 

Unit for the Camp Edwards Impact Area, Groundwater Quality Study, Massachusetts Military Reservation, 

Cape Cod, Massachusetts."  (Draft) IAGWSP Technical Team Memorandum 01-17.  Prepared for 

National Guard Bureau, Arlington, Va., and Massachusetts Army National Guard, Camp Edwards, 

Massachusetts. 

 

Army, 1978. Installation Assessment of the NSWC Crane, Record of Evaluation Report No. 117.  

Aberdeen Proving Ground, Maryland, March. 

 

Baes, C.F. III, and R.D. Sharp.  1983.  A Proposal for Estimation of Soil Leaching and Leaching 

Constants for Use in Assessment Models.  Journal of Environmental Quality, Vol. 12, No. 1, pp. 17-28. 

 

020501/P R-1 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date:  April 2007 

Section:  References 
Page 2 of 15 

 
Baes, C.F. III, R.D. Sharp, A.L. Sjoreen, and R.W. Shor.  1984.  A Review and Analysis of Parameters for 

Assessing Transport of Environmentally Released Radionuclides Through Agriculture.  Oak Ridge 

National Laboratory, Report ORNL-5786, Oak Ridge, TN. 

 

Barnhill, Mark, 1993.  A Map Showing Structure on Top of the Mississippian Unconformity at NSWC, 

Crane, Indiana - Base map digitized from the latest U.S. Geological Survey topographic quadrangle 

maps, scale 1:24,000. 

 

Best, Elly P.H., Henry E. Tatem, Kaaren N. Geter, Melissa L. Wells, and Bryan K. Lane, 2004.  Toxicity 

and Metabolites of 2,4,6-Trinitrotoluene (TNT) in Plants and Worms from Exposure to Aged Soil.  

ERDC/EL TR-04-18. U.S. Army Corps of Engineers, October. 

 

BHE Environmental, Inc. 1999.  Mist Net and Radiotelemetry Surveys for the Indiana Bat at the Crane 

Division, Naval Surface Warfare Center, Indiana.  February. 

 

Brannon, J. M., C. B. Price, and C. Hayes, 1998.  Abiotic Transformation of TNT in Montmorillonite and 

Soil Suspensions Under Reducing Conditions, Chemosphere, Volume 36, pp. 1453-1462. 

 

Buchman, M. F., 1999.  NOAA Screening Quick Reference Tables, NOAA HAZMAT Report 99-1, Seattle, 

WA, Coastal Protection and Restoration Division, National Oceanic and Atmospheric Administration. 

http://response.restoration.noaa.gov/cpr/sediment/squirt/squirt.html 

 

CAEPA (California Environmental Protection Agency), 2002.  Toxic Support Document for Describing 

Available Cancer Potency Factors.  Air Toxics Hot Spots Program Risk Assessment Guidelines.  Office of 

Environmental Health Hazard Assessment, December. 

 

CCME (Canadian Council of Ministers of the Environment), 1997.  Recommended Canadian Soil Quality 

Guidelines.  Ottawa, Ontario, March. 

 

CCME, 2003. Canadian Water Quality Guidelines for the Protection of Aquatic Life, Nitrate Ion. 

 

Cataldo, D.A., S.D. Harvey, R.J. Fellows, R.M. Bean, and B.D. McVetty.  1989.  "An Evaluation of the 

Environmental Fate and Behavior of Munitions Materials (TNT, RDX) in Soil and Plant Systems.  Pacific 

Northwest Laboratories, Washington, Report PNL-7370, Prepared for U.S. Army Medical Research and 

Development Command, Fort Detrick, Maryland, Contract No. AD-A223 546. 

 

020501/P R-2 CTO 0343 

http://response.restoration.noaa.gov/cpr/sediment/squirt/squirt.html


NSWC Crane 
RFI Report 

Revision:  0 
Date:  April 2007 

Section:  References 
Page 3 of 15 

 
Comarco Systems, Inc., 2000.  Endangered Species Management Plan for the Crane Division, Naval 

Surface Warfare Center.  October. 

 

Daun, G., H. Lenke, M. Reuss, and H. Knackmuss.  1998.  Biological Treatment of TNT-Contaminated 

Soil.  1. Anaerobic Cometabolic Reduction and Interaction of TNT and Metabolites with Soil 

Components."  Environmental Science and Technology, Volume 32, pp. 1952-1963. 

 

DuBois, F.W., and J.F. Baytos.  1991.  "Weathering of Explosives for Twenty Years."  Los Alamos 

National Laboratory, Los Alamos, N.M., Report LA-11931. 

 

EC (Environment Canada).  1999a.  Canadian Soil Quality Guidelines for Chromium.  Scientific 

Supporting Document.  National Guidelines and Standards Office, Environmental Quality Branch, 

Environment Canada. Ottawa. 

 

EC (Environment Canada).  1999b.  Canadian Soil Quality Guidelines for Mercury.  Scientific Supporting 

Document.  National Guidelines and Standards Office, Environmental Quality Branch, Environment 

Canada. Ottawa.  

 

EC (Environment Canada), 2001. Canadian Soil Quality Guidelines for Polychlorinated Biphenyls (PCBs): 

Environmental Health.  Scientific Supporting Document.  National Guidelines and Standards Office, 

Environmental Quality Branch, Environment Canada. Ottawa. August. 

 

EC and MENVIQ (Environment Canada and Ministere de l’Environnement du Quebec), 1992.  Interim 

Criteria for Quality Assessment of St. Lawrence River Sediment.  Environment Canada, Ottawa. 
 

Efroymson, R.A., M.E. Will, and G.W. Suter II, 1997a.  Toxicological Benchmarks for Contaminants of 

Potential Concern for Effects on Soil and Litter Invertebrates and Heterotrophic Process: 1997 Revision. 

ES/ER/TM-126/R2.  Oak Ridge National Laboratory, November. 

 

Efroymson, R.A., M.E. Will, G.W. Suter II, and A.C. Wooten, 1997b.  Toxicological Benchmarks for 

Screening Contaminants of Potential Concern for Effects on Terrestrial Plants: 1997 Revision.  

ES/ER/TM-85/R3.  Oak Ridge National Laboratory, November.   

 

Eisler, Ronald, 1986a.  Dioxin Hazards to Fish, Wildlife, and Invertebrates. A Synoptic Review.  Patuxent 

Wildlife Research Center, US Fish and Wildlife Service.  Biological Report 85 (1.8).  April. 

 

020501/P R-3 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date:  April 2007 

Section:  References 
Page 4 of 15 

 
Eisler, Ronald, 1986b.  Chromium Hazards to Fish, Wildlife and Invertebrates.  A Synoptic Review.  

Patuxent Wildlife Research Center, US Fish and Wildlife Service, Biological Report 85 (1.6).  April. 

 

Etnier, E.L., 1986.  Water Quality Criteria for Hexahydro-1,3-5-trinitro-1,3,5-triazine (RDX).  Oak Ridge 

National Laboratory, Oak Ridge, Tennessee, Report ORNL-6178, prepared for U.S. Army Medical 

Research and Development Command, Fort Detrick, Maryland. 

 

Foster, S.A. and P.C. Chrostowski, 1987.  “Inhalation Exposure to Volatile Organic Contaminants in the 

Shower.”  Presented at the 80th Annual Meeting of the Air Pollution Control Association, New York, New 

York, June 1987. 

 

Funk, S.B., D.J. Roberts, D.L. Crawford, and R.L. Crawford. 1993.  "Initial Phase Optimization for 

Bioremediation of Munitions Compound-Contaminated Soils."  Applied and Environmental Microbiology, 

Volume 59, pp. 149-154. 

 

Gadagbui, Bernard K. M., Joel G. Pounds, Ted S. Simon, and Stephen M. Roberts, 2002.  A Soil 

Concentration Limit for Lead Based on Risk from Acute Exposure for a Small Child. 

 

Hale, V.Q., T.B. Stanford, and L.G. Taft. 1979.  Evaluation of the Environmental Fate of Munitions 

Compounds in Soil."  Battelle Columbus Laboratories, Columbus, Ohio, Prepared for U.S. Army Medical 

Bioengineering Research and Development Laboratory, Fort Detrick, Maryland.  Contract No. AD 

AO34226. 

 

Halliburton NUS, 1992a.  RCRA Facility Investigation Phase I Environmental Monitoring Reports, Solid 

Waste Management Units #19/00, #08/17, #12/14, #13/14, Naval Surface Warfare Center, Crane 

Division, Crane, Indiana, August 1992. 

 

Halliburton NUS, 1992b. RFI Phase I, Environmental Monitoring Report, SWMUs 15/06, 14/10, 16/16, 

NorthDiv, CTO 15, November. 

 

Halliburton NUS, 1993.  RCRA Facility Investigation Phase II Release Assessment Draft Work Plan for 

Solid Waste Management Units #15/06 #14/00, and #16/16, Naval Surface Warfare Center, Crane 

Division, Crane, Indiana, May 1993. 

 

Howard, P.H., R.S. Boethling, W.F. Jarvis, W.M. Meylan, and E.M. Michalenko, 1991.  Handbook of 

Environmental Degradation Rates.  Lewis Publishers, New York, NY. 

020501/P R-4 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date:  April 2007 

Section:  References 
Page 5 of 15 

 
 

IDEM (Indiana Department of Environmental Management).  1998.  Indiana Water Quality Standards.  

Indiana Final Regulations. 

 

(IDEM), 2004.  Risk Integrated System of Closure Users Guide and Technical Resource Guidance 

Document.  Indiana Department of Environmental Management, February 2001, Updated January 2004. 

 

DNR, (Indiana Department of Natural Resources), 2000.  Nongame and Endangered Wildlife Program, 

Annual Report September 1999 - August 2000.  Division of Fish and Wildlife. 

 

DNR, 2004.  Rare and Endangered Animals of Indiana.  Division of Fish and Wildlife.  September. 

 

Irwin, Roy J. 1997.  Environmental Contaminants Encyclopedia, Strontium Entry.  National Park Service, 

Water Resources Divisions, Water Operations Branch,  July 1. 

 

Just, C.L., and J.L. Schnoor, 2004.  Phytophotolysis of Hexahydro-1,3-5-trinitro-1,3,5-triazine (RDX) in 

Leaves of Reed Canary Grass.  Environmental Science and Technology, Volume 38, No. 1 pp. 290-295. 

 

Kent, R., Reid, G.H.; and J.R. Potts, 1972.  “Groundwater Survey Report, Naval Ammunition Depot, 

Crane, Indiana.”  FY-92 Navy Environmental Protection Data Base Pilot Test Program at NAD Crane. 

 

Layton, D., B. Mallon, W. Mitchell, L. Hall, R. Fish, L. Perry, G. Snyder, K. Bogen, W. Malloch, C. Ham, 

and P. Dowd.  1987.  "Conventional Weapons Demilitarization: a Health and Environmental Effects Data 

Base Assessment.  Explosives and Their Co-contaminants.  Final Report, Phase II."  Lawrence Livermore 

National Laboratory, Livermore, California, Prepared for U.S. Army Medical Research and Development 

Command, Fort Detrick, Maryland.  Contract No. AD-A220588. 

 

Li, A.Z., K.A. Marx, J. Walker, and D.L. Kaplan.  1981.  "Trinitrotoluene and Metabolites Binding to Humic 

Acid."  Environmental Science and Technology, Volume 31, pp. 584-589. 

 

Long, E.R., and L.G. Morgan (Long and Morgan), 1991.  Potential for Biological Effects of Sediment-Sorbed 

Contaminants Tested in the National Status and Trends Program, National Ocean Service, Office of 

Oceanography and Marine Assessment, Rockville, Maryland, NOAA/TM/NOS/OMA-52. 

 

020501/P R-5 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date:  April 2007 

Section:  References 
Page 6 of 15 

 
Long, Edward, R., D.D. MacDonald, S.L. Smith, F.D. Calder (Edwards, et.al.), 1995.  Incidence of 

Adverse Biological Effects Within Ranges of Chemical Concentrations in Marine and Estuarine 

Sediments. 

 

MacDonald, D.D., C.G. Ingersoll, and T.A. Berger, 2000.  “Development and Evaluation of Consensus-

Based Sediment Quality Guidelines for Freshwater Ecosystems.”  Archives of Environmental 

Contamination and Toxicology, Vol. 39, pp. 20-31. 

 

May, J.H., J. Pennington, D. Harrelson, B. Abraham, J. Kelley, N. Torres, S. McCutheon, L. Wolf, N. 

Krothe, S. Baedke, C.A. Hayes, and S. Turnbull.  2003.  Hydrogeologic Feasibility of Using Natural 

Attenuation and Phytoremediation as Remedial Alternatives for Explosives and TCE Contaminated 

Groundwater at the Ammunition Burning Grounds, Crane Naval Surface Warfare Center, Crane, Indiana, 

Final Draft prepared by the U. S. Army Corps of Engineers, Engineering Research and Development 

Center, Vicksburg, Mississippi, November. 

 

Morrison Knudson, 2000. Draft Interim Measures Report, Removal and Bioremediation of Mine Fill A 

Material, Addendum # 1 NSWC Crane, Crane, Indiana, June, 2000, Prepared for Southern Division Naval 

Facilities Engineering Command by Morrison Knudson Corporation , Cleveland, Ohio. 
 
Morrison Knudson, 2001. Interim Measures Report, Removal and Bioremediation of Mine Fill A Material, 

Addendum # 1 NSWC Crane, Crane, Indiana, January 25, 2001, Revision: Final Draft, Prepared for 

Southern Division Naval Facilities Engineering Command by Washington Group International , Cleveland, 

Ohio. 

 

Navy, 1999.  Navy Policy For Conducting Ecological Risk Assessments.  Memo from Chief of Naval 

Operations to Commander, Naval Facilities Engineering Command.  Department of the Navy, 

Washington, DC, April 5. 

 

Navy, 2001.  Conductivity Human Health Risk Assessments under the Environmental Restoration 

Program.  SER N453E/1U595168.  Washington, D.C., February 

 

Navy, 2004.  Navy Policy on the Use of Chemical Background Levels, SER N45C/N4U732212, 

Washington, D.C., 2004. 

 

020501/P R-6 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date:  April 2007 

Section:  References 
Page 7 of 15 

 
NEESA (Naval Energy and Environmental Support Activity), 1983.  Initial Assessment Study of Naval 

Weapons Support Center, Crane, Indiana.  NEESA 13-003, May.  

 

NJDEP, 2001. New Jersey Department of Health and Senior Services, Hazardous Substance Fact 

Sheet, Safrole, October. 

 

OMOE, 1993.  Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario.  

Ontario Ministry of Environment and Energy.  August. 

 

ORNL (Oak Ridge National Laboratory), 1998.  Empirical Models for the Uptake of Inorganic Chemicals 

from Soil by Plants.  BJC/OR-133, September. 

 

ORNL,  2002.  Toxicity and Chemical-Specific Factors Database.  Oak Ridge National Laboratory Web 

Page, http://risk.lsd.ornl.gov/cgi-bin/tox/TOX_9801. 

 

ORNL, 2005.  Toxicity and Chemical-Specific Factors Database.  Oak Ridge National Laboratory Web 

Page, http://risk.lsd.ornl.gov, March. 

 

Pennington, J.C., and W.H. Patrick, Jr.  1990. Adsorption and Desorption of 2,4,6-Trinitrotoluene by 

Soils."  Journal of Environmental Quality, Volume 19, pp. 559-567. 

 

Pennington, J. C., P. H. Miyares, D. B. Ringelberg, M. Zakikhani, C. M. Reynolds, D. Felt, R. B. Coffin, D. 

Gunnison, L. Cifuentes, H. L. Fredrickson, and T. F. Jenkins, 1999a.  Natural Attenuation of Explosives in 

Soil and Water Systems at Department of Defense Sites:  Final Report, U. S. Army Corps of Engineers, 

Waterways Experiment Station, Vicksburg, Mississippi, Technical Report SERDP-99-1. 

 

Pennington, J. C., P. H. Miyares, D. B. Ringelberg, M. Zakikhani, C. M. Reynolds, D. Felt, R. B. Coffin, D. 

Gunnison, L. Cifuentes, H. L. Fredrickson, and T. F. Jenkins, 1999b.  Monitored Natural Attenuation of 

Explosives in Ground Water - ESTCP Completion Report, U. S. Army Corps of Engineers, Waterways 

Experiment Station, Vicksburg, Mississippi, Technical Report EL-99-7. 

 

Pennington, J. C., P. H. Miyares, D. B. Ringelberg, M. Zakikhani, C. M. Reynolds, D. Felt, R. B. Coffin, D. 

Gunnison, L. Cifuentes, H. L. Fredrickson, and T. F. Jenkins, 1999c.  Draft Protocol for Evaluating, 

Selecting, and Implementing Monitored Natural Attenuation at Explosives—Contaminated Sites, U. S. 

Army Corps of Engineers, Waterways Experiment Stations, Vicksburg, Mississippi, Technical Report EL-

99-10. 

020501/P R-7 CTO 0343 

http://risk.lsd.ornl.gov/


NSWC Crane 
RFI Report 

Revision:  0 
Date:  April 2007 

Section:  References 
Page 8 of 15 

 
 

Persaud D, Jaagumagi R, and Hayton A., 1993.  Guidelines for the protection and management of 

aquatic sediment quality in Ontario.  Water Resources Branch, Ontario Ministry of the Environment, 

Toronto, 27 pp. 
 

Price, C. B., J. M. Brannon, and C. Hayes, 1997.  Effect of Redox Potential and pH on TNT 

Transformation in Soil-Water Slurries, Journal of Environmental Engineering, Volume 23, pp.  988-992. 

 

Price, C.B., J.M. Brannon, S.L. Yost, and C.A. Hayes.  2000.  Adsorption and Transformation of 

Explosives in Low-Carbon Aquifer Soils.  U.S. Army Corps of Engineers, Engineer Research and 

Development Center, Vicksburg, Mississippi, Report ERDC/EL TR-00-11. 

 

Robidoux, Pierre Yves, J. Hawari, S. Thiboutot, G. Ampleman, and G.I. Sunahara, 2001.  “Chronic 

Toxicity of Octahydro-1,3,5,7-Tetranitro-1,3,5,7-Tetraazocine (HMX) in Soil Determined Using the 

Earthworm (Eisenia andrei) Reproduction Test” in Environmental Toxicology and Chemistry.  

111:283-292. 

 

Sallabanks, R., and F. C. James, 1999. American Robin (Turdus miratorius). In The Birds of North 

America, No. 462 (A. Poole and F. Gill, eds.).  The Birds of North America, Inc., Philadelphia, PA. 

 

Sample, B.E., D.M. Opresko, and G.W. Suter II (Sample, et. al.), 1996.  Toxicological Benchmarks for 

Wildlife: 1996 Revision. ES/ER/TM-86/R3.  Oak Ridge National Laboratory, June.   

 

Sample, B.E., J.J. Beauchamp, R.A. Efroymson, G.W. Suter II, and T.L. Ashwood (Sample, et. al.), 

1998a.  Development and Validation of Bioaccumulation Models for Earthworms. ES/ER/TM-220.  Oak 

Ridge National Laboratory, June.   

 

Sample, B.E., J.J. Beauchamp, R.A. Efroymson, and G.W., Suter II.  1998b.  Development and Validation 

of Bioaccumulation Models for Small Mammals.  Oak Ridge National Laboratory.  February. ES/ER/TM-

219. 

 

Sample, B. and C. Arenal, 1999, Allometric Models for Interspecies Extrapolation of Wildlife Toxicity Data 

(Bulletin of Environmental Contamination Toxicology, 62, 653-663, 

 

020501/P R-8 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date:  April 2007 

Section:  References 
Page 9 of 15 

 
Sheremata, T.W., A. Halasz, L. Paquet, S. Thiboutot, G. Ampleman, and J. Hawari.  2001.  "The Fate of 

Cyclic Nitramine Explosive RDX in Natural Soil."  Environmental Science and Technology, Volume 35, pp. 

1037-1040. 

 

Sikka, H.C., S. Banerjee, E.J. Pack, and H.T. Appleton.  1980.  "Environmental Fate of RDX and TNT."  

Syracuse Research Corp., Syracuse, N.Y., Prepared for U.S. Army Medical Research and Development 

Command, Fort Detrick, Maryland.  Contract No. DAMD17-77-C-7026. 

 

Singh, J., S.D. Confort, L.S. Hundal, and P.J. Shea.  1998.  "Long-Term RDX Sorption and Fate in Soil."  

Journal of Environmental Quality, Volume 27, pp. 572-577. 

 

Smith, Robert L., 1966.  Ecology and Field Biology.  Harper and Row, Publishers, Inc. 

 

Smith S.L., MacDonald D.D., Keenleyside K.A., Ingersoll C.G., and J. Field. 1996. A Preliminary 

Evaluation of Sediment Quality Assessment Values for Freshwater Ecosystems. J. Great Lakes Res. 

22:624-638. 

 
Spanggord, R.J., T. Mill, T.W. Chou, W.R. Mabey, J.H. Smith, and S. Lee.  1980a.  "Environmental Fate 

Studies on Certain Munition Wastewater Constituents. Final Report. Phase I: Literature Review."  SRI 

International, Menlo Park, California, Prepared for U.S. Army Medical Research and Development 

Command, Fort Detrick, Maryland.  Contract No. AD AO82372. 

 

Spanggord, R.J., W.R. Mabey, T. Mill, T.W. Chou, J.H. Smith, and S. Lee.  1980b.  "Environmental Fate 

Studies on Certain Munition Wastewater Constituents. Final Report. Phase II: Laboratory Studies."  SRI 

International, Menlo Park, California, Prepared for U.S. Army Medical Research and Development 

Command, Fort Detrick, Maryland.  Contract No. AD AO82372. 

 

Suter, G.W. II. and C.L. Tsao.  1996.  Toxicological Benchmarks for Screening Potential Constituents of 

Concern for Effects on Aquatic Biota:1996 Revision.  Environmental Sciences Division, Oak Ridge 

National Laboratory. ES/ER/TM-96/R2. 

 

Talmage, S.S., D.M. Opresko, C.J. Maxwell, C.J.E. Welsh, F.M. Cretella, P.H. Reno, and F.B. Daniel.  

1999.  “Nitroaromatic Munition Compounds: Environmental Effects and Screening Values.”  Reviews of 

Environmental Contamination and Toxicology, Vol. 161, pp. 1-156. 

 

020501/P R-9 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date:  April 2007 

Section:  References 
Page 10 of 15 

 
TtNUS (Tetra Tech NUS, Inc.), 2001. Final Basewide Background Soil investigation Report, Naval 

Surface Warfare Center Crane, Crane, Indiana, Revision 1, January. 

 

TtNUS, 2003a.  Quality Assurance Project Plan for Mine Fill A (SWMU 12), Mine Fill B (SWMU 13), Cast 

High Explosives Fill/B146 Incinerator (SWMU 16), and Pyrotechnic Test Area (SWMU 19) RCRA Facility 

Investigation, Tetra Tech NUS, Inc.  February. 

 

TtNUS, 2003b.  Approved QAPP Addendum No. 1 for Min Fill A (SWMU 12), Mine Fill B (SWMU 13), 

Cast High Explosives Fill/B146 Incinerator (SWMU 16), and Pyrotechnic Test Area (SWMU 19) RCRA 

Facility Investigation, Tetra Tech NUS, Inc.  October. 

 

TtNUS, 2003c. Resource Conservation And Recovery Act Facility Investigation Report For SWMUs 4 

(McComish Gorge), 5 (Old Burn Pit), 9 (Pesticide Control/R-150 Tank Area), And 10 (Rockeye), Naval 

Surface Warfare Center Crane Division, Crane, Indiana. April 

 

TtNUS, 2003d. Resource Conservation And Recovery Act Facility Investigation Report For  SWMU 03 - 

Old Jeep Trail/Little Sulphur Creek, Naval Surface Warfare Center Crane Division, Crane, Indiana. 

October. 

 

TtNUS, 2004.  QAPP Addendum No. 2 for Min Fill A (SWMU 12), Mine Fill B (SWMU 13), Cast High 

Explosives Fill/B146 Incinerator (SWMU 16), and Pyrotechnic Test Area (SWMU 19) RCRA Facility 

Investigation, Tetra Tech NUS, Inc.  June. 

 

TT (TolTest), 2002. Interim Measures Report, Removal and Bioremediation of Contaminated Soil 

from Mine Fill B, SWMU 13/14,  Full Scale Bioremediation, NSWC Crane, Crane, Indiana, Revision 0, 

July 2002, Prepared for Southern Division Naval Facilities Engineering Command by TolTest Inc. Toledo, 

Ohio 

 

Tomkins, B.A.  2000.  Explosives Analysis in the Environment.  pp. 2402-2441 in, Encyclopedia of 

Analytical Chemistry (R.A. Meyers, editor), John Wiley & Sons, Ltd., Chichester, England. 

 

Townsend, D.M., and T.E. Meyers.  1996.  "Recent Developments in Formulating Model Descriptors for 

Subsurface Transformation and Sorption of TNT, RDX, and HMX.  U.S. Army Corps of Engineers, 

Waterways Experiment Station, Vicksburg, Mississippi, Technical Report IRRP-96-1. 

 

020501/P R-10 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date:  April 2007 

Section:  References 
Page 11 of 15 

 
U.S. EPA (U.S. Environmental Protection Agency), 1986.  Quality Criteria for Water- 1986.  Office of 

Water Regulations and Standards. Washington, D.C.  EPA/440/5-86-001.  May. 

 

U.S. EPA, 1988.  Superfund Exposure Assessment Manual.  EPA/540/1-88/001.  Office of Remedial 

Response, Washington, D.C., April. 

 

U.S. EPA, 1989.  Risk Assessment Guidance for Superfund:  Volume I, Human Health Evaluation Manual 

(Part A).  EPA 540/1-89/002.  Office of Emergency and Remedial Response, Washington, D.C., 

December. 

 

U.S. EPA, 1989b.  Interim Procedures for Estimating Risks Associated with Exposures to Mixtures of 

Chlorinated Dibenzo-p-dioxins and -Dibenzofurans (CDDs and CDFs) and 1989 Update. EPA/625/3-

89/016. 

 

U.S. EPA, 1990.  A Guide on Remedial Actions at Superfund Sites with PCB Contamination.  9355.4-01 

FS.  Office of Solid Waste and Emergency Response, Washington, D.C., July. 

 

U.S. EPA, 1991.  Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure 

Factors.  Directive 9285.6-03, Office of Solid Waste and Emergency Response, Washington, D.C., March. 

 

U.S. EPA, February 1992.  Memorandum:  Guidance on Risk Characterization for Risk Managers and 

Risk Assessors.  Henry Habicht II, Deputy Administrator, Washington, DC. 

 

U.S. EPA, 1993.  Wildlife Exposure Factors Handbook.  EPA/600/R-93/187a.  Office of Research and 

Development.  Washington, DC, 1993.  

 

U.S. EPA, 1993a.  Superfund’s Standard Default Exposure Factors for the Central Tendency and 

Reasonable Maximum  Exposure.  Office of Solid Waste and Emergency Response, Washington, DC., 

May. 

 

U.S. EPA, 1993b.  Provisional Guidance for Quantitative Risk Assessment for Polycyclic Aromatic 

Hydrocarbons.  Office of Research and Development.  Washington, D.C.  EPA/600/R-93-089.  July. 

 

U.S. EPA, 1994a.  Guidance on Residential Lead-Based Paint, Lead-Contaminated Dust, and Lead-

Contaminated Soil.  Office of Prevention, Pesticides, and Toxic Substances, Washington, D.C., July 14. 

 

020501/P R-11 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date:  April 2007 

Section:  References 
Page 12 of 15 

 
U.S. EPA, 1994b.  Revised Interim Guidance on Establishing Soil Lead Guidance for CERCLA Sites and 

RCRA Corrective Action Facilities.  OSWER Directive 9355.4-12, July 14, 1994. 

 

U.S. EPA, 1993b.  Provisional Guidance for Quantitative Risk Assessment for Polycyclic Aromatic 

Hydrocarbons.  Office of Research and Development.  Washington, D.C.  EPA/600/R-93-089.  July. 

 

U.S. EPA, 1996.  Soil Screening Guidance: Technical Background Document.  EPA/540/R-95/128, Office 

of Solid Waste and Emergency Response, Washington, D.C., May. 

 

U.S. EPA, 1997.  Ecological Risk Assessment Guidance for Superfund: Process for Designing and 

Conducting Ecological Risk Assessments.  Interim Final.  Environmental Response Team, June 5. 

 

U.S. EPA, 1997a.  Exposure Factors Handbook.  EPA/600/P-95/002Ba, National Center for 

Environmental Assessment, Washington, D.C., August. 

 

U.S. EPA, 1997b.  Health Effects Assessment Summary Tables FY 1997.  Office of Solid Waste and 

Emergency Response, Washington, D.C., July. 

 

U.S. EPA, 1998.  Final Guidelines for Ecological Risk Assessment.  Effective April 30.   

 

U.S. EPA, 1999.  Use of the TRW Interim Adult Lead Methodology in Risk Assessment.  Memorandum 

from Pat Van Leewven and Paul White to Mark Maddaloni, April . 

 

U.S. EPA, 2000.  Bioaccumulation Testing and Interpretation for the Purpose of Sediment Quality 

Assessment, Status and Needs.  Office of Water, Office of Solid Waste. EPA 823-R-00-001.  February. 

 

U.S. EPA, 2000.  Supplemental Guidance to RAGS:  Region 4 Bulletins, Human Health Risk Assessment 

Bulletins. EPA Region IV, originally published November 1995, Website version last updated May 2000: 

http://www.epa.gov/region04/waste/ots/healtbul.htm. 

 

U.S. EPA, 2001a.  Risk Assessment Guidance for Superfund:  Volume I, Human Health Evaluation 

Manual, Part D, Standardized Planning, Reporting, and Review of Superfund Risk Assessments.  

Publication 9285.7-47, Office of Emergency and Remedial Response, Washington, D.C., December. 

 

U.S. EPA, 2001b. External Review Draft for Trichloroethylene Health Risk Assessment: Synthesis and 

Characterization. 

020501/P R-12 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date:  April 2007 

Section:  References 
Page 13 of 15 

 
 

U.S. EPA, 2002.  National Recommended Water Quality Criteria: 2002.  Office of Water.  EPA 822-R-

02-047.   November. 

 

U.S. EPA, 2002.  Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. 

Office of Solid Waste and Emergency Response 9355.4-24, Washington, D.C., December. 

 

U.S. EPA, 2002a.  Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  

OSWER 9355.4-24.  Office of Solid Waste and Emergency Response, Washington, D.C., December. 

 

U.S. EPA, 2002b.  Role of Background in the CERCLA Cleanup Program, Office of Solid Waste and 

Emergency Response and Office of Emergency and Remedial Response, OSWER 9285.6-07P, April. 

 

U.S. EPA, 2002c.  Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous 

OSWER 9285.6-10.  Waste Sites.  Office of Emergency and Remedial Response, Washington, D.C., 

December. 

 

U.S. EPA, 2002d.  User's Guide for the Biokinetic Model for Lead in Children (IEUBK) Windows version.  

EPA 9285.7-42. Office of Emergency and Remedial Response, Washington, D.C., May. 

 

U.S. EPA, 2002e.  Draft Guidance for Evaluating the Vapor Intrusion into Indoor Air.  Office of Solid 

Waste and Emergency Response.  EPA 530-F-02-052.  November. 

 

U.S. EPA, 2003. Ecological Screening Levels. Region 5, http://www.epa.gov/reg5rcra/ca/edql.htm.  

August. 

 

U.S. EPA, 2003a.  Recommendations of the Technical Review Workgroup for Lead for an Approach to 

Assessing Risks Associated with Adult Exposures to Lead in Soil.  EPA-540-R-03-001.  OSWER Directive 

9285.7-54. January. 

 

U.S. EPA, 2003b.  Human Health Toxicity Values in Superfund Risk Assessments.  Office of Superfund 

Remediation and Technology Innovation, OSWER 9285.7-53,  Washington, DC, December 5. 

 

U.S. EPA, 2003c.  Assessing Intermittent or Variable Exposures at Lead Sites, EPA-540-R-03-008.  

OSWER # 9285.7-76.  Office of Solid Waste and Emergency Response, Washington, DC, November. 

 

020501/P R-13 CTO 0343 

http://www.epa.gov/reg5rcra/ca/edql.htm


NSWC Crane 
RFI Report 

Revision:  0 
Date:  April 2007 

Section:  References 
Page 14 of 15 

 
U.S. EPA, 2003d.  User’s Guide for Evaluating Subsurface Vapor Intrusion Into Buildings. Office of 

Emergency and Remedial Response, Washington, DC, June 19. 

 

U.S. EPA Region 9, 2004.  Preliminary Remediation Goals.  October, Update December 28. 

 

U.S. EPA, 2004a.  Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation 

Manual, (Part E, Supplemental Guidance for Dermal Risk Assessment), Final.  EPA/540/R/99/005, Office 

of Emergency and Remedial Response, Washington, D.C., July. 

 

U.S. EPA, 2004b.  2004 Edition of the Drinking Water Standards and Health Advisories, Office of Water, 

EPA 822-R-04-005, Washington, DC, Winter. 

 

U.S. EPA, 2004c. U.S. EPA Technical Review Workgroup for Lead.  Guidance Document.  Frequently 

Asked Question (FAQs) on the Adult Lead Model. April 2004 

http://www.epa.gov/superfund/programs/lead/almfaq.htm. 

 

U.S. EPA, 2004d.  Integrated Risk Information System (IRIS) On-line Data Base. March. 

 

U.S. EPA, 2005. Procedures for the Derivation of Equilibrium Partitioning Sediment Benchmarks (ESBs) 

for the Protection of Benthic Organisms: Metal Mixtures (Cadmium, Copper, Lead, Nickel, Silver, and 

Zinc). Office of Research and Development. EPA-600-R-02-011. January U.S. EPA (U.S. Environmental 

Protection Agency). 2005. Soil Screening Guidance: Technical Background Document; Part 5: Chemical-

Specific Parameters.  (http://www.epa.gov/superfund/resources/soil/introtbd.htm). 

 

USGS (United States Geological Survey), 1992.  Study and Interpretation of the Chemical Characteristics 

of Natural Water, United States Geological Survey Water-Supply Paper 2254, Third Edition by John D. 

Hem. 

 

WHO (World Health Organization), 1998. Toxic Equivalency Factors (TEFs) for PCBs, PCDDs, PCDFs 

for Humans and Wildlife; Environmental Health Perspectives; Volume 106, Number 12. December. 

 

Van den Berg, M., L. Birnbaum, A.T.C. Bosveld, B. Brunstrom, P. Cook, M. Feeley, J.P. Giesy, A. 

Hanberg, R. Hasegawa, S.W. Kennedy, T. Kubiak, J.C. Larsen, F.X. Rolaf van Leeuwen, A.K. Djien Liem, 

C. Nolt, R.E. Peterson, L. Poellinger, S. Safe, D. Schrenk, D. Tillitt, M. Tysklind, M. Younes, F. Waern, 

and T. Zacharewski, 1998.  Toxic Equivalency Factors (TEFs) for PCBs, PCDDs, PCDFs for Humans and 

Wildlife.  Environmental Health Perspective, Volume 106, No. 12, December. 

020501/P R-14 CTO 0343 

http://www.epa.gov/superfund/resources/soil/introtbd.htm


NSWC Crane 
RFI Report 

Revision:  0 
Date:  April 2007 

Section:  References 
Page 15 of 15 

 

020501/P R-15 CTO 0343 

 

VDEQ (Virginia Department of Environmental Quality), 2004, 

http://www.deq.state.va.us/brownfieldweb/vrp.html). 

 

Xue, S.K., I.K. Iskandar, and H.M. Selim.  1995.  "Adsorption-Desorption of 2,4,6-Trinitrotoluene and 

Hexahydro-1,3,5-trinitro-1,3,5-triazine in Soils."  Soil Science, Volume 160, pp. 317-327. 

 



SWMU 13 

List of Appendices 

APPENDIX A 

SWMU 13 Photographs and Photograph Direction Figures for Round 1 Figure 1, Round 2 Figure A· 

2, Round 3 Figure A·3 

APPENDIXB 

SWMU 13 Boring Logs, Monitoring Well Construction Diagrams and Related Materials Rounds 1, 

2, and 3, External Sump/Drainage Investigation, and PCB Delineation ·investigations 

B.1.1 SMWU 13 Boring Logs and Monitoring Well Construction Diagrams Round 1 

B.1.2 SMWU 13 Boring Logs and Monitoring Well Construction Diagrams Round 2 

B.1.3 SMWU 13 Boring Logs and Monitoring Well Construction Diagrams Round 3 

B.2 Digging Permits Rounds 1, 2, and 3, External Sump/Drainage Investigation and PCB 

Delineation Investigations 

B.3.1 SWMU 13 Monitoring Well Materials Certification of Conformance Round 1 

B.3.2 SWMU 13 Monitoring Well Materials Certification of Conformance Round 2 

B.3.3 SWMU 13 Monitoring Well Materials Certification of Conformance Round 3 

APPENDIXC 

SWMU 13 Sample Log Sheets and Other Field Forms Rounds 1, 2, and 3, External Sump/Drainage 

Investigation, and PCB Delineation Investigations 

C.1.1 SWMU 13 Soil Sample Log Sheets Round 1 

C.1.2 SWMU 13 Soil Sample Log Sheets Round 2 

C.1.3 SWMU 13 Soil Sample Log Sheets Round 3 

C.1.4 SWMU 13 Soil Sample Log Sheets External Sump/Drainage Investigation 

C.1.5 SWMU 13 Soil Sample Log Sheets PCB Delineation Investigations 

C.2.1 SWMU 13 Sediment Sample Log Sheets Round 1 

C.2.2 SWMU 13 Sediment Sample Log Sheets Round 2 

C.2.3 SWMU 13 Sediment Sample Log Sheets Round 3 

C.2.4 SWMU.13 Sediment Sample Log Sheets External Sump/Drainage 

Investigation 

C.2.5 SWMU 13 Additional Sediment Sample Log Sheets 

C.2.6 SWMU 13 Sediment Sample Log Sheets PCB Delineation Investigations 

C.3.1 SWMU 13 Surface Water Sample Log Sheets Round 1 

C.3.2 SWMU 13 Surface Water Sample Log Sheets Round 2 



C.3.3 

C.3.4 

C.4.1 

C.4.2 

C.4.3 

C.4.4 

C.5 

C.6.1 

C.6.2 

C.6.3 

C.6.4 

C.6.5 

C.6.6 

C.6.7 

C.6.8 

C.7 

C.8.1 

C.8.2 

C.8.3 

C.9.1 

C.9.2 

C.9.3 

C.10.1 

SWMU 13 Surface Water Sample Log Sheets Round 3 

SWMU 13 Sump Water Sample Log Sheets External Sump/Drainage Investigation 

SWMU 13 Groundwater Sample Log Sheets Round 1 

SWMU 13 Groundwater Sample Log Sheets Round 2 

SWMU 13 Groundwater Sample Log Sheets Round 3 

SWMU 13 Groundwater Sample Log Sheets External Sump/Drainage Investigation 

Plant Tissue Sample Log Sheets Round 3 

SWMU 13 Chain of Custody Records Round 1 

SWMU 13 Chain of Custody Records Round 2 

SWMU 13 Chain of Custody Records Round 3 

SWMU 13 Chain of Custody Records External Sump/Drainage Investigation 

SWMU 13 Chain of Custody Records Additional Sediment Sampling 

SWMU 13 Chain of Custody Records PCB Delineation Investigations 

SWMU 13 Quality Control Sampling Logs External Sump/Drainage Investigation 

SWMU 13 Quality Control Sampling Logs PCB Delineation Investigations 

SWMU 13 Monitoring Well Inspection Sheets 

SWMU 13 Monitoring Well Development Records Round 1 

SWMU 13 Monitoring Well Development Records Round 2 

SWMU 13 Monitoring Well Development Records Round 3 

SWMU 13 Water Level Measurements Round 1 

SWMU 13 Water Level Measurements Round 2 

SWMU 13 Water Level Measurements Round 3 

SWMU 13 Field Task Modification Request Forms Round 1 

C.10.2 SWMU 13 Field Task Modification Request Forms Round 2 

C.11.1 SWMU 13 Equipment Calibration Forms Round 1 

C.11.2 SWMU 13 Equipment Calibration Forms Round 2 

C.11.3 SWMU 13 Equipment Calibration Forms Round 3 

C.11.4 SWMU 13 Equipment Calibration Forms External Sump/Drainage Investigation 

APPENDIX D 

SMWU 13 Miscellaneous Field Documentation Rounds 1, 2, and 3, External Sump/Drainage 

Investigation, and PCB Delineation Investigations 

D.1.1 SWMU 13 Site Logbook Round 1 

D.1.2 SWMU 13 Site Logbook Round 2 

D.1.3 SWMU 13 Site Logbook Round 3 

D.1.4 SWMU 13 Daily Activity Records External Sump/Drainage Investigation 

D.1.5 SWMU 13 Daily Activity Records PCB Delineation Investigations 

D.2.1 SWMU 13 Site Notebook Round 1 



D.2.2 SWMU 13 Site Notebook Round 2 

D.2.3 SWMU 13 Site Notebook Round 3 

D.3.1 SWMU 13 Land Survey Data Round 1 

D.3.2 SWMU 13 Land Survey Data Round 2 

D.3.3 SWMU 13 Land Survey Data Round 3 

D.3.4 SWMU 13 Land Survey Data Additional Sediment Sampling 

D.3.5 SWMU 13 Land Survey Data External Sump/Drainage Investigation 

D.3.6 SWMU 13 Land Survey Data PCB Delineation.Investigations 

APPENDIXE 

SWMU 13 Aquifer Characteristics, Calculations, and Records Rounds 1, 2, and 3 

E.1 SWMU 13 Slug Test Data, Calculations, and Results 

E.2 SWMU 13 Hydraulic Gradient and Groundwater Velocity Calculations 

APPENDIX F 

SWMU 13 Health and Safety Documentation Rounds 1, 2, and 3, 

External Sump/Drainage Investigation and PCB .Delineation Investigations 

F.1 SWMU 13 Health and Safety Documentation Round 1 

F.2 SWMU 13 Health and Safety Documentation Round 2 

F.3 SWMU 13 Health and Safety Documentation Round 3 

F.4 SWMU 13 Health and Safety Documentation External Sump/Drainage Investigation and 

PCB Delineation Investigations 

APPENDIXG 

Analytical Data 

APPENDIX H 

Data Quality Review 

APPENDIX I 

Supporting Documentation for the Human Health Risk Assessment 

APPENDIXJ 

Supporting Documentation for the Ecological Risk Assessment 



APPENDIX A 
SWMU 13 

PHOTOGRAPHS AND PHOTOGRAPH DIRECTION FIGURE 
ROUND 1, ROUND 2, ROUND 3 



• 
\ -~ l 00 N 

~ ... ' '~ 

.·· \ ~/ 
~ ( / 

/ 

/ .________, 

) G 
/ 

/ 

• / 

tt-bt>-nn 

/'\ __/ 

/ ,/ uu-cc • 

____j ~ / 

' 1--; ~ $13Sw/SD28 

/ 
I - / / _.,..ww/-_,. 

.- 91-3SW/S033 

------..... 

/ -., / 

/ 
/ 

• . I : , 
? :\GIS;CRANE_NSWC\~POOCS\APRISUMU1 3.APR PHOTO DIRECTION SW/SD/SP LAYOUT 4118/05 CF 

,' 

- , 
3501 1 

13SW11 

---

~· 
/ 

,..,, - · 

.• _/ Ei1 13SWfifo08 
, .. 

ff 

) 
I) 

,' 

t91 3SW,'S007 

·-. . 
' -' . 

-· 
" 

t
a \ ' 

\ ) ~ 

~13SWISOO ;\__-~-

d- 11 
- -~.&. 
__ ,, 

13SW/S026 -fl , 

" 3jfSW/SD27 • .. 

6' 13SW IS 032 

, -1> · . ·• 
kk <P 13SW/SD24 . ~ 

hh 

\. 

Legend 

a• 
• 
6 

Photograph Identification and 
Direction of Photograph 

Sediment Sample Location 

Surface Water Sample Location 

Surface Water/Sediment 
Sample Location 

Seep Sample Location 

SWMU Boundary 

Building 

Road 

Railroad 

Fence 

Stream/River/Wetland 

Treeline 

Topographic Contours 

II 

\ 

ci z 
f-
u CX) 

C2 ~ f- ,.._ 
z 
0 
(.) 

C/) 
Cl:'. 
LU 
::.::: 
Cl:'. 
<( 
::::1: 
z 
0 
i= 
() 
LU 
Cl:'. 
i5 
I 
a. 
~ 
CJ 
0 
f-
0 
I 
a. 

w 
f-
<( 
0 

>-
"' z 

~ 
0 

UJ 

~ 
0 

>
CD 
0 
w 
> 
0 
Cl'. 
c.. 
c.. 
~ 

Cl) 
z 
0 
i= 
<( 
() 
0 
....I 

a. 
LU 
LU 
Cl) 

0 
z 
<( 

f-z 
LU 
~ 
0 
w 
Cl) 

Cl:'. 
LU 
f-
<( 

s 
LU 
() 
<( 
LL 
Cl:'. 
:::i 
Cl) 

w 
f-
<( 
0 

>-
al 
0 
UJ 

" u w 
I 
u 

> 
~ I 

CD 
....I <( ....I 
Li: LU z z <( 
LU ~ i5 z 
~ () z 
M () LU-

s z 
:::i C/) <( 

:2: z Cl:'. 

s () 

C/) 

<( Cl w 
LU c: 

~ w f-
w ;;! o 
I &l z u 
"' C/) ;::: 
"' <( 
0 
u 



• 

• 

• 

Figure A-1 Photographs 
SWMU 13 

Figure A-1 a: View south of surface water and 
sediment sampling location 13SW /SD03 collected 
from a small intermittent stream or drainage ditch 
in a maintained grassy area. 

Figure A-1 c: View north of surface water and 
sediment sampling location 13SW /SD09 and staff 
gauge location No. 7 (SG-07) marked on the top of 
the culvert's concrete structure . 

Figure A-1 b:View northwest of surface water 
and sediment sampling location 13SW /SD04 
collected just below the wooden stake and the 
paint markings for staff gauge No. 3 (SG-03) 
on the near culvert concrete structure. 

Figure A-1 d:View of tadpole hatch in rut 
water made by rotosonic drilling rig adjacent 
to monitoring well 13MWT26. Ruts with 
tadpoles were not restored . 
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Figure A-1 Photographs 
SWMU 13 

Figure A-1 e: View northeast of the southern most 
woodlot within the boundary of SWMU 13. 

Figure A-1 g: View northwest of surface water and 
sediment sampling location 13SW /8010 and staff 
gauge location No. 8 (SG-08) marked on the top of 
the culvert's stone structure . 

Figure A-1f: View east of the southern most 
woodlot. This view reveals the woodlots 
riparian nature . 

Figure A-1 h: View west of the southern most 
woodlot. This view reveals the woodlots 
riparian nature as well as the widest point in 
the intermittent stream. 
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Figure A-1 Photographs 
SWMU 13 

Figure A-1 i View southeast of surface water 
sampling location 13SW /8011 The sediment 
sample was collected further down stream (to the 
northwest) and outside of the SWMU's boundary. 

Figure A-1 k: View east showing the culvert ( -4 feet 
in diameter) that drains the northern most riparian 
woodlot found within the boundary of SWMU 13. 
Also, the surface water and sediment sample for 
13SW/SD13 was collected on the downstream side 
of the aquatic pool shown in this photograph. 

Figure A-1j: View west showing the central 
woodlot within the boundary of SWMU 13. 
This woodlot has an intermittent stream 
running to its north and through its center. 
These two streams merge at the northwest tip 
the woodlot prior to draining off the SWMU 
boundary. 

Figure A-1 l:View west showing downstream 
of the discharge pipe and pool as shown in 
Figure A-1 k. 
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Figure A-1 Photographs 

SWMU 13 

Figure A-1 m: View southeast of the northern 
most woodlot within the boundary of SWMU 13. 

Figure A-1 o: Same view as Figure A-1 n except the 
discharge culvert is shown with more of the 
intermittent stream's drainage pattern. 

Figure A-1 n: View east of the northern most 
woodlot. This view shows the intermittent 
stream's drainage pattern down gradient of the 
woodlot. 

Figure A-1 p ( 10/22/03) showing trenched 
seep sampling location 13SP01. 
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Figure A-1 Photographs 
SWMU 13 

Figure A-1 q ( 10/22/03) showing ponded 
surface water sampling location 
13SW/S016 . 

Figure A-1 s Close up of previous photograph 
showing the dry trenched location near 
13SW/S015 

Figure A-1 r Showing dry trench (checking 
for seep) location near 13SW/SD15. 

Figure A-1t (10/22/03) showing trenched 
seep sampling location 13SP02. 
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Figure A-1 Photographs 
SWMU 13 

Figure A-1 u (10/22/03) showing ponded 
surface water sampling location 
13SW/SD14 . 

Figure A-1 w (10/22/03) showing sediment 
sampling location 13SW /$029 - stream bed 
dry at this time . 

Figure A-1 v (10/22/03) showing trenched 
seep sampling location 13SP03. 

Figure A-1 x ( 10/22/03) showing flowing 
surface water sampling location 
13SW/SD31 
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Figure A-1 Photographs 
SWMU 13 

Figure A-1y (10/22/03) showing ponded 
seep sampling location 13SP04. 

Figure A-1 aa (10/22/03) showing ponded 
surface water sampling location 
13SW /SD1202 -115 feet down stream of 
the first sampling round location 
( 1 3SW /SD 1 201 ) . 

Figure A-1 z (10/22/03) showing ponded 
surface water sampling location 
13SW/SD22 . 

Figure A-1 bb ( 10/22/03) showing 
sediment sampling location 13SW /SD28 
- streambed dry at this time. 
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Figure A-1 Photographs 
SWMU 13 

Figure A-1 cc (10/22/03) showing flowing 
surface water sampling location 
138W/8030. 

Figure A-1ee (10/23/03) showing 
sediment sampling location 138W /8025 
- streambed dry at this time. 

Figure A-1 dd (10/23/03) showing ponded 
surface water sampling location 
138W/8019 . 

Figure A-1ff ( 10/23/03) showing the 
newly constructed storm sewer @ the 
former first sampling round location 
( 1 38W /800801 ) - 138W /800802 was 
collected from the storm sewer . 
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Figure A-1 Photographs 
SWMU 13 

Figure A-1 gg (10/23/03) showing ponded 
surface water sampling location 
13SW/SD2001 -45 feet down gradient of 
the sediment sample (13SD1201) 
collected earlier in the year. 

Figure A-1 ii ( 10/23/03) showing flowing 
surface water sampling location 
13SW/SD27. 

Figure A-1 hh (10/23/03) showing 
sediment sampling location 13SW /SD24 

streambed dry at this time. 

Figure A-1jj (10/23/03) showing sediment 
sampling location 13SW/SD26 -
streambed dry at this time . 
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Figure A-1 Photographs 
SWMU 13 
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Figure A-1 kk (10/27/03) showing ponded 
surface water sampling location 
13SW/SD24. 

Figure A-1 mm (10/27/03) showing 
ponded surface water sampling location 
13SW/SD15. 

Figure A-111 (10/27/03) showing ponded 
surface water sampling location 
13SW/SD26. 

Figure A-1 nn (10/27/03) showing ponded 
surface water sampling location 
13SW/SD28 . 
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Figure A-1 Photographs 
SWMU 13 

Figure A-1 oo (10/27/03) showing flowing 
surface water sampling location 
13SW/SD25. 

Figure A-1qq: 13SW/SD15 Upstream (SE) 

Figure A-1pp: 13SW/SD01 Upstream (NE) 

Figure A-1rr: 13SW/SD16 Upstream (S) 
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Figure A-1 Photographs 
SWMU 13 

Figure A-1 ss: 13SW /SD22 Upstream (SE) 
Figure A-1tt: 13SW /8028 Upstream (SE) 

Figure A-1uu 13SW/SD30 Upstream Figure A-1vv: 13SW/SD31 Upstream (N) 
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Figure A-1 Photographs 
SWMU 13 

Figure A-1 ww: 13SW/SD33 Upstream (E) Figure A-1xx: 13SW/SD34 Downstream (W) 

Figure A-1yy: 13SW/SD35 Upstream (NE) 



• 

• 

• 
_/ 

- ....._ 
\ 

/ 

/ 

_..,--/" 

5-ioMWT 51 

S 1 

~ i 
13MWT2 / 1 a 

0
\ V i 

P:\GISICRANE_NSWCIMAPDOCSIAPR\SWMU1J.APR PHOTO DIRECTION MW LAYOUT 4/26/05 CF 

--------------------------- S 1:w:vT43 S 13MWT07 

/ 
/ 

~3MWT4 1 
1!ii3MWT40 

,.,.-/ .. 
- / . 

.. 

,~l!. 13MW1'21 
13MWT45 

.' 
S13MWT1 7 

S 13MWT34 

~ '. • '-:: 3MWT35 

~ 13MWT11 

.. 
.. S 1JMWTl6 

~ , ~-, 

L ·" ---- -· '-., .., . _.- 1JMWT21LJCii . 137 &"' 
)~Mw;;1s/ . . 

I 

S 13MWT 18 

.· 

WTJ6 
13MWT2<s JI- h , .. ·' 

S 13MWT.222 ~ •.. ./;,· 

~·~,,./ I ::~- ,,. 
~ 

S 13MWT23.·' 

. . 

S 13MWT32 

y' , 

.. 
.· S13MWT29; 

S 3~WT13 
·-6l13MWT47 

I 

/" 

\ 

\ 
\ 

,,...__,. 

\ \ 

\ 

\ .· \ 
I 

·~ 

I 

I u \ I 

'-----
, -
~ 

\) 

sf}~------ __ / 
v ! ~\ 

\ 
\ 

/ 

Legend 

a .. Photograph Identification and 
Direction of Photograph 

s Monitoring Well 

CJ SWMU Boundary 

Building 

Road 

Railroad 

Fence 

Stream/River/Wetland 

Treeline 

Topographic Contours 

400 0 400 Feet 
- ---------.. 

LU 

~ 
Cl 

ci z 
f-
uoo 
Ci::i: 
f-r--z 
0 u 

>-
lll 
a 
LU 
> 
0 a:: 
a_ 
a_ 
<i: 

(/) 
0::: 
UJ (/) 

::.::: z 
0::: 0 
<l'. i= ::;;: <l'. 

u z 0 0 ...J i= ...J u ...J 
UJ UJ 
0::: s 0 CJ 
I z 
Cl. a;: 
~ 0 
CJ I-z 0 
I- 0 
0 ::;;: 
I 
Cl. 

\ 
\ 

w UJ 

~ ~ 
a a 

>-
"' z 
;: 
~ 
a 

LU 

~ a 

>
CD 
a 
LU 
> 
0 
a:: 
a_ 

~ 

co 
...J 
...J 
u::: 
w 
z 
:;;: 
C"'l 

::> 
::;;: 
s 
(/) 

i:5 
!!'. 
-;: 
a 
w 
I 
u 
(/) 

;::: 
(/) 

0 
u 

UJ 
z 
~ 
u 
u s 
(/) 

z 

> 
LU 
a:: 

ci z 
(.'.) 
z 
~ 
C2 
a 

N 

<l'. z 
<l'. 
0 
~ 
UJ-
z 
<l'. 
0::: 
u 

0 
w 

w I-
;t o 
bi z 

(/) 
<l'. 



• 

• 

Figure A-2 Photographs 
SWMU 13 

Figure A-2a: View north of rotosonic rig drilling at 
monitoring well location 13MWT02. 

Figure A-2c: Soil cores from 13MWT02 showing 
yellow orange clayey silt (5'-7' interval) overlying the 
light gray/gray siltstone (7'-1 T interval) 

Figure A-2b: View northeast showing the mud 
tub set up during the rock coring at 13MWT02. 

Figure A-2d: View north of drillers finishing 
the installation of monitoring well 13MWT02. 
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Figure A-2 Photographs 
SWMU 13 

Figure A-2e: View west of rotosonic rig drilling at 
monitoring well location 13MWT04. 

Figure A-2g: Soil core from 13MWT19 showing 
mottled clayey silt at the 0-4 toot interval. 

Figure A-2f: View northeast of rotosonic rig 
drilling at monitoring well location 13MWT19. 

Figure A-2h: View southwest of rotosonic rig 
drilling at monitoring well location 13MWT20 
near soil boring 13SB09 as presented in 
Figure A-1f . 
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Figure A-2 Photographs 
SWMU 13 

Figure A-2i: View west of monitoring well 
13MWT25 awaiting cleanup and yellow traffic 
paint. 

Figure A-2j: View southwest of the northern 
most woodlot behind completed monitoring 
well 13MWT08. This photograph also shows 
completed site restoration at this location. Site 
restoration included the filling of ruts with top 
soil, tamping , seeding and the spreading of 
hay straw to protect the seed . 
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Figure A-3 Photographs 
SWMU 13 

Figure A-3a: View southwest showing the former 
location of the Therminol Boiler Building in the 
vicinity of Building 166. 

Figure A-3c: View northeast showing the former 
location of the Therminol Boiler Building in the 
vicinity of Building 166 . 

Figure A-3b : Close up view of Figure 1-3a -
showing soil boring locations 13SB04 (to the 
left), 13SB06 (back center of photo), and 
13SB05 (to the right). 

Figure A-3d: View southwest showing the 
former location of the Therminol Boiler 
Building in the vicinity of Building 171. 
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Figure A-3 Photographs 
SWMU 13 

Figure A-1 e: View northeast of the southern most 
woodlot within the boundary of SWMU 13. 

Figure A-3f: View northwest showing the down 
gradient side of the former location of the 
Therminol Boiler Building in the vicinity of 
Building 171 with soil boring 13SB09 located in 
the front and 13SB10 located in the 
background of the photograph . 
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BORING LOGS AND MONITORING WELL CONSTRUCTION 
DIAGRAMS 
ROUND 1 



( I L}r etra Tech NUS, Inc BORING LOG Page _j_ of _\_· 

PROJECT NAME: NSWC CRANE BORING NUMBER:___.:.\'l,.:...+<)':~vJ:..:=,.."\..:..;~::::....:..\ _____ _ 
PROJECT NUMBER: -:-N'""'90"""6"""o,.....,c=T=o=-0=2=7:'":""9 _______ DATE: '"'>/ ~\) f rJ1 
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: """s"""o-i::!B"-::-B:;..::A~[~K"=o.;...,v=Ec=-------
DRILLING RIG: ROTOSONIC DRILLER: ~~vt. S. 

Depth Blows/ 
No. (Ft.) 6" or 
and or RQD 

Type Run (%) 
ROD No. 

Sample lithology 
Recovery/ Change 

Sample (Depth /Ft.) 
Length or 

Screened 
Interval 

u 
s 
c 
s Remarks 

PIDIFIO -ng (ppm 

0-o O.i) 

t-+-1--~~--,+-~~1- - -+-~~~-Mm----t--~-=~V..:~''~~.:.;.:;.;:v~~:.._~~~-++-t--~~~~~~t--+--t---11--1 

SA'' f\\A.~~ 

• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot inteivals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Converted to Well: Yes x No 

Drilling Area 
Background (ppm>:~I o-.-v~ 



( I t)Tcl<a Te<h MJS, bx: 

PROJECT: NSWC CRANE 

PROJECT No.: 9060 CTO 0279 

SITE: SWMU 13 

GEOLOGIST: 8. BALKOVEC 

BEDROCK 

MONITORING WELL SHEET 

WELL No.: 

· PERMITNo: 

DRILLING Co.: BOWSER MOANER BORING No.: \"\-("&W.J~\ 

DRILLER: .... t> ..... &""-....... - ... ~ ........... - DATE COMPLETED: °>,/)o}23 
DRILLING METHOD: ROTOSONIC NORTHING: \'h\O ') '-\ l. S,I.\ 

DEV. METHOD: \Au.k ~ EASTING: ~oa..')tl\S·"\3 

-....---~+---+---Elevation of Top of Casing: 

GRutd Elevation= 1 \3 , \0 
Dab.Kn MSL: 

Stick Up of Casing Above Ground Surface: 
------1--Bevation of Top of Riser. 

4.vS"'~ ----1.0. of Surface Casing: ~~ 

Type of Surface Casing: ;nu.\... 
,. , ·~ n 

-- Type of Surface Seal: '4. Jt \\ Jt ~ t"~Q 
'lf•ll----+--1.D. of Pennanent Casing: NA 

2" 

Type of Riser. PVC 

+--+-Borehole Diameter. 

Elevation I Depth of Top of Filter Pack: 
~-ff!f---+- Elevation I Dep~ of Top of Screen: 

Slot Size x Length: 

.1.0. of Screen: 

Type of Fiiter Pack: No. 20-40 SANO 

+-----1- Diameter of Hole in Bedrock: 
Core/~ . . _ ..... 5_/r __ _ 

----1--- Elevation I Depth of Bottom of Screen~ 

\.\')..\ I \, 
16a....6 I a..t;" 

~-\0 I. \~' 

~<ll.o/ \\' 



( j L)Tetra Tilch NUS, Inc. BORING LOG Page_\_of-2_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: \)~\O'C}.. 
PROJECT NUMBER: ..,...N,,,_9_06 __ 0_C.,....T"'"""'0,__0_2_7_9 _______ DATE: --::~~_a---"'-~ ...... .,"""3-· -----"--
DRILLING COMPANY: -=s-=o"'"'w"""s""'E""'R,....,M,.....O=R=N'""E=R=--------GEOLOGIST: BOB BAU<OVEC 
DRILLING RIG: ~ )QNX. DRILLER: DAVES. 

Depth _, Sample Uthalogy 
(A.) &"or Recowry/ Change 
or ROD Sample (Depth/Ft.) 

Run (%) Length or 
No. Screened 

Interval 

• When rock coring, enter rock brokeness. 
•• Include monitor reading in 6 foot inleMlls @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
~~~~~~~~~~~~~~~~~~~~~~~~-

Remarks 

DriUing Area 
Background (ppm):l....-o .-s)-. 

Converted to Well: Yes >s. No . Well l.D. #: \') 'y'r-w\,)'l, ----



( I t)T etra Tech NUS, Inc. BORING LOG Page ')_ of)_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: \")"N.y '-'>?-
PROJECT NUMBER: ..,,..N.,..,.9...,..060.,....,......C=T=o~o-2=7=9-------DATE: ---~=--(-'~~......_~__.._----"""'--

DRILLING COMPANY: BOWSER MOANER GEOLOGIST: BOB SALKOVEC 
DRILLING RIG: '!.tnq~ DRILLER: DAVE S. 

Depth Blows/ Sample UChologY 
No. (Ft.) &"or Recowry/ Change - or RQD Sample (Deplh /Ft.) 

ype Run (%) Length or 
RQD No. Sc.-.ed 

Interval 

• When rock coring, enter rock llrokeness. 

•• Include monitor reading in 6 toot inteivals @ borehole. Increase reading fmquency if elevated reponse read. 

Remarks: -------------------------

Remarks 

Drilling Area 
Background (ppm): 1 .... o-.-i>--. 

Converted to Well: Yes No Well l.D. #: _~\'l,>,...u..;~..=x· i\_;...;;;o_..~~. -----



( It) Tetra Tern NUS, Inc. 

PROJECT: NSWCCRANE 

PROJECT No.: 9060 CTO 0279 

SITE: SWMU 13 

GEOLOGIST: 8. BALKOVEC 

BEDROCK 

MONITORING WELL SHEET 

DRILLING Co.: BOWSER MOANER 

DRILLER: Q/Wt: ':>, 
DRILLING METHOD: ROTOSONIC 

DEV. METHOD: ~A+u-,.-Q. S }<:>~ 

WELL No.: 

-_PERMIT No: 

BORING No.: \)~} 

DATE COMPLETED: ') f>A?£1 
NORTHING: \~\D,,O, ~-

EASTING: ~').\.\'"\'t~. \'q 

_,,...... _ _,+----+-Elevation of Top of Casing: 

Stick Up of Casing Above Ground Surface: 
___ _,..__Elevation of Top of Riser: 

. \.'r <:..,.... ... ,.;:-: .-----+-1.D. of Surface Casing: "" J\X."""\~ 

Type of Surface Casing: *• ~ 
~~14-::::1-- Type of Surface Seal: \( > < xicir \>AQ 
~111-----f-- l.D. of Pennanent Casing: ruA 

Type of Riser: 

,.___.._ Borehole Diameter: 

2· 

PVC 

S/' Q'-ct') 
Co''" (o _, .. ) 

Elevation I Depth Top of Seal: 
Elevation I Depth Top of Bedrock: 

Type of Seal: 

Elevation I Depth of Top of Filter Pack: 
Elevation I Depth of Top of Screen: 

Type of Screen: 

Slot Size x Length: • d-0 )< \.n" 
1.0. of Screen: 2· 

Type of Filter Pack: No. 2040 SAND 

+------1- Diameter of Hole in 13edrock: -/ . / 
Ream: ~ -----

b\'·\ I \}' 
bq,5. \ I -,.o' 

b,,_, I \S' 
YS·' I \"\' 

:,111-----1-- Elevation I Depth of Bottom of Screen: b'~-\ 111'' 

(;15.\ /}1"' 



( I L}etra Tech NUS, Inc. BORING LOG Page_\_ of l_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: \~'i"'\A,,{'t"u?, 
PROJECT NUMBER: -=-N=906~0=-c=T=o,,,,-,,0"""27=9::----------DATE: \l"'o to"!> 
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: ...,B""""O""""B__,B,_A"""L_,.K~O""'"V'"""'E~C-----

DRILLING RIG: ROTOSONIC DRILLER: °Oftvt C,. 

Depth Blows/ Sample Uttlology 
No. (Ft.) 8" or Recovery/ Change - or AQO Sample (Depth/FL) 

Typeo Run (%) Length or 
RQD No. Scteei.ed 

h1tenral 

• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

u 
s 
c 
s 

-------------------------~ 

Remarks 

Drilling Area 
Background (ppm): I.-----. 

Converted to Well: Yes No ---- Well 1.0. #: __ '\ ..... ~.:..'r':\\;~,....l\.U-=-°'\------



( I L)Tetra Tedi NUS, Inc. 

PROJECT: NSWCCRANE 

PROJECT No.: 9060 CTO 0279 

SITE: SWMU 13 

GEOLOGIST: B. BALKOVEC 

BEDROCK 

MONITORING WEU SHEET 

DRILLING Co.: BOWSER MOANER 

DRILLER: Q f\\lt.. ') • 

DRILLING METHOD: ROTOSONIC 

DEV. METHOD: W\\M.& \)v.ttf 

WELL No.: 

· PERMITNo: 

BORIN(i No.: \~'<!y,>"'to 1 
DATE COMPLETED: WfU.D1 
NORTHING: \J>\OA-l\04 lt~b 
EASTING: ~V'(\!.\1'\\. Co§;,\ 

-..-----.-----1--Efevation of Top of Ca~ng: "'\,}"· '°o 

Grourid Elevation= 1 \~ .) ~ 
DatumMSL: 

T.O.R. 

~_-a,. / 
Stick Up of Casing Above Ground Surface: • 'O 

+1-----1-- Elevation of Top ofRiser: · .., ';}..\ ,\Q 

---+-1.0. of Surface Casing: · '-(r ~ 

Type of Surface Casing: ~ \... 

1---- Type of Surface Seal: ...,_,...., ~, x b'' \>Ao 
'7/ill---+-1.D. of Pennanent Casing: \\) f\ 

2· 

Type of Riser: PVC 

---Borehole Diameter: 

Elevation I Depth of Top of Filter Pack: 
Elevation I Depth of Top of Screen: 

Type of Screen: ··Qvv 
Slot Size x length: 

/ 
\O )( ~)o 

l.D. of Screen: 2· 

Type of Filter Pack: No. 20-40 SAND 

Diam~~ole in Bedr~: _ ~ 

Core~ --~----

:*-----+-- Elevation I Depth of Bottom of Screen: 

, ~ .'\\t I \'" 
~-\"\I to"' 

, 
Id!. :~'\ I \'5 

~.~I \'S"' 



( I L}etra Tech NUS, Inc. BORING LOG Page _j_ of _L 

PROJECT NAME: NSWC CRANE BORING NUMBER: \ 1O\.u)\04 
PROJECT NUMBER: -=-N=9.,,..060.,.....,....,C=T=o=-o-=-2=7=9-------DATE: :t'-'J()) 
DR.ttUNG COMPANY: -8 ...... 0_W_S_E_R-M_O_R_N~E-R _______ GEOLOGIST: -=s=o=s"""'s.,,:;.A""'O'"=-K=-:!O~v=E=-=c=-------

DRILLING RIG: ROTOSONIC DRILLER: ---.\).,._A-v-~""""s ...... -------

Depth Blows/ Sample lithology 
No. (Ft.) 6" or Recowryl Change 
and or RQD Sample {Depth/Ft.) 
ype Run (%) Length or 
ROD No. Screened ..._ 

• When rock coring. enter rock brokeness. 

u 
s 
c 
s 
• 

Remarks 

o.o 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area 
Background (ppm):,....I 0---0--.I Remarks: t/r >v S~ {' S' -\S' 

Converted to Well: x: Well l.D. #: \l>pv,.n.u\.i 
. ' No ----Yes 



( 1 i:]Telra Tech NUS, Inc. 

PROJECT: NSWCCRANE 

PROJECT No.: 9060 CTO 0279 

SITE: SWMU 13 

GEOLOGIST: B. BALKOVEC 

BEDROCK 

MONITORING WELL SHEET 

WELL No.: 

· PERMITNo: 

DRIUING Co.: BOWSER MOANER BORING No.: \)~\..\ 

DRILLER: _.\)=A ..... ""' .... --~..___ DATE COMPLETED: ~O'efO) 
DRIUING METHOD: ROTOSONIC NORTHING: ,~o~~n .'\«<o 
DEV. METHOD: WW\µ;~ . EASTING: 

-.--.---. ---t---Elevation of Top of Casing: 

Ground Bevation = 1~ '\ ~., 
DatumMSL: 

/ T.0.R. 

Stick Up of Casing /!IDove Ground Surface: 
•----+--sevation of Top of Riser: 

, 
-----1.D. of surface Casing: ·\..\ ,..S~ 

Type of Surface Casing: ~\-

.d. .'-\, 
, 

. 'I../'~\.(' ... ~hAn.. 
~-1-- Type of Surface Seal: ""\. !::. ' ,_.Q ff'lV 

'A/;illl---+-1.D. of Pennanent Casing: (\) f\ 

2· 

Type of Riser: PVC 

+---+-Borehole Diameter: S'' 

Elevation I Depth of Top of Filter Pack: 
Elevation I Depth of Top of Screen: 

Type of Screen: 

Slot Size x Length: 

l.D. of Screen: 2· 

Type of Filter Pack: No. 20-40 SAND 

----+--- Diameter of Hole in Bedr<?Ck: /, 
Core/~ __ 5 ___ _ 

,«> .'~1 I )-..,... 
(o<\to:n I ~"" 

,ao -'\1 I t\,. 
b<fl .11 Ii' 

----+- Elevation I Depth of Bottom of Screen: b'i4. :n /. \(~' 
~.'\""I I \~' 



l • Lf etra Tech NUS, Inc. BORING LOG Page _l of+ 
PROJECT NAME: NSWC CRANE BORING NUMBER: \~t-w.i't·oS" 
PROJECT NUMBER: ~N=906..,._,...,0,....C=T=o~o2=7=9,..---------DATE: --'-~-.rn=--JlJ'j----------

DRILLING COMPANY: BOWSER MOANER GEOLOGIST: BOBBAlKOVEC 
DRILLING RIG: ROTOSONIC DRILLER: 

Depth Blows/ Sample lhhology 
No. (Ft.) 6" Of Recovery/ Change 
and or ROD Sample (Depth /Ft.) 
ype Run (%) length Of 

RQO No. Screened 
Interval 

• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intenrals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

u 
s 
c 
s 

~-----------------------~ 

Remarks 

Drilling Area 
Background (ppm):!.----. 

Converted to Well: Yes No Well 1.0. #: \')T""VJ'"\<h 



( I L)TeUa T~ NUS, Inc. 

PROJECT: NSWCCRANE 

PROJECT No.: 9060 CTO 0279 

SITE: SWMU 13 

GEOLOGIST: B. BALKOVEC 

BEDROCK 

MONITORING WELL SHEET 

DRILLING Co.: BOWSER MOANER 

DRILLER: S>~S 

DRILLING METHOD: ROTOSONIC 

DEV.METI-IOD: WWt\..e, ~ 

WELL No.: 

- PERMITNo: 

BORING No.: \'\ n.unos 

DATE COMPLETED: ~~ 
NORTHING: n \()\~~ ~ 
EASTING: '-10')..'\~CJQ .o'l._'\; 

-,.-----. +----+-Elevation of Top of Casing: ~,.\J., 

Ground ElevattOn = bfO ~b\ 
DalumMSL: 

Stick Up of Casing Above Ground Surface: 
.-----1-- Elevation of Top of Riser: 

. -\.{r 
+----+-1.D. of Surface Casing: ~ 

Type of Surface Casing: ~\,,'--
,, F ,,,,."' "'-Ii'~ .... 

Type of Surface Seal: ""' ,..~ r-'Q ~ 

~~--+-1.D. of Permanent Casing: M 

Type of Riser: PVC 

..__._Borehole Diameter: 

Type of Backfill: (...n..tlU-"\ 

Elevation I Depth Top of Seal: 
Elevation I Depth Top of Bedrock: 

Type of Seal: ~ L\-\.~ 

Elevation I Depth of Top of Filter Pack: 
Elevation I Depth of Top of Screen: 

Type of Screen: \>Vt.,. 
,d-d t' 

Slot Size x length: it \O 

l.D. of Screen: 2· 

Type of Filter Pack: No. 20-40 SAND 

Diameter of Hole in Bedrock: 
Core/6 - ';' 

b<tt.bl I 

'°'"'·t!l' 

~-b' I <a,,-b, I 

Elevation I f?epth of Bottom of ~reen: b''"fl-b\ I. 

.)..' 
C\' 

"' ., 

\(," 

Elevation I Total Depth of Borehole:_ \,"Tl.fl)\ I \b' 



( I Ltelra Tech NUS, Inc. BORING LOG Page _\_of _I_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: l) """V LOb 
PROJECTNUMBER: ~N=906.,,...,,.....,o~c=T~O~o~2=79~--~~-~0ATE: ---.-~~/1-~~0~1~-~-~~-

DRILLING COMPANY: BOWSER MOANER GEOLOGIST: BOBBALKOVEC 
DRILLING RIG: ROTOSONIC DRILLER: OA\£ ~ 

Oeplh Blows/ 5ample t.ithology 
No. (Ft.) &•or Reco;,.,,y/ Change - or RQO Sample (Depth !Ft.I - Rwl {%) Length or 

RQO No. Screened 
lnte<val 

• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot inteivals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ~..,. o-\~( 

Converted to Well: No ----Yes .Jc . 

u 
s 
c 
s Remarks 

DriUing Area 
Background (ppm): 1.-1)-ro--O---. 



f I t:]Tdra Tech NUS, loc 

PROJECT: NSWCCRANE 

BEDROCK 

MONITORING WELL SHEET 

DRIWNG Co.: BOWSER MOANER 

WELL No.: 

- PERMITNo: 

BORING No.: \'b ~\.\)9 
PROJECT No.: 9060 CTO 0279 DRILLER: {)A-\)E. S. DATE COMPLETED: V1fl1' 
SITE: SWMU 13 DAIWNG METHOD: ROTOSONIC NORTHING: \1P~\b. \"\, 
GEOLOGIST: B. BALKOVEC DEV. METHOD: \>.)~ \)\A,ft\2 EASTING: )d}\.\\.\tt)'.}Jn 

-------.-----Elevation of Top of Casing: 

Ground Elevation= n \ ~ :~ 
DatumMSL: 

Stick Up of Casing Above Ground Surface: 
,._. ____ Elevation of Top of Riser: - ,n . "l'S 

, 
----+-1.D. of Surface Casing: · '-\,. ~(iu..N\£, 

Type of Surface Casing: ~3£.£..'-

•·"'>• ·" "'' .,,, o.._o_ Type of Surface Seal: - "" , "'> r" 
1,~1---1---1.D. of Permanent Casing: Nf\ -

2· 

Type of Riser: PVC 

----Borehole Diameter: 

Elevation I Depth of Top of Filter Pack: 
::t--H~---t-- Elevation I Depth of T~ of Screen: 

'"l\~.'?> I \"" 
1oa.}/ •-o 

""h').:~ I ~' 
l\0-'!. I S" 

Type of Screen: _ - -~._-_Y>-___....._ _ __... __ 
; 

Slot Size x Length: -~ ,>..LO 

l.D. of Screen: 2" --------
Type of Fiiter Pack: No. 20-40 SAND 

Diameter of Hole ~n Bedrock:< ,,. 

~Ream: __ \:>____ _ ,. ,.. 

----+-- Elevation I Oepth·of Bottom of Screen: '1<X> -~ • / _ ·\."\::) 

\d).1 I \S"' 

Notto Scale 



t I Lf etra Tech NUS, Inc. BORING LOG Page_\_ of _L 

PROJECT NAME: NSWC CRANE BORING NUMBER: \~""-"\ OI 
PROJECT NUMBER: ..,.N.,.,.906..,....._0-c=T=o,,_o..,....2=7=9-..... -------DATE: -),.-.,/-~-/(J.....,~..--------

DRILLING COMPANY: -=B=o=w=s=E=R'""'M'""'o=R=N:-::Ei::-:R=-------GEOLOGIST: BOB BKLJ<OVEC 
DRILLING RIG: ROTOSONIC DRILLER: {)l\VE. '). 

MATERIAL DESCRIPTION 
Depth Blows/ Sample Lithology 

Ho. (Ft.I 6' or Recovery/ Change 
and or RQO Sample (Oep1h /Ft.) 
ype Run (%) Length or 
ROD No. Scnoened 

Interval 

• When rock coring, enter rock brokeness. 

•• Include inonitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated. reponse read. 

Remarks: -.,.-------------------------

Remarks 

Drilling Area __ ~ 
Background (ppm):! o,J 

Converted to Well: No ---- Well 1.0. #: \\f!.MP'-lQ Yes 



( I t)Tetra Tedl NUS, Inc. 

PROJECT: NSWCCRANE 

BEDROCK 

MONITORING WELL SHEET 

WELL No.: 

· PERMITNo: 

DRILLING Co.: BOWSER MOANER BORING No.: \\'mw"3q 1 

PROJECT No.: 9060 CTO 0279 DRILLER: _\?twt .......... -~S...._. __ DATE COMPLETED: ~ 
SITE: .SWMU 13 DRILLING METHOD: ROTOSONIC NORTHING: \'\\0'5~ .'\~';). 
GEOLOGIST: 8. BALKOVEC DEV. METHOD: . \.AVn.e \)u,mp EASTING: '\\>°).'tu'\'\\.\')~ 

-r----, +---+--Elevation of Top of Casing: b"ll ~l.U 

. 
Gioood Bevation= b\\\.\ -~~ 
DatumMSL: 

T.O.R. 

Stick Up of Casing Above Ground Surface: d. .ta '-\ 
•-----Elevationof Top of Riser: f..C\, .').') 

r 
----1--1.D. of Surface Casing: . ~,. $~ 

Type of Surface Casing: s'°tt,~\-

17J'.7)1"'/.;:::1~ Type of Surface Seal: \.\.'")I...~ )t.(/p\O 
~111---t--l.D. of Pennanent Casing: __ • _N......,.f. __ _ 

2· 

Type of Riser: PVC 

---Borehole Diameter: 

:~---..- Elevation I Depth of Top of Filter Pack: 
::1--M0;1----1-- Elevation I Depth of Top of Screen: 

Slot Size.x Length: 

l.D. of Screen: 2· 

Type of Fdter Pack: No. 20-40 SAND 

----t'-- Diameter of Hole in Bedrock: /, 8 Ream: _.....,$...._ __ _ 

Cdaa.-11 I ).:" 
~1b. fft I g ..S"" 

___ _,___Elevation/ Depth of Bottom of Screen: {jp~ I \~' 

~~'I \£' 



. f I L}etra Tech ~us, loc ... · .. 

PROJECT NAME: . . ..,...N,,,_s_w_c_c,,...,,RA_N_E-..;_· ______ ___.BORING NUMBER: . \\~""\O~z~~ 
BORING.·LOG · Page _\_of L 

PROJECTNUMBER: N9060CT00279· DATE· · 1AW>1 ·-
. ORILLINGGOMPANY:. """B""'d""w"'"'s"""E=R,...,MO,..,,.,,,..R=N=E=R=-. --------GEOLOGIST: Botfu~LKOV~C ; · .. 

.· .. 

DRILLING RIG:. RoTOSONIC DRILLER: '{)4\.v€· C, • 

. 
f)epth Blows/ Sample 

"No-" (Ft.) e•or Recovery/ - .... ilao Sample 

~woe Ruii <%1 Length 
RQD &, 

r-'-
~~...--....--c _l · 

. . 

... : 

r\().Y):.. •, 
.. ··· .. 

'.·.s,~ 

I 

... -

.. · .. 

· • When rock cori1l9, eiiter rock brok~ess, . . . . 
•• lnClude ~Or reading in 6 foot intervals @ bOrehole. klcrease reading frequency if elevated ~se .:eaci. 
. Remarks: · " . . · · · 

Coiwertedto Well: Yes No . 

.u 
s 
c. 
s 

.. 

.·Remarl(s 

. ~~·tao·· 

-~.· 

: .... 

Drilling Area 
Background. (ppm): .-1 o-·...,...0---. 



( I L)T- TC<b NUS, Inc 

PROJECT: NSWCCRANE 

PROJECT No.: 9060 CTO 0279 

SITE: SWMU 13 

GEOLOGIST: 8. BALKOVEC 

BEDROCK 

MONITORING WELL SHEET 

DRILLING Co.: BOWSER MOANER 

DRILLER: D~uf.~ 
DRILLING METHOD: ROTOSONIC 

DEV. METHOD: ~ £ \)ur<!\f 

WELL No.: 

· PERMITNo: 

BORING No.: n~b~ 
I 

DATE COMPLETED: ~{)"\ 

NORTHING: \~\0'). ,\ .~bO 

EASTING: 1o~'\'\),. '5GJ 

-r----, +-----+-Elevation of Top of Casing: lo\.\\ 

Ground Elevation = ~~ ·'-'I}..· 
Datl.m MSL: 

T.0.R. 

Stick Up of Casing Above Ground Surface: 
.,._ __ _..,. ___ Elevation of Top of Riser: 

, 
+-----+- 1.0. of Surface Casing: ·'-\,. 5~~ 

Type of Surface Casing: ~\£t\.. 

fn7X/.;:::::1l- TypeofSurtaceSeal: '"'-'6~rxrc:rt?/\O 
~illl---+-1.0. of Permanent Casing: ~ 

Tyj>e of Riser: PVC 

+----+-Borehole Diameter: . t:' Co-'J"\ 
S rr ( '5 I''"\~') 

~u~ 

Elevation I Depth of Top of Filter Pack: 
,;i.--M,;i.----+-- Elevation I Depth of Top of Screen: 

Type of Screen: 

Slot Size x Length: 

l.D. of Screen: 

Type of Fiiter Pack: No. 20-40 SAND 

~ter of Hole in Bedrock: ,.. /I" CJ Ream: __ !-, __ _ 

-----t-- Elevation I Depth of Bottom of Screen: 

~.\.\ .. , }." 
boO·'a. I i{' 

bf\" ·"Jl. I '-'., 
~'~-"') I £., 

~' .\\'). I. \ ';) ,. 

bq..,~l I \~ / 



[ I l}etra Tech NUS, Inc. BORING LOG Page_\_ of l_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: \~~1\o't 
PROJECT NUMBER: -N-906_0_C_T~0-0-27_9 _______ DATE: ---,'4:'-'-'.ill::.......;O_}....:......-----
ORILUNG COMPANY: ""'s=o=w,..,..,s=E=R=""'M""""o=R..-:N=ER=-------GEOLOGIST: BOB'BALKOVEC 

DRILLING RIG: ROTOSONIC DRILLER: ~E;S . 
MATERIAL DESCRIPTION 

Depth Blows/ Sample Lithology 
No. (Ft.) &"or Recovery/ Change 
and or RQO Sample (Depth /Ft,) 
ype Run (%) Length or 
RQD No. Screened 

Interval 

• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

u 
s 
c 
s 

--------------------------

Remarks 

\. i-

t. .. ,, 

Drilling Area · 
Background (ppm):l,....,a----. 

. No ---- Well 1.D. #: \'\~""<O'\ Converted to Well: Yes 



( 1 l)Tetra Te<h NUS, Inc. 

PROJECT: NSWCCRANE 

PROJECT No.: 9060 CTO 0279 

SITE: SWMU 13 

GEOLOGIST: B. BALKOVEC 

BEDROCK 

MONITORING WELL SHEET 

DRILLING Co.: BOWSER MORNER 

DRILLER: 01\vt.S. 
DRILLING METHOD: ROTOSONIC 

DEV. METHOD: \,Jp..~ 

WELL No.: 

· PERMITNo: 

BORING No.: \'\'f!W\09 
DATE COMPLETED: '-\ (\ /o'J 

I I 
NORTHING: \~~ .O"*a 

EASTING: ~~"'-'>~. O"\O 

-.-----.----Elevation of Top of Casing: 10:>. ~1 

Groood Elevation .; -:\ 0~ · ';}. q 
DatumMSL:. 

<"\ •I \' Stick Up of Casing Above Ground Surface: ""' ~ 
•+1-----1-- Elevation of Top of Riser: io; Ai> 

r. 
----1.D. of Surface Casing: ·\(,.. ~~ 

Type of Surface Casing: ~f-\-
, ,. .,. n 

Type of Surface Seal: " ,. "' )t b,... rflO 
'Afjilt---..+--1.D. of Pennanent Casing: N.f\ 

2· 

Type of Riser: PVC 

---Borehole Diameter: 

Elevation I Depth of Top of Filter Pack: 
Elevation I Depth of Top of Screen: 

Slot Size x Length: 

l.D. of Screen: 2· 

Type of Filter Pack: No. 2040 SAND 

"'\o.. ').ct I J. / 
b<\"l.}\ I~ b" 

t.41\.)\/ '&' 
l.IU ·}" I \o , 

'41 ;~q I. egg 
,.. 

(,~ .}q I Ao/ 



r I tt etra Tech NUS, Inc BORING LOG· Page_Lof_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: \\"'v.Jj \0 
PROJECT NUMBER: """N_9_06_0_C,_,,T,,...,o-o--2-79 _______ DATE: YJ.: '//J"'\ 
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: so8BAEkovEC 
DRILLING RIG: ROTOSONIC DRILLER: . \>Avt: C,. 

Depth Blows/ "1>5amp1e 
No. (Ft.} &"or Rec<Mry/ 
and or RQO Sample 
ype Run (%) Length Remarks 
RQD No. 

\~\t:Z,\\~ \ 

1 

~ 

Cf 

·~ 
~,1. 

" 
\. 

~"'\~~ 

(M\"\~S CtuM.. ......... ----1__._-+---,i---~---t-----+--+-~-----....;....;;.:;;_;;__._ __ +1--+-------l-'-+-1--+--+--I 

<p ~ Th/li'\~Q.'l.M. 

• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area 
Background (ppm):J""" ~-.µ---. . r (. Q ' , 

Remarks: (.) U\f?E.:c . 2£.\. Wat_,~ ).If> \o SM>tl>!l 
"'>&H..!O "\4 \'\' 

Converted to Well: Well l.D. #: \'b'fl'W"\AO 



( I L)Telra Tedi NUS, Inc. 

PROJECT: NSWCCRANE 

PROJECT No.: 9060 CTO 0279 

SITE: SWMU 13 

GEOLOGIST: B. BALKOVEC 

BEDROCK 
MONITORING WELL SHEET 

DRILLING Co.: 

DRILLER: 

BOWSER MOANER 

Oe.vt.. S. 
DRILLING METHOD: ROTOSONIC 

DEV. METHOD: \.Nwn..;, ~ 

WELL No.: 

· PERMITNo: 

BORING No.: \)~ 

DATE COMPLETED: 7lr.ffl3 
. NORTHING: \ "\Oq,t.({; (;t\3 

EASTING: ~V} "'a)\ • ').b'l, 

------. +----1-- Elevation of Top of Casing: '"""\.00 .fo\.\ 

Ground Elevation = ~"'\ :11 
OatumMSL: 

Stick Up of Casing Above Ground Surface: · 1. ~ 4l 
-----Elevation of Top of Riser: :JoS> . \':) 

, 
. ~,. ~.'\.. ~.------1.D. of Surface Casing: ~\:al"""~ 

Type of Surface Casing: S\bt'-

1+-+-- . Type of Surface Seal: ~I' t , .... ,k ~ {> flO 
'A/:-111----+--- l.D. of Pennanent Casing: N.,/l\ 

2· 

Type of .Riser: 

---1-- Borehole Diameter: 

~---'~ Elevation I Depth Top of Seal: 
Elevation I Depth Top of Bedrock: 

TyPe of Seal: 

Elevation I Depth of Top of Filter Pack: 
Elevation I Depth of Top of Screen: 

Type of Screen: \?vY 
Slot Size x length: 

l.D. of Screen: 

Type of Filter Pack: No. 20-40 SAND 

ta~:n I \')' 
lcR~:-n I \5' 

+----t- Diameter of Hole in Bedroc~: /, 

~~~l~~~jjjjj~jjjj.~~jjj~j;~ ... i-:;;;:=~====~:~:-= 
Notto Scale 



( I L}elra Tech NUS, Inc. BORING LOG Page_\_of J_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: \":> ~~\\ 
PROJECT NUMBER: -=-N=90..,...,60,....,,......,C=T=o,_o,.....,,2=79.,..._ ______ DATE: ___..,~=--~-~ ......... ,0--~ ........... ------

DRILLING COMPANY: -=B~o=w,.,..,s=E=R,.....,M:-:o=R"""'N=ER=--------GEOLOGIST: BOB BALKOVEC 

DRILLING RIG: ROTOSONIC 

Depth Blows/ Sample Uthology 
No. (R.) 6" or Recovery/ Change 
and or RQO Sample (Depth /Ft.) 

fyPeO Run (%1 Length or 
ROD No. Screened 

Interval 

~o. 
----+--__,...---t ,c;' 

• When rock coring, enter rock brokeness. 

DRILLER: 

MATERIAL DESCRIPTION 

, 

•• Include monitor reading in 6 foot intenrals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

u 
s 
c 
s 

Qc.vt:S· 

Remarks 

"' I. 

Drilling Area 
Background (ppm): .... ! _----. 

Converted to Well: Yes No Well l.D. #: Y1 ~'"'- t\ 



( I t)re1ra rem NUS,~ 
PROJECT: NSWCCRANE 

PROJECT No.: 9060 CTO 0279 

SITE: SWMU 13 

GEOLOGIST: B. BALKOVEC 

BEDROCK 

MONITORING WELL SHEET 

DRILLING Co.: BOWSER MOANER 

DRILLER: Q (\vi: <) • 

DRILLING METHOD: ROTOSONIC 

DEV. METHOD: UJWttµ ~ 

WELL No.: 

· PERMITNo: 

BORING No.: \"\ mtJ"'t\\ 

DATE COMPLETED: "') /'}-\/IJ1 
r 1 

\'\ \U~)'\ ~-q,, NORTiilNG: 

EASTING: '\o'). '\':'lo ~on 

-.r----. ----Elevation of Top of Casing: 

Gromd Elevation = ~ \l\ . \(o 
Datum.MSL: 

Stick Up of casing Above Ground Surface: 
-----Elevation of Top of Riser: 

~ 

+----1:-1.D. of Surface casing: . \.\r ~Gu.Ani. 

Type of Surface Casing: ~~L 

1
---- Type of Surface Seal: U: ><""-' Jdo'' ~f\O 

~~---+-1.D. of Permanent casing: (\)A 

l.O. of Riser: 

Type of Riser: 

.__._ Borehole Diameter: 

2· 

PVC 

Co'' (0-s ') 
r;",. (~/-\r:,) 

Elevation I Depth Top of Seal: 
Elevation I Depth Top of Bedrock: 

Type of Seal: 

Bevation I Depth of Top of Filter Pack: 
Elevation I Depth of Top of Screen: 

Type of Screen: 

Slot Size x Length: 

l.D. of Screen: 2· 

Type of Filter Pack: No. 20-40 SAND 

+----1- Diameter of Hole in Bedrock:_ // 

~'"';\fa I '}-' 
(:o"l~."lbh,_, 

c..' 1i :it> I "l., 
(o'"\":u. I s .. 

Core~ _ _,~...._ __ _ 

:-----+- Elevation I Depth of Bottom of Screen: ~\\~ I. \5 ~ 

~.'lb/ \5' 



( j L]TetraTech NUS, Inc. BORING LOG Page_Lotl_ 

PROJECT NAME: NSWC CRANE BORING NUMBER_: -:\~:1>"-''!l\=w""::1:"'-'-'\ /)......__ ___ ....__ 
PROJECT NUMBER: -:-N=9060.,....,,...,,,...,c=T=o,.....,0=2=79=---------DATE: 2 o.-ir.~:l::! . 
ORIWNG COMPANY: BOWSER MOANER GEOLOGIST:· "BO~B~B~~l"i'#O~V;;:::EC~----
DRILLING RIG: DRILLER:· DAVES. 

MATERIAL DESCRIPTION 
Depth Blows/ Sample u 

No. (Ft.) s•or Recowry/ s _, or RQO Sample c 
""' R.., (%) Length 
RQO No. s 

• 

l-\ 

• When rock coring. enter rock brokeness. 
.. Include monitor readng in 6 foot intervals 0 bol8hole. lncnlase mading fiequency if elevated reponse iead. 

Remarks: 
~----------------------~ 

Remarks 

OriUing Area 
Background (ppm):l--o-,J-....... 

Converted to Well: Yes No ---- Well 1.0. #: \~T\\W\.\"l' 



( I t;)Tetra Ted> NUS, Inc. 

PROJECT: NSWCCRANE 

PROJECT No.: 9060 CTO 0279 

SITE: SWMU 13 

GEOLOGIST: B. BALKOVEC 

BEDROCK 

MONITORING WELL SHEET 

DRILLING Co.: BOWSER MOANER 

DRILLER: p '1ffi S 
DRIWNG METHOD: ROTOSONIC 

DEV. METHOD: \).)~ \\~.....p . 

WELL No.: 

· PERMITNo: 

BORING No.: \)11'"'1 .. t\'4 

DATE COMPLETED: ) (?-1.6)3 
I I 

NORTHING: \~\OO'RO. ~, 

EASTING: 

-,...--...,,+---+---Elevation of Top of Casing: lC§j)- • ~fo 

Ground Elevation'= (o""\C\ ,«\\,. 

DatumMSL: 

T.0.R. 

Stick Up of Casing Above Ground SUrface: - l · .-\ b 
..._ _____ Elevation of Top of Riser: b$'a .\P., 

, , 
----w. of surface Casing: ·'-\.'"'~a~ 

Type of Surface Casing: ~ 

\•r ......... r "''-""oLI"\ 1+---- Type of Surface Seal: '"" ,., "" f\.Q f ""' 

~a----+--1.D. of Pennanent Casing: Nf\. 

2· 

Type of Riser: PVC 

---Borehole Diameter: (;(/ ~=\U .. ) 

r; ,, ~o' -~> 

Cnw\,\;-i / 4.~ 
I 

Elevation I Depth Top of Seal: 
Elevation I Depth Top of Bedrock: 

Type of Seal: 

Elevation I Depth of Top of Filter Pack: 
Elevation I Depth of Top of Screen: 

Type of Screen: ~\IC..... 

Slot Size x Length: 
. , 

1d.O ~ \.0 

l.D. of Screen: 2· 

Type of Filter Pack: No. 20-40 SANO 

Diameter of Hole in Bedrock: 
SN eReam: 

Elevation I Depth of Bottom of Screen: 

Elevation I Total Depth of Borehole:. 

~"\'l ,qco I '-\ ~ 
,~., ').' 

~,L-a.(o7 SI, 
fJJ\!1/; I to' 

U)o..<uo /. '}.o ... 

6~C\_c\b I :bl' 



[ I Ljretra Tech NUS, Inc. . BORING LOG Page _L of ..L 
PROJECT NAME: NSWC CRANE BORING NUMBER: \'"? !'!\W\ \:, 
PROJECT NUMBER: N9060 CTO 0279 DATE: ~)Lo) 
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: -=oo=B-il:BAt:~A":-'LKC~O::::-:V""'E=c=------
DRiLUNG RIG: \\S~ Q.,+.fx DRILLER: Q,;,N!\)"l-!:> S;k.>\.( 

MATERIAL DESCRIPTION 
Oeplh Blows I Sample Llthology 
(R.) r or Recowty I Change 
or RQO Sample (Oeplh JR.) 

Run (%) l.englh . 
RQO No. 

~ 
~ 

~ 
~ .... 

'(~ b.:--i" 

\/.()£111 ~ - .:: ~ - . 

""'t\. ~ 

,.f). \« 

• When rock coring, enter rock brokeness. 
•• Include monitor reacing In 6 loot inteMlls • borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

Converted to Well: Yes No ----

u 
s 
c 
s 
• 

l.\.. 

l 
"l. 

~ 

~ 

Remarks 

, 
o.o ""' ~ 

\) 

0.0 

Drilling Area 
Background (ppm):l.-o-.J.,..· ..... 



( 1 l]Tetra Tech NUS, Inc. 

PROJECT: NSWCCRANE 

BEDROCK 

MONITORING WELL SHEET 

DRILLING Co.: BOWSER MOANER 

WELL No.: 

· PERMITNo: 

BORING No.: \'\.,~~1 

PROJECT No.: 9060 CTO 0279 DRILLER: t\~ ~'1!.M. DATE COMPLETED: ~f}yo3 

SITE: SWMU 13 

GEOLOGIST: 8. BALKOVEC 

DRILLING METHOD: \\.~ ftOTeSOtllC 

DEV.METHOD: \,.tA..J&;~ 

NORTHING: ~q'°''\\ .).'"\D 

EASTING: 

----+----+--Elevation of Top of Casing: 

Ground Elevation = bC\C\ .').~ 
DatumMSl: 

Stick Up of Casing Above Ground Swface: 
...-----1--Bevation of Top of Riser: 

+----+-- l.D. of Surface Casing: · \.{' 5&.vA\lk 

Type of Sutface Casing: i>££.'-
"· r '-"·"~(.,,.I'\...,..._ Type of Sutface Seal: ""- ,.., /UO '""" 

~lill---+-1.D. of Pennanent Casing: l\)I\ -----
Type of Riser: PVC 

+--+-Borehole Diameter: 

__ _,1-- Bevation I Depth of Top of Fiiter Pack: 

::t--M~---+-- Bevation I Depth of Top of Screen: 

Slot Size x Length: 

l.D. of Screen: 2· 

Type of Filter Pack: No. 20-40 SAND 

Core m 6 
Diamee;ter in ~rock: ,,,,. 

-----=----
----1--- Bevation I Depth of Bottom of Screen: 

~,.')!\I ')!' 
~~.,, I \):s' 

~1-:1 ~ 
\f!\._/ -

b1\-~/. \'&' 

b't' .)% I \C\' 



( I Ltetra Tech NUS, Inc. BORING LOG Page_l_of_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: \'"\f"\W-n1..1 
PROJECT NUMBER: -=-N=906..,,...,,....,,0--:C=T=o:-:o=-=2=79,,,__ ______ DATE: ) -6 \ /tJ1 . 
DRILLING COMPANY: """so,....,.....w~s-E,...,R-M'""O'""R,..,..N ..... E'""'R _______ GEOLOGIST: BOB BALKOVEC 

DRILLING RIG: ROTOSONIC DRILLl;.R: 

Depth Blows/ 5ample Utltology 
No. (l't.) 6" or Recovery/ Change 
end or RQO Sample (Depth /Ft.) 

ype Run {%) Length or 
RQO No. Scnoened 

Interval 

• When rock coring. enter rock brokeness. 

•• Include monitor reading in 6 foot inteivals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: C,/r "'<> '}:\,... ')~ "'1£.u. ~ ").Y )s.gU·lfD \-\-)( 

&:;;;:if 

u 
s 
c 
s Remarks 

Drilling Area 
Background (ppm):-1 u---\>-

Converted to Well: Yes No Well l.D. #: \~C"f\.1,.,ft \" ----



( I t)Telra T«h NUS, "" BEDROCK 

MONITORING WELL SHEET 

WELL No.: 

· PERMITNo: 

PROJECT: NSWC CRANE DRILLING Co.: BOWSER MOANER BORING No.: 

PROJECT No.: 9000 CTO 0279 

SITE: SWMU 13 DRILLING METHOD: ROTOSONIC 

~P ... IW'G.a.-.-.... <;.,,.__ DATE COMPLETED: ~OM\)) 
> I 

NORTHING: \~OC\\\.\'} ').);). 

DRILLER: 

GEOLOGIST: B. BALKOVEC DEV. MElHOD: \JJ!f\.~-AA EASTING: \dl"'-\\0.\b, 

-.,......---..----+-Elevation of Top of Casing: 

Ground Elevation = \4) 'l . \1) 

OatlmMSL: 

Stick Up of Casing Above Ground Surface: 
,.,_ __ --+-Elevation of Top of Riser: 

· u'' < .~ •. &.nr +----+-1.D. of Surface Casing: .,. .;>u.VJ"\'"t;. 

Type of Surface Casing: ~t.\... 

~....-- TypeofSurfaceSeal: \{'..,.~ >4'1 ~Ml 
~~'illl-----t--1.D. of Penn8"90t Casing:._. _(\) ....... f\ ____ _ 

2· 

Type of Riser: PVC 

_ _,.._Borehole Diameter: 

·--~ Elevation I Depth Top of Seal: 
Elevation I Depth Top of Bedrock: 

Type of Seal: 

Elevation I Depth of Top of Riter Pack: 
Bevation I Depth of Top of Screen: 

Slot Size x Length: 

l.D. of Screen: 

Type of Fiiter Pack: No. 2040 SANO 

Diame:!.~ r~ Hole in Bedrock: _ . 

eore'V ._ .... '> .... "-~---
:----+--- Elevation I Depth of Bottom of Screen: 

b«u.\.~ I ~/ 
'>ctl .bi I '·S , 

{:Ila._\, I \\, 
b""' -fi I \'v" 

~-G I . .._, / 

EAn·<'> I ).) / 



t i Ljretra Tech NUS, Inc. BORING LOG Pagej_of_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: \'\mw \ \}, 
PROJECT NUMBER: _N_9_060_C~T-0_0_2_7_9 _______ DATE: ~S /l?) 
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: ""'B=o=Bo-.!:B::-!A...,...LK~' o=v~E~c=------

DRILLING RIG: · ROTOSONIC DRILLER: \) 11vt. $ .. 

Depth Blows I Sample 
No. (Ft.) 6" or Recowry I 
anc1 or ROI> 5amp1e 

Type Run (%) Length 
RQO No. 

• When rock coring. enter roCk brokeness. 

•*Include monitor reading in 6 foot.inteivals @ borehole. Increase reading frequency if elevated reponse read.-· . ..-

R "'' r- /) n "' · r J. emarks: "" "" \:3 Xt1!.le.•:r> H< '2 Wt>,, 1>t"""~ 2r5' · h _, 15 
So.it. \,'l ·. 
1't:iJ i!; tA \an ,<wt "<9 lU" 

Remarks 

Drilling Area 
Background (ppm):l ...... 0--0---. 

Converted to Well: Yes .)( No Well 1.D. #: -----------



( I t:]TeUa T~ NUS, Inc 

PROJECT: NSWCCRANE 

PROJECT No.: 9060 CTO 0279 

SITE: SWMU 13 

GEOLOGIST: B. BALKOVEC 

BEDROCK 

MONITORING WELL SHEET 

DRILLING Co.: BOWSER MOANER 

DRILLER: ~IW\;.S; 

DRILLING METHOD: ROTOSONIC 

DEV.METHOD: ~. ~ 

WELL No.: 

· PERMITNo: 

BORING No.: \1,'"""->:n5 
DATE COMPLETED: ">/'}-5/iJ) 
NORTHING: \'\D~bS .c;$ 
EASTING: ~~,,\\ .<io~ 

-~---, .----+-Elevation of Top of Casing: 

Ground Elevation =El"'-\ ·1-1 . 
OatumMSL: 

Stick Up of Casing Above Ground Surface: 
, .,.. ____ Elevation of Top of Riser: 

·\.).~~ .----+-1.0. of Surface Casing: " ~ 

Type Of Surface Casing: <b\E.£.\.... 

~-t-- Type of Surface Seal: '-\'), '-\,. ~ btr {> M) 

'A,,,---....-1.D. of Pennanent Casing: NI\ -----
2· 

Type of Riser: PVC 

---Borehole Diameter: b/' <0-\'i') 

15 /,. ~~-~ ... ) 

\J 0 \.. ·C..V.X ~ -\\'' ) 
Elevation I Depth Top of Seal: 
Elevation I Depth Top of Bedrock: 

Type of Seal: 

Elevation I Depth of Top of Filter Pack: 
Elevation I Depth of Top of Screen: 

\'v·<..... 

Slot Size x Length: 

1.0. of Screen: 2· 

Type of Filter Pack: No. 20--40 SAND 

Diameter of Hole in Bedrock: (. // eoree _......;;.)....__ __ _ 

<o,~.').1/. \\' 
tR\.•l I \'\"' 

t."t\.~, I \'\, 
te"\ct.').."l I Vii'· 

----t-- Elevation I Depth of Bottom of Screen:. ~ -l-1 /. d-\" 

~~~~~~~:f_Elevation t Total Depth of Borehole:. 
~~,, }S, 

Notto Scale 



( I L}retra Tech NUS, Inc. BORING LOG Page_l_ot _L 

PROJECT NAME: NSWC CRANE BORING NUMBER: \"\(~ • .fl \.6 
PROJECT NUMBER: ...,...N,_906_0.....,C"""T"""0_0_2_79-. ------DATE: -~\[~').:~:"'l .. /~'iJ~1"'-"------
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: ..,,,B""'O,-:IB!'-::B=""A~L""'Ki"""'o~v=Ec.,,,_-----

ORILLING RIG: HOTOSONIC DRILLER: S°hcC, , 
MATERIAL DESCRIPTION 

Oeplh Blows/ Sample . Lithology 
No. (Ft.) 6"or Recovery/ Change - or RQD Sample (Depth /Ft.) 

ype R1m (%) t.eftgth or 
RQD No. Screened -

• When roi:k coring. enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

u 
s 
c 
s 

~---------~--~----------~ 

Remarks 

~lo' 

Drilling Area 
Background (ppm):r-10-()---. 

>< No ---- Well 1.0. #: \Jin~\..\\,, Converted to Well: Yes 



( I t)Tetra Tedi NUS, Inc. 

PROJECT: NSWCCRANE 

PROJECT No.: 9060 CTO 0279 

SITE: SWMU 13 

GEOLOGIST: B. BALKOVEC 

BEDROCK 

MONITORING WELL SHEET 

DRILLING Co.: BOWSER MOANER 

DRILLER: ~~ 

DRILLING METHOD: ROTOSONIC 

WELL No.: 

· PERMITNo: 

BORING No.: \\'J?W ""t\fc> 

DATE COMPLETED: ¥>="1/9) 
NORTHING: \~OCl'\ &;_;u. • )-iS.. 

EASTING: 1.d}. ~"\'-'\ . q,\b 

-...---...--.----Elevation of Top of Casing: 

Ground Elevation =~"flo • '~ 
Datuni MSl: 

Stick Up of Casing Above Ground Surface: 
•~----Elevation of Top of Riser: 

'r c~ -
----1.0. of Surface casing: \..\ ~W\Q.t. 

Type of surface Casing: · <z5\€t\.. 

17.t~-'k.::::l-- '\ .t' (' ·,, f'\ 
Type of Surface Seal: '""- J<-V.. ~ yN:l 

~I.111-..---+-- 1.0. of Pennanent casing:._• _\\..._) f\..__ __ 

2· 

Type of Riser: PVC 

---Borehole Diameter: 

Elevation I Depth Top of Seal: 
Elevation I Depth Top of Bedrock: 

Type of Seal: 

Elevation I Depth of Top of Filter Pack: 
Elevation I Depth of Top of Screen: 

Type of Screen: 

Slot Size x length: 

1.0. of Screen: 2· 

No. 20-40 SANO 

---- Diameter of Hole in Bedrock: 
Core/~ _5.._fr ___ _ 

~"80~"\ I }' 
t.'"l..~\~ I ?...m' 

~'~..\.~I ~, 
\:.""rt -G I 5 ' 

:-----+---Elevation/ Depth of Bottom of Screen: ~,1 .. \~ I. \~' 

(O.') I \\,' 



( I Ltetra Tech NUS, Inc. BORING LOG Page~ of-·-· 

PROJECT NAME: ..,..,N,,,..SW,,..,,...,,.C...,,,C=R=-A..,..NE=-------BORING NUMBER: \'°bl'l\~\-. 
PROJECT NUMBER:. N9060 CTO 0279 DATE: --'-"'::'\:'"":l_....;;~=....;.'-::-)------
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: soEfaALRovEc 
DRILLING RIG: ROTOSONIC DRIUER: l)Cl.-\.1£ S, 

Depth Blows/ Sample Lithology 
(Ft.) , ...... Recowry/ Change 
or RQD Sample (DepthlFL) 

RWI (%) Length or 
No. Screened .._,,,,. 

t 

""-· 

• When rock coring, enter rock brokeness. 
•• Include monitor reading in 6 foot lnteivals O borehole.. Increase reading frequency if elevated reponse read. 

Remarks:~ -----------------------

Remarks 

Drilling Area,___,, 
Background (ppm):I e.J 

Converted to Well: Yes No ---- Well l.D. #: _~\"b.w...;t'IWJ:.;,,.:;:,~"\.l,..;\~:""\=--------



[ I t]Telra Tech NUS, Inc. 

PROJECT: NSWCCRANE 

PROJECT No.: 9060 CTO 0279 

SITE: SWMU 13 

GEOLOGIST: B. BALKOVEC 

BEDROCK 

MONITORING WELL SHEET 

DRILLING Co.: 

DRILLER: 

BOWSER MOANER 

~Mlt~· 
DRILLING METHOD: ROTOSONIC 

DEV. METHOD: 

WELL No.: 

· PERMITNo: 

BORING No.: l\"'\of""(q 

DATE COMPLETED: ~ 

NORTHING: \10\bo'i-:;n'). 
EASTING: "A).)\)..'\ . '\\,<. 

:-..r----. -----Elevation of Top of Casing: 

Stick Up of Casing Above Ground Surface:
+1-----+-- Elevation of Top of Riser. 

, 
'-\.'"~ ----1.D. of Surface Casing: ~ 

Type of Surface Casing: :$.)E£\., 

~'71"/.;::::11- Type of Surface Seal: U: e-\.(;. bt \>Ao 
~1~i11--.,..+-1.D. of Pennanent Casing: · (\){\ 

Type of Riser: 

----Borehole Diameter: 

2· 

PVC 

~ 0-tf 
'i"" ~-:.. \~' 

Elevation I Depth Top of Seal: 
Bevation I Depth Top of Bedrock: 

Type of Seal: 

Elevation I Depth of Top of Fiiter Pack: 
Elevation I Depth of Top of Screen: 

Slot Size x Length: 

l.D. of Screen: 

Type of Filter Pack: No. 2<>-40 SANO 

t.~4'\ I !.' 
f. :q... fli1 I I'(, 

----- Diameter of Hole in ~r~ / , 
Core I Ream: '£ ,. tcJsL€ \o -\ t\ 

S'" ~"' v,,-Yf;;,, 
::ill-----f-- Elevation I Depth of Bottom of Screen: · {,1.')..~ I \~' 



().<:. 

Po 

( 1 l)retra Tech NUS, Inc. BORING LOG Page _l_ of__)_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: ·\~;n \l~ 
PROJECT NUMBER: N9060CT00279 DATE: ~h ;; -)'~'.?» 
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: BOBBLKOVE 
DRILLING RIG: i1.2'"\0 -$oN"l-£-c DRILLER: DAVES. 

Deplh Blows I 
No. (Ft.) &" Of 

and or RQO 

ype - (lQ 
RQD No. 

\ 

"' 

Sample 
Recovery/ 

Sample 
l.englh 

MATERIAL DESCRIPTION 

/ 
/ 
/ 
/' 

b ~~~""\01\)\.. ,- _'."" "' 
~ 

1.:>-~·'i' 

(,.\ .. ~~--)-\ 

* When rock coring, enter rock brokeness. 

- Include monitor reading in 6 foot intervals O borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

,, 

u 
s 
c 
s 

t.\ ... 

~----------------------~ 

Remarks 

('(\).,_, n 

•·O 

1AlUo< ~ 

~ \:'i' 

~~ o-~' 

. - \.J 1r1t.."<t 

Drilling Area 
Background (ppm):-lo-... -sl-

No ---- Well l.D. #: \<'\> ~'"\.\'"\ Converted to Well: Yes 



(I t)TetraTechNUS, Inc.· BORING LOG Page_lotl 

PROJECT NAME: NSWC CRANE BORING NUMBER_: _-,_.~--~---· ~ .... \'§........_ ___ _..__ 
PROJECT NUMBER: ..,..N"'""9060---c=T=o.,,,--o..,..27=9,...----------DATE: ~o"\ 

DRILLING COMPANY: BOWSER MOANER GEOLOGIST: ..,,,B,...,,O~EJrB~AiL:,..;K;,,,,O..,....,V=Ec=-------
DRILLING RIG: DRILLER: DAVE S. 

Depth BkMsf 
No. (R.) 6" Of 

and Of RQD 

ype Run (%) 
RQO No. 

Sample 
Recowryf 

Sample 
Length 

•When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot inteivals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: -------------------------

Remarks 

Drilling Area __ _ 

Background (ppm):I o._J 

Converted to Well: Yes No Well l.D. #: __ r,.!,;L,:~..:.....::;:=:..\.~l'...._-----



(I L)Tro.MNUS,Ioc 
PROJECT: NSWCCRANE 

BEDROCK 

MONITORING WELL SHEET 

DRILLING Co.: BOWSER MOANER 

WELL No.: 

· PERMITNo: 

BORING No.: \~t"'u"-\C\ 

PROJECT No.: 9060 CTO 0279 DRILLER: ~it S DATE COMPLETED: )~ 

SITE: SWMU 13 DRIWNG METHOD: ROTOSONIC NORTI-tlNG: \'\0'\.1~ _ qjo 

GEOLOGIST: B. BALKOVEC DEV.METHOD: ~~· EASTING: '\c:>~'\~'\ .\.\\\,, 

-....----.+---+--Elevation of Top of Gasing: "1.o> .'4 'l 

GroOOd Elevation=""\\)() ~d; 
DatumMSL: 

T.O.R. 

~. e.," Stick Up of Casing /lbove Ground Surface: ~ - .. 
.,._ _____ Elevation of Top of Riser: J~'l ~«l'l' 

---+-1.D. of Sudace Casing: '\f" ~~ 

Type of Surface Casing: ~Ei:.L 

~~J;::::::J,._ Type of Surface Seal: \(A'-\,. A \:/r \)I\<) 

WJll---f--1.D. of Pennanent Casing: {\IA 

Type of Riser: PVC -----
+--+-Borehole Diameter: ~ 0-)S / 

'5'' \r:," - ~o' 

t:N'i,,..,._--+-- Type of BackfiU: VoL tv.'( (i.,.:. ... \fO} 

Elevation I Depth Top of Seal: 
Elevation I Depth Top of Bedrock: 

Type of Seal: . 

. Elevation I Depth of Top of Riter Pack: 
·J.--HE-r----.._ Elevation I Depth of Top of Screen: 

Slot Size x Length: 

l.O. of Screen: 

Type of Filter Pack: No. 20-40 SANO 

:i----+-- Diameter of Hofe in Bedrock: 

~Ream: ~s~r.-~------

ER" .a,1 \lo' 
f.Q.S!57 \S' 

----1-- Elevation I Depth of Bottom of Screen: ~"l>d? I. 1'<>' 

b""t>.d; I ~o' 



( I t}•tra Tech NUS, h>e •. · BORING LOG Page_\_ of l_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: \1.>'fl\\A,i1 \C\ 
PROJECT NUMBER: ..,,..N,--9060--C'""'T"""o-o--2-79 _______ DATE: -::-1-:13::-::~""."~-=,::-'-------

DRILLING COMPANY: BOWSER MOANER GEOLOGIST: BOBBALKOVEC 
DRILLING RIG: ROTOSONIC DRILLER: ~S-

Depth Blows/ Sample Uthology 
No. (R.) 6"or Reco_.y/ Change 

and or ROD Sample (Deplh /Ft.) 
ype Run (%) Lefl9ll! or 
ROD No. Screened 

lnlenlal 

* When rock coring. enter rock brokeness. 
•• Include monitor reading In 6 foot inteivals 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
~~~~~-~--~--~~----~--~-~ 

Remarks 

Drilling Area ____ _, 
Background (ppm):f f>v 

Converted to Well: x No ---- Well 1.0. #: \-i,N..V\ ,~ . Yes 



[ j L)Tetra Tern Nus, Ioc. 

PROJECT: NSWCCRANE 

PROJECT No.: 9060 CTO 0279 

SITE: SWMU 13 

GEOLOGIST: 8. BALKOVEC 

BEDROCK 

MONITORING WELL SHEET 

DRILLING Co.: BOWSER MOANER 

DRILLER: OP.\!€ s I 
DRILLING METHOD: ROTOSONIC 

DEV. METHOD: \>,,r.$b~ 

WELL No.: 

PERMIT No: 

BORING No.: \"\...,....._(\\ q 

DATE COMPLETED: ~/o3 

NORTHING: \~O~C\,'\ . .q;-i) 

EASTING: °?,<l d-4\"n \l .% 

------.+---+--Elevation of Top of Casing: 

Ground Elevation= ,O'\ .\0 
DatumMSL: 

T.0.R. 

Stick Up of Casing Above Ground Surface: 
.,.....---+-Elevation of Top of Riser: 

/. 
+---+-- l.D. of Surface Casing: · '-',. .)U.~ 

Type of Surface Casing: ~'--

1127)1'"/.;::::I-- Type of Surface Seal: "-""'~Jc. tr'PA-O 
~/.illl----+-1.D. of Permanent Casing_: ___ \\)!\ ___ _ 

2· 

Type of Riser: PVC 

---+- Borehole Diameter: u''\.() s ~ 
5'- 5" - \'l" 

Elevation I Depth Top of Seal: 
Elevation I Depth T<>p of Bedrock: 

Type of Seal: 

Elevation I Depth of Top of Filter Pack: 
Elevation I Depth of Top of Screen: 

Type of Screen: 

Slot Size x Length: 

l.D. of Screen: 2· 

Type of Fdter Pack: No. 20-40 SAND 

+----+-- Diameter of Hole in Bedrock:/ 
~Ream: __ <.)~/----

"10\.l I ~,. 

'""-' I \'\, 

L .. "' .. \ I \t..' :-----+- Elevation I Depth of Bottom of Screen: Vi~_ ""' 

{,'&'-\.\ I \ C( 

Notto Scale 



( • ttetra Tech NUS, Inc BORING LOG Page _L of_\_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: \"\."'V-f\.Jh) 
PROJECT NUMBER: ..,..N.,.,.9060'""""'"'".,....c=T=-o-02_7_9,....---------DATE: -._,'-'-\:..:.A_.:.:..o.A"-l'}""'-"-......_ _____ _ 

DRILLING COMPANY: BOWSER MOANER GEOLOGIST: BOBBALKOVEC 
DRILLING RIG: ROTOSONIC DRILLER: 01\V\:;~ 

MATERIAL DESCRIPTION 
Depth Blows/ Sample 

No. (Ft.) 6" or Recovery/ 
lllld or RQD Sample 

""' Run (%) Length 
RQD No •. 

• When rock coring, enter rock brokeness. 

"" Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: --------------------------

Remarks 

b 

! . 

Drilling Area __ _ 

Background (ppm):l Q>J 

Converted to Well: No ---- Well l.D. #: \'\~ujh) Yes 



PROJECT: NSWCCRANE 

PROJECT No.: 9060 CTO 0279 

SITE: SWMU 13 

GEOLOGIST: &. BALKOVEC 

BEDROCK 

MONITORING WELL SHEET 

DRILLING Co.: BOWSER MOANER 

DRILLER: S>wii: C, • 
DRILLING METHOD: ROTOSONIC 

DEV. METHOD: 

WELL No.: 

- PERMITNo: 

BORING No.: \l>!!'uf'.¥1 

DATE COMPLETED: '-\/\JO) 
' ' NORTHING: \~0<4.0bfo ;'\3, -

EASTING: '\O~~S).""l. ).3} 

-~--.+--....--Elevation of Top of Casing: 

Groc.md EleYation = (Jlct _"!.~ 
OatumMSL: 

Stick Up of Casing AfJove Ground Stlfface: 
-----+-Elevation of Top of Riser: 

-h""~-f\ •• ~ ... ----f- LO. of Surface Casing: -.. ~~~'u;:;. 

Type of Sudace Casing: ~""Sa:L 

17i7X/.;::::l~ Type of Surface Seal: ""-" 1'\( >-fo'l'\>rp 
'.l/Jll----+--1.D. of Pennanent Casing_: _M ........ .__ __ 

2· 

Type of Riser: PVC 

---~Borehole Diameter: 

Elevation I Depth Top of Seal: 
Elevation I Depth Top of Bedrock: 

Type of Seal: 

'" _____ Elevation I Depth of Top of Filter Pack: 

Bevation I Depth of T OJ> of Screen: 

Slot Size x length: 

l.D. of Screen: 2· 

Type of Filter Pack: No. 20-40 SAND 

ff er of Hole in Bedrock: 
- r ri' 

earn: -~---'-----

:-----Elevation I Depth of Bottom of Screen: 

~1,'\]/ , ... 
-- E>tc3-·n / <:> ~ 

ftll.1~ I "<, 
"'ll-'\l I \o' 

(.~'\~I. ).g" 

~-'l' I ~J 



( I L}etra Tech NUS, Inc BORING LOG Page_\_ of_\_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: \'\~ ~'h 
PROJECT NUMBER: ...,..N.,..,,906..,....,..0,.....C=T=o~o..,...27=9,.---------0ATE: --')..--,M,......;;,-.: , ..... 1)-.:;.'\..:.-------
DRILLING COMPANY: -=B=o=w=s=E=R::-:M:"":'o=R""'N=ER=--------GEOLOGIST: BOBBA[KOVEC 
DRILLING RIG: ROTOSONIC DRILLER: 

Depth Blows/ Sample Lithology 
No. (Ft.) 6•or Recowry/ Change 
and or RQD Sample (Depth /Ft.) 

ype Run (%) Length or 
RQD No. Screened 

Interval 

• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Remarks 

Drilling Area 
Background (ppm):f""o....,.·.,-_, 

Converted to Well: Yes No Well l.D. #: \"\ftW""tl\ 



( I t)Teba T~ ~ Ioc 

PROJECT: NSWCCRANE 

PROJECT No.: 9060 CTO 0279 

SITE: SWMU 13 

GEOLOGIST: B. BALKOVEC 

BEDROCK 

MONITORING WELL SHEET. 

DRILLING Co.: BOWSER MOANER 

DRILLER: 0A'1C.2. 
DRILLING METHOD: ROTOSONIC 

DEV. METHOD: \,.nn-w,~ 

WELL No.: 

· PERMITNo: 

BORING No.: \\ ~'"t'l1 

DATE COMPLETED: "'>(i>\/t>) 
NORTHING: \'"~O"'-'C\\ .00'\ 
EASTING: ~°9(\\b. ~, 

-r----, ----+-Elevation of Top of Casing: (.A\. 64 

. Ground Bevation =~ii,'\., 
Dall.KnMSl: 

T.O.R. 

Stick Up of Casing Above Ground Surface: 
..._ ____ Elevation of Top of Riser: 

,.r,. -". -~,....:-----+-1.D. of Surface Casing: ·.~ 5~ 

Type .of Surface Casing:. ~\.e.EL 

l7J:7)1""-j.f'.:::::j~ Type of Surface Seal: '< >~,. !'-<.',.. \>M 
~ill----t-1.0. of Permanent Casing: \\)fl. 

Type of Riser: PVC -----
----Borehole Diameter: 

.Elevation I Depth Top of Seal: 
Bevation I Depth Top of Bedrock: 

Type of Seal: 

Elevation I Depth of Top of Fiiter Pack: 
Bevation I Depth of Top of Screen: 

Type of Screen: QvL. 

Slot Size x length: ~~ }<..'-0,, 

1.0. of Screen: 2· 

Type of Filter Pack: No. 20-40 SAND 

Diameter of Hole in Bedrock: 

Core/~ 
~,,, 

Bevation I Depth of Bottom of Screen: 

Elevation I Total Depth of Borehole:. 

Notto Scale 

b~~-"),, ~, 
(.~.'P/ "'-\o' 

f>'t\\~"\1/ '1.,. 
\fl!.'\, I S' 

· <:,·o:n /. \-; 
~ 

~·'\:\1 I \S' 

,, 



( I L}etra Tech NUS, Inc. BORING LOG Page _l_ of _J_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: \1>fl\.W""'t p.¢. 
PROJECT NUMBER: -N---9-060-C'""'T"""0,....0_2_7_9 _________ DATE: -">~1"--g-=~"'-"'~3-------

DRILLING COMPANY: BOWSER MOANER GEOLOGIST: BOB BA(KOVEC 
DRILLING RIG: ROTOSONIC DRILLER: PMS. 

MATERIAL DESCRIPTION 
Depth Blows/ Sample Lithology u 

No. (Ft.) &•or Recowry/ Change s - or ROD Sample (Depth IFt.) 
ype Run (%) Length or c Remarks 
ROD No. Screened s 

Interval 

o.u.. _,,. 
\.Of ':,\)':). l"l, 

~t\.l. c_\A'< '-\ ~ .\-"\ 
,, 

<A'-

l ~ 
'<Eu.. 

"-\\,:::. ~\ ::.u \tu. ~~ ~ ldU-"'O "t ' "9-.. .. I----+----+---,,+--~· ~ll~t, 1-------+....;;,..;.-+>-;.a.....>;::;..._....;;..;.~~r:=.11.__ ___ +..:;..;."'t---'-...;._-"-=z'----11-t-+-t-+--l--I 
tra11 = 
- .. :> <le.~ ~ ~"""" . \b-.., 
":::.," ~ L."\ 

~~ ~'f ~"t\. 

l, 
l'<':::-t----t---71".:--:-:::~~~\'='' .,_ .......... ___________________ +-1--t----.......... __ ~.,..__.....-11--~-------

"': \~~ <)<lX --~··· 04 
1-&1..._.---F---::>ti.__,_~:~~u to------..-.-~--------------------+... ...... --------------1~""""'..-............ 

l _____ _._ ___ __.,... __ ~,:"'~ l---+--+--l-,;,.._ _ __:::,.=:i...c.;:l::2J~---++-l-.;._-------li:-.:.+-4+--f---I 

: ,, ~\\ 
\- s.s 

t---+-=-+---71---~,,:u: t---+-~-+~-+>"--'~--=-=------+-+--+--------+-+-t--t+--+--t 

----------~----~~~~~ ..-------------+------+-+-t------.....-tt-t-+--ii-t--t--. 
,,::'l:: 

.-..-----------............ : l\-:: \\ 
., ": \\: \Y 

-----------.... <\.o. ,~, 1-----+--+---"'-"'-"-~IL:x....:e...__..;.\ S.:..'_"d.:..""""~-vc..-+--+-~.;;;;..(r-:>O'-"---'-~.;;;..· '-f\11\--+--+-+--11--1 

S"-\c;' 

• When rock coring, enter rock bri>keness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: -------------------------
Converted to Well: Yes No ----

Drilling Area 
Background (ppm):l,,_ii:J......_,_.,I 



( I L)Tetra Tedi NUS, Inc. 

PROJECT: NSWCCRANE 

PROJECT No.: 9060 CTO 0279 

SITE: SWMU 13 

GEOLOGIST: B. BALKOVEC 

BEDROCK 

MONITORING WELL SHEET 

ORIWNGCo.: BOWSER MOANER 

WELL No.: 

· PERMITNo: 

BORING No.: \~~'>'d . 
DRILLER: ....,Q ... ~-=to_.S..._. __ DATE COMPLETED: ){¥t>,/cJ) 
ORIWNG METHOD: ROTOSONIC NORTHING: \'\~)(, :\)1 
DEV. METHOD: _.Wlmg ........ ~~ ........... --- EASTING: ~d-~~S-~-,a_ 

-r----, +---+--Elevation of Top of Casing: 

Ground Elevation = f.~ .;1 
DatumMSL: 

T.O.R. 

Stick Up of Casing Above Ground Surface: 
++----+-Elevation of Top of Riser: 

. \ ,,,. ~-.......... LI'\~ -----1.D. of Surface Casing: -,, o:>~ 

Type of Surface Casing: S\.~U.. 

Vj:7)1'"/.;;::::l~ Type of Surface Seal: '-<I''·{ AJ,,/' (>('I<) 
"Zl'Jlll---1--- l.D. of Pennanent Casing: (\),p.. 

2" 

Type of Riser: PVC 

---Borehole Diameter: 

Elevation I Depth Top of Seal: 
Elevation I Depth Top of Bedrock: 

Type of Seal: 

Elevation I Depth of Top of Filter Pack: 
Elevation I Depth of Top of Screen: 

Slot Size x Length: 

t.D. of Screen: 2· 

No. 20-40 SAND 

'1+----+-- Diameter of Hole in Bedrock:_ 4 
~Ream: _".:>-"-----

. I fC>... ,,._ •• c::'t. /. \~ / ----+-- Elevation Depth of Bottom o QWeen: \O.l"1ol J 2 

<S"~1 I \5' 



( I t}retra Tech NUS, Inc. BORING LOG Page J_ of _r_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: \'\ ""-vl).3 
PROJECT NUMBER: ..,..N"""906...,,....,,..0,...C=T=o="'""'"o=27=-g=---------DATE: 'Y_ll /<J) 
DRILLING COMPANY: ..,,B'""'o""'w""'s,,....,E=R,....,M,...,,O..,,.·=R.,...,N=ER=-------GEOLOGIST: . ..,,B=o=B,.-:,B.'=""t<:+[~K,;:O,,....,V=Ec=-------

...;:_;;....;;;;_~;;;.;..;..~;.;..:_----~ 

DRILLING RIG: ROTOSONIC DRILLER: (lAvf.<;. 

MATERIAL DESCRIPTION 
Depth Blows/ Sample Lllhology 

No. (Ft.) &•or Recovery/ Change - or ROD Sample (Depth /Ft.) 
ype Run (%) Length or 
RQD No. Screened 

Interval 

• When rock coring, enter rock brokeness. <1,t, I\>"' -~ '} 
•• Include monitor reading in 6 foot intervals @ borehole. Increase readiAQ frequency if elevated reponse read. 

Remarks: 5/' '-" )-)r ..... 

Converted to Well: Yes No ----

u 
s 
c 
s Remarks 

Drilling Area 
Background (ppm):r-1 o-.-;,--. 



[ j t)rara T<rl> NUS, roc 

PROJECT: NSWC CRANE 

PROJECT No.: 9060 CTO 0279 

SITE: SWMU 13 

GEOLOGIST: B. BALKOVEC 

BEDROCK 

MONITORING WELL SHEET 

DRILLING Co.: BOWSER MOANER 

DRILLER: Ql\ve.S. 

DRILLING METHOD: ROTOSONIC 

DEV. METHOD: ~"AA 

WELL No.: 

· PERMITNo: 

BORING No.: 

DATE COMPLETED: '\/\tu'\ 
> I 

\'\O'i)Oj.0\\;:. NORTHING: 

EASTING: 30).~).\.\5.\0 

-~---. ----1--Bevation of Top of Casing: 

Ground ElevatiOn = bq b~li:to 
DatumMSL: 

T.O.R. 

Stick Up of Casing Above Ground Surface: 
...-----t-- Elevation of Top of Riser: 

----1.D. of Surface Casing: · l.('- SwUA\lC 
Type of Surface Casing: ~"'££ \.. 

,.--1-- Type of Surface Seal: ~ A't." ,.b'' QttO 
"IJ.ill------1-- t.0. of Pennanent Casing: (\}.l\ 

2· 

Type of Riser: PVC 

---t-- Borehole Diameter: 

Elevation I Depth Top of Seal: 
Elevation I Depth Top of Bedrock: 

Type of Seal: 

Elevation I Depth of Top of Filter Pack: 
Elevation I Depth of Top of Screen: 

·Slot Size x Length: 

1.0. of Screen: 2" 

Type of Filter Pack: No. 20-40 SAND 

---- Diameter of Hole in Bedrock: 

(dac:u.fo/ .,~~, 

tS§.to I \f>,:s' 

~.\lo I q,,s, 
~>v.. / \\.'}' 

~Ream: ·--s~r.-~ __ _ 
, _____ Elevation I Depth of Bottom of Screen: ~ i.1i. \C. /. '}.\ .5 ' 

(,~'\~I "{)}..9' 

Notto Scale 



[ I Ltetra Tech NUS, Inc. BORING LOG Page_\_of_ 

PROJECT NAME: NSWC CRANE BORING NUMBER:_\~""'"~-"""'--'-'-q:"'""\.\....._ _____ _ 
PROJECT NUMBER: ..,.N.,....906_0_C=T"'""0,_0_2_7_9 _______ DATE: ~/Q) 

DRILLING COMPANY: BOWSER MOANER GEOLOGIST: -=B=o=B:-::B'!lcA~l':-'!K~o'="'=v=Ec=-------
DRILLING RIG: ROTOSONIC 

Depth Blows/ Sample Lithology 
No. (Ft.) 6"or Recovery/ Change 
and or RQO Sample (Depth/A.) 

ype Run (%) Length or 
RQO Ho. Screened 

Interval 

'"'\:.() 

1--+--+-------fd-¥ 

DRILLER: DA:Ji:e 5 

Remarks 

• When rock coring, enter rock brokeness. ~N'- ""\(1 '<f:.1 V'll\.. \. U. 't '4 1-' 
Drilling Area 

Background (ppm):!.---.~ 
•• Include monitor reading in 6 foot inte1Vals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: <[r lli:J\l't' Q -)...Cl' 

Converted to Well: Yes No Well l.D. #: \'\~I.A-'\ ----



( I t)TW. T<rll NUS, Ioc 

PROJECT: NSWCCRANE 

PROJECT No.: 9060 CTO 0279 

SITE: SWMU 13 

GEOLOGIST: B. BALKOVEC 

BEDROCK 

MONITORING WELL SHEET 

DRIWNG Co.: BOWSER MOANER 

DRILLER: ~\1-&C, • 

DRILLING METHOD: ROTOSONIC 

DEV. METHOD: Wli\-Y:.AA 

WELL No.: 

· PERMITNo: 

BORING No.: \'°'\~"'.\ '\-'-\ 

DATE COMPLETED: ~l\/fJ) .. 
NORTHING: \\oj~crl~'\o 

EASTING: "\o~C\.\b ."'-\'1 

-..-----,----+-Elevation of Top of Casing: 

Grot.l\d Elevation= ~ ~~ 
Dall.In MSL: 

Stick Up of Casing Above Ground Surface: 
------+-Elevation of Top of Riser: 

----..- l.D. of Surface Casing: · lf-~ 
Type of Surface Casing: S~ 

I.--+-- Type of Surface Seal: \.(>'-'';-.lo,., (>"'O 

'A/,ill---+-1.0. of Pennanent Casing: NI< 
2· 

Type of Riser: PVC 

+---+-Borehole Diameter: 

Elevation I Depth Top of Seal: 
Elevation I Depth Top of Bedrock: 

Type of Seal: 

Elevation I Depth of Top of Filter Pack: 
Elevation I Depth of Top of Screen: 

Type of Screen: 

Slot Size x Length: 

l.D. of Screen: 

Type of Fdter Pack: 

,:}y /\w,..-

2" 

No. 20-40 SANO 

Diameter of Hole in Bedrock: C // 
Core/~ ~J 

:-----1-- Elevation I Oepth-0f Bottom of Screen: 

y"l.)°l/ ~ 
(,'i0.-13/ w· 

C,~L "\)/ \U;:> . 
ct'·'' I · .. · \l-"' 

•' 

<J.q_ :\ 'l I. }:Y 
b(,ct.31 / "t-0.~ 



( j L}etra Tech NUS, Inc. tli 
PROJECT NAME: NSWC CRAN~ BORING NUMBER_\3.._.rnw __ ""t_y..._S=------
PROJECT NUMBER: -:-N=90=5=0,.....,c=T=o=-0=2=7=9-------DATE: ">l)'b Lo'>, 
DRILLING COMPANY~ BOWSER MOANER GEOLOGIST: -=B=o=af-:!.B~A=:-L~HO~V;;,,E=c=------

BORING LOG Page _\_of _l_ 

DRILLING RIG: ROTOSONIC DRILLER: ~A\?e S , 

Depth Blows I Sample 
No. (Ft.) e• or Recovery I 

- or 

RQO Sample 
ype Run (%) Length Remarks 
RQO No. 

/ 

\f{ ~ .. 
1 

,. 
·~ 4.-~' 

~ .. jfl ~ '-"l."'l 

q . S"\"J.ff.,. 
~---11:' 00.~ 

; l':. \t:: ;,\; ~ ;' ~ .,. 

°'.:\\ = \l ~ ~ -\'") 

• When rock coring. enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: SAf!\9\.E<\ D-\'-'' ( ~ \4.Am·· 
Drilling Area_..,_ .... 

Background (ppm):l ~ 

Converted to Well: Yes No ----



( I t)Twa T~ NUS, hxo 

PROJECT: NSWC CRANE 

PROJECT No.: 9060 CTO 0279 

SITE: SWMU 13 

GEOLOGIST: B. BALKOVEC 

BEDROCK 

MONITORING WELL SHEET 

DRILLING Co.: BOWSER MOANER 

DRILLER: Ch,n;:. C, • 

DRIWNG METHOD: ROTOSONIC 

DEV. METHOD: ~~uu .. 

WELL No.: 

- PERMITNo: 

BORING No.: \'}~b 

DATE COMPLETED: ~/dj 
~1..., 

NORTHING: \'lo~~')~ ..b\:Q 
EASTING: 

-,,.---~-----Elevation of Top of Casing: 

Groood Elevation= ~ ~ .en 
DatumMSL: 

Stick Up of Casing Above Ground Surface: 
-----+--Elevation of Top of Riser: 

----1.0; of Surface Casing: '-\Jf" ~ 

Type of Surface Casing: $""\§.t.L 

tz;t7)1"'-,.;::::::ll- Type of Surface Seal: "'-'/<.'{>-Cf' PM 
"Anlll----t--1.D. of Pennanent Casing: 1\) (\ 

Type of Riser: PVC 

----Borehole Diameter: 
-s// 

Elevation I Depth Top of Seal: 
Bevation I Depth Top of sectrock: 

Type of Seal: 

Elevation I Depth of Top of Fiiter Pack: 
8evation I Depth of Top of Screen: 

Slot Size x Length: 

1.0. of Screen: 

Type of Filter Pack: No. 20-40 SANO 

--~- Diameter of Hole in Bedrock: d 
~Ream: ___ s~----

, ______ Bevation I Depth of Bottom of Screen: (::b"!».\fl / _ \S ~ 

Y,}:cn / \S' 



( j tY etra Tech NUS, Inc. BORING LOG Page_l_of L 

PROJECT NAME: NSWC CRANE BORING NUMBER:_},._,3>..,~....::.=1&..f{l;...l,fl;ZJ· .... -~----i---
PROJECT NUMBER: -N--9-06_0_C~T-0_0_2_7_9 _______ 0ATE: ~~ldJ . / 
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: -=B~O~s"'"=s:rf::A;::..Lo;.:K=o..-:v=Ec:::---___..;.---
DRILLING RIG:. ROTOSONIC DRILLER: {)AUE, S. 

Depth Blows/ Sample Lithology 
No. (A.) 6"or Recovery/ Change 
and or RQO Sample (Depth /Fl.) 
ype Run (%) Length or Remarks 
RQO No. Scteened 

Interval 

.. '-, ... 

L"\ 
">.. <, 

_, 
~ \'}.,'l 

~ 
~ 

9-Al ""-· - I 
, 

.\, ;.. 

i ~ l 
t:\. .. 

~ .... qi( 

Wo-O. (MC 

~ l:1 
. -~ (M~ / 

• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot inteivals @ borehole. · Increase reading frequency if elevated reponse read. Drilling Area_.;..___ 
Background (ppm):I O-q Remarks: ~~'( ~ \S- ~ ~"'N>· w'- £ \"I' /\~~ ~w <)I.A."'\ 

Converted to Well: No ---- Well 1.0. #: \"\~ }(.. Yes 



( I L]Telra Tedi NUS, loc. 

PROJECT: NSWCCRANE 

PROJECT No;: 9060 CTO 0279 

SITE: SWMU 13 

GEOLOGIST: B. BALKOVEC 

BEDROCK 

MONITORING WELL SHEET 

DRIWNG Co.: BOWSER MOANER 

DRILLER: i)M1 f:; S. 
DRILLING METHOD: ROTOSONIC .. 

DEV. METHOD: \.a,Jy\Fh 1; 

WELL No.: 

· PERMITNo: 

BORING No.: 

DATE COMPLETED: )ff'/CP 
NORTHING: \}o'ij.'\'). ~~ 

. EASTING: 30d-~C"U> ~\\.\';). 

-r---""" +---+--Elevation of Top of Casing: 

Ground Elevation= {dgU. fdb 
DatumMSL: 

T.O.R. 

Stick Up of CaSing Above Ground Surface~ . 
.------sevation of Top of Riser:: 

~.tr':""-~~ ----+-1.D. of Surface Casing: '"' ~~""-

Type of Surface Casing: ~\.... 

V,;t7}f"....-,.HI- Type of Surface Seal: '-\.'"' "-.' J. fo,,. ~(\(;) 
'IA-----+--. . l.D. of Pennanent Casing_: _....\\ .... >I\_.__ __ 

2" 

Type of Riser: PVC 

--+-Borehole Diameter: 

Elevation I Depth Top of Seal: 
Bevation I Depth Top of Bedrock: 

Type of Seal: 

Elevation I Depth of Top of Filter Pack: 
::1---f.IE';a.........---1-- Bevation I Depth of Top of Screen: 

Slot Size x length: 

l.D. of Screen: 2· 

No. 20-40 SAND 

· ter of Hole in Bedrock:...-.// 
Ream: '.::) -----

:-----1--- 8evation I Depth of Bottom of Screen: 

{;'lb-'ab7 v' 
ft"'l".'i\:J W' 

(-:/.;;l.'ib I }u-1 

l.k'-'ffo I },.::>' 



( I L] Tetra Tech NUS, Inc. BORING LOG Page_, ot _1_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: I 3 ~ /3 0 l 
PROJECT NUMBER: N9060 CTO 0279 DATE: _ _,..3__.,.--Z.-=-£~--'0;;;;.."3.,,,...:...---
DRIWNG COMPANY: BOWSER MOANER. . GEOLOGIST: /Y\. ( 2 ( oc Ht(. AA...' 
DRILLING RIG: G e.op~o.1.t: 5c...1 LT DRILLER: ..:r. I\ r=-E~S 

MATERIAL DESCRIPTION 
Depth Blows/ Sample l.llhologr 
(FL} •or Reco.-y/ Change 
Of (%} Sample (Deplh IFt.I 

Run length Of 

Ho. Scn!ened 
Interval 

.3/ -s. ILT 

_l) 

T.D . o' 

SAMPLED 0 0002. 

@ 12.. 0 

SAMPLED 0.l oz.o 

@ 12- s-

• When iock coring, enter rock brokeness. 

.. Include monitor reading ln 6 foot intelvals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: \) P\ vv / N\ ~ <-~o Lo R-E 

Converted to Well: Yes No y--= 

Remarks 

OIS. I 

e s ~1AJe 
FILL-

,('l'lo'1.,E t""E 
~ ....... 

Drilling Area 
Background (ppm):~ 



( j t)TetraTechNUS,lnc. BORING LOG Page_J_of_I_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: (J :!> "$ f-;, 0-Z... 
PROJECT NUMBER: N9060 CTO 0279 DATE: . --..,3~--;2..~S""""'-'-0...,--3>---
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: M. (;, . C DC. H~ ltrt 
DRIWNGRIG: GEo'pR.ot:iE St.j LI DRILLER: T. B t::...E.,Q-S 

Depll> Blows I 
(FL) or 
or N ..... 

No. 

• wh8n l'ock coring. enter l'ock brokeness. 

MATERIAL DESCRIPTION 

SAMPLED l 3 !>5 02-000 "(. 

SAMPLED 5 '3 O 2 OZ-04 

@ 00 

•• Include monilor read"mg in 6 foot Intervals 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: ~PT IAJ/ MA(.~ C.OILE.. 

Converted to Well: Yes No L....C 

Remarks 

Dnlling Area 
Background (ppm):ra.J] 



( j L)re1raTechNUS, Inc. BORING LOG Page~of_\_ 

PROJECT NAME: 
PROJECT NUMBER: 
DRIUING COMPANY: 
DRIUING RIG: 

Depth Blows I Sample 
(Ft.) s•orRQ ~/ 
or (%1 Sample 

Run Lengllt 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

NSWC CRANE BORING NUMBER: \ '"3. S B () ""':. 
N9060 CTO 0279 DATE: _ ___.,£,,,...7..,_----=2,....5"""""---0-3 ___ _ 
BOWSER MOANER GEOLOGIST: jl\. G (. O c. HA.A,._, 

(;> C-o(l R.ot!>e. S""t L. T DRIUER: s . A Ke 12-2 
MATERIAL DESCRIPTION 

Remarks 

To l...f".O 

SAMPLED l ~·. S.S 'O~OCb 2.. 

@ l I 0 

SAMPLED 0"2..0L{ 

@ 

• When rock coring, enter rock brokeness. 

- Include monitor reading in 6 toot intervals O borehole. Increase reading frequency if elevated reponse read. 

Remarks: DPT w I M f\ c. P-D C...oP-e 

Converted to Well: Yes No v Well 1.D. #: 

Drilling Area 
Background (ppm):u:.aJ 

--'----------~ 

/ 



( j t)Tetra Tech NUS, Inc. BORING LOG Page_}_ of_\_ 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Deplll Blows I 
(A.) &"or 
., (%) 

liQo Run 
Ho. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

<10 

11 

12 

13 

14 

15 

I. '6 

l.j.o 

NSWC CRANE BORING NUMBER: --=l__,..3:.......;;;;.S-:B~ ...... O""i-Y......_ __ _ 
N9060 CTO 0279 DATE: ~ - 2-5" -0 3 
BOWSER MOANER GEOLOGIST: P\.6. C. OC-Hf<..A.(\/ 

c;eo ff...t>&E s4 L.r DRILLER: ·;r:=A t'-eR.s 
MATERIAL DESCRIPTION 

Remarks 

5/\t.JD s' ~· 

. 
· Flt-v 
F~ S,T,_;,..,£0 

@ ~'t'M 
i ,, .. ~. 

TD '-f. D 

SAMPLED t 

@ IS-

SAMPLED SB O"' 02.0"/ 

@ 

• When rock coring, enter rock brok:eness. 

- Include monitor reading In 6 foot intelvals O borehole. Increase reading fnlquency if elevated reponse tead. 

Remarks: b P T L-v / M A C.... R.O c_ o R- C. 

Converted to Well: Yes No \,/""' 

Drilling Area 
Background (ppm):l1:2] 



( I t)Tetra Tech NUS, Inc. BORING LOG Page _l_ of_\_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: ( ~ 5 f3 0 ~ .......----------------------------------- ____ ......__..__........_. __ -="''---------
PROJECT NUMBER: N9060CT00279 DATE: :> - zs- O'S 
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: M. G · C...OC.. H&AN 
DRILLING RIG: µ· t= 0 p (<..o(!> E.. S'f t. T DRILLER: ~ - JI\<~\ 

Deplb _, 

(Ft.) 6" or 
or (%) 

Run 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

.SIL-r 

.o 

SAMPLED 

SAMPLED \. '7::> ~13 C> S- 020 

@ '3:>55 

• When i'ock coring. enter rock brokeness. 

- Include monitor reading In 6 foot Intervals 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: p Pr w I M A <-P-o co p_c. 

Converted to Well: Yes No V Well 1.D. I: 

Remarks 

Drilling Area 
Background (ppm):U&J 

---------------------------------



( I L) Tetra Tech NUS, Inc BORING LOG Page _,_of_\_ 

PROJECT NAME: 
PROJECT NUMBER: 
DRIWNG COMPANY: 
DRIWNGRIG: 

Deplh ._., 

(R.) &"or 
or (%1 

Run 
No. 

NSWC CRANE BORING NUMBER:.-..:...\ ..:3;,,.,..,.::,:S;..!(.$::::_.:::O::....::::lo:.....__,__ __ 
N9060 CTO 0279 DATE: 3 - 2- 5 -o "'!> 
BOWSER MORf}IER GEOLOGIST: ,\1 . 6>. (..OC- H te.A N 

C:? e. oe ,_ 0 <!? £. s=i 1-r DRILLER: ..:r. A tt:- £ R. 
MATERIAL DESCRIPTION 

T"O . o 

SAMPLED \ 

@ I 3 3o 

u 
s 
c 
s 

SAMPLED S B 0 ·Co 0 O'f 

@ I 3S: 

Remarks 

• When iock coring. enter rock brolceness. 
-1nc1uc1e monitor reading in 6 foot inteivals 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: l> e T lAJ I fV'\ A c. P- 0 c. 0 IL f. 

Converted to Well: Yes No 

Drilling Area 
Background (ppm):[[9:j 

Welll.0.#: -
----~---~-



( j L]Tetra Tech NUS, Inc. BORING LOG Page_\_ of _L_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: l 3 S f3 0 -J 
PROJECT NUMBER: N9060 CTO 0279 DATE: --3~--2.--£=-o--"""(5.--3 __ _ 
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: f./\ f 2 C. 0 C 1-1R A,v 
DRILLING RIG: G:, E C> p f<-O!. £ S'f L. T DRILLER: ~ A t=:- Ete- S 

MATERIAL DESCRIPTION 
Deplh Blows/ Sample Lllhologr 
(A.) •or Reco..y/ a.. 
« ('%} Sample (Depth IFl.) 

Run Length or 
No. s.:.-.ed 

Interval 

s. R.D 
f> -.., ~f-L ..-
1;1 4 I J"' ·f 

, 

SAMPLED 

@ 

SAMPLED I~ S ~ 0 C'bl 0 

@ 

• When iock coring, enter rock brokeness. 

.. Include monitor reading in 6 foot intervals O bQrehole. Increase reading frequency if elevated reponse read. 

Remarks: ~ .. ~ Q P[i: 0 ~ N\~ c i?--0 < 0 ~ e 
0 ~M..f::\l-=€'° w/ l:(OLE•:PLvl? 

Converted to Well: Yes No \./" ---=--

Remarks 

f:' I '-(.. - .S.S 'f 

Gide 

Drilling Area 
Background (ppm):[GJ 



l•tYetraTechNUS,lnc. BORING. LOG . Page_\_of L 
PROJECT NAME: . · NSWC CRANE . · BORING NUMBER: · \\~\®L~~ . 
PROJECT-NUMBER: ..... N,,_90_6 __ 0_c=T=o,_o-2=7,._9 ____ _..,...._~DATE: Yflt.l 1 : 

: DRILLING COMPANY: . BOWSER MOANER GEOLOGIST: BOB-8~KOVEC ; 
DRILLING RIG: RoTOSONIC DRILLER: .· '()(\v€· <) .. 

Oepll> Blows/ Sample Uthologj 
No:· (R.) &•or Recowry/ Change ..... .... RQO Sample (Oepll> /Ft.) 

·""' RuR (%) Lenglh or 
' RQO ~ -~ 

·. Interval 

· .. . '·"" 
. ~ ·. . . ·. 

: .. · .. ·_,, 
. \,J t\"-.. <:;t.' '- ~ . 

·. 

• When rock corin9. enter rock brokeoesS, 
•• lnckJde riiQnitO.. reading in 6 foot. intervals ·o bOrehole. klcrease reading treqooncy ii elevated. reponse read. 
Remarks; .· · · 

Converted to Wen: Yes .:>c· .. No ----

. : 

·Remarl(s 

.·• 

Drilling Area 
Background (ppn:i):l,...o_·_v ......... 



[ I t:)Telra Tedi NUS, Inc. BORING LOG / Page_\_ of _L 

PROJECT NAME: NSWC CRANE BORING NUMBER: / ~~~ O~ ~/5 
PROJECT NUMBER: N9060 CTO 0279 DATE: ---~~'"-~"""]e""""--_ """"6,....~+ ...... --...-
DRILLING COMPANY: BOWSER MOANER GEOLOGIST:~~(:, CC .j ,e A_ 
DRILLING RIG: 4 L T DRILLER: , 7 'A r::-e ;e_· 2 

0 

.,..... Blows/ 
m 6"or 
or (%} 

Run 
Ho. 

• When i'ock coring, enter lock brokeness. 

MATERIAL DESCRIPTION 

.e 

SAMPLED I 

@ 

- Include monitor reading In 6 foot lntetvals 0 borehole. Increase reading frequency If elevated reponse read. 

u 
s 
c 
s 

Remarks: ft_p ~~ 9 (} E.. M.Af IJ;P. ( 0/2 rg 
B_J=""tl e w H(l___ 't_J b 

Converted to Wen: Yes No v Well l.D. #: 

Remarks 

Drilling Area 
Background (ppm}:~ 



[ j L)Tetra Tech NUS, Inc. BORING LOG Page _l_ of_\_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: / 3 5 8 I O 
PROJECTNUMBER: ~N~9060--..,-c=~=o~0~2~7~9------------~DA~: ---t--"3----~z==""'::&i~~-~6..----3 ____ __ 
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: /,/\. ( •. C OC Hll!A IV 
DRILLING RIG: C, £Of~Of<C S:'f t-T DRILLER: .I· . A ~£ )L.'"> 

Oeplll Blows/ Sample 
(R.) Of Reco.-yl 
OI (%) Sample 

Run Lenglh 
No. 

. 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Converted to Well: 

Ulhology 
Change 

(Deplll IF'L) 
Of 

Saemed -

Yes 

.v 

SAMPLED 

@ 

SAMPLED 

@ 

No 

u 
s 
c 
s 

10 02...0o/ 

Remarks 

Drilling Area 
Background (ppm):~ 



f j L]Tetra Tech NUS, Inc. BORING LOG Page_\_ of _L 

PROJECT NAME: NSWC CRANE BORING NUMBER: . I S :S {$ I / 
PROJECT NUMBER: N9060 CTO 0279 DATE: -3~=-;.....,2=""""-V;..-.=--O~~,.._---
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: /\I\ . (,, C C>t;.. H~A"-' 
DRILLING RIG: 6 e; o e 12.ooe s-t.t LT DRILLER: r A t~ ~ 14. ~ 

Oeplh Blows I 
(R.) or 
or ('%} 

Run 
Ho. 

0 

Sample 
Recov.y/ 

Semple 
lenglh 

•when t'ock coring. enter rock brokeness. 

MATERIAL DESCRIPTION 

0 

SAMPLED 

@ 9 15' 

. @ 9 0 

.. Include monitor reading In 6 foot lnteivals 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: (.,I;' 0 p ~O C le 1-1\ 1' C.. fi2.. 0 C. O~ ~ 

Converted to Well: Yes No 

u 
s 
c 
s 
• 

Remarks 

Drilling Area 
Background (ppm):ln] 



( I L) Tetra Tech NUS, Inc. BORING LOG Pagel of_\_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: / 3 S 8 I Z. 
PROJECT NUMBER: N9060 CTO 0279 DATE: . ----??-----z,,,,...._tp,........--0-'3....,.._ __ 
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: /V\. le . c__o c f-1 &A AJ 

DRIWNG RIG: G e Q p ~OB e.. £4 1...r DRILLER: s:. A "'c 12-? 

DepCll Blows/ .Sample Uthologr 
(R.) 6"or Recowry/ Change 
or (%} Sample (Deplh/R.) 

Run Lenglll or 
No. ScNaled -

SAMPLED l~ $ 

@ 0 

• When r'ock coring, enter rock brokeness.. 

- Include monitor reading In 6 foot lnleMlls O borehole. Increase reading frequency If elevated reponse read. 

Remarks: G E 0 p e- Q ei c:- "/\ A (..go c. OA..E-

Converted to Well: Yes No 

/ 

Remarks 

Dnlling Area 
Background (ppm):IZ:]] 

W~ll l.D. #: _________ _ 



( 1 l) Tetra Tech NUS, Inc. BORING LOG Page_\_ of -L 

PROJECT NAME: NSWC CRANE BORING NUMBER: -f-=-3.__._5.a-o.;;;@~1,.....3-=-----
PROJECT NUMBER: N9060CT00279 DATE:· '3- z<S:-o 3 
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: M e;., c_ QC. 1-l&Al\.J 
DRILLING RIG: Gr eo p t'-0"{!;. ~-'-I 1-r DRILLER: ;r. A ~E~~ 

MATERIAL DESCRIPTION 
Depth Blows/ Sample Ulbology 
(Ft.) •or Recowly/ a...> 
or ('Jr.> Sample (Oepth /Ft.) 

Run length or 
No. ~ 

lnllenral 

TD .._,. b 

SAMPLED I 

@ 

SAMPLED SS I~ 6 ).O 

• When rock oaring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals O borehole. Increase reading frequency If elevated reponse read. 

Remarks: c~ ( 0 pr<.o BE tl'l\C...~0 ' 0 Ro, E. 

Remarks 

Drilling Area 
Background (ppm):[Q] 

Converted to Well: Yes No k?": Well 1.0. #: _________ _ 



( I L)Tetra Tech NUS, Inc. BORING LOG Pagel_otL 

PROJECT NAME: NSWC CRANE BORING NUMBER: 13SB14 
PROJECT NUMBER: -=-N=g-=-oo..,....o,...c=T=o=-""""02=7=9,.....--------DATE: -~--"-E__') ______ _ 

DRILLING COMPANY: BOWSER MOANER . GEOLOGIST: ~ &;\;lQvp_; 
DRILLING RIG: HAND AUGER DRILLER: Jeff Akers 

Samp Depth Blows I 
No. (A.) 6" or 
Type or (%) 

ROD Run 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Sample 
Recovery/ 

Sample 
Length . 

"""~ \I' 

•When rock coring, enter rock·brokeness. 

e_ ... 

~c) 

SAMPLED \)~\'\000\ 

@ \'. \0 

SAMPLED 

@ 

•• Include monitor reading in 6 foot inteivals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

u r-----[3'il~~Ril 
s 
c 
s Remarks 

--------------------------~ 

Drilling Area 
Background (ppm): l_o_..o_ 

Converted to Well: Yes No Well l.D. #: ----



APPENDIX 8.1.2 
SWMU 13 

BORING LOGS AND MONITORING WELL 
. CONSTRUCTION DIAGRAMS 

ROUND2 



( I t:J Tetra Tech NUS, Inc. 

PROJECT NAME: Crane NSWC 

BORING LOG Page_/_ of _I_ 

BORING No.: \ ~ tv\lA) \ ').., J 
DATE: _...,..lf""'"-...,,,5'"'"'·...,,.o.3~-__,;.----PROJECT NUMBER: 

GEOLOGIST: __._F_.ct .... l?~D~W--., ..... R...._l\-.~ .... '6=£'"'"R......__ 
DRILLER: ~Ot-J \(£1~£.tt.. 

DRILLING COMPANY: 
DRILLING RIG: VE~ SOJ.J ''-

MATERIAL DESCRIPTION PID/FID Reading {ppm; 

Sample Depth Blows/ Sample Uthology 
No.and (Ft.) &•or Recovery/ Change 
Type or or RQD Sample (Deptfl.IFt.) 

RQD Run {%) Length or 
No. Screened 

Interval 

~~.~sltyf 
·. ¢9ns~cy Color 

·.·or 
Rcicli tlafdness 

Remarks 
.· .".';. ;.. * 

·.• 
> •• • . 

'O 

,, 
~ , • .I 
" ~ • I .'11 

~~-S-OF--,.,._r---1-~--~-~-.------+-V.-t-Er-(3ct.--,Tf'L--~----11--+--+---t--11 

~ : \ I 1 ... ~_on-_,~,.....---+v-.-·_L\_.11 ~-,l-tT-+'-G(l.E.--'(_-C_<.._P--_i' ___ ._._+-v-"'_c.'o_""_.r._u .. 1 .. _ ... , __ »,..l--+2..--+---4-0-11 

/ \1' i C.tM>l IJU '\O A-- 1 ,, 

...,..., 1o 

I/ 11>@1.-t c ~Awe ~ 1 - 'l. \ 
/ - t--~---1,__ ........ s_C,,.(l~~-------,0----~~o~~-+-~~~~--+--+-+-+-1 

./ 6 ~111\Jl l'"F : 2-7 

./ 
* When rock coring, enter rock brokeness. 

'"' Include monitor reading in 6 foot intervals 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: t)ttlt...LC: 0 TO ;i.., TD I /J ~"- S:c..ft1it£tJ t~uJ 
.. Drillii:ig Area __ 

Background (ppm):l._O...._ .... 

Converted to Well: Yes \1 No Well LO.#:· \3rnVJ't d..,"7 



Tetra Tech NUS. Inc. 

BEDROCK 
MONITORING WELL StEET 

WELL INSTALLED IN BEDROCK 

WELL NO.: ( 3 \'\I\ w Ii J 

DRiu.ER ,,\QN ( 

.------"'t"- ELEVATION/HEIGHT OF TOP OF SURFACE CASING:6'r4/8/"'-~.0 

......... .-.---+- ELEVATION/HEIGHT TOP OF RISER: 

'" ,, 
:M---.f--1.D. OF SURFACE CASING: 't ""'1 SQ. 

--- DIAME1ER OF HOLE:_8..__'···------

----RISER PIPE I.D.:~6._'<._,... _____ _ 
TYPE OF RISER PIPE: SC-H, 'tO Pye_ 

:.r.e---+- TYPE OF BACKFILL: 5£tJIDV\TJ;. Ctt,l f's 
C=f-'\(.Q fUi-E.. {;.oc...o · 

ELEVATION/DEPTH TOP OF SEAL: GV. OC(; Lf 
I 

ilili'i'itomi:t"-ELEVATION/DEPTH TOP OF BEDROCK: ~07. "' I j I 
I 

.--.-.f--TYPE OF SEAL: ~"1'lt>/J l. TI;. CH 1-P5 
C.§13..0 j?VU. C..Ot...D 

---t- ELEVATION/DEPTH TOP OF SAND: G <a <(.Ott I 7 I 

~.§---t---+- ELEVATION/DEPTH TOP OF SCREEN: ,a,.o~, , o, 
TYPE OF SCREEN: __ r_v_<-_____ _ 

. SLOT SIZE x LENGTH: 0.02 '4 LQ' 

I.D. SCREEN: _ _..~ .... "'-·-------

~---+-TYPE OF SAND PACK: Qij:: S~Q to ho 
Sfi.f / li B 

5 
,, 

~--+- DIAME1ER OF HOLE IN BEDROCK: -----
CORE/REAM: CO(?,f_ 

-------+--ELEVATION/DEPTH BOTTOM SCREEN: 
ELEVATION/DEPTH BOTTOM OF SAND: 

~~_ELEVATION/DEPTH BOTTOM OF HOLE: 
BACKFiil. MATERIAL BELOW SAND: $lo/I> 



Tetra Tech NUS, Inc. 

' PROJECT NAME: Crane NSWC 

BORING LOG 
C\ 

Page_/_of l 
BORING No.: \ 3 \fhw=[ 2 <3 

PROJECT NUMBER: 
DRILLING COMPANY; 
DRILLING RIG: 

Sample Depth Blows/ Sample 
No.and (Ft.) 6" or Recovery/ 
Type.of or RQD Sample 

RQD Run (%) Length 
No. 

If,, / 
l7 I/ 
Uo / 

""II" ~, 

tct v 
I/ 

120 v 
/ 

/ 
I/ 

<g,- \ / 
L 

Uthology 
Change 

(Dspth/Ft.) 
or 

Screened 
Interval 

l,IJ VC4 IJ I l/ ' .. : t 
'I! I 

I 
\ 

') ' iQPOf eon. 

-.-.... 
f,' --

DATE: -,~,-~~~--~0~3=-----.~~~~-

GEOLOGIST: __,,F"'""~....;E-'"""Q'--""W-.,_f_.~ .... Pr.;..;.V\t...-:;;~~--
DRILLER: ~ <:>~ Kti,F~ 

MATERIAL DESCRIPTION PIDIFID Reading (ppm' 
< .. ¥.~>~~ ~:·,>~ : '.<::,: u ' 

I· 
>",< 

s 
,'' 

~ ,, 'A~,~. ·' 

itsP.1 :~lty/ ·_.·.~~ ~?'.~. , . ' .·~ ' :: 
~' ·. :·.··;~;;;}'.':. c Remarks "• I 

' . 
CPns~· Color s t ·l =' or Material c:ri1:;; fl..!'o•r 

·/A E l aoe<k tlafdnsss .~·.:: ~< '. . ·;· .. * 'rl: "C 
.\·· / c 

2/..\ .·, 
' . '. :·;~; •·.,: "".,.,, 

' 

SI 0~1 '-~~ T'tJ 
'-'" 

o- n.s..., o ~P'"-
, ~R'"''liw~tc..r 

~· Dt:... '(I>(_ ~N t...,u ~-roWfi. 
t..vl , ..... , ... /:!..~- V6l +~~ .... C ,_,. 10 1 

I ~(t\"T\_PQ Gert:.\ '4to''F/1-fin (,ll,'?I._ 
ILJ-2.o •··-- - :::> 

'50f'T GLI:. co j\-t.. I~\ 711- tt ~611. 
17"7 {{IC. COb'C- "18• 

0 
f'C'E. ) &ftf'( 'r~ S~P~£11 ~ 1,. .-... .,... ~4 ·.. ' 

""/ ~ 
: 

<' 
\ / ";,-· .-
I / - ~ 0 G tt~- 'r 'Sh'1-Jf) )1'0~E. 

/ ' ~ 

i6' ./ ' ' " SOK / .. , 
v , 

\r .T (.-l\\1.J ~~·Or?~ I/ ,,. .t 

v ~ 
, 

~·· 

/ , _, 
• ... ~ ,, 
"Ill 

. : 
~1£.0 ,_,.. 

/ f1A1l9 Mat 1 'TO f-\(..k'l &« ji: l 
/ , ~~OS.~Nf: 

v ... 

'30 / ' - ·\~~~UW'\. 
v . 

t 
~ou ... y.'' /. <. vv (, ?- 'I 

~ ' , 
S-L /. 

, '«>R. ~(.... 
' 1) 7 ( . , 

/ " , 
I/ r' I , 

" 
/ 

.I 

13{' .. . 
/ I 

/ ' ' ' , ' / 
v I~ 

. ) 

) '{ 

" 
/ 

~ 
, \ I 

I , ' ~ ......... 
' ' ' 

/ ' 

/ .. 
'tO / 

• When rock coring, enter rock brokeness. 
· •• Include monitor reading· in 6 foot lnteivals @ borehole. Increase reading frequency if '91evatecl reponse read. 

Remarks: CM?1t-J\. TD 3~.S: CjS fµ<,<f!:U.tv> '£ u• Ob 

~~ 

~ 

!, 

Q 

In 

°I 

0 

li:. '• 0 

. ·-- Drilling Area 
Background (ppm):I .... -o--if-.. 

Converted to Well: Yes No ---- Well l.D. #: ! 31'\ivT@ 



.f 

WELL NO.: 

~ 
BEDROCK 

MONITORING WELL Sl£ET 
WELL INSTALLED IN BEDROCK 

Tetra Tech NUS, Inc. 

PROJECT ~ C{C.f\tJf; LOCATION ~WMV I?:, 
PROJECT NO~O BORING ~~mwr-~ 
DATE BEGUN 11] ii/03 DATE COMPLETED H/t'ipn 
FIELD GEOLOGIST :$'~~~ 
GROUND ELEVA TIO--N"""'7i""'""p-}-.5°'~..,-..___D ....... A ....... TU ....... M_N_W ___ D_B_B _____ _ 

DRILLER :J6'"1" %°\ fft 
DRIWNG 
METHOD furo- <)'ot>Jl'-c 

DEVELOPMENT ~I 
METHOD gJt.~C~F' 

....----.---"t- ELEVATION/HEIGHT Of TOP Of SURFACE CASING;?O).S-.31? 0 

-.-+---+--ELEVATION/HEIGHT TOP Of RISER: 

11----------~~~~ 
,, ,. 

.. ~ 

~ 
~ 

:...----i-- I.D. Of SURFACE CASING: 4 )( '-f S'TfEL 

IL 
,._ __ DIAMETER Of HOLE: J[ cfewrt -i-n S~-S-

l'$OUR"to1'..l Cl\:Sr/'Jt,.- a.' CIA, ~ : ,, 
~..,._-+--RISER PIPE I.D.: . ;) . 

TYPE OF RISER p=1p=E:~· ....... i.,...?f~N"T"le--------

---- TYPE Of BACKFILL: B£N fbN I 1£ 

ELEVA TI ON/DEPTH TOP Of SEAL: 700.5'f I ~ 
;i:n;;:;[li:rmti""-ELEVATION/DEPTH TOP OF BEDROCK: < CrJa'£af/l 'S. S' 

I 
----+-TYPE OF SEAL: &:Nfl>t-lrTt ~ Get,.p 

Oi+t Ps <KJ, C£'Il)() 

r---t-- ELEVATION/DEPTH TOP OF SAND: 

---ELEVATION/DEPTH TOP OF SCREEN: C2fS't I 7~ 
TYPE OF SCREEN: eve 
SLOT SIZE x LENG=TH~: ~/J~b---K_f_b...,;;---
I.D. SCREEN: ;;;{. '' - J 0 slo..f. 

--+- TYPE or SAND PACK: Q Te M~P s~t.JO 

---+- DIAMETER Of HOLE IN BEDROCK: ---
CORE/REAM: 4 It I $" ,, , 

__ __,,_ ELEVATION/DEPTH BOTTOM SCREEN: 
ELEVATION/DEPTH BOTTOM Of SAND: 

--"'T'"'""" ELEVATION/DEPTH BOTTOM Of HOLE: 
BACKFILL MATERIAL BELOW SAND: 



[ I L) Tetra Tech NUS, Inc. BORING LOG Page2_ot ~ ---, 

PROJECT NAME: Crane NSWC BORING No.: l ~ mvvr 2., ~ 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Sample Depth Blows/ Sample Lithology 
No.and (Ft.) 

G:> 
Recovery/ Change 

Typaor or Sample (Depth.IFt.) 

RQD 'Run Length or 
No. Screened 

Interval 

ff·ijffiF ·~ ! ; ~· ·.·• 

.-_-==-- -i/ 

Converted to Well: Yes 

DATE: ~~-....,-.i· I r--r-l~o-----~-GEOLOGIST: 
~~~~""41l--~-~~~-

D RILLER: 

MATERIAL DESCRIPTION 

: .· 
<~11 on1ty1 

.· ConBtlltency Color 
•'"' .. or 
Rock ttarc11111ss 

- .·· ·.:·.-i· .. .<.• 

~ ~ SILrt 5A'VIX1z,,J€ 

~- ~ ~' 
-~opr . ,,.. -•v 

Remarks 

PID/FID Reading (ppm) 

··:. .·N. ; .•• 
:~ J~ ... "" 
a.' ~~ ·i· iii .- ... e ~-· .. · -~-as. .. o =c 

·m· ~- Q . .... 
; 

'" 

lk 

. Drilling Area ..... .......,__., 
Background (ppm): I 0, if I 

No ---- Well l.D. #: \3 MWT".2.eJ 



[ I t) Tetra Tech NUS, Inc. BORING LOG Page 3 ot3 
BORING No.: \3 Ml2 <6 
DATE: ~.,.. ~~...,,._=-H~O!;:o";l~~~---
GEOLOGIST: ---:.:=:~~F-J-+.,.::.-""'F~-~----
DRILLER: 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Crane NSWC 

MATERIAL DESCRIPTION PIDIFID R&Jding (ppm) 

Sample Depth BIOW9/ Sample Uthology > , 
... .· .,;¥\ . :: ;,. u 

No.and (Ft.) s• or Recovery/ Change ' 
,." 

Type or RQD Sample (Depth/Ft.) ~~ID;!l~ltyl 
,, s · ... i;t · .• ·~·.· or 

•·~rlSlc1~j~Qr>{:';).·~ c '····, :. 
RQD Run (%) Length Remarks 'J! . .!! or Consl~c;y. 'Q. '"' ·._g 

No. Screened Color s ·J J 
.. '. 

lnlarval 
:,• .... or • I! .,& 
. ~·t18{dnes1 '' & . 'C , ... Q 

~) ~ , ·< :c .. ·~ .• 
..... ~'\e. 

" 
', .. >.o.; , 

i/ -· - --· .......... ,. . BWJ - -· I --,·~·"" ;:f~ B~ rt$tu(~-rfloJ ~ .. - .. ~. '3<li f'i\.£ 

/ ~~- ~~- :::Sf t-'1"( SANP Sil)l.J <::" 
~ ·~· ···:.-...t" ..__,_ 

/' 
.. .. 

--;;-;.,_ 
~ . 
-~ 

c ::>, / ,.. .. -. ,,. ' « f .. ~fj ICO- S'1 LT' 

~ J.,<o' 
,4, -

'° j .. b~ - ~ H 
·~<:-

~ 
, I/ : .... '°',· ,v -· . -

/ .. ~: ., ... - ~ 
'~ 

(f.f,G"-( ~l!-WD S'n;»Jt:'° . •, -•· - ' - . ~ 
/ - .'-'", - ~EDY.!" ~ StiAl-ES" - "tl-\1 tJ t..AM1tJl'\rf 0"1j - - -· 
:/ - -- -
/ - - -- --
/ - --.. -· 
/ -· -· 

,.,__ _ - ' _ .. 

:/ ---·'~ 
~ 

tf :/ 
-·,....;;.. 

c ~ 
)'P£ ~ 

-........... 

H J l 1i -::::-.~~ " ,. / ---~-·- ...:::::.--

:/ 
,--· ,y '----... 

_. . 
/ ---· v•-,l a ...... -- .. _•c;.. (_,,V/1({111:-0) 

..... ~ .. ' ~ 
·~ 

I/ .... """'~·,--
~ _:t 

' 

/ -. - ~ ~ 
s~ rHW LlftkS FllS H$ - 1"1+1.J - ·-" ~~ 

/ --- --=:::s-
~-

/ -~=~-=·-·~ 
~.Utt ~ ..---=-'~ 

.M6 / L-::::;:::- " @ fl'..\r7t' _ .. 

/ 

<!., / -· ' 5 .....;-··/ 
,r 

~ ~ '1"'/e,, :J . .. . v~.-( 

~ 5 n-rvOS1'f:>NI::- - -'7JJ . Ai o~ H . . l#tt.f) . . 
• When rock coring, enter rock brokeness. 

...... **-Include monitor reading in 6 foot Intervals@ borehole. lncrease·readingfrequencyif-elevate<heponse read ..... ·-· · - · · 

Remarks: /1''-t;j,,i'ft\liT Ibo , • .,.;:; W" 
.. .. - . Drilling Area .. . ... -

Background (ppm>:I o.i I 

No ---- · we111.D. #: ts fflWt2A Converted to Well: Yes 



[ I LJ Tetra Tech NUS, Inc. BORING LOG Page _f_ of _I 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG· 

Sample Depth Blows/ Sample 
No.and (Ft.) 6" or Recovery/ 
Type or or RQD Sample 

RQO Run (%) Length 
No. 

4 I/ 
~I I~ 2.01 

II I/ 2.0 

I/ 

* When rock coring, enter rock brokeness. 

Crane NSWC 
5 OtpO 
C::> o"""' ~ r: e.. • fV\ ofl. IV FR

C... Me ~·so 

BORING No.: \ ~ f'I\ \N r "2... q. 
DATE: ----1~\--.......... Y----O~)----.... __ ~ 
GEOLOGIST: __ __,_f'l\__._._ca ...... _,c.~o_,c_......._,H.:...~-A...;../IJ_.... 
DRILLER: .S 'IV A t- s. 14 

MATERIAL DESCRIPTION PIDIFID Reading (ppm 

Lithology .. 
Change 

(Depth/Ft.) :''SOii llenelW' 
or 'Cl>nsl11ter!e<Y 

Screened 
' ' .. Pr Interval .• ~ttardlleSll 

•' 

.. /,:';:~>:r:::.;' 
;., >'>: .'. 

;. "\~'.>c;, 

Color 

Bf4'.: ~\LT 

TD 2 ~' 

Remarks 

~ .... - 0 0 

FIL-L..."fO cp? 
. 0 

Hi.. 0 ,,.... C..H ,p s 
r-o ,.,.,..,. ,,. .,_r 

Drilling Area..----. 
. Backgro.und (ppm):! C) 

6 c.. ,._, 131-r 

Converted to Well: Yes No Well l.D. #: I ;, M\t\IT 2-9 ----



~ 
Tetra Tech NUS, Inc. 

BEDROCK 
MONITORING WELL SIEET 

WELL INSTALi e> IN BEDROCK 

WELL NO.: 13 MIA/T Z. 9 

PROJECT (_flf:\N£ LOCATION (R.t:vv£, .IN. 
PROJECT NO. \f O (p 0 BORING I :> MW r 2. 't 

DRILLER J:° W A ~ S H 

DRIWNG H ~A. I 
DA TE BEGUN I I - ':f - o 3 DA TE COMPLETED I ! - '1 -D ) METHOD A. R.. 
FIELD GEOLOGIST ~. C::>. C. oc. 1-1 P. A 11J 

GROUND ELEVATION '9=io DATUM f..JA.VO ea DEVELOPMENT ~ I 1... l'f,Al./S~t.ff{ 
METHOD Cv!l:'l:f 

...... ---.----t- ELEVATION/HEIGHT OF TOP OF SURFACE CASING:7lA5'0/,(,~ 

-.-+--+-ELEVATION/HEIGHT TOP OF RISER: 

'+
ft ,, 

.,._ _ ___.__ 1.0. OF SURFACE. CASING: ~f.f SI\ ~nfj& l-

'I • ,, 
~-...._ DIAMElER OF HOI.£: 8 (2_ ~I 5 / ~ ~TD 

ti 
~4+---i--RISER PIPE 1.0.:,........=2.;...._,,. _____ _ 

TIPE OF RISER PIPE: SC:. H 4 o P v c. . 

'.Ao&----+- TIPE OF BACKFILL: 1°3 E. Al To N 1 Tf- CH ,p~ 

ELEVATION/DEPlli TOP OF SEAL: '"~ .. l L R.. 
ELEVATION/DEPlli TOP OF BEDROCK: ~~<t. l ~ ·' 
TIPE OF SEAL: '-c!'=e> evf\-~ 
C,Qt.D Gt!t-..>'!P N 'r' C.l=t ,p, 

ELEVATION/l>EPlli TOP OF SANO: 'Cf"\ L '1. 

__ _._ ELEVATION/l>EPlli TOP OF SCREEN: G,8Cf. \ {. 9 
TIPE OF SCREEN: . p v c.. s c. H- '-t o 
SLOT SIZE x LENGlli: • 0 2'0 x Ip • 
1.0. SCREEN: 11 

io----t-- TIPE OF SANO PACK: G L 06 ~ L 

f'\€01\)1"\ SLJO 

,, 
i---+- DIAMElER OF HOLE IN BEDROCK: _Y.._ __ 

CORE/REAM: _________ _ 

--+- ELEVATION/DEPlli ·BOTTOM SCREEN: 
ELEVATION/l>EPlli BOTTOM OF SAND: 

--- ELEVATION/DEPlli BOTTOM OF HOLE: 
BACKFILL MA lERIAL BELOW SANO: 

C,l·fffil· l t <O 7 20 
(;;7 0 

----



( I L) Tetra Tech NUS, Inc. BORING LOG Page _I of _l_ 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Sample Depth Blows/ Sample 
No.and (Ft.) 6" or Recovery/ 
Typaor or ... RQD Sample 

RQD Run {%) Length 
No. 

I/ 

I/ 

I/ 

I/ 

Converted to Well: 

Crane NSWC BORING No.: I 3 MW T 3 O 
~(gO DATE: -----..... , ":""\--\...o---0-"'"!...-.-... __ 

B 6Wi€R... N\DR..NE'-R.. GEOLOGIST: _ _..M--'-'''--ea ___ . .... r ..... o....,c....:.H.a.:.R..=A_.f'J __ 
c N\ E s:s:o Arv DRILLER: ..:J ' v.J ,q L ~ H 

Uthology 
Change 

(Depth/Ft.) 
or 

Screened 
Interval 

MATERIAL DESCRIPTION PIDIFID Reading (ppm' 

'' 

; Soll Density( 

Cc>nsi~nl?' 
or 

·. ~l>Ck Hardness 

,', 

Color 

''.·;;<>\' ·, ,>·; u 
•, ,-.. ·c, •'><~ 

''\<'·«· s 

M.~a-~(~iiffi~~~~. ·-' . '. ~ 
* 

C.oA._ 

--ro 2-S:O 

Remarks : :! • .. · ·.·~.. t l. - ' l lit 
1 ·.r.··.· ... .. ,·((I, ~ & ··:§ 

. ·.···~ 

- -Oo 

Drilling.Area. --
Background (ppm):I - I 

No ---- we111.D. #: \ 3rn\A/r 30 



r.iJ BEDROCK 
~ MONTORING WB.L Sl£ET 

Tetra Tech NUS. Inc. WELL INSTALLED IN BEDRj>CK 

WELL NO.: r-s Mwr:so· 

PROJECT c f<- ~ t\) ~ LOCATION c R. AtJ EI :c tJ 
PROJECT NO. Cf o (D BORING I ~ M vJ T ~Q 
DA TE BEGUN ti - <.p • O "t, DA TE COMPLETED t \ • !e- o ! 

DRILLER Bwsu.:.-MolltJf"B... 

DRIWNG tt I A 
MElHOD ~A r (<... 

FIELD GEOLOGIST ftJ .Y . C. oc.. H fLA fJ 
GROUND ELEVATION 6<".\<..5'1 DATUM NAVO ee> DE\JELOPMENT &rl ~ft(L I PtJM4>/ 

MElHOD Svrtc,£, 

.....--....----t- ELEVATION/HEIGHT OF TOP OF SURFACE CASING:618."?7/ z,s· 

---+---+--ELEVATION/HEIGHT TOP OF RISER: 

,.,,.._ _ __.__ I.D. OF SURFACE CASING: if 11 ~"flt ----------
~--- DIAMETER OF HOLE: 

•• 
~,..,._ _ _...._RISER PIPE l.D.:=,......::2.::.,.,,........-------

TYPE OF RISER PIPE: p \) Ce $ C. 1-\ 1!-Qu1..t: 
'-t 0 

----- TYPE OF BACKFILL: C E. \ C. 0 p u~L 
<a 0 t...}) ,..,.. C'. P• v fl') c.. '"'I 9 $ 

ELEVATION/DEPTH TOP OF SEAL: cOCf ~.S7 I 73' 
~r:i;:;:;rl-o-ELEVATION/DEPTH TOP OF BmROCK: C:>'Ol. )7 / l '5". 

r 
~-+--TYPE OF SEAL: C.. e' \C.. 0 put'l-E.. C,Ot....C 

Me-cl IJ r'\ c. , .... I e.s 

.__...,.__ ELEVATION/DEPTH TOP OF SAND: 

gf--l!!!!l---+- ELEVATION/DEPTH TOP OF SCREEN: (.o82. S7t \ 'i 
TYPE OF SCREEN: p \) C. ~ &. o try Q 
SLOT SIZE x LENGTH: • Q 4 0 )., I o • 
I.D. SCREEN: 2- , I 

EiP--+- TYPE OF SAND PACK: c E sr MED I VM 
.!? "Vt) 

4 
,, 

i--...._ DIAMETER OF HOLE IN BEDROCK: -....:...--
CORE/REAM: _________ _ 

~--+-ELEVATION/DEPTH BOTTOM SCREEN: ~ 72.57 tt*"f · 
ELEVATION/DEPTH BOTTOM OF SAND: (0 7l.S7 / 2s-

.-- ELEVATION/DEPTH BOTTOM OF HOLE: ~ 7l. 57 /2-~ 
BACKFILL MAlERIAL BELOW SAND: NIA 



( I t) Tetra Tech NUS, Inc. BORING LOG Page_\ ot_r 

PROJECT NAME: 
PROJECT NUMBER: 

BORING No.: I -S l'-A.. W T ~ I 
DATE: --~,~,~-~s---"'-~0-3--....--......._ ____ ...;.,. 

Crane NSWC 

DRILLING COMPANY: GEOLOGIST: -""'M~. ~'2~· =C:.-.:O;...::C.:.:H:..1..LR..;;.;.:.A.:.::N;...__ 
DRILLING RIG· DRILLER: J"" W ~ L.. ~ M 

MATERIAL DESCRIPTION PID/FID Reading (ppm, 

Sample Depth Blows/ Sample Llthology 
No.and (Ft.) &"or Recovery/ Change . : 

Type or or RQD Sample (Depth/Ft.) \S!)I' O!tns.lty/ , .. 
RQD Run (%) Langth or C91u!l&te11!;Y . 

No. Screened or Color 
Interval ;'Jiof:,k Hard-

Remarks 

LT 
/lRA. I'":. LA v Ev s , Lr sili 0t"'l 

I/ 

I/ 

i/ 

/· 10.0 flAf{D /Hl.tLL Q /0 
1 

·1At: .4/.:s 

'/ 

I/ 

I/ 

Drilling Area __ _ 

Background (ppm):I 0 
•· T·o ,·,... 



WELL NO.: \ ~ MVJ T 1i I 
BEDROCK 

MONITORING WELL SHEET 
WELL INSTALLED IN BEDROCK 

Tetra Tech NUS, Inc.. 

PROJECT (_ P- A. rV f; 
PROJECT NO. 9-o<.e o 
DA TE BEGUN I I - S" - o 3 

LOCATION ( f'l\N E. 1 f\J DRILLER '?~.sf'(L· /\ll.OflAJ6 
BORING I 'S f\..t\ w I } I ORIWNG I 
DA TE COMPLETED I\- 5 - o ~ MElliOO H $ "" A f<. 

FIELD GEOLOGIST ~· (p. 
GROUND ELEVATION $0\$: ~G:J 

(, 0 c. lj ~.A tV OEVEL.OPMENT Rf\ 11 ... r:....'1../ 
DAlUM NAVO 08 MElHOO ('u~fc:+uttt.€ 

........ -.....---;- ELEVATION/HEIGHT Of TOP Of SURFACE CASINGb~~. /.ftJ $ 

,_.....,.-....---t--ELEVATION/HEIGHT TOP Of RISER: 

r_ 
"Cl 

~......------~-.-r*7t 

~ 
~ 
< 

''-'' u.f( ;t.9----+-- I.D. OF SURFACE CASING: 'T' ~ "l S'Q ~f c_ 

I •I 
tO '/ • ,, ,.__-t- DIAMETER or HOLE: p / 2..- ;o 1 ys . 'i ro ro 

i 

2. I I 
----RISER PIPE I.D.: f D 

TYPE Of RISER PIPE: p UC.. <;.e,..1-u:pvt..£ 
l.f o 

.---- TYPE Of BACKFILL: C. e I c.. 0 P vR e.. 
. GaOkD !!? I!. ""I otJtil'~ c..111P:i 

ELEVATION/DEPlH TOP Of SEAL: 

:m;:a:Dmlt"-ELEVATION/DEPlH TOP Of BEDROCK: 

~-+-TYPE OF SEAL: c... £ ,- C. O f? v ,__ E. 
& E t.J "t"o"", riS- c...1-\, P~ 

---+- ELEVATION/DEPlH TOP OF SANO: 

---+- ELEVATION/DEPlH TOP OF ~: {a83. % I Io. 
TYPE OF SCREEN: p UC.. S. c.. o \\E. 0 
SLOT SIZE x LENGlH: . 0 4-0 >s I 0 1 

I.D. SCREEN: _ __.'2.....__' '-------

,.___-t-- TYPE OF SANO PACK: G (.... 0 & A. L. 
Y"\ eo , v M ~ tir. N o 

---+- OIAME'IER OF HOLE IN BEDROCK: '; 
11 

CORE/REAM: _________ _ 

----r- ELEVATION/DEPlH ·BOTI'OM ~: 
ELEVAlION/DEPlH BOTI'OM OF SAND: 

--"T""-9 ELEVAlION/DEPlH BOTI'OM OF HOLE: 
BACKFILL MAlmlAL eaow SAND: I\/ A 



( IL) Tetra Tech NUS, Inc. BORING LOG Page _(_ of_/_ 

PROJECT NAME: Crane NSWC BORING No.: \ 3 tv\WT 2J_ 
DATE: I Oi8- O~ 
GEOLOGIST: Fa; w~~ 
DRILLER: "\ <') /0 K . 

PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

MATERIAL DESCRIPTION PIDIFID Reading (ppm) 

Sample Depth BIOW9/ Sample 
No.and (Ft.) e•or Recovery/ 
·Type or or RQD Sample 

RQD Run {%) Langlh 
No. 

'f I/ 
\-1 
IS-?..\ '/ 

Lithology 
,;, ~, 

Change .· . . 
(Depth/Ft.) ·so11~~,, 

or Consi.tency 
ScrMn8d •:· ., . or· 
Interval .Rock ti11rd!l8n 

, .. 

·. 

Color 
Remarks 

tf ·_s_ . £. i ·li -I GI 
· E. a l! .ai· 
~-· i 5 · .. JE 

. ·.~·.·ID. Q 

.... :~ : ·: 

.. ./ 

./ 
l...l:ll~.+----1i--,-+----.. - - -

/ 
" 5" / ,. 

1---t--4'----:=+---~ll;JPofi-----t--+--------..---+--+---------t-+-+--+---

t----+-~F--:;ot----t ~o ,'- '<'-:- z.... 
/ 
'/ 
I/ 
/ 

lO / 

f' 

''. I -~ 
' 0 .. 

/ 
I {Y\E~ 
, I 

' 

/ 
I./ 

' HM.D J 

v 
/ 

I 
..I 

.. 

v 
/ 

, 
' ~ I 

~-"'l. 15" 4 ". 
/ 

1 

WARO .. .( .. , 

.. ·~' •' ,." 

"·· J 

~~~o~~I~ ~- .. ·~~~~~~~~~~~~~~ 
I/ •,, ,, 

1// 1--.• -. -. -... -., +:-:V\'\~e~o=--
/.:. ;. I j,, J ~ 1--T':..ft.:.Li'i:' ....... T-t-=.a.. ..... a;..:;;.~~;;..a...;;.___;;....;;...:;....;.+;-1H-.X....:=---=-..;.:.-1-t-+-+---I 

_.,, n'\l> -:--.:.. ;__,_ 1-C:..._. '"'MOPT'"L..t..-f.w.J~~_...~~~.:..;;.~~~:-l-lf---~-=-~-t-"-t---l--t'-0--1 
y / ::::::.:"."..:.. 

1.....-1 - - . t---+---+--+----+-----+rlH-"---~-:-"-t-t-+-+---1 
~/ ~ ~-=---= 

s-:i, 

• When rock coring, enter rock brokeness. 
•• Include monitor reading in 6 foot Intervals @ borehole. Increase reading frequency If elevated reponse read. Drilling Area __ .,. 
Remarks: S~'n:,,.Q V.S l1J1t- kVfl oVL 'l. 1-\ I,.. e>Ol\\\G 1• '5 ' fl.I I\.. L Cb\..NE.~T Background (ppm):l I 

Tf5"'i=ii:O, $lierk!,,:<l W ~I -



WELL NO.: \' 'TY\-W J '3 ~ 
BEDROCK 

MONITORING WELL SHEET 
waL INSTALLED IN BEDROCK 

Tetra Tech NUS, Inc. 

PROJECT C..g~g. ~~w c_ 
PROJECT NO. _ _.q .... o_..G:....,C>..._ __ _ 
DATE BEGUN \O-l<a-o3 
FIELD GEOLOGIST f2-g,w W 
GROUND ELEVATION 60\?>.li '2-

LOCATION Sw'Y'-'l U \3 DRIU£R jgN ~f\Ef?«. 
BORING I 'l ~ w T} L DRIWNG 
DATE COMPLETED ~0-'2.1-03 MElHOD Rtlro ~ S.0"1l <.... 
et~ DEVELOPMENT ~'11 '-~/ 
DATUM NAVD MElHOD ~(ScA,61! 

...--.....----t- ELEVATION/HEIGHT OF TOP OF SURFACE CASING:6~·" f ~ • 4£.t. 

....--.-.--+- ELEVATION/HEIGHT TOP OF RISER: bC'ff..O't /' J...4: 2. 

" e-; 

,.,._---+-- l.D. OF SURFACE CASING: 'f lC 'f ------------
8

11 
~-...._ DIAMElm OF HOLE:__.._...._ _____ _ 

2
(( 

------RISER PIPE l.D.:=::---....1-r:=..----......
TYPE OF RISER PIPE: Sq-\ ltQ pv L zi QS 

A4---i- TYPE OF BACKFILL: BIH..tmAJ lTE., Ch 1 p 5 
CtkU:...O fUJl..G. (..t>LQ 

...., -

ELEVATION/DEPlH TOP OF SEAL: 

:;m;;;i:m;:;zt-ELEVA TION/DEPlH TOP OF BEDROa<: 

G Cf,., ?.t :i.: 
~q l,l 1- ~# s-~ 

i--4-- ELEVATION/DEPlH TOP OF SAND: 

f.---4-- ELEVATION/DEPlH TOP OF SCREEN: '<aS"." 7,t f{ 
TYPE OF SCREEN: -4f...JYL.,,;C...-... _ _..,. __ _ 
SLOT SIZE x LENGlH: 0, QZ ")to' 
I.D. SCREEN:_..-'_' -------

io-----+- TYPE OF SAND PACK: QT.:C $A1yn 10/30 
SE-f{ lS6 · 

,.~., ---+-- DIAMElm OF HOLE IN BEDROCK: _...2~--
CORE/REAM: CO fl E (? t T ( <t . 1.6 ttt PJ:A-) 

----+-ELEVATION/DEPTH BOTTOM SCREEN: ,7).(,: 18' -
ELEVATION/DEPlH BOTIOM OF SAND: <; 7 J,,~ 2l>' 

--- ELEVATION/DEPlH BOTTOM OF HOLE: (;&,SSW Q..5'' 
BACKFILL MATERIAL BELOW SAND: ___ _ 
e~-~ cMl!i 



( IL] Tetra Tech NUS, Inc. BORING LOG Page_I ot_L 

BORING No.: 1 3 MW T 3 J PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Sample Depth 
No.end (Ft.) 
Type or or 

RQD Run 
No. 

(. I 

1do 

Blows/ Sample 
&"or Recovery/ 
RQD Sample 
(%) Length 

lk /.S/ 

X 1.s-J 

2~ v I I I?~,,_, • 3 

/ 1:,,q/ 
~ 10,() 

Crane NSWC 
<fora O 

0 OYY$~R..· M O~f.J E: R... 
c. Mr= s~-o Al" v 

DATE: --~11-----v,,......._~o---3-=-........ -------

GEOLOGIST: M. C;o. ' QC HA.AN 
DRILLER: -....:.::~~. =--w..o:....;:Ar:;.&.'-..:..S~M.....;;.. __ 

MATERIAL DESCRIPTION PIDIFID Reading (ppm; 

Lithology 1· 
Chenge ,· ', •: 

(Depth/Ft.) 
',,( ~ 

0~1.~lty/ 
. or :'CoRSf.Wlll;Y. 

Screened .· ... · . or Color 
lntervel '.Ji~ ttarciness 

t,~ 

M·Oft.1.>e !AN 

MOelVSF 
/...../ 
J{/)AJ 

V.Of~ 
Lr 
l.~AJ 

'/0,1"1 

~ 

/:<: u 
s 

M~~il.1.~f~~~~i~; ·.. ~ Remarks 

su ... ;- l/Q- c.. t..A 'I 

~ u .... r-. /l1 I (_ A- l t= OJC, 

'"':i tt-T'f SAw~/ 
.s i\p~....,rt;.. 

Dl\f"IP, .. ooie~ 
~1111 "'IA T: 

$/'J 

SM 

~ 

Qfltl"'lfi", 

F .{;: S ril-"'°' E () 
L. ~tNAfT/:) A- r" 

e,r,.,' 

0 c:\t"IP, C:,/..I( ~ ,.,'F 
,:I!:. c:: ._,._":;~,;,,,~ 1i.J 

0 0 () 0 

0 0 0 0 

0 0 0 ~ 

0 " 0 Cl 

0 c 0 l""l 

• When rock coring, enter rock brokeness. 
** Include monitor reading In 6 foot intervals 0 borehole. Increase reading· 

Remarks: ' ' 
0 

Converted to Well: Yes No ------

Drilling Area __ _ 

Background (ppm): I Q I 
fF (l.J 



Tetra Tech MJS, Inc. 

BEDROCK 
MONITORING WELL SIEET 

Wal INSTA• I ED IN BEDROCK 

WEil. NO.: 

DRILLER f-;>o w st;f.'.. ·M PROJECT C&e._l\J E LOCATION C.. fLA"-'E I tu 
PROJECT NO. !f O (o Q BORING I 3 MW T33 DRIWNG 

METHOD ,t-\ ~A: I A ,P.,. DATE BEGUN I l-Co-03 DATE COMPLETED //-4-03 
FIELD GEOLOGIST _,,....-a..:;M.M . ...,.Cz .......... _c.,_.--0._c.....,_1-\.._.R-.___~ .... rv...._ ____ _ 
GROUND ELEVATION 700.1 't DATUM NA-VO =-~rv~~~$QW. 

.....,--.----r- ELEVATION/HEIGHT OF TOP OF SURFACE CASING:7b'l.Oo/ 2.. 0 

-.-+--+- ELEVATION/HEIGHT TOP OF RISER: 

u'' '' ,..._---+-- 1.0. OF SURFACE CASING: J 'I &f 5 Q 

7l>l~71 r.9 

'/· I 1/ 

,.__-+--DIAMETER OF HOLE: ff ti. To to , '-f ro ro 

-, II 
1"7"i,..,._--t-- RISER PIPE 1.0.: 4------------TYPE OF RISER PIPE:_p,...._...v_.C:...___ ___ _ 

'"4----+- TYPE OF BACKFILL: c E TC p e () '2-e 
G oL p M. F-D<uM {JG (...c.£ rs 

El.EVATION/DEPlH TOP OF SEAL: 

;m;;:;mn;i:t-El.EVATION/DEPlH TOP OF BEDROa<: 

il&lt--+--TYPE OF SEAL: C.. E lc.o p "' ie. E.. 
'2ot-D M Ep tu"" p e L.Le Q 

--+- El.EVATION/DEPlH TOP OF SAND: 

,97.l't/ 3. 
"qp, l lt Io 

--+- ELEVATION/DEPlH TOP OF SCREEN: <;/~().l'f I lo 
TYPE OF SCREEN: e Y C. S Lorry- O 
SLOT SIZE x . LENGlH: Q 2. Q x 1 O • 
J.O. SCREEN: ' • 

---+-- TIPE OF SAND PACK: Bes 1 fl'\e o, ue> 

$".v 0 

__ _,__ DIAMETER OF HOLE IN BEDROCK: _'i......._1
_
1 __ 

CORE/REAM: __________ _ 

_ __,,_ ElEVATION/DEPlH ·BOTTOM SCREEN: ~=('f · . 
ELEVATION/DEPlH BOTTOM OF SAND: "" 

.--...,-- El.EVATION/DEPlH BOTTOM OF HOLE: (;. • ( 
BACKFILL MAlERJAL eaow SAND: ___ _ 



( I L) Tetra Tech NUS, Inc. 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Sample 
No. and 
Type or 

RQD 

I<....., 

Depth Blows/ 
(Ft.) 6' or 
or RQD 

Run (%) 
No. 

I/ 
I/ 

'HI/ 

Sample 
Recovery/ 

Sample 
Length 

/,, 1% 2,0 

~1/ 

I/ 

I/ 

I/ 
I/ 

• When rock coring, enter rock brokeness. 

Crane NSWC 

lD.o 

BORING LOG Page _l of_\_ · 

BORING No.: _---il .... 3..i....;..M....;..;;.\IV"T.;;,.._i.-3:....4'----
DATE: 11-1/-03 
GEOLOGIST: --'":....l\..:..-..::.4.c....;.· ~<~O~< ..:..1-1:..:.A-_..;.:,A.;_,u_ 
DRILLER: ..::J . \.A.I A LS H 

MATERIAL DESCRIPTION PIDIFID Reading (ppm] 

. :;. ';.; u 
s 

. ,.<, ·; <~'. :;>,'·\;·;~::.,.;<<-' ,;_ c 
Mateii;i!C_l~.n .·< S 

* 

. ·.<?; 

,_ 

T' () 2. D~ ..5-1 

Remarks 

F1LL., {3Vl"--IJVu 

'-Ot.. ~ v-iS-0 I iV 

F11..c.. - "1 • 

- - .b 0 

,~ 0 ,{,, 0 

• J. ··"' .(, • {, 

•• Include monitor reading in 6 foot lnteivals 0 boreh~I • Increase reading frequency if-elevated reponse res&.-·· -- ···· 

Remarks: ' z.. 0 D '1 -4 T ' ' 1 
Drilling-Area __ _ 

Background (ppm): lo 3 41 
~· .,,.... '() 

Converted to Well: No ---- Well l.D. #: / 3 fk CA../ T ~ t.t Yes 



~ 
Tetra Tech NUS, Inc. 

BEDROCK 
MONITORING WELL SfEET 

WELL INSTALLED IN BEDROCK 

WELL NO.: (JM.WT 3'j . 

PROJECT N INS( LP Av£.. LOCATION c. P, •. p, N (!. r· N. 
PROJECT NO. q D (p a BORING I"') Al\ \f,/"r3 '< DRIWNG Mo fl:.. ,.Jr 14C-.. 

DATE BEGUN II- fl··03 DATE COMPLETED 1(-tl-O) METHOD H ~~IA ft.... 
FIELD GEOLOGIST f',I\. G. LOC.tt R A'V 
GROUND ELEVA TIO_N_G>_C\,_~-....;....-¢:;;;,,-....;;...;;D;._,A;..;TU.-..M___.N..;:;fr_·v-p----- DEVELOPMENT 13At t..,f;I...{,, 

METHOD SU8C.'( P~ 

.6'P'--.----+- ELEVATION/HEIGHT Of TOP Of SURFACE C.ASING:Br!B~t z.s· 

..---+----+- ELEVATION/HEIGHT TOP OF RISER: 'Cff.'tj I Z, 5 

,_.,, "s 
:.Lll----6-- I.D. OF SURFACE CASING: -r 'f.. ;t fl. 

I. • 
~--"- DIAMETER Of HOLE: 0 /';;_ "f 0 I 0 , Y '' 7 O 

fl) 

._.,...__ _ __,__RISER PIPE I.D.: 2 
TYPE Of RISER p=1p=E:~· ---,if~· Vi~(.-$_G_l::f __ -r-,,-.,,-4..<-£ 

:,..r,e..---f.- TYPE OF BACKFILL: C .. f: T ~O p v"" (;,. (,. ot.tl 
iii\ f, 0• §I''• {~,. f' v1 Ov' :r f'.. C...; ~f'S 

ELEVATION/DEPlH TOP Of SEAL: 

~ri:i;;;:t-ELEVATION/DEPlH TOP Of BEDROCK: 

fl*F--+--TYPE Of SEAL: C. f: I(. Q . p IJ~ c; 
G0'-1? t-1\E o;u N\. cc ,....,....t,...,nc.. 

C.. H <fl!'> 

_ ___._ ELEVATION/DEPlH TOP Of SAND: '8~3S/ tt} 

1----1- ELEVATION/l>EPlH TOP OF SCREEN: ~ 9J~. J$/ f 0 
TYPE Of SCREEN: . p 1J (.. '? t. g r rf r:J 
SLOT SIZE x LENGlH: , Oji.. 0 X I 0 • 
I.D. SCREEN: 2 •' 

lo--_,__ TYPE Of SAND PACK: GL 0 0 6 (.... 
t"F·O !;>e·• !,.AN 0 

/I ---+- DIAMETER OF HOLE IN BEDROCK: _1..-l_.__ __ 
CORE/REAM: . - .. ----------------

..----+-- ELEVATION/DEPlH ·BOTTOM SCREEN: '7}. ~/ 20 · 
ELEVATION/bEPlH BOTTOM OF SAND: {;72.SS'"t "20. S' . 

.--t"- ELEVATION/bEPlH BOTTOM OF HOLE: ~ 72..i(['. AA.)-
BACKFIU. MATERIAL BEL.OW SAND: N /r.., . 



( j L) Tetra Tech NUS, Inc. BORING LOG Page _J_ of~ · 

BORING No.: I ~'nlw \ ~i;--
g~6't~GIST: -, ..... ]~_--:B_2::::-e~%1"""---:£~>~~M'\1---$-U.---
DRILLER: ~j~o.._i_.v~K.---.-....~.c.:;;=---

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Crane NSWC 

Cho" l $~ tv\o «t-1G:-<t. 
VS-tl.6A- SOM\..<-

G\OG> O 

MATERIAL DESCRIPTION PIDIFID Reading (ppm) 

Sample Depth Blows/ Sample Utholcigy ., <,~r.,.;;~ .. »:~{'"· ·, ... ,. u 
No.and (Ft.) e•or Recovery/ Change 

;.··u•1e~%.~~jion:•.•·: 
s Type or· or RQD Sample (Depth/Ft.) <so11 llensltyl t Gt ~- ~-RQD Run (%) Length or ·c~N;y\ c Remarks ·~/ 

No. Screened' .or Color s ! I ! ··~·· Interval ~'"8fcinea '"-:... * ·o 'C 
'. en al Q 

·. ·• .• .;,· [J\ .; ' •-<:-:·· ' . 

v '(~-(34h.J 

v t\A.O 'f'Tl-fC 9 , 
G.U:'1' t?T"t0 

IV I D -t. o y E".l- l31W 
r '--' .u... 11_ l u\.. .-0 

l~ / 11-\PO 60"1 G. fl~'t 
"'1"n7~. z. 

"" ,. ~{) lllV MS...O Gt'~ &A-t.JO STONE 
.·-.;,.;-.-~~ 

() 
/ Btt i"R~<-F- /'J'IMov Nr 

' v HA1tD f\'\sc B ~-o Of\'.-0 Gl"'fM( C.Oli!i '{f'l. /rtJi ' 
'/ f'Oi>'S>I\.~ 

v -~ - ~ 
-l11!'.Vl'1/,..U~ltrl( £.~ JIJ"1T"ICIJ -- SOFT / r- - -

/ -- - U(°(f'{ Sl £i,.. + ;; ~'< W( F~~c,.\ :- ~t-t~~!! - --/ - - Qt"~ ~c. S\l..T-~ 

~ ~..:.~~~ ~~¥ ~tL.. 'I 'n>Vt:.. 1'(1-\ ~.~ St..\'--~ cw"'"~~ ........ ) o ... A •-..:...,.--::-.....- &-1'1""11.1"-·TIOI"" ~\..\<.. ~(U'.Y~ ~\\..T~'f':11"1\t 

s-.1 ;>S -.y 
" ! ... '- .. \-\~O ~ ..a...&nc-..,. 

/ '',' .....:....n..-a...JQ S.\I ~'"" ~ T"-t..c...t!. , 

v l1J"f8 \ l.J F'YttO er .. co~ C. H~C.O~ 'fie 
I/ .,', ~, ' P"t., ~""",.. ~os~~ 

/ } ~ w/l«tf'c..1.11..~'lt. L ~'ft'I • '--/ I-~ t. ~I 

/ . 
i/ --- - <:tl-T" $Tt11.I~ kl.A" ,.. l..t ~.- t... ,;. 0 

( ~ 
-::::.---- - L ~ I Vlo,,.-to lJ e~tt..-G,lll'fl .r0:>11....-s~~ 

-- 'f.&r ~ l ~ 
-~ 

~-- --
' ~ ~ v "' ,. ,r to.ED 1*. kf.-T V. t\:-t\tJ 6E'DS. '.& w~f0$\L) BD ,. 

/ ~ ~()Fl 

/ - GIF;' OF SlL.T'" + Sl'r.,O'OTO~ . /':rtJfl CHM\.C-0~ 
/ -

/ - -Cl-fkW/tr1-. '-~'!Mt B~ITT\..! / , ~ \ t-'31.! 
/ '• 

', 
, I ~ 0 / ....... ~-

" s-:t. / - - - sor-r ·cu "I'> l>t:.. ~(t. £'{ ~OOSMJt Cr /.r..,_ -- l~<-...-rior"' 
1100 3) 

....... - - tv\~O f. 8£.00•tJC.. C.~~ Ir.JC.. lfJ\~b 
/ .-.::- -. 

y - ·:n i.se,,~ / - Wf f-PrlM. TO I/ - ·-v - - ~.\ f) v -- .._ 
- V. LU£.~'flir4tf0 -v - -/ -

( - -
j' l~q 

_... - - ~I , , 
("11111".' 

' "f{} / 
... Drilling Area_ ......... 

Background (ppm):I 0 

Converted to Well: Yes No ---- Well l.D. #: l7>MW\ '!> $" 



WELL NO.: 
BEDROCK 

MONTORING WELL StEET. 
WELL INSTALLED IN BEDROCK 

Tetra Tech NUS. Inc. 

PROJECT NS wt. e, R.~ tJ ~ LOCATION CR.AN~, T:N 
PROJECT NO. q o <o o BORING I ~ MW I~ .s-
DATE BEGUN l ()-~~ · O!> DATE COMPLETED t I· 19 -03, 

DRIU£R (';S 0 ~ S .E& . 
DRIWNG fJ\ RNJ!. A: 
MErnOD S' ON I c.. I A . B... 

FIELD GEOLOGIST __ _:_G. c.. o c. H ~" N 
GROUND ELEVATION' St DATUM NbVO BB 

DE\'ELOPMENT Pt1vv.f/P>A1e..~ 
MErnOD ~V!Hti-

.....----.--;--ELEVATION/HEIGHT OF TOP OF SURFACE CASING:~l.73tt2l 

----- ELEVATION/HEIGHT TOP OF RISER: 

I • II tr 
,....._ ......... _ I.D. OF SURFACE CASING: 'T t'. '"f $9, 

...__ ____ DIAMETER OF HOLE: _s,;;.._, _Y 2..,;;;;;_.t_&J ___ _ 

..., , ( 
~~-..a.- RISER PIPE I.D.:=:--....:-:::-~---

TVPE OF RISER PIPE: e Ve,_ S '- H 1.4 o 

:Aoa----f-- ~E OF BACKFILL: (... ere.. 0 VO(... C.'-A y 
co" f's~ c:..tt 1p~ 

.ELEVATION/DEPTH TOP OF SEAL: (;h,S°\1 3 

:m;;:a;;;rt-o-ELEVATION/DEPlH TOP OF BEDROCK: (i7?..,S'f 7 
:U----1--TVPE OF SEAL: C E TLo V 0 L. C..L. A '( 

Cot-;~$~ c H lP~ 

i---+-ELEVATION/DEPTH TOP OF SAND: 
( 

----- ELEVATION/DEPlH TOP OF SCREEN: ''2,'2,. ~l I 5 7 
~E OF SCREEN: p" (.. . s L 0 rr e 0 
SLOT SIZE x LENGlH: I 92 a x / o • 
I.D. SCREEN: . I 

l-'' --- DIAMETER OF HOI.£ IN BEDROCK: _-,:...__.. __ 

CORE/REAM: 
~---------

__ _..,.._ B.EVAttON/DEPTH ·BOTTOM ~: 
ELEVATION/DEPlH BOTTOM OF SAND: 

.--..,.- ELEVATION/DEPTH BOTTOM OF HOLE: 
BACKFILL MAlERIAL BELOW SAND: NA 



[ I t) Tetra Tech NUS, Inc. BORING LOG Page _2.ot _:1_ 

PROJECT NAME: Crane NSWC BORING No.: / 3 M vV T ~ ~-
PROJECT NUMBER: DATE: I I - I q - O 3, 

GEOLOGIST: ___,..,.....M .......... .b--.-. ...__..<......._o_.c: ..... H-.._/Q._/\_Al_ 
DRILLER: 3"'. WA L.. .s t-1 

DRILLING COMPANY: 
DRILLING RIG: 

MATERIAL DESCRIPTION PIDIFID Reading (ppm 

Sample Depth Blows/ Sample Uthology .. .. \ . u 
No.and {i=L) &"or Recovery/ Change '• s 
Type·.or or RQD Sample (Depth/FL) '.$clt1~rwt· ; :_,'< 

,.· . IX! :. ~ RQD' Run (%) Length or g~~jnCY 
,;' ~.~>'.> '· c Remarks .!! .. 

Ma~r1a1c .. ':$1~!1) ·a. .!! 'O 
No. Screened Color s E !: ... 

~ .!! 
Interval Roc:k,Harclness " • ·'71, 0 ;: 

rJ ID c 

"'~ ,:;c . '. 
. . .: .. ' ·,~. . , ·· .. ·. ". 

/ t..t I M~ 
..... 
~'I ~~5t'l>>V~ 0 0 0 ,..., 

/ Lr V. F. L.h-~ ~'-IC.HT 

°SOFI ~1 S HAc...~1 s.11-n~ r-1 j ~ ~ ~. .()A-..n 

Cl / J:Jt<. o""-15 w, N 1>1t...,. 
Ffll\ L~ 

q,'s/ I~ /O,o/ 
rd.·o I/ to.o 'O' C:~T FfClf\- C..~ II 

i--1 !;' ... 'of LO, 

I/ Q_iL'I ,._ ... ,,,...(# l'-rt4'C. 

Fot\ c.. e ~ 
!/ i 

/ 'SoP,- L. I .,.. ~ /£ (3 L. I> L. IC. 'I TI'I -
c,tul "SI 1.... r~ ro~ "4otJL . 

-t 44 !/ 
/ 
/ . 

'· 

/ 1-1,_o ,~-,....o~~ 

v~lf!lr 1:>_.4 t..S 

C7 I/ e. S-1 -:;. '5', 

q,Q' ft9fo 10.0/ 
... ,.. t..Ct...A '-t '"2.. t: o 

'S()ff r.wi "$ I i-TSrONc. ~ H-"1-'# ?-ONef 0 0 0 0 

10.0 ;I/ 10.0 
f'rl 0 !. n,... '( OA-.4' 
e ~c.. ~" 1.51 -51' 

/ ~t.OC..tr- y 

!/ 
1/ 

' l' _,,q / 
I 

/ bl'-
~~L.F 

4$kWA.A-T9-ll, 
~'I -Fl~S. ... ~ v: ~F<.. 

/ 
lo2. S" / 

/ 41 
SANPs n?ve. f-°"" ..,.. F~J. . 

r..JZe' i~v ov~ 

/ 
* When rock coring, enter rock brokeness. 

**·Include monitor reading In 6 foot inteMlls 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
DriHing Area.--=--. 

Background (ppm):f 'a I 

Converted to Well: Yes v No ---- Well l.D. #: I 3 ~\U r }S 



( IL) Tetra Tech NUS, Inc. BORING LOG Page --5_ of ~ 

BORING No.: I 3 f\f\ \IJ I 3iS-' 
DATE: -----, ..... , ----:--! 9__._ .... 0-.;,,,2...__ __ 

PROJECT NAME: Crane NSWC 
PROJECT NUMBER: 
DRILLING COMPANY: ~ow $eQ.... MO"-NE R... GEOLOGIST: IV\. U.. C:: 0 C.. 14 fL A IJ 

DRILLER: --:r•.----w-A: ... t...-~---H......._ ____ DRILLING RIG: C.. M ~ SSL> 

MATERIAL DESCRIPTION 
Sample Depth Blows/ Sample Lithology 

c,·,, . 
, > , " 

No.and (Ft.) 6" or Recovery/ Change '.·-;_ .> ,.;:::. 
Type or or RQD Sample (DepthlFt.) ,Soll~ ' , ? , 

RQO Run (%) Length OI' CQll&la1'1ney ... ~ .. ,t~j~~~ , ;: , No. Screened , f, ,. OI' Color 
Interval floc:k~ 

,, 

';• 

'•' . 
~ .. ), ... ; " 

(. ~ I/ 
' LOI )910 1q.s/ 

1010 I/ 10.0 

1 i,A-I/ - I/ T~ lo c+. 0 
, 

I/ 
1/ 
/ 
/ 
/ 
/ 
/ 
I/ 
/ 
I/ 
/ 
/ 
I/ 
I/ 
I/ 
1/ 
'/ 
I/ 
/ 

* When rock coring, enter rock brokeness. 
** Include monitor reading in 6 foot intervals 0 borehole. Increase reading frequency H elevated reponse read. 

k if 0 I Remar s: 1 ~ ·~ TM O-F- H ot-e... 4-FT"E.-L. 
p.. s. """"' 0 

u 
s 
c 
s 
* 

PID/FID Reading (ppm) 

&I \i ~ ;!! Remarks .Q. Ji 0 
E i ;,;. .. f ;!! 
en. jg ··:§ 

.~. 
, 

. 

$~Tlll'l""rto,,.... T 0 

t"': 0 ~ lt"'l {,,, 7 , ,., ... tri'-/ 

<.P<i-
• 

&ii -

Drilling Area 
Background (ppm): 1.---o--, 

Converted to Well: Yes No ---- Well 1.D. #: I 3 M tiv C 1 5" 



[ I L) Tetra Tech NUS, Inc. BORING LOG Page _L of_/_ 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Sample Depth Blows I 
No. and (Ft.) 6" or 
Type or or RQD 

RQD Run (%) 
No. 

I/ 
~1/ 

!/ 

ID/ 

I/ 

I/ 

· .. ?n 

I/ 

Sample 
Recovery/ 

Sample 
Length 

Crane NSWC BORING No.: \ ~ M \N r ~ b 
DATE: _ _._l\~-~.s"'---~o~~.._.~..::-....""-~-

C\ Q W SER..· f:.l\Of<. N ~R.. GEOLOGIST: _ .... M ........... _.C, ........... C.-...-0 ..... C:.-H....._tt.._A-..IJ __ 
L__.ME: ss-o DRILLER: ;r. Wt\<. s lo+ 

MATERIAL DESCRIPTION PID/FID Reading (ppm] 

Uthology 
Change 

(Depth/Ft.) i.s9ff Del!elty( 
scr:ned ;·;~Rc;y Color 

: ;. or 
Interval ~R~ tlardneas 

I 

. g;/i'.' \: u 
(5;? .. s 

t.fai~ri~'.~~~~'\2:;t ~ 
• 

" '.'.'.·" ;;.;.:.'", 

Remarks 

'l~i Fot<. '-11"'/.+, 
0 F Ate.EA 

TD ? <..-. o' 

No ---- Well l.D. #:_...:.1.-'3...:.M_;...iW~'C~'3.-.fo-. __ _ 



BEDROCK 
MONITORING WELL Sl-EET 

WELL INSTAI LED IN BEDROCK 
Tetra Tech NUS. Inc. 

PROJECT (, R...~~ E. LOCATION ((tA/\.Jc I tJ 
PROJECT NO. BORING 13> MW T }*2 
DATE BEGUN ~L. s--c~ DATE COMPLETED 11-s-02 
FIELD GEOLOGIS el\. v. C. OC. H ~~N 
GROUND ELEVATION 66'f,q' DATUM NAVO sea 

DRILLER x w Al.~~ 
DRIWNG 
MElHOD ~ ~ A. I AJ~ •. 
DEVELOPMENT ~ IC.. ri.fL./ 
ME'THOD S!,J(((,~ I evV\o\ p • 

...... - ..... ---t- ELEVATION/HaGHT OF TOP OF SURFACE CASING: b6 7./) ~. t' 
.--.-e----+- ELEVATION/HaGHT TOP OF RISER: 

!' 
;1-------~-rr"77t 

fl ,, 

:.t.4---+- l.D. OF SURFACE CASING: 4 ~ '1 sg ~n= e t.-

~ 
< 

' ,, , u 

~--+-DIAMETER OF HOLE: e t:z.. n a. '"' TO ro 

'I 

------RISER PIPE l.D.:=~--------
n'PE OF RISER PIPE: £? v C. $:. c H '1 0 

:,.r,,fj..---+- n'PE OF BACKFILL: @. E- tJ ID tJ \TE. C 1-4- IP S 

ELEVA TION/DEP1H TOP OF SEAL: 

:;m;;;i~-ELEVATION/DEP1H TOP OF BEDROCK: 

----1--n'PE OF SEAL: c ET co e vA...s 
G OL/) (3c;.,v10H t TE c::.. ~Ip? 

---+- El.EVATION/DEPlH TOP OF SAND: (oS"/.'f ft 13 

1--4-- El.EVATION/bEPlH TOP OF SCREEN: (. "f<l. q \I t ~-
n'PE OF SCREEN: pv C. ~ C. M '-1 0 
SLOT SIZE x LENGlH: • O 2 0 )(. t O ' 
1.D. SCREEN: __ 2...__''-------

io----+- n'PE OF SAND PACK: G.LOl$AL 
MeD 1u/Vl s ~"'1) ,, 

__ _,__ DIAME'JER OF HOLE IN BEDRC>a<: _4 __ _ 
CORE/REAM: _________ _ 

~_......- ELEVATION/DEP1H ·BOlTOM SCREEN: ~ 3Cf. "I /'ZS' 
ELEVATION/DEP1H BOTTOM OF SANO: 'Ja. ct v=z.eo 

.-.....- El..EVATION/DEP1H BOlTOM Of' HOLE: {t>?t.9.C(f/2te 
BACKFILL MAlERJAL ea.ow SAND: ___ _ 



( IL) Tetra Tech NUS, Inc. BORING LOG 
PROJECT NAME: Crane NSWC 

Page _J_ of J_ 

BORING No.: \3fnWT ~ 7 
PROJECT NUMBER: 
DRILLING COMPANY: 

DATE: I 0-:2,y - D-;) 
GEOLOGIST: 'FIJ.e..o w. f(trM~m 

DRILLING RIG: DRILLER: ~ 0 IJ K. 
MATERIAL DESCRIPTION PIDIFIO Reading (ppm] 

Sa11111le Depth Blows/ Sample Lithology ·' .. •;,,,," .·'".' ,·,·r:- :· u 
No.and (Ft.) s• or Recovery/ Change s Type or or ~ Sample (Depth/Ft.) . Soll .f>erlslf:y/ 

··', Jlf i ~-RQO Run Length or Y.'.;;·, c Remarks ..! ) 
.Consl~y · ,..~"'""' b1~iSifiQ.ti«m . ~· .a. .l. .. No. Screened or Color s l I 5 l 

Interval ~ocldfarctness * , :;:: 
.; m Q 

,, 
. ·. ; .. · .. :: ; , y M\:iL: l(E-L- "1\'- N SH ... I +-

Sf'I l/ t'\\£.o S~C> Dl?"I' 
v ; Ott• .. re ' ,. 

' c, / ~/// _,,...,,.Ill: 0 
00(10 ~ 

/....._/-· / 

~ ~ s l 1.. r +-!:7~ S.~o~~ i/jl f. ~ . , I . ~n 
y ,. ,I/ _. 

""' o Ti L f Jv<.t / /: /'.;/ ±~ OtJ ~'m-1 '-'Jt./f. 

5 v ~ l/12 . ' 1 
, Ot=C... eel*>t.~ '-Pr<~ 1.VC, 0 ~ ....-::::; I - / ~ "rt.; .., v "tt;t f" 0. f m "°" ./ '~OC..l4 so F-\ ~ANC>+ St'-1 IA.J£M"lt.t(\ (,.(\ An fll 

v . -< 

w/~~ ff~G ~. ', 0 I/ , .. .,, . , 

:.to ~ 
, . 

I t ' -

v , 
~~-- "' / l\1\ill1 ~l l va tt. 'r c. L-Pr "' "'-""'\Tl<!'. b 

10 / ~ -~T f'C,,. tr~ 
... '$llllll#W.'tW _ 

~ / H"-"-c Sh-"-X:) ~A.I=-.,~, ., CE S.1)WAJ &...;. ·--- • ,. ~ 
.. , 

ro~ ./ f \ SA-u n s n:>IJ E 81< 
v .. 

I \.tOR ..- l'C 1t..J1 .. l"f. l Ci 11 
~ . 

/ ' L.01 .. 1 ~ '·''Zi F~ 
/ - ~·· ,> ff~Fs 

I/ I 
I 

3$ ~ ' :ptou 'i-P4~& 
l 

IS"" / . - ~ ~ 
,, __ 

I ... Al.oil LA -:•• .... , / \\....._" >J 
), 

Vldl-l~) / ' 
/ I J ,, I 

v_~ '(J!!-'l-•' COL.OR.. A 
!/ > > \.. "' ' •• - · (")C:.Cv a..:s oowu 

v j :\ 
, 

~.~~~hi t.f/ Ml 0 Olr<lk~ 
/ l.\GUw~-r '!:IT&t"" 

/ ... _,1;;-1.;; ott11s-t-1u=-_.. ~'(~ tfJOOHJj ~ 
/ l ' ) .... o . 

/ ~ 
) .. ' I 

,.... ,.,. 
~o •) J 

' r. : ..J• • ' 
~ iJ/ . M~~ r\W1) '{J£l,.· 0ttlJ . 

~ ;.; 

v I 

~.D 4'~ {) '7 TO.....,, e. v ' ~) 
) 

S'i 9W' ) kO(l~ l\ tc 10 ' 
v l 

1· ftts<... 
I/ ) 

~ 2."i' j(' ~ ' ,, , 
I.., ~D l 

. 
* When rock coring, enter rock brokeness. 

** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated repoose reacl. 

Remarks: H.'1.0 4 \\ ~- !> lP 4S \ 0-Z..S' -0 ~ · 
Drilling Area 

Background (ppm):!,...-..... 

Converted to Well: Well l.D. #: f ~JM,w.,-> 7 Yes No ----



Tetra Tech NUS, Inc. 

BEDROCK 
MONITORING WELL StEET 

WELL INSTALLED IN BEDROCK 

~NO.: l~V\'\vJT )1 

PROJECT L~~ t0£YJC LOCATION $UJ~ \3 DRILLER ~ Cw..J ~\fi'i? 
PROJECT NO. q oce.o BORING \ 3Y'1'WT'?:t7 
DATE BEGUN tO -l '1 • 03 DATE COMPLETED lO-l't-03 
FIELD GEOLOGIST_P. .... t?-.... €0...._ ..... w ............ _R ...... &m....._ .... s~ .................... ------
GROUND ELEVATION6f'l. &> DATUM~AVC 8B 

DRIWNG17 , 
METHOD f\O'TI> - 50>J I C 

DE\l'ELOPMENT ~\ 1..1t,./Pt;lfl\P/ 
METHOD t°ifJ fl.C.F... 

.......,-...,..--;-- ELEVATION/HEIGHT Of TOP Of SURFACE CASING:662.'39t 3 · 0 

........,..-+---t- ELEVATION/HEIGHT TOP OF RISER: 

(.; h •'< 

---- I.D. OF SURFACE CASING: L y. 'f ~ Q 

(!)ti ,..___-+-- DIAMElER OF HOl.E: __ O" _____ _ 

H 

-----RISER PIPE LO.: l 
T'tPE OF RISER P=IP~E:--· ~Sc..,,.... t.-\...,..-jo,....-...,,.f-VC,,-...,,.L!..,...." ...,.Q 

--- T'tPE OF BACKFILL: C®!Yf ~ /flW <:rWVir
a£.our:: 

El.EVATION/DEPlH TOP Of SEAL: 'Sl ~• 18.t;° 
ilDMilllli'i'ilt""-ELEVATION/DEPlH TOP Of BEDROCK: 'S°O. \ (. 'J.8 1 

JiiiF--+-T'tPE OF SEAL: (?re_~'f?t{lr:€ Ch rf S 
c12rc.o PllctE.. Czoc-p 

r---t- El.EVATION/DEPlH TOP Of SAND: 

t1-f!!!iilif----+- El.EVATION/DEPlH TOP Of SCREEN: '"fS:tt'/l'/;-~ 
nPE Of SCREEN: _.._r .... v ..... c... _______ _ 
SLOT SIZE x LENGlH: C).O'l., ~ \ Q 1 

I.D. SCREEN: __ ....,•_<-------
T'tPE OF SAND PACK: Q1]gt(9 S ~o { ~ o 

u.df~ II 
---+-- DIAMElER Of HOLE IN BEOR~: ""' ~ ""- !) 

CORE/REAM: _CQl?.,.__ .... E ______ _ 

----r-- ElEVATION/DEPlH BOTTOM SCREEN: 
ElEVATION/DEPlH BOTTOM Of SAND: 

--- ElEVATION/bEPlH BOTTOM OF HOLE: 
BACKFILL MATERIAL eaow SAND: ___ _ 



Tetra Tech NUS, Inc. BORING LOG 
' PROJECT NAME: Crane NSWC 

Page _L of ..1_ 

BORINGNo.: l~fnWf3$ 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Sample Depth Blows/ Sample 
No.and (FL) &"or Recovery/ 
Type or or t::J Sample 

RQD Run Length 
No. 

• When rock coring, enter rock brokeness. 

Lithology 
Change 

(Depth/Ft.) 
or 

Screened 
Interval 

DATE: /0-2«t-03 11-'-i-0.3 
GEOLOGIST: fR@O W. 6.e""'SJ{'fL 
DRILLER: D"G.NNt~ t1Jtc:., 

MATERIAL DESCRIPTION PIDIFID Reading (ppm, 
.· '• 

Sein ~11s!iYf ' 
.Cons1•'8ncY Color 

or 
.Rock Hardness 

u 
s 

,( _-,, / 

-..~er1.1caJ.'iij~9:n, . /.: ·~ 
'. . 

I 

Remarks 

•• Include monitor reading in 6 foot intervals O borehole. Increase reading frequency if elevated reponse read. Drilling Arear----r 
Remarks: />-J~~~ -<au lSokffioN c.~,t-Jl. l()='L~:C)';} \000 k(l) Background (ppm):I O 

jO 3'j's(;i 

Converted to Well: Yes No ---- we111.D. #: _./ ... 3 ..... tw ___ w_r ........ 38 ...... ____ _ 

I (( QD 

\ 



~ 
BEDROCK 

MONTORING WELL SIEET 
WELL INSTALLED IN BEDROCK 

Tetra Tech NUS, Inc. 

PROJECT Cf?~ 2wc... LOCATION SW\'\-\v \1 
PROJECT NO. <fo G. BORING l3h\W T3S 
0. ATE B. EGUN 10-2:-0i DATE COMPLETED l/-'t-03 
FIELD GEOLOGIST ~ o W,, BkM-S~ 
GROUND ELEVATION ;t;o3 DATUlf(Je> at; 

DRILLER "'~tJ t€\fffi. 

DRIWNG 
METHOD Koro-~OWkL 
DEVELOPMENT t°M t t.. fr 1./ 
METHOD PVVW\ p I \(J( <..ts.. 

....... ---.---t- ELEVATION/HEIGHT OF TOP OF SURFACE CASING:b,f.031-3.0 

-----ELEVATION/HEIGHT TOP OF RISER: '(J .0'1 I ~2S 

. n ~ 

~---+-1.D. OF SURFACE CASINC:: 't 'Jf '1 S~ CO~tr;c... 

i1 
A----1- DIAMETER OF HOLE: I I Oow tJ 1'?> ~ .. , 

e. 7c,,• l ..10'-h"nct-> Cl('ii.l tJ<-, {; '' 0\P-r / ~ ~ 1 

~""""--~RISER PIPE I.D.:-.;.2;.;;..-,,. ......... ,.....,... ____ _ 
TYPE OF RISER PIPE: 1 "'-PVC- S'CN\. 'iO 

C€f\!CVT"/J!!€~!J, OVT 'lOf. or- 'tSO,CNit,J t. 
I 

ELEVATION/DEPlH TOP OF SEAL: ~ 11.03 t 'f8 
~m;:;rl---ELEVATION/DEPlH TOP OF BEDROCK: C/f<t.03(101 

~--1--TYPE OF SEAL: G&rrpwt 1"7:: fvrtE 6o «..o 
CKt.P.> 6€1- C€.TCO 

---+-- ELEVATION/DEPlH TOP OF SAND: 

t.ia---liiii.!1-----+- ELEVATION/DEPlH TOP OF SCREEN: 
TYPE OF SCREEN: eve... S'Cf(.. "t.O 
SLOT SIZE x LENGlH: .:OU> ~ to ' 

C;07.D3t !il.. 

'°'t.o>,rr 
I.D. SCREEN:_ .... l::..."--------

~---+- TYPE OF SAND PACK:Qrt S&t'O lo{so 
S~P ''B/B 

' 

5
,, ~ 

J5t.. __ _,__ DIAMETER OF HOLE IN BEDROCK: {GS.L.OW '-~q. ~~ 
CORE/REAM: ......;;CO __ <t._e... ______ _ 

__ ___,._ ELEVATION/DEPlH BOTI'OM SCREEN: 5'f~. D316'J 
ELEVATION/DEPlH BOTI'OM OF SAND: 5cq.031 c:ea 

~-- ELEVATION/DEPlH BOTI'OM OF HOLE: 5 7q,O}/ 80 
BACKFILL MATERIAL BELOW SAND:~--
(}~"f1;. f!JU(,oy> ~ G-£-t;;~ 



.. ~ 

( j L) Tetra Tech NUS, Inc. BORING LOG 
PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Sample Depth Blows/ 
No. and (Ft.) &•or 
Type or. or RQD 

RQD Run (%) 

No. 

Sample 
Recovery/ 

Sample 
Length 

Crane NSWC 
qooo 

MATERIAL DESCRIPTION 
. .. \··;:·. u 

'><<: s 

. ·• M~te~af~~~"ffl~~n <:X~: ~ 

Uthology I• 
Change I• . 

(~) -.~tDeilslty/ 

Screened ~~~Y Color 
Interval · ~~.!fanlness • 

·. 

Page2 of~ 

PID/FID Reading (ppm 

t:I . 
~ Remarks ' t •• ·' i;,.; ~ 'O ... 

i ''ii.. o.c .. 
2! • UL i 0 ~ 

.·O) Q 

I~ -~ ~ SDVLT ~ ;etE.'ff61.-~ CL•"( 
---------~1---//_..,,._ ____ -t ___ ;::::: i----..---i----i----.._ ____ 7 __ if?> __ N_'E----i....--i----------------+-+----

t---t--t-___,r1/-+-?t------1--=:--

/,,/'' 

0 

/v ' ' \ 13 
'- \. 

' ' 0 
, / •. 

I// 

! lo 

. , 
!15- l-5 

1U L~· 
' .... 

1.-

,Ir 

0 /v 
t-+-+---t'°---1-:::>lt------t- - _,_,_ ______ 1..--+-----------------+--+------------1--+--+--+--I 

/v -- - - ~e:o 9.IiJi ~ t L. ~ s re>AJ r.,.. \(C f 
- - - i------p.;;:1~~....;__;;...___..;;..__---1-:p..:• ~------+--+--f-+-1 

/V ::- . ~9 -V.'iHtvertoolt9 . a~' 
1-------+---+-----------------+-t--+---........ "'------+--+---t----t--t 

.,,. r...' 70 A'\~ .:.-
. '. • Hen rock ~ring, en~er ~k brokeness. 

Include monttor reading in 6 foot Intervals 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

Dnlhng Area ___ _ 

Background (ppm):I O 

Converted to Well: Yes No ------ w0111.D. #: · t'W\W T~B 



Tetra Tech NUS, lnq. BORING LOG Page 2-_ of --5_ · 
1/ 

PROJECT NAME: C~ane NSWC BORING No.: l:) VVtWT °5 [!, 
t>'!t&: t\io(t_v~ \ 1g~g~~~G1sT: &,$-0i(? (?~.,pr 
VWP1 -':>Ok/i c...- DRILLER: Joµ J:.etff"--

PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Sample 
No.and 

Depth 
(Ft.) 

Type or or 
RQD Run 

No. 

,, 

s• or 
RQD 
(%) 

Sample 
Recovery/ 

Sample 
Length 

Uthology 

Change ·. · .. · 
(Depth/Ft.) >SOii o.iisltyl 

:;•. 

~ . Co!tsl;t°ncy • Color 

Interval :Roe. HB(dnest 

;v --=-----· fnt:D Dtz-. O'\V09°TotJE: ~Oi 
vV ::::· =. -~ SOfT ~ -1'-U\J ~oio 

Remarks 

.. ::·,, 

L/V <fU ~ \f~11-\.uJ L~. /() 
-- --- t-----t-~+--=-----------11-++-------+-l--f.-l--I 

v - - ~· lt! ft tJ!f..t sJ{. 90~,JW~ 
1---1---t'--+/-..,,.1-----t - - ··- 1-----t-"T"'""-t------t------tt-++-------+--+---t-+--1 

IS"' /"I 
V7 

..,._t---t---t'-t/-,,.11-----t - - -· 

/v 

.__..__-+--f/"'--1-~l------t --· -
/v ---=--.. I ,, 

0 

I 

(3£ ~~Jll"F-Uc..s 
0 t.-t.- ""I) r... } Iv (Sl'tU 

ti\ 86 A< ~- ~T~~- f-ltr<lO G(lfi S1r-i- 'STD~F-
1/ --·-I/ i---t--t--~~~-t--1-~~--t-~~ 

1/ 
r •.. 

I/ 
0 !/ 

I/ 

• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
Drilling Area,...___, 

Background (ppm):I o 

Yes Welll.D.#: t}MWT $1)' Converted to Well: No ----



( IL) Tetra Tech NUS, Inc. BORING LOG 
PROJECT NAME: Crane NSWC 

Page _L of _I_· 

BORING No.: \ '2:>V\1 W T3 C, 
PROJECT NUMBER: DATE: ~,~,-~q~-~0~'3__.--..-.__ ___ ~ 

GEOLOGIST: ___.f_Ct.fE....-.;io.......,.w ....... ~ ..... A"M~..:S=&.....-.. __ 
DRILLER: ~ l'ILI \c..e l F~ 

DRILLING COMPANY: 
DRILLING RIG: 

MATERIAL DESCRIPTION PIDIFIO Reading (ppm, 

Sample Depth Blows/ Sample Uthology ·· .. 

No.and (A.) e•or Recovery/ Change < 

Remarks 
Type or or RQD Sample (Depth/Ft.) ((8'111.~Y( 

RQD Run (%) Length or ·C9nslat4!ney 
No. Scnlened Color 

Interval ..•···· .. or . 
~Hardness 

•·· 

\ I/ ~POI~ 
1----+---t"----:?t-----1 ~D~l<..1--~~-t-~-1-~~~~~~~--11----+-~~~~~-+---+--1~1--11 
~/ ,, ... v 

/ 
v 

/ 

./v 

l/v 

• When rock coring, enter rock brokeness. 

+'. . 
" 

I' 

' 'w 

**Include monitor reading ln-6 foot Intervals O borehole.· Increase reading frequency·ifelevated reponse read. 

Remarks: 

0 

In 
. I 

0 

1 , 

l"L 

I 

.. . . Dr:iUing Area --
Background (ppm): I .,.... · I· 

" . .Qonv~.rted to Well: Yes No ---- Well l.D. #: I 3MtµT:!>l 

fl I l I !(;/ . / 
/ Al) 



(~J 
Teb'a Tech NUS, Inc. 

BEDROCK 
MONITORING WELL SHEET 

WELL INSTALLED IN BEDROCK 

WEU. NO.: l3l'Y\iWT >· °{ 

PROJECT Ce!rUE; WSWC... LOCATION SW Ml\) l 3 DRILLER .lt:>N \>.€tf(1l 
PROJECT NO. "lO<eo BORING \3\'bWT3 9 DRIWNG 
DATE BEGUN ll-'t-0) DATE COMPLETED ll-'t-03 METH~ ~OTO ~c_ 
FIELD GEOLOGIST ~€0 W '2tw'1-'i ~ DEVELOPMENT e,A-lt..r;_.lt( 
GROUND ELEVATIONpU.~b. DATUM]\(vo 88 METHOD PllW( ~f?C..F-

~ ELEVATION/HEIGHT OF' TOP Of' SURFACE CASING:@3'J .:-....} f 

,_......,.-+---+--ELEVATION/HEIGHT TOP OF' RISER: 

Ii----.-----+_____,..,.,. 
~ 

I 
~ 11 

--- DIAMElER OF' HOLE: B --------
:i I{ 11'7'iM---+--RISER PIPE 1.0.:_....,..._ ______ _ 

TYPE OF' RISER PIPE: f'v-c... Sc.tt. 'tO 

,,,....._-+- TYPE OF' BACKFILL: B€+ttP~1..=a: ? CH lfS 
Puttc.~O ~ PISb 

ELEVATION/DEPTH TOP OF' SEAL: 

:m:in;m;:;:a:t-ELEVATION/DEPTH TOP OF' BmROCK: 

Jll;ll---t--TYPE OF SEAL:\3€~ CHces 
f UJ?f,.- 6old2 s..@f"C.CR . Ca 6'-

---ELEVATION/DEPTH TOP OF' SAND: 

~:a---t!!!!!t----t- ELEVATION/DEPTH TOP OF' SCREEN: ~38.'t2../ I 't 
TYPE OF SCREEN: ev c.. 
SLOT SIZE x LENG~TH~:}~.,0~2~0~-)r.-£b......,,..' --
1.D. SCREEN: _ _.1 ..... "-________ _ 

~SAND PACK: ro:E j;A!& IOJio, S~P 

~--+- DIAMElER OF HOLE IN BEDROCK: _· ...... o_"" __ _ 
CORE/REAM: C O!Lt;.. 

-----t- ELEVATION/DEPTH BOTTOM SCREEN: .~18!-\ 'Lj 2,C:f . 
ELEVATION/DEPTH BOTTOM OF SAND: ft>l 1,t.\2./ '}....fr' 

--~ELEVATION/DEPTH BOTTOM OF HOLE: C0l1.'t2{ 2f' 
BACKFILL MATERIAL BELOW SAND: NOM!.. 



( I l) Tetra Tech NUS, Inc. BORING LOG Page .l_ of .1_ 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Sample Depth Blows/ 
No.and (Ft.) s• or 
Type or or 

~ RQD Run 
No. 

I 

/ 

v 
/~"-

' 

"V 
/ 

I 

Sample 
Recovery/ 

Sample 
Length 

• When rock coring, enter rock brokeness. 

, 
BORING No.: ~ ~'VV\ w:r t.-t 0 . 
DATE: io-u:02 I 10-i~o2 
GEOLOGIST: p R£.P uJ R,,. rnS:.ffi. 
DRILLER: _......J~o.-N---~k:""'i=-, .... F"""e;;...g;;i..:...:;::.:;..-.., __ 

Crane NSWC 
9owo 

MATERIAL DESCRIPTION PIO/FID Reading (ppm) 

Uthology 
Change 

(Depth/R.) :>So11 o.nsity/ 
or Consi~~ 

Screened : ·. ·. . or' 
Interval ROC/lJfafdness 

. ,;/ . u 
s 

Color ; ,..,~~~61~il~;m, ) •.· ~ 
* 

·« .. 

Remarks 

0 

. . I 

9 octoo 2-ss 

~ 

... Drilling-Area . "' 
Background (ppm):f o I 

Converted to Well: Yes No Well 1.0. #:, . t3tnc,yT'-to ----



!' 

Tetra Tech NUS, Inc. 

BEDROCK 
MONITORING WELL StEET 

WELL INSTALLED IN BEDROCK 

WELL NO.: \ ~ l'1\ W\ '1 0 . 

...--------+-ELEVATION/HEIGHT Of" TOP Of SURFACE CASING:~~l.'27/':3.0 

.---r-+---+-- ELEVATION/HEIGHT TOP Of" RISER: 

!...._ ____ __...--........ ir..i 
L+-'' ,, 

---- I.D. Of" SURFACE CASING: i lC 'f S (\ 

~ ,,.__ __ DIAMETER Of" HOLE: _8...._''_· -----
. t')" 

----RISER PIPE l.D.:=.,1...~~-----..----.. 
TYPE Of" RISER PIPE: ~C-H &.to Pre.. z.1e iS 

ELEVA TION/DEP'ni TOP OF SEAL: G, 55.'f .}- 9, 
1 

'mTIIrimrl-'-ELEVATION/DEPni TOP OF BEDRoa<: 'Sj. 'BI s, 
~~-TYPE Of" SEAL: 6£-tu~ -rf.J: H\f'S 

CET co · fvg.E. l2o1-o 

---+-- ELEVATION/DEP'ni TOP Of" SAND: {;5°J,C(}t \~ 

Ea---1!!!!1---+- ELEVATION/DEP'ni TOP OF SCREEN: G,'ttt.°f3J \'21 

TYPE Of" SCREEN:_~fY~'-~~---:-__,.--
SLOT SIZE x LENG'ni: C>~O 2.. 't. l Q ' 
I.D. SCREEN: __ .tl--.'< ______ _ 

~----1- TYPE OF" SAND PACK: QTe £AND lb I ~o 
~~P/ \,g~ 

, , 
~--+- DIAMETER Of" HOLE IN BEDRoa<: ,_ ~ 5 

CORE,IREAM: _C-=0;...:1l-.;E--. _____ _ 

__ __,_ ElEVATION/DEPlH BOm>M SCREEN: (o3~ .°f3L ~5" 
ElEVATION/DEPni eom>M OF" SAND: <031,'fS I as=:? 

--- ElEVATION/DEP'ni BOm>M OF HOLE: Giif.ct) L :J..~·b 
BACKFILL MAlERIAL BELOW SAND: ND IJe 



Tetra Tech NUS, Inc. BORING LOG Page _L of l-· 
PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG· 

Sample 
!JIG. and 
Type or 

ROD 

s-1 -(.ffe 

... l 

' 

-t 

C.1 

Depth 
(Ft.) .. 
or 

Run 
No. 

Blows/ Sample 
&"or Recovery/ 
ROD Sample 
(%) Length 

I~ 

'V 
/ 

/ 10.n 

Crane NSWC BORING No.: \ ::,VV\ WT~ \ C\OGl O DATE: -l -0--~:{--} ____ 0....,,,3,.._.__ __ _ 

C?oww Mo~NUt. GEOLOGIST: EtSe..pw C<M>~ 
V fUtbA- - So #..J \ <:_/' c.~ DRILLER· ~~_.O-..t\J ........... k'.=E...:.1~F~E-42._~~:;..._-

Lithology 
Change 

(Depth/Ft.) 
or 

Screened 
Interval 

MATERIAL DESCRIPTION 

''SOii Density/ 

·•. Conlllateiii;y · Color 
:· . or. 
·:f:i~ ttafdness 

' c 
•." s 

• 

Remarks 

---- - - -

':!' 

. - -----

sof-T 
l~1!1 0' TO J....5 1 

,, Df!.Ju.. RATE. I I -

PIDIFID Reading (ppm 

\~ 



WELL NO.: \ 31'\1 WT y. \ 

~ 
BEDROCK 

MONITORING WELL StEET 
waL INSTALLED IN BEDROCK 

Tetra Tech NUS, Inc. 

PROJECT C(lrrµ Ci:.. JJSW '-- LOCATION Sw f'\\ v \ '3> 
PROJECT NO. qo<.oo BORING 1~w1•1 
DATE BEGUN I0-2~··03 DATE COMPLETED/l-/D-0'3. 
FIELD GEOLOGIST f(lc:O:o W R~sfUL. 
GROUND ELEVATION GG~.<i~ DATUM IJAVO S 8 

DRILLER ~ '>N Ke 1 F ~ 
DRIWNG 
METHOD ton> SoJ.Jt c... 
DEVELOPMENT BA-tt ... ~ I 
METHOD~\A'\f ( ~Utt(, L 

.......--.....----r- ELEVATION/HEIGHT OF TOP Of' SURFACE CASING:&f£9/t 3.0 

----- ELEVATION/HEIGHT TOP OF RISER: 

l 
lt----r--~r"'P'*"1 

,, I( 

---- l.D. OF SURFACE CASING: lf ~ 'f .SCR ~ 
~ 
< --- DIAMElER OF HOLE: ......... f f_« _____ _ 

""I'' 
~,,.,,._--+--RISER PIPE l.D.: ~~~----,-......,,,..---

TYPE OF RISER PIPE: sett· 'to e V<;..... 

,__ __ TYPE OF BACKFILL:Bft-l'"tt>IV't.Tt: re PVi.t GoL0'1 

CH I f2 c~w. '~o}.) Ci\:>lf.)l. M\)~ 
U<;fi..Wta <£~/a~,Tf. "llovT""'l"O ~'l."' 

ELEVATION/DEPTH TOP OF SEAL: 

iDlii'illJii'iCr-ELEVATION/DEPTH TOP OF BEDROCK: 

~-+-TYPE OF SEAL: t36HTQJJtn:. \fu 1?Fi Go 1-0" 
~lf'.S q..1'"'C-o 

---1-- ELEVATION/DEPTH TOP OF SAND: 

--t!!!!i.!1----+- ELEVATION/DEPTH TOP OF SCREEN: b08,,)°'/ 5J'' 
TYPE OF SCREEN: ~C.. .SC..k.. '-lo 
SLOT SIZE x lDIGlH: Q.Q"l. 'Ho 1 

l.D. SCREEN:---.:;:..'( _______ _ 

~:.!!ill----+- TYPE OF SAND PACK: ~Tc ~D to/Jo 
5~-P ( l6 0 

r 11 
~---+- DIAME'tER OF HOLE IN BEDROCK: 7 ----

CORE/REAM:_U>_Qi __ . -------

-----r- ELEVATION/DEPTH BOTTOM SCREEN: 
ELEVATION/DEPTH BOTTOM OF SAND: 

.-....- ELEVATION/DEPTH BOTTOM OF HOLE: 
BACKFILL MATERIAL BELOW SAND: ,\IQ"'\.. 



[ j L) Tetra Tech NUS, Inc. BORING LOG Page 2 of 2 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Sample Depth Bl-a/ Sample 
No.and (A.) &"or Recovery/ 
Type or .. or RQD Sample 

RQD Run (%) Length 
No. 

-~o -y v 
v 
I/ 
/ 

c...z.. ~ 10'/ 
/ I() 

I 

v 
I/ 
I/ -

~ toe / 
\V 'V 

./ 

v 
/ 

s..: / 
L !'a 

-;; / 
I/ 

'r> I/ v 

.4 .. t.~ A "' ~ I/ 
/ 
/ 
/ 
I/ 
/ 
I/ 7 

/ 
/ 

BORING No.: I '3. M WT '-\ \ Crane NSWC 

c~ER.· MOR.AJER.. 
~D DATE: -1.\ - '-f -0} 

GEOLOGIST: --=f'I\,__ . ..... Ge~._.C.. .... o.._c__..14 __ AA_llJ---._ 
C. M.£ sso A "1 DRILLER: i !° W ~ I- S ~ 

MATERIAL DESCRIPTION 
Uthology 

: .' ·'." ..... 
Change I . 

(DeplhlFt.) ; Sllil.°l"'•ity/ 
or 

:·~··~~y MiitGriai e1~~fi~~o11 . Screened Color 
):'. .··•. or ,, , 

Interval 
fie>!'.~ tla!'dness 

... ... . 
.• 

;. ~ 

. :. :'•> ,• .. o:c' 

D"-
'::;.OFT Ir.Or;• S Hf\«- e 

SS: I i..1 
Yl'\. ~I) fJ>I! ~"un ~rolV ~ 

\.., 
Nl.HN&> ~ ~9Sf"O~ 

Pi..~ Fott.L--~ 
BL.IC-.~~ 

r - ... - . ... 
Y ,,.., rir- ,_.,, ~- -·-- -

\If rLOA F-~, 

\"t.. ioM"' ~ ~,._,~~'>-~ 

p~ s~ 

@ ,,-s- T"D c.._.s-

u 
s 
c 
s 
* 

-~ 

If·• 

PIDIFIO Reading (ppm, 

•:. 

tf 

I ~-Remarks .;. j> 
i 

... 
a. ·.& . (/) ·~ a th 

: · .. 

.~ ,..,,.. (0)' 'i;:;~ , ./IQ 
~ 

'-A ,..., 1 u, #, ~· n . 
o~u.I.. ~~ris ~ 

FY\1 ... .1 /For-. 
BQ.Oec-EV 
I 

: 

.. - 0 {j 0 ~ 
LOW 4 P..-...6.S. ~ 

f / llV\ee.v"'L" .; 
f\'\Ol~T f~'-0 uc.. 
~S 'f- \ N PoAE4 
'FE C,. IA. 1,JE.J). IN 

\""~ +C.19-1!"(~ 

I.. Ai"' •-'M-16,"'So "' 
t;0'\).4' $ ,..., "4'(.£. 

,._, S'MP'IT\,\\(.~ 

I" .. 

to-

lll.a.~vr..Mt 

Bf:O o ""'" 

JC... 

.... Drilling.Ar.ea 
Backgroun.d (ppm): 1--o---. 
v OA.1c.~ 



~ 
Tetra Tech NUS, Inc. 

BEDROCK 
MONITORING WELL SIEET 

WELL INSTALLED IN BEDROCK 

WELL NO.: \3~WT L\ L 

PROJECT C~-e. IJ$w c... LOCATION 5<..uMu \~ DRILLER j OtJ \S€.\f'J.-R 
DRIWNG PROJECT NO. ~OG 0 BORING \ 2""'-wT'-l '\.. 

DATE BEGUN \:.'l.'1--0 3> DATE COMPLETED 10-2.2·0"} METHOD ~OTC ·- SO"-'l L 

FIELD GEOLOGIST F ~€.o tU g~slt'-ft-
GROUND ELEVATION 1169.0S: DATUM NAVO 88 

DEVELOPMENT 13~1 t..f£fl /Pun-.f 
METHOD 5 u 1t la 1£. 

......--....----t- ELEVATION/HEIGHT OF TOP OF SURFACE CASING:67Q.l)/ ~. 3 

--.r-+----+- ELEVATION/HEIGHT TOP OF RISER: 670.3\ I :ufo · 

It N 
---- I.D. OF SURFACE CASING: '-f " 't 

Q 1 i 
:;w---+- DIAMETER OF HOLE: _..O..__ _____ _ 

,, 
...,.;o1;t---+--RISER PIPE I.D.:...,....,._-.l...,__ __ _...,,.. __ _ 

'NPE OF RISER PIPE: fiCK. 'to eye.. 
l"t ~ 

ELEVA TION/t>EPTH TOP OF SEAL: 
;m;;;mrra:t-ELEVATION/DEPTH TOP OF BEDROCK: 

-tmt--+-'NPE OF SEAL: 5~• ... rro yvTJ;, 

"l.QSj 'I 
fPGSJ:€/I0

1 

Cktf>:S 
C..£.~ fv~~ <aoi....o 

--- ELEVATION/t>EPTH TOP OF SAND: 
. I 

651.b5i , 

1C057.Q¥ \ \ I ELEVATION/DEPTH TOf OF SCREEN: 
'NPE OF SCREEN: rvc., ------------SLOT SIZE x LENGTH: 01:<n.. · \C Ip ' 
I.D. SCREEN:_...,a ..... " _______ _ 

E~----1-- 'NPE OF SAND PACK:&'\"~ S'tVQ l<>('o 
~ep /ta§ 

~.1-----1-- DIAMETER OF HOLE IN BEDROCK: - V" 5 '' 
CORE~:-_Co_· ..._Tt._.E...__ _____ _ 

----to- ELEVATION/DEPTH BOTTOM SCREEN: 
ELEVATION/t>EPTH BOTTOM OF SAND: 

.--r- ELEVATION/DEPTH BOTTOM OF HOLE: 
BACKFIU. MATERIAL BELOW SAND: NQtJf, 



( IL] Tetra Tech NUS, inc. BORING LOG 
PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Sample Depth Blows I 

No. and (Ft.or) ~· D 
Type or 

RQD Run 
No. 

// 

/v 

• 

Sample 
Recovery/ 

Sample 
Length 

Crane NSWC BORING No.: 
DATE: 
GEOLOGIST: 
DRILLER: 

MATERIAL DESCRIPTION 

' 

Uthology 
Change 

(Depth/Ft.) ~"Soll~lty/ 

s~ '-~&Jeilc;v · Color ,;·, .. -or 
Interval aoef( ttardness 

>,. 

-'-
' -
~ 

~ 

. 
~ --. 
--'- --. .. .. 

~ 
, 

-. . ..... 

.·,',,"';•cc'' 

. ',• 
~\·? 

;·, ·; u 
s 
c 
s 
* 

Page_l of J_ 

PIDIFID Reading (ppm 

Remarks 

~ .. -.,..,. ~, ...... 

~ 1-h ~ 7-,' 311 1.1.\.. 

V - - - - 1Y\£D .DK 'f'.V~StLT ~"tt)l'Jf ~~+----f'l/"".~~~,,..__---1_ --· ··1--------+----11---------....... -1----.....---.-+---1---1-t--1 

~?~.::~l=+---1"~~0r.~·1---~-~::~~9:J~r-r-+_+-v_.6~~_._~~~--1-1-+-....,,..,,............,_...,......,......-+--+-+-+-t 
' I / v ~ - -:: :_. _: . 1-----1---li----------+-41--+-------+---l""'"""'l-+-t 
l ~5" ~( ~ ~ ~_--:: ITO@ 2S' 

DrUling Area .... ----.... 
Background (ppni): I -

Well 1.D. #: Mt.VT 'I 1-

~ f\vt.A11vru:o f1l.°"'1 70P OF (l..l~ flJ.Vrfvt-M(l' ~t: Gt.ovt-41 5\.JtlF-Klt:\ 
tt" coa..E: f'\f& °? 5., f..toLE to' -ro z..~' ' .. C~u, .. n, ~ 7~ f.f...ot...E: O' - ft>' 



WELL NO.: 'S'\'\lw T '13 . 
BEDROCK 

MONITORING WELL StEET 
waL INSTALLED IN BEDROCK 

Tetra Tech NUS. Inc. 

PROJECT C\tMJE: fJ~ <:.. LOCATION Sw·yyw \3 DRILLER ~OU ~ro. 
PROJECT NO. CJQkO BORING \"?>yyw..r ... T't3 DRIWNG · 

MElHOO ~-SCU\(... DATE BEGUN ll-' -O'l DATE COMPLETED U-'1-03 
FIELD GEOLOGIST ~ w_ g~~ 
GROUND ELEVATION6$CS DATU~A-VO SS :m-c:~r!i~t~:!( 

....... - ..... ---t- ELEVATION/HEIGHT Of TOP OF' SURFACE CASING:690.~6tr-w3 1 

.--.-1----1- ELEVATION/HEIGHT TOP OF' RISER: 

ulf.., Jt s~ 
,..,._ _ _._ l.D. Of SURFACE CASING:_,~-·-"--'~~~-

8
,, 

~--i.- DIAMETER Of HOLE: _______ _ 

•t 
....,.....,.___-+-RISER PIPE 1.0.:~~;;::...,,,....----.....-

TYPE Of RISER PIPE: SCM,,'1.0 PV '--

ELEVA TION/DEPlH TOP Of SEAL: (e,S3.Sft 5 I 

m;:a:iCliTid""-ELEVATION/bEPlH TOP Of BEDROCK: '7 $.88 ( IQ I 
iu;......---1--TYPE Of SEAL: S~lCf'e. Pv!tf 

G 01.-0 e,ec.. c..en:...o 

i---+-- ELEVATION/DEPlH TOP OF SAND: '~I. 'aBt 7 
I 

1--1!!!!1!1----+- ELEVA TION/DEPlH TOP OF SCREEN: '79. 9~/ \0 
TYPE Of SCREEN:.~e~v~c_~----.---
SLOT SIZE x LENGlH: 0, 02, l< I 0 ' 
l.D. SCREEN: 1" ' 

~~--4- TYPE Of SAND PACK: tfie Slttf'O !Opo 
sgP /188 

II 

~--+- DIAMETER Of HOLE IN BEDROCK:,.,.5 ------
CORE/REAM: Cp(li., 

' 

, 
-----+- ELEVATION/DEPlH BOTTOM SCREEN: ,,~.88 I l.0 . 

ELEVATION/l>EPlH BOTTOM OF SAND: ,(07. BS/ ~l' 
--- ELEVATION/DEPlH BOTTOM Of HOLE: "7,fSt l.l 1 

BACKFIU. MATERIAL Baow SAND: NClif 



'( j L) Tetra Tech NUS, Inc. BORING LOG Page _L_ of _J_ 

g~~~~G No.: --r.}(:--_-:11£!~~=-T":"''!:>_lt_~----PROJECT NAME: 
PROJECT NUMBER: 

Crane NSWC ' 
9DC.o 

GEOLOGIST: Ef!EQ W({trM71Ut 
. DRILLER: -:J ..... o ..... t.J---".""'.'~--f:\ ..... f .... ~ ................. _.__ __ _ 

DRILLING COMPANY: 
DRILLING RIG: 

MATERIAL DESCRIPTION PIDIFID Reading (ppm 

Sample Depth Blows/ Sample Lithology <. />:' " ;'. ~ '.' u 
No.and (Ft.) 6" or Recovery/ Change .'' ,'·(:.:!'"~ \;' . :~ 

:·,,,··' ,S = ' Type or or RQD Sample {[!epth/Ft.) 
' Sol( 0.M.lty/ 

', ~ > ,,. ·~ \. ·~. RQD ·Run (%) Length or ·.·•consl~cy M~~a• q~~jlf~aii~n; .· .. 
c Remarks i5. I;,;< 0 e 

No. Screened I .. Color s i } i 
;..· 

or. :,1 
Interval R,ock ttafdness * II). .o 'C ii 10. c 

' •. 
·;,' .. . '·. ' 

. 1:: . .', 

/ >~"' .,~ ~""--"T ..... <.-t.....-( ~("" S.O'\'-

;<( / 

~ 
'\>£..L 6Rt-.l 

, 

/• C.LJY'( -1.-c; l·<-\ .Lo~ ~~') ". y, ·'::· .. ~ .. ~.,~· i 

s-- . i I 
M.<:1'f'TL. f.O i~o 

/;l! 
I/ GCZ..V( 

~f~ !/ 51 LT'( (·~SWD 6 

:/ ', ~€l-tC:.. L~. ~C .. ~PC\~ (/;;·/ ; 
/ ,-~'> L lbkT '(tit- ~tJ ~ 
// 

/ ,/ ".. ./ . 

10 
!,L ~./ ~. ~ r v 6ft6--\ , . -, ~ / 

.•. 

~ ~ \~ \\t-IO·~~~- u11--:.-2z.'11Cc -· ,· .. . / -
I/ --:- -- ·s~f"-1 "-. Bf t! rrJKli«et'rnvo ~ l 't3S- Ke S --·-

-·~ 

I/ 
, __ . 

J $f'Dt-ff- w '-"'-2\
1 
.ttt@j 0 --, __ -

·"--·' 

I/ ....... - $0~"\ ~J-~ Br-- - S \IL. T S'tetJe. \tt 'ii~ -- -
/ ··-· - l../'J'M. Lt.T GUf Wt- .... '2..1'' ''• 'iO!o '" - - Ci'll..., -· ,/ --· - l RCt~'ut.Ht l.fc'V'\, l'Y'-18 -· - -· '/ - - WL"-1\\ '-tu~ lo - -
/ -. -· - l'-lS1. 
/ 

...-;,.._ -
......... -· l5Dt> .. WL ... 2\'o" -·· 

/ ~ - _,...-. 

... l 1f> -- 41 ~, M<·~ v (.. 11l. c_, (0 -I/ OS'CtO~·I/ n,; 

I/ v. t'c..-\\. \i.('Z:V lcJ-"'t..O f,µ c;. ~'- ¢µf;LC... 

I/ SA--Vo 7-2.\ lo'- 2.~' 

I/ 8~- 2..-1 

12'f' '/ 
•When rock coring, enter rock brokeness. 
•• Include monitor reading in 6 looHntervals O borehole. Increase reading frequency if elevated reponse read. · 

Remarks: 
Drilling-Area.,.___, 

Background (ppm):I I· 

\rted to Well: 

\ 
\ 
\ 

Yes ,/ No ----

: 



~ 
Tetra Tech NUS. Inc. 

BEDROCK 
MONITORING WELL SfEET 

WB.L INSTAU.ED IN BEDROCK 

WELL NO.: I 3 M Wl'-1 Y 

PROJECT CS,A!\JI!'- N~ we LOCATION C.~AIVF- .IN 
PROJECT NO. 9DlPO BORING /3M W T'-f 'i 

DRILLER .J: WA'- S +; 

DRIWNG A & 
DATE BEGUN I I - <o-03 DATE COMPLETED // -10-0~ METHOD - . 
FIELD GEOLOGIST M · '2 · C. o G H r<._ A- N 
GROUND ELEVATION <092..., /I DATUM NAVD 8B 

DEVELOPMENT Bt41L~/PU~P 
METHOD ~t>tlG.L 

-------t- ELEVATION/HEIGHT OF TOP OF SURFACE CASING{fi?-"6/ /.Cf) 

.---..-+---+- ELEVATION/HEIGHT TOP OF RISER: 683..S?J I.? f 

/J.(( I( 

----1.0. OF SURFACE CASING:-1 't< '-t SQ ~f.L 

I ~ 

--- DIAMETER OF HOLE: 1 \ ' -ro '1 o; s~ ro T 0 , 
'A--+- ft;, u o 1A 1soi-A r101U c..1.s1"-'& ro 4 o 

......,"'14----+-- RISER PIPE I.O.: "2-
1 / 

~~~-------.,..-TYPE OF RISER PIPE: e II(,, '? k H Ff pe,,..e 
yo 

""'1----+- TYPE OF BACKFILL: p V ~ c_ G 0 <-0 
f"'\ IS. PI V/V'l (], F- N ION t rt=- C H IP? 

ELEVATION/DEPTH TOP OF SEAL: 

:;m;;;mmi:t-ELEVATION/DEPTH TOP OF BEDRoa<: 

~-+--TYPE OF SEAL: p Ute- €. G. O L p 
(1 r.5N ro,v 1 ,-E.. C..t-+ 1@ s 

__ _,___ ELEVATION/DEPTH TOP OF SAND: 

G1'f. ll I s' 
~70. fl I f ?- I 

I 
Mff-011/ti-.. 

~ll.l l 170 . 

---+-ELEVATION/DEPTH TOP OF sa&N: 'O'f.(( / 7"$ 
TYPE OF SCREEN: p \JC. S t...O Tl'fP 
SLOT SIZE x LENGTH: • 0 2,;. 0 'i I 0 I 

1.0. SCREEN: __ "2...__'_' -------

__ ,.._TYPE OF SANO PACK: '2 L.013A;L M6-01i.J,.,., 
SANO 

" 
---DIAMETER OF HOLE IN BEDROCK: p=- % ,, I 7/. ' COREfl£AM: 3. - S- te. 

ELEVATION/DEPTH ·BOTTOM SCREEN: 5<f'f. I I I fJ3 
ELEVATION/DEPTH BOTTOM OF SANO: 5('t'f .1 I L fl"? 

.---.,..- ELEVATION/DEPTH BOTTOM OF HOLE: $Cf't. t I I f> f>' 
BACKFILL MATERIAL BELOW SANO: p vR, e. 

C OblJ M6P IU/'V"\ C ENroiVq-tf C. tttl'!;, 



[ I L) Tetra Tech NUS, Inc. BORING LOG 

PROJECT NAME: Crane ,rSWC 

Page _L of .!::!:_ 

BORING No.: \ 3 \°'(\\NT 1t 'i 
PROJECT NUMBER: 9 0 p 0 
DRILLING COMPANY: __,,,C_c:>._.w._~ .... E.L.-. _M_o_iz_u_IS_I{._ 

DRILLING RIG: Vt'Z..t..s A- -$0 A.I l <--

DATE: -,~l--b~--0~~.,......_....__._..__ ____ _ 

GEOLOGIST: P~e:.o IN RA=t'l'ls.E.ft.. 
DRILLER: _<l_.o__..t.J.........,~-IS-t .... F ..... E_tl.. .......... -.....-...:..;;=----

MATERIAL DESCRIPTION PIDIFID Reading (ppm 

Sample Depth Blows/ Sample Lithology ·'· ··:.• '.. u 
No.and (Ft.) a• or Recovery/ Change 

, ' ..... ,>\ .. ,: s 
Type or. or RQD Sample (Depth/Ft.) 

~Soll.~lty/ c tf : 

·~·· RQD Run (%) Length or , . '. ., ;, . ' .. ': ~·~;: ,~:i>) ;<:· Remarks .!! t;;:: j · ·· Co11Slllf4!ncy 
Color · "°'aterilil Cle ... lfiQ8tion, , ' .<'. s t .. .... 

No. Screened or t e .!! 
Interval · R~.k tlafdness * :0,. ·o ·~ 

. ' t: Ill . 

' ' -.·< '. . . .. '. 

' v I J j' $'j\f-f ~ > S l L T4 Cf-~ ~L \'VtO\?r :/ 1, v /, . 
v / / 11/( <;-Le.....,- C() vqµ r / 
v 't~ /;UC... f;;) OWtJ.JJMt.1> 

/ 
/ 'J; tt -~L-ft-0 / 

s-1 b v 11/ 'v l, ·~ 
a,a,µ ..,, rY\O l c;,1 0 / ' '1/ 

()CfOO / 
v 

ff' 
Y"\£,0 'tft. ~lt.-1+ Gt.,,~t'f "'- sz Ofc.eo~~ °' #J5f.. 1 i.• 

/ ! • .{ f,lt'IJ "'"'' ~ ~~ 
' 

/ ~\! M. 0-,:::::t'(...F:P /0 
v ""( (i.(...~\? A..i + 

/ G ~"1' 

v iy· LT .. '< f'i (..... (?(lt./ ..... c.,.trf>~ LA-v'\-1 • $flotJr.lY / t.Ili v I~ f-. ~ c;., ~ ~ QJ/S~tf 
. L 

, ~ 10 /' ', 5ft\ ~lo\'f"htue9 
\ / v v -. - MU-D stotJfi f"' D•c l<..... ~ ... --·----. __.::._ 

/ - . - ..;.."-' .. -.. ·<;,no~''- -c r,_, E»'f"Hf:ll~ \/F<l"<. >\.)r{ 
I/ ""' - u~co tJ"i,0\,1 o~p 

v 

~ 
9:>f--I' WL IQP'rt-Jo STO iJE ~ !/ . 

./ I OlV - A'\blll.FD~ _h._ ~IJ 
./ . - 'M-tttJt..'t',,,. --:; 

Cfi 
/ . + - \ ._,~ L-"'·Y f:il f':O B ~~h ; 'r.er 0 

\V / 
. 

tAl/4 fflONC.t.. '( W&m.l. s-l. / . 
,. . .. ' . 

./ ·- -~ 'ii t. i +(.(.. ~·'( ~ ·-· -
/ : '1' .. 

/ . ' -s. s. ""°o ./ . :~ ~ :;., \" 

v 

~"· 
..... 

" w;~ / 
. 

...._ I ". ... -

20 / 

-~o ~ .. 5~'1110""'- \-ESS' 

~ 
--4 : WS~Uf.-9 . 
/ ·~ r!~f!·~ ',~10· 

I rm 
~, 

/ 

$OPT J ~ltt.ts., P-~ro c 1 ! . . ,- {Sr v ......__. .. ...__, 
rvt • '(') S TOf.,.J E. -· ' , 

/ 
,-...;_ . ..:..: A-vo S'1<'""'1) .~l UIVC;.. 01\VPS101-1i:: ::'Dt'~ I/ . . ~.....:... ?- ' .. ID 

/ 
..:.,,,.,._ ........ V Ttt l IVL '( .fl>b· {)0 lz>IJ ?/»I 1'>$~ : t:rGPr $~ ' 

. 
IA \,() - ';,,.,... ~ - ~ + l.P-'PI. - ..,. -.:_. 

:lb I~ --~ .-
" ~ 0 ,, ~- ~ ,. 

. . -- -- - Drilling. Area --
Background (ppm): I 0. o I 

·'! ~.·Converted to Well: 
·J. r. . 

Yes No ---- Well l.D. #: __________ _ 
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( IL) Tetra Tech NUS, Inc. BORING LOG Page 'J_ ot_:l._ 

BORING No.: \3 'ff\YJ't l..\'1 PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Sample Depth Blows/ Sample 
No.end (Ft.) e• or Recovery/ 
Type or or RQD Sample 

RQD Run (%) Length 
No. 

'f ... v 
/ 

/ 
/ 

/ 
/ 

v 
/ 

/ ~ .i ~ 30 A ... 
~ " v 

I/ 
/ 

I/ 
/ 

/ 
v 

/ 
--· 

115 / 
/..n 

) / '· _., .... 
'.~ v 

/ 

/ v 
/ v 

'tO ( u rf A 

/ 
I/ 
/ 
/ 

l": .. , x 10/ 
A.5"/ / /C~ 

• / /tr 
' / 

/ 
LA St:> 

Converted to Well: 

Crane NSWC 
tfb<ao 

ee>w s r.ui. f'\U>Ct f..Jh.A\. 
'IG..<lS~ - Ci OJJLc__ 

DATE: -, .... ,"'"_-,,-_-0"-!!;3.!E-->.--:.-1...----

GEOLOGIST: E&eP W. BA"""-4i. fU\.. 

Uthology 
Change 

(Deplh/Ft.) 
or 

Scraened 
lntervlll 

~- ,; ~ - ). ' - ,. . 
.,, .... "'.'· . -

..:.._.,.:;.. .. -:-----.--· .. 
_._: .... -~ "'!::-· 
.,,.,_...i. • ~ _, 

-· - -~ --r,-·-
-·- -: -J . ·- - , 

> 

\ 

-
L' 

' .. 

' ' I 
\ 

.,_.I 
.._, 

' . ; I 

I• 1' . ~ ,• ~ 

' 
·j ,, 

.. 
' \. .. ( 

v 

' ' ... 

"""'-f-··" 

LI.,_ 

Yes 

DRILLER: -~-(:i.-f.J ...... _'c.!_F-.... l .... F .... r;.. .... · ,,_ ................... .-...----._ 
-· 

MATERIAL DESCRIPTION 
. ' +~~.%~~~::';'.,'{, ' .. •;.· u .:; :•' 

; 

. . . . . •.. i:.·}.-~i\.,:: ··:' s 
>:~l~lty/ c 
·eon~ 

'~~nns 
Color Matflrial C'l!s,.iffl~tio~; ..,, ' s 

~' . ,·' , ' . 

* 
'-!; 

. .• ;:e';_.·. . ; •; 

rnw ~l;) ~701'-/fL ~ c,ne.'( 
~twv~,.....,, r~ 'fffrtllJ 

Sorr p~ ~fl!..t....Ar"( UF-9 ~ 
n-ivo~~..r& ~o .. _ -.. , ·-

'f 

r11s-o ~ ~ A-tJO ~ T'O t.J f£ ~ H~O 
! 

T\-\tut..'< ~(.(){)~ 
wf ~t..t::. L..IW'I .. 

oc..c:.. VC/C..<; 

1 v \' I 

<-:.DF-r 
()I'-

"5 f-1 Al-P: C,.~j 

M.U6e.n if:};p s fi....T"t:.roNC. 

No ----

PIDIFID Reading (ppm 

I.· 

ti i. ·~ Remarks 
... 

··1 • Q. ·cs ... 

! '! } 
i 0 .:§ 
ell . tD. 

.·., . 
.· 

' 

fl/\. ~'1"0111 f' ot C.ltC'f 
S.., ~Tr>t.li LT r;.tftfY 

("") 

'0 

. 

( 0 

1'~'£.IL..C'. S/IM-L«-
Ll. ... 0 ~ r-oo 
on+Rll.""''5e:. f)IZ'/ 

~ 0 f'C-..C r,.,ft I c;; 

11111\J I ,.o o-r. 
~ 

t)c...OCS:::...., 

~ 0 6) f"'. 

v. f"; l,.lt-ri s, - -,,.,,, tNt+iTtz. M,1 

~"-e AA 1"'E-
, 

MJr.Jfl't\t.:J J-. 

f,L.oc~y 

Drilling Area 
Background (ppm):,....I 0-.o-.I 

' 



( IL) Tetra Tech NUS, Inc. BORING LOG Page 3_ of !j_ 

BORING No.: _ _../.....:3=-..LM-.:....iW;.::;....:r_tt..L.....14 __ _ 
DATE: II -I O-o 3 
GEOLOGIST: _ __._M_,__ . .-<z ......... c .... o...,C.......,tf.._µ __ A/ ___ _ 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 

Crane NSWC 
qo<oo 

DRILLING RIG: DRILLER: ~ 'II/A <-S 1-1 

MATERIAL DESCRIPTION PIDIFIO Reading (ppm] 

Sample Depth Blows/ Sample Lithology 
, .. 

. ··' ..... ·.·.;c ·• u 
No.and (Ft.) a• or Recovery/ Change ,:. ,: s Type or or RQD Sample (Depth/Ft.) Soil Qer\slty/ . 

,·. <.·, 
,f·,· N . 

~ '·'' c .!! Jll ~ RQD Run (%) Length or " ~ ;:(''- ,, '. Remarks ... 
No. Screened 

C9nsi~n.:y Color 1.t.i.r1a1 cl88$~~Jion .. ,. s t .!! .2 .a;. or ,.,, .a. ! •• i ·~ Interval . Rod< Haf(lness 
.. * en IS .. 

fl! . 

S"O . \ .• .·. •.· , I/ 111~ 
C.-1 

S11-'T'S Tt>AJ,::_ Cotee 3 ,,.,,~fr=T'"° 0.t'Li' 

I/ v F. '"'f\-1'1 $. 
~ ... ~ ,·...,,~ ...... 

I/ 
.. 

Y"-V I ... ~ 
f;.eDD1tt)lu· 

!/ e ~ c °""' '""u 
s M--.'-" 

/ Bt..OC.~y 
~ 0 0 I"°' 

C? I/ 
0.6/ I~ f D/ 57 

t!OKS, M41\.T'. 
S1' 

10.b I/ to 
, \. 't" OfL.'/, IJ.Ft..~~ 

S'bF\ C.lllll ~ 1-+A<..t.!. IN~,,. It. $ ttPeA ic. 

I/ H o ~ e ~PIJ• "'" 
Rt..OC "''' 

~ l....f"l / 
I/ <.o I 
I/ (n7 f'\ 14AAO· 

t..T 
S~O.!>nNt==. 

I LOIN'"\- r-Rt\-(.. 

11'-.0.e• {t:) ,_ /, ~ 

I/ ( 

5.or-T Ct.. ~ 1-:!Pc·'-£:. DP-'/ 

c3:. I/ r< I ,, _ ... ~ 
e.;.t-1PP1!ll 

t7·4 IJ.*'f 10 
OIP\ Of' C;/l.P.(t~t..;. 

0 0 0 In D f2.f2.. [),O.. '1 • • _,,, 

I/ (l'J~.c:- CL..OC...ir::."f I r11' 

'/ M 1-\Mt.O 
'-I 5 I t-.,- (. TDIVE '•"-"" 

/ i -· - .L . ..,.. 
,\ b~"I f, ,,....,._ \ ,-

/ I t"-'"TO ~~ """" . llT'M • 

~ 1~ / 70~ ' 

I/ S\t>e'r) (.Re1 -er;. .... AL 'f 
y. fSA,C'to::../:A,.;, 

s -'~- 'F='R~t..11 ,-,...,e.u 

I/ \.JVT" .:si.1c, l"f'I"' 
M 0 1'.$ n.>o..r:. 

(_ y I/ llol-~.J 0 llT. µo.oSt' 
P"-Ats A,.~ 

~01 ~ 8/ HCA., FEi.v ue-ie.i- () 0 .0 () .i::-o~ ~" .,,~,. ... ·~ 

Jf~ / ~ 
• When rock coring, enter rock brokenllSS. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if l!levated reponse read. 

Remarks: ,... 're;. "'1 o f FOP-
Drilling Area ___ __ 

Background (ppm):! a .I 
"F 



[ I L) Tetra Tech NUS, Inc. BORING LOG Page _!j_ of _!j_ 

PROJECT NAME: Crane NSWC BORING No.: / 3 /\lt.W Tl.J '-f 
DATE: ~~-,-,--~,-o .......... --0~}~_._~~-
GEOLOGIST: __ /'.__ll_.__. _c;,,.... _C,__.Q"'-C=-':<..i..;12A:....:..;_,..,,_ 

PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: DRILLER: S WA t, .s H 

MATERIAL DESCRIPTION PIDIFID Reading (ppm, 

Sample Depth Blows/ Sample Uthology ·,..:(~<· .·· u 
No.and (Ft.) 6" or Recovery/ Change 

>;~,a,.~. 
s 

Type or or RQD Sample (Depth/Ft.) ,, ~··:~; ,:<: .. :,{ Ill t ~ RQD Run (%) Length or ··t.f•ri~·~~~~~i~-~;,_·.-F:::·~ 
c Remarks ·1 ·~-ney Color l No. Screened 

-~~~~naal 
s .I i.. 

Interval * 
! -~ :0 ·o 

j ,·~}, .•.•. 

en. a:i Q 

; 
,v '~. ·..:' 

I v ~6'1"~11- ~~~ . ~ 1-t*t..-'i S IL.- r;. 11A. IF 
vie~~Jt:..e,.,., 

A. t..) nHlt,1 

I/ UU\ I t"4 fljlll, re~ 
~ft.JS.. Q!J~r.Jn 

-f I"> 16 / \l.f'"'-1 ,..."'""' ~:;. 
FEtrJ, MOt.S I 

I/ THft.-V ~v/I/ r-o 
-~ 2., S-' 

'/ 
c. s / to/, CJ b 0 C> 

~-"' fjf>f, LO . 
/ 10.~ . MWMD Gie~ S t.tA£.- Y ~I£.- T<.Tli,vl' '~tllL.'1 ..... 

/ 'ni LOC. tt- '"/ A:r 9i2. ~ 

/ 
I/ Q.,t,.. 

/ Ml-llltflD 
LJt" v. r-, ~. ... 

" .. ~n ~ANOS """'F- A i_fJrvC,. 14nJO... 

~~ ~ I/ er:t)01N(J,I J) I'-
f"-U'I LA.,,.~. 

'/ 
/ ,-~ s B' 
I/ 
/ 
/ 
/ 
/ 
I/ 
/ 
/ 
/ 
/ 

• When rock coring, enter rock brokeness. 
·· **-Include monitor readlng-in-&lootintervals-@ borehole. Increase reading frequency if elevated reponse read. · -- -· · 

Remarks: c.. >+£ c. ~ t::- o :- ore:. H~o A-rrt~ ~ ~ 4 . I ' 
JJ:E W2 D I"-' t-(0.4 ~re:;& I~~; 

-·----DdllingArea .... _ _, 
Background (ppm):I C 

Converted to Well: Yes No ---- Welll.D.#: ·I 3/!1W±49 



Tetra Tech NUS, Inc. BORING LOG 
PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: \/t:fi(.~-5ClNl c..... DRILLER: ~Q~ K~tf~ 

MATERIAL DESCRIPTION PIOIFID Reading (ppm 

Sample Depth Blows/ Sample Uthology I .. .. .. u ., 

No.and (Ft.) &"or Recovery/ Change 
,.,, .• 

.. 
' ."'~ s 

Type or or RQD Sample (Depth/Ft.) Soll~ :·.·: .<\:"'':.; ? ti. . ~· .. 
" c . iD i RQD Run (%) Length or 

~i!tency Matertai°C~~~~~: .••.. Remarks l 
.. 

No. ~d Color .. · s .!! ...... 
..• or a. 

! .!! E Interval .~oC~~- , .. * U) 
~.· :§ 

< ,•, .: 

.. 
,. ·. •:. ,; '· 

/ 

~ 
o-C.. ' l.(f'.1- BlN 
o~ ..... o'f-'n-•.Jc. 

I/ C.. IUI v .. u .. fo VIM: a.urn I.I'-·' . . 

/ ~ Bru.J G.'111 .... to'B0 
-t"l.itf~,J' O.. r-Dlf:',v 

I/ - -- - ' T"?e11<\ "'i' ~!w "'"R 
,.- : I" lO ) v ~orr (!~ C.Ok\- eiet\~ 
v -.. - .. 

/ - "'t'"" Mro:.P ~1;;ii S1~1"""S'f"?>AJIS- ee.. ~"'7_!~ 
i/ -· _._ - 1 .. i'....on K 

/ 
v rrn1J Vc!if~ ~';.~ C-L~'"( w/ e ()C. l< f{lf.6,· j V "'c,OjU'>(JL\ '1i'fW 

/ 
lrl~D fJ< 10 /4 <;!./%~ .c 

~ 
:-

.! - _, I. C,R/irf)tAJ' P.ow;..1 . v . 
Wk1'tr.> .~ -~ -j JS- - -- ., 

, "'~ 'I / ---- --.-. ' '-. ·, -~1·· .... 
\S~ v -. ~so h- .4 ":WlJI{'-: r,7f-P.~ -r 

I/ ... r;--'f J~ ' . . ' 

v ....... i.., .. Wl~1 't'-r>~e=-
I/ ... :; "·~ h~ ·;:;·/· .,\ : ·' v 1':.. .... .... ~OFT f:.'.1.t~ 

\JIJ COAISOc.. t O~D f 2.. ./ 
.., I .... ..... 

/ ~ 
,... - Ptl tt. ~U~.'( j ~~ ~ ~ \:- - If 

,.-,"" ,. 
~o ' v ~~~- ~·o l-T. 

. t '1 

... ~ / S\ L.... . ocs~£ 

.,,/ .. 
HA~O r;rsy 15.AIJO '4J1t5N'e' 3K I ~uu. ·tt:Y.J JI ~ 

""cr Ai;""' •IV ~o tJ 
' ' -/ .. 

f OO"Cl..l--'{ 
.. / ·I> / ~ -

/ j , C>S-Opf;O :· ' - ' 
/ . 

.,":o ,'f,' - ~ 

tt.'fo ~ 
_ ..... ; 

~·:.·. ' I 
Al'-. 

' ' I, ,, . >'/;r ... I.A" 1 .. ....... - -
'3S-

vv - -~ ~ S \ «-., S"Tt>'-'' \;~~\ 
,. ..,.. - y,0<, - •••. J ; f\ ' / - . ' 

/ --::~ ~' • At..t ... Bt..(C:.. ...-r:,,fl.fi'."J' . ' ~ f' ' 
./ - -

/ - - L~ tw1'YT\o'N ~ S" - - ~ANO~tJE'. ./ -- _, 

/ 

ff~ I Sos:I ~lt ~~~'f +C.t..1rt+ Ct..~T·;. 

/ I u 11'..-.t.J~0\.1 QlflO 

,j t. .,) \ ~ ~ ;i'l!l \'~gs~ , , 
'to / 

• When rock coring, enter rock brokeness. 
•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: b o• . ...., -... to 1 
Drilling Area __ _ 

Background (ppm):._I _ __, 

·µ 



Tetra Tech NUS, Inc. 

BEDROCK 
MONITORING WELL SHEET 

WELL INSTALLED IN BEDROCK 

PROJECT Ce.wE Nswc LOCATION SWY"'V 13 DRILLER .iot1 fiw-FK 
PROJECT NO. 'lO<,o BORING \'}MWTY..5= DRIWNG 
DATE BEGUN 10-2,.J~O:> DATE COMPLETED 11-lo-o3 METHOD RDn--'.>01. . .ltc... 
FIELD GEOLOGIST FR€:0 UJ . t20CMs~ DEVELOPMENT 13A-1 t.. cl-/ 
GROUND ELEVATION oB8. 76 DATUM t.JhVO Se METHOD WPflJACWSv!(C,f!O 

...... -....----t- ELEVATION/HEIGHT OF TOP OF SURFACE CASING:6mf'ft f.( 5 

--.-+---+- ELEVATION/HEIGHT TOP OF RISER: 

-:-....-....._TYPE OF SURFACE SEAL: 02:>>-Jc.ttS'rE-
....... ~~ t.( ">'- 't"'·~f,t 

" tc 
.,._ _ __....._ 1.0. OF SURFACE CASING: 'i ~ 'f 5Q. 

I( 

~---- DIAMETER OF HOLE: I ' -----------
,, 

~""'----1--RISER PIPE 1.0.: ;t 
TYPE OF RISER p=1P:-::E~: ::....s=-c..~\:\,-.. -'t~O~w~c...--

:.........---+- TYPE OF BACKFIU:l?,G'.Vrout'i'E..._. eu«E.. Gol..(f 
QSrZ:o. G'1 

}50l.M\<»i CM.IV'(,, IW5'f1rt.L..li-f) 
USV./b Cf!.M!Wr/Gi;wmvrre. (,ttovf' JO 3Cf I 

I 

' n.EVATION)IJEPlH 1llP Cl' SEAL: ~8),7~!) 
:m=nmmi:t-ELEVATION/DEPTH TOP OF BEDROCK: ~78. 7 0 1 

~-.i--TYPE OF SEAL: s~fJID#Jlif'tfUtift. Go'-0 le 

C. H l tl .S 0:.-RO 

i---+- ELEVATION/DEPTH TOP OF SANO: (,J..L7{;, tG1 

ELEVATION/DEPTH ~ OF SCREEN: ~(9.7{, / 70 
TYPE OF SCREEN: tJ\{G OCH. 'f 0 
SLOT SIZE x LENGTH: <'cOr ~ 10' 

"11 1.0. SCREEN: cn · 
f.f.i!Jo---i-- TYPE OF SAND PACK: <Q:T-1: Sf!tJp J0/30 

s\;e / 1ae • ell =----+- DIAME1ER OF HOLE IN BEDROCK: ........;:0::....-__ 

CORE/REAM: C.0 ftE:. 

ii~--;-- ELEVATION/DEPTH BOTTOM SCREEN: 
ELEVATION/DEPTH BOTTOM OF SANO: 

~-ELEVATION/DEPTH BOTTOM OF HOLE: 
BACKFIU. MATERIAL BELOW . SANO: No}-Ff 

<;OS,7~1 Bo 
{d)'f. t~ I 8't 
c'OO'f.7~ I 0'( 

/ 



,. , ,j,;, 

( I L] Tetra Tech NUS, Inc. · - BORING LOG Page ..:L_ of 3 

BORING No.: \ 3VV\ WT 't'O PROJECT NAME: Crane NSWC 
PROJECT NUMBER: DATE: ~,~1---,-o--~o-~--~------~ 
DRILLING COMPANY: Bo1+ >'i?ff.6. OlO(? Vf¥1t. 

v t?:as1\r.;. -;o)J l<-
GEOLOGIST: __._fa......,...6"""D--..VJ......_ . .:..;R..,_~;:.:..;..:::.:100.::;1,,,1o, __ 

DRILLING RIG: DRILLER: ~t·HJ ~E-tF~ • 
MATERIAL DESCRIPTION 

Sample Depth Blows/ Sample Lithology ; , 
., 

>···' u :·,I·' . • > ' ~ : ' 

No.and (Ft.) s• or Recovery/ Change Y· 
~ :.<~('.··< .,. s 

Typaor or RQD Sample (Oepth/Ft.) ~SpJI De1Jti~( ' ~· ·:-
RQD Run (%) Length .. or 

· itat8tia1 qJi!~f~o~ 
... c 

C9MI~. 
No. Screened Color /· s . or 

Interval f\ock llardnea• ·-·~·-::·,;·;·."> • 
'i 

40 ,, 
.,L:' ,', .. ; 

/ - - v~ u~ - -. - -
/ .-.;;.:;..... -

{ c;:,1. L'rSreAJE\ -- ....... 

/ ~ - --_...__ 

/ - ---- -
I/ - - -'1S- --
I/ 

.......-_._. 
- ---· -I/ - - v --/ -- --

' 
CVT1l•.I~9;, T\t('l,µ(lc 

/ , .... ~L.C?RIJ ~ ... f" .... 
.,, ~ ' 

50 / L ~ 
... .'J.'. I 

/ '· . 
(~!NO~Alt) L 

:in.., ' / \ 

~ . ':I \ 
/ { ! 

, I I 

I/ /. 
..! ·{ 

5~ / 
~ / .. 

d [ ' ... --/ - - - c V.'T"\""I tJ c.z, P~UiJ( - --- -- - -
/ - -- St'- r+<..t..A-"'( - -- --

~ " ~v -- .,._ - SOf-T' P..t-.... c:;tA.:rs~ ./ - ,, \~ .. -/ -- - f.....~ .. VTu-it.1 / ,.. -
(,0 / - - C>~. ./ -- -v - lL-~i'.-1" 01'-~r ./ - -

S-.B / - - S\L~'PTI>~ 
/.~ -

l" y -- -/ 
/ - -

, ... , ~ - -·-:'.• Yj - -I/ ,, .... _,-

~ " c£' .A ~ \ 

,___ -_, I , I· 
~When rock coring, enter roilkbrokeness. 
1. lnclud~ monitor reading in· &foot intervals O borehole. l~ease reading frequency if elevated reponse -read. 

Remarks: !:~ '(.JJ__. IT\ ~l..-& :':'o"" 2>0(' rt:> 5 Z ®"'' ~ 112 C.Ojl -C:... 
. ~lf't4R'PiSott.t:-~ -

PIDIFID Reading (ppm) 

, 

'~ i ~. Remarks .!! .:;,,:_,; • a.· •· l i l 
.. 
~ 

,UL & j§ 
~.· I· . 

, " , , , 

, 

2... 0 

() 

' 

0 

~tl 

f-1 c;c, l l-1b 
G;C,, II 

0 

f 2. 

.. - --- -DriHing Area 
Background (ppm):l __ ___,I 

~· - -=t' 

conv~ to Well: \ Yes \I No Well l.D. #:...;...l-.3Mi.;.:..;:w~'/1.f~...;;;?' ______ _ 
.. 
' 



( I L] Tetra Tech NUS, Inc. BORING LOG 
PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG· 

Crane NSWC 
\oc,,o 

C>O!o.!}-e-fk Y\'\.o~wfU\
v~ S~ -«:.tOIVl C.... 

Page _l_ of _J_ 

BORING No.: \3 t'-tWT<-tS-
DATE: -,-,---,~0---a~cs,,__ ________ _ 

GEOLOGIST: _...,.f'..:;:Cl.""6--...0~k"""'J_.(l=~~'°'..;..iµ__=:;._-
DRILLER: ~ o~ ~atFir;1t-

MATERIAL DESCRIPTION PID/FID Reading (ppm 

Sample Depth Blows/ Sample Uthology '".·• ·.. " .. ·y ......... u 
··. .,.,'· s 

. <-· ', . ~) ... ' . 

M~id .. c~~n,. · ·.· · ~ 
No.and (R.) a• or Recovery/ Change 
Type or or RQD Sample (Depth/Ft.) JlolU>ensify/ •· 

RQD Run (%) Length or ~y 
No. Screened ... tit Color 

Remarks 

Interval .~.Hardliess * 

l--1-J.-~/_.111,_,v,,,__ _ _, · /; { .;.- . ____ c,_~_S_lrtV"O __ .~ ______ B_,, -----------0-
.a ./ v ·'«<'. 

t--_,..-+-4,-~-f-/71----t\,_ .,~ 1-----1--t----t-------+--1------+--+--+--+--I 
I , I' A11111 1r , • • .,,,· ' ,1 

i Slf / ~~~ 
1--.....-..""-fLl/---7l~o--I 

I/ 
I/ 

•When rock coring, enter rock brokeness. 
•• Include monitor reading in 6 foot intervals 0 borehole. Increase reading frequency if elevated reponse read. Drilling Area 

Background (ppm):!----1 Remarks: \U3nt..c...!.Q cUJl4--L. ?·C>"'....-8-0' 
~lkfJ'l "!: - ~x· 

Converted to Well: Yes a/"" No---- wen 1.0. #: I 3mwr ~s= 



( I L] Tetra Tech NUS, Inc. BORING LOG Page _/_ of 2.. 

BORING No.: / 8 fv1 WT l/~ 
~~6~~GIST: """""-'"""i .l,....-11..,..,J_,,...,~,....tr-f~,,.,...._---
DRILLER: ----:!§~. '+~r:E~l::-':ff=:..=_~---

Crane NSWC PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Sample Depth Blows/ 
No. and (Ft.) &" or 
Type or or RQD 

RQD Run (%) 
No. 

Sample 
Recovery/ 

Sample 
Length 

MATERIAL DESCRIPTION PID/FID Reading (PfHll 

Lithology 

Change •. •.. • . 
(DeptNFt.) 0$911 oeilsltyf I· '< 

~eel .Confil&t.~ • C~lor 
. or 

Remarks 

Interval ·~ ffafdneu • 

. 

, , ./ << •. ·.... Vtrl..'f SOFr ~ CLl'l~l'le + $1<..'151"\i..lt l)f'jf ;~rte'fcfoPn· 
1--+--+--+-~/"-----o:o-+-----~~:":"~~-~.·~~··~· F,_.::i:;.-tt::>~~llolCl.---+---+-J..A../__;...;_~~-~~r,~~~~~u'-'-~----~~All.llf~~=i:'~-.-:1.....1.'~~·.:ia~··O~~~~~~·L·'-+~1--+--1--1 v , ..... ~ v c. 
~·---1-'~~~i-t'~-~~trl-·3/. __ 3[---tf··~«:'r·:-~~-·9:.-=--~~~.-.-:-==~~~!~-:-r-:-~~--l--~~~~l.lR~~~c~~~s--A_~_~~.f--l-~-I:~ 

V ~.:;..__ IW\€0... ('...fl ..Jll;:f'StONe w/ J.JWfE'S 8V jll;u L.MIS (If Sllw,4"' 
-----.....--_,,... _____ -f=-..~=- ~ .... 5 . .sti"( -/(fl.~ ~ ~ '\ -4 toe.~ Fte~ 

3o ./ .-~.~.£!::::~:-
..,_+-,._ ...... ~/-:::+---I .. ---·;;;;;-~ •.. ~:1t-2: i----T-....... ----+-----i--T------1--t--t--+--I 

.__,__+--.......,_v/-7f------l-s~~:1----t---+-'"------l----+--+--------1~1---1---11--1 
t-+--+----F---::>1-------1--~~1-------1----+--------+------------ll--+--------------1--+--+---+--ll 

/ - 'I/ .......... 
'\,,~ - V~'f . C/L CLA'-<Stt>tJ€ W/ f'OGl't.f-5 W3i: f.llG-flt.'f We:J'IT~ ·- Su~ 4 1"" 'St<..:r:Sn"'1€ 

SILTstbtJet~' v~hdef+\;,., ~ V· T"'•"' 1.4'1"1$' {IF' 
km~ o;f!,Stl ~ S f!INE $1'1t<./0 35 / -··- t - -· 

Gt C:~"tS7bNE' WI l.A""I ~s Vf!A. tersu OF~ 
--=-··~·· tJ F S Hf'\c..e:-c 2. 

",c.;,,:= .. .' 

~ 
-ISl{..TS'l().-Jt Uf ~ 'F ~KCf.111"$ 

l~ --- "·::·=· F·-O't'S~ . 
1 

1f~~C14l 
StvrsnNC 

' I 

* When rock coring, enter rock brokeness. 
·**Include monitor reading in 6 foot intervals 0 borehole;-lncrease readlng-frequeneyif-elevatedi'epOftsetead. 

Remarks: - "10 'Jto / 
DriUing Area,..,,.._,_ .... 

Background (ppm):I0·'1 



Tetra Tech NUS, Inc . 

BEDROCK 
MONITORING WELL SHEET 

WELL INSTALLED IN BEDROCK 

WELL No.: 13 m wT Y.b 

....---.----r- ELEVATION/HaGHT OF TOP OF SURFACE CASING:M).b8J~. Oj 

.....--.------+- ELEVATION/HaGHT TOP OF RISER: 

u tf s~ 
---- 1.0. OF SURFACE CASING: _ _,,J.__... .... ~___._ __ 

,...__ ___ DIAMETER OF HOLE: 
']:: ~o ,,,.._110...i (.#.A;.11J&.r G:" .a.,,.. c; ta.I Tb 3 'T'' BG. S. 

") ,, 
~...,.._---t-- RISER PIPE I.D.: /' 

TYPE OF RJSER P-IP_E_: .......,,,:l-· 5-.. -w....,.,,..v __ _ 

ELEVATION/DEPTH TOP OF SEAL: (o'f-8Je'f I 3 
./ 

'i!I!ii'i!I!ITT.l:t-ELEVATION/DEPTH TOP OF BEDROCK: G 'f8" 'f / 3' 
,...__-+-TYPE OF SEAL: 8EN fO~fft fVRf 6o1rf) 

1 

Gfl.. C.*-PS 

---+--ELEVATION/DEPTH TOP OF SAND: 

'--l!!!!!t----1- ELEVATION/DEPTH TOP OF SCREEN: 

51f<r.fo't1 52" 

5'1".'6 'f I 5S / 
TYPE OF SCREEN: Pl/ ( < 
SLOT SIZE x LENG_TH_: _.,..;2,.-.!0..-··--~---,-0 ...... ,.....---
I.D. SCREEN: _ __.~--"-------

~----~ TYPE OF SAND PACK: GLc~~ t"-'tf;O_ 
0.Tt. S1»-.JO 

:.i----1-- DIAMETER OF HOLE IN BEDROCK: '-f r / 5 '' 
CORE/REAM: _________ _ 

-----t-- ELEVATION/DEPTH BOTTOM SCREEN: 
ELEVA TI ON/DEPTH BOTTOM OF SAND: 

----.....-- ELEVATION/DEPTH BOTTOM OF HOLE: 
BACKFILL MATERIAL BELOW SAND: tJ /A 



( IL) Tetra Tech NUS, Inc. BORING LOG 
PROJECT NAME: Crane NSWC 

Page _d._ of Q 

BORING No.: 13 (n tJr <-{ (, 

g~bi~GIST: ==~=·='~=={=£=========== DRILLER: ~- \.l8 ~ 

PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

MATERIAL DESCRIPTION PID/FID Reading (ppm 

Sample Depth Blows/ Sample Uthology - .. " ~·· ' •;·. u .. 

No.and (Ft) s• or Recovery/ Change s 
Type or or RQD Semple (DeptlVFt.) $oirD,e11stw1 M~ri-'~~~on·, -

~· . -~ RQD Run (%) Length or c Remarks . .!! .. J . CQllal.tilncy ·a. .!!, No. Screened Color s i ii,;." 

' I'• ,· . or 
,, ~ .a. ! J! 

Interval flock Hll(dneas ' * UJ i ·o · .. ;: 
UJ ID Q 

so £· 
······· 

; ; 

I/ ' ,SlLT$nNt Ygj( 1-bv.J~'t 

v 
/ 
v f I 

!55 / v le>!? 

I/ ~.-.·~ 
• : _l:).-,._ ~\.( !fl.t SI\ rJOS1'l>"1E: ·- F•M::" c,.iefhlk'Q 

('_ 4 v l-0 tAI (lf}JJVfjlJf . 
~ ~ ' .. 

~ IV 
~ () / 
I/ 
I/ 
/ I 

,. 
/ ~ 

'-_') / ... --- Vt:..,.."f S"ll"'r ~ 
~ 11..f::, Wr..Jt:. SCran se.t I 

/ - .. J; @65!..55' 

v .-
'It~ ~ -s i'tN cs 1"'0N"" r ~ 

~ l 116 Jr. 
IV 
/ 
I/ 
IV 
IV 
/ 
/ 

• When rock coring, enter rock brokeness. 
•• Include monitor reading in 6 foot intervals 0 borehole. Increase reading frequency If elevated reponse read. Drilling Area,...,,.....,_.., 

Background (ppm):l 0·6 Remarks: HtG-l-ll'1 '/=t.ltCOJttW BetWt-ttJ l.jo·-r,i'-

Converted to Well: . Yes No ---- Well l.D. #: J?) miAJfYft? 



i 

WELL NO.: I "'!:I fVl W T '-17 

~ 
BEDROCK 

MONITORING WELL Sl-EET 
WELL INSTAI I ED IN BEDROCK 

Tetra Tech NUS, Inc. 

PROJECT N wsc. c..&-AtJ~ LOCATION C..P..Afl.Je. rw 
PROJECT NO. :t O {.e. O BORING I ]> M w r 4 7 
DATE BEGUN 11- j'1- O~ DATE COMPLETED t l-20-0~ 
FIELD GEOLOGIST fl\ · ~ . l.o c.. 1-1 fQ. A. A.I 

GROUND ELEVATION~?S: 'ti DATUM l\/AvO BB 

DRILLER COW ~ e P 
DRIWNG M o•JEA: 
MElHOD \-\ ~ A. I A p.. 
DEVELOPMENT B1+-1t-r=..L/ 
MElHOD pve r I ~Ufl4E 

..... -....----r-El.EVATION/HEIGHT OF TOP OF SURFACE CASING:6ll3l/ (. 'r / 

..--r-+---+-El.EVATION/HEIGHT TOP OF RISER: '7 l23tl.'62.. 

lt---.-----~~'*71 
u.'' ,, 

:.&.4----+-- I.D. OF SURF ACE CASING: i 'IC ~ S 9 . 
~ 
~ 
< ;.f---+- DIAMETER OF HOLE: 1 f 2. i o "I ', y 11 ro T' D 

II 
_..,.,,.,.__--t--RISER PIPE. I.D.: ~ 

TYPE OF RISER P=IPE:~· -7.J.__LJT"'-~--Sa-C..-ti-. -
HO .. 

,..,._---+-TYPE OF BACKFILL: C.E.. TLD VOL-'-LA:f 
BF-vTOtv' 11E C.H, p~ 

ELEVATION/DEPTH TOP OF SEAL: {p 72. .'tit S 
I 

:;mmi:llml:t"-El.EVATION/t>EPTH TOP OF BEDROCK: (;, 7 l. 4l /'t ' 
I 

---+--TYPE OF SEAL: c. e ,- c. 0 Va u. c.. t..A y 
() E-Nro rJ tr& <::..t; 1'f?J 

---i-- El.EVATION/t>EPTH TOP OF SAND: 

--- ELEVATION/t>EPTH TOP OF SCREEN: (p(i, 7. 4 It 8 
TYPE OF SCREEN: p v C... ~ L 0 T re() 
SLOT SIZE x LENGTH: Q '2. 0 l. I 0 I 

I.D. SCREEN: 2. I ' 

--~ TYPE OF SAND PACK: . e E s-i 
f'/\EO!Ut!\ SA-NO 

// 
--- DIAMETER OF Hot.£ IN BEDROCK: 4 ----CORE/REAM: ________________ __ 

__ __,._ El.EVATION/t>EP1H ·BOTTOM smEEN: 
El.EVATION/DEPlH BOTTOM OF SANO: 

~..,--ELEVATION/DEPTH BOTTOM OF HOLE: 
BACKFILL MATERIAL BELOW SAND: rv . ' Ii 

ror;1, "f It I fJ . 
(OS'f-H I I 2.t 
<QS'f.'il/ Zt 



-.. 
~ 

( IL) Tetra Tech NUS, Inc. BORING LOG Page _L of _J_ 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Sample Depth Blows/ Sample 
No.and (Ft.) 6' or Recovery/ 
Type or or RQD Sample 

RQD Run (%) Length 
No. 

I/ 
I/ 
I/ 

y I/ 
"" !~j ,2/ t:. \ 

I/) / .. ~ 
I/ 
/ ----· ('_ \ 

r:r·J tt% . 'i3 I 
s= i / ~ 

/ 

H ~ 12 I/ 
I/ 
I/ 
I/ 

~? / 
~BY 9Y!fO q/ 
q / q 

/ 
/ 

JI ... 
7. ' 

/ 
I/ 
I/ 
I/ 
/ 

• When rock coring, enter rock brokeness. 

•• Include monitor reading1n 6 foot inte 

Remarks: . 4 0 

Crane NSWC 

13 o~ s e (2... M Ota#IE (L. 

l.M e- SS'D 

BORING No.: I ~ MW I '-! I 
DATE: ___;:.....:._,!.;...l_-=-,-q~~-o-~~:.,._-----

GEOLOGIST: __ _,M.~._,4-.:;..· ...:.C.......,.O~L._./~-1.;...,e...:...4:..;.~---
DRILLER: .,r. IA.J A L ~ H 

MATERIAL DESCRIPTION PID/FID Reading (ppm 

Uthology 
·Change 
(Depth/Ft.) 

or 
Screened 

I .··. u 
s 
c 
s 

, -.../~. ':· . •," ,:: 

Material·~,~~~~ ... ' 
Interval • 

c.1.0 

Remarks 

- ..... a I'=::> NT'L. 

If I I t-f %-C(J,,I. v/ 
(3 ... oc.. ie- 'I '"' 0 /IL 

FE- $r-.1..,EO 
'Z-0"-''!:!> ,._ ,.., , 

-rM- I(. tc.. T"l-fAtJ I 

'-,,._., #vT • $" 

~1wA<reP..., 
IV. t:: ... ,.,,...~ Q.c; 

J! 

j 
·-: .. 

0 

:r, 
Ill ~-

.~· . 
i •· 

·a.. :g ;.. 

i ··.·~ ·~. 
(/) m Q 

0 0 0 

. - --· -Drilling Area 
Background (ppm): ... I """'b---1 

Converted to Well: Yes No Well l.D. #: __ :I'-\ 1..;.;.....;/Y\_.;..:.VV=-T--'-(..._,.7 __ ----



( I t) Tetra Tech NUS, Inc. 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Sample Depth Blows I Sample 
No. Md (Ft.) a• or Recovery I 
Type or or RQD Sample 

RQD Run (%) Length 
No. 

I/ 

v 

IV 

v 
•When rock coring, enter rock brokeness. 

NA 
HANO 

BORING LOG Page _l_ of_(_ 

BORING No.: /3 S(5 /b 
g~~~GIST: -~....,.q?-.6k~"""{~.-;~:-------

~6ER DRILLER: ---;:::;;-__ -N----.A.-=-...,_ ____ _ 

MATERIAL DESCRIPTION 

Remarks 

** Include monitor reading in 6 foot intervals 0 borehole. Increase reading frequency if elevated ll!pOllse read. Drilling Area.-----. 
Background (pj>m):I._ _ __. Remarks: tNA~ IN tft)t-€'" +r Cl.·O' 1< 

Converted to Well: Yes No ,/ 
/ 

Well l.D. #: _________ _ 



( I L) Tetra Tech NUS, Inc. 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Sample Depth Btows/ 
No.and (Ft.) a•or 
Type or or RQD 

RQD Run (%) 
No. 

() 

Sample 
Recowry/ 

Sample 
Lenglh 

CraneNSWC. 
Gf oGo 
NA 

BORING LOG Page_1 of_( 

BORING No.: I 3 SB 17 
DATE: -j-!:J._~ .. JU"""'T::I .. =---r-:,91---
GEOLOGIST: 0 ~ ------------DRILLER: !./A '' 

u 
s 
c 
s 
* 

Remarks 

PIDIFll> Reading (ppm) 

'\ .. ;':· '.-~~ ... : ·.~·~ "::/'>~: 

flllij'. 
I:?:~.;_;;~ ~·~~~:; r~; .. ~ ;}"~-.:>: 

I / .. · '~•-; - ·a-, "IL'-1-U WA-m SLu;.lftt.'{ fkusr .. _, ~"' ' CJ' I <:), "I -, 

00(J2 / 
/ 

~ '1 v 

t---+-"--f"--.,,.._----1 .. :- ..... : .. -·J· 1-----'h-r---t---------t--t-------+---t--+--+--1 

~~+--~-::n----1 r h < , 1-----1-'t .... ·~·vi-t-==:S:;,&,11c"'"'~~c=~t...IW...;..:..,i'"------11-1-·1>10_is_:r_t-_eo_. _t1&S_1u_f;'-+--1--i---1--11 

t---+--~-.,,.._----1.1 ;i r'.P.t ):-1----1-~r.r.. i--'""'"""------..,,..--1---1------..._..._..._....._. 
; ( ~tfli Gr ~~~~)5A~ 7o 

I/ 
I 

/ 
'/ 
'/ 
/ 
/ 
/ 
/ 
v 
v 
I/ 
I/ 
I/ 
/ 
I/ 
/ 
/ 
/ 
,/ 
v 
/ 

*When rock coring, enter.rock brokeness. 
** Include monitor reading in 6 foot inteMlls O bolehole. Increase readng frequency If elevated reponse read. 

Remarks: No WATfilt IN mu;:-
Drilling Area __ __ 

Background (ppm):._! _ ..... 

Converted to Well: Yes No .\7 
/ 

Well l.D. #: __ #J_Z .... 8 ______ _ 



( I L) Tetra Tech NUS, Inc. 

PROJECT NAME: Crane NSWC 
PROJECT NUMBER: 9660 
DRILLING COMPANY: NA 
DRILLING RIG: 

Sample Depth Blows/ Sample Uthology 
No.end (Ft.) &•or RecoMr)'/ Change 
Type or or ROD Sample ; (Oepth/Ft.) 

RQO Run (%) lAngth or 
No. Screened 

Interval 

f) 

/ 
6002 v 

/ 
lfJ2or/ ti- v 

' !/ 
'/ 
/ 
/ 
/ 
/ 
v 
I/ 
/ 
I/ 

I/ 

!/ 

• When rock coring, enter rock brokeness. 

BORING LOG Page_(_ of _I_ 

BORING No.: 13 SB I~ 
DATE: -W":"':'"".-Dfr'7T--t',/g_-"=-----
GEOLOGIST: -q-:~'"" 

~......_-=-:~;;;..L..;;;;'-------

D RILLER: NA 
MATERIAL DESCRIPTION PIDIFIO Reading {ppm, 

·.; "· ·:.; ., .......... , .. ,,. 

:~Iii Remarks 

v 

.. Include monitor reading in 6 fool lnleivals 0 borehole. Increase reading frequency if elevated reponse read. Drilling Area ___ __ 
Remarks: W~ tN ·Hot..e""A-T 3•0' Background (ppm): .... I _ .... 

Converted to Well: Yes 
,/ 

No .1/ Well l.D. #:____,£_7 .... Jt-______ _ 



( I L) Tetra Tech NUS, Inc. 

PROJECT NAME: 
PROJECT NUMBER: 

Crane NSWC 
90<00 

DRILLING COMPANY: 
DRILLING RIG: 

Sample Depth Blows/ Sample Uthology 
No.Md (Ft.) e•or Rec~/ Change 
Type or or RQD Sample (Depth/Ft.) 

RQD Run (%) Length or 
No. ScrMneCI 

Interval 

0 

tf!/41.ftN 

I/ 

I/ 

I/ 

I/ 
I/ 

•When rock coring, enter rock brokeness. 

BORING LOG Page_l of_l 
BORING No.: 13 SB I~ 
DATE: -!_.,.C)._-:..J_Ji........,_163....;C) ---
GEOLOGIST: ::J~ ~~ 

~ U&E~ DRILLER: --1o.c/:-::V.~'A~:...:::::lj~----

MATERIAL DESCRIPTION 
u 
s 
c 
s 
* 

Remarks 

- Include monitor reading in 6 foot intervals O borehole. lnaease reading frequency if elevated reponse l9lld. 

Remarks: REF<JSA-L A--C 3 rO/ · · 
Drilling Area 

Background (ppm):f,... --. 

Converted to Well: Yes 
7' 

No \/ Well l.D. #: _ ...... rif..:..:../_.;I\~------



Tetra Tech NUS, Inc. 

PROJECT NAME: 
PROJECT NUMBER: 

Crane NSWC 
'10<00 

DRILLING COMPANY: NA 
DRILLING RIG: 

Sample Depth Blows/ Sample 
No.MCI (Ft.) e•or Recowry/ 
Type or or RQD Sample 

RQO Run (%) Length 
No. 

() 

0001 I v 
/ 
/ 
/ 
/ 
I/ 
I/ 
IV 
I/ 
/ 
/ 
/ 
/ 
/ 

/ 
v 
I/ 
IV 
/ 
I/ 
v 
I/ 
IV 
/ 

* When rock coring, enter rock brokeness. 

BORING LOG Page_I ot_I 
BORING No.: I~ SB Zf) 
DATE: -r-ra~7-r:ig:~1i~o..s~---
GEOLOGIST: _ __..S:--'~G---..te ..... 1.__,'6._,tr..__ ___ _ 

AL/t::iGlf ' DRILLER: /VA 
PIDIFID Reading (ppml 

Remarks i~litl 
~:>:·; .. :;. ::~<.-:;~ ;,:~~<, .. '.:: .. ;.-. 

•• Include monitor read~ in 6 foot intervals 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: .Efl.lsA I- A-I I• Q" · 

Drilling Area 
Background (ppm):I.---. 

Converted to Well: Yes No v < 

Well l.D. #: l\J//tf · 



(It] Tetra Tech NUS, Inc. BORING LOG Page_/ ot_I_ 

PROJECT NAME: Crane NSWC BORING No.: f S $8~ Z 
PROJECT NUMBER: __ 9~6=..;:zGi?~O~---- DATE: ~-~~~.-~1?:~,,~~~-_1 ---~ DRILLING COMPANY: __ M......_.'A______ GEOLOGIST: -~~o:...,..:a~~;;,,LllO<..L;'-~----
DRILUNG RIG: HANP II L/6G~ DRILLER: A/A 

Sample Deplh Blows/ 
Ho.and (R.) s•or 
Type or or ROD 

RQD Run (%) 
No. 

D 
I/ 

0001... v 
/ 

&U,tf 4 / 
Iv 
/ 
fl/ 
I/ 
v 
/. 
/ 
v 
/ 
/ 
/ 
I/ 
I/ 
I/ 
I/ 
v 
v 
Iv 
I/ 
I/ 
I/ 

•When rock coring, enter rock brokeness. 

Uthology 
Change 

(Deplh/Ft.) 
or 
~ 
Interval 

MATERIAL DESCRIPTION I 
,; , , ~~)::'~ ;,~~ > 

~fifl • ·.~~ •, , ,, 

. ,.···.··r;::~: .. ~,; ;.••:· f~: ~\~-"•-:": ,';·... . ,. 
Lt 8IL1'1'f Cl-"W IJ/ ~ 

IJ(. ·--. Jc1i£C;.t+N{) 

u 
s 
c 
s 
• 

Remarks 

PIDIFID Reading~ 

1~11 

'*Include monitor-reading·in 6·foot inteivals-iHiorehole. Increase reading-frequeooy ff elevated ieponse-read.·- -- . ------ -- Drilling.Area-.... --..... 
Background (J>Pm):I I· Remarks: 

Converted to Well: Yes 
2 

No_~\/ __ Well l.D. #:__,/J~/..;..f.F.:...-_____ _ 



[ I t] Tetra Tech NUS, Inc. BORING LOG- Page_{ of_/_ 
PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Sample Dep1h Blows/ Sample 
No.and (Ft.) &"or Recovwy/ 
Type or or RQO Sample 

RQO Run (%) Length 
No. 

Crane NSWC BORING No.: 1.3 SB 2 2 q 6 ti) DATE: --"~~ll~""°"/..,..B _____ _ 
.N_A GEOLOGIST: $U) e:J2 
HANL:J 4U4&~ DRILLER: _.._M......._.'A=...;.......;...;;'-'=----

Llthology 
Change 

(Depth/Ft.) 
or 

ScreM8CI 
Interval 

MATERIAL DESCRIPTION 

-C'!:''./ . :_: -- ' ~-:-~.~-;- ~i~ 
:i.~ >.; . · .. 

;~ -; ' : << 

u 
s 
c 
s 
* 

PIDIFIO Reading fPpmJ 

Remarks 

0 ··- '. ,, / .. '/\<:,: - 1111 
I ~ 

{lffl I If !." v 

I/ 

• When rock coring, enter rock brokeness. 

--- ·-- - •• lnclude-monltor-rea~-in--6-foot Intervals--@ borehole. lncrease--reading frequency if-elevated reponse read. --· ··· 

Remarks: Kf;FUSl\-L A"f"' 1>·5' -
----. . --- ---Drilling.Area..----.. 

Background (ppm): ._I _ _. 

Converted to Well: Yes No. V 
/ 

Well to. #:_;..;;iJ.Z.:..i& ______ _ 



[ I t) Teta Tech NUS, Inc. 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Sample Deplh Blows I 
No. mid (Ft.) 1• or 
Type or or RQO 

RQO Run (%) 
No. 

/ 
{)fJffJ_ ./ 

/ 
()1..0lf lf I/ 

I/ 
I/ 
I/ 
/ 
/ 
/ 
/ 
I/ 
/ 
/ 
/ 
/ 
I/ 
/ 
/ 
I/ 
I/ 
I/ 
1/ 

q 60 
NA 

~·~:r..·'\-11-""! 

ll- ~ft 

11tf 1. 

• When rock coring, enter rock brokeness. 

BORING LOG Page_/ ot_I 
BORING No.: 13 S5 23 
DATE: -]"Tl";~-. fl"~,-/03~-, --
GEOLOGIST: ~ ~ e=f2' 

~.....,.-......=--~...:....;;;~~~~ 

DRILLER: A/A 
MATERIAL DESCRIPTION 

u 
s 
c 
s 
• 

Remarks 

I 

.· 

•• Include monitor reading in 6 foot intflf\181s 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
Drilling Area 

·Background (ppm):I...-----. 

Converted to Well: Yes No \/ 
< 

Well l.D. #:__..IJ ..... {._11-..... · ______ _ 



( I t) Tetra Tech NUS, Inc. 

PROJECT NAME: Crane NSWC 
PROJECT NUMBER: C\CCoO 
DRILLING COMPANY: NA 
DRILLING RIG: 

Sample Depth Blows/ Sample Uthology 
No.end (Ft.) &"or Recowcy/ Change 
Type or or RQD Sample (Depth/Ft.) 

RQD Run (%) Length or 
No. Screened 

Interval 

• When rock coring, enter rock brokeness. 

BORING LOG Page _J_ of _/_ 

BORING No.: I ~SB~ 

g~6i~IST: ==}i==J:i:a::r:~====~~-= 
DRILLER: NA 

MATERIAL DESCRIPTION 
u 
s 
c 
s 
* 

Remarks 

PIOIFID Reading (ppm 

' ·. ):,': ·.; f'· 

if ~)i~ 

•• Include monitor reading in 6 foot intervals O borehole. Increase reading frequ9ncy If elevated reponse read. 

Remarks: R~RsAL Ar: 3 •O r · 
Drilling Area __ 

Background {pj:>m): .... l __ 

Converted to Well: Yes 
z 

Well l.D. #: __ iJ ... J_n.-_______ _ 7 No ----



( IL] Tetra Tech NUS, Inc. BORING LOG Page _/_ of _l_ 
PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Sample Depth Blowe/ Sample 
No.and (Ft.) s•or Reccwwy/ 
Type or or RQD Sample 

RQD Run (%) Length 
No. 

b 

00h2 

' I/ 
I/ 

I/ 
I/ 
I/ 
I/ 

Crane NSWC BORING No.: / 3 SB 25 
9D6b DATE: -?:~/ ,.._. -ru-=----.0:....,....o-r-----
NA GEOLOGIST:. _ _.~__, .... ~ ........ ! ..... ~"""""""'-----'--
HANIJ /lu<au-cr DRILLER: NA 

MATERIAL DESCRIPTION 
... ~:~·.-:-,: ·.:··. ':·: :::-·· ~ ~--,~_ ... :·:: ~ ... ·.-:·.~-:«·:)~:·~~::~>Jr~~~;~> 

l:'ci.'.·"\,~; Remarks 

Uthology 
Change 

(Deplh/Ft.) 
or 

ScrHned 
lnt8rval 

. , .. .:.:;. 

PIOiFID Reading (ppm 

P· .·: !'· < >;: 1x 

;~·ill 
·;:;.<::,·:::. > 

•When rock coring, enter rock brokeness. 
•• lndiJde monitor reading in 6 fool inteMlls 0 boiehole. lncnlase reading frequency if elevated reponse nN!d. 

Remarks: 
Drilling Area 

Background (ppm):I __ __ 

I 
Well 1.D. #: __ jiJ __ f ....... 14 _____ _ Converted to Well: Yes No ----



APPENDIX 8.1.3 
SWMU 13 

BORING LOGS AND MONITORING WELL 
CONSTRUCTION DIAGRAMS 

ROUND3 



( j t]Tetra Tech NUS, Inc. BORING LOG Page --l- of _j_ 

PROJECT NAME: NSWC CRANE-SWMU-13 BORING No.: 13 M\\I T 4B 
PROJECT NUMBER: N7448 . DATE: ?f:-a=J. -04 
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: _.....,c.,.o~"-J.._iT ..... 1.__ _____ _ 
DRILLING RIG: (..ME. .S50 A.TV DRILLER: \JJN..Sl+ 

' 
MATERIAL DESCRIPTION PIDIFID Reading (ppm) 

Sample Depth Blows/ Sample Uthology u 
No. (Ft.) 6M or Recovery Change s 
and or RQD I (Depth/Ft.) Soil Density/ N . . 

c • m \) ;.., 
Typeo1 Run (%) Sample or Co11sistency Remarks f l 0 18 

RQD No. Length Screened or Color Material Classification s .c ... 
I!! • Interval Rock * ... E :s·· .... 0 

.·~ .. · :.. 'JY .. tlti. •• Q,; 
; . ··:.~ . ' 

s-• -go 0 I~ '1/ . z. ~ .... £.e: ~ tl.AYE.'f"-~NbY S.tL.T f\AI MOl$T (""\ 

rt10 ".l. IYs ~ R001S ~t-JO ROCK ~ 0 
S-2 ~ 1·Yz ~~. Ct 1' '<E.Y .sA..Nt>- .SOME. 5M MOl~T 0 ti! 

l-lfs 4 IU 'Roca<.I=~ ~, I Ct.~v~ St~ 
0 

s-~ I~ I·.}' 'Z. ~ .... .,,, ~ S~\.J~'( ~ll..l-Tf2 G.V\ MO~T (\ tD g' ~ 
I~ I~ 

·.· 

-m iaor..1c. ~!. (o 0 s-'" '9 I~ '·T/2 lDO:E ~~ ~'< StQ-itl ""t'Q 
L 
MOt~T~wer 0 

•?-1g 13£ 
. . •:!)M s ~OM£ \l,C)t.Jl ~ 0 

6-5 e 96 ·"2 W& ~ ci_S4'-l0 0 
''h:s to ~ ~q_~J! 

MsnP..· ~" ~ .... -.-.,,;,- - - -- - - - - --- vliii 0 

I/ ' 
10_ 

• I/ - ... - '-. 11SO- l"\o .. ,..1 • ..t-
-·~· 

I/ •• 14,<:A.. TO C: In_ c;. ·~-t..-'"io lO~ 
f().S Q'W\ ou::t & 

I/ er.:l T- 7 2efo4 ICht.C)( wl. \n AM 
llqdl ~"-- ll>AIJ (J \~/j: ' . -· I/ W !:. • 5 / .SANA ON Cl.01'Wl 

-:J·~\·()4.- Wt. 

1/ scrll.e."' .5-10 
VJG~ SI .+,.OM (::,S 
ll'loc.id.a ~ l!!w.ao 

I/ S::tnd 3.s-10.s 
Wf,~' .... a.o• z 

!/ &1P.5 -fo '-~ 
I/ 
I/ 
/ 
/ 
/ 
I/ 
/ 
/ 

• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area 
Background (ppm):l,_O--.. Remarks: J!SA 4 114" 1D l\vro H-A.oorof.R 

Converted to Well: Yes No Well LO. #:_....t.t~3~M~w~r...L.....,;+ ..... iS~----



r=n=l BORING NO.: 13 MWI48 

~ Tetra Tech NUS, Inc. OVERBURDEN MONITORING WELL SHEET . 

PROJECT: tJSWC WNE. DRILLING Co.: 'Baw.Sf"..it Mo~ BORING No.: 13M'NT'48 
PROJECT No.: "-!)-YI.\~ DRILLER: \NN.J?H DATE COMPLETED: -.J.i-o4 
SITE: 13 DRILLING METHOD: t+AA NORTHING: I'S o % \ . 1>). 

GEOLOGIST: C;:>y,.- 1 DEV. METHOD: EASTING: 30~ \ . ro_ 

ELEVATION OF TOP OF SURFACE CASING: 

••---+---STICK -UP TOP OF SURFACE CASING: 

----1111-1t-----+-----ELEVATION OF TOP OF RISER PIPE: 

i.-.1-----+--- RISER STICK-UP ABOVE GROUND SURFACE: 

----+---1.D. OF SURFACE CASING: --------
TYPE OF SURFACE CASING: S\ 'e.F-t.-

-i----
GROUND ELEVATION: • '2C) 

1-t---TYPE OF SURFACE SEAL: U,:)~CR.a!:, P'>'(> 

----1----RISER PIPE l.D.: 

TYPE OF RISER PIPE: 

II---+---BOREHOLE DIAMETER: __ $ __ Vo_1_/ ___ _ 
1----+---TYPE OF SEAL: CON~ PAN 

+----+---ELEVATION/DEPTHOFSEAL: 544 .. 1/ J.. 
------.TYPE OF SEAL: 13e.NTOi..l \IE. Ct-\1 PS 

------ELEVATION I DEPTH TOP OF FILTER PACK: 54~:f/ 3.S 

+---+---ELEVATION I DEPTH TOP OF SCREEN: St.4,.:.l-;;..;l.::;/~'--1 

------TYPE OF SCREEN: f>\JC. ----------
SLOT SIZE X LENGTH: 20 ~ L '>(. 5 / 

l.D. OF SCREEN: 7...11 

--------

1-----+---TYPEOFFILTERPACK: c:bt.084 ~ 5 
Ft¥T&ft Pt::.c1<.. 

----t---ELEVATION I DEPTH BOTTOM OF SCREEN: 

----+---ELEVATION I DEPTH BOTTOM OF FILTER PACK: 5"<""'...__;_;;_~ 

TYPE OF BACKFILL BELOW 

WELL: Q\J AA.1" Z. ..SAND 
-----+---ELEVATION I DEPTH OF BOREHOLE: 

~-'----------------' 
s I 10..S 



[ I L]Tetra Tech NUS, Inc BORING LOG Page _I of _t_ 

PROJECT NAME: NSWC CRANE-SWMU-13 BORING No.: 13M\!\IT49 
PROJECT NUMBER: N7448 DATE: 3- -a:t-o:\ 
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: _C.0 ............ N_I.._.l~------
DRILLING RIG: C...MC.. 5s0 A."tV DRILLER: WA.l.SH 

MATERIAL DESCRIPTION PID/FID Reading (ppm) 

Sample Depth Blows/ Sample Lithology u 
No. (Ft.) 6" or Recovery Change s 
and or RQD I (Depth/Ft. ) Soll Den1lftyf . ~1 =·· ;,~·· 

Consisteney c Remarks J! .s Typeo Run (%) Sample or 
t i •C>. i 

RQD No. Length Screened or Color Material Classification s ;l ~~'. .•. , Interval RO!:k . • ~·-~.···· 
''.i ~' 

•., <!~-~~~ '.< 
;~· 

~- / 

i .. \' I·~ '. . .· .. 
~-I 

0 ·~ f / ~ .. cc I~ ~ ML 0 Q ~t:.'1" Su.:r-TR. MOIST' 

ts So 2 ',)-( 'Z 'ROC.I( -I~ ~()TS. ~ 0 ft.11.1 --S-"4 I~ ·o/2 la>se. ~IA• 

e. 82a..I SILT'( S'4)[)- SOME. 9/\ kADl'SA- 10 

·~2 x ~L. -"" ~It.~ CVt:. 14 l.f 
't.) f:!t ........... JT 1t.3 c 

~-.3 x •-:Yi.. ~ ~ 
.. 

11!!11 Cl.AYE-'( ~-~,-= ::::::t l.10~~1 .. ,~T l<D 

'%5 l. !~ ~ i30T'IOM II HAS h Mom ~ tl\~ lilr."-Jio.-AA.'-~ 

~~ ~ l?i. IY\_ - . t::. S'-+ <. wE:r' 
~ RR...,, ('ti '{kY c AL'" So~ ~ un~ ~ IL'\&:r It"\ 

I~ ~ 
ROCll.. ..,_.,~ c ~t..lu.>AS 0 g ·-- .....,~ 

s-s 7i{ I~ s.s~ 
0 -- - N\ .Q\S:.,. «!. • t. • .IC UAD 't: ., .. r-11&.r 

'fcios to ~ I 0 '.Q·~ 
/ 8mv\ 
/ 
I/ A.vei8'L 10 Q .. c:i' Wt.Cl. .i' ~ • Un';l. 

I/ se:r-~ 4-~ 
~ / SAt-JD 'aTO q .. S 

/ a.l tP.S TO \ I ' 

/ " 
I/ 
I/ 
/ 
!/ 
1/ 
I/ 
i/ 
/ 

• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ~~ti:\'.::: lS45 HSi\./~TV 4 114-"'LD w/ 'VTO ~M'\~ 
Drilling Area 

Background (ppm):-1 -0--

Converted to Well: Yes v' No Well l.D. #: _--1-/-.3.....,Muu..iw~r......._'f .... C\-+----



~ BORING NO.: 13MWl4C?t 

~ Tetra Tech NUS, Inc. OVERBURDEN MONITORING WELL SHEET 

PROJECT: NS!b> c C,e.&NE., DRILLING Co.: e:.>l.lJSEJC:: f\.:\QIU§tBORING No.: l~M.LlW:.:..T...:.._'-'--1 
PROJECT No.: N 3-441< DRILLER: WN..$.1-\ DATE COMPLETED: '2.l O 
SITE: 13 DRILLING METHOD: HSA NORTHING: \s097J).J6 
GEOLOGIST: CONTI DEV. METHOD: EASTING: 10?.\ 7\1. ~\ 

ELEVATION OF TOP OF SURFACE CASING: 

---+---STICK -UP TOP OF SURFACE CASING: 

.----'1..-.!----+----ELEVATION OF TOP OF RISER PIPE: 

14-1-----+---RISER STICK-UP ABOVE GROUND SURFACE: 

----1----1.D. OF SURFACE CASING: --..,..----.----
TYPE OF SURFACE CASING: 5-\~ee. \ 

-i---
GROUND ELEVATION: 5S .a 

,.....+-- TYPE OF SURFACE SEAL: Cl)t.)£.ILEU:. PAO 

----+---RISER PIPE l.D.: 2.'' 
TYPE OF RISER PIPE: PvC. 

.-----+---BOREHOLE DIAMETER: 

.----+---TYPE OF SEAL: C.OL)c.u::u;., pAQ 

4----t---- ELEVATION I DEPTH OF SEAL: ~50. 0 
~----1 

4----t----TYPE OF SEAL: S~ "TO~ tT§.. (. ... I p,S. 

4----+--- ELEVATION I DEPTH TOP OF FILTER PACK: S'U-r ~0$/ ,3 

4----1----ELEVATION I DEPTH TOP OF SCREEN: ~71 .<IJ/ 
__ ___._ 

----+---TYPE OF SCREEN: PVC.. 

SLOT SIZE X LENGTH: 2.0 .St.. )(' S I 

l.D. OF SCREEN: 

1-----+----TYPE OF FILTER PACK: #- S. Gtaa ~L. 
F\\ .. "ta/l PACI(, 

----+---ELEVATION I DEPTH BOTTOM OF SCREEN: 51.l-:l. D5/ q 
----+---ELEVATION I DEPTH BOTTOM OF FILTER PACK: )tt.\ .$ / .$ 

TYPE OF BACKFILL BELOW 

WELL: Gu f\f?::t""l. SA.t..1.0 
·----. ---+---ELEVATION I DEPTH OF BOREHOLE: 5f.«. •SS/ 

' ~~--------------~ _..;.._____,..-..-~ 



[ I t)Tetra Tech NUS, Inc. BORING LOG Page _j_ of _I_ 

PROJECT NAME: NSWC CRANE-SWMU-13 BORING No.: l3 MWT 50 
PROJECT NUMBER: N7448 DATE: r- Ol3' -o4 
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: C.0 t->I\ 

~..;::::.:;;....;_..;_,,:_~~~~~~~~ 

DRILLING RIG· DRILLER· 

MATERIAL DESCRIPTION 
SamplE Depth Blows/ Sample Lithology u 

No. (Ft) 6"or Recovery Change s 
and or RQD I (Depth/Ft.) Soil DenSily/ 

Typeo1 Run (%) Sample or CoilsistenCy c 
RQO No. Length Screened or . Color Material Classification s 

Rock Interval * ffafdr!esjs :.': 
·: ' 

S-1 
-~ 0 I~ I/ 2. f.00£ 

,-Ml 
S lq'< ~...,1:)-T e. SM I~ 

ICEX:l 2. ~ ~ - Tit. R.ttl\S. 
S,.2. w '.s12. l.~ ~ l5~ME) TR (..,.~.;:;:, e 1.5.M 

1100;:: 
I~ I~ 

-
s-~ 1% l.is/z. "" 

II .. 
I! ~ ~-. c~ ~ c:.. er'(' SAt-lb- SQMl:. SA 

OfO c. IM 1,,..,. ~~"a 
S·1 1% '~z. ~~ ~ :,tL.iY S&wti-'.50N\E. ~ a. 
1o,~ e, 1% ~· ~~~ 
~-5 1% -- NI ''( 0.. l.S/ S()t:T ~~ l\lel 

lot5 'f..S ~· 1.s 
~ / 

\ho I/ I~ ''( s~ I/ 
o~.c © I~ 1/s 

I/ 
U2S ~' I~ -~ \ ... 
'iii>=- ' 1$'. 1...1" 

I/ ~f'T Fl\.v Cu k I~ C::.1L,...,.~1"0~ ltC 

I/ ~ 

c~.s. @ ~ rs 
/ I~ 

USo 2o / 
t32~ '/ 

., , 

/ 
95 @ J<f Vs-

/ 
t'l.lO 2.5 I/ ..... 2S 
* When rock coring, enter rock brokeness. 

** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: (V\Q\lf ~ ~I asr of ~ (SE.WEjt..) Pt"-\ S::lAC, 

Wilt..LSk 
PIO/FID Reading (ppm) 

tt ,; ,·~·· 

Remarks .!! ... m a. .!! E ... a. 
!~· "' E· . Ul' . ii]; •·· ··'Q Cl),, 

>, "' 

,',. 

MOl!>T - l=-lLL 0 
~~~~a. ; $..Vol • 0 

MOl!>I .;. UJE:r r"I 
TO s 1 

Flu.? NOT .SuOJ11 ~ 

MOl9it' 0 
0 

Utlt~,... 0 
Pf'· r.c: ~.UA.~ 0 
,,.., SMOE. ro 
~-Q~S /"""' 

1015-. t0'4S 
It"'\ · i'uN::T • ~O 

w~ I~ '40\.2. 
k "'Ill •nuut:.1..;,s; C} 
(Oft.I~ 

(") 

[1'(' 0 
1~1)C l·Ull..D "-

("\ a:: MOOE r"'A .N 

~~L 
·\/. ll"'"''-'-~&f'\ 0 

(Pro\?..~~ t"°'""I 

~-"' b 
GR.UM~ 
UJ~l RC>NfC.i.l 0 
131S ~\E ltt.\O 0 
3' WA\'£ll ~")..O' --- !C'1 ~~ lft. 

c 
PG"'t-.l fo"OOIL ·~ 0 ~u..s f)Q..Y 

In 
0 

41/411 !-\Sf\ I ~\.lty tH\MMc&./ ?!1 ~ • ~TE.Ml CAS IN 6 

Drilling Area 
Background (ppm): _I -0-
~ , .. s 

Converted to Well: Yes No ---- Well l.D. #: ---'lu3 ......... M......._.\,V~T..__.S"'"'o....._ __ _ 



[ I L)Tetra Tech NUS, Ioc 

PROJECT: NSWCCRANE 

BEDROCK 

MONITORING WELL SHEET 

DRILLING Co.: BOWSER-MORN ER 

WELL No.: l.3MWTSC> 

PERMIT No: 

BORING No.: l3MWi pO 

PROJECT No.: N7448 DRILLER: DATE COMPLETED: "t-l1"."'~ ------
SITE: SWMU-13 DRILLING METHOD: NORTHING: \ 5\ 0 00 ?.. 4-o 
GEOLOGIST: C..0"3'11 DEV. METHOD: EASTING: ~o~~o'65 .;:;t.:J. 

-..-----, ---+--- Elevation of Top of Casing: NA 

Ground Elevation= 5 '57 .77 
Datum MSL: 

Stick Up of Casing Above Ground Surface: 
+1-----+- Elevation of Top of Riser: 

---+--- l.D. of Surface Casing: 

Type of Surface Casing: Si: e e \ 

1--+-- Type of Surface Seal: 

l.D. and Depth of Permanent Casing: 

----- (if applicable) 
2 11 

11¥J1~----1t-- l.D. of Riser: 

Type of Riser: PvC.. 

----Borehole Diameter: 

IN'liil':l'l-----1t-- Type of Backfill: C..E.ME.t..rr Gg.Our 

NA 

Elevation I Depth Top of Seal: 5 5 3. 77 I Lf' 
Elevation I Depth Top of Bedrock: 54-'6 .~7 I.::::: q. S 

Type of Seal: 

Elevation I Depth of Top of Fine Sand: 
:1----1-- Elevation I Depth of Top of Filter. Pack: 

Elevation I Depth of Top of Screen: 

Type of Screen: Pvc., 

NA I NP\. 
5J.f-S", n I l ":2. 
S'tt-~. 77 I ~S 

Slot Size x Length: ~OS\....X 10 1 

l.D. of Screen: 



r 1 l)Tetra Tech NUS, Inc. BORING LOG Page _l__ of _\_ 

PROJECT NAME: NSWC CRANE-SWMU-~ 13 BORING No.: /~/v\WTS I 
PROJECT NUMBER: Wil878 N 1-1.f't~ DATE: s-:lC:. -p:± 
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: __ Cc.....='""""1 ..... -._1 \,,__ _____ _ 

DRILLING RIG: ~ME S So DRILLER: l\Jt\\..S.+4-
~· 

MATERIAL DESCRIPTION 
Sample Depth Blows/ Sample Lithology u 

No. (Ft.) 6" or Recovery Change s 
and or ROD I (Depth/Ft.) Soil Density{ 

ITypeo1 Run {%) Sample or Consistency c 
RQD No. Length Screened ··.•. or \ Color Material Classification s 

Interval Rock * 
.':Hardness 

·. 

~· ~ ··~2. lOQ;£ 'w'C'll ~ 

0 ~ ('I b..~Y Stulb -112 &.. 

l>i1i. 1 ~ ROCK. ~ -.- •.;> 
1-re. <;1>.t...1DV' r.1,l!..v 

5·2 u~ ·7;2. v '2..., ~"E-'< S~t-Jb- SoMl: e Loose. 
F>s,5 4 Yi 4_ _ -

1(.0(..tL 1-'I'-• 

~-3 K 1.s,2. ~f.T Brt,.., SA.t-.b't" Ct..~-< m :::e., " .5... 
082o u tc:.OC~~~ 

~ ~- ··- ..... 
::>•4 ~ -112. ~ ~'t 

5 \\X'( <:..-A '(-""TR. Cl_ ~ srlf=~ ~ 

~2. ... B x g __ l\Aitn I\ 
~ 

s-.s •!3<' l.S/2 I~ ~'1 
.. ·' S~\.( CJ A.'-/ - er e ...t::u1 

~& lO !9< ~ 
~ t.~E '< -SA~~ ) 

<l'\MC:. 111'1/ .t:e. 
s-1o )*-( 1."12. ~-·-· 

T~ ~1IAt>1:1 e:. e 5aMC! Q" a,fr.n lU -

fa3<1 12 % SoME.•~ 
"TR-GR1a.u&..l.. 

S-1- ~ l..S/:1. ~~ CL~'<'£< SAN.b '*-lt> ;c. Q 

~ l4 % ~FIU\6S 
(t,.AA.i'-; ("lJ('1£."\ '! 

e,-5 
~ 1.012.. t5 

TY <Oro. V-C,.I, 
~ 

oSf s '" ~ 
l§~--

M-S~- '-iJo...:i -c.••x.·c:-· - - - - - - -- luAC 

/ '•''Tb 

/ ~l\ll..CI) TO 
·~ "/ ~ 5 'tOIS 

/ ~D 4 TO lb 

/ W1Ps l TO 4-

/ 
/ 
/ 
/ 

• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: \.\s ~ TO t(o - tJO <AS 1 t-J(,,, Heie:. 
O.B.~ ~ 

PIDIFID Reading (ppm] 

>• 
:. 

.. ' .: 
N.· 

;~ • Remarks :!! ll:L 
Q. lii E 'ii.' 1' '·f&···.· ·a· ~; '>· '. ~' 

•. 

" .. 
·' 

Lll.'a\~T~W2i (') 

0 
We.te 1' 
S N\~U A.MT Of: Q 
M-zt> t Rr-Cl\ctd) 0 
We:r .a,:.MOt!ir IC 

0 
MOIS- In 

0 

Mn~,.. In 

S>(Df.,l \ c.. tl.\.:,. 0 
uit"11<..\ +OJ~ If"'\ -

I~ 

MO.Si"-'>~ 0 
0 

IC\ 

0 

Drilling Area~~
Background (ppm):! 0 

Converted to Well: Yes i7' No Well l.D. #: _ __,_l=Q...._N\~Wx.=..-J .... C=.......\......_ ___ _ 



~ BORING NO.: 13MINT$\ 

~ Tetra Tech NUS, Inc. OVERBURDEN MONITORING WELL SHEET 

PROJECT: NSWC, C..iY"t!E. DRILLING Co.: &wSELtAO~BORING No.: lsMwTS>\ 
PROJECT No.: b) 1= 4'-1 g DRILLER: W~S.li DATE COMPLETED: 1 ~ 

SITE: \ ~ DRILLING METHOD: Hs.A NORTHING: \ 5..i.:::0=.).~........._. 
GEOLOGIST: C,o..,n- \ DEV. METHOD: EASTING: )()"""""-.L..;;r...;;...;.;.o~ 

1--------;;;;;;iillll••lllll=i=====~--ELEVATION OF TOP OF SURFACE CASING: 

•----+---STICK -UP TOP OF SURFACE CASING: 

...---'llll-lt-----r---"ELEVATION OF TOP OF RISER PIPE: 

i......----1---RISER STICK-UP ABOVE GROUND SURFACE: 

-----l---1.0. OF SURFACE CASING: --------
TYPE OF SURFACE CASING: STFE-!-

---GROUND ELEVATION: 5 b 9 · ~<g 
I-+-- TYPE OF SURFACE SEAL: C:.0~ (, PA. C) 

-----1---RISER PIPE 1.0.: '2... ---'-------
TYPE OF RISER PIPE: _.._P ...... V_,C..=-----

t----t---- BOREHOLE DIAMETER: _1$.-_Y ...... Ol-~---
t----t----TYPE OF SEAL: C.EM§NT J CQ}J~ 

PAb • 

4----+---ELEVATION I DEPTH OF SEAL: S 6 ?,,';>..?, / ------..... 
4---t----TYPE OF SEAL: BEHJo~ \\t!, Ctkf?S. 

------ELEVATION I DEPTH TOP OF FILTER PACK: 5&5 ,')..t::fJ/ ---..... 
----1---~ELEVATION I DEPTH TOP OF SCREEN: 5 64" ,'~.j / ------1 

----1----TYPE OF SCREEN: 

SLOT SIZE X LENGTH: z.o ~ \Q' 

LO. OF SCREEN: 2.'' 

t-----t---TYPE OF FIL TEA PACK: QJf:\Q:r?,. SAJ..> C) 

ff: 5 GLOBAL Fie-TU fAC, 

------ELEVATION I DEPTH BOTIOM OF SCREEN: 5 S4-. ~/ IS 
---1---- ELEVATION I DEPTH BOTIOM OF FILTER PACK: 5 53.'J.i/ (. 

TYPE OF BACKFILL BELOW 

WELL: Gvf:\'21Z.. SAND 
------ELEVATION/DEPTHOFBOREHOLE: 5'57i.ili I I 

--~-----------------' 



[ I L) Tetra Tech NUS, Inc. BORING LOG Page _l of _1_ 

PROJECT NAME: N Swc.. c.~, £.uMo IS BORING No.: f '3 S 8 2E) 
PROJECT NUMBER: NT-'f't8 C..t<;i 03'f~ DATE: 8/,4> /<l'i 
DRILLING COMPANY: £_ F S. GEOLOGIST: c. -......-1 es c_. \At'l~"f=tl:E 

~--~~~~~~~~~~~ 

DRILLING RIG: G-c.cpo .b~ DRILLER: ~c'h ~"°' 

MATERIAL DESCRIPTION 

,v ...,, 

(.f ,, ti 

IV 

IV 
IV 
IV 

• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ~ -2/ Coll~@> Cf't 
-'I' Co~ <\'t.3. 

Converted to Well: Yes No 

Remarks 

- - -

Drilling Area 
Background (ppm):I.------. 



( 1 l) Tetra Tech NUS, Inc. BORING LOG Page _I_ of_\_ 

PROJECT NAME: NSwc c.~, Sw11otu 13 BORING No.: \ 3 S'S ?.+.. 
PROJECT NUMBER: Ni-'t't8 CTo <{>3lf.3 DATE: 8/ro/o'f 
DRILLING COMPANY: £ F...S GEOLOGIST: _...,C)'N-c.=_..l~.;..;s.::;.....;;C..;;;..•_4_,,.._<:_1.._.:m=· ---
DRILLING RIG: 6-e.oPr-o \:oe... DRILLER: Jfe~'h.. Ou++oN 

Sample Depth Blows I Sample Uthology :,; i .. : 
No. (Ft.) 6" or ROD Recovery Change 
and or (%) I (Deptl\lft.) ~Oenaity/ 

Type°' Run Sample or ~ancy: '.:' 
ROD · No. Length Screened . or .COIOr 

Interval Roc;k. 
HimlnaSS. 

cp / 
l v !fl s .. ~.-

cm:- °10f'kt\(O~Z.? Z.."-6n 
....... ~lkO • 1).,.,-ic.GP-f S• ~ OJJrf, (_(.. 

'2. IV ,, 

3 v ,, ff ll I( <:.L 

'i v ,, 
<; / ,.. 

v 
v 
v 
v 
v 
:V 
v 
v 
v 
IV 
v 
v 
/ 
v 

• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: </>-l' .5......,p\- c.ol•~ ©{!18 
2--'-fl ~ ~ <!i~°"i:+I 

Converted to Well: Yes No )( Well l.D. #: 

- - -

-

Drilling Area 
Background (ppm):! .... --

~~~~~~~~~~~~~ 



( j L] Tetra Tech NUS, Inc BORING LOG Page _l_ of _I_ 

PROJECT NAME: (llSwc.. ~, ~V L3 BORING No.: I 5 56 2...8 
PROJECT NUMBER: t-.J ?-~48 c:..ro p ~lf~ DATE: S /to/o'i 
DRILLING COMPANY: EFS 

~~~-='---~~~~~ 
GEOLOGIST: 4-.-'~" c, L .. ...ib/ lZr 

~---'-~"------'--~~~~~~~ 

DRILLING RIG: DRILLER: J'Os'-. Pu++o,_, 

MATERIAL DESCRIPTION 
1Sampk Depth Blows/ Sample Lithology · :. '.':: : . ::/· : 

No. (Ft.) e• or ROD Recovery Change · · ... : J 

and or (%) t (oepthfFt.) Sol(.~ 
TypeOI Run Sample or ·~ . Mafe<Z-'~r0.·.~:....-:on· 

ROD No. Length Screened ·::. ::{)(· ' . Go1or . • .... .,,... ........... 
Interval -~·.· 

:··· 

' u 
s 
c 
s 

0!16-• 0 - 2... 'TO,....., , ' C.\.<.ot.e:y 

Btu1· ~ 11<1( 9-e.. ~,,_,_ l ~ $C.. 

(( 
... ,, 

,, F·tte- SIWl>J ~ ..... ,, l"\0\9t"" 

Sri\ l.f" I 
,, fl •I 

s"" 

e~ " " p., 'H SM 

IC ,, 
~ i • s I/ 

i/ Bon .. _, T~...mrof 

I/ 

/ 
/ 
/ 
/ 
/ 

/ 
• When rock coring, enter rock brokeness. 

~::~;{§j~~jf@-~~::: 

Remarks 

.. - ,.... ,... 

-
- - - -

1..-.... 

-
-

Drilling Area 
Background (ppm):I ..... --~ 

Converted to Well: Yes No )(. Well l.D. #: ___________ _ 



{ I L) Tetra Tech NUS, Inc. BORING LOG Page _I_ of _(_ 

PROJECT NAME: NS<A.IC- CR.MJ£, s;w ... v13 BORING No.: isS.8 2.-~ 

PROJECT NUMBER: N~'t'8 C:ro 03'{3 DATE: 8/vlltl>'I 
DRILLING COMPANY: €FS GEOLOGIST: ~te.&. C. L!tN<--'1' 'Ilr.. -----,,,,...------=---DRILLING RIG· ~PRJbe_ DRILLER: vo~ ~"-" . 

MATERIAL DESCRIPTION 
Sampk Depth Blows/ Sample Uthology \·i;·· l~'" ~ ··:;· u w 

i 
. .. ~":' No. (Ft.) a• orRQD Recovery Change 

' s 
and or (%1 I (Depth/FL) SOif.Denshyl ~ •' ;.: '·. 

~ 
. ,·'r<':·. v '· c Typeo Run Sample or COJor .· \ ··i·''' ,_!,, '\'.l/:,~- ~ ;:;. 

. \ '""8terial ~ficatiOri'.' 
... s RQD No. Length Screened -or :">;< lli>ck. ·.·. •' ,·~.· ,· . 

Interval . 
Hanfnesa :,::·.~,·:< 

•'·'!"' 
.,· .. 

dJ / ~ Co~ 

1 l v "f' 
p!lll"- 0-2.-""~l, O...,.c...y-~ 
°"41 TtacL c--ct~ . ~ 

2 I/ t1 " ' f 
~{. 

v Ga&- li.tl+f ~,~. 
3 ,..,. 

~ 

t.f v ,, C\a..,~ SIWI01 ¥ta"". IS<-

I/ 1 ... - e--... _, •~~.r411Pl. 

v 
I/ 
I/ 
I/ 
v 
I/ 
v 
v 
v 
I/ 
I/ 
v 
v 
v 

• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 0 -2.-' ~ .,u::1M(@) 0£5' 
2-'ll - ~ ®' _'f$6 

Converted to Well: Yes No _ _,X.__ __ Well l.D. #: 

PIDIFIO Reading (ppm 

Ii>' ,..,,, 't: 
L· , ,'~; 

= iv ~i -,~ Remarks ;·..:, 

I e .!!: ··~'. f I 
L ti) .Q 

~ / ' 

tto eclctr-5 - - - -

-
-
....-

-..... . 

Drilling Area __ _ 

Background (ppm):I - I 

--------------



[ I L) Tetra Tech NUS, Inc. BORING LOG Page _l_ of J_ 

PROJECT NAME: N~wc.. C.<tM-£, S:wM\Jt"S BORING No.: j 3 SS 3¢ 
PROJECT NUMBER: N7-4't8, C..'lo ez>3'{3 DATE: B/u/<1''i 
DRILLING COMPANY: t=r::s.. GEOLOGIST: _.....:a...=~;;.:...:.;1~'"",,.'""'c_::=o;.. • ..;..t..._ .... _~_.1 ..... Hf:'"-----
DRILLING RIG· <?rcopnihtiir!.. DRILLER· 0-oSh .t>"++o-.J 

MATERIAL DESCRIPTION PIDIFID Reading (ppm) 

Sampl1 Depth Blows/ Sample Lithology ''.·,. ../ ' •. > '.y ~' u ,r';< :;''• ..•. , ; r;1,' •?,c 

No. (Ft.) 6" orRQD Recovery Change ' ' ,, ' 

:~ 
' s ' 

"'"' 
and (%) I (Depth/Ft.) SOii .oensityl 

,, 
:,.~ or ·• l Typeo Run Sample :co;;•~ cc• 

'" /> c Remarks or ' 'iL 
RQD No. Length Screened or Color '-'~Classification s e 'I: Interval Rock ·; 

* .·1' e, .. 
hi·; HMcmees' ',~ ' 

-l'llh:: 
t/#i; 

f, . .... '; ·~~' -. 

" 
., '·;1, ...... ,, ; ·~ 

<:b v ~$ C,..r<.e_ 

yf 
O(Ur. r~,\(o-z") 

4' J ' '-~ e;e ..... c., .. .,C'f Sl'I..-!> J bl'l-Y I.SC.. "' 4 1> 

2 I/ If ,, Cl....,C."f ~411{) I $of'C-. 

kt> G-\s, ory, St. 

3 v a...\.oer; C\,Vc."t SAtvO, OR.y 
rf!> 

,, 
&zU .SC -~ S"-1~. ff>uw.ru/ 

Lf v ,, ,,+. 
I~ ~I<, Fr ... ctur~/) '¥- '(f 

i;/ 
'Bo<•"1~ Te c .... '...i:t r e:lf ~ I"""-

/ 
IV 
I/ 
I/ 
/ 
I/ 
/ 
/ 
/ 
v 

' v \ 

'V 
IV 
v 

* When rock coring, enter rock brokeness. 

**Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area 
Remarks: ¢-2. ·s-,,..tc.. ~ © <f>e'lfJ ~ t>J/l'\S/ht~ Background (ppm):-1 -¢-1 

2~41 S<rl' c;;za:tt.;,l CY ¢8% ~ ~ DiiP:- 13FD d8119 'f-<fi/ 

Converted to Well: Yes. No _f __ Well l.D. #: ___________ _ 



( I L] Tetra Tech NUS, Inc. BORING LOG Page _J_ of _l_ 

PROJECT NAME: r.Jswc... ~, S(JJ""-" 13 BORING No.: 13 5.B 3 J 
PROJECT NUMBER: N~'fe c-ro cit'!..~ DATE: S!rb/f!JY 
DRILLING COMPANY: ~ GEOLOGIST: °"-ctr1c.s. C· LA"~"' l!L 

~~~---~~~~~~~~ 

DRILLING RIG: DRILLER: 

MATERIAL DESCRIPTION 
Sample Depth Blows/ Sample Lithology '· .. s:s;: :1 ·····,.,;v: ,: 

···~~ 
No. (Ft.) 6" orRQO Recovery Change 

~~' and (%) I (Depth/Ft.) or 
'fypeoi Run Sample or 

Materiaf e~ RQD No. length Screened COk>f,: 
Interval ff~·.· . ':': 

i'; 
·';--~·: >· ,' :< . :,, '--;;; " ; ,,-,, 

4> / ~So Co~ 

/ lf I ....... "-4" 1dlpso~" Cl.o'f«y 
\ l l,..cto~ ee- ~Q -

z. I/ dllfr C\-tc.-"f ~o 
s~r ~ 

1i / .. _'" .. lj 

s+.~ ·~~ 

i / ,, 1l 
I( 

sn~ 

I/ 'f' •4tr. f;<VL.~o, .Stu; bry 
2 5 ~ Bl'lN 

/ ,, ., ., 

' (' koit>i 

/ ..... ,, ~(, ~, 

'=I- f r ~b..f 

g / ,, 
~I 

t• I( 
., 

/ (/.,...~ Jf!PM~ 
,.,_ 
/ 
1/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

• When rock coring, enter rock brokeness. 

Converted to Well: Yes No _ _.'A __ 

u 
s 
c 
s 
• 

Sc. 

~(, 

~ 
S<.. 

s,. 

~ 

~ 

5~ 

'fe Sh 't>..r+f-o"' 
PIOIFID Reading (ppm) 

r: .• 
'·' 

'. ~%~:~~.~: 
I·. p, 

; ' :N 
~:o' t ;itt :1' ,., ; 

Remarks °'' I ·o: ·Ii'. E'' 'J,i 4< l :a· ·:o 
,;··' ~, ':: 

:, . ,, 
' 

-- - -
-
-
-
- ...... - -
-
-
·-
...._ 
..... 

Drilling Area 
Background (ppm): ..... 1----. 



[ I L) Tetra Tech NUS, Inc. BORING LOG Page _L_of _/_ 

PROJECT NAME: NSwc CIU\fv.£, Sw,..,ul.3 BORING No.: t3 ~B~ 
PROJECT NUMBER: N?f<-1'18 c:ro ¢3V3 DATE: S /tf /0'j 
DRILLING COMPANY: t;.~.s GEOLOGIST: _Ch.:.-=..,;;;:;..;rl~c..;:::.:'i::...._C..~-_U.._r.e:-..:.y-_U:~;....._-
DRILLING RIG: ~PO:>@c._ DRILLER: O'Ds>-t t>ut+c:iN 

Samph! Depth Blows I Sample Lithology I' . >>.'; 
No. (Ft.) &" or RQD Recovery Change . . ·'' ,. 
and or (%) I (Depth/Ft.) Solt~ 1 < . . 

·.· 'f>'' c;-~ U 

< "":c~< s 
Type 01 Run Sample or ConllistE!ncy · · :·. . · . 

ROD No. Length Screened Or. '}i' .(roJor ['' 
. ,, ,:>;/ c. 

Interval .Rock ·. ' · · •·. · 
M8fMialC~ ,;,;;,· S 

~·-. 

' 

~$ Covd<.. 

I t / Lf' 
....... a · ?-'' Tof'S•• I 

OU. a-.i- Cl•"fC....., s..,,J. 

21/ tr 
Cl .. -icr ~~ w} c.~ g'-

,, ~ANO (..bf'~S. 
Sc. 

•t 
C..\•Y4.."'f ~, ~-=r: 

$(.. 

I/ l3c.n1111~ Tcrr.....,.-rc4 

I/ 
I/ 
I/ 
v 
I/ 

I/ 

I/ 
I/ 

• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: c:!>-Z...' ~'ij '\~ 
2-.Afl ~- I __ 

Remarks 

1~c. - - - -

Drilling Area __ _ 
Background (ppm):I -

Converted to Well: Yes No Well l.D. #: ___________ _ 



[ I L) Tetra Tech NUS, Inc. BORING LOG Page _l_ of _f_ 

PROJECT NAME: NS we.. ~£., s.v~v rs BORING No.: 13 .s.e 33 
PROJECT NUMBER: N7-'f'<8 c.:ro c/J ~"~ DATE: Sml</!'1 
DRILLING COMPANY: f2Fs GEOLOGIST: ~rlc.~ c. l.4 .. e.,-:nz: 

~----~~.-......~~~~---~~~ 

DRILLING RIG: ~be.. DRILLER: ~sh 'P-rl-+o...J 

MATERIAL DESCRIPTION 
Sample Depth Blows I Sample Lithology . ''; ;; . 

No. (Ft.) e• or RQD Recovery Change • 
Solf oetisltyl ... 

and or (%) I (Depth/FL) , • .. . . . , "" 
~ype 01 Run Sample or toli•l~ . 

RQD No. Length Screened .·. : or • Goi'of 
Interval ~=&$ . 

•. : . . 
',,·,:: ·.•/ .. 

(/) v ~s C.,"f'C_p., 

I / '1 I ~ 
'T°ot'Soll ( 0 --i-':) • 

St"1f'C g..., c.i,.,.,,., s~ 

'2.. / I( 
F .... , ~,o,~,\...,...., ~y 

'-->S<.. ""' ' Clot cc..o " s . 

3 / ... ., 
" " 

'1 / I~ - •• I( 
•I ,.,, 

/ _.,,.. 
Bon<11~ -r-c.r"' I fllU 'r°eJ • ........ 

/ 
I/ 
I/ 
I/ 
/ 
I/ 
/ 
/ 

I/ 

• When rock coring, enter rock brokeness. 

u 
s 

S<.. 

_rM 

s,... 

5~ 

•• Include monitor reading in 6 loot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ~--v ~~© 112.I 
+z=41 _ ~ ® t1 VI 

Converted to Well: Yes No _c ___ _ 

Remarks 

- -

Drilling Area 
Background (ppm): , ..... -_--.I 



( j l] Tetra Tech NUS, Inc. BORING LOG Page _\_of _1 _ 

PROJECT NAME: ('fsw-c.. ce.,we., S..uMv ts BORING No.: I 3 SS 3lJ 
PROJECT NUMBER: IV ~'f8 c-ro t> !~ DATE: g/Jtl /~"4 
DRILLING COMPANY: SF-5 GEOLOGIST: 6..-.r'.ct. c. LA-..,. "11--

~~~~---,=-~~~~~~~ 

DRILLING RIG: G-~pn. be_ DRILLER: 'CT'OsJ... ·~,.t--t-v...., 

MATERIAL DESCRIPTION 
Sample Depth Blows/ Sample Lithology ·.·· · .. ·,.:. 

~~~~'" ··>;• 

···. u 
No. (Ft.) 6"orRQO Recovery Change ! :.L 
and (%) I (Depth/Ft.) Soll~ ~t:t:-ri t;~. ' 

.. s 
or 

Type or Run Sample or Cons~ ·;; i !) . . .. {): c 
RQO No. Length Screened or •Color s 

Interval Rock 
.,,,_:, .. . . 

. * 
H8rdness ···.;::.: . 

i!(i; •·· •• •, .. .. \ .. 
4> v en. • .> C.v-c..r-

l I v i I 
la.i P'4.cl.--. SAi», ~ ~ 

Loo9a.. S--1"'1 

2 v S'+tF'F- ~~- &.-A.., Ct.A "f I Ott.y 
(jib.,. Sc:. 

3 v ..... ,, ~:. " ~, 9c. . 
Lf v v c. t ,, 

Sc:.. 

v / 
60.-.NS 'l«-twcn.J • -v 

iV 
IV 
IV 
v 
IV 

v 
v 
v 
v 
iv 
v 

• When rock coring, enter rock brokeness. 

.. Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 4>-·Z..' S; ~ @) i 151 
~-'f.J ~ ~ @i "~-

No C 
--l-1'----

Converted to Well: Yes 

PID/FIO Reading (ppm, 

,.'.;' ''. <" 
ii' . ...• 

,'A•'•, 

:tf I' ti· .!!? Remarks I ~,. 

.·~··· ··Gt 

& ·i •i 'O 
·ti> ·m: :c:x• .. 

';·:} 
-.;·'<V ·. ·.· .. ,<,:L.> 

- - - -
-
-

-
.... 

:::=-; 

Drilling Area 
Background (ppm): .... 1-------. 



( I L] Tetra Tech NUS, Inc. BORING LOG Page _I_ of _l _ 

PROJECT NAME: NS""c... ~E, s,,.,111013 BORING No.: ~3 SB '!S 
PROJECT NUMBER: NT-'f"f8 c.ro <63'1~ pATE:Jtf> /<b'f 
DRILLING COMPANY: E~..S. GEOLOGIST:(~ <.... (.A..a c..v :itt::. 

~~~_,.:;;;......;;;;_~~~-'""'--~~ 

DRILLING RIG: 6c.c>Pnit>c...... DRILLER: :Jos"- 't>ut-~ 

MATERIAL DESCRIPTION 
SamplE Depth Blows/ Sample Lithology <' · .. · '· :y.;·; <·-,:A"' .. ', u 

No. (FL) 6" orRQD Recovery Change :· <'-~' ''-<>>, s 
and or (%) I (Depth/Ft.) SOll~slty/ ,; .. ,, ·~ .: ~-> ' :·, c TypeOI Run Sample or '~cy 

~c~tiO!l 
; 

RQD .No. Length Screened •• or. Color s 
Interval Reick ·<. * 

Hardnesa· 

···£0:.;;1: .•' 
.. 

< 

4> / 6-ra-.t ·c.e~ 

J I / "'' 
i.f.GAI 'f~ UA1,w·~ 
~ ... ~(._ 

?.. I/ ~GI" 1z::; SA.Joy ct..~y $(. 

~ / ,, R,NC.. siJNO, ~c...TJ Ut-<y 
~ f\111 c...~••'IS C'. 

'-1 / ~ I( 
,, 

<>-I ~tvl 

I/ Q°''""' T~,-.rc.J 

/ 
I/ 

/ 

/ 
/ 
/ 
/ 
I/ 
I/ 
I/ 
I/ 
/ 

• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ~o-z,..' ~@) ~! 
,_ z,-'"1' dd?lA*' G.i7J !_~ 

Converted to Well: Yes No t: 

PID/FID Reading (ppm) 

;, .• :.; . . ;t:;· ?: ..• 

·,···,· -.··· ·N : .· 

t .en 
•Gf .· Remarks i Jl·. 

e· 2· ........ 
a. 2! :I 

·~· 
1: 
ID ·.S 1: 
(I) Q 

- - - -
-

-
-

Drilling Area 
Background (ppm):! .... ---~ 



f 1 l) Tetra Tech NUS, Inc. BORING LOG Page _J _of _I_ 

PROJECT NAME: NSwc. L~A~ 1 Sw""v 13 BORING No.: 13 SS 36 
PROJECT NUMBER: N~'f'tB c...TO <b ~'f.3 DATE: $/ttl>ft;i 
DRILLING COMPANY: £F..s GEOLOGIST: ___ Ovir'-"-'-'"'""'""'u....._C-.•_<--__ e1_IiL_· __ _ 
DRILLING RIG: G-e..oPn:JM!.... DRILLER: .::Josh l>"1't+<irV 

MATERIAL DESCRIPTION 
Sample Depth Blows/ Sample Lithology .>.! ' r <' • · "'(c · · 
, No. (Ft.) 6" or RQD Recovery Change :. ;~ ':;z;. ... ·.· "~. ··' ' · ·; . 

and or {%) f (Deptl\'Ft.) ::Solt ,, <. ·o. , .. '',,·· 

Type 01 Run Sample or Con:.·. . . ' . <;. , 
Rao No. Length Screened .•. «''\' Color ·;Matcfrtatc~tioil 

Interval ~= , ... ' < 

¢ / 
/ 'f I 

z I/ 

' • :+ u 
s 
c 

·· .. ·· s 

Q. 

~ 

'3 / ~ F.--. S-0, ~l'-'f"" I _,-t-ry 
8n{IJ NhCotee.o\) $ ~IV\ 

'1 / ., 
~~ 

J / 
::>"""'" 

/ 
I/ 
I/ 
I/ 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
I/ 
/ 

• When rock coring, enter rock brokeness. 

.. lndude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: tFt: o-"2! 6.IJ;:ti ~ 11 '.5 
z.... :::q1 o;;a;:tiit Zt s9 

Yes No y< --.,---Converted to Well: Well l.D. #: 

PIDIFID Reading (ppm) 

Remarks 

- - - -
-
-
-

~ 

Drilling Area 
Background (ppm): 1..--------1 

--------------



( I L) Tetra Tech NUS, Inc. BORING LOG Page_t of l_ 

PROJECT NAME: Nswe- c:<b+~, ~<AJMcJ 1.5 BORING No.: dJl3 $!3~=t: 
PROJECT NUMBER: f');L'f"t8 CR) <b 3'-13 DATE: B/c~J<J;!j 
DRILLING COMPANY: ~FS GEOLOGIST: _a.. ____ ~--'f_,t!.S"--...;;;C.;:;_'.....;~=Nc.:.;.=..i't'-1it:=-=--
DRILLING RIG: G-c-cPt'l9hc;_ DRILLER: tlOc;:h tAlt+o..V 

MATERIAL DESCRIPTION 

t/J v Gt.ts> c • ..,.. .... -r-
' / to{>So.t (o-~") 

I yr 
_ .... 

Sc.. '6-' c,..l.....,CJ'f ~.Sh~. 

/ oei.- C\ .. "le.'f ~D l~t'lff· 2. ~ 
,,. __ Sc. 

3 / ll " ' I Sc 

y / ~·· ~ r-.,.s, s~o, s.~, v..r'Y' 

J.°. J ,.... Oct Clll<O us. • .SN 

I/ / Bon~ ~,,.rt\.,~ctr~C! --
/ 
i/ 
I/ 
I/ 
/ 
/ 
/ 
/ 
/ 
:/ 
1/ 
/ 
I/ 
/ 

• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 4>~z.- 1 ~ ~@) l'l'2-Z 
'Z;:((l §______ ~ @ >~ u 

Converted to.Well: Yes No & 
I 

Well l.D. #: 

Remarks 

. >,. 

- - f--

-,,.. 

Drilling Area 
Background (ppm):-1 ---..~! 



( I t) Tetra Tech NUS, Inc. BORING LOG Page _r_ of _I_ 

PROJECT NAME: f.JSwc.. ~£, SfMMV 13 BORING No.: ts se la 
PROJECT NUMBER: 
DRILLING COMPANY: 

N=t-'1'-lg C...n> 43\f.3. DATE: 8!t1,/t:}J'J 
f:.F!s GEOLOGIST: c.J.......t~ c. L-.vcv 7II:_ ___ .;;....;;:;__;;;:;..._ ________ ~ 

DRILLING RIG: 6-c--dP'O\::.e.... DRILLER: J'O.sh t>ui+oN 

MATERIAL DESCRIPTION 
[Sampk Depth Blows I Sample Lithology I' ' • • .· ; .· 

No. (Ft.) 6" or RQD Recovery Change < .. i 

and or (%) I · (DepthlFt.) ~~ltY( .. 
Type°' Run Sample or ~cy 

RQD No. Length Screened : !!' Color I 

r / tt' 
l. !/ 

Interval ;;~tt!s''. i 
I 

l~-t---+-~-t-~+-4 

i 

·. 

u 
s 
c 
s 
* 

Remarks 

v l-----4~~~~~~-+--+-~~~-r-+-+-+-1 

1/ 
I/ 
I/ 

I/ 
v 
v 
/ 
/ 
/ 
/ 
I/ 
/ 

• When rock coring. enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read: 

Remarks: "S /M&:0 ~ ~,.., c/J ~v ~ <..oll:tJ® 1 "I '1¢' 
"2-'1 1 ~~© 14~ 

Drilling Area 
Background (ppm):! .... -_-...... 

Converted to Well: Yes No C Well l.D. #: ___________ _ 



( 11:] Tetra Tech NUS, Inc. BORING LOG Page _1_ of l_ 

PROJECT NAME: tJswc., C2""'"£, SvJMo l3 BORING No.: IS 56 3 er 
PROJECT NUMBER: N?'ft/S <:...TO ~310 DATE: t!l/a~/44, 
DRILLING COMPANY: f::F-.s GEOLOGIST: ~c«l«s c L•-.y UL 

~~~~...;;;;...~'---~~'--~~~ 

DRILLING RIG: 6-uP,..•b-<- DRILLER: ::JO~ t>uHov 

MATERIAL DESCRIPTION 
Sample Depth Blows I Sample Lithology ~'.- . -"" .,, " '· ' 

No. (Ft.) &"orRQD Recovery Change ~'·.·.. >>'r,-.·. 
and or (%) I (Depth/Ft.) .. ,. . 

~ype 01 Run Sample or ... · . ., 
RQD No. Length Screened :F;.· ~·'· Color 

1n1er.a1 -~ 

tp v ~s Cover-

v '-{f 
~-t- ~.., ...,, ~~. 

So Fr G#J a.. J 
2. IV o.u,.. s;, tty C&.kf i ~O\ 9t"". 

Shff fJPt'./ ICL 
3 v " 

var., ~ . ....e.. S~b ,.s..,..e 
~se S1&..T' 1 .M\~S _ Stl't. • 

~ v otu-• ,, I( i&¢r.a 
~ t.oose """'"· ~ 

IV~ .. &,..-,~ 1~,.,., .. r-eif -

IV 
IV 
IV 

• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: p-'"l.,,c ~ ~ @:} •"fSS 
Z--'f I ~ 6l'lCitA ~ 1.-"f Sj 

Converted to Well: Yes No ))( Well l.D. #: 

PIOIFIO Reading (ppm) 

Remarks 

.· 

- -

l>•s+twcr ~.,..,, 

/ 

Drilling Area 
Background (ppm):! .... _----. 

~~~~~~~~~~~~-



( 11:) Tetra Tech NUS, Inc. BORING LOG Page_l otl_ 

PROJECT NAME: NSv-Jc:.. ~fWL., Sw1111u ~ BORING No.: l3 SSY¢1 
PROJECT NUMBER: N~l./l.fS cro ¢3'f.3. DATE: 9/1" /¢tf 
DRILLING COMPANY: £F-..> GEOLOGIST: ~a<1e.s. c.. iAt.:i<-"'f :m: 

~---'=-~------~~~--'----'----

DRILLING RIG: <3rc.oPfl:>he..... DRILLER: crosh 'D~t+c,...J 

<J, v 
v '1( 

2 v 
3 

~ v 
v ~ 

v 
Iv 
v 
,v 
v 
IV 
v 
v 
v 
v 
v 
v 
v 
v 

* When rock coring, enter rock brokeness. 

,, 

MATERIAL DESCRIPTION 

·--· ~· • Cl-.,L-f s..-o rN/ 
.$oftlc... M•ot~ 

,, '\Id"., F• ... L sa.-tPJ su.:rJ 
M•c.otc<-s5'. 

Ir .. ,, 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: t!f,' gt ~~ {tjff 

Remarks 

----7 

PIDIFID Reading (ppm' 

•.• :. ~[.> .• : ·. 

- - -

-

Drilling Area 
Background (ppm): I..--~---. 

Converted to Well: Yes No i<. --'---
Well l.D. #: ___________ _ 



[ I L) Tetra Tech NUS, Inc. BORING LOG Page _l_ of _I _ 

PROJECT NAME: NSwc. ~ / Sv.JMV B BORING No.: I~ SB 'i I 
PROJECT NUMBER: 1'> ~4"'lS c:ro 9'3"13 DATE: A/rf#/~t./ 
DRILLING COMPANY: Ef:.? GEOLOGIST: _CM~...,..,.-'-1 ct,t....:;;..__G__....<A __ t\K:_;;,,:...:f_..1il:...;..;.=.. __ 

DRILLING RIG: DRILLER: 

MATERIAL DESCRIPTION 
!Sample Depth Blows/ Sample Uthology < ;" • 

No. (Ft.) 6" or RQD Recovery Change . . :; : . • . 

and or (%) I (Depth/Ft.) &)If~ 
Type 01 Run Sample or ·~ 

ROD No. Length Screened ... or . '• cOlor 
Interval H.=. 

I l / 31 

2/ o.u;.. S.t-N C.LA-/ , So~e-

L.ose CN' i"'•CAS, ·""ot.'Jrr CL 

:rl/ 
s I/ 

/ 
I/ 
I/ 
I/ 
/ 

• When rock coring, enter rock brokeness. 

V- • V--. f't...C.. ~I $1L.O.J 

~se_. z t"\~~"'.S > t"'ot&T. 

-

,, 

II " 
ti 

V-uy FiH<. ~J>, S\t..r.1 
Pl1~ct.0uS , , 

-.:r 

ycr., ,...._ ~o J S11.-T1 Sf'! 

"'·-~"s., b, ~-4-.... t!T" &-1 .. ~, 
le ,, 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: '"J-~'' ~ ~@ i .. 1-'1 
6 81 ~ c;;;:(t;&j@) t,qzjl 

~Sh 'Du+-f'<>N 

Remarks 

- - -
-

- -

Drilling Area.---..., 
Background (ppm):!---. I 

Converted to Well: Yes No C- Well l.D. #: ___________ _ 



( I L) Tetra Tech NUS, Inc. BORING LOG Page _\_of _I_ 

PROJECT NAME: NS we.. ~ ,S;wMu 13 BORING No.: I 3 .S'S 'i L 
PROJECT NUMBER: l\Jr'l'18 c..rc" ¢ ~\f3. DATE: g l ,P/4''f 
DRILLING COMPANY: E ~ $. GEOLOGIST: _....;~;;;;...;.....;....;..l<.&=--~-· ....;;;Lci;....;.;...""-~..:...Y_nt:=--
DRILLING RIG: &-c..opt<:ib<l.. DRILLER: \Josh. 't> ... ttc1'1 

MATERIAL DESCRIPTION 
Sampk Depth Blows/ Sample Lithology .. ·:'.:)_:•. i·'t:fY: ~;:4,;~' !> ''" 

., u 
No. (Ft.) 6"orRQD Recovery Change ,, , -:~r·~ 
and (%) I (Depth/Ft.) ·~~~~ {'\·:,;,,'.·~aterial Classi&ation 

s 
or c Typeo1 Run Sample or ·~f 

.c;; 
ROD No. Length Screened 

1,#~; s 
Interval 

:);•:.. . .. . I<\ .. '/ .·. ; . 
. . . 

. :'. •.• •\. •'' ·.i 

</> v ~ Co~ 

' \ v Lf I 
0-2-" TofSo,1 

f:.rM 8c!.N '2.,_ z.' ~ .. ..., ~~ SAl"-0 

z.. IV - C.\oyey ~D ~ f-.,,.,.. ,.,. 
3 v .. s .. .., C.LAy, ,.,. ... .$,.. 

c::.L L.os4'-. 

~ v a....sc., ,, •• 'I Lt, 
~ .. ,..,.... 

"2.. s iV L/ ' 9-1iet::. 
0~· 

C\-.'fe.-f .$Afol1) .s~ &.. 

b 
,, f 1 ... I I 

SC.. 

-:/-- IV ~-S0t- ,, f•HG- .SA9ol() <t- .S&\.-T1 

~ e;m" fl'hc.tetou S 
1 ,.._,~1.1 '--~ 

~ IV U--~ I I It I ' I Lo•a<. s,. 

v ... Ro.-, ... :;, 1~ • .., .. h.J -,._ 

v 
IV 
v 
v 
v 
IV 
IV 
IV 
IV 
v 

• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 'i-6' S:Jt ~@) \.1S't 
1; ;:;e::a: ~ §0?4#(@) t'"tff 

PIO/AD Reading (ppm 

1''~ ,r.:,._:.:;.; . 'ttt~ 
\, ' ~ f+~~tf/ ,, /\ 

~'. ;::;~fJ I •... 
Remarks :t: ;1: I cl ·l ''•, 

0, .~1 ;::::\} 
·J 
'~~ 

- -- ,.... 

-
-.. 

-
- - -- -
-
,.._ 

-
?> 

Drilling Area 
Background (ppm): .-I -,__----.. 

Converted to Well: Yes No jl Well l.D. #: ___________ _ 



( j L) Tetra Tech NUS, Inc. BORING LOG Page _\ of _I_ 

PROJECT NAME: NS<.UC c..R..Aw£., s~ua BORING No.: 1'5 SB 'is 
PROJECT NUMBER: N!:J--"f'-f~ en:> ~3 U DATE: 8 /fl/>t<l'I 
DRILLING COMPANY: £.FS GEOLOGIST: _cs..a __ r_l_e.._.s_C:...-.....·_~_<41 ...... '-_.r_~ __ _ 
DRILLING RIG: Gc..opnsb c:.._ DRILLER: <JC9 h. Ov -t-f-4""' 

v ..,, 
2. v 
3V 

17- s v ct> 

v 
IV 
v 
v 
v 
v 
v 
v 
v 
v 

• When rock coring. enter rock brokeness. 

It 

,, 
1l 

-

MATERIAL DESCRIPTION 

n 

' ' 
,, 

,, •• 

V. fvl'e. SA-60 I S. \. T J 

~ie.ots. 

'" ', 

Sc... 

SC.. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 't, ~ ~ :J;;;-~ ~ 'f ~. No ~ 
( ~ ® ls-~t>. 

Converted to Well: Yes No Well l.D. #: 

PIO/AD Reading (ppm' 

Remarks 

- ,_. - -

Drilling Area 
Background (ppm):l.---_-..1 



[ I L) Tetra Tech NUS, Inc. BORING LOG Page _J of _I_ 

PROJECT NAME: IJ~c, ~~A~) Surrttu ts BORING No.: ~3 58 't y 
PROJECTNUMBER: NT-l/'i~ c_n;,¢~43 DATE: 8/t</J/4'9 
DRILLING COMPANY: EFS. GEOLOGIST: Cl-rt~ c. tA ... <-Y lit: 

--~-~-~~~--";;;.._~-
DRILLING RIG: G-c.o~n. Pe_ DRILLER: vc !.l.t ~.v 

MATERIAL DESCRIPTION 
ISamplE Depth Blows I Sample Uthology · .. 

No. (Ft.) 6" or RQD Recovery Change . . · 
and or (%) I (Depth/Ft.) i;oa~ 

!Type 01 Run Sample or ·Conslsl~cy .. . . .· 
ROD No. Length Screened Oi'' · ·, ,: Color 

v '-l' 

sV 

z. slV ¢ 

bv 
g IV 

IV 

IV 
v 

v 
v 
v 

v 

Interval RQdc • .: · 

~~'<· 

• When rock coring, enter rock brokeness. 

. . . 
,·' , ', ' ·'' 

.• 'Materuit Clli$$1fiCatton Remarks 

* 

.. 

- - -

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area 
Remarks: «.f ~ ~ A?~~ '1' , /W.L t1GC s .. -µ._,,Background (ppm):!-=-~ 

11 ~ c.....«;:r;t@~ 

Converted to Well: Yes No ----



[ I L) Tetra Tech NUS, Inc. BORING LOG Page _I_ of _J_ 

PROJECT NAME: N5wG ~ - .sw~u '3 BORING No.: l 3 sg "#.$ 
PROJECT NUMBER: N +.1.t1.t e, C-To qi ~'L3. DATE: BJrfl /~'1 ; 8/tr /4'f 
DRILLING COMPANY: E.F S GEOLOGIST: _....;;:6:;.;....;.:.'°"..;.;;Jc.s~C=·--=~=~'Ji'C-• ::;.....___ 
DRILLING RIG: G<.0ff"o »e.. DRILLER: Sl}>s.r... t>u~..V 

v 
2.1/ ·~ 

-
-

'2... s 
,v 

~,., ~o, w.-+ -~Grf> 
6'ttf-t ~/oi. \o•c>C=' c:: .... ~•-ft J .. ~nc 

~·•'"< s-.-..-o .ul ~o"'-~ 
~...P.c~<J ~ '"'"'~ , SM 
Silfy CL!.Y u.//"t lol"-
oF S..._,~ ~~i'-"d"' 

- - -

::::::> 
-,.,...,., 

<f> ~ ~· ~ 

¢ 

~ 

I> 
""-Son,,.:1~ T~'""'~ -+-------+=> 

v 
v 
v 
IV 
v 
v 
v 
v 

• When rock coring, enter rock brokeness. 

" Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks:.~~. _-:;/'{!: > ~ ~?: ~ ~ 
8/u~~\~ *j!!~. '"f-6• ~~fqZA 

Converted to Well: Yes No f(. Well I. D. #: 

Drilling Area 
Background (ppm):I..--¢-..... 

~-----~~~~~~ 



( I L) Tetra Tech NUS, Inc. BORING LOG · Page_)_ of _I_ 

PROJECT NAME: NS"'J'-' ~e.. 1 ~M\31$ BORING No.: l 3 SB '16 
PROJECT NUMBER: N7Zl/4e, c..ro ~ 3'13. DATE: 8h"6 l<l>'-f 
DRILLING COMPANY: E...rm10. he.~ ~1Ce$, :uL_.- GEOLOGIST: __ o-.r-__ ~---"--c._LA_~_~.,. .... m: ___ _ 
DRILLING RIG: Gc.oPre\oL DRILLER: '"JOs\-.. bv++o t-J 

MATERIAL DESCRIPTION 

~&s Co~ 

t.t' O«"'" 0-"Z." TOfOC .. '-'• Z"- I' 
Buv c::.t-f.c.y s--...o, l1°"lcc.. ~ ~ l v 

Clr\6. gQ... <:, .. .,~., SA+>O, S~FF ,.,..-; eta-I ~ 2 IV 
" " •( 

~ 

yV ,, 
'• 

,, ;c.. 

~, •' ,, ., 
SC. z.. s v 

ii 
F.H'c.,.. ~~~...,e,.. 

~ s~o 1 s,1.:r-,v 
l..t-• t( I( 

~ s,., 

sv ,, 1£ • ~ 

Son~~ r~-"U!./ 

v 

v 

v 
IV 
IV 
IV 
v 

• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: '/-' / Sc.-,.ie- ee. llet-~ @) <l>C\-2.-3 

Converted to Well: Yes No 

Remarks 

PID/FIO Reading (ppm) 

.c '.1·'1$; ',:;;. :;1 

flfjl 
.fl) ·c: .. _&·· Q . 

. · '":,·;, .. · 

-

-

Drilling Area 
Background (ppm):,..., _---. 



[ I L) Tetra Tech NUS, Inc. BORING LOG Page _l_ of _l_ 

PROJECT NAME: f')Sw<:... CRAw~, $"\Jl'AVl3. BORING No.: 13 ~ '-171-
PROJECT NUMBER: N?-lf'f6 c-ro 4>3~3 DATE: Sb1/c/>'-I 
DRILLING COMPANY: ~ f'.$ GEOLOGIST: __ C_t....."'""....,,'e..;;;s.'-C._._Lou..~""""e.:"'"'-1...-:m:"--__ _ 
DRILLING RIG· G-e..oPt0be.. DRILLER: ~5\.\ ~+t-o"" 

MATERIAL DESCRIPTION 
ISamplE Depth Blows/ Sample Lithology , :·:./J• :;;. I""_:;•,; ··:·• .·•·· 

't~~~ 
u 

No. (Ft.) &"orRQD Recovery Change " . s and (%) I (Depth/Ft.) 80!.L~sltyl ; or 

. ·-··. "'.;'.; !Type°' Run Sample or ~y: c 
RQD No. Length Screened or ~f MliterW s 

Interval RQc;fc 
·:;:'.E\.' . ·~·A. if " • :>~· 

. ·• 
.. ·:.' .. 

!,-<;, . ...... :\:: .. 

dJ v ~!o.S. c.~.n.. 

' \ l/ I ~T" 8cN 
~1(.0-2.'~· 

C:l.A"f I v.te-'°r. CL 

2 I/ 11 ,, ,, t, 
c::.l.. 

/ " lotl'-· C-t.A'f,~ <AJ/ lb<s~ of:'. 

3 tlflN C."'\flloi<+..,J $4-NJ:) ~ 

/ 
,, 

" 
,, •I 

Lf llPl¢.O ,, 5"""0 ..Sni "'L 

b I/ R~fuSAl.... ./' 

--. 

b v 
'T IV 
8 IV 
IV 
v 
IV 
v 
v 
v 
v 
v 
v 
IV 
v 

• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency ·if elevated reponse read. 

Remarks: ~ ~©'11 ~ ~ ¢<i.d'-/ 

Converted to Well: Yes No 

PIDIFID Reading (ppm) 
:. : 

\~ <::t>;~. 

I .. ~ , , 

1:/. N' "~· Mi 
Remarks ,.!! i : :8;:' ., .. ;, :: 

:·~· 
fl) .·~ .. I !f .• 

•••• ~·~· o;: 
. : 

·' 

(/> <J "' ft; 

q; 
(/) 

} c:..1.-- R;it ¢ 
-. 
/ 

Drilling Area 
Background (ppm):-1 ----1 



APPENDIX 8.2 
SWMU 1'3 

DIGGING PERMITS 
ROUND 1, ROUND 2, ROUND 3 



, . 
~- .. ttP ~ ~ 

WORK~ REQUEST <pN EIS NO. 

' ff cJa3~ 
WORK WILL BE PERFORMED BY 

Td~ , )JUS _j_- (!. 

- I 

< EQUIPMENT TYPE 

0HANDTOOLS D~RE DRILL D TRENC.kR j . 

UTILITY 

COMPRESSED AIR Z.,Z 

FIRE ALARM Zd 

7 7 ._o<. 

SECURITY ALARM" 

SEWER 

STEAM 

3055 

TELEPHONE f1: rd 01}11 c3 

WATER 

SECOND ELECTRICAL ~ ;i 

FPX t-cl . .,2 f ;2; I /)3 
GENERAL DYNAMfCS/NMCI 

PRESENT MARKED 

,_,/ 

M r\(€0 

4062 
DATE 

DA TE (Start - on or about) 

0-HEAVY EQUIPMENT 

REMARKS 

In addition to the general precautions for excavating where underground utilites are present, comply with the followi~g: 

DIGGING Pi;Rf111T APP OVED BY C_,, ,, ; . -..... --1 
- h { /,:_') - ); - JI. ,__ , ____ ,,__ __ - ____ __,,-

DISTRIBUTION: 
ORIGINAL - Code 09Z5 File 
YELLOW - Supv. At work site 
PINK - Permit requestor 

DATE 3 '2s- o3 

DATE 



.. "OIGGING PERMIT 
NSWC CRANE 11000/3 (REV. 8/02) 4344 

WORK REQUEST ON EIS NO. 

~ 51[) 
WORK WILL BE PERFORMED BY 

' ·'"" . . J 

o'IJ.sick· ·±e&ce- ,tJ unded f}l!/c:ij llf.t,~.r:td Ult t-6 !tctAs ¥- ()lb//)}pµ. 
EQUI ENT TYPE I I I 
D HAND TOOLS OcoRE DRILL · D TRENCHER D BACKHOE D HEAVY EQUIPMENT 

UNDERGROUND UTILITIES LOCATED IN WORK SITE 
UTILITY PRESENT MARKED NOTLOcATED 

·COMPRESSED AIR 

HIGH VOLTAGE ELECTRICAL 

FIRE ALARM 

GROUNDING 

NATURAL GAS 

SECURITYALARM~J." 

SEWER 

TELEPHONE 

WATER 

SECOND ELECTRICAL 

GENERAL DYNAMICSINMCI 

In addition to the general precautions for excavating where underground utilites are present, comply with the following: 

, __ / 
ORIGINAL - Code 09Z5 File 
YELLOW - Supv. At work site 
PINK - Permit requestor 

REMARKS 

) L. 



... --.- #" • 

DIGGING PFRMIT 
NSWG C NE 11000/3 (REV. 8/02) 4345 

DATE 

EQUIPMNT TYPE .- r 
0 HAND TOOLS OcoRE DRILL '- ~.. 0 TRENCHER 0 BACKHOE 0 HEAVY EQUIP 

...3 ll_Nb'E R0UND UTILITIES·LOCATED IN WORK SITE // 
MARKED NOT LOCATED REMARK. 

COMPRESSED AIR z.q,. 

HIGH VOLTAGE ELECTRICAL 

FIRE ALARM Z,,;t 

.'SEWER 

o -~;2-03~ 

/;.~~::;$ .. ~. 
10/,.; ..2 .3 ., A 

In addition to the general precautions for excavating where underground utilites are present, comply with the following: 

ORIGINAL - Code 09Z5 File 
YELLOW - Supv. At work site 
PINK - Permit requestor 

'·' 
DATE 

/0 -2,7- 0? 

DATE 

/d-:Z7-o. 



.... -~ 

.. 

DATE 

{<. 

DA TE (Start -,orr ,or about) 

OcoREDRILL D TRENCHER D BACKHOE D HEAVY EQUIPMENT 

UNDERGROUND UTILITIES LOCATED IN WORK SITE 
PRESENT , MARKED NOT LOCATED 

COMPRESSED AIR z.;)_ 

HIGH VOLTAGE ELECTRICAL 

FIREALARM Z.~ 

GROUNDING ~ 

NATURAL GAS 

SECURITY ALARM Z ~ 

SEWER 

SEAM 

TELEPHONE 

WATER 

SECOND ELECTRICAL ., .z.,;l. 

!Axed GJ.1ttlv ~ 
GENERAL DYNAitCSftiMC"I 

In addition to the genercf precautions for excavati . 

{._,/ 
ORIGINAL - Code 09ZS File 
YELLOW - Supv. At work site 
PINK - Permit requestor 

. , 

underground utilites are present, comply with the following: 

DATE 
8 



~ .... •1..G PERMIT. 
~~w:_c-CRANE 11000/3 (REV. 8/02) 4560 
REQUESTED BY· DATE 

-eeJi A1115 1A fc1J-33o8 
WORK REQUEST ON EIS NO. 

/So 0rl.: 

WORK DESCRIPTION 

i Soi/ Sgm,alcs. 
I 

CBst a f' tJv ,- ia, ·µa- a 3 J I 
·r . 
!de rt a-!' /)} u.Je fill 11 B 11 

• 

' 

tu 1·fh_ 

EQUIPMENT TYPE 

0HANOTOOLS D CORE DRILL D TRENCHER D BACKHOE 

UNDERGROUND UTILITIES LOCATED IN WORK SITE 
UTILITY PRESENT. MARKED NOT LOCATED 

COMPRESSED AIR 

HIGH VOLTAGE ELECTRICAL 

FIRE ALARM 

GROUNDING 

NATURAL GAS 

SECURITY ALARM 

SEWER 

STEAM 

TELEPHONE 

WATER 

SECOND ELECTRICAL 

GENERAL DYNAMICS/NMCI 

Su1m u-1.1 

D HEAVY EQUIPMENT 

REMARKS 

In addition to the general precautions for excavating where underground utilites are present, comply with the following: 

PERMIT HOLDER SIGNATURE 

ORIGINAL - Code 09Z5 File 
YELLOW - Supv. At work site 
PINK - Permit requestor 



··-··- -·-··-- ·----·- ,----- -~--, 

REQUESTED BY RALPH BASINSKI 
41Z 9ZI-

WORK REQUEST ON EIS NO. 

WORK WILL BE PE~~QRM_l;D :BX. · · 

-n. =c.1ZI' ···Nv S .. · 
WORK DESCRIPTION 

DATE 

0/-24-06 

DATE (Start - on or about) 

·o -O(Q 

Mwc= F/4L li5 ,... '''.i/fA.s t/4.t:/cr/~;:./H'G loc.Ahocz $ · (soil b9R1H9s 

EQUIPMENT TYPE 

0HANDTOOLS 
DPT RI 6 

~COREDRILL '} .·· .· 0TRENCHER 0BACKHOE. 

UTILITY 

COMPRESSED AIR 

HIGH VOLTAGE El.ECTRJCA.L. · 

FIRE ALARM 

GROUNDING 

.t\TURAL GAS 

SECURITY ALARM 

SEWER 

STEAM 

TELEPHONE 

WATER 

SECOND ELECTRICAL 

GENERAL DYNAMICSINMCI --

AJA .. 

f\.J I tt 

\/.{ 5 

)~< .. ·· ..•... ,,._,.; .. .; './• . 
. . .,, 

i,,_lj-::,,·· ~ 
I -- ~ 

·; 

.-... '~ .~ 

D HEAVY EQUIPMENT 

REMARKS 

...._ 

S · .( --)- r>&· 

:' 

. . I r r 

j • 

/ ~··-· \ .... 

i ... 

_2 /_:./c. ,:;_ 
r 

;;) , . z. ,_ / ·:.. :Ji-, 

In addition to the general pnacautionS for exc:aVating where uncte..Wo1.md utilites are prese.lt, comply wttt1~ ~~l~ngb:;u f {6 ~ 

' . . ... - ... , . ,· ,·. . 1'.. . . . . .. 
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APPENDIX 8.3.1 
SWMU 13 

MONITORING WELL MATERIALS 
CERTIFICATES OF CONFORMANCE 

ROUND 1 



Well Designation: 

Site Name: 

Date Installed: 

Project Name: 

MATERIAL 

Well Casing 
Well Screen 
End Cap 
Drilling Fluid 

Drilling Fluid Additives 
Backfill Material 
Annular Filter Pack 
Bentonite Seal 

Annular Grout 
Surface Cement 
Protective Casing 
Paint 

Rod Lubricant. 
Compressor Oil 

MONITORING WELL MATERIALS 

CERTIFICATE OF CONFORMANCE 

13MWT01 Site Geologist: BOB BALKOVEC 

SWMU 13 MINE FILL B Drilling Company: BOWSER MOANER 

3/30/2003 Driller: DAVES. 

NSWC.CRANE Project Number: N9060 CTO 0279 

BRAND/DESCRIPTION SOURCE/SUPPLIER 
SAMPLE 

COLLECTED? 

2" PVC I Schedule 40 Boart Lonavear ASTM F480-88A ruo 
2" PVC / 20 Slot I Schedule 40 Boart Lonavear ASTM F480-88A , 

2" PVC I Schedule 40 . Boart Lonavear ASTM F480-88A 
NA NA 
NA NA 

Portland Cement Home Depot 
#5 Global Sand Global 

Pure Gold Medium Chips Global 
Quik Grout Bentonite Powder Global 

Portland Cement Home Depot 
4" Steel Global 

Safetv Yellow. Rustoleum Home Depot ,,,, 
NA NA 
NA NA 

To the best of my knowledge, I certify that the above described materials were used during the installation of this monitoring well. 

Signature of Site Geologist: 



Well Designation: 13MWT02 

MONITORING WELL MATERIALS 

CERTIFICATE OF CONFORMANCE 

Site Geologist: BOB BALKOVEC 

Site Name: SWMU 13 MINE FILL B Drilling Company: BOWSER MOANER 

Date Installed: 3/29/2003 Driller: DAVES. 

Project Name: NSWCCRANE Project Number: N9060 CTO 0279 

MATERIAL BRAND/DESCRIPTION SOURCE/SUPPLIER 
:SAM 

COLLECTED? 

Well Casing 2" PVC I Schedule 40 Boart Lonavear ASTM F480-88A ruo 
Well Screen 2• PVC I 20 Slot I Schedule 40 Boart Lonavear ASTM F480-88A I 

End Cap 2" PVC I Schedule 40 Boart Lonavear ASTM F480-88A 
Drilling Fluid NA NA 
Drilling Fluid Additives NA NA 
Backfill Material Portland Cement Home Depot 
Annular Filter Pack #5 Global Sand Global 
Bentonite Seal Pure Gold Medium Chips Global 
Annular Grout Quik Grout Bentonite Powder Global 
Surface Cement Portland Cement Home Deoot 
Protective Casina 4" Steel Global 
Paint Safetv Yellow. Rustoleum Home Depot ~v 

Rod Lubricant NA NA 
Compressor Oil NA NA 

To the best of my knowledge, I certify that the above described materials were used during the installation of this monitoring well. 

Signature of Site Geologist: 



Well Designation: 

Site Name: · 

Date Installed: 

Project Name: 

MATERIAL 

Well Casing 
Well Screen 
End Cap 
Drilling Fluid 
Drilling Fluid Additives 
Backfill Material 
Annular Filter Pack 
Bentonite Seal 
Annular Grout 
Surface Cement 
Protective Casing 
Paint 
Rod Lubricant 
Compressor Oil 

MONITORING WELL MATERIALS 

CERTIFICATE OF CONFORMANCE 

13MWT03 Site Geologist: BOB BALKOVEC 

SWMU 13 MINE FILL B Drilling Company: BOWSER MOANER 

3/30/2003 Driller: DAVES. 

NSWCCRANE Project Number: N9060 CTO 0279 

... ~n•~• liiO 

BRAND/DESCRIPTION SOURCE/SUPPLIER -······ --
COLLECTED? 

2" PVC I Schedule 40 Boart Longyear ASTM F480-88A (\)0 

2" PVC I 20 Slot I Schedule 40 Boart Longyear ASTM F480-88A I 

2" PVC I Schedule 40 Boart Longyear ASTM F480-88A 
NA NA 
NA NA 

Portland Cement Honie Depot 
#5 Global Sand Global 

Pure Gold Medium Chips Global 
Quik Grout Bentonite Powder Global 

Portland Cement Home Depot 
4" Steel Global 

Safetv Yellow. Rustoleum Home Deoot 'v 
NA NA 
NA NA 

To the best of my knowledge, I certify that the above described materials were used during the installation of this monitoring well. 

Signature of Site Geologist: 



Well Designation: 

Site Name: 

Date Installed: 

Project Name: 

MATERIAL 

Well Casina 
Well Screen 
End Cap 
Drilllna Fluid 
Drilling Fluid Additives 
Backfill Material 
Annular Filter Pack 
Bentonite Seal 
Annular Grout 
Surface Cement 
Protective Casing 
Paint 
Rod Lubricant 
Compressor Oil 

MONITORING WELL MATERIALS 

CERTIFICATE OF CONFORMANCE 

13MWT04 Site Geologist: BOB BALKOVEC 

SWMU 13 MINE FILL B Drilling Company: BOWSER MOANER 

3/30/2003 Driller: DAVES. 

NSWCCRANE Project Number: N9060 CTO 0279 

BRAND/DESCRIPTION SOURCE/SUPPLIER 
SAMPLE 

COLLECTED? 

2" PVC I Schedule 40 Boart Lonavear ASTM F480-88A (\~:0 

2" PVC I 20 Slot I Schedule 40 Boart Lonavear ASTM F480-88A 
2" PVC I Schedule 40 Boart Lonavear ASTM F480-88A 

NA NA 
NA NA 

Portland Cement Home Depot 
#5 Global Sand Global 

Pure Gold Medium Chips Global 
Quik Grout Bentonite Powder Global 

Portland Cement Home Depot 
4" Steel Global 

Safety Yellow. Rustoleum Home Depot ":r 
NA NA 
NA NA 

To the best of my knowledge, I certify that the above described materials were used during the installation of this monitoring well. 

Signature of Site Geologist: 



MONITORING WELL MATERIALS .. 

CERTIFICATE OF CONFORMANCE 

Well Designation: 13MWT05 Site Geologist: BOB BALKOVEC 

Site Name: SWMU 13 MINE FILL B Drilling Company: BOWSER MORNER 

Date Installed: 3/29/2003 Driller: DAVES. 

Project Name: NSWCCRANE Project Number: N9060 CTO 0279 

MATERIAL BRAND/DESCRIPTION SOURCE/SUPPLIER 
SAMPLc 

COLLECTED? 

Well Casing 2" PVC I Schedule 40 Boart Lonovear ASTM F480-88A "''u 
Well Screen 2" PVC /20 Slot I Schedule 40 Boart Lonovear ASTM F480-88A ' 
End Cao 2" PVC I Schedule 40 Boart Lonavear ASTM F480-88A 
Drillina Fluid NA NA 
Drilling Fluid Additives NA NA 
Backfill Material Portland Cement Home Depot 
Annular Filter Pack #5 Global Sand Global 
Bentonite Seal . Pure Gold Medium Chics Global 
Annular Grout Quik Grout Bentonite Powder Global 
Surface Cement Portland Cement Home Depot 
Protective Casina 4" Steel Global 
Paint Safety Yellow. Rustoleum Home Depot .. v 
Rod Lubricant NA NA 
Compressor Oil NA NA 

To the best of my knowledge, I certify that the above described materials were used during the installation of this monitoring well. 

Signature of Site Geologist: 



Well Designation: 

Site Name: 

Date Installed: 

Project Name: 

MATERIAL 

Well Casing 
Well Screen 
End Cap 
Drilling Fluid 
Drilling Fluid Additives 
Backfill Material 
Annular Filter Pack 
Bentonite Seal 
Annular Grout 
Surface Cement 
Protective Casing 
Paint 
Rod Lubricant 
Compressor Oil 

MONITORING WELL MATERIALS 

CERTIFICATE OF CONFORMANCE 

13MWT06 

SWMU 13 MINE FILL B 

4fl/2003 

NSWCCRANE 

BRAND/DESCRIPTION 

2" PVC I Schedule 40 
2" PVC I 20 Slot I Schedule 40 

2" PVC I Schedule 40 
NA 
NA 

Portland Cement 
#5 Global Sand 

Pure Gold Medium Chips 
Quik Grout Bentonite Powder 

· Portland Cement 
4" Steel 

Safetv Yellow. Rustoleum 
NA 
NA 

BOB BALKOVEC Site Geologist: , 

Drilling Company: BOWSER MOANER 

Driller: DAVES. 

Project Number: N9060 CTO 0279 

Ci:: •••L.11• -= 
SOURCE/SUPPLIER -~ .... --

COLLECTED? 

Boart Lonavear ASTM F480-88A '(\).\) 

Boart Lonavear ASTM F480-88A I 

Boart Lonavear ASTM F480-88A 
NA 
NA 

Home Depot 
Global 
Global 
Global 

Home Depot 
Global 

Home Depot 'l.I 
NA 
NA 

To the best of my knowledge, I certify that the above described materials were used during the installation of this monitoring well. 

Signature of Site Geologist: 



Well Designation: 

Site Name: 

Date Installed: 

Project Name: 

MATERIAL 

Well Casing 
Well Screen 
End Cap 

Drillina Fluid 
Drilling Fluid Additives 
Backfill Material 
Annular Filter Pack 
Bentonite Seal 
Annular Grout 

Surface Cement 
Protective Casing 

Paint 

Rod Lubricant 
Compressor Oil 

MONITORING WELL MATERIALS 

CERTIFICATE OF CONFORMANCE · 

13MWT07 Site Geologist: BOB BALKOVEC 

SWMU 13 MINE FILL B Drilling Company: BOWSER MOANER 

3/29/2003 Driller: DAVES. 

NSWCCRANE Project Number: N9060 CTO 0279 

BRAND/DESCRIPTION SOURCE/SUPPLIER 
5AMPLI: 

COLLECTED? 

2" PVC I Schedule 40 Boart Longyear ASTM F480-88A {\)() 

2" PVC I 20 Slot I Schedule 40 Boart Lonavear ASTM F480-88A 
2" PVC I Schedule 40 Boart Longyear ASTM F480-88A 

NA NA 
NA NA 

Portland Cement Home Depot 
#5 Global Sand Global 

Pure Gold Medium Chips Global 
Quik Grout Bentonite Powder Global 

Portland Cement Home Depot 
4" Steel ·Global 

Safetv Yellow. Rustoleum Home Deoot ~v 

NA NA 
NA NA 

To the best of my knowledge, I certify that the above described materials were used during the installation of this monitoring well. 

Signature of Site Geologist: 



Well Designation: 

Site Name: 

Date Installed: 

Project Name: 

MATERIAL 

Well Casina 
Well Screen 

End Car:> 
Drilling Fluid 

Drilling Fluid Additives 

Backfill Material 
Annular Filter Pack 

Bentonite Seal 

Annular Grout 
Surface Cement 
Protective Casina 

Paint 

Rod Lubricant 
Compressor Oil 

MONITORING WELL MATERIALS 

CERTIFICATE OF CONFORMANCE 

13MWT08 Site Geologist: BOB BALKOVEC 

SWMU 13 MINE FILL B Drilling Company: BOWSER MOANER 

3/30/2003 Driller: DAVES. 

NSWCCRANE Project Number: N9060 CTO 0279 

~.-.:: .. ~D~E 
BRAND/DESCRIPTION SOURCE/SUPPLIER 

COLLECTED? 

2" PVC I Schedule 40 Boart Lonavear ASTM F480-88A .(\)-() 

2" PVC I 20 Slot I Schedule 40 Boart Lonavear ASTM F480-88A \ 
2" PVC I Schedule 40 Boart Lonavear ASTM F480-88A 

NA NA 
NA NA 

Portland Cement Home Depot 
#5 Global Sand Global 

Pure Gold Medium Chips Global 
Quik Grout Bentonite Powder Global 

Portland Cement Home Depot 
4" Steel Global 

Safety Yellow. Rustoleum Home Deoot ...... 
NA NA 
NA NA 

To the best of my knowledge, I certify that the above described materials were used ·during the installation of this monitoring well. 

Signature of Site Geologist: 



Well Designation: 

Site Name: 

Date Installed: 

Project Name: 

MATERIAL 

Well Casina 
Well Screen 
End Cap 
Drillina Fluid 
Drilling Fluid Additives 
Backfill Material 
Annular Filter Pack 
Bentonite Seal 
Annular Grout 
Surface Cement 
Protective Casing 
Paint 
Rod Lubricant 
Compressor Oil 

MONITORING WELL MATERIALS 

CERTIFICATE OF CONFORMANCE 

13MWT09 Site Geologist: BOB BALKOVEC 

SWMU 13 MINE FILL B Drilling Company: BOWSER MOANER 

4/1/2003 Driller: DAVES. 

NSWCCRANE Project Number: N9060 CTO 0279 

BRAND/DESCRIPTION SOURCE/SUPPLIER 
5AMPLI: 

COLLECTED? 

2" PVC I Schedule 40 Boart Lonavear ASTM F480-88A l\lO 
2" PVC I 20 Slot I Schedule 40 Boart Longyear ASTM F480-88A ' 2" PVC I Schedule 40 Boart Lonavear ASTM F480-88A 

NA NA 
NA NA 

Portland Cement Home Depot 
#5 Global Sand Global 

Pure Gold Medium Chips Global 
Quik Grout Bentonite Powder Global 

Portland Cement Home Depot 
4" Steel Global 

Safetv Yellow. Rustoleum Home Deoot 'V 
NA NA 
NA NA 

To the best of my knowledge, I certify that the above described materials were used during the installation of this monitoring well. 

Signature of Site Geologist: ~~ --== 



Well Designation: 

Site Name: 

Date Installed: 

Project.Name: 

MATERIAL 

Well Casing 
Well Screen 
End Cap 
Drilling Fluid 
Drilling Fluid Additives 
Backfill Material 
Annular Filter Pack 
Bentonite Seal 
Annular Grout 
Surface Cement 
Protective Casing 
Paint 
Rod Lubricant 
Compressor Oil 

MONITORING WELL MATERIALS 

CERTIFICATE OF CONFORMANCE 

13MWT10 Site Geologist: BOB BALKOVEC 

SWMU 13 MINE FILL B Drilling Company: BOWSER MOANER 

3/27/2003 Driller: DAVES. 

NSWCCRANE Project Number: N9060 CTO 0279 

sr--~·'" 
BRAND/DESCRIPTION SOURCE/SUPPLIER ~···· --

COLLECTED? 

2" PVC I Schedule 40 Boart Lonavear ASTM F480-88A <Uu 
2" PVC / 20 Slot I Schedule 40 Boart Lonavear ASTM F480-88A \ 

2" PVC I Schedule 40 Boart Lonavear ASTM F480-88A 
NA NA 
NA NA 

Portland Cement Home Depot 
#5 Global Sand Global 

Pure Gold Medium Chios Global 
Quik Grout Bentonite Powder Global 

Portland Cement Home Depot 
4" Steel Global 

Safetv Yellow. Rustoleum Home Depot \V 
NA NA 
NA NA 

To the best of my knowledge, I certify that the above described materials were used during the installation of this monitoring well. 

Signature of Site Geologist: 



Well Designation: 

Site Name: 

Date Installed: 

Project Name: 

MATERIAL 

Well Casing 
Well Screen 
End Cap 
Drilling Fluid 
Drillina Fluid Additives 
Backfill Material 
Annular Filter Pack 
Bentonite Seal 
Annular Grout 
Surface Cement 
Protective Casing 
Paint 
Rod Lubricant 
Compressor Oil 

MONITORING WELL MATERIALS 

CERTIFICATE OF CONFORMANCE 

13MWT11 Site Geologist: BOB BALKOVEC 

SWMU 13 MINE FILL B Drilling Company: BOWSER MOANER 

3/28/2003 Driller: DAVES. 

NSWCCAANE Project Number: N9060 CTO 0279 

BRAND/DESCRIPTION SOURCE/SUPPLIER 
5AMPLI: 

COLLECTED? 

2" PVC I Schedule 40 Boart Lonavear ASTM F480-88A (\)0 
2" PVC I 20 Slot I Schedule 40 Boart Longyear ASTM F480-88A ' 2" PVC I Schedule 40 Boart Lonovear ASTM F480-88A 

NA NA 
NA NA 

Portland Cement Home Depot 
#5 Global Sand Global 

Pure Gold Medium Chips Global 
Quik Grout Bentonite Powder Global 

Portland Cement Home Depot 
4" Steel Global 

Safety Yellow. Rustoleum Home Depot ,/ 
NA NA 
NA NA 

To the best of my knowledge, I certify that the above described materials were used during the installation of this monitoring well. 

Signature of Site Geologist: 



Well Designation: 

Site Name: 

Date Installed: 

Project Name: 

MATERIAL 

Well Casing 
Well Screen 
End Cap 
Drilling Fluid 
Drilling Fluid Additives 
Backfill Material 

Annular Filter Pack 
Bentonite Seal 

Annular Grout 
Surface Cement 
Protective Casing 
Paint 
Rod Lubricant 
Compressor Oil 

MONITORING WELL MATERIALS 

CERTIFICATE OF CONFORMANCE 

13MWT12 Site Geologist: BOB BALKOVEC 

SWMU 13 MINE FILL B Drilling Company: BOWSER MORNER 

3/27/2003 Driller: . DAVES. 

NSWCCRANE Project Number: N9060 CTO 0279 

.,,Aa• i;;-

BRAND/DESCRIPTION SOURCE/SUPPLIER -~···· --
COLLECTED? 

2" PVC I Schedule 40 Boart Lonavear ASTM F480-88A (\}\) 
2" PVC I 20 Slot I Schedule 40 Boart Lonavear ASTM F480-88A ' 2" PVC I Schedule 40 Boart Lonavear ASTM F480-88A 

NA NA 
NA NA 

Portland Cement Home Depot 
#5 Global Sand Global 

Pure Gold Medium Chips Global 
Quik Grout Bentonite Powder Global 

Portland Cement Home Deoot 
4" Steel Global 

Safety Yellow. Rustoleum Home Depot ... ,/ 
NA NA 
NA NA 

To the best of my knowledge, I certify that the above described materials were used during the installation of this monitoring well. 

Signature of Site Geologist: 



Well Designation: 

Site Name: 

Date Installed: 

Project Name: 

MATERIAL 

Well Casina 
Well Screen 
End Cap 
Drilling Fluid 

Drilling Fluid Additives 
Backfill Material 
Annular Filter Pack 
Bentonite Seal 

Annular Grout 
Surface Cement 
Protective Casing 
Paint 

Rod Lubricant 
Compressor Oil 

MONITORING WELL MATERIALS 

CERTIFICATE OF CONFORMANCE 

13MWT13 Site Geologist: BOB BALKOVEC 

SWMU 13 MINE FILL B Drilling Company: BOWSER MOANER 

4/23/2003 Driller: DAVES. 

NSWCCRANE Project Number: N9060 CTO 0279 

BRAND/DESCRIPTION SOURCE/SUPPLIER 
SAMPLE 

COLLECTED? 

2• PVC I Schedule 40 Boart Lonavear ASTM F480-88A {\~ 

2" PVC I 20 Slot I Schedule 40 Boart Lonavear ASTM F480-88A ' 2" PVC I Schedule 40 Boart Lonavear ASTM F480-88A 
NA NA 
NA NA 

Portland Cement Home Depot 
#5 Global Sand Global 

Pure Gold Medium Chips Global 
Quik Grout Bentonite Powder Global 

Portland Cement Home Depot 
4" Steel Global 

Safety Yellow. Rustoleum Home Depot ... 11 

NA NA 
NA NA 

To the best of my knowledge, I certify that the above described materials were used during the installation of this monitoring well. 

Signature of Site Geologist: 



Well Designation: 13MWT14 

MONITORING WELL MATERIALS 

CERTIFICATE OF CONFORMANCE 

Site Geologist: BOB BALKOVEC 

Site Name: SWMU 13 MINE FILL B Drilling Company: BOWSER MOANER 

Date Installed: 3/31/2003 Driller: DAVES. 

Project Name: NSWCCRANE Project Number: N9060 CTO 0279 

MATERIAL BRAND/DESCRIPTION SOURCE/SUPPLIER 
COLLECTED? 

Well Casing 2" PVC I Schedule 40 Boart Longyear ASTM F480-88A (\}0 
Well Screen 2• PVC / 20 Slot I Schedule 40 Boart Longyear ASTM F480-88A \ 
End Cap 2" PVC I Schedule 40 Boart Lonavear ASTM F480-88A 
Drilling Fluid NA NA 
Drllling Fluid Additives NA NA 
Backfill Material Portland Cement Home Depot 
Annular Filter Pack #5 Global Sand Global 
Bentonite Seal Pure Gold Medium Chios Global 
Annular Grout Quik Grout Bentonite Powder. Global 
Surface Cement Portland Cement Home Deoot 
Protective Casing 4" Steel Global 
Paint Safety Yellow. Rustoleum Home Depot 
Rod Lubricant NA NA 
Compressor Oil NA NA 

To the best of my knowledge, I certify that the above described materials were used during the installation of this monitoring well. 

Signature of Site Geologist: 



Well Designation: 

Site Name: 

Date Installed: 

Project Name: 

MATERIAL 

Well Casina 
Well Screen 
End Cap 
Drilling Fluid 
Drillina Fluid Additives 
Backfill· Material 
Annular Filter Pack 
Bentonite Seal 
Annular Grout 
Surface Cement 
Protective Caslna 
Paint 
Rod Lubricant 
Compre-sor Oil 

MONITORING WELL MATERIALS 

CERTIFICATE OF CONFORMANCE 

13MWT15 Site Geologist: BOB BALKOVEC 

SWMU 13 MINE FILL B Drilling Company: BOWSER MOANER 

3/25/2003 Driller: DAVES. 

NSWCCRANE Project Number: N9060 CTO 0279 

BRAND/DESCRIPTION SOURCE/SUPPLIER 
SAMPLE 

COLLECTED? 

2" PVC I Schedule 40 Boart Lonavear ASTM F480·88A \\'jb 

2" PVC I 20 Slot I Schedule 40 Boart Lonavear ASTM F480-88A I 

2" PVC I Schedule 40 Boart Lonavear ASTM F480-88A 
NA NA 
NA NA 

Portland Cement Home Depot 
#5 Global Sand Global 

Pure Gold Medium Chips Global 
Quik Grout Bentonite Powder Global 

Portland Cement Home Depot 
4° Steel Global 

Safetv Yellow. Rustoleum Home Deoot \V 
NA NA 
NA NA 

To the best of my knowledge, I certify that the above described materials were used during the installation of this monitoring well. 

Signature of Site Geologist: ~s\.~~~ ,,..--:· 



Well Designation: 

Site Name: 

Date Installed: 

Project Name: 

MATERIAL 

Well Casing 
Well Screen 
End Cap 
Drilling Fluid 
Drilling Fluid Additives 
Backfill Material 
Annular Fiiter Pack 
Bentonite Seal 
Annular Grout 
Surface Cement 
Protective Casina 
Paint 
Rod Lubricant 
Compressor Oil 

MONITORING WELL MATERIALS 

CERTIFICATE OF CONFORMANCE 
' 

13MWT16 Site Geologist: BOB BALKOVEC 

SWMU 13 MINE FILL B Drilling Company: BOWSER MOANER 

3/27/2003 Driller: DAVES. 

NSWCCRANE Project Number: N9060 CTO 0279 

BRAND/DESCRIPTION SOURCE/SUPPLIER 
SAMPLE 

COLLECTED? 

2" PVC I Schedule 40 Boart Longyear ASTM F480-88A C\)u 
2" PVC / 20 Slot I Schedule 40 Boart Lonavear ASTM F480-88A 

2" PVC I Schedule 40 Boart Lonavear ASTM F480-88A 
NA NA 
NA NA 

Portland Cement Home Depot 
#5 Global Sand Global 

Pure Gold Medium Chips Global 
Quik Grout Bentonite Powder Global 

Portland Cement HomeDeoot 
4" Steel Global 

Safetv Yellow. Rustoleum Home Depot "/ 
NA NA 
NA NA 

To the best of my knowledge, I certify that the above described materials were used during the installation of this monitoring well. 

Signature of Site Geologist: ~~S\ ,.y --



Well Designation: 

Site Name: 

Date Installed: 

Project Name: 

MATERIAL 

Well Casing 

Well Screen 

end Cap 

Drilling Fluid 

Drilling Fluid Additives 

Backfill Material 

Annular Filter Pack 

Bentonite Seal 

Annular Grout 

Surface Cement 

Protective Casina 

Paint 

Rod Lubricant 

Compressor Oil 

MONITORING WELL MATERIALS 

CERTIFICATE OF CONFORMANCE 

13MWT17 Site Geologist: BOB BALKOVEC 

SWMU 13 MINE FILL B Drilling Company: BOWSER MOANER 

3/26/2003 Driller: DAVES. 

('.ISWC CRANE Project Number: N9060 CTO 0279 

BRAND/DESCRIPTION SOURCE/SUPPLIER 
SAMPLE 

COLLECTED? 

2" PVC I Schedule 40 Boart Longyear ASTM F480-88A (\){) 

2" PVC / 20 Slot I Schedule 40 Boart Longyear ASTM F480-88A I 

2" PVC I Schedule 40 Boart Longyear ASTM F480-88A 

NA NA 

NA NA 

Portland Cement Home Depot 

#5 Global Sand Global 

Pure Gold Medium Chips Global 

Quik Grout Bentonite Powder Global 

Portland Cement Home Depot 

4" Steel Global 

Safety Yellow. Rustoleum Home Depot ,v 
NA NA 

NA NA 

To the best of my knowledge, I certify that the above described materials were used during the installation of this monitoring well. 

Signature of Site Geologist: ~~ 



Well Designation: 13MWT18 

MONITORING WELL MATERIALS 

CERTIFICATE OF CONFORMANCE 

Site Geologist: BOB BALKOVEC 

Site Name: SWMU 13 MINE FILL B Drilling Company: BOWSER MOANER 

Date Installed: 3/26/2003 Driller: DAVES. 

Project Name: NSWCCRANE Project Number: N9060 CTO 0279 

s~~--=~Le MATERIAL BRAND/DESCRIPTION SOURCE/SUPPLIER 
COLLECTED? 

Well Casing 2• PVC I Schedule 40 Boart Lo.navear ASTM F480-88A (\}Q 

Well Screen 2" PVC I 20 Slot I Schedule 40 Boart Lonavear ASTM F480-88A 
End Cap 2" PVC I Schedule 40 Boart Lonavear ASTM F480-88A 
Drilling Fluid NA NA 
Drilling Fluid Additives NA NA 
Backfill Material Portland Cement Home Depot 
Annular Filter Pack #5 Global Sand Global 
Bentonite Seal Pure Gold Medium Chios Global 
Annular Grout Quik Grout Bentonite Powder Global 
Surface Cement Portland Cement Home Deoot 
Protective Casing 4" Steel Global 
Paint Safety Yellow. Rustoleum Home Depot v 
Rod Lubricant NA NA 
Compressor Oil NA NA 

To the best of my knowledge, I certify that the above described materials were used during the installation of this monitoring well. 

Signature of Site Geologist: 



Well Designation: 

Site Name: 

Date Installed: 

Project Name: 

MATERIAL 

Well Casina 
Well Screen 
End Cap 
Drilling Fluid 

Drillina Fluid Additives 
Backfill Material 
Annular Filter Pack 
Bentonite Seal 
Annular Grout 
Surface Cement 
Protective Casing 
Paint 
Rod Lubricant 
Compressor Oil 

MONITORING WELL MATERIALS 

CERTIFICATE OF CONFORMANCE 

13MWT19 Site Geologist: BOB BALKOVEC 

SWMU 13 MINE FILL B Drilling Company: BOWSER MOANER 

3/31/2003 Driller: DAVES. 

NSWCCRANE Project Number: N9060 CTO 0279 

c•·-~· i:: 
BRAND/DESCRIPTION SOURCE/SUPPLIER -· ..... --

COLLECTED? 
2" PVC /Schedule 40 Boart Lonavear ASTM F480-88A (\ ")(") 

2" PVC I 20 Slot I Schedule 40 Boart Lonavear ASTM F480-88A 
2" PVC I Schedule 40 Boart Lonavear ASTM F480-88A 

NA NA 
NA NA 

Portland Cement Home Depot 
#5 Global Sand Global 

Pure Gold Medium Chips Global 
Quik Grout Bentonite Powder Global 

Portland Cement Home Depot 
4" Steel Global 

Safety Yellow. Rustoleum Home Depot 'i/ 
NA NA 
NA NA 

To the best of my knowledge, I certify that the above described materials were used during the installation of this monitoring well. 

Signature of Site Geologist: 



Well Designation: 

Site Name: 

Date Installed: 

Project Name: 

MATERIAL 

Well Casing 

Well Screen 
End Cap 
Drilling Fluid 

Drilling Fluid Additives 
Backfill Material 
Annular FHter Pack 
Bentonite Seal 

Annular Grout 
Surface Cement 
Protective Casina 

Paint 
Rod Lubricant · 
Compressor Oil 

MONITORING'WELL MATERIALS 

CERTIFICATE OF CONFORMANCE 

13MWT20 Site Geologist: BOB BALKOVEC 

SWMU 13 MINE FILL B Drilling Company: BOWSER MOANER 

4/1/2003 Driller: DAVES. 

NSWCCRANE Project Number: N9060 CTO 0279 

BRAND/DESCRIPTION SOURCE/SUPPLIER 
SAMPLE 

COLLECTED? 

2" PVC I Schedule 40 Boart Longyear ASTM F480-88A l\m 
2" PVC I 20 Slot I Schedule 40 Boart Longyear ASTM F480-88A \ 

2" PVC I Schedule 40 Boart Longyear ASTM F480-88A 
NA NA 
NA NA 

Portland Cement Home Depot 
#5 Global Sand Global 

Pure Gold Medium Chips Global 
Quik Grout Bentonite Powder Global 

Portland Cement Home Depot 
4" Steel Global , 

Safety Yellow. Rustoleum Home Depot 'V 
NA NA 
NA NA 

To the best of my knowledge, I certify that the above described materials were used during the installation of this monitoring well. 

Signature of Site Geologist: 



Well Designation: 

Site Name: 

Date Installed: 

Project Name: 

MATERIAL 

Well Casina 

Well Screen 

End Cap 

Drilling. Fluid 

Drilling Fluid Additives 

Backfill Material 

Annular Filter Pack 

Bentonite Seal 

Annular Grout 

Surface Cement 

Protective Casing 

Paint 

Rod Lubricant 

Compressor Oil 

MONITORING WELL MATERIALS 

CERTIFICATE OF CONFORMANCE 

13MWT21 Site Geologist: BOB BALKOVEC 

SWMU 13 MINE FILL B Drilling Company: BOWSER MOANER 

3/28/2003. Driller: DAVES. 

NSWCCRANE Project Number: N9060 CTO 0279 

BRAND/DESCRIPTION SOURCE/SUPPLIER 
SAMPLE 

COLLECTED? 

2" PVC I Schedule 40 Boart Longyear ASTM F480-88A t\'ICJ 
2" PVC I 20 Slot I Schedule 40 Boart Longyear ASTM F480-88A I 

2" PVC I Schedule 40 Boart Lonayear ASTM F480-88A 

NA NA 

NA NA 

Portland Cement Home Depot 

#5 Global Sand Global 

Pure Gold Medium Chips Global 

Quik Grout Bentonite Powder Global 

Portland Cement Home Depot 

4" Steel Global 

Safety Yellow. Rustoleum Home Depot \.V 
NA NA 

NA NA 

To the best of my knowledge, I certify that the above described materials were used during the installation of this monitoring well. 

Signature of Site Geologist: 



Well Designation: 

Site Name: 

Date Installed: 

Project Name: 

MATERIAL 

Well Casing 
Well Screen 
End Cap 
Drilling Fluid 
Drillina Fluid Additives 
Backfill Material 
Annular Filter Pack 
Bentonite Seal 
Annular Grout 
Surface Cement 
Protective Casina 
Paint 

Rod Lubricant 
Compressor Oil 

MONITORING WELL MATERIALS 

CERTIFICATE OF CONFORMANCE 

13MWT22 Site Geologist: BOB BALKOVEC 

SWMU 13 MINE FILL B Drilling Company: BOWSER MOANER 

3/28/2003 Driller: DAVES. 

NSWCCRANE Project Number: N9060 CTO 0279 

BRAND/DESCRIPTION SOURCE/SUPPLIER 
e.:.: ... 1LE 

COLLECTED? 

2" PVC I Schedule 40 Boart Lonavear ASTM F480-88A (\~{'"\ 

2" PVC I 20 Slot I Schedule 40 Boart Lonavear ASTM F480-88A \ 
2• PVC I Schedule 40 Boart Lonavear ASTM F480-88A 1 

NA NA 
NA NA 

Portland Cement Home Depot 
#5 Global Sand Global 

Pure Gold Medium Chips Global 
Quik Grout Bentonite Powder Global 

Portland Cement Home Deoot 
4" Steel Global 

Safetv Yellow. Rustoleum Home Depot l/ 
NA NA 
NA NA 

To the best of my knowledge, I certify that the above described materials were used during the installation of this monitoring well. 

Signature of Site Geologist: ')'4!,~ ~\\ J?.c,......--



Well Designation: 

Site Name: 

Date Installed: 

Project Name: 

MATERIAL 

Well Casina 
Well Screen 
End Cap 
Drillina Fluid 
Drillina Fluid Additives 
Backfill Material 
Annular Filter Pack 
Bentonite Seal 
Annular Grout 
Surface Cement 
Protective Casing 
Paint 
Rod Lubricant 
Compressor Oil 

MONITORING WELL MATERIALS 

CERTIFICATE OF CONFORMANCE 

13MWT23 Site Geologist: BOB BALKOVEC 

SWMU 13 MINE FILL B Drilling Company: BOWSER MOANER 

4/1/2003 Driller: DAVES. 

NSWCCRANE Project Number: N9060 CTO 0279 

BRAND/DESCRIPTION SOURCE/SUPPLIER 
SAMPLc 

COLLECTED? 

2" PVC I Schedule 40 Boart Longyear ASTM F480-88A (\'}~ 

2" PVC I 20 Slot I Schedule 40 Boart Lonavear ASTM F480-88A , 
2" PVC I Schedule 40 Boart Longyear ASTM F480-88A 

NA NA 
NA NA 

Portland Cement Home Depot 
#5 Global Sand Global 

Pure Gold Medium Chips Global 
Quik Grout Bentonite Powder Global 

Portland Cement Home Depot 
4" Steel Global 

Safety Yellow. Rustoleum Home Depot ... / 
NA NA 
NA NA 

To the best of my knowledge, I certify that the above described materials were used during the installation of this monitoring well. 

Signature of Site Geologist: 



Well Designation: 13MWT24 

MONITORING WELL MATERIALS 

CERTIFICATE OF CONFORMANCE 

Site Geologist: BOB BALKOVEC 

Site Name: SWMU 13 MINE FILL B Drilling Company: BOWSER MOANER 

Date Installed: 4/1/2003 Driller: DAVES. 

Project Name: NSWCCRANE Project Number: N9060 CTO 0279 

'l:.•••LJll• .. 
MATERIAL BRAND/DESCRIPTION SOURCE/SUPPLIER -~-.. --

COLLECTED? 
Well Casing 2" PVC I Schedule 40 Boart Lonavear ASTM F480-88A (\)u 
Well Screen 2" PVC / 20 Slot I Schedule 40 Boart Longyear ASTM F480-88A \ 
End Cap 2" PVC I Schedule 40 Boart Longyear ASTM F480-88A I 

Drilling Fluid NA NA 
Drillina Fluid Additives NA NA 
Backfill Material Portland Cement Home Deoot 
Annular Filter Pack . #5 Global Sand Global 
Bentonite Seal Pure Gold Medium Chips Global 
Annular Grout Quik Grout Bentonite Powder Global 
Surface Cement Portland Cement Home Depot 
Protective Casing 4" Steel Global 
Paint Safetv Yellow. Rustoleum Home Deoot \.i/ 
Rod Lubricant NA NA 
Compressor Oil NA NA 

To the best of my knowledge, I certify that the above describ_ed materials were used during the installation of this monitoring well. 

Signature of Site Geologist: 



Well Designation: 

Site Name: 

Date Installed: 

Project Name: 

MATERIAL 

Well Casing 
Well Screen 
End Cap 
Drilling Fluid 

Drillina Fluid Additives 
Backfill Material 
Annular Filter Pack 
Bentonite Seal 

Annular Grout 
Surface Cement 
Protective Casina 
Paint 

Rod Lubricant 
Compressor Oil 

MONITORING WELL MATERIALS 

CERTIFICATE OF CONFORMANCE 

13MWT25 Site Geologist: BOB BALKOVEC 

SWMU 13 MINE FILL B Drilling Company: BOWSER MOANER 

3/28/2003 Driller: DAVES. 

NSWCCRANE Project Number: N90E>O CTO 0279 

BRAND/DESCRIPTION SOURCE/SUPPLIER 
SAMPLE 

COLLECTED? 

2" PVC I Schedule 40 Boart Longyear ASTM F480-88A (\ '\l} 

2" PVC I 20 Slot I Schedule 40 Boart Longyear ASTM F480-88A 
2" PVC I Schedule 40 Boart Longyear ASTM F480-88A 

NA NA 
NA NA 

Portland Cement Home Depot 
#5 Global Sand Global 

Pure Gold Medium Chips Global 
Quik Grout Bentonite Powder Global 

I Portland Cement Home Deoot 
4" Steel Global 

Safetv Yellow. Rustoleum Home Depot .... v 
NA NA 
NA NA 

To the best of my knowledge, I certify that the above described materials were used during the installation of this monitoring well. 

Signature of Site Geologist: -



~·. 

~.' 
·i 

Well Designation: 

Site Name: 

Date Installed: 

Project Name: 

MATERIAL 

Well Casing 
Well Screen 
End Cap 
Drilling Fluid 
Drilling Fluid Additives 
Backfill Material 
Annular Filter Pack 
Bentonite Seal 
Annular Grout 
Surface Cement 
Protective Casing 
Paint 
Rod Lubricant 
Compressor Oil 

MONITORING WELL MATERIALS 

CERTIFICATE OF CONFORMANCE 

13MWT26 Site Geologist: BOB BALKOVEC 

SWMU 13 MINE FILL B Drilling Company: BOWSER MORNER 

3/28/2003 Driller: DAVES. 

NSWCCRANE Project Number: N9060 CTO 0279 

~---Li• I;' 

BRAND/DESCRIPTION SOURCE/SUPPLIER -~·· .. --
COLLECTED? 

2° PVC I Schedule 40 Boart Lonavear ASTM F480-88A (\ \tJ 
2" PVC / 20 SJot I Schedule 40 · Boart Lonavear ASTM F480-88A I 

2• PVC I Schedule 40 Boart Lonavear ASTM F480-88A 
NA NA 
NA NA 

Portland Cement Home Depot 
#5 Global Sand Global 

Pure Gold Medium Chips Global 
Quik Grout Be11tonite Powder Global 

Portland Cement Home Depot 
4" Steel Global 

Safetv Yellow. Rustoleum Home Depot 'l/ 
NA NA 
NA NA 

To the best of my knowledge, I certify that the above described materials were used during the installation of this monitoring well. 

Signature of Site Geologist: 



APPENDIX 8.3.2 
SWMU 13 

MONITORING WELL MATERIALS 
CERTIFICATES OF CONFORMANCE 

ROUND2 



Tetra Tech NUS. Inc. 
CERTIFICATE OF CONFORMANCE 

Well Designation:_ ..... 1 ..... 3....,M ..... W.._T ..... 2 .... 7 _________ _ 

Site Name: SWMU 13 MINE FILL B 
Date Installed: ____ 11 ...... 10 ..... s .... 1 ..... 03 __________ _ 

Project Name: NSWC CRANE 

Material Brand/Description . 

Well Casing Boart Longyear ASTM F480-88A PVC 

Well Screen 2"X 1 O' Boart Longyear ASTM F480-88A PVC 

End Cap Boart Longyear 

Drilling Fluid Potable water 

Drilling Fluid Additives Not used 

Backfill Material 

Annular Filter Pack Global NSF Qtz Sand SEP/18 B 

Bentonite Seal CETCO, Pure Gold Med. Chips .NSF 

Annular Grout Portland Cement & Baroid Bentonite 

Surface Cement Concrete Mix Pak Mix 

Protective Casing Prepainted 

Paint NA 

Rod Lubricant Jet Lube, Inc. - Well Guard 

Compressor Oil . 

Site Geologist: FRED RAMSER 

Drilling Company: Bowser Merner 

Driller: JON KEIFER 

Project Number: 9060 CTO 279 

Source/Supplier 

Global Well Supplies 

Global Well Supplies 
Global Well Supplies 

Bldg. #3245 distribution system 

NA 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

NA 

Global Well Supplies 
. 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologist:~~tt('~ 

Sample 

Collected? 

No 

No 

No 

Yes 

NA 

No 

No 

No 

No 

No 

NA 

No 
. 



Tetra Tech NUS. Inc. 
CERTIFICATE OF CONFORMANCE 

Well Designation:_ .... 1_,.,3..,.M.._W .... T .... 2=8 ________ _ Site Geologist: SCOTI GRIER 
Drilling Company: Bowser Marner Site Name: SWMU 13 MINE FILL B 

Date Installed: __ 1 .... 1 .... 11...,9 .... /0"""3.__ ________ _ Driller: JON KEIFER 
Project Name: NSWC CRANE ·Project Number: 9060 CTO 279 

Material Brand/Description Source/Supplier 

Well Casing Boart Longyear ASTM F480-88A PVC Global Well Supplies 

Well Screen 2"X 10' Boart Longyear ASTM F480-88A PVC Global Well Supplies 

End Cap Boart Longyear Global Well Supplies 

Drilling Fluid Potable water Bldg. #3245 distribution system 

Drilling Fluid Additives Not used NA 

Backfill Material 

Annular Filter Pack Global NSF Qtz Sand SEP/18 B Global Well Supplies 

Bentonite Seal CETCO, Pure Gold Med. Chips NSF Global Well Supplies 

Annular Grout Portland Cement & Baroid Bentonite Global Well Supplies 

Surface Cement Concrete Mix Pak Mix Global Well Supplies 

Protective Casing Prepalnted Global Well Supplies 

Paint NA NA 

Rod Lubricant Jet Lube, Inc. - Well Guard Global Well Supplies 

Compressor Oil . . 

To the best of my knowledge, I certify that the above described materials wer~ used during installation of this monitoring well. 

Signature of Site Geologist:~~ fDfLSu,71 Gfl/Gr(_ 

Sample 

Collected? 

No 

No 

No 

Yes 

NA 

No 

No 

No 

No 

No 

NA 

No 
. 



Tetra Tech NUS. Inc. 
CERTIFICATE OF CONFORMANCE 

Well Designation:_ ..... 1_..3 ..... M .... W.._T .... 2""'9..__ ________ _ 

Site Name: SWMU 13 MINE FILL B 
Date Installed: _ __.1 .... 1 .... 10 .... 4'""'/0..-3 _________ _ 

Project Name: NSWC CRANE 

Material Brand/Description 

Well Casing Boart Longyear ASTM F480·88A PVC 

Well Screen 2"X 10' Boart Longyear ASTM F480-88A PVC 

End Cap Boart Longyear 

Drilling Fluid Potable water 

Drilling Fluid Additives Not used 

Backfill Material 

Annular Filter Pack Global NSF Qtz Sand SEP/18 B 

Bentonite Seal CETCO, Pure Gold Med. Chips NSF 

Annular Grout Portland Cement & Baroid Bentonite 

Surface Cement Concrete Mix Pak Mix 

Protective Casing Prepainted 

Paint NA 

Rod Lubricant Jet Lube, Inc. - Well Guard 

Compressor Oil . 

Site Geologist: MATI COCHRAN 
Drilling Company: Bowser Morner 
Driller: J. WALSH 

Project Number: 9060 CTO 279 

Source/Supplier 

Global Well Supplies 

Global Well Supplies 
Global Well Supplies 

Bldg. #3245 distribution system 

NA 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

NA 

Global Well Supplies 
. 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologist: ~ q ~1J <vs 

Sample 

Collected? 

No 

No 

No 

Yes 

NA 

No 

No 

No 

No 

No 

NA 

No 
. 



Tetra Tech NUS. Inc. 
CERTIFICATE OF CONFORMANCE 

Well Designation:_ ..... 1=3M...,.W ........ T...,.3"""0 ________ _ 

Site Name: SWMU 13 MINE FILL B 
Site·Geologist: · MATI COCHRAN 
Drilling Company: Bowser Morner 

Date Installed: _ ___.1 ..... 1 ..... /0_..6/.._0 .... 3 _________ _ · Driller: J. WALSH 
Project Name: NSWC CRANE Project Number: 9060 CTO 279 

-
Material Brand/Description Source/Supplier 

Well Casing Boart Longyear ASTM F480-88A PVC Global Well Supplies 

Well Screen 2"X 10' Boart Longyear ASTM F480-88A PVC Global Well Supplies 

End Cap Boart Longyear Global Well Supplies 

Drilling Fluid Potable water Bldg. #3245 distribution system 

Drilling Fluid Additives Not used NA 

Backfill Material 

Annular Filter Pack Global NSF Qtz Sand SEP/18 B Global Well Supplies 

Bentonite Seal CETCO, Pure Gold Med. Chips NSF Global Well Supplies 

Annular Grout Portland Cement & Baroid Bentonite Global Well Supplies 

Surface Cement Concrete Mix Pak Mix Global Well Supplies 

Protective Casing Prepainted . Global Well Supplies 

Paint NA NA 

Rod Lubricant Jet Lube, Inc. - Well Guard Global Well Supplies 

Compressor Oil . . 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologist:_· .... ~-.=:;..:::;;=-::.......i.~.::..~-=~~~l!'~.::;::::::;_..-...__~:...'-O".;;....:..rt_._14.t~ C 

Sample 
Collected? 

No 

No 

No 

Yes 

NA 

No 

No 

No 

No 

No 

NA 

No 
. 



Tetra Tech NUS. Inc. 
CERTIFICATE OF CONFORMANCE 

Well Designation: _ _,1""'3 .... M .... W __ T ..... 3;...:1,___ ____ __... ___ _ 

Site Name: SWMU 13 MINE FILL B 
Date Installed: __ 1 .... 1 ..... 10 .... s __ 1o __ s ___________ _ 

Project Name: NSWC CRANE 

Material Brand/Description 

Well Casing Boart Longyear ASTM F480-88A PVC 

Well Screen 2"X 10' Boart Longyear ASTM F4ao:.aaA PVC 

End Cap Boart Longyear 

Drilling Fluid Potable water 

Drilling Fluid Additives Not used 

Backfill Material 

Annular Filter Pack Global NSF Qtz Sand SEP/18 B 

Bentonite Seal CETCO, Pure Gold Med. Chips NSF 

Annular Grout Portland Cement & Baroid Bentonite 

Surface Cement Concrete Mix Pak Mix 

Protective Casing Prepainted 

Paint NA 

Rod Lubricant Jet Lube, Inc. - Well Guard 

Compressor Oil -

Site Geologist: MATI COCHRAN 

Drilling Company: Bowser Morner 

Driller: J. WALSH 

Project Number: 9060 CTO 279 

Source/Supplier 

Global Well Supplies 

Global Well Supplies 
Global Well Supplies 

Bldg. #3245 distribution system 

NA 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

NA 

Global Well Supplies 
. 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologist: '2:n ~' LA.-

Sample 

Collected? 

No 

No 

No 

Yes 

NA 

No 

No 

No 

No 

No 

NA 

No 
. 



Tetra Tech NUS. Inc. 
CERTIFICATE OF CONFORMANCE 

Well Designation: _ _.1.:.3..,.M...._W ...... T:...::3=2.__ _______ _ 

Site Name: SWMU 13 MINE FILL B 
Date Installed: _ __.1=0=/2=9/:...::0=3 _________ _ 

Project Name: NSWC CRANE 

Material Brand/Description 

Well Casing Boart Longyear ASTM F480-88A, PVC 

Well Screen 2"X 10' Boart Longyear ASTM F480-88A PVC 

End Cap Boart Longyear 

Drilling Fluid Potable water 

Drilling Fluid Additives Not used 

Backfill Material 

Annular Filter Pack Global NSF Qtz Sand SEP/18 B 

Bentonite Seal CETCO, Pure Gold Med. Chips NSF 

Annular Grout Portland Cement & Baroid Bentonite 

Surface Cement Concrete Mix Pak Mix 

Protective Casing Prepainted 

Paint NA 

Rod Lubricant Jet Lube, Inc. - Well Guard 

Compressor Oil . 

Site Geologist: FRED RAMSER 
Drilling Company: Bowser Morner 
Driller: JOHN KEIFER 
Project Number: 9060 CTO ~79 

Source/Supplier 

Global Well Supplies 

Global Well Supplies 
Global Well Supplies 

Bldg. #3245 distribution system 

NA 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

NA 

Global Well Supplies 
. 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologist:~~ 

Sample 

Collected? 

No 

No 

No 

Yes 

NA 

No 

No 

No 

No 

No 

NA 

No 
. 



Tetra Tech NUS. Inc. 
CERTIFICATE OF CONFORMANCE 

Well Designation: _ _..1.....,3 .... M .... W .... T....,3 .... 3...._ ________ _ 

Site Name: SWMU 13 MINE FILL B 
Date Installed: _ __,...1 ..... 1 ..... 10 .... s ..... 10 .... 3..__ ________ _ 

Project Name:· NSWC CRANE 

Material Brand/Description 

Well Casing Boart Longyear ASTM F480-88A PVC 

Well Screen 2"X 1 O' Boart Longyear ASTM F480-88A PVC 

End Cap Boart Longyear 

Drilling Fluid Potable water 

Drilling Fluid Additives Not used 

Backfill Material 

Annular Filter Pack Global NSF Qtz Sand SEP/18 B 

Bentonite Seal CETCO, Pure Gold Med. Chips NSF 

Annular Grout Portland Cement & Baroid Bentonite 

Surface Cement Concrete Mix Pak Mix 

Protective Casing Prepainted 

Paint NA 

Rod Lubricant Jet Lube, Inc. - Well Guard 

Compressor Oil . 

Site Geologist: MA TI COCHRAN 
Drilling Company: Bowser Morner 
Driller: J. WALSH 
Project Number: 9060 CTO 279 

Source/Supplier 

Global Well Supplies 

Global Well Supplies 
Global WeR Supplies 

Bldg. #3245 distribution system 

NA 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

NA 

Global Well Supplies 
. 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologist: n" L ~. <A-1- fon . /'-t Hr Cr 

Sample 

Collected? 

No 

No 

No 

Yes 

NA 

No 

No 

No 

No 

No 

NA 

No 
. 



Tetra Tech NUS. Inc. 
CERTIFICATE OF CONFORMANCE 

Well Designation:. _ _,1_..3=M:..:..W .... T...,,34'-"----------
Site Name: SWMU 13 MINE FILL B 
Date Installed: __ 1"""1-.11"""1~10 .... 3.._ ________ _ 
Project Name: NSWC CRANE 

Material Brand/Description 

Well Casing Boart Longyear ASTM F480-88A PVC 

Well Screen 2"X 1 O' Boart Longyear ASTM F480-88A PVC 

End Cap Boart Longyear 

Drilling Fluid Potable water 

Drilling Fluid Additives Not used 

Backfill Material 

Annular Filter Pack Global NSF Qtz Sand SEP/18 B 

Bentonite Seal CETCO, Pure Gold Med. Chips NSF 

Annular Grout Portland Cement & Baroid Bentonite 

Surface Cement Concrete Mix Pak Mix 

Protective Casing Pre painted 

Paint NA 

Rod Lubricant Jet Lube, Inc. - Well Guard 

Compressor Oil . 

Site Geologist: MATI COCHRAN 
Drilling Company: Bowser Momer 
Driller: J. WALSH 
Project Number: 9060 CTO 279 

Source/Supplier 

Global Well Supplies 

Global Well Supplies 
Global Well Supplies 

Bldg. #3245 distribution system 

NA 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

NA 

Global Well Supplies 
. 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

SignatureofSiteGeologist: ~ ·fut_ //Lt~(. 

Sample 

Collected? 

No 

No 

No 

Yes 

NA 

No 

No 

No 

No 

No 

NA 

No 
. 



Tetra Tech NUS. Inc. 
CERTIFICATE. QF CONFORMANCE 

Well Designation:_ .... 1 .... 3 ..... M ..... W ..... T .... 3 .... 5...__ ________ _ 

Site Name: SWMU 13 MINE FILL B 

Date Installed: __ 1.:...1:..:../1....,9::.:../0=3=-----------
Project Name: NSWC CRANE 

Material Brand/Description 

Well Casing Boart Longyear ASTM F480-88A PVC 

Well Screen 2"X 10' Boart Longyear ASTM F480-88A PVC 

End Cap Boart Longyear 

Drilling Fluid Potable water 

Drilling Fluid Additives Not used 

Backfill Material 

Annular Filter Pack Global NSF Qtz Sand SEP/18 8 
Bentonite Seal CETCO, Pure Gold Med. Chips NSF 

Annular Grout Portland Cement & Baroid Bentonite 

Surface Cement Concrete Mix Pak Mix 

Protective Casing Prepainted 

Paint NA 

Rod Lubricant Jet Lube, Inc. - Well Guard 

Compressor Oil . 

Site Geologist: FRED RAMSER 

Drilling Company: Bowser Morner 

Driller: JON KEIFER 

Project Number: 9060 CTO 279 

Source/Supplier 

Global Well Supplies 

Global Well Supplies 
Global Well Supplies 

Bldg. #3245 distribution system 

NA 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

NA 

Global Well Supplies 
. 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologist:~~ 

Sample 

Collected? 

No 

No 

No 

Yes 

NA 

No 

No 

No 

No 

No 

NA 

No 
. 



Tetra Tech NUS. Inc. 
CERTIFICATE OF CONFORMANCE 

Well Designation: _ _.1 ... 3M......,..W .... T_..3-.6 _________ _ 

Site Name: SWMU 13 MINE FILL B 
Date Installed: _ __.1 .... 1 ..... 10_.s/ __ 0 __ 3 _________ _ 

Project Name: NSWC CRANE 

Material Brand/Description 

Well Casing Boart Longyear ASTM F480-88A PVC 

Well Screen 2"X 1 O' Boart Longyear ASTM F480-88A PVC 

End Cap Boart Longyear 

Drilling Fluid Potable water 

Drilling Fluid Additives Not used 

Backfill Material 

Annular Filter Pack Global NSF Qtz Sand SEP/18 B 

Bentonite Seal CETCO, Pure Gold Med. Chips NSF 

Annular Grout Portland Cement & Baroid Bentonlte 

Surface Cement Concrete Mix Pak Mix 

Protective Casing Prepainted 

Paint NA 

Rod Lubricant Jet Lube, Inc. - Well Guard 

Compressor Oil . 

Site Geologist: MATI COCHRAN 
Drilling Company: Bowser Merner 
Driller: J. WALSH 
Project Number: 9060 CTO 279 

Source/Supplier 

Global Well Supplies 

Global Well Supplies 
Global Well Supplies 

Bldg. #3245 distribution system 

NA 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

NA 

Global Well Supplies 
. 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologist: ~ g ~ f.a ,C.... ft-ttvrr <:..., 

Sample 

Collected? 

No 

No 

No 

Yes 

NA 

No 

No 

No 

No 

No 

NA 

No 
. 



Tetra Tech NUS. Inc. 
CERTIFICATE OF CONFORMANCE 

Well Designation: _ _.1 .... 3""'"M._W.._T._.3 .... 7 _________ _ 

Site Name: SWMU 13 MINE FILL B 
Date Installed: __ 1 ..... 0...,/2"'"4-.I0 ..... 3 ____________ _ 

Project Name: NSWC CRANE 

Material Brand/Description 

Well Casing Boart Longyear ASTM F480-88A PVC 

Well Screen 2"X 10' Boart Longyear ASTM F480-88A PVC 

End Cap Boart Longyear 

Drilling Fluid Potable water 

Drilling Fluid Additives Not used 

Backfill Material 

Annular Filter Pack Global NSF Qtz Sand SEP/18. B 

Bentonite Seal CETCO, Pure Gold Med. Chips NSF 

Annular Grout Portland Cement & Baroid Bentonite 

Surface Cement Concrete Mix Pak Mix 

Protective Casing Prepainted 

Paint NA 

Rod Lubricant Jet Lube, Inc. - Well Guard 

Compressor Oil -

Site Geologist: FRED RAMSER 

Drilling Company: Bowser Morner 

Driller: JON KEIFER 

Project N.umber: 9060 CTO 279 

Source/Supplier 

Global Well Supplies 

Global Well Supplies 
Global Well Supplies 

Bldg. #3245 distribution system 

NA 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

NA 

Global Well Supplies 

-

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologist:~ aLttl~ ·. ' 

Sample 

Collected? 

No 

No 

No 

Yes 

NA 

No 

No 

No 

No 

No 

NA 

No 

-



Tetra Tech NUS. Inc. 
CERTIFICATE OF CONFORMANCE 

Well Designation:_ ..... 1 ..... 3M""""""'W .... T...;;:;3 .... 8 _______ _ Site Geologist: FRED RAMSER 
Drilling Company: Bowser Morner Site Name: SWMU 13 MINE FILL B 

Date Installed: _ ___.1 .... 11 ....... 0 .... 4/ ..... 0 ..... 3 _________ _ Driller: JON KEIFER 
Project Name: NSWC CRANE Project Number: 9060 CTO 279 

Material Brand/Description Source/Supplier 
' 

Well Casing Boart Longyear ASTM F480·88A PVC Global Well Supplies 

Well Screen 2"X 1 O' Boart Longyear ASTM F480-88A PVC Global Well Supplies 

End Cap Boart Longyear Global Well Supplies 

Drilling Fluid Potable water Bldg. #3245 distribution system 

Drilling Fluid Additives Not used NA 

Backfill Material 

Annular Filter Pack Global NSF Qtz Sand SEP/18 B Global Well Supplies 

Bentonite Seal CETCO, Pure Gold Med. Chips NSF Global Well Supplies 

Annular Grout Portland Cement & Baroid Bentonite Global Well Supplies 

Surface Cement Concrete Mix Pak Mix Global Well Supplies 

Protective Casing Prepainted Global Well Supplies 

Paint NA NA 

Rod Lubricant Jet Lube, Inc. - Well Guard Global Well Supplies 

Compressor Oil . . 

To the best of my knowledge, I certify that the ova described materials were used during installation of this monitoring well. 

Sample 

Collected? 

No 

No 

No 

Yes 

NA 

No 

No 

No 

No 

No 

NA 

No 
. 



Tetra Tech NUS. Inc. 
CERTIFICATE OF CONFORMANCE 

Well Designation: _ _,1-=3.:..:.M:..:.W.;...T ..... 3=9'--------- Site Geologist: FRED RAMSER 

Drilling Company: Bowser Merner Site Name: SWMU 13 MINE FILL B 

Date Installed: __ 1...,1"""/0=-4.:.:../0:..;3"-----------
Project Name: NSWC CRANE 

Material Brand/Description 

Well Casing Boart Longyear ASTM F480-88A PVC 

Well Screen 2"X 1 O' Boart Longyear ASTM F480-88A PVC 

End Cap Boart Longyear 

Drilling Fluid Potable water 

Drilling Fluid Additives Not used 

Backfill Material 

Annular Filter Pack Global NSF Qtz Sand SEP/18 B 

Bentonite Seal CETCO, Pure Gold Med. Chips NSF 

Annular Grout Portland Cement & Baroid Bentonite 

Surface Cement Concrete Mix Pak Mix 

Protective Casing Prepainted 

Paint NA 

Rod Lubricant Jet Lube, Inc. -Well Guard 

Compressor Oil . 

Driller: JON KEIFER 

Project Number: 9060 CTO 279 

Source/Supplier 

Global Well Supplies 

Global Well Supplies 
Global Well Supplies 

Bldg. #3245 distribution system 

NA 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

NA 

Global Well Supplies 
. 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologist:~~ 

Sample 
Collected? 

No 

No 

No 

Yes 

NA 

No 

No 

No 

No 

No 

NA 

No 
. 



Tetra Tech NUS. Inc. 
CERTIFICATE OF CONFORMANCE 

Well Designation: _ _.1..:.3=M.,_W ..... T .... 4.,.0 ________ _ 

Site Name: SWMU 13 MINE FILL B 
Date Installed: _ ___.1"""'0'""'/2=3/"""'0=3 _________ _ 

Project Name: NSWC CRANE 

Material Brand/Description 

Well Casing Boart Longyear ASTM F480·88A PVC 

Well Screen 2"X 1 O' Boart Longyear ASTM F480-88A PVC 

End Cap Boart Longyear 

Drilling Fluid Potable water 

Drilling Fluid Additives Not used 

Backfill Material 

Annular Filter Pack Global NSF Qtz Sand SEP/18 B 

Bentonite Seal CETCO, Pure Gold Med. Chips NSF 

Annular Grout Portland Cement & Baroid Bentonite 

Surface Cement Concrete Mix Pak Mix 

Protective Casing Prepainted 

Paint NA 

Rod Lubricant Jet Lube, Inc. - Well Guard 

Compressor Oil . 

Site Geologist: FRED RAMSER 
Drilling Company: Bowser Morner 
Driller: JON KEIFER 
Project Number: 9060 CTO 279 

Source/Supplier 

Global Well Supplies 

Global Well Supplies 
Global Well Supplies 

Bldg. #3245 distribution system 

NA 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

NA 

Global Well Supplies 
. 

•' 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologist: 

Sample 

Collected? 

No 

No 

No 

Yes 

NA 

No 

No 

No 

No 

No 

NA 

No 
. 



Tetra Tech NUS. Inc. 
CERTIFICATE OF CONFORMANCE 

Well Designation: _ _,1..:::;3.:.:.M::..:.W,,_T ... 4"'"'1'------------
Site Name: SWMU 13 MINE FILL B 

Date Installed: __ 1-..1--/1.:..;0,_/._03"-----------
Project Name: NSWC CRANE 

Material Brand/Description 

Well Casing Boart Longyear ASTM F480·88A PVC 

Well Screen 2"X 10' Boart Longyear ASTM F480·88A PVC 

End Cap Boart Longyear 

Drilling Fluid Potable water 

Drilling Fluid Additives Not used 

Backfill Material 

Annular Filter Pack Global NSF Qtz Sand SEP/18 B 

Bentonite Seal CETCO, Pure Gold Med. Chips NSF 

Annular Grout Portland Cement & Baroid Bentonite 

Surface Cement Concrete Mix Pak Mix 

Protective Casing Prepainted 

Paint NA 

Rod Lubricant Jet Lube, Inc. - Well Guard 

Compressor Oil . 

Site Geologist: FRED RAMSER 

Drilling Company: Bowser Morner 

Driller: JON KEIFER 

Project Number: 9060 CTO 279 

Source/Supplier 

Global Well Supplies 

Global Well Supplies 
Global Well Supplies 

Bldg. #3245 distribution system 

NA 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

NA 

Global Well Supplies 
. 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologist:~0f/'~0A. 

Sample 

Collected? 

No 

No 

No 

Yes 

NA 

' No 

No 

No 

No 

No 

NA 

No 
. 



Tetra: Tech NUS. Inc. 
CERTIFICATE OF CONFORMANCE 

Well Designation:._'"""1..,.~ .... M:..:.W._T,_4=2..._ _______ _ 

Site Name: SWMU 13 MINE FILL B 
Date Installed: __ 1._.0 .... 12=2""'/0""'3.__ ________ _ 

Project Name: NSWC CRANE 

Material Brand/Description 

Well Casing Boart Longyear ASTM F480·88A PVC 

Well Screen 2"X 10' Boart Longyear ASTM F480-88A PVC 

End Cap Boart Longyear 

Drilling Fluid Potable water 

Drilling Fluid Additives Not used 

Backfill Material 

Annular Filter Pack Global NSF Qtz Sand SEP/18 B 

Bentonite Seal CETCO, Pure Gold Med. Chips NSF 

Annular Grout Portland Cement & Baroid Bentonlte 

Surface Cement Concrete Mix Pak Mix 

Protective Casing Prepainted 

Paint NA 

Rod Lubricant Jet Lube, Inc. - Well Guard 

Compressor Oil . 

Site Geologist: FRED RAMSER 
Drilling Company: Bowser Morner 
Driller: JON KEIFER 

Project Number: 9060 CTO 279 

Source/Supplier 

Global Well Supplies 

Global Well Supplies 
Global Well Supplies 

Bldg. #3245 distribution system 

NA 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

NA 

Global Well Supplies 
. 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologi~d~ ~ . 

Sample 

Collected? 

No 

No 

No 

Yes 

NA 

No 

No 

No 

No 

No 

NA 

No 
. 



Tetra Tech NUS. Inc. 
CERTIFICATE OF CONFORMANCE 

Well Designation: _ _.1 ... 3 .... M .... W.._T._4 .... 3......_ ________ _ 

Site Name: SWMU 13 MINE FILL B 
Date Installed: __ 1 ...... 1 ...... 10 ..... a ..... 10 ..... 3..__ ________ _ 

Project Name: NSWC CRANE 

Material Brand/Description 

Well Casing Boart Longyear ASTM- F480·88A PVC 

Well Screen 2"X 1 O' Boart Longyear ASTM F480-88A PVC 

End Cap Boart Longyear 

Drilling Fluid Potable water 

Drilling Fluid Additives Not used 

Backfill Material 

Annular Filter Pack Global NSF Qtz Sand SEP/18 B 

Bentonite Seal CETCO, Pure Gold Med. Chips NSF 

Annular Grout Portland Cement & Baroid Bentonite 

Surface Cement Concrete Mix Pak Mix 

Protective Casing Prepainted .. 

Paint NA 

Rod Lubricant Jet Lube, Inc. - Well Guard 

Compressor Oil . 

Site Geologist: FRED RAMSER 
Drilling Company: Bowser Morner 
Driller: JON KEIFER 
Project Number: 9060 CTO 279 

Source/Supplier 

Global Well Supplies 

Global Well Supplies 
Global Well Supplies 

Bldg. #3245 distribution system 

NA 

.Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

NA 

Global Well Supplies 
. 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologist: ~ o 
~. 

Sample 

Collected? 

No 

No 

No 

Yes 

NA 

No 

No 

No 

No 

No 

NA 

No 
. 



Tetra Tech NUS. Inc. 
CERTIFICATE OF CONFORMANCE 

Well Designation: _ _.1...,3M~W ..... T_,4 ..... 4 ________ _ 

Site Name: SWMU 13 MINE FILL B 

Date Installed: __ 1._.1.._/1.._.0....,/0...,3'------------

Project Name: NSWC CRANE 

Material Brand/Description 

Well Casing Boart Longyear ASTM F480-88A PVC 

Well Screen 2''X 1 O' Boart Longyear ASTM F480-88A PVC 

End Cap Boart Longyear 

Drilling Fluid Potable water 

Drilling Fluid Additives Not used 

Backfill Material 

Annular Filter Pack Global NSF Qtz Sand SEP/18 B 

Bentonite Seal CETCO, Pure Gold Med. Chips .NSF 

Annular Grout Portland Cement & Baroid Bentonite 

Surface Cement Concrete Mix Pak Mix 

Protective Casing Prepainted 

Paint NA 

Rod Lubricant Jet Lube, Inc. - Well Guard 

Compressor Oil . 

Site Geologist: . MATT COCHRAN 

Drilling Company: Bowser Morner 

Driller: J. WALSH 

Project Number: 9060 CTO 279 

Source/Supplier 

Global Well Supplies 

Global Well Supplies 
Global Well Supplies 

Bldg. #3245 distribution system 

NA 

Global Well Supplies 

Global Well Supplies · 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

NA 

Global Well Supplies 
. 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologist: r-:::oYL ftt;rr:r·. C · 

Sample 

Collected? 

No 

No 

No 

Yes 

NA 

No 

No 
- No 

No 

No 

NA 

No 
. 



Tetra Tech NUS. Inc. 
CERTIFICATE OF CONFORMANCE 

Well Designation: _ _.1 .... 3""'M"""W:...T-.4""5..__ ________ _ 

Site Name: SWMU 13 MINE FILL B 
Date Installed: __ 1 .... 1;.:....11.;..;0 ..... 10""'3..._ _________ _ 

Project Name: NSWC CRANE 

Material Brand/Description 

Well Casing Boart Longyear ASTM F480-88A PVC 

Well Screen 2"X 10' Boart Longyear ASTM F480-88A PVC 

End Cap Boart Longyear 

Drilling Fluid Potable water 

Drilling Fluid Additives Not used 

Backfill Material 

Annular Filter Pack Global NSF Qtz Sand SEP/18 B 

Bentonite Seal CETCO, Pure Gold Med. Chips NSF 

Annular Grout Portland Cement & Baroid Bentonite 

Surface Cement Concrete Mix Pak Mix 

Protective Casing Prepainted 

Paint NA 

Rod Lubricant Jet Lube, Inc. - Well Guard 

Compressor Oil . 

Site Geologist: FRED RAMSER 
Drilling Company: Bowser.Morner 
Driller: JON KEIFER 
Project Number: 9060 CTO 279 

Source/Supplier 

Global Well Supplies 

Global Well Supplies 
Global Well Supplies 

Bldg. #3245 distribution system 

NA 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

NA 

Global Wetl Supplies 
. 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologist: LA 

Sample 
Collected? 

No 

No 

No 

Yes 

NA 

No 

No 

No 

No 

No 

NA 

No 
. 



Tetra Tech NUS. Inc. 
CERTIFICATE OF CONFORMANCE 

Well Designation: _ _.1=3""'M""'W:..:T'""'4=6 ________ _ 

Site Name: SWMU 13 MINE FILL B 
Date Installed: _ __.1_,,11 .... 2=2/.,.0=3 _________ _ 

Project Name: NSWC CRANE 

Material Brand/Description 

Well Casing Boart Longyear ASTM F480-88A PVC 

Well Screen 2"X 1 O' Boart Longyear ASTM F480·88A PVC 

End Cap Boart Longyear 

Drilling Fluid Potable water 

Drilling Fluid Additives Not used 

Backfill Material 

Annular Filter Pack Global NSF Qtz Sand SEP/18 B 

Bentonite Seal CETCO, Pure Gold Med. Chips NSF 

Annular Grout Portland Cement & Baroid Bentonite 

Surface Cement Concrete Mix Pak Mix 

Protective Casing Prepainted 

Paint NA 

Rod Lubricant Jet Lube, Inc. - Well Guard 

Compressor Oil . 

Site Geologist: SCOTT GRIER 
Drilling Company: Bowser Morner 
Driller: JON KEIFER 
Project Number: 9060 CTO 279 

Source/Supplier 

Global Well Supplies 

Global Well Supplies 
Global Well Supplies 

Bldg. #3245 distribution system 

NA 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

NA 

Global Well Supplies 
. 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologist: ~~fut. 5co?r f;rl1fi.I( 
' 

Sample 
Collected 1 

No 

No 

No 

Yes 

NA 

No 

No 

No 

No 

No 

NA 

No 
. 



Tetra Tech NUS. Inc. 
CERTIFICATE OF CONFORMANCE 

Well Designation:_ ..... 1""""3 ..... M .... W __ T.._4 ..... 7 _________ _ 

Site Name: SWMU 13 MINE FILL B 
Date Installed: __ 1_1_12 ..... 0 __ 10 .... 3...__ ________ _ 

Project Name: NSWC CRANE 

Material Brand/Description 

Well Casing Boart Longyear ASTM F480-88A PVC 

Well Screen 2"X 10' Boart Longyear ASTM F480·88A PVC 

End Cap Boart Longyear 

Drilling Fluid Potable water 

Drilling Fluid Additives Not used 

Backfill Material 

Annular Filter Pack Global NSF Qtz Sand SEP/18 B 

Bentonite Seal CETCO, Pure Gold Med. Chips NSF 

Annular Grout Portland Cement & Baroid Bentonite 

Surface Cement Concrete Mix Pak Mix 

Protective Casing Prepainted 

Paint NA 

Rod Lubricant Jet Lube, Inc. - Well Guard 

Compressor Oil . 

Site Geologist: MATT COCHRAN 

Drilling Company: Bowser Merner 

Driller: J. WALSH 

Project Number: 9060 CTO 279 

Source/Supplier 

Global Well Supplies 

Global Well Supplies 
Global Well Supplies 

Bldg. #3245 distribution system 

NA 

Global Well Supplies 

Global Well Supplies · 

Global Well Supplies 

Global Well Supplies 

Global Well Supplies 

NA 

Global Well Supplies 
. 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

SignatureofSiteGeologist:~~ ·fpyt t<A~ C. 

Sample 

Collected? 

No 

No 

No 

Yes 

NA 

No 

No 

No 

No 

No 

NA 

No 
. 



. APPENDIX 8.3.3 
SWMU 13 

MONITORING WELL MATERIALS 
CERTIFICATES OF CONFORMANCE 

ROUND3 



Well Designation: 13MVVT 42> Tk~U TSl 
Site Name: Sw MU · (~ _ .. 

Date Installed: :n.)L\"" 2.00~ 

MONITORING WELL MATERIALS 
CERTIFICATE OF CONFORMANCE 

Site Geologist: Cot.JI t 
Drilling Company: 'Bou.:>5E..R.- MOR.~c:R. 
Driller: .::r... \)..) ~\..~:.\-4 

Project Name: NSWC Cl2A'4E Project Number: _N_'":f._4_4_._..8"'--· -----------

Material Brand/Description. Source/Supplier 

Well Casing 

Well Screen 

End Cap 

Drilling Fluid 

Drilling Fluid Additives 

Backfill Material 

Annular Filter Pack 

Bentonite Seal 

Annular Grout 

Surface Cement 

Protective Casing 

Paint 

Rod Lubricant 

Compressor Oil 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

·Signature of Site Geologist: ___ ~_+-. ___ · __ ... --------

Sample 

Collected? 



APPENDIX B.4 

EXTERNAL SUMP/DRAINAGE INVESTIGATION 
OVERBURDEN GROUNDWATER TEMPORARY WELLS 



~ BORING NO.: /3 S J3 S-0 

~ Tetra Tech NUS, Inc. OVERBURDEN TEMPORARY WELL SHEET 13 /woo i 

PROJECT: NSWC CRANE DRILLING Co.: EFS BORING No.: 13 S-o 
PROJECT No.: 6878 DRILLER: J. McFall DATE COMPLETED:£, -t'/-l) 
SITE: SWMU 13 DRILLING METHOD: DPT NORTHING: /3098/S.5'4-
GEOLOGIST: DAVID HICKEY DEV. METHOD: NA EASTING: 3"2.4077- 90 

ELEVATION OF TOP OF SURFACE CASING: 

•-.----r---STICK -UP TOP OF SURFACE CASING: 

---'11-11-----+----FLEVATION OF TOP OF RISER PIPE: 

1.-tm-----+---RISER STICK-UP ABOVE GROUND SURFACE: 

---+---LO. OF SURFACE CASING · NA 
TYPE OF SURFACE CASlt NA 

NA 
NA 

GROUND ELEVATION: 
-i---- 7tJ4.6"4 
~--- TYPE OF SURFACE SEAL: --------

=---+---RISER PIPE l.D.: 

TYPE OF RISER PIPE: 

------+---BOREHOLE DIAMETER: 

t------+---TYPE OF SEAL: 

1· 

PVC 

------------

4-----+--- ELEVATION I DEPTH OF SEAL: 

4----+---TYPE OF SEAL: ------------
I 

4----+--~ ELEVATION I DEPTH TOP OF Fil TEA PACK: 70 4, S"4t 0 

---+---ELEVATION I DEPTH TOP OF SCREEN: 

----+----TYPE OF SCREEN: PVC 

SLOT SIZE X LENGTH: O, 010 X 5;01 

1.0. OF SCREEN: 1" 

t-----+-----'.TYPE OF FILTER PACK: .... M....._~~~-----

----+----ELEVATION I DEPTH BOTTOM OF SCREEN: 6!~ :5411. {) 1 

----+----ELEVATION I DEPTH BOTTOM OF FILTER PACK: / 
----t 

TYPE OF BACKFILL BELOW 

WELL 

ELEVATION I DEPJ"H OF BOREHOLE: 



13 t=r.1:1 BORING NO.: '/iJOl)~l_. 

~ Tetra Tech NUS, Inc. OVERBURDEN TEMPORAR~ WELL SHEET 

PROJECT: NSWCCRANE 
PROJECT No.: 6878 
SITE: SWMU 13 
GEOLOGIST: DAVID HICKEY 

DRILLING Co.: EFS 
DRILLER: J. McFall 
DRILLING METHOD: OPT 
DEV. METHOD: NA 

BORING No.: IJ 5d 2-
DATE COMPLETED: Z- /'-/-~ 
NORTHING: /30~79/.8S 
EASTING: 30Z40/3. 70 

r----------:;;;;;;;~--11111111+====:::::+---ELEVATION OF TOP OF .$URFACE CASING: NA ------------STICK -UP TOP OF SURFACE CASING: NA ----_ __.._t-----+----FLEVATION OF TOP OF RISER PIPE: 7 03. 70 
14-11-----+---RISER STICK-UP ABOVE GROUND SURFACE: .... """"' 

---+---LO. OF SURFACE CASING NA 
TYPE OF SURFACE CASlt NA 

GROUND ELEVATION: ~,!J, 7(J 
-r--
r-+-- TYPE OF SURFACE SEAL: --------

----+---RISER PIPE LO.: 

TYPE OF RISER PIPE: 

t----t--- BOREHOLE DIAMETER: 

1-----t---TYPE OF SEAL: 

1· 

PVC 

--------------.,.... 
4---+---ELEVATION I DEPTH OF SEAL: 

4---+---TYPE OF SEAL: 

- I -

------------
----1---- ELEVATION I DEPTH TOP OF FILTER PACK: 0 9 '}. 70 / 0 

----1----ELEVATION I DEPTH TOP OF SCREEN: 618. 7fJ //,()I 

----1----TYPE OF SCREEN: PVC 

:-., ~10 ..,, ro' SLOT SIZE X LENGTH: u__ fL. __ l1. ;l.L 

1.D. OF SCREEN: 1" 

t----+------'"TYPE OF FILTER PACK: ..... M~Q21..k-~~----

,------+---ELEVATION I DEPTH BOTTOM OF SCREEN: 6 9.J, 7'1 .t/ 
----+--- ELEVATION I DEPTH BOTTOM OF FILTER PACK: I 

-----I 

TYPE OF BACKFILL BELOW 

WELL: 

ELEVATION I DEPTH OF BOREHOLE: 6 I J_ 7_() I(, . r/ 



~ BORING NO.: J~/'woo.J 

~ Tetra Tech NUS, Inc. OVERBURDEN TEMPORARY WELL SHEET 

PROJECT: NSWC CRANE DRILLING Co.: EFS BORING No.: 135• iP8 
PROJECT No.: 6878 DRILLER: J_ McFall DATE COMPLETED: 7.. ~ 1'1-c 
SITE: SWMU 13 DRILLING METHOD: DPT· NORTHING: / 31<J/3 o. 8 8 
GEOLOGIST: DAVID HICKEY DEV. METHOD: NA EASTING: 3d Z 385 . 3 Z. 

r-----------::;;,;;;;~--111111!1+====:::+---ELEVATION OF TOP OF SURFACE CASING: NA 
------1 

•~---t----STICK -UP TOP OF SURFACE CASING: NA 
,,...------1 

---".-tt-----+-----FLEVATION OF TOP OF RISER PIPE: 6 93 · t;; '7 
~----+---RISER STICK-UP ABOVE GROUND SURFACE: .,_ /,, 7 

-----1---l.D. OF SURFACE CASING NA 
TYPE OF SURFACE CASlr NA 

---- GROUND ELEVATION: 6tJ/. 9 7 
!-+-- TYPE OF SURFACE SEAL: --------

----f----RISER PIPE l.D.: 

TYPE OF RISER PIPE: 

..._---+---BOREHOLE DIAMETER: 

!----+---TYPE OF SEAL: 

1· 

PVC 

------------
4----+--- ELEVATION I DEPTH OF SEAL: 
-------TYPEOFSEA_L_: __________ _ 

l 

-------ELEVATION I DEPTH TOP OF FILTER PACK: 68/, I 7 / a 

---+---ELEVATION I DEPTH TOP OF SCREEN: ~8/. f 7 l () ,{)' 

----t---TYPE OF SCREEN: PVC 

SLOT SIZE X LENGTH: o,o 10 x 1.01 

1.0. OF SCREEN: 1 • 

1-----+---·TYPE OF FIL TEA PACK: _,M.......,.D21L.-:...L-"'....:;;.. ___ _ 

----+---ELEVATION I DEPTH BOTTOM OF FILTER PACK: l 
TYPE OF BACKFILL BELOW 

WELL: 

ELEVATION I DEPTH OF BOREHOLE: 



r:t;J BORING NO.: 13 /Woof 

~ Tetra Tech NUS, Inc. OVERBURDEN TEMPORARY WELL SHEET 

PROJECT: NSWCCRANE 
PROJECT No.: 6878 
SITE: SWMU 13 
GEOLOGIST: DAVID HICKEY 

DRILLING Co.: EFS 
DRILLER: J. McFall 
DRILLING METHOD: DPT 
DEV. METHOD: NA 

BORING No.: 13.5/3 70 
DATE COMPLETED: -1'1-o 
NORTHING: /3093:JS:O 
EASTING: 3 o2.3 ///. 9t::. 

r--------:;;;;;lll--•k=====::+-- ELEVATION OF TOP OF SURFACE CASING: NA 
••---1----STICK -UP TOP OF SURFACE CASING: 

--"'it-tt-----+----FLEVATION OF TOP OF RISER PIPE: 

i.-i----+---RISER STICK-UP ABOVE GROUND SURFACE: 

----1---1.D. OF SURFACE CASING NA 
TYPE OF SURFACE CASlt NA 

GROUND ELEVATION: ------f---TYPE OF SURFACE SEAL: --------
---+---RISER PIPE l.D.: 1· 

TYPE OF RISER PIPE: PVC 

-----+---BOREHOLE DIAMETER: 
t----+---TYPEOFSEA_L_: __________ ~ 

NA 

69/, 6 

----+---ELEVATION I DEPTH OF SEAL: / -----
----+---TYPE OF SEAL: 

-----------~ 

-4----+---ELEVATION I DEPTH TOP OF FILTER PACK: dJ/.46 / () 

---+----ELEVATION I DEPTH TOP OF SCREEN: o?/..~O / {) ,0 

---+----TYPE OF SCREEN: PVC 

:"> .01>- .J r,o' SLOT SIZE X LENGTH: ~ ~ t;.,_ J • 

1.0. OF SCREEN: 1" 

t-----+----'"TYPE OF FIL TEA PACK: N'"1..L--
--=-~'--=-----

:-----1---ELEVATION I DEPTH BOTTOM OF SCREEN: 6J~~ll / :):(/ 
----+--- ELEVATION I DEPTH BOTTOM OF FILTER PACK: / 

-----t 
TYPE OF BACKFILL BELOW 

WELL: 

ELEVATION I DEPTH OF BOREHOLE: 



r-n:=1 BORINGNO.: /'J,"JWo(}-S-

~ Tetra Tech NUS, Inc. OVERBURDEN TEMPORARY WELL SHEET 

PROJECT: 
PROJECT No.: 
SITE: 
GEOLOGIST: 

NSWCCRANE DRILLING Co.: EFS BORING No.: J3.S6 45'"1 
6878 DRILLER: J. McFall 

SWMU 13 DRILLING METHOD: DPT 
DATE COMPLETED: -z -/ ~-at,. 
NORTHING: /3<J909 .~7 
EASTING: 3023-9-0 .z,a DAVID HICKEY DEV. METHOD: #4 

ELEVATION OF TOP OF SURFACE CASING: 
____ ____,_ ___ STICK -UP TOP OF SURFACE CASING: 

_ __..,......t-----+----FLEVATION OF TOP OF RISER PIPE: 

~----1--- RISER STICK-UP ABOVE GROUND SURFACE: 

..---+---1.D. OF SURFACE CASING NA 
TYPE OF SURFACE CASlt NA 

-i---
GROUND ELEVATION: 

1-t--- TYPE OF SURFACE SEAL:_-------

----1----RISER PIPE l.D.: 

TYPE OF RISER PIPE: 

------+---BOREHOLE DIAMETER: 

1-----+---TYPE OF SEAL: 

1· 

PVC 

~-----------

NA 
NA 

4----1---ELEVATION I DEPTH OF SEAL: - I -
4------1---TYPEOFSEAL_: _______ ~---

4-----4---ELEVATION/DEPTHTOPOFFILTERPACK: 61t:IJZ. I 0 

..---~4----ELEVATION I DEPTH TOP OF SCREEN: 

---4----TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 

PVC 

; J. () J 12. 010 _;( 7 

l.D. OF SCREEN: 1 • 

1-----+---·TYPE OF FILTER PACK: --"-M=(ZTl+-c....:.....;=-----

' ' 
6J>2,27 / 3.7S-

I-----+---ELEVATION I DEPTH BOTTOM OF SCREEN: /~ 7--
1----1--- ELEVATION I DEPTH BOTTOM OF FILTER PACK: / 

-----1 

TYPE OF BACKFILL BELOW ~ 

bJ'2. z 7' I J,7: WELL: ------------ /~ ELEVATION I DEPTH OF BOREHOLE: 



~ BORING NO.: J'l/wCP(.. 

~ Tetra Tech NUS, Inc. OVERBURDEN TEMPORARY WELL SHEET 

PROJECT: NSWC CRANE DRILLING Co.: EFS BORING No.: J $6..5.:ii 
PROJECT No.: 6878 DRILLER: J. McFall DATE COMPLETED: z-1$'--t){,. 
SITE: SWMU 13 DRILLING METHOD: DPT NORTHING: /3090~/..ZO 
GEOLOGIST: DAVID HICKEY DEV. METHOD: NA EASTING: J'OZ3 35"6· 77 

1--------:;;;;;;J11••1111i1M=====::+---ELEVATION OF TOP OF SURFACE CASING: 

•1'"---+---STICK -UP TOP OF SURFACE CASING: 

----i ...... t----f----FLEVATION OF TOP OF RISER PIPE: 

r.-.1-----+--- RISER STICK-UP ABOVE GROUND SURFACE: 

----f---1.D. OF SURFACE CASING NA 
TYPE OF SURFACE CASlt NA 

-i---
GROUND ELEVATION: 

H--- TYPE OF SURFACE SEAL: --------
----+---RISER PIPE l.D.: 

TYPE OF RISER PIPE: 

e-----+--- BOREHOLE DIAMETER: 

t----+---TYPE OF SEAL: 

1· 

PVC 

------------------
+-----+---ELEVATION I DEPTH OF SEAL: 
~---+---TYPE OF SEAL: ------------

NA 
NA 

I -

----+---ELEVATION I DEPTH TOP OF FIL TEA PACK: ~, J,1'7' / () ;t::> 

----+---ELEVATION I DEPTH TOP OF SCREEN: 6 'J'Z 97 I ,5' 

----+---TYPE OF SCREEN: PVC 

SLOT SIZE X LENGTH: {)tfJ/o 6 ?':DI 

1.0. OF SCREEN: 1· 

t----t---··TYPE OF FIL TEA PACK: i6'" .S4AC-zl 

682. 7 z. < //ll~ , 
----+---ELEVATION I DEPTH BOTTOM OF SCREEN: / __ ;__;:::.....J"-

----+--- ELEVATION I DEPTH BOTTOM OF FILTER PACK: / 
-----t 

. TYPE OF BACKFILL BELOW 

WELL: 

---4----~LEVATION/DEPTHOFBOREHOLE: 68Z.,~7' I JI,-~ 
--~-----~---------' 



r-r.LJ BORING NO.: JJ-/f).)0<>"7 
~ Tetra Tech NUS, Inc. OVERBURDEN TEMPORARY WELL SHEET 

PROJECT: NSWC CRANE DRILLING Co.: EFS BORING No.: 1'3 5 lS ,-'-
PROJECT No.: 6878 DRILLER: J. McFall DATE COMPLETED: 2 -15 'I>/:. 
SITE: SWMU 13 DRILLING METHOD: DPT NORTHING: 1308989. 67 
GEOLOGIST: DAVID HICKEY DEV. METHOD: NA EASTING: 30l33 50:47 

ELEVATION OF TOP OF SURFACE CASING: 

••---+---STICK -UP TOP OF SURFACE CASING: 

--ll-lt-----+----FLEVATION OF TOP OF RISER PIPE: 

....im-----+---RISER STICK-UP ABOVE GROUND SURFACE: 

4---+----1.D. OF SURFACE CASING NA 
TYPE OF SURFACE CASlt. NA 

GROUND ELEVATION: ----f-+-- TYPE OF SURFACE SEAL: --------
=----i----RISER PIPE 1.0.: 

TYPE OF RISER PIPE: 

------f---BOREHOLE DIAMETER: 

1-----f---TYPE OF SEAL: 

1· 

PVC 

------------
4----f--- ELEVATION I DEPTH OF SEAL: 

----+---TYPE OF SEAL: ------------

NA 
NA 

I 

----+----ELEVATION I DEPTH TOP OF FILTER PACK: G 8j. €8 / 0 

----+----ELEVATION I DEPTH TOP OF SCREEN: 681. <fJ / b, tJ 

------TYPE OF SCREEN: PVC 

SLOT SIZE X LENGTH: 0 ,()//) .x 5J 0 

LO. OF SCREEN: 1" 

t-----1---·TYPE OF FILTER PACK: ..,</nu,-
-~------

I I 

----+---ELEVATION I DEPTH BOTTOM OF SCREEN: '5''95-18 / f/,$" 
----+--- ELEVATION I DEPTH BOTTOM OF FILTER PACK: / 

-----t 
TYPE OF BACKFILL BELOW 

WELL: 

ELEVATION I DEPTH OF BOREHOLE: 



I-BJ BORING NO.: 13/~00'8 
~ Tetra Tech NUS, Inc. OVERBURDEN TEMPORARY WELL SHEET 

PROJECT: NSWC CRANE DRILLING Co.: EFS BORING No.: 1]513 
"'-=-~------1 

PROJECT No.: 6878 DRILLER: J. McFall DATE COMPLETED: z.;.15. 
SITE: SWMU 13 DRILLING METHOD: DPT NORTHING: 1308'5'86.09 
GEOLOGIST: DAVID HICKEY DEV. METHOD: N4 EASTING: 30ZZ 9Z0·6Z 

ELEVATION OF TOP OF SURFACE CASING: 

••----+---STICK -UP TOP OF SURFACE CASING: 

----'lit--tt----+----FLEVATION OF TOP OF RISER PIPE: 

..-...-----+---RISER STICK-UP ABOVE GROUND SURFACE: 

4----t---- J.D. OF SURFACE CASING NA 

NA 
NA 
&8~.00 

3 ... o~· 

TYPE OF SURFACE CASlr ___ .....;.N..;;,A...;__ __ _ 

-i--- GROUND ELEVATION: 

I-+-- TYPE OF SURFACE SEAL·._-------

=----+--~RISER PIPE l.D.: 1" 

TYPE OF RISER PIPE: PVC 

lf---4---BOREHOLE DIAMETER: 

t-----+---TYPEOFSEA_~~------------------

----+--- ELEVATION I DEPTH OF SEAL: -,-
4----1---TYPEOFSEA_L~: __________________ _ 

4----1---ELEVATION/DEPTHTOPOFFILTERPACK: ~82.9Zt 0 

4----i---ELEVATION I DEPTH TOP OF SCREEN: ~ 7 9. JZ. / 10 

----1---TYPE OF SCREEN: PVC 

SLOT SIZE X LENGTH: (J 1 () /() X ,:,-,Q 

1.D. OF SCREEN: 1" 

1----4---"TYPE OF FILTER PACK: .Js: ~ 

"-'2 
----1---- ELEVATION I DEPTH BOTTOM OF SCREEN: 6 7 ~If 0 I 

--~--1 

-----'--- ELEVATION I DEPTH BOTTOM OF FILTER PACK: I 
-----1 

TYPE OF BACKFILL BELOW 

WELL: 

ELEVATION I DEPTH OF BOREHOLE: 



~ BORING NO.: 13 "/'woo") 

~ Tetra Tech NUS, Inc. OVERBURDEN TEMPORARY WELL SHEET 

PROJECT: NSWC CRANE DRILLING Co.: EFS BORING No.: 135(35"2... 
PROJECT No.: 6878 DRILLER: J. McFall DATE COMPLETED: 'Z--IS-o<, 
SITE: SWMU 13 DRILLING METHOD: DPT NORTHING: /3o89SI. 98 
GEOLOGIST: DAVID HICKEY DEV. METHOD: NA EASTING: 3oz J4-8S.OZ.. 

ELEVATION OF TOP OF SURFACE CASING: 

•---_.....---STICK -UP TOP OF SURFACE CASING: 

---"11-tt------1----i=LEVATION OF TOP OF RISER PIPE: 

.-...1-----+--- RISER STICK-UP ABOVE GROUND SURFACE: 

----if---1.D. OF SURFACE CASING NA 
TYPE OF SURFACE CASlt NA 

GROUND ELEVATION: -----1-+--~. TYPE OF SURFACE SEAL·._. -------

-----'---RISER PIPE l.D.: 1· 

TYPE OF RISER PIPE: PVC 

------1--- BOREHOLE DIAMETER: 
1-----1---TYPE OF SEA._L._: _ __.... ________ _ 

4----1----'- ELEVATION I DEPTH OF SEAL: 
-----i----TYPEOFSEA._L._: __________ _ 

NA 
NA 

I 

-4------1--- ELEVATION f DEPTH TOP OF FILTER PACK: 15?7.f Z-/ {) 

4---.+---ELEVATION I DEPTH TOP OF SCREEN: 

'----+---TYPE OF SCREEN: PVC 

SLOT SIZE X LENGTH: 0 ,/)/() X £, 0 f 

l.D. OF SCREEN: . 1" 

l---+---·TYPE OF FILTER PACK: tJ. :f" ~ 

----1-----ELEVATION/DEPTHBOTIOMOFSCREEN: 69() . .,.l. I 1,S' 
___ __,_ __ ELEVATION I DEPTH BOTIOM OF FILTER PACK: / 

-----I 

TYPE OF BACKFILL BELOW 

WELL: 

ELEVATION I DEPTH OF BOREHOLE: 



1-1;] BORING NO.: J'j'{W()J 0 

~ Tetra Tech NUS, Inc. OVERBURDEN TEMPORARY WELL SHEET 

PROJECT: NSWCCRANE 
PROJECT No.: 6878 
SITE: SWMU 13 
GEOLOGIST: DAVID HICKEY 

DRILLING Co.: EFS 
DRILLER: J. McFall 
DRILLING METHOD: DPT 
DEV. METHOD: NA 

BORING No.: I~.-...,,.:...!--~ 
DATE COMPLETED: t -1s--ot_ 
NORTHING: /36~67/.80 
EASTING: 30 l. '3 4- 'J 2. , 8 Z. 

r--------::;;;;;;illlll--llim!k=====::+---ELEVATION OF TOP OF SURFACE CASING: NA 
••---+---STICK -UP TOP OF SURFACE CASING: 

---"lt-lt-----t----FLEVATION OF TOP OF RISER PIPE: 

------+---RISER STICK-UP ABOVE GROUND SURFACE: 

-----1---1.D. OF SURFACE CASING NA 
TYPE OF SURFACE CASlt NA 

_,_ __ GROUND ELEVATION: 

--+--- TYPE OF SURFACESEAL: --------
-'-----+---RISER PIPE l.D.: 

TYPE OF RISER PIPE: 

.----t---BOREHOLE DIAMETER: 

1----t---TYPE OF SEAL: 

1· 

PVC 

~-----------

----+---ELEVATION I DEPTH OF SEAL: 
----+---TYPE OF SEAL: 

~-----------

NA 

I 

----+---ELEVATION I DEPTH TOP OF FILTER PACK: 

+----1---ELEVATION I DEPTH TOP OF SCREEN: 

6 97.5.ft () 

61s.s-4, .()' 

----t---TYPE OF SCREEN: PVC 

'
,, -o' SLOT SIZE X LENGTH: 0, (J v ,,?{ .!J 1 

1.0. OF SCREEN: 1" 

t-----1----··TYPE OF FILTER PACK: J ~ 5~ 

----+---ELEVATION I DEPTH BOTTOM OF SCREEN: o?'1,S°4 I?.~() 
----+----ELEVATION I DEPTH BOTTOM OF FILTER PACK: / 

------1 

TYPE OF BACKFILL BELOW 

WELL: 

ELEVATION I DEPTH OF BOREHOLE: 



r:r.1:1 BORING No.: n 1wo1 1 
~ Tetra Tech NUS, Inc. OVERBURDEN TEMPORARY WELL SHEET 

PROJECT: NSWC CRANE DRILLING Co.: EFS BORING No.: I 3 .5 loo 
PROJECT No.: 6878 DRILLER: J. McFall DATE COMPLETED: t -1 S-. 
SITE: SWMU 13 DRILLING METHOD: DPT NORTHING: /3097/3_37 
GEOLOGIST: DAVID HICKEY DEV. METHOD: NA EASTING: 3 oz.4174. 91 

ELEVATION OF TOP OF SURFACE CASING: 

•----+---STICK-UP TOP OF SURFACE CASING: 

_ _...._i-----t----+LEVATION OF TOP OF RISER PIPE: 

14-11----~--RISER STICK-UP ABOVE GROUND SURFACE: 

-----4---1.D. OF SURFACE CASING NA 
. TYPE OF SURFACE CASlt NA 

GROUND ELEVATION: -----t--- TYPE OF SURFACE SEAL: --------
----t----RISER PIPE l.D.: . 1· 

TYPE OF RISER PIPE: PVC 

.---,.--t--- BOREHOLE DIAMETER: 

J----+---TYPE OF SEAL: --------------
4-----+--- ELEVATION I DEPTH OF SEAL: 

-4----+---TYPE OF SEAL: 

-1-

---------------
----t--- ELEVATION I DEPTH TOP OF FILTER PACK: 7tJ'--dtf- t 0 

--~-+----ELEVATION I DEPTH TOP OF SCREEN: "?O"f,01/- I 
__.. ____ _ 

----t----TYPE OF SCREEN: PVC 

SLOT SIZE X LENGTH: (,) , Oil:> X JO I 

l.D. OF SCREEN: 1• 

t------,1----··TYPE OF FILTER PACK: ./I 5'"' s~ 

----+----· ELEVATION I DEPTH BOTTOM OF SCREEN: 617. (/¢I I 2,. 
----t--- ELEVATION I DEPTH BOTTOM OF FILTER PACK: / 

-----1 

TYPE OF BACKFILL BELOW 

WELL: 

ELEVATION I DEPTH OF BOREHOLE: 6'7.JJ~ I 11-, 



r-n=1 . ,, BORING NO.: JS}W()/'2...-

~ Tetra Tech NlJS, Inc. OVERBURDEN TEMPORARY WELL SHEET 

PROJECT: NSWCCRANE 
PROJECT No.: 6878 
SITE: SWMU 13 
GEOLOGIST: DAVID HICKEY 

DRILLING Co.: EFS 
DRILLER: J. McFall 
DRILLING METHOD: DPT 
DEV. METHOD: A/4 

BORING No.: } 2.-
DATE COMPLETED: -z.-z.J-a 
NORTHING: /3<UJ968-a6 
EASTING: 302.339 7. 4-3 

r-------~;;;;;l!ll••~K::;:::===i..--ELEVATION OF TOP OF SURFACE CASING: NA 
••----+----STICK -UP TOP OF SURFACE CASING: -N-A----1 

_ __......-.1------1----i-:LEVATION OF TOP OF RISER PIPE: 6J18 .. 68 
!4-lm-----4----RISER STICK-UP ABOVE GROUND SURFACE: 4' 5. Z, 

4---+---l.D. OF SURFACE CASING NA 
TYPE OF SURFACE CASlt NA 

GROUND ELEVATION: 6~3.43 ----1-+---TYPE OF SURFACE SEAL: ....;._ ______ _ 
----+---RISER PIPE l.D.: 1· 

TYPE OF RISER PIPE: PVC 

----+---BOREHOLE DIAMETER: 

f----+---TYPEOFSEA~~~·-----------

4----+---·ELEVATION I DEPTH OF SEAL: 

'----i.---TYPEOFSEA~L~=-----------

I 

4---...i.--- ELEVATION I DEPTH TOP OF FILTER PACK: 6:J.?..43 / _ _;_.-;..-1 

___ _.._ __ ELEVATION I DEPTH TOP OF SCREEN: 6 '3,43 / () 

---------TYPE OF SCREEN: PVC 

SLOT SIZE X LENGTH: 0 • 0/0 X ,'[.QI 

1.D. OF SCREEN: 1· 

f----+---·TYPEOFFILTERPACK: ../J.5 w 

688.68 
___ .....__ __ ELEVATION I DEPTH BOTTOM OF SCREEN: I 

--&.---i 
___ _,_ __ ELEVATION I DEPTH BOTTOM OF FILTER PACK: / 

-----i 

TYPE OF BACKFILL BELOW 

WELL: 

ELEVATION I DEPTH OF BOREHOLE: 



APPENDIXC 
SWMU 13 

SAMPLE LOG SHEETS AND OTHER FIELD FORMS 
ROUND 1, ROUND 2, ROUND 3 



APPENDIX C.1.1 
SWMU 13 

SOIL SAMPLE LOG SHEETS 
ROUND 1 



( I L] Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[X] Surface Soil 
U Subsurface Soil 
U Sediment 
U Other: 
U QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

voes (82608) 

voes (80158) 

Analysis 

SVOCs (8270C, SIM & 8151A) & PCBs (8082) 

TOC,CEC&pH 

Dioxins/Fu rans 

Soil Group No. Ps-~ 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page_\_ of~ 

13SS 0 I 0002 

13SB 0' 
M.Cochran IT. Rojahn 

O'J63 e 6?¢2" 
' 

(X] Low Concentration 
U High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

Container Requirements Collected Other 

(3) Encore Samplers Yes/No 

"(2) Encore Samplers Yes/No 

(2) Soz. Glass Jars 

(2) Boz. Glass Jars 

(1) _oz. Glass Jars 

S.ee Revised Figure 3·2 

Cit~ it Apptlc.a~;< ··•••····.···.· Signature(s): .............................................. ____ ..... ______________ ..... ______ ~ 
MS/MSD Duplicate ID No.: 

-· 



( j L) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

0 Surface Soil 
[X] Subsurface Soil 
a.sediment 
a Other: 
0 QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

voes (82608) 

voes (80158) 

Analysis 

SVOCs (8270C, SIM & 8151A) & PCBs (8082) 

TOC,CEC&pH 

Dioxins/Furans 

Soil Group No. e I!> L - ci 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Page').. of~ 

Sample ID No.: 13S8 0 I 0 2.. 0 (..I 
Sample location: 13S8 O I ---=-........_. ___ _ 
Sampled By: M. Cochran IT. Rojahn 

C.O.C. No.: o ~i 6 3 Z ot~ )-
Type of Sample: 

[X] low Concentration 
0 High Concentration 

Container Requirements Collected Other 

(3) Encore Samplers Yes/No 

(2) Encore Samplers Yes/No 

(2) Boz. Glass Jars e No 

(2) Soz. Glass Jars Yes/No 

(1) _oz. Glass Jars 0 

See Revised Figure 3-2 



( I L] Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[X] Surface Soil 
U Subsurface Soil 
U Sediment 
U Other: 
U QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

VOCs(8260B) 

voes (80150) 

Analysis 

SVOCs (8270C, SIM & 8151A) & PCBs (8082) 

TOC,CEC&pH 

Dioxins/Furans 

Soil Group No. 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C:O.C.No.: 

Type of Sample: 

Page__!_ of ~ 

13SS 0""2..0002 

13SB 07 
M.Cochran IT. Rojahn 

0?63 j atc:i 

(X] Low Concentration 
U High Concentration 

Container Requirements Collected Other 

(3) Encore Samplers Yes/No 

(2) Encore Samplers Yes/No 

(2) 8oz. Glass Jars e No 

(2) Soz. Glass Jars Yes/No 

(1) _oz. Glass Jars No 

See Revised Figure 3-2 

C:i(c;teif-"J>pl~~; Signature(s): 

MS/MSD Duplicate ID No.: 



( I t) Tetra Tech NUS. Inc. 

Project Site Name: 
Project No.: 

U Surface Soil 
[X] Subsurface Soil 
U Sediment 
U Other: 
U QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

voes (82608) 

voes (80158) 

Analysis 

SVOCs (8270C, SIM & 8151A) & PCBs (8082) 

Toe,CEC&pH 

Dioxins/Furans 

Soil Group No. 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 
N9060 CTO 0279 

Sample ID No.: 
Sample location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page?... of ;L 

13sa Dz. o z o'-1 
13SB 0 Z., 
M. Cochran IT. Aojahn 

O'}' 3 ~O<Jt;f 
• 

[X] low Concentration 
U High Concentration 

Container Requirements Collected Other 

(3) Encore Samplers Yes/No 

(2) Encore Samplers Yes/No 

(2) 8oz. Glass Jars 

(2) 8oz. Glass Jars 

(1) _oz. Glass Jars 

See Revised Figure 3-2 



( It] Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[X] Surface Soit 
0 Subsurface Soil 
0 Sediment 
0 Other: 
0 QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

voes (82608) 

voes (80158) 

Analysis 

SVOCs (8270C, SIM & 8151A) & PCBs (8082) 

TOC,CEC&pH 

Dioxins/Fu rans 

Soil Group No. es-~ 

MS/MSD Duplicate ID No.: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Pagel_ ofd-.. 

Sample ID No.: 13SS 03 0002 

Sample Location: 13SB. 03 
Sampled By: . M.Cochran IT. Rojahn 

C.O.C. No.: o 9 <i < f o 2~)-

Type of Sample: 
[X) Low Concentration 
0 High Concentration 

Container Requirements Collected Other 

(3) Encore Samplers Yes/No. 

(2) Encore Samplers 

(2) 8oz. Glass Jars 

(2) 8oz. Glass Jars 

(1) _oz. Glass Jars 

See Revised Figure 3-2 

-



[ j t) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

0 Surface Soil 
[X] Subsurface Soil 
0 Sediment 
0 Other: 
0 QA Sample Type: 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

voes (8260B) 

voes (801 SB) 

Analysis 

SVOCs (8270C, SIM & 8151A) & PCBs (8082) 

TOC,CEC&pH 

Dioxins/Furans 

Soil Group No. 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Page~of~ 

Sample ID No.: 13SB 0 ~ 0 2. O'"f 
Sample Location: 13SB O ~ ---=------Sampled By: M. Cochran IT. Rojahn 

C.O.C. No.: . o 'I'}~ o ,~ 

Type of Sample: 
[X] Low Concentration 
0 . High Concentration 

Container Requirements Collected Other 

(3) Encore Samplers Yes/No 

(2) Encore Samplers Yes/No 

(2) Soz. Glass Jars e No 

(2) Soz. Glass Jars Yes/No 

(1) _oz. Glass Jars Ye No 

See Revised Figure 3-2 

CfrcleifAj)piica~le: ·· Signature(s): 

MS/MSD Duplicate ID No.: --



( I L) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[X] Surface Soil 
U Subsurface Soil 
U Sediment 
U Other: 
U QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

voes (82606) 

voes (80158) 

SVoes (8270C, SIM & 8151A) & PCBs (8082) 

Toe,CEC&pH 

Dioxins/Furans 

Soil Group No. 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Page_\_ofL 

Sample ID No.: 13SS OLI 0002 

Sample Location: 13$8 0 l-\ 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

M.Cochran IT. Rojahn 

6?'-3 f01'6f 

[X] Low Concentration 
U High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

Yes/No 

(2) Encore Samplers Yes/No 

" (2') 8oz. Glass Jars 

(2) Soz. Glass Jars 

(1) _oz. Glass Jars 

See Revised Figure 3-2 



( I t:) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

0 Surface Soil 
[X] Subsurface Soil 
a Sediment 
D Other: 
0 QA Sample Type: 

Method: 

Monitor Readings 

(Range in ·ppm): 

voes (82608) 

voes (8015B) 

SVOCs (8270C, SIM & 8151A) & PCBs (8082) 

TOC,CEC&pH 

DioxinslFurans 

Soil Group No. PB L-~ 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Page ~ofi 

Sample ID No.: 13SB 0 t...f C Z O'"i 
Sample location: _1_3S_B_"""'c'"-_=t_.__· __ _ 

Sampled By: M. Cochran IT. Rojahn 

C.O.C. No.: 09'3 !' O?~~ 

Type of Sample: 
[X] low Concentration 
0 High Concentration 

(3) Encore Samplers Yes/No 

(2) Encore Samplers Yes/No 

(2) 8oz. Glass Jars \ , 

(2) Soz. Glass Jars 

(1) _oz. Glass Jars ,· 

See Revised Figure 3-2 

~~~.ifAppfi¢i!ll)le: Signature{s): 

MS/MSD Duplicate ID No.: 



( j t) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[X] Surface Soit 
U Subsurface Soil 
a Sediment 
U Other: 
U QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

voes (82608) 

voes (8015B) 

Analysis 

SVOCs (8270C, SIM & 8151A) & PCBs (8082) 

TOC,CEC&pH 

Dioxins/Furans. 

Soil Group No. 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page_l_ot ~ 

13SS (JS" 0002 

13SB OS-' '' I 
M.Cochran IT. Rojahn 

09' 3 ; ()j~,;( 

[X] Low Concentration 
0 High Concentration 

Container Requirements Collected Other 

(3) Encore Samplers Yes/No 

(2) Enc0re Samplers Yes/No 

<;lf 8oz. Glass Jars 0 

(2) 8oz. Glass Jars Yes/No 

(1) _oz. Glass Jars Ye No 

See Revised Figure 3·2 



( I l] Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

0 Surface Soil 
[X] Subsurface Soil 
a Sediment 
0 Other: 
O QA Sample Type: 

Method: 

Monitor Readings 

(Range in-ppm): 

voes (82608) 

voes ao1ss) 

Analysis 

SVoes (8270C, SIM & 8151A) & PCBs (8082) 

TOC,CEC&pH 

Dioxins/Furans 

Soil Group No. 

MS/MSD Duplicate ID No.: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 
N9060 CTO 0279 

Sample ID No.: 
Sample location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page~ of2_ 

13SB 0 S° OZ. Oc.../ 
13SB 0,$" 
M. Cochran I T. Rojahn 

~<J~.J' ~ o,~--, 

[X] low Concentration 
a High Concentration 

Container Requirements Collected Other 

(3) Encore Samplers Yes/No 

(2) Encore Samplers Yes/No 
,, 8oz. Glass Jars e No 

(2) 8oz. Glass Jars 

(1) _oz. Glass Jars 

See Revised Figure 3-2 

Signature(s): 



f 1 l) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[X] Surface Soil 
0 Subsurface Soil 
U Sediment a ·other: 
U QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

voes (82608) 

voes (80158) 

Analysis 

SVoes (8270C, SIM & 8151A) & PCBs (8082) 

Toe,CEC&pH 

Dioxins/Furans 

Soil Group No. Ps-3 

Duplicate ID No.: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.0.C.No.: 

Type of Sample: 

Page_Lot~ 

13SS OCo 0002 
13SB 0(p 
M.Cochran IT. Rojahn 

6%3 ZOf~:f' 
• 

[X] Low Concentration 
U High Concentration 

Container Requirements Collected Other 

(3) Encore Samplers 

(2) Encore Samplers 

(2) 8oz. Glass Jars 

(2) 8oz. Glass Jars 

(1) _oz. Glass Jars 

See Revised Figure 3-2 



[ j L) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

a Surface Soil 
[X] Subsurface Soil 
0 Sediment 
0 Other: 
0 QA Sample Type: 

Date: 

Method: 

Monitor Readings 

{Range in ppm): 

voes (82608) 

voes (ao1se) 

SVoes (8270C, SIM & 8151A) & PCBs (8082) 

TOC,CEC&pH 

Dioxins/Furans 

Soil Group No. 

MS/MSD Duplicate ID No.: -

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Page 'l... of a..._ 
Sample ID No.: 13SB 0 lo O~Oj 
Sample Location: _1_3S_B_O-.......to ___ _ 

Sampled By: M. Cochran IT. R9jahn 

C.O.C. No.: d 2 6 3 I'"'~) 

Type of Sample: 
[X] Low Concentration 
a High Concentration 

• 

Container Requirements 

(3) Encore Samplers 

(2) Encore Samplers 

(2) 8oz. Glass Jars 

(2) 8oz. Glass Jars Yes/No 

(1) _oz. Glass Jars e No 

See Revised Agure 3-2 

Signature(s): 



( IL) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[X] Surface Soil 
0 Subsurface Soil 
0 Sediment 
0 Other: 
0 QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

voes (82608) 

voes (801 SB) 

Analysis 

SVoes (8270C, SIM & 8151A) & PCBs (8082) 

Toe,CEC&pH 

Dioxins/Furans 

Soil Group No. 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Page_Lof 

Sample ID No.: 13SS OJ 0002 
Sample Location: 13SB ol 
Sampled By: 
C.O.C.No.: 

M.Cochran IT. Rojahn A. 
O'Jb~ 

1 

Type of Sample: 
(X] Low Concentration 
0 High Concentration 

Container Requirements Collected Other 

(3) Encore Samplers 

(2) Encore Samplers 

(2) 8oz. Glass Jars 

(2) 8oz. Glass Jars 

(1) _oz. Glass Jars 

See Revised Figure 3-2 



( j t) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

0 Surface Soil 
[X] Subsurface Soil 
0 Sediment 
a Other: 
0 QA Sample Type: 

Method: 

Monitor Readi~s 

(Range in ppm): 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Page 'd.... of _.d::-

Sample ID No.: 
Sample Location: 13SB0J 
Sampled By: 
C.O.C.No.: 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

---~ftJ;lfllAi@JilJlbi~tifftlilit~litiWSf"11!.li1&,¥jt•tE:ti1:111;11ft}llf&li--t11t~ftflliall-& 
Analysis Container Requirements Collected Other 

voes (82608) (3) Encore Samplers 

voes (80158) (2) Encore Samplers 

SVOCs (8270C, SIM & 8151A) & PCBs (8082) (2) 8oz. Glass Jars 

TOC,CEC&pH (2) 8oz. Glass Jars 

Dioxins/Furans (1) _oz. Glass Jars 

Soil Group No. See Revised Figure 3-2 

Qil'~!l~V·.. ; ... •.• ············ Signature(s): 
........... -..~ .............................. _... ...... _...----...... ----------------~ MSIMSD Duplicate ID No.: 

...___. ------------



( I L] Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[X] Surface Soil 
0 Subsurface Soil 
a Sediment 
0 Other: 
0 QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

VOCs(8260B) 

voes (80156) 

Analysis 

SVOCs (8270C, SIM & 8151A) & PCBs (8082) 

TOC,CEC&pH 

Dioxins/Furans 

Soil Group No. 

MS/MSD Duplicate ID No.: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Page_\_ of _a__ 

Sample ID No.: 13SS O'i? 0002 
Sample location: 13SB ~ 

Sampled By: 
C.0.C.No.: 

M.Cochran IT. Rojahn If> 
O'J 79 / 

Type of Sample: 
[X] low Concentration 
0 High Concentration 

Container Requirements Collected Other 

(3) Encore Samplers Yes/Qi) 

(2) Enc0re Samplers 

(2) Soz. Glass Jars 

Soz. Glass Jars 

(1) _oz. Glass Jars 

See Revised Rgure 3-2 

,, 



( j t) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

0 Surface Soil 
[X] Subsurface Soil 
0 Sediment 
O Other: 
0 QA Sample Type: 

Method: 

Monitor Readings 

(Range in-ppm): 

voes (82608) 

voes (801 SB) 

Analysis 

SVoes (8270C, SIM & 8151A) & PCBs (8082) 

TOC,CEC&pH 

Dioxins/Furans 

Soil Group No. 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Pageiof J. 

Sample ID No.: 13SB~v~ 
Sample Location: _1_3S_B_.;;;......._ ___ _,_ 

Sampled By: M. Cochran IT. Rojahn &. ~'""""\:M;A:.. 
C.O.C. No.: O 7'1 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

Container Requirements Collected Other 

(3) Encore Samplers 

(2) Encore Samplers 

(2) 8oz. Glass Jars 

~ ~aoz .. Glass Jars 

(1) _oz. Glass Jars 

See Revised Figure 3-2 

Signature(s): 



( I t) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[X] Surface Soil 
0 Subsurface Soil 
0 Sediment 
0 Other: 
D QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

voes (82608) 

voes (80158) 

Analysis 

SVoes (8270C, SIM & 8151A) & PCBs (8082) 

Toe,CEC&pH 

Dioxins/Furans 

Soil Group No. p5-3 

MS/MSD Duplicate ID No.: 

Poe 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Page_\_ of a 
Sample ID No.: 13SS QC) 0002 

Sample Location: 13S8 () q 
Sampled By: 
C.O.C.No.: 

M.Cochran IT. Rojahn 

q00 ft1'~ 
Type of Sample: 

(X] Low Concentration 
D High Concentration 

Container Requirements Collected Other 

(3) Encore Samplers Yes/No 

(2) Encore Samplers 

8oz. Glass Jars 

(2) 8oz. Glass Jars 

_oz. Glass Jars 

See Revised Figure 3-2 

Slgnature(s): 

0 



( I t] T elra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

0 Surface Soil 
[X] Subsurface Soil 
0 Sediment 
0 Other: 
0 QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

voes (82608) 

voes (80158) 

Analysis 

SVOCs (8270C, SIM & 8151A) & PCBs (8082) 

TOC,CEC&pH 

Dioxins/Furans 

Soil Group No. P6s-C\ 

MS/USO Duplicate ID No.: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page~of d.. 

1388 oi 0 z...ot 
13880 
M. Cochran IT. Rojahn 

'1 G!> B fo'" 
[X] Low Concentration 
0 High Concentration 

Container Requirements Collected Other 

(3) Encore Samplers Yes/No 

(2) Eneore Samplers Yes/No 

Soz. Glass Jars e No 

(2) Soz. Glass Jars Yes/No 

(1) _oz. Glass Jars y No 

See Revised Figure 3-2 

-



( I L) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[X] Surface Soil 
0 Subsurface Soil 
0 Sediment 
0 Other. 
0 QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

voes (82606) 

voes (80158) 

Analysis 

SVOCs (8270C, SIM & 8151A) & PCBs (8082) 

TOC,CEC&pH 

Dioxins/Furans 

Soil Group No. 

MS/MSO ---- Duplicate ID No.: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.0.C.No.: 

Type of Sample: 

Page~of~ 

13SS I 00002 

13SB I(!) 

M.Cochran IT. Rojahn 

a9' 5 /4'/6C 

[X] Low Concentration 
[] High Concentration 

Container Requirements Collected Other 

(3) Encore Samplers Yes/No 

(2) Encore Samplers Yes/No 

(2) Boz. Glass Jars e No 

(2) 8oz. Glass Jars Yes/No 

(1) _oz. Glass Jars y No 

See Revised Figure 3-2 

Signature(s): 



( I L) Tetra Tech NUS. Inc. 

Project Site Name: 
Project No.: 

0 Surface Soil 
[X] Subsurface Soil 
0 Sediment 
U Other: 
0 QA Sample Type: 

Date: 

Method: 

Monitor Readings 

(Range in·ppm): 

voes (82608) 

voes (80158) 

Analysis 

SVoes (8270C, SIM & 8151A) & PC8s (8082) 

Toe,CEC&pH 

Dioxins/Furans 

Soil Group No. PB L-~ 

MS/MSD Duplicate ID No.: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page?. of~ 

13$8 f'Q 0 2.0 "'f 
13$8 I 0 
M. Cochran IT. Rojahn 

O?,&i.o,~ 
> 

[X] Low Concentration 
[] High Concentration 

Description (San<I, Silt, Clay, Moisture, etc.) 

Container Requirements Collected Other 

(3) Encore Samplers Yes/No 

(2) Encore Samplers Yes/No 

(2) Soz. Glass Jars Ye No 

(2) Soz. Glass Jars Yes/No 

(1) _oz. Glass Jars Ye No 

See Revised Figure 3-2 · 

-



( j L) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[X] Surface Soil 
0 Subsurface Soil 
a Sediment 
0 Other: 
0 QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

voes (82606) 

voes (80158) 

Analysis 

SVOCs (8270C, SIM & 8151A) & PCBs (8082) 

TOC,CEC&pH 

Dioxins/Furans 

Soil Group No. Ps-3 

MS/MSD Duplicate ID No.: -·-· 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 
N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.0.C.No.: 

Type of Sample: 

Pagel_ofL 

13SS I I 0002 

13SB 'I 
M.Cochran IT. Rojahn 

OC)68~0j~Z 

[X] Low Concentration 
U High Concentration 

Container Requirements Collected Other 

(3) Encore Sampler$ Yes/No 

(2) Encore Samplers Yes/No 

(2) 8oz. Glass Jars e No 

(2) 8oz. Glass Jars Yes/No 

(1) _oz. Glass Jars e No 

See Revised Figure 3·2 

Signature(s): 



( 1 l) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

0 Surface Soil 
fX] Subsurface Soil 
0 Sediment 
[] Other: 
0 QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

voes (82608) 

voes (8015B) 

Analysis 

SVOCs (8270C, SIM & 8151A) & PCBs (8082) 

Toe,CEC&pH 

Dioxins/Furans 

Soil Group No. e B S-C\ 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 
N9060 CTO 0279 

Pageiof d-. 

Sample ID No.: 13SB 11 0 2.0'f 
Sample Location: 13SB 11 --...:....:-----Sam p I e d By: M. Cochran IT. Rojahn 

C.O.C. No.: O 2 6'~ ~o~ 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

Container Requirements Collected Other 
(3) Encore Samplers Yes/No 

(2) Encore Samplers Yes/. No 

(2) 8oz. Glass Jars e No 

(2) 8oz. Glass Jars Yes/No 

(1) _oz. Glass Jars Ye No 

See Revised Figure 3-2 

t,;C..;.~r;.;;·ae;;,;•·····;,;;;if.;..;·•Appn..:..;:;;• .··.;;.ica;;,;. ;;,;b..;.te_= ·_......,._..;;....._ _ __.. .................. ...,... ...... ...,... ...... ...._. ............ ....,... Signature(s): 

MS/MSD Duplicate ID No.: ----· 



( I t] Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[X] Surface Soil 
0 Subsurface Soil 
0 Sediment 
0 Other: 
0 QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

voes (82608) 

voes (80158) 

SVOCs (8270C, SIM & 8151A) & PCBs (8082) 

TOC,CEC&pH 

Dioxins/Furans 

Soil Group No. p $-) 

MS/MSD Duplicate ID No.: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Page_\_of~ 

Sample ID No.: 
Sample Location: 

13SS ~ 2.. 0002 

Sampled By: M.Cochran IT. Rojahn 

C.O.C. No.: 

Type of Sample: 
(X] Low Concentration 
0 High Concentration 

Yes/No 

(2) Encore Samplers Yes/No 

(2) 8oz. Glass Jars e No 

(2) 8oz. Glass Jars Yes/No 

(1) _oz. Glass Jars Ye o 

9" co B~"• 

See Revised Figure 3-2 



( IL) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

0 Surface Soil 
[X] Subsurface Soil 
a Sediment 
0 Other: 
0 QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

voes (8260B) 

voes (8015B) 

Analysis 

SVOCs (8270C, SIM & 8151A) & PCBs (8082) 

TOC,CEC&pH 

Dioxins/Furans 

SoH Group No. 

MS/MSO ------- Duplicate 10 No.: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Page~of a 
Sample ID No.: 13SB I z o Z.. O<f 
Sample Location: _1_3S_B_"'-I ..... "?..,_.._ __ _ 
Sampled By: M. Cochran IT. Rojahn 

C.O.C. No.: q (Q 8/01M· · 
Type of Sample: 

[X] Low Concentration 
0 High Concentration 

Container Requirements Collected Other 

(3) Encore Samplers Yes/No 

(2) Encore Samplers Yes/No 

(2) 8oz. Glass Jars 

(2) 8oz. Glass Jars 

(1) _oz. Glass Jars 

See Revised Figure 3-2 

Signature(s): 



( 1 l) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[X] Surface Soil 
0 Subsurface Soil 
[] Sediment 
[] Other: 
0 QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

voes (82608) 

voes (8015B) 

Analysis 

SVoes (8270C, SIM & 8151A) & PCBs (8082) 

Toe,CEC&pH 

Dioxins/Furans 

Soil Group No. 

Duplicate ID No.: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 
N9060 CTO 0279 

Sample ID No.: 
Sample location: 
Sampled By: · 
C.O.C.No.: 

Type of Sample: 

Page_l_of_'l._ 

13SS /J 0002 

13SB 1 2 

(X] low Concentration 
(] High Concentration 

Container Requirements Collected Other 

(3) Encore Samplers Yes/No 

(2) Enccire Samplers Yes/No 

(2) Soz. Glass Jars 0 

(2) Soz. Glass Jars Yes/No 

(1) _oz. Glass Jars Ye No 

See Revised Figure 3-2 



( I L) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

fl Surface Soil 
[X] Subsurface Soil 
O Sediment 
0 Other: 
0 QA Sample Type: 

Method: 

Monitor Readings 

(Range inppm): 

voes (82608) 

voes (80158) 

Analysis 

SVOCs (8270C, SIM & 8151A) & PC8s (8082) 

TOC,CEC&pH 

Dioxins/Furans 

Soil Group No. 

MS/MSD Duplicate ID No.: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page_...l_ of cl 

13s0 I '3 OZ..O'( 
13$8 l "5 
M. Cochran IT. f!Ojahn 

. 9<0BfM!< • 

[XJ Low Concentration 
0 High Concentration 

Container Requirements Collected Other 

(3) Encore Samplers Yes/No 

(2) Encore Samplers Yes/No 

(2) 8oz. Glass Jars No 

(2) 8oz. Glass Jars Yes/No 

(1) _oz. Glass Jars Ye No 

See Revised Figure 3·2 



( I L) Tetra Tech NUS, Inc. SOIL SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

{X] Surface Soil 
U Subsurface Soil 
a Sediment 
U Other: 
U QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page_L of_\_ 

13SS \'\ OO<>! 

13SB \'=\ 
M.Cochran IT. Rojahn 

09 8?'f o''NJ7 

[X] Low Concentration 
U High Concentration 

Analysis Container Requirements Other 

voes (82608) 

voes (8015B) 

SVOCs (8270C, SIM & 8151A) & PCBs (8082) 

TOC,CEC&pH 

Dioxins/Fu rans 

Soil Group No. {JS- 3 

MS/MSD Duplicate ID No.: -------·· 

(3) Encore Samplers 

(2) Encore Samplers 

(2) 8oz. Glass Jars 

(2) 8oz. Glass Jars 

(1) _oz. Glass Jars 

See Revised Figure 3-2 

\ 

Signature(s): 



[ I L] Tetra Tech NUS, Inc. SOIL SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[X] Surface Soil 
D Subsurface Soil 
D Sediment 
D Other: 
D QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

NSWCCRANE 

N9060 CTO 0279 

Page_i_ot~ 

Sample ID No.: 13SS \5 0002 

Sample Location: 13S8 \S 
Sampled By: 
C.O.C.No.: 

M.Cochran IT. Rojahn 

octi1 

Type of Sample: 
[X] Low Concentration 
D High Concentration 

Container Requirements 

voes (82608) 

voes (80158) 

SVOCs (8270C, SIM & 8151A) & PCBs (8082) 

TOC,CEC&pH 

Dioxins/Furans 

Soil Group No. 

c,;(J11~nt'-' < r r-""" aP'I 13 s Bo 9 
SEE 'B OW"INj L7 t! s 6 0 CJ 

MS/MSD Duplicate ID No.: 

(3) Encore Samplers 

(2) Encore Samplers 

(2) Boz. Glass Jars 

(2) Soz. Glass Jars 

(1) _oz. Glass Jars 

See Revised Figure 3-2 



[ IL) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

a Surface Soil 
[X] Subsurface Soil 

'U Sediment 
U Other: 
D QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

voes (82608) 

voes (80158) 

Analysis 

SVoes (8270C, SIM & 8151A) & PCBs (8082) 

Toe,CEC&pH 

Dioxins/Furans 

Soil Group No. 

MS/MSD 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Page...d:_ of _cl_ 

Sample ID No.: 13SB \ t) 0 '9:Y"\ 
Sample Location: 13SB \Ii 
Sampled By: M. Cochran IT. Rojahn 

C.0.C.No.: OC\j, 

Type of Sample: 
(X] Low Concentration 
U High Concentration 

Container Requirements Collected Other 

(3) Encore Samplers 

(2) Encore Samplers 

(2) 8oz. Glass Jars 

(2) 8oz. Glass Jars 

(1) _oz. Glass Jars 

See Revised Figure 3-2 

.- ------·-···· 



APPENDIX C.1.2 
SWMU 13 

SOIL SAMPLE LOG SHEETS 
ROUND2 



I ( 1 l) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NSWC CRANE, SWMU13 

Project No.: N9060, CTO 0279 
~~.....;....~~~~~~~~~-

[X] Surface Soil 
0 Subsurface Soil 
0 Sediment 
0 Other: 
0 QA Sample Type: 

Date: 

NA 
Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

PCBs SW-846 8082 

MS/MSD 

Time 

NA 

Duplicate ID No.: 

Depth Color 

NA NA 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

13 ~I" 0C)~2. 
SWMO 13 

4831 

[X] Low Concentration 
0 High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

Signature(s): 



[ I L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_/_ of _I_ 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: / 3 SB I' () 2..o<./ 
Project No.: N9060, CTO 0279 

~~~~~~~~~-~~ 

[X] Surface Soi! 
0 Subsurface Soil 
a Sediment 
0 Other: 
0 QA Sample Type: 

NA 

Method: 

NA 
Monitor Readings 

(Range In ppm): 

NA 

PCBs SW-846 8082 

MS/MSD 

NA 

Duplicate ID No.: 

NA NA 

Sample Location: ____,Sl.,,.W_M<J-=--......,./""!!3=-----
Sampled By: :3 • G-+-Tf? 
C.0.C. No.: "'9'S 31 

Type of Sample: 
[X) low Concentration 
0 High Concentration 

Description (Sand, Silt, C 

NA 

Signature(s): 



( I t) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page ( of_(_ 

Project Site Name: 
Project No.: 

[X] Surface Soil 
0 Subsurface Soil 
0 Sediment 
a Other: 
fl QA Sample Type: 

Date: Time 

NA NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

··~ 

PCBs W-846 8082 

NSWC CRANE, SWMU13 
N9060, CTO 0279 

Depth 

NA 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.0.C.No.: 483/ 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA 



( It) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NSWC CRANE, SWMU13 

Project No.: N9060, CTO 0279 
~~--'-~~~~~~~~~ 

[X] Surface Soil 
D Subsurface Soil 
a Sediment 
D Other: 
0 QA Sample Type: 

Date: 

NA 

Method: 

NA 
Monitor Readings 

(Range in ppm): 

NA 

PCBs SW-846 8082 

MSIMSD 

Time 

NA 

Duplicate ID No.: 

Depth Color 

NA NA 

Page 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 4831 

Type of Sample: 
[X) Low Concentration 

. 0 High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 



( 11:] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NSWC CRANE, SWMU13 

Project No.: N9060, CTO 0279 
~~~~~~~~~~~~-

[X] Surface Soil 
ll Subsurface Soil 
a Sediment 
ll Other: 
ll QA Sample Type: 

Date: 

NA 
Method: 

NA 
Monitor Readings 

(Range in ppm): 

NA 

PCBs SW-846 8082 

MS/MSD 

TI me 

NA 

Duplicate ID No.: 

Depth Color 

NA NA 

Sample ID No.: I 3 ii 0002. 
Sample Location: ........;;;.S;...W-=1'11.....;.=()--"-L=3--.._ 
Sampled By: :r::....R 
C.O.C. No.: 383 f 

Type of Sample: 
[X] Low Concentration 
D High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

Signature(s): 



[ 11:) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_f of_f 
Project Site Name: 
Project No.: 

[X] Surface Soil 
0 Subsurface Soil 
0 Sediment 
0 Other: 
0 QA Sample Type: 

Date: 

NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

PCBs SW-846 8082 

-

Time 

NA 

NSWC CRANE, SWMU13 

N9060, CTO 0279 

Depth Color 

NA NA 

Sample ID No.: 13 SB (<{ 020'-{ 
Sample Location: S"-lMV 13 
Sampled By: -TR----=---=_---
C.O.C. No.: · 4 f) 3 I ~ 4'83Z. 

• 
Type of Sample: 

[X] Low Concentration 
0 High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

Signature(s): 



( j L] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page I otL 
Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 
Project No.: 

[X) Surface Soil 
O Subsurface Soil 
O Sediment 
a Other: 
O QA Sample Type: 

Date: 

NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 
/ 

NA 

PCBs SW-846 8082 

Time 

NA 

N9060, CTO 0279 

Depth 

NA 

Color 

NA 

Sample Location: 
Sampled By: 
C.O.C.No.: £831 

Type of Sample: 
[X) Low Concentration 
0 High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

-",-7-! 

~' -,. fl:>-



{ IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_/ of _f_ 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: /3 Sg (q 02c.>j 
Project No.: N9060, CTO 0279 

~~-'-~~~~~~~~~-
Sample Location: SN 11.1 () 13 
Sampled By: -=3=-G=,,,............__......_ __ 

[X] Surface Soil 
a Subsurface Soil 
a Sediment 
a Other: 
a QA Sample Type: 

Date: 

NA 

Method: 

NA 
Monitor Readings 

(Range in ppm): 

NA 

PCBs SW-846 8082 

Time 

NA 

Depth 

NA 

Color 

NA 

C.O.C. No.: £8 3 / 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

Container Requirements 
(1)4ozJar 



[ 11:] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page I ot_I . 
Si& 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13 .~10 eee,.2.-
Project No.: N9060, CTO 0279 

~~----~~~~~~~~~-
Sample Location: --''g=:i. ':tN,;;. .. ,... rn,_;...:..;:o=:;..-;l...;;3~-

[X] Surface Soil 
0 Subsurface Soil 
a Sediment 
0 Other: 
ll QA Sample Type: 

Date: 

NA 

Method: 

NA 
· Monitor Readings 

(Range in ppm): 

NA 

Peas· SW-846 8082 

MSIMSD 

Time 

NA 

Duplicate ID No.: 

Depth 

NA 
Color 

NA 

Sampled By: · ·-rR r SG-
C.O.C. No.: 483 I 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

Description (Sand, Silt, Clay, MoistUre, etc.) 

NA 

Container Requirements 

(1) 4oz Jar 



f I L] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 
Project No.: N9060, CTO 0279 

~~---~~~~~~~~~-
Sample Location: 

[X] Surface Soil 
0 Subsurface Soil 
a Sediment 
a Other: 
0 QA Sample Type: 

NA 

Method: 

NA 
Monitor Readings 

(Range in ppm): 

NA 

PCBs SW-846 8082 

MSIMSD 

-· 

NA 

Duplicate ID No.: 

NA NA 

Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

Container Requirements 
(1)4ozJar 

Signature(s): 



( I L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_f of_I 
Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: I 3 S'B.ll 020<-[ 

.SWrvtV 13 Project No.: 

[X) Surface Soil 
0 Subsurface Soil 
0 Sediment 
0 Other: 
0 QA Sample Type: 

Date: 

NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

PCBs sw.;a46 aoa2 

Time 

NA 

N9060, CTO 0279 

Depth 

NA 

Color 

NA 

Sample Location: 

4831 e493z 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X) Low Concentration 
0 High Concentration 

• 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

Signature(s): .. 

~~ 



( It) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page otl_ 
SS. ~ 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13 ~ 'J..2. 000'2. 
Project No.: 

[X] Surface Soil 
0 Subsurface Soil 
a Sediment 
a Other: 
0 QA Sample Type: 

Date: · 

NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

PCBs SW-846 8082 

Time 

NA 

N9060, CTO 0279 

Depth Color 

NA NA 

Sample Location: ~111 u 1 3 -..,......,.------
Sampl~d By: ~ 
C.O.C. No.: #63 I 

Type of Sample: 
[X) Low Concentration 
0 High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 



( j t) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_/_ of J_ 
Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 1.3 SB ~o20tf 
Project No.: N9060, CTO 0279 

(X] Surface Soil 
a Subsurface Soil 
a Sediment 
a Other: 
a QA Sample Type: 

Date: 

NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA. 

PCBs SW-846 8082 

Time 

NA 

~------------

Depth Color 

NA 

Sample Location: --"'S.....,w,......,,.m ..... c ... J_f 3 __ _ 
Sampled By: ~3 I C.O.C. No.: ~-

Type of Sample: 
(X] Low Concentration 
a High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 



( 11:) T etia Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

I of_t Page 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: I 3 ~ ()0()2_ 
Project No.: 

[X] Surface Soil 
a Subsurface Soil 
a ·sediment 
a Other: 
0 QA Sample Type: 

· Date: 

NA 

Method: 

NA 

~tor Readings 

(Range in ppm): 

NA 

PCBs SW-846 8082 

Time 

NA 

N9060, CTO 0279 

Depth 

NA 

MS/MSD Duplicate ID No.: 

Color 

NA 

Sample Location: ~fVI.~ -~ __ ...... _ .......... ___ _ 
Sampled By: 
C.O.C. No.: ~j 

Type of Sample: 
{X] Low Concentration 
a High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

Container Requirements 
(1)4ozJar 

Signature(s): 



( I t] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ of j_ 

Project Site Name: NSWC CRANE, SWMU13 Sample JD No.: 13 SB;l30l.o<.f 
2>"'->Ml) l3 Project No.: 

[X] Surface Soil 
D Subsurface Soil 
a Sediment 
D Other: 
0 QA Sample Type: 

Date: 

NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA· 

PCBs SW-846 8082 

Time 

NA 

Analysis 

N9060, CTO 0279 

Depth 

NA 

MS/MSD Duplicate ID No.: -

Sample Location: 
Sampled By: 
C.O.C. No.: ~3Z. 
Type of Sample: 

[X] Low Concentration 
D High Concentration 

Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA 

Container Requirements Collected Other 

(1) 4oz Jar Yes 

Signature(s): 



( 1 l) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NSWC CRANE, SWMU13 

Project No.: N9060, CTO 0279 
~~----~~~~~~~~~-

[X] Surface Soil 
O Subsurface Soil 
O Sediment 
0 Other: 
0 QA Sample Type: 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

of_( 

Descri tion (Sand, Silt, Clay, Moisture, etc.) 

NA 
Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

PCBs SW-846 8082 

NA NA 

Analysis 

NA NA 

Container Requirements Collected Other 

(1)4ozJar Yes 



( I L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Pagej_of 
:1 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13 SB 2'{ 070! 
Sll\JMU r3 Project No.: N9060, CTO 0279 

~~......;....~~~~~~~~~-
Sample Location: 

[XJ Surface Soil 
0 Subsurface Soil 
0 Sediment 
0 Other. 
0 QA Sample Type: 

Date: 

NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

PCBs SW-846 8082 

MS/MSD 

Time 

NA 

Analysis 

Duplicate ID No.: 

Depth 

NA 
Color 

NA 

Sampled By: 
C.O.C.No.: 4B3z 

Type of Sample: 
[X) Low Concentration 
D High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

Container Requirements Collected Other 

(1) 4oz Jar Yes 



( I t) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page / of_/ 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13~2.. 
Project No.: 

[X) Surface Soil 
a Subsurface Soil 
a Sediment 
a Other: 
a QA Sample Type: 

NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

NA 

N9060, CTO 0279 

NA NA 

Sample Location: SNM.,U 13 
-~-------------Sam p I ed By: IR 

C.O.C. No.: 483 2. 

Type of Sample: 
[X] Low Concentration 
a High Concentration 

!-~-~f!l!Bf&Wl:R"JlT&llA,-:;4ti=J:-t:~ffBl111i11~--:S-llt88'a--a\1'~1AI¢1ltll?lt.tkt 
Analysis Container Requirements Collected Other 

PCBs SW-846 8082 (1) 4oz Jar Yes 

Signature(s): 

MS/MSD Duplicate ID No.: 



( It) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_J_ of _I 
Project Site Name: NSWC CRANE, SWMU13 Sample:ID No.: 13 SB 2-S 020</ · 
Project No:: N9060, CTO 0279 

~~__;......~~~~~~~-~ 
Sample Location: _...;;.S'"""w-='-M-'V..__. .... t 3...__ __ 
Sampled By: :rg,__ 

[X) Sutface Soi~ 
0 Subsurface Soil 
O Sediment 
O Other: ·. 
0 QA Sample Type: 

· Date: 

NA 

NA 

Monitor Readings 

(Range in ppm): 

NA 

PC8S SW-846 8082 

MS/MSD 

Time 

NA 

Duplicate ID No.: 

Depth 

NA 

C.O.C.No.: #tj3z· 

Type of Sample: 
[X) Low Concentration 
O High Concentration 

·Color Description (Sand, Silt,.Clay, Moisture, etc.) 

NA NA 

COntalner Requirements Other 

(1) 4ozJar . Yes 

Signature(s): 



APPENDIX C.1.3 
SWMU 13 

SOIL SAMPLE LOG SHEETS 
ROUND 3 



( IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page l of l - -

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13S S 26 0¢ </J 2-
Project No.: N7 448 CTO 0343 Sample Location: 13SB 2..6 

Sampled By: LLL LJ6-
;fi'... Surface Soil C.O.C.No.: 0057 
0 Subsurface Soil 
() Sediment Type of Sample: 
[] Other: [XI Low Concentration 
{) QA Sample Type: () High Concentration 

GRAB SAMPLE DATA: ·. 

Date:· 9/t<f> /" lf Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: <t>Cf 'f"' On:tM.,Q. 8'""'"" C.\ ... 'I ... .., ~(:) • 
Method: l:>\SpoS..\:,fe l«>~f <:/> -2__1 MoT'f1e..c( 

Monitor Reading (ppm): - &o..y 

COMf>OSITE SAMPLE DATA: - ·. 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

SAl\4f':._E COLLECTION INFORMATION: 
. 

Analysis Container Requirements Collected Other 

PCBs SW-846 8082 (1) 4oz Jar (Yes) 
-

OBSERVATIONS I NOTES: MAP: 

f'•o No"'r Worto:: 1...,_, Propc.<ly. 

See Figure 3-1 

-
Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

~ttl·.~ --- -



( I L] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page I of ( - -

Project Site Name: NSWC CRANE, SWMU 13 Sample 10 No.: 13S B 2.6<1> 2..'6 <-/ 
Project No.: N7 448 CTO 0343 Sample Location: 13SBz...6 

Sampled By: Cc..f... /;J"6-
[] Surface Soil 
jt:Subsurface Soil 

C.O.C.No.: Q c "'":i ::z 
(] Sediment Type of Sample: 
[] Other: [XI Low Concentration 
[) QA Sample Type: [) High Concentration 

GA.4$$NIP(E·oAl'A: .. ·. .. 

Date: a'' <I> t<b'"' Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: (j <t'f5 o..-..... ,e. 80"""" Clo Ye.')' SAw.ci. 
Method: [:){spos..bJe ~owd 2--lf' l"'lc::.-i-1"1 e.J 

Monitor Reading (ppm): - &n....y 
C()f.l~~SAMPl.E.DATA:··· ... 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture; etc.) 

NA NA NA NA NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

S"'4Pt:;Ei~f,;l;QTI()ftfl\lfOR~TION!"'••·.•···· .··:;:: ····-- ·-:-· - .. .. . . •· ...... . . ... ... 

Analysis Container Requirements Collected Other 

PCBs SW-846 8082 (1) 4oz Jar (Yes) 

OBSERVATIONS/ NOTES: .. MAP: 

Pio Nd"r w.,,....,.~ Prdl"~ly 

See Figure 3-1 

Circle if Applicable: Signature(s): 

MS/MSO Duplicate IO No.: 

~C-~ ·------ - ... 



( j L] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page I ot _1_ -

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13S S 2-:t <t><f,t[> 2. 
Project No.: N7 448 CTO 0343 Sample Location: 13SB Z.1-

Sampled By: :rG-/ c.c. ._ 
;g--surtace Soil C.O.C. No.: co59 
[] Subsurface Soil 
[J Sediment Type of Sample: 
[] Other: [X) Low Concentration 
[] QA Sample Type: [) High Concentration 

GRAB SAMPLE DATA: .·· 
.• 

..... , .. 
·. .. . .. 

Date: Bh<t> /tbY Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: t<#>l8 
</) - 2. I 

'\::).,.,,-t:_ Cl-A'/ J &o~+- J we.-t w/ ('e.t<ole.ul"' 
Method: l>\s.pos,...~~ 

,...,__, 
c;.."'-1 ortor, 

Monitor Reading (ppm): -
COMPOSITESN.APLEDATA: > ••..•..•. · ,< c .. ·• 

... · . ....... •> . . ....... 
·. .. · . . 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

SAMPLE COLLECTION INFORftMTtON:·•· •··· ..... · ...... 
·.····· ........ . .. ·· 

Analysis Container Requirements Collected Qther 

PCBs SW -846 8082 (1) 4oz Jar ~) 

oeseRVATIONS I NOTES: MAP: 

f 10 NoT """"'It:'~ P.n>P<!.<IY • 

. See Figure 3-1 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: ~-C.~Ttr 

----



( IL) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

U Surface Soil 
lf"Subsurface Soil 
0 Sediment 
[) Other: 
[) QA Sample Type: 

Date: 8 /r rJ> I <I> 'I 

. . 

SOIL & SEDIMENT SAMPLE LOG SH~ET 

Page_l_ of _J_ 

NSWC CRANE, SWMU13 
N7 448 CTO 0343 

Depth Color 

Sample ID No.: 13S.B "Z-r c:b2.0lf 
Sample Location: 13SB 2-7-
Sampled By: 
C.O.C.No.: 

Type of Sample: 
{X) Low Concentration 
[) High Concentration 

.....•. 
. ....... ,... .· 

Oescriptioo (Sand, Silt, Clay, Moisture, etc.) 

Time: lc:;6 Z. I 
2.-'f' 

S, tty CJ-A'/ J ~Ol St· 

Monitor Reading (ppm): 

Date: 

NA 

Method: 

NA 

Monitor Readings 

(Raoge in ppm): 

NA 

PCBs SW-846 8082 

Time 

NA 

Analysis 

.. - .····-··· ···~ ···>- - ····.·: . ... :. . :· 
...... ._., -.,... .. ... 

Depth Color Oescriptioo (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA 

Container Requirements Collected Other 

(1) 4-0zJar ("Ye~) 

MAP: 

See Figure 3-1 

Circle if Applicable: Signature(s): 

t---:---S/_...M_S_O...__.,....O_u_p_l_ic~a~te~-1-0~N~o~--:_-:_-_-:_-_-_-_-_-_-_-:_------t ~ c -~ 



[ IL) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

U Surtace Soil 
JJ'.=-Subsurtace Soil 
(] S0diment 
[) Other: 
[) QA Sample Type: 

Date: 8/rf/l/c/>'f 
Time: ¢<ts r-

SOIL & SEDIMENT SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N7 448 CTO 0343 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page_l_ of _l _ 

13S f5 2.8 <bz_ct> '{ 
13SB z._~ 

0057 

[X) Low Concentration 
(] High Concentration 

Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Method: ~ S4'e$~l.I&:_ ""TI1t "'C..-f 
Monitor Reading (ppm): -

2..-'t I 
c:3na. ... ,~ hHL <;;ANO~ Slt.Tj ~Ol~f-

g <Ow"" 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

PCBs SW-846 8082 

NA 

Analysis 

NA NA 

Container Requirements 

(1) 4oz Jar 

Circle if Applicable: Signature(s): 
1-~~----~~----~~~~~~~~~~~~---~~~~ 

MS/MSD Duplicate lO No.: ----

NA 

Collected Other 

(Yes) 

········· 

See Figure 3-1 



[ I L] Tetra Tech NUS, Inc. SOIL & SEt;>IMENT SAMPLE LOG SHEET 

Page l of I - -

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13S B ZS ¢<tcp6 
Project No.: N7448 CTO 0343 Sample location: 13SB 2-8 

Sampled By: Ce(_/..JG-
[) Surface Soil C.O.C.No.: OcS7 
lfCSubsurface Soil 

a Sediment Type of Sample; 

a Other: [X] low Concentration 
[] QA Sample Type: [) High Concentration 

(!@'·SAM~ ()A,T;~ : · .. ·:···. ><-/'c.J ... i •,':Y.\ :·<•.\';•: : .. ·• < i 
..... '· .•• '/\:;>..: ··•, . .;.:/ ·. ·•:. ·; 

.... •·.. : > .. 
Date: 81 r<I> It/> '-I Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: l~S o~ ... ~ F, ... ~ SA-"'O> S' H .. -T 1 i'lO l s.T". 
Method:t>~~te T~c..f l/ -61 8n:,ww 
Monitor Reading (ppm): -
~l~§·gp~t>J\TJf\ .·· ~.-:· ~::·· ··:\·-'"' .,;,;:,:··•'ii\ ... ;". ;c'> · .. -; •)'i)};f:y:<:/',:'i.;~.;:.L . (. •. :;:, : .. :;;c.; ··•: .•.. ':~7,;.) .. ~:' '; .. ;_, .. ;:,\< ·.' ··.)<,,./.:·•.•: 

Date: nme Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: 

NA 
' 

Monitor Readings 

(Range in ppm): 

NA 

-~"··~., .•..... '¥;;\:.{/.{. ' ,, ..•• p:c;.;::<,t'·f·.x:c:cz ;;:?Nffef'.1}'.\C/" ,_.:, :;;;;~Hd'Pd'';s•::Jt,';;,., .... ,,,.,, .. :•·.)/ 
Analysis Container Requirements Collected Other 

PCBs SW-846 8082 (1) 4oz Jar {Yes") -

98SJiRVA11Qt4SfNOTESf:·.·. . ... ·:•. · .. •S ... '\'• ' ,. MAP; .. :·.:.···· . : .. . .. . 
Pro Ndl' w .. r )::1 "'l R-.p~dy 

See Figure 3-1 

Circle if Applicable: Signature(s): 

MS/MSO Duplicate 10 No.: 

~C-47tr ,,.. ----



( I L) Tetra Tech NUS, Inc. SOIL & SEl;>IMENT SAMPLE LOG SHEET 

Page_I_ of I_ 

Project Site Name: 
Proj~ct No.: 

1fC-surtace Soil 
{) Subsurface Soil 
{) Sediment 
[] Other: 
[) QA Sample Type: 

NSWC CRANE, SWMU13 
N7448 CTO 0343 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

13S $ 2. Cf c:/>¢J <b 2_ 
13SB 2-4 

0057 

[XJ low Concentration 
U High Concentration 

Date: a A~ l<J tf Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: t<f> .3b 
Method: b\~5ictbk.. ·~<..f 
Monitor Reading (ppm): -

<1>-2.J 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

PCBs SW-846 8082 

NA 

Analysis 

NA NA 

Container Requirements 

(1)4ozJar 

MAP: 

Circfe if Applicable: Signature{s): 

NA 

Collected 

{Yes') 

See Figure 3-1 

1-~~....;.;;.....~~ ...... ~~~~--~~~~~~ ....... ~~~~~~ 

MS/MSO Duplicate ID No.: ~C-~~ 

Other 

.··.· 



( j t] Tetra Tech NUS, Inc. SOIL & SEOIMENT SAMPLE LOG SHEET 

Page_f_ of _l _ 

Project Site Name: 
Project No.: 

[) Surtace Soil 
~Subsurface Soil 
[) Sediment 
() Other: 
[) QA Sample Type: 

NSWC CRANE, SWMU13 
. N7 448 CTO 0343 

Date: S/r<I> /¢'{ Depth Color 

Time: Id> tf-fJ 

Monitor Reading (ppm): -

Date: 

NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA" 

Time 

NA 

Depth Color 

NA NA 

Sample ID No.: 
Sample Location: 13SB Z.. °f 
Sampled By: 
C.O.C.No.: 0051 

Type of Sample: 
[XI low Concentration 
{) High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

.. 

Analysis Container Requirements Collected Other 

PCBs SW-846 8082 (1) 4oz Jar {Yes') 

. '. 

See Figure 3-1 

Circle if Applicable: Signature(s): 
1-~~~--~ ....... ~~~~~~~~~~ ........ --~~ ....... ~--1 

MS/MSD Duplicate ID No.: 

,.----- ---------



[ 1 l] Tetra Tech NUS, Inc. SOIL & SE~IMENT SAMPLE LOG SHEET 

Page_l of _J_ 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13S<:!:, 3¢ cp¢<t:i2_ 

13SB 3¢ Project No.: 

~urface Soil 
0 Subsurface Soil 
() Sediment 
() Other: 
[) QA Sample Type: 

N7 448 CTO 0343 

... · 

Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 
[XI Low Concentration 
[] High Concentration 

Date: e/11 /<i>'-1 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: th Slfct> 
Method: t>t~ble Ttbv>c.. I 
Monitor Reading (ppm): <fl 

. 

¢-21 

:·i· • . 

<::> (2.A r-C>-t:.. 

8R~ 

·· .. ·,.· . . · .... ··.••··· ... 
. 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

PCSs SW-846 8082 

NA NA NA NA 

Container Requirements 

(1) 4ozJar (Yes) 

See Figure 3-1 

a:":;ir:,:cl;;:e~··i::;;:f_4nnt!;t:!Si',c~ab:a;l:;:e;.: P---------__;----.------1 Signature(s): 

~ v MSJMY Oup.~lic=a=te~IO~No=.=~------ ~ C-4'~ 

Other 



( I t) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_Lof J_ 

Project Site Name: NSWC CRANE, SWMU 13 Sample ID No.: 
Project No.: N7 448 CTO 0343 Sample location: 

Sampled By: 
ttt"Surface Soil C.O.C.No.: 005.9 
U Subsurface Soil 
[] Sediment 
[J Other: 
() QA Sample Type: 

Type of Sample: 
[X) low Concentration 
() High Concentration 

Date: 9/11 {<f> '-f Depth Color Description {Sand, Silt, Clay, Moisture, etc.) 

·'· ·.·.: 

Date: rune Depth. Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

NA NA NA NA 

---- ~···•?•••'•'•\?•.\ 
Analysis Container Requirements Collected 

PCBs SW-846 8082 ( 1) 4oz Jar { Yes ) 

See Figure 3-1 

Circle if Applicable: Signature(s): 

/fiuplicate ID No.: ~ ~ 
~--...'-- 13 FD ¢811~L/-¢ J ) 

MS/MSO 

---

Other 



( 1 l) Tetra Tech NUS, Inc. SOIL & SEt;>IMENT SAMPLE LOG SHEET 

Page_I_ of _1 _ 

Project Site Name: NSWC CRANE, SWMU 13 Sample ID No.: 
Project No.: N7 448 CTO 0343 Sample Location: 13SB s I 

[) Surface Soil 
;BC.Subsurface Soil 
[) Sediment 
() Other: 
{) QA Sample Type: 

Date: 8 /r"' /¢ lf 
Time: f9S¢ 
Method: D\s,...s-'-le. IR1WC-# 
Monitor Reading (ppm): -

Date: 

NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

PCBs SW-846 8082 

Time 

NA 

Analysis 

Depth 

Depth 

NA 

thr-phc_a+~ Se..Mpk.. l-!c<.v I-ft.ore_• 
p 1 b No\ LV•rk:t..,J Pr-op,._.,./y .. 

Color 

....•... ·········· .. 

Color 

NA 

Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X) Low Concentration 
[) High Concentration 

0057 

Description (Sand, Silt, Clay, Moisture, etc.) 

.. · .. ··· .......•. :···· .•· ··.; ..•. · ·• 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

... ,~-···;<>'•i·1'~ 
Container Requirements · Collected Other 

(1)4ozJar ("'\'eS) llCZ..-<.... 

See Figure 3-1 

- Circle ifAppltcable: .,.. Signature(s): 

_:S/MSO i;:a~e;;;~S L¢¢lf~ ~ C-~ 



( I L) Tetra Tech NUS, Inc. SOIL & SEOIMENT SAMPLE LOG SHEET 

Page l of I - -

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13S f5 3/<(>6'1>8 
Project No.: N7448 CTO 0343 Sample Location: 13SB 3f 

Sampled By: CLL. Z:rer 
(J Surface Soil C.O.C.No.: 00:57 
~Subsurface Soil 
[) Sediment Type of Sample: 
(J Other: [X) Low Concentration 
[) QA Sample Type: n High Concentration 

GRA8$D.fPLE PATA: _ .... - ··. . ·· .. ·.·,-.•... · .. -_ .• -.·._ .. -.. -.•• _._: . " • .;;c··~~S.t:<. . 
... ... .· 

Date: B/tfl /q <-t Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

nme: l<f>~'- I ~e... F, ... e.. ~.) S"•'-T. 
Method: l)\sposo.&i,fe. T~ 6-e Bro"""'"' To 

Monitor Reading (ppm): - c,.n,.'/ 
~esAMJWE()~TA":"" 

.... ..... , ...... , .............. ····:··· .... . ·-·-~- .... ···· .... _· ".. . .·_.···-··-_.·_ <···· .·•·;,::·+·1 "/ > • i __ .•. __ .··.-.· ::· •.• ···. 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

·--:-.•:--; ··oc--"'"' •- .• ,.;_:;c:-;;c;c;£ 

Analysis Container Requirements Collected Other 

PCBs SW-846 8082 (1) 4-0zJar .tPfeS ) 
-

0$SEfJV.1'119tl$'fNQtE$"f". . 
·-·· /: .. •.•. "· "'~·-··--·· .... 

. .,.. (\::_<• ·::·o-2JY"/6;":TY .. ·5 .•-• < :•. _-..:·.:: .. , ·. . . · ... .. ...... 

I=>•() Nd'r"' Wot"~\.,~ f'n·f"~ly, 

See Figure 3-1 

Circle if Af>plicab~: .. Signature(s): 

MS/MSD Duplicate 10 No.: 

~<:-~ .-----



( IL) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

W:Surf ace Soil 
[] Subsurface Soil 
[] Sediment 
[] Other: 
[] QA Sample Type: 

Date: e I'"' '"' '( 
Time: U~6 

Method: 1:>1~-s ... We.. T,_c..I 
Monitor Reading (ppm): -

Date: 

NA 
Method: 

NA 
Monitor Readings 

(Range in ppm): 

NA 

PCBs SW-846 8082 

Time 

NA 

Analysis 

.· .. 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_i_ of l_ 

NSWC CRANE, SWMU 13 Sample ID No.: 
·Sample Location: N7448 CTO 0343 

Depth Color 

</J -2_! 

····· .. • < 

Depth Color 

NA NA 

13SB 3~ 

Sampled By: 
C.O.C. No.: 0057 

Type of Sample: 
[X] Low Concentration 
{] High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

Clo..V-e..'f ~o w/ ON""t""t<:.+e.c( 
.sf!\.1Vi!) ,..,..,_s.., s , 

· ... ··.:· ·.-.--

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

iiliil 
Container Requirements Collected Other 

(1) 4ozJar ('YeS) 

See Figure 3-1 

Cire.le.ifAt)pli¢able: .. Signature(s): ..... -------------,--..... ~~--~~~---~~~~--...... --~ ......... 
MS/MSO Duplicate 10 No.: 

-----



( I L] Tetra Tech NUS, Inc. SOIL & SEl;)IMENT SAMPLE LOG SHEET 

Page_f of_(_ 

Project Site Name: NSWC CRANE, SWMU 13 Sample ID No.: 13S S 32._¢>2¢ <f 
13SB 3~ Project No.: 

U Surface Soil 
;ff Subsurface Soil 
[) Sediment 
[J Other: 
[) QA Sample Type: 

GRAEfSAMPl.E OA1'A: 

Date: e /ft/>/</> '"f 
Time: H qS 9 

... 

Method: 01Sf'b,,S.cthfc t<l>Wd 
Monitor Reading (ppm): -

Date: 

NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

PCBs SW-846 8082 

Time 

NA 

Analysis 

N7 448 CTO 0343 

Depth Color 

Depth Color 

NA NA 

Sample Location: 
Sampled By: 
C.O.C.No.: 0051 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

Oescription (Sand, Silt, Clay, Moisture, etc.) 

Description (Sand, Silt, Clay,·Moisture, etc.) 

NA 

Container Requirements Collected Other 

(1) 4ozJar (""""Yes ) 

See Figure 3-1 

Circle if Applicable: Signature(s): 
11----~-----~--~~--~~~~~~~~~~~---~--1 

MS/MSD Duplicate ID No.: 

.. 



[ 1 l) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

~urface Soil 
[) Subsurface Soil 
[) Sediment 
[) Other: 
[) QA Sample Type: 

(.l~NJ·S~J!l:E OATA: ···· ·.· · .·· ·.··· 

Date: 8/f ¢ /($ ~ 
Time: U 2..( 
Method: l>tsPoSJ.fc.. r~..,Lf 
Monitor Reading (ppo:l): -

Date: 

NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

Time 

NA 

SOIL & SEl;>IMENT SAMPLE LOG SHEET 

Page_i_ of _I_ 

NSWC CRANE, SWMU13 
N7 448 CTO 0343 

.·. 

Depth Color 

.• ·. i•• i· 
·· ....... ··. 

Depth Color 

NA NA 

Sample ID No.: 
Sample Location: 13SB 53 
Sampled By: 
C.O.C.No.: 

Type of Sample: 
[X) Low Concentration 
[) High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

Cl Q. Y«--'f S4tv t> w I S::O~e. F1 .., e_ 
SA-N01 S'l'-'L ~r..c.c: ... s... 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

-llil!!IBll!i~m 
Other Analysis Container Requirements Collected 

PCBs SW·846 8082 (1) 4ozJar (Yes') 

.. 

See Figure 3· 1 

Ciref~JfAppliCabte: .. Signature(s): 
11-~~ ...... --~~..--...... ~~~~~~-----~~~~~~~--11 

MS/MSO Duplicate 10 No.: 

~ -

.. 



[ j t] Tetra Tech NUS, Inc. SOIL & SEl;>IMENT SAMPLE LOG SHEET 

Page_I of _I_ 

Project Site Name: 
Project No.: 

0 Surface Soil 
)JtSubsurface Soil 
U Sediment 
[) Other: 
0 QA Sample Type: 

GRAS SAM~ DATA: ·•· • ·•·· ... ···· 
Date: 9/1¢ /cpl.f 
Time: ti Z.. 'f 
Method: !),~,..We. \,-olke./ 
Monitor Reading (ppm): -

Date: 

NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

Time 

NA 

NSWC CRANE, SWMU 13 
N7 448 CTO 0343 

Depth Color 

?--LJ' 

:··:··· ···.··· 

Depth Color 

NA NA 

Sample ID No.: 
Sample Location: 13SB 33 
Sampled By: 
C.O.C.No.: . ??o5B 

Type of Sample: 
{X] Low Concentration 
[] High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

Analysis Container Requirements Collected Other 

PCBs SW-846 8082 (1) 4oz Jar {Yes) 

See Figure 3-1 

Circle ifAflplicable: Signature(s): 
t-~~----~ ...... --~~~~~~~~~~~~~~~---

M S/M SO Duplicate ID No.: 

~ --------~ 



( j L) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

~urface Soil 
U Subsurface Soil 
U Sediment 
[] Other: 
[) QA Sample Type: 

Date: B /14 /<I V 
Time: 1t 3"'1' 

SOIL & SEt;>IMENT SAMPLE LOG SHEET 

Page_l_ of _I_ 

NSWC CRANE, SWMU 13 
N7 448 CTO 0343 

..... 

Depth Color 

Sample ID No.: 
Sample location: 13$8 ~ 'i 
Sampled By: 
C.O.C. No.: 0058 

Type of Sample: 
[X) low Concentration 
[) High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

Method:~sPo,Sco Lie. lA.wc.-f 
Monitor Reading (ppm): -

<I> -2./ 

Date: 

NA 
Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

PCBs SW-846 8082 

Time Depth 

NA NA 

Analysis 

····c.:••.;·>•·····•\/. 

Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA 

lliim-·· .·c~ 
Container Requirements Collected Other 

(1)4ozJar (""Yes) 

See Figure 3-1 

Circle. if APpliCable; .. · ... Signature(s): 
1--~~----...... ~--~--~~-----~~~~~~~~~-----

M SIMS O Duplicate ID No.: 



( I t] Tetra Tech NUS, Inc. SOIL & SE~IMENT SAMPLE LOG SHEET 

Page_L_ of _I_ 

Project Site Name: NSWC CRANE, SWMU 13 Sample ID No.: 13S 8 3 't <f. <.d,,l.f 
Project No.: 

[] Surface Soil 
~ubsurface Soil 

[) Sediment 
[] Other: 
[] QA Sample Type: 

Date: S/11/> /d 'f 
Time: ll'ts 
Method: D,SA>_,..Lle. l~<-f 
Monitor Reading (ppm): --

Date: 

NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

Time 

NA 

·:~:::·C~: .. ··:c -

N7448 CTO 0343 

Depth Color 

c::ln>\1V.,<... 

z_-'-11 Sn»..., ..... 
~c.cl 
~y 

··'· ... ·.· ,. 

Depth Color 

NA NA 

Sample Location: 13SB 3'-( 

Sampled By: 
C.O.C.No.: 

Type of Sample: 
[X) Low Concentration 
[] High Concentration 

·.· 

Description (Sand, Silt, Clay, Moisture, etc.) 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

-Analysis Container Requirements Col~ted Other 

PCBs SW-846 8082 (1) 4ozJar (Yes'\ 

()8~~J!2N$Lttp'fE$!';:'\ '§D.:. /· .. ·,·. ·• ···•···.•·•··••· :· .•. >···... \ · /'ic M~i· >> .·, !'\'{.'..•'.'!. >• .C'\·••·<' •' • 'c> 

p,o Nol t.oo..r~.~ l=\---.,.p"'dy 

See Figure 3-1 

Circl¢ if Applicable: · .· Signature(s): ...... --~-----~--.~~~ ............. ~~--~~~~~~~--......... 
MS/MSO Duplicate 10 No.: - ---



( I L] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_(_ of _J_ 

Project Site Name: NSWCCRANE, SWMU13 Sample ID No.: 13SS. 3 Sep¢ <t> <!!... 
13SB3S Project No.: N7448 CTO 0343 

· ~urtace Soil 
0 Subsurface Soil 
{] Sediment 
[] Other: 
[] QA Sample Type: 

Date: 9/t</J /¢'I Depth 

Time: 12-4> T--
Method: l>tspos ... 1,,le. Trowe) 4> -2 I 
Monitor Reading (ppm): -

Date: 

NA 
Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

Time 

NA 
Depth 

NA 

..... -. .' ~ .... 
. .. 

Color 

Color 

NA 

Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 
(XJ Low Concentration 
{] High Concentration 

0058 

Description (Sand, Silt, Clay, Moisture, etc.) 

:;,.·· .:. .. ·:···.··. 

Description (Sand, Silt, Clay, Moisture, etc..) 

NA 

'··· 
Analysis Container Requirements Collected Other 

PCBs SW-846 8082 · (1) 4ozJar (Yes) 

OBSEmlATIONS'INOfESfT/' ·;:'f~c· ......... ··· .·.·. · ;./< .. '<>>···.. ' MAP! .. -·.·.····· > '. '·i >( f"'•::,: . . ··. c.'< •:••;:v 

~·o tvoT "'-lo<l:.,,.,_, Pr-p~rf y. 

See Figure 3-1 

Circle if Applicable: ·· ·•· .. •. ... Signature(s): 
t-~~~~~~t-~~~~~~~~~---~--~~~~--t 

MS/MSD Duplicate ID No.: 



( I L) Tetra Tech NUS, Inc. SOIL & SEl;>IMENT SAMPLE LOG SHEET 

Page I ot_J_ 

Project Site Name: NSWC CRANE, SWMU 13 Sample ID No.: t3SB 3S¢2..¢ Y 
13SB 3S Project No.: 

0 Surface Soil 
JIC-Subsurface Soil 
{) Sediment 
(J Other: 
[) QA Sample Type: 

N7 448 CTO 0343 . Sample Location: 
Sampled By: 
C.O.C.No.: ooS8 

Type of Sample: 
[X) low Concentration 
[) High Concentration 

Date: 8 / r.P /<J, 4 Depth Color Description {Sand, Silt, Clay, Moisture, etc.) 

Time: 12. l ch 
Melhod:bt~~\,fe. lr•~I 2- l.f 1 
Monitor Reading (ppm): -

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

Method: 

NA 
Monitor Readings 

(Range in ppm): 

NA 

PCBs SW-846 8082 

NA NA 

Analysis 

NA NA 

Container Requirements Collected 

(1) 4oz Jar (Yes·) 

See Figure 3· t 

Circle ifAppf~k:}t ··•· .•.· ·.· .. •. .·····•···.·. ·• .·· · ...... ·. . · .. ·• Signature(s): 
t----M-S/~M~SD;...;;.;.;.--..,._O_u_p_li_ca-~--.IO•N~o~.-:----. __ --._--.--. ______ ---1 ~ /' ,_,/ ~ 

,,,.-- ~ L. ~ 7 .-r,;-

Other 

•. 



[ I L) Tetra T ecli NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I of _!___ 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13S5 36 oaaz 
13SB 36 Project No.: N7448 CTO 0343 Sample Location: 

I Surface Soil 
[) Subsurface Soil 
[] Sediment 
[] Other: 
[] QA Sample Type: 

Date: 8 / 1 o \ o 4- Depth 

nme: / I SS-

Monitor Reading (ppm): 

Date: 

NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

PCBs SW-846 8082 

Time 

NA 

Analysis 

o-z 
, 

Depth 

NA 

Color 

Color 

NA 

Sampled By: 
C.O.C. No.: 0058 

Type of Sample: 
[X) Low Concentration 
[) High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

Descriptio~ (Sand, Silt, Clay, Moisture, etc.) 

NA 

Container Requirements 

(1) 4oz Jar \._Yes) 

See Figure 3-1 

CirCle if Af)pl~ble: ·.··•· · ,, -sfgn~ure(s): 
t----M-S/M......,_SD_. __ ..... D_u_p_li•ca-t-e•ID-N-0-.-:--------------------_,..( ~ 

1 

~ 

r-~ J- ._)c;r----



[ IL) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

U Surface Soil 
M Subsurface Soil 
U Sediment 
U Other: 
U QA Sample Type: 

Date: 8 I Joi o 4 

Time: lt 59 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_< of_{ 

NSWC CRANE, SWMU 13 
N7 448 CTO 0343 

Depth Color 

Sample ID No.: 13Slf 3G o 2 o <L. 

Sample location: 13SB 36 
Sampled By: 
C.O.C.No.: 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

·.· .• 

Description (Sand, Silt, Clay, Moisture, etc.) 

2-4 
C);e.,&SJ)"f:. 

fait..N 
/llO#/ed q ,-4 'J Monitor Reading (ppm): -

Date: 

NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

PCBs SW-846 8082 

MS/MSD 

Time 

NA 

Analysis 

.. · 
. 

Duplicate ID No.: 

Depth 

NA 

. ,. ......... . ... 

Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA ( NA} 

Container Requirements Collected Other 

(1) 4ozJar (Yes} 

See Rgure 3· 1 



( j L) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

~Surface Soil 
U Subsurface Soil 
[] Sediment 
{] Other: 
() QA Sample Type: 

SOIL & SE~IMENT SAMPLE LOG SHEET 

Page_f_ of _f _ 

NSWC CRANE, SWMU13 
N7 448 CTO 0343 

. ·.· 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

13S$ 3 T </.><6 c/J<._ 
13SB 37-

0057 

(X] Low Concentration 
(] High Concentration 

Date: 8/r</, /c;, lf Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: t 22. 2... 

Method: ~SPoScobte. lrowcJ 
Monitor Reading (ppm): -

Date: 

NA 
Method: 

NA 
Monitor R~dings 
(Range in ppm): 

NA 

PCBs SW-846 8082 

·Time 

NA 

Analysis 

.. ~· · ... , ... ~. ·:' 

... ··.· .· 

Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA 

iiii Iii! !liiiiliiiiiiiiii liiiiiil 
Container Requirements COiiected Other 

(1) 4oz Jar C Yes } 

See Figure 3-1 

Circle if Applicable: • Signature(s): 
---~~~~~-..~~~~--~~ ...... ~--~~~~~~--

MS/MS O Duplicate 10 No.: ----



[ 11:] Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

{) Surface Soil 
;s::: Subsurface Soil 
{) Sediment 
{) Other: 
[) QA Sample Type: 

Date: S/I~/~ '-I 
nme: \2.2..S 
Method: Ott.Po.sJ.le... Tn--.1 
Monitor Reading (ppm): --

Date: 

NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

PCBs SW·846 8082 

Time 

NA 

Analysis 

SOIL & SEl;>IMENT SAMPLE LOG SHEET 

Page_l_ of l_ 

NSWC CRANE, SWMU13 Sample ID No.: 13sB3r¢<-tJV 
13$8 37-N7448 CTO 0343 

·. 

Depth 

Depth 

NA 

Color 

o~ Bn.-."' 
le:> 

'-••k+- l:i'ro..,A/ 

Color 

NA 

Sample Location: 
Sampled By: 
C.O.C.No.: 0057 

Type of Sample: 
[X) Low Concentration 
[) High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

<... ·' 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

Other 

(1) 4oz Jar (Yes") 

See Figure 3· 1 

Circle if Appfi<:abte: · Signature(s): ...... --~.-...--~--.~~--~--...... ~~~~~ ....... ~~~~~~ 
MS/MSO Duplicate ID No.: ----- ~~~~~~~~~~ 



( j L) Tetra Tech NUS, Inc. SOIL & SEPIMENT SAMPLE LOG SHEET 

Page_L of _f_ 

Project Site Name: NSWC CRANE, SWMU 13 Sample ID No.: 13SS 3~<1>~QJ <._ 
13SB 38 Project No.: N7 448 CTO 0343 Sample Location: 

~rfaceSoil 
D Subsurface Soil 
U Sediment 
U Other: 
[] QA Sample Type: 

Date: 8/f¢ le/></ Depth 

Time: ('t4</J 
Method: b<SPos..bk "t<t.wc..I </J -2..J 
Monitor Reading (ppm): -

Date: 

NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

PCBs SW-846 8082 

Time 

NA 

Analysis 

Depth 

NA 

Color 

Color 

NA 

Sampled By: 
C.O.C.No.: 

Type of Sample: 
[X) Low Concentration 
[) High Concentration 

. .· 

Description (Sand, Silt, Clay, Moisture, etc.) 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

Container Requirements Collected Other 

(1) 4oz Jar 

See Figure 3-1 

a.;Ci::'r:.:;c;:le;.:i:;:::fArinli:::::;~·ca~b=;;le:::-~ · ._,...;._.. .;....;.>··.;;..· r ·....;..~....;.._......,·.;;.···....;......;....;,_ ·-----1 Signature(s): 

~ MS/Mv 
Duplicate ID No.: 



[ j L] Tetra Tech NUS, Inc. SOIL & SEl;>IMENT SAMPLE LOG SHEET 

Page_(_ of _J_ 

Project Site Name: NSWC CRANE, SWMU 13 Sample ID No.: t 3S B 36 <P2-<I> 'f 
13SB38 Project No.: 

0 Surface Soil 
.:i'Subsurface Soil 
{} Sediment 
[] Other: 
[) QA Sample Type: 

·. ··.-·.-··.·.>' 

Date: 8/c<!J /¢Cf 
Time: l 'f43 
Method: D.sP.scblc. l~c.) 
Monitor Reading (ppm): -

Date: 

NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

Time 

NA 

N7 448 CTO 0343 

Depth Color 

Depth Color 

NA NA 

Sample location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X) low Concentration 
0 High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

Analysis Container Requirements Collected Other 

PCBs SW-846 8082 (1) 4oz Jar (Yes) 

Q~ATIQJlfSI:'~~!: ,· .. ·., .•...•. ·.·.··: ... : ;/(.\'' •.'i ...... ')··>·· .<c·; ... ~~· •······· .•• >/'"'•,'\<:?/: ; •Y?• .. • Y' .•· ''c>··· 
N/A-

See Figure 3-1 

Circle if Applicable; Signature(s): .... ~ ............. ~~--~~~~~~~~~----~~~~~~~ 
MSIMSD Duplicate 10 No.: ----- -------



( j L) T elra Tech NUS, Inc. SOIL & SEl;>IMENT SAMPLE LOG SHEET 

Page_L of _I_ 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 
Project No.: N7 448 CTO 0343 Sample Location: 

'$- Surface Soil 
..,.Subsurface Soil 
[] Sediment 
{) Other: 
[) QA Sample Type: 

Date: 8/i'I' /d'-i Depth 

Time: t'fss 
Method: t>~s.."1e.. Tt"t>urc..I </J - -z._l 
Monitor Reading (ppm): -

Date: 

NA. 

Method: 

. NA 

Monitor Readings 

(Range in ppm): 

NA 

Time 

NA 

Depth 

NA 

Sampled By: 
C.O.C.No.: 0 cJ 5-j 

Type of Sample: 
[X) Low Concentration 
(] High Concentration 

Color Description (Sand, Silt, Clay, Moisture, etc.) 

L.-t++- Gn,.y Stf? c._uy ..vi t'°'Q::) ts 
1 

MCI.sf, 
'"rO 

~SrouiN 

Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA 

-liiii"--fii-Uiiiiiiiii&i-~~ 
Analysis Container Requirements Collected Other 

PCBs SW-846 8082 (1)4-0zJar ( Yes.J 

See Figure 3-1 

Circle if Applicable: Signature(s): 
---~~~~~--~~~~---~~~~~ ...... ~-------~---

MS/MS D Duplicate ID No.: -



( I L] Tetra Tech NUS, Inc. SOIL & SEl;>IMENT SAMPLE LOG SHEET 

Page_l_ of _l_ 

Project Site Name: 
Project No.: 

0 Surface Soil 
~ubsurface Soil 
U Sediment 
{) Other: 
[) QA Sample Type: 

NSWC CRANE, SWMU 13 
. N7448 CTO 0343 

Date: 8/1 tf> I t/J l/ Depth Color 

Time: ll.f S't 0~""9€..-
Method: b,s~"1e. lrd~f 2 -L/ I 61"b'1JN 

Monitor Reading (ppm): - ~~~ 

Date: 

NA 
Method: 

NA 
Monitor Readings 

(Range in ppm): 

NA 

Time 

NA 

Depth Color 

NA NA 

Sample ID No.: 13S B ?.Ct ¢~lf 
Sample Location: 13SB37 
Sampled By: 
C.O.C.No.: 

Type of Sample: 
[X) Low Concentration 
0 High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

v~ Ff,...e_ ~o , So-e__ Stt-r.J 

,..,....G<tS. .. 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

--~-Analysis Container Requirements Collected Other 

PCBs SW-846 8082 (1)4ozJar (Yes1 

See Figure 3-1 

Circle if Applicable: • .· · .·•. ·. Signature(s): 
1-~~-----~ ...... ~~--~ ...... ~~--~--..................... ~~~---1 

MS/MSO Duplicate ID No.: 
,.,.-----



[ I L) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

~urface Soil 
Cl Subsurface Soil 
Cl Sediment 
{] Other: 
[I QA Sample Type: 

Date: e/r<J> /<h'l 

SOIL & SEl;>IMENT SAMPLE LOG SHEET 

Page_) of l_ 

NSWC CRANE, SWMU13 Sample ID No.: 
N7 448 CTO 0343 Sample Location: 13SB lf 4> 

Sampled By: a...c..__./.r~ 
C.O.C.No.: 

Type of Sample: 
(X] Low Concentration 
[I High Concentration 

Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: l ~ '2.. ~ 

Method: b1~~\>lc. Tn.,..c \ 
Monitor Reading (ppm): -

¢-2./ 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

- Analysis Container Requirements Collected Other 

PCBs SW-846 8082 (1) 4oz Jar {Yes J 

See Figure 3c 1 

CircleifApplicable: •· Signature(s): 1--------------..---------------------------------........ 
~ Duplicate ___ •o~N-o_.: _______ _ 



[ 1 l) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

0 Surface Soil 
1J Subsurface Soil 
U Sediment 
[) Other: 
[] QA Sample Type: 

Date: 8/icl> /¢'I 
nme: l'f-31 
Method: b\5P05ohJe Tr-e ( 
Monitor Reading (ppm): - . 

Date: 

NA 
Method; 

NA 
Monitor Readings 

(Range in ppm): 

NA 

Time 

NA 

·•·•·•·· 

SOIL & SEl;>IMENT SAMPLE LOG SHEET 

Page_l_ of _L 

NSWC CRANE, SWMU 13 Sample 10 No.: 
N7448 CTO 0343 

Depth Color 

Sample Location: 
Sampled By: 
C.O.C. No.: ooS'3 

Type of Sample: 
[XI Low Concentration 
[] High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

v~ F.Nc. &i"'o ~"' StL•~ 
1'\fl( C.ctc.-US r 

Depth Color Description (Sand, Silt, Clay, Moisture, etc.)· 

NA NA NA 

Analysis Container Requirements Collected Other 

PC8s SW-846 8082 (1) 4oz Jar ( Yei J · 

q:a~~11~~t'tit9TE&!:., :~s- ·> ·.:·· ·•····· - '-'-·'' "'''··'' · ;<·.· .. · ..-~;; >.•.•.. .. ---:;; ··r-c ... :::s;Z>• :./·:;;2 •.• LH 

P1 o Nor we~l..,~ Prop~, ty 

See Figure 3-1 

Circle if Applicable:. .. Signature(s): 
..---------~"----..--~~~~~~~~~~~~~--.__ ....... 

MS/MSD Duplicate ID No.: ----



( 1 l) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[l Surface Soil 
::ff:""Subsurface Soil 
[] Sediment 
[) Other: 
[) QA Sample Type: 

Date: 0/t<b l<t>'-J 
Time: l Y I :;... 
Method: bt~blc. 
Monitor Reading (ppm): 

Date: 

NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

Time 

NA 

Analysis 

PCBs SW-846 8082 

N/ft-

SOIL & SEl;>IMENT SAMPLE LOG SHEET 

Page_{ of _I_ 

NSWC CRANE, SWMU13 Sample 10 No.: 
·Sample Location: 

13S~lfl ¢'-t¢6 
N7448 CTO 0343 

·•· . . •· . 

Depth 

Depth 

NA 

.. ···>.:'r.······•···· 
Color 

o.-.,,,.,.)li!.. 
Sro,,.,,._, 
fho-r:r-teA 
~y 

Color 

NA 

13SB l/- I 
Sampled By: 
C.O.C. No.: 00:58 

Type of Sample: 
{X] Low Concentration 
[) High Concentration 

·• ····· . ··· .. •·· .. ·········<.. .• •· .· ·.·.··· .·· . ·.. · .. 

Description (Sand, Silt, Clay, Moisture, etc.) 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

Container Requirements Collected Other 

(1) 4ozJar (Yes) 

. 
.. 

See Figure 3-1 

Circle if Applicable: Signature(s): 
t---:--._S_/M...._S.._D ___ -.--0-~-p-lic-a-te_l_D_N..,o""'.-: ------------t ~ L. k-w 



[ I L] Tetra Tech NUS, Inc. SOIL & SEl;>IMENT SAMPLE LOG SHEET 

Page ( of l - -

Project Site Name: NSWC CRANE. SWMU 13 Sample ID No.: 13S B y I <P6</:>'i!?> 
Project No.: N7 448 CTO 0343 Sample Location: 13SB 'ff 

Sampled By: c...~ / '1"'G-
a Surface Soil C.O.C.No.: 0058 

<;8::Subsurface Soil 
[) Sediment Type of Sample: 
[) Other: (X] Low Concentration 
a QA Sample Type: a High Concentration -

G6MJ $·~ l)Al'": -_ 
. __ :_·--·· ... ___ s:c· --•-··- - .--

: .. -·--·;<< _:•: -... -___ ,·· ... - -: s -'.: >"'.', -- •)T • - ------: :- ' 

Date: e/1'1> l<hY Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: l\f2.b \.. . ., ...... o,. ... ...,~ v~f"'/ F\f'lc. $A.t'lff> .+-- s: I I+ wl ~leqS.. 
Method: n,~c.blQ. ·~' G-8 1 ~l.Vtv 

(V\o TT'l.e..,,f 
Monitor Reading (ppm): - (1..'("0..Y 

., 
•--~ --••- -·-·.,.. -:-:·-, -_--·.·:·<.•-•(<•·····- -:-·: ___ -,---- ':•.-:•_ ... ,.:/. .·.:-':_:·: ·-,,_ .. ::--:-::~:---.. :~:: .. ::'=~::. _ ,_ .... , __ , __ ,---· ·: .-- · -:-::-·•:,- .. ,... ... _, _ -'·\"'':::-·· ,, _ _ ._::.:·-···--•:;····-:::-· .. - ----._:·····:•::• 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture; etc.) 

NA . NA NA NA NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

---·----- .:c:-::_ 
.,_,,.,_. __ 

Analysis Container Requirements Collected Other 

PCBs SW-846 8082 (1) 4oiJar ('YeS') 

Of:l~~m~'r.-t.t9res: 
--- ]'/) ·:· .. , ... ' y: '_--,-. ):}'';\;<_:_•'•\ :· ..• r~;fJV'<}:.D -,._,,, .... ·;::::;."}·•· :;·:;/<,_-_.,--- _,.;c_:c? :</_- 'L ,•,;.:.:- -.-

N ff+-

See Figure 3-1 

Circle ifAf>pticable; .. :- Signature(s): 

MS/MSO Duplicate IO No.: 

~L- ~~ ,..----



( 1 l) T elra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

0 Surface Soil 
>tt'§ubsurface Soil 
0 Sediment 
0 Other: 
U QA Sample Type: 

Date: 8/1<1> (ch 4 
Time: l3 ~ ;z:. 
Method: b.s~ble 1fou.cl 
Monitor Reading (ppm): -

Date: 

NA 

Method: 

NA 
Monitor Readings 

(Range in ppm): 

NA 

PCBs SW-846 8082 

N/tt-

nme 
NA 

Analysis 

SOIL & SEl;>IMENT SAMPLE LOG SHEET 

Page_l of _I_ 

NSWC CRANE, SWMU13 Sample ID No.: 13S B '-f2. <I> t-f ¢6 
13SB \.f 2... N7 448 CTO 0343 

: .. :::·'.· ··-.:-.-. -· ... ·, 

Depth Color 

Depth Color 

NA NA 

Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 
[X) Low Concentration 
[) High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

(1) 4oz Jar Cves ) 

See Figure 3-1 

Circle." A(>pl~able: Signature(s): 
.__....M_S/M_...S_O _______ O_u_p_li-ca-~re--IO-N-0-.:-----------------------1 ~t:'"-~ 



( j l] Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

fl Surface Soil 
;t)c'Subsurface Soil 
0 Sediment 
0 Other: 
0 QA Sample Type: 

Time: I '-td>¢> 
Method: thc:Po~hl~ Tf'l)~ \ 
Monitor Reading (ppm): -

Date: 

NA 

Method: 

NA 
Monitor Readings 

(Range in ppm): 

NA 

PCBs SW-846 8082 

Time 

NA 

Analysis 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_/_ of _I_ 

NSWC CRANE, SWMU 13 Sample ID No.: 13S B Y2.4>6¢>8 
13SB Y "-.. N7 448 CTO 0343 

Depth 

Depth 

NA 

. .·, .•·• .. 

Cofor 

o<C:) ... ')-t_ ~ro ... ,... 
"'1e1..,-l1......., 
l-\.,,h.+. ~ 

Color 

NA 

Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 
[X] Low Concentration 
l1 High Concentration 

. . .. 

Description (Sand, Silt, Clay, Moisture, etc.) 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

Container Requirements ' Collected Other 

(1) 4ozJar (Yes1
) 

See Figure 3-1 

.. cu_· ... ci_e,..if_Appli_.· .... · .. •-cable .... _· ·-; ... ···_ .... _. · ... _.·: . ..._···-··-·· .... · ·· ... ·...,_· _ _.·:.· ....... __._...· ... ·.·.._·_._ ___ -t Signature(s): 

MSIMSO Duplicate 10 No.: 
~------:---



( j L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page l of I - -

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13S @. 4 .3 <t> <I <t>6 
Project No.: N7 448 CTO 0343 Sample Location: 13SB <f 3 

Sampled By: C;.c.L. /~ 
a Surface Soil C.O.C.No.: 0059 

..g:..Subsurface Soil 
[) Sediment Type of Sample: 
a Other: IXJ Low Concentration 
{) QA Sample Type: a High Concentration 

9R4"l.'~Pt.E:OA1'A:· : · .. < : ... . 
. ./: .. •:'.:.· . ·····:> .. / .\ ,,, ·· ·····.· • n 2':". ·· '''"Cc,;xf• v:·.,((2' · .. ·' ...• · .. ·· . 

Date: 6( <ti> 14' <-/ Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: l ~Sc;b ~rµ or ... ~51E!_ v~., MN<!_ SA"'b, Sl~ ~l"'UC•S:. 
Method: 0lSf'lr~l..fc.. ~c...1 

' Brow...J 
Monitor Reading (ppm): - a.-'i 
~·~~~'E'fi~TA}'''·· 

...... ...... ·~·;::::··. 
. ,, 

: .,, .. ,,. :,:::,'/•·:•)· .: ,,,,,,,, ........... ·. ..,..., .: .,, ····: ·:::')•·'·'':••.:·:::·"····· ·•::'h'<iE ·.·: ....... ,,,.,,,. 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, .etc.) 

NA NA NA NA NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

•··<:·•Vc'Y/f~ • ,,, -Analysis Container Requirements Collected Other 

PCBs SW-846 8082 (1) 4ozJar r Yes') 
-

()S:$~AlJQr,-fst~tes: v ): .. 
.,····· .... , ... ·. ····:,···· .. ..... ~c:s ~·'···> •·· .. •yc;;::;z.•<•·''''""''''': .., . 

,,,.,,.,,., .... ,, 
·. ."· ... .,. 

1'4/Pr 

See Figure 3-1 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate to No.: ~c__L7ir-
-------- P-67 



[ j L) T elra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

0 Surface Soil 
fl Subsurface Soil 
0 Sediment 
0 Other: 
(] QA Sample Type: 

Date: 8/f <1> '" '-I 
nme: l~d S 
Method: bisf'Os-fek r--..( 
Monitor Reading (ppm): -

Date: 

NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

PCBs SW-846 8082 

Time 

NA 

Analysis 

SOIL & SEOIMENT SAMPLE LOG SHEET 

Page_I of_/_ 

NSWC CRANE, SWMU13 Sample ID No.: 
o~J<O 

13S B 4f./ ;,,.~ 
N7 448 CTO 0343 Sample Location: 13SB 'ttf 

Depth 

.. : ..-: .... ~ '· 

Depth 

NA 

Color 

Sampled By: 
C.O.C.No.: QOS9 

Type of Sample: 
[XI Low Concentration 
O High Concentration 

.. ··. . 
.: .. ·: .. .. 

Description (Sand, Silt, Clay, Moisture, etc.) 

.<.········· ·'••;•·•.• .. ··· ';.·:;;:: .. ·.·.··'··.•·:· <:\:···.•··~ .... Z•F•i.I'}•; 

Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA 

Container Requirements Collected Other 

(1) 4ozJar (Yes J 

See Figure 3-1 

Cir~ifAppljca61e; Signature(s): ............ --....................... ~~~--~~--~--~--~~~~~~~ 
~ Ouplic_a_te-IO_N_o_.=_________ ~ (_ -~ 



[ I L] Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

(] Surface Soil 
~ubsurface Soil 
0 Sediment 
(] Other: 
(] QA Sample Type: 

Date: S/11 l<l>'I · 
Time: dJ ct 2..-8 
Method: n,~hk ~I 
Monitor Reading {ppm): el'· 

Date: Time 

NA NA 

Method: 

NA 

Monitor Readings 

· (Range in ppm): 

NA 

Analysis 

PCBs SW-846 8082 

·.· 

SOIL & SEPIMENT SAMPLE LOG SHEET 

Page_I of _1_ 

NSWC CRANE, SWMU 13 Sample ID No.: 13S B 1.f S 4'YCb6 
13SB '15 N7 448 CTO 0343 

Depth 

4-6 1 

Depth 

NA 

. • .. · ·•·.. o•y;y · .· • •··.· .. 

Color 

0~"19Q.. 
ISn.u.>N 
"4\o-rTl e .f. 6-,..,..., 

Color 

NA 

Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 
[XI Low Concentration 
[) High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

(1)4ozJar (Yes-Y 

·. 

>/·.···· · .. ·· .. ·•.. ··•·· \. < .. ··.··· .. · •.. ··•···.·•· t 

See Figure 3· 1 

Circle if Applieable: .· Signature(s): 
--~--~--~----~~~----~~~--~~~--~~~ ....... 

MS/MSO Duplicate 10 No.: --- -----------



( 11:] Tetra Tech NUS, Inc. SOIL & SEPIMENT SAMPLE LOG SHEET 

Page_L_ of _7_ 

Project Site Name: 
Project No.: 

0 Surface Soil 
$..Subsurface Soil 
[) Sediment 
[) Other: 
[) QA Sample Type: 

NSWC CRANE, SWMU 13 
N7 448 CTO 0343 

Sample 10 No.: 
Sample Location: 13SB 'f6 
Sampled By: 
C.O.C.No.: 0057 

Type of Sample: 
(X) Low Concentration 
0 High Concentration 

9ft'~-~-~;gAt~ '' . •: /,, < ::< . : • i . y ·; <;; ; ·. ; <<!•<. c < . • . ·.· ·.· c>· <., c > . 
Date: B/t f> l<f> 'f _,-Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 4>cri_.s o~ Stow"' C-\Q.ye.y 5,iw.{) 
Method: t>""°"'s-1.k.. 1r ... ,1 \.f -6 I 1V'o"tTTe...C 
Monitor Reading (ppm): - ~ l!iii-- --·:·•:····--'····· :..-•::-•····· :.·.. ····•• ! '':;::-:;;• .. • .· .·.·;···;·:·•\·· ........ ·· .. ·:·_ ·_:·:i,··. __ .. ;-;..;:_····<••t.:::·.:;:··'.:':Y'.-•. -.<.·· "< 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

Method: 

NA 

Monitor Aea<fmgs 

(Range in ppm): 

NA 

PCBs SW-846 8082 

NA NA 

Analysis 

NA NA 

Container Requirements Collected 

(1)4ozJar ("Yes) 

See Figure 3-1 

Circle if Ajlptlcable: ·.· · • ·• . ·.. • Signature(s): 
....-.--______ -M_S_/M..._.SD----..-0-u-p-li-ca-te--IO_N_o-.: ______ ..._ __ ..._...__........,...._ __ _.. ~ <::..~ 

Other 



( j L] Tetra Tech NUS, Inc. SOIL & SEl;>IMENT SAMPLE LOG SHEET 

Page_l of _t _ 

Project Site Name: NSWC CRANE, SWMU13 Sample to No.: 
Project No.: 

[) Surface Soil 
.:8::""Subsurface Soil 
{] Sediment 
[) Other: 
{] QA Sample Type: 

N7 448 CTO 0343 
I 

Sample Location: 13SB l.{ T--
Sampled By: 
C.O.C.No.: 0059 

Type of Sample: 
[XI Low Concentration 
{] High Concentration 

Date: 8/u /C/J'-1 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: d.:> 'l 4> '-f 
Method: 'D1SfQScorbJ(!. TV'<lMI!/ 
Monitor Reading (ppm): cp 

C..l-A'/ Wi"+h ·~«i. 0 ~ 
Cotw<p:tcf-.._J SANO ,,, w6". 

~u~~~~t;1il)A;l~i~W;,~f'.:Wz:t@l'rJ¢%'F> _____________ /_/ '···-·---------------- -- ·:·• . __ _:• __ ._:://·-:· .. ·:·.' 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

Iii • --- i--,., 

Analysis Container Requirements Coll~ Other 

PCBs SW-846 8082 (1) 4ozJar ( Yes- J 

---

See Figure 3-1 

Circle if Apf>lipable: Signature(s): 
---~~ ...... -------..~~----~~~~~~~~~~~~--1 

MSIMSO Duplicate 10 No.: ----- -----



APPENDIX C.1.4 
SWMU 13 

SOIL SAMPLE LOG SHEETS 
EXTERNAL SUMP/DRAINAGE INVESTIGATION 



(it} Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage I11vestigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract # 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 .:i 
Ill 3· .. 
CD CD 

2/14/06 13:47 DPT 

Analysis Records 

n 0 ::t 3: J> 
2.. Ill 3 CD ::J 

ii' 
.. .. 111 
CD CD ':S'-

n o< .. D. !!. CD Ill D. ...... 

SW-

~ 2/14/06 13:47 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: 
~ 
':S' 
0 
D. 

oo 
..., CD 
J> Ill 
::Jn 
1111 --o < .. 
UI -· -·O 
UI ::J 

Nitroaromatics 
and Nitramines 

...... 3: 
"O 0 
"O ::J 
3 -· .... S' .. 

,, .. 
CD 
UI 
CD .. 
< 
Ill .. 
<" 
CD 

None 

13SS480002 

13SB48 

James Goerdt 

-Select-

0 
CD 
"O .. 
':S' 
...... 
~ .... 

0-2 

&' 
c 
::J .. ~ 

"O 
CD 

1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 .. 

dark brown 

;a 
CD 

.Cl 
c :;· 
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{"lb) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract # 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive · 

Sample Collection Records 

ti ::! 
Ill 3 .. 
ID ID 

2/14/06 13:50 DPT 

Analysis Records 

n ti -f 3: > 
2. Ill 3 ID ~ .. ... ii' ID ID ::r -n o< .. a.!!!. ID UI a. ....... 

SW-

V' 2/14/06 13:50 846-
8330. 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: ..... 3: 
ID "a 0 .. "a ~ ::r 3-0 ...... S' a. ... 

0 ti "O .., ID ... 
> Ill ID 
~n UI 

Ill::!. ID ... --a < < .. 
UI - Ill 
-o .. 
UI ~ < ID 

Nitroaromatics, 
Nitramines, 
and ROX 4°C 
Degradation 
Products 

13S6480204 

13S648 

James Goerdt 
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ti 
ID 
"a .. 
::r ..... 
::II ...... 

2-4 

n ~ 0 c "a 
~ ID .. 
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("I\} Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 ::! I» 3 .. 
ID ID 

2/14/06 13:25 DPT 

Analysis Records 

n 0 -I J:> 
2. I» 3· ID :II 

ii' 
.. .. 111 
ID ID :II'-

n o< .. 0. !:!!. ID 
0. UI 

...... 

SW-

~ 2/14/06 13:25 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: 
ID .. 
:II' 
0 
0. 
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)o UI 
:II n 
I»:::!. 
-'ti < .. 
UI -· -·0 
UI :II 
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and Nitramines 

...... :!: 
'ti 0 
'ti :II 
3 -· .... g 

"I 
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"I 
ID 
UI 
ID 
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< 
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~· 
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:II' 
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~ ..... 
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:II ID .. 
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("'R;} Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

cro 0357 

0000 

Archive 

Sample Collection Records 

0 ::t 
DI 3 .... 
ID ID 

2/14/06 13:30 DPT 

Analysis Records 

n 0 ::t 3: > 
5!. DI 3 ID ::::S 

iD ;;- ,... DI 
ID ::r -n o< .... Cl. !.!. ID Ill Cl. ...... 

SW-

~ 2/14/06 13:30 846-
8330 
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Sample ID# 

Sample Location 
ID 
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('"'R;} Tetra Tech· NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC. 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 :1 
Ill 3 .. 
ID ID 

2/14/06 13:35 DPT 
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n 0 ... 3:> 
2. Ill §' ID ::::J 

iD 
.. .. Ill 
ID ID ::r -n o< .. Cl. !!!. ID 

Cl. 
lft 
...... 

SW-

~ 2/14/06 13:35 846-
8330. 

General Observ?itions and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 
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3: ...... 3: 
ID ,, 0 .. ,, ::::J 
:r 3 -· 0 ..., S' 
Cl. .. 
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)tlft ID 
::::s n lft 
Ill::!. ID .. --a < < .. Ill 
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ID 
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13S6490608 
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:r 
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n ~ 0 
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('J Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 -I 
Ill §' ; ID 

2/14/06 09:45 DPT 
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n 0 -I Z> g, Ill §' ID :I 

ii' ; ... Ill 
ID ::r -n o-:l .... 

ID Cl.-· 
Cl. Ill 

...... 

SW-
~ 2/14/06 13:05 846-

8330 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

z .... z 
ID "Cl 0 .... "Cl :I ::r 3-0 .... S' Cl. .. 

oo "a 
.., ID .. 
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::s n Ill 

Ill:::!. ID .. -"O < < .... Ill 
Ill -· -·o .... 
Ill :I <" 

ID 
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"Cl .... 
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:I ID .... 
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(')Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

QA sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 =' Ill 3 .... 
ID ID 

2/14/06 13:10 DPT 

Analysis Records 

n 0 =' 3: > 
2. Ill 3 ID :::S .... .... Ill ii' ID ID ::r -n o< .... CL !!. ID UI 
CL ...... 

SW-

~ 2/14/06 13:10 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: 
ID .... 
::r 
0 
CL 

oo ..., ID 
:S:-UI 
:::s n 
Ill :!. --a < .... 
UI --·O 
UI :::S 
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,, 0 
,, :::s 
3 -· ~ S' ... 

,, ... 
ID 
UI 
ID 
~ 
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ID 
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::r 
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;::p 
~ 

3-5 

n -I 
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:::s ID .... 
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("'It.) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name. 

TtNUS Project# 

Task/Contract # 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 ::t 
Ill 3 .... 
ID ID 

2/14/06 13:15 DPT 

Analysis Records 

n 0 ::t ~> 
2. Ill 3 ID :I 

iD 
.... .. 111 
ID ID ::r -n o< .... a.!!. ID UI a. ...... 

SW-

~ 2/14/06 13:15 846-
8330. 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

~ ...... ~ 
ID 'a 0 .... 'a :I :r 3 -· 0 ........ S' a. .., 

oo ,, 
..., ID .., 
> UI ID 
:In UI 
Ill::::!. ID 
--a ~ < .... 
UI -· 

Ill 
-o .... 
UI :I c:· 

ID 

Nitroaromatics, 
Nitramines, 
and ROX 4°C 
Degradation 
Products 

13SB500709 

13SB50 

James Goerdt 

-Select-

0 
ID 
'a .... 
:r 
...... 
;:t 

........ 

7-9 

n -I 
0 < 
c 'a 
:I ID .... 

1 Glass 

- End of Report -
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Printed Date 
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UI 
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:I 
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("ft;} Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE N5WC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 ::! 
"' 3 .. 
ID ID 

2/14/06 11:25 DPT 

Analysis Records 

n 0 ::! Z> 
2. "' 3 ID :I 

iD 
.. .. "' ID ID ::r -

n o< .. CL!!!. ID UI CL ...... 

SW-

~ 2/14/06 11:25 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 1355510002 Created By James Goerdt 

Sample Location 135651 Created Date 2/14/06 
ID 

Modified By 
Sampled By James Goerdt 

Modified Date 
Concentration Low concentration 

Printed By James Goerdt 

Printed Date 2/1/07 

z .-.z 0 n 0 
ID 'a 0 ID 0 ID .. 'a :I 'a 0 UI 
::r 3 -· .. n 
0 .... g ::r ., ., 
CL ....... '6' ., 

;:p .. .... s· 
:I 

0-2 light tan 

oo ,, n ~ ::u n n 
""' ID 

., 0 ID 0 ::r 
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UI -· "' 3 :I 
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UI :I c:· ID UI 
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UI 
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w/Teflon 

2152006-1 
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- End of Report· -



{it;} Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

Cl :! 
Ill 3 .. 
ID ID 

2/14/06 11:30 DPT 

Analysis Records 

n Cl :! J: > 
2. Ill 3 ID :::S 

ii' Ii .. 111 
ID :r-n o~ .. 

ID Q. -· 
Q. Ill ..... 

SW-

~ 2/14/06 11:30 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

J: ....... J: 
ID 'O 0 .. 'O :::s :r 3 -· 0 ...... S' 
Q. "I 

0 Cl ,, 
..., ID "I 

>Ill ID 
:::s n Ill 
Ill::!. ID 

~ --a < .. Ill Ill --·0 .. 
Ill :::s <" 

ID 

Nitroaromatics 
4°C and Nitramines 

13SB510406 

13SB51 

James Goerdt 
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Cl 
ID 
'O .. 
:r 
....... 
;:I! ...... 

4-6 

n ""' 0 < c 'O 
:::s ID .. 

1 Glass 
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{1t} Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name CRANE NSWC 

TtNUS Project # 112GN6878 

Task/Contract # · CTO 0357 

WBSCode # 

QA Sample Type 

Status 

0000 

Archive 

Sample Collection Records 

c ... 
Ill 3 .. 
ID ID 

2/14/06 11:35 

Analysis Records 

n c :! 2. Ill 

ii' 
.. 3 
ID ID 

n .. 
ID 
Cl. 

~ 2/14/06 11:35 

DPT 

3:,.. 
ID ::I 
..Ill :r-o< 
Cl. !!!. 

Ill 
...... 

SW-
846-
8330. 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: 
ID .. 
:r 
0 
Cl. 

oc ..., ID 
,.. Ill 
::::in 
Ill:::!. _,, 
< .. 
Ill -· -o 
Ill ::I 

Nitroaromatics, 
Nitramines, 
and RDX 
Degradation 
Products 

...... 3: 
"D 0 
"D ::I 
3 -· ._.g .., 

,, .., 
ID 
Ill 
ID .., 
< 
Ill .. 
<" 
ID 

4°C 

13S6510607 
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James Goerdt 

-Select-

c 
ID 
"D .. 
:r 
...... 
::I! ._. 

6-7 

n ~ 0 
c "D 
::I ID .. 

1 Glass 
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('"R;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 ::! DI 3 .... 
ID ID 

2/15/06 15:00 DPT 

Analysis Records 

n 0 ::! ZJ> 
2. DI ID :I 
;;; .... 3 

"" DI ID ID :::r-
n o< .... a. !I!. ID UI a. ...... 

SW-

~ 2/15/06 15:00 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

z 
ID .... 
:::r 
0 
a. 

oo ,.. ID 
J> UI 
:In 
DI :::!. 
-"Cl < .... 
UI -· -o 
UI :I 

Nitroaromatics 
and Nitramines 

.- z 
"Cl 0 
"Cl :I 
3-.... g 

"I 

"Cl 
"I 
ID 
UI 
ID 
~ 
DI .... 
<' ID 

4°C 

13SS520002 

13SB52 

James Goerdt 

-Select-

0 
ID 

"Cl .... 
:::r 
.-
;:II ..... 

0-2 

n ~ 0 
c "Cl 
:I ID .... 

1 Glass 

- End of Report -
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Printed By 

Printed Date 
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"I 
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("lb) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 :! 
Ill 3 .... 
II> II> 

2/15/06 15:03 DPT 

Analysis Records 

n 0 -I 3: > 
2. Ill 3 II> :I .... .... Ill ii' II> II> :::r-n o~ .... 
II> Q. -· Ill Q. ...... 

SW-

~ 2/15/06 15:03 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: 
II> .... 
:::r 
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Q. 

oo 
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>Ill 
:I n 
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-i::s < .... 
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Ill :I 
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and Nitramines 
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"O 0 
"O :I 
3 -· ...... S' 

"I 
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II> 
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4°C 
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n ~ 0 c "O 
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(""R;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 ::t 
Ill 3 .... 
ID ID 

2/15/06 15:05 DPT 

Analysis Records 

n 0 -I 3:,. 
2. Ill §' ID :I 

ii' 
.... ....111 
ID ID :::r-

n o< .... CL!!!. ID 
CL UI 

...... 

SW-

~ 2/15/06 15:05 846-
8330. 

General Observations and Notes 

No Notes 

Sample ID# 1356520608 Created By James Goerdt 

Sample Location 135652 Created Date 2/15/06 
ID 

Modified By 
Sampled By James Goerdt 

Modified Date 
Concentration Low concentration 

Printed By James Goerdt 

Printed Date 2/1/07 

3: ....... 3: 0 n 0 
ID "Cl 0 ID 0 ID .... "Cl :I "Cl 0 UI 
:::r 3- .... .. n 
0 ...... S' :::r .. 
CL ....... -6' .. 

;:II .... 
...... 0 

:I 

6-8 orange 

oo "Cl n ~ : n n 
-to ID .. 0 0 :::r 
)lo UI ID c "Cl .0 3 Ill 
:In UI :I ID 5. ~ . Ill::!. ID .... 3 .. .. :it -"Cl < ID ID < .... Ill 3 :I 
UI -· .... .... -o 
UI :I < ID UI 

:I ID .... 
UI 

Nitroaromatics, 
4 oz. 
wide-

Nitramines, mouth Do 112GN6878-
and ROX 4°C 2 Glass clear MS/MSD 2172006-2 
Degradation 

w/Teflon 
Products 

cap 

- End of Report -



("'It) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE N5WC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

ti =t 
Ill 3 .... 
CD CD 

2/15/06 14:45 DPT 

. Analysis Records 

n ti =t 3: > 
2. Ill 3 CD :I 
;- .... .... Ill 

CD CD :I'-
n o< .... Cl. !!!. CD Ill Cl. ..... 

SW-

~ 2/15/06 14:45 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 1355530002 

Sample Location 135853 
ID 

Sampled By James Goerdt 

Concentration Low concentration 

3: .-.:z: ti 
CD "a 0 CD .... "a :I "a 
:I' 3 -· .... 
0 ...... S' :I' 
Cl. ..... 

"' ;::p 
...... 

0-2 

0 ti ,, n ~ ..., CD "' 0 > UI CD c "a 
:::s n Ill :I CD 
Ill:::!. CD .... 

"' -"a < < .... 
UI -· 

Ill 
-·O .... 
Ill :I ;:· 

CD 

Nitroaromatics 
and Nitramines 4°C 1 Glass 

- End of Report -

Created By James Goerdt 

Created Date 2/14/06 

Modified By 

Modified Date 

Printed By James Goerdt 

Printed Date 2/1/07 

n ti 
0 CD 
0 UI 

n 
"' "' 'i" .... s· 

:I 

Appeared to be 
a concrete 
basin at this 
outflow at 

brown approximately 
2' bgs. Sample 
was collected 
from this 
location 

.., n n 
CD 0 :I' 

.Cl 3 Ill 
:. ;· 3 
"' =It: CD ID 

:I 3 .... 
Ill Ill 
:I .... 
UI 

4 oz. wide-
mouth 

112GN6878-
clear 

2172006-2 
w/Teflon 
cap 



("'R:;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE N5WC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 :! 
QI 3 .. 
ID ID 

2/15/06 14:50 DPT 

Analysis Records 

n 0 :! 3: > 
2. QI 3 ID :I 

i' 
.. .. QI 
ID ID :r-

~ o< 
a.!!!. ID 

a. Ul 
...... 

SW-

~ 2/15/06 14:50 846-
8330. 

General Observations and Notes 

No Notes 

Sample ID# 1356530204 Created By James Goerdt 

Sample Location 135653 Created Date 2/15/06 
ID 

Modified By 
Sampled By James Goerdt 

Modified Date 
Concentration Low concentration 

Printed By James Goerdt 

Printed Date 2/1/07 

3: ...... 3: 0 n 0 
~ "c::J 0 ID 0 ID 

"c::J :I "c::J 0 Ul 
:r 3- .. n 
0 ~ S' :r .., .., 
a. ...... -a .., 

::it !:!: 
~ 0 

:I 

2-4 tan 

oo ,, n ~ :a n n 
..., ID .., 0 ID 0 :r 
> Ul ID c "c::J .0 3 QI 
::s n Ul :I ID c S' QI :::!. ID .. :::;" 3 .., :it -"c::J < ID ID < .. QI 3 :I 
Ul -· -·O .. .. 
Ill :I <" ID Ul 

ID :I .. 
Ul 

Nitroaromatics, 
4 oz. 
wide-

Nitramines, 
mouth 112GN6878-

and ROX 4°C 1 Glass clear 2172006-2 
Degradation 

w/Teflon 
Products 

cap 

- End of Report -



("It) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 ::! 
Ill 3 ... 
ID ID 

2/15/06 15:35 DPT 

Analysis Records 

n 0 ::! ~,. 

2. Ill 3 ID :I ... ""Ill iD ID ID ::r -n o< ... a.!! ID Ill a. ....... 

SW-
~· 2/15/06 15:35 846-

8330 

General Observations and Notes 

No Notes 

Sample ID# 1355540002 

Sample Location 135654 
ID 

Sampled By James Goerdt 

Concentration Low concentration 

~ ..... ~ 0 
ID "Cl 0 ID ... "Cl :I "Cl ::r 3- ... 
0 ..., S' ::r 
a. ..... .. 

;:!! ..., 

0-2 

oo 'V n ~ _,, ID .. 0 
,. Ill ID c "Cl 
:::s n Ill :I ID 
Ill:::!. ID ... 

~ -"Cl < ... 
Ill -· 

Ill 
-·O ... 
Ill :I <" 

ID 

Nitroaromatics 
4°C 1 Glass and Nitramines 

- End of Report -

Created By James Goerdt 

Created Date 2/14/06 

Modified By 

Modified Date 

Printed By James Goerdt 

Printed Date 2/1/07 

n 0 
0 ID 
0 Ill .. n .. 

'6" ... c;· 
:I 

Original staked 
location had 
refusal at 2' 
bgs. This 
sample was 

light brown collected there 
and then the 
boring was 
moved back 5' 
for remaing 
sample depths. 

::a n n 
ID 0 ::r 
.Cl 3 !. 
5. 3 :I .. 'I: ID ID 

:I 3 ... 
ID Ill 
:I ... 
Ill 

4 oz. wide-
mouth 

112GN6878-
clear 
w/Teflon 

2172006-2 

cap 



~ Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c ::! 
Ill 3 .... 
ID ID 

2/15/06 15:38 DPT 

Analysis Records 

n c ::! 3: > 
2. Ill 3 ID ::::J 

ii' 
.... .... Ill 
ID ID ::J"-

n o~ .... 
ID a.-· IA a. ...... 

SW-

~ 2/15/06 15:38 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: 
ID .... 
:I' 
0 a. 

oc ..., ID 
:S- IA 
::::Jn 
Ill::!. _,, 
< .... 
IA -· -·O 
IA ::::J 

....... 3: 
,, 0 
,, ::::J 

3 -· ...... S' ... 

.,, ... 
ID 
IA 
ID 
~ 
Ill .... :c· 
ID 

Nitroaromatics 
4°C and Nitramines 

13S8540305 

13S854 

James Goerdt 

-Select-

c 
ID ,, .... 
:I' 

....... 
;:p ...... 

3-5 

n -I 
0 < c ,, 
::::J ID .... 

2 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 ... 

orange 

: n 
0 

.Q 3 
5. 3 ... 
ID ID 

::::J 3 .... 
ID IA 
::::J .... 
IA 

4 oz. 
wide-
mouth Do 
clear MS/MSD 
w/Teflon 
cap 

James Goerdt 

2/15/06 

James Goerdt 

2/1/07 

c 
ID 
IA 
n ... 
'6' .... 
0 
::::J 

n 
:I' 
Ill ;· ... 

112GN6878-
2172006-2 



("It} Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c ... 
Ill 3· .. 
ID ID 

2/15/06 15:40 DPT 

Analysis Records 

n c ... 3: > 
2. Ill 3· ID :I .. .. 111 ii' ID ID :r-
n o< .... a.!. ID a. UI 

...... 

SW-
<:# 2/15/06 15:40 846-

8330. 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: 
ID .... 
:r 
0 
a. 

oc 
... ID 
J> UI 
::in 
Ill::!. 
-"Cl < .. 
UI -· -·O 
UI :I 

Nitroaromatics, 
Nitramines, 
and ROX 
Degradation 
Products 

...... 3: 
"Cl 0 
"Cl :I 
3 -· .... g ... 

,, ... 
ID 
UI 
ID ... 
< 
Ill .. c:· 
ID 

4°C 

13SB540507 

13SBS4 

James Goerdt 

-Select-

c 
ID 

"Cl .... 
:r 

...... = .... 

5-7 

n :< 0 
c "Cl 
:I ID .... 

1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 ... 

light grey 

::D 
ID 

.Cl 

=· ... 
ID 
3 
ID 
:I .. 
UI 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

n 
0 
3 
3 
ID 
:I .. 
UI 

James Goerdt 

2/15/06 

James Goerdt 

2/1/07 

c 
ID 
UI n ... -a· .. c;· 
:I 

n 
:r 
Ill 
5' -

112GN6878-
2172006-2 



"It Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c -I 
Ill 3· .. 
ID ID 

2/14/06 09:28 DPT 

Analysis Records 

n c ::! 3: ,. 
2. Ill 3 ID :I .. .. Ill ii' ID ID :::r-
n o< .. a.!!!. ID a. UI 

...... 

SW-

~ 2/15/06 09:28 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 1355550002 Created By James Goerdt 

Sample Location 135655 Created Date 2/14/06 
ID 

Modified By 
Sampled By James Goerdt 

Modified Date 
Concentration Low concentration 

Printed By James Goerdt 

Printed Date 2/1/07 

3: ...... 3: c n c 
~ "O 0 ID 0 ID 

"O :I "O 0 IA 
:::r 3 -· .. n 
0 ..... g :::r ... ... 
a. ...... '6' ... 

= ti: ...... 0 
:I 

0-2 light brown 

oc ,, n ~ ;a n n 
.., ID ... 0 ID 0 :::r 
J> UI ID c "O .Q 3 Ill 
:In UI :I ID c :;· 
Ill:::!. ID .. ::;· 3 

~ :ti: -"O ID ID < .. Ill 3 :I 
UI --·O .. .. 
UI :I <" ID IA 

ID :I .. 
UI 

4 oz. wide-

Nitroaromatics 
mouth 

112GN6878-
4°C 1 Glass clear 

and Nltramines w/Teflon 
2152006-1 

cap 

- End of Report -



{"I\':.) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

ti ::! 
Ill 3 .. 
ID ID 

2/15/06 09:30 DPT 

Analysis Records 

n ti ::! 3: )> 
2. Ill ID ~ 

ii' 
.. 3 .. 111 
ID ID :::J"-

n o~ .. 
ID a.-· 
a. Ill 

...... 

SW-

~ 2/15/06 09:30 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: ...... 3: 
ID "Cl 0 .. "Cl~ 
:::J' 3 -· 0 ....... S' a. ... 

0 ti ,, 
..., ID ... 
J> Ill ID 
~n Ill 
Ill :!. ID 

~. -"Cl < .. Ill 
Ill -· -·o .. 
Ill ~ <" 

ID 

Nitroaromatics 
and Nitramines 4°C 

13SB550406 

13SB55 

James Goerdt 

-Select-

ti 
ID 

"Cl .. 
:::J' 

...... 
;:It ....... 

4-6 

n ~ 0 
c "Cl 
~ ID .. 

1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 ... 

dark tan 

~ 
A 
5. ... 
ID 
3 
ID 
~ .. 
Ill 

4 oz. wide-
mouth 
clear 
w/Teflon 
cap 

James Goerdt 

2/15/06 

James Goerdt 

2/1/07 

ti 
ID 
Ill 
n ... 
-6' .. 
0 
~ 

n n 
0 :::J' 
3 Ill ;· 3 :ti: ID 
~ .. 
Ill 

112GN6878-
2152006-1 



(') Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC . 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 :::.1 
Ill 3 .... 
ID ID 

2/15/06 09:33 DPT 

Analysis Records 

n 0 :::.1 3: J> 
!2. Ill 3 ID :I 

ii' 
.... .... Ill 
ID ID ::r -

n o< .... Cl.!. ID Ul Cl. ...... 

SW-

~ 2/15/06 09:33 846-
8330. 

General Observations and Notes 

No Notes 

Sample ID# 13S6550608 

Sample Location 13S655 
ID 

Sampled By James Goerdt 

Concentration -Select-

3: """3: 0 
a "Cl 0 ID 

"Cl :I "Cl ::r 3 -· .... 
0 ....... S' ::r 
Cl. """ "I 

::P ....... 

6-8 

oo ,, n ~ ..., ID "I 0 
J> Ul ID c "Cl 
:In Ul :I ID 
Ill::::!. ID .... 

"I 
-"Cl < < .... 
Ul - Ill 
-o .... 
Ul :I <" 

ID 

Nitroaromatics, 
Nitramines, 
and RDX 4°C 1 Glass 
Degradation 
Products 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 
"I 

dark grey 

;io 
ID .a 
c 
:;· 
ID 
3 
ID 
:I .... 
Ul 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

James Goerdt 

2/15/06 

James Goerdt 

2/1/07 

0 
ID 
Ul 
n 
:::!. 
"Cl .... 
0 
:I 

n n 
0 :::r 
3 !. 
3 :I 

:it ID 
:I .... 
Ul 

112GN6878-
2152006-1 



("I\':.) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE N5WC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c ::i 
DI 3 .. 
ID ID 

2/15/06 09:42 DPT 

Analysis Records 

n c ::i 3: ,.. 
2. DI 3 ID :I 

iD 
.. ,. DI 
ID ID ':r -n o< .. c. !!!. ID UI c. ..... 

SW-

~ 2/15/06 09:42 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 1355560002 Created By James Goerdt 

Sample Location 135656 Created Date ·2/14/06 
ID 

Modified By 
Sampled By James Goerdt 

Modified Date 
Concentration Low concentration 

Printed By James Goerdt 

Printed Date 2/1/07 

3: ...... 3: c n c 
ID "a 0 ID 0 ID .. "a :I "a 0 UI 
':r 3 -· .. n 
0 .... g ':r 

., ., 
c. ...... '6' ., 

::t .. 
..... 0 

:I 

0-2 dark grey 

oc .,, n ~ ;:a n n 
-tt ID ., 0 ID 0 ':r 
)lo UI ID c "a .Cl 3 DI 
:I n UI :I ID 5. :;· 
DI ::!. ID .. 3 ., ., • --a < ID ID < .. DI 3 :I 
UI -· -·O .. .. 
UI :I :c· ID UI 

ID :I .. 
UI 

4 oz. wide-

Nitroaromatics 
mouth 

112GN6878-
4°C 1 Glass clear 

and Nitramines 
w/Teflon 

2152006-1 

cap 

- End of Report -



("lb) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c ::! 
QI 3 .... 
ID ID 

2/15/06 09:45 DPT 

Analysis Records 

n c ... 3: > 
2. QI 3· ID :I .... .... QI ii' ID ID :::r-n o< .... CL!, ID 
CL UI ..... 

SW-

~ 2/15/06 09:45 846-
8330. 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: 
ID .... 
:::r 
0 
CL 

/ 

oc ..., ID 
J> UI 
:::s n 
QI :::!. --a < .... 
UI -· -·o 
UI :I 

Nitroaromatics, 
Nitramines, 
and ROX 
Degradation 
Products 

..... 3: 
'a 0 
'a :I 
3 -· ..... S' ... 

.,, ... 
ID 
UI 
ID ... 
< 
DI .... 
:c:· 
ID 

4°C 

13S6560305 

13S656 

James Goerdt 

-Select-

c 
ID 
'a .... 
:::r ..... 
= ..... 

3-5 

n ;J 0 
c 'a 
:I ID .... 

1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Oat~ 

n 
0 
0 ... 

tan 

::a 
ID 
~ 

5. ... 
ID 
3 
ID 
:I .... 
UI 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

n 
0 
3 
3 
ID 
:I .... 
UI 

James Goerdt 

2/15/06 

James Goerdt 

2/1/07 

c 
ID 
UI 
n ... 
ii' .... 
0 
:I 

n 
:::r 
QI 
;' 
'II: 

112GN6878-
2152006-1 



(')Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 ... 
I» a· .. 
ID ID 

2/15/06 09:05 DPT 

Analysis Records 

n 0 ::1 3: > 
2. I» ID ~ 

iD 
.. 3 ..111 
ID ID :::r-

n o~ .. a.-· ID Ill a. ..... 

SW-

<# 2/15/06 09:05 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 1355570002 Created By James Goerdt 

Sample Location 135657 Created Date 2/14/06 
ID 

Modified By 
Sampled By James Goerdt 

Modified Date 
Concentration Low concentration 

Printed By James Goerdt 

Printed Date 2/1/07 

3: ...... 3: 0 n 0 
ID "CJ 0 ID 0 ID .. "CJ ~ "CJ 0 Ill 
:::r 3 -· .. ., n 
0 ..... g :::r ., 
a. ., ...... j = ..... 0 

~ 

0-2 light brown 

ai ,, n ~ ::u n n ., 0 ID 0 :::r 
J>UI ID c "CJ .Q 3 !. 
~n Ill ~ ID c 
I»::::!. ID .. :;· 3 ~ 

--a ~ ID ID 'II: 
< .. 
Ill -

I» 3 ~ 
-·O .. .. 
Ill ~ :c· ID Ill 

ID ~ .. 
Ill 

4 oz. wide-

Nitroaromatics 
mouth 

112GN6878-
4°C 1 Glass clear 

and Nitramlnes 
w/Teflon 

2152006-1 

cap 

- End of Report -



("R;} Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c ::! 
Ill 3 .. 
ID ID 

2/15/06 09:08 DPT 

Analysis Records 

n c -I z> 
5!. Ill 3· ID :I 

ii' 
.. ..111 
ID ID '::s'-

n o< .. Q. !!. ID Ill Q. ...... 

SW-

~ 2/15/06 09:08 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

z 
ID .. 
'::s' 
0 
Q. 

oc 
.... ID 
>111 
:In 
Ill::!. 
-"O < .. 
Ill-· -·O 
Ill :I 

Nitroaromatics 
and Nitramines 

...... z 
'ti 0 
'ti :I 
3 -· ..... S' .. 

'a .. 
ID 
Ill 
ID 
~ 
Ill .. :c· 
ID 

4°C 

1356570406 

13SB57 

James Goerdt 

-Select-

c 
ID 
'ti .. 
'::s' 

' ...... 
~ ..... 

4-6 

n ~ 0 
c 'ti 
:I ID .. 

1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 .. 

dark tan 

;:v 
ID 
.Cl 
5. .. 
ID 
3 
ID 
:I .. 
Ill 

4 oz. wide-
mouth 
clear 
w/Teflon 
cap 

n 
0 
3 
3 
ID 
:I .. 
Ill 

James Goerdt 

2/15/06 

James Goerdt 

2/1/07 

c 
ID 
Ill 
n .. -a· .. 
0 
:I 

n 
'::s' 
Ill ;· 
• 

112GN6878-
2152006-1 



{~)Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBS Code# 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c .... 
Ill 3 .... 
ID ID 

2/15/06 09:11 DPT 

Analysis Records 

n c .... z> 
2. Ill ~i' ID :I .... .... Ill ii' ID ID :::r-n o< .... a.!. ID UI a. ..... 

SW-

~ 2/15/06 09:11 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

z 
~ 
:::r 
0 a. 

oc 
..., ID 
J> UI :s n 
Ill::!. _,, 
< .... 
UI -· -o 
UI :I 

Nitroaromatics 
and Nitramines 

..... z 

.,, 0 

.,, :I 

3 -· 
..... ~ .. 

,, .. 
ID 
UI 
ID .. 
< 
Ill .... c:· 
ID 

4°C 

13S6570911 

13S657 

James Goerdt 

-Select-

c 
ID .,, .... 
:::r ..... 
;:p ...., 

9-11 

n .... 
0 < c .,, 
:I ID .... 

1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 .. 

tan 

~ 
.Cl 
5. .. 
ID 
3 
ID 
:I .... 
UI 

4 oz. wide-
mouth 
amber 
w/Teflon 
cap 

James Goerdt 

2/15/06 

James Goerdt 

2/1/07 

c 
ID 
UI 
n 
::!. .,, .... 
0 
:I 

n n 
0 :::r 
3 !. 
3 :I • ID 
:I .... 
UI 

112GN6878-
2152006-1 



Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode# 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c :! 
Ill 3 .... 
ID ID 

2/15/06 09:15 DPT 

Analysis Records 

n c ... J: ,.. 
2. Ill 3· ID ::I .... .... 111 ii' ID ID ::I'-
n o< .... a.!!!. ID Ill a. ...... 

SW-
~- 2/15/06 09:15 846-

8330. 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

J: ""' J: 
ID "Cl 0 .... "Cl ::I 
::I' 3-0 ..... S' a. "I 

oc ,, 
..., ID "I 
,.. Ill ID 
::::in Ill 
Ill::!. . ID 

"I _,, 
< < .... 

Ill - Ill -o .... 
Ill ::I <" 

ID 

Nitroaromatlcs, 
Nitramines, 
and ROX 4°C 
Degradation 
Products 

1358571112 

135857 

James Goerdt 

-Select-

c 
ID 

"Cl .... 
::I' 

""' ::t ..... 

11-12 

n ~ 0 
c "Cl 
::I ID .... 

1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 
"I 

dark grey 

~ 
ID 
.0 
c ::;· 
ID 
3 
ID 
:I .... 
Ill 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

n 
0 
3 
3 
ID 
::I .... 
Ill 

James Goerdt 

2/15/06 

James Goerdt 

2/1/07 

c 
ID 
Ill n 
~ 

"Cl .... 
0 
::I 

n 
::I' 
!. 
::I 
:ti: 

112GN6878-
2152006-1 



(') Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE N5WC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c .... 
Ill 3 .... 
ID ID 

2/15/06 08:55 DPT 

Analysis Records 

n c ::! 3:,. 
2. Ill 3 ID :I 

ii' 
.... .... 111 
ID ID :::r-

n o< .... ~!!!. ID 
~ 

UI 
...... 

SW-

~ 2/15/06 08:55 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 1355580002 Created By James Goerdt 

Sample Location 135B58 Created Date 2/14/06 
ID 

Modified By 
Sampled By James Goerdt 

Modified Date 
Concentration Low concentration 

Printed By James Goerdt 

Printed Date 2/1/07 

3: ...... 3: c n c 
ID "CJ 0 ID 0 ID .... "CJ :I "CJ 0 UI 
:::r 3 -· .... n 
0 ....... S' :::r "I ::!. 
~ "I ...... "CJ 

~ .... 
....... o· 

:I 

0-2 tan 

oc 'V n .... ;a n n 
..., ID "I 0 < ID 0 :::r 
J> UI ID c "CJ .0 3 Ill 
:In UI :I ID c :i Ill:::!. ID .... ::;· 3 

~ =It -"CJ ID ID < .... Ill 3 :I 
UI -· -·O .... .... 
UI :I :c· ID UI 

ID :I .... 
UI 

4 oz. wide-

Nitroarornatics 
mouth 

112GN6878-
4°C 1 Glass clear 

and Nitrarnines w/Teflon 
2152006-1 

cap 

- End of Report -



("ft;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

t7 ::! 
DI 3 .... 
II> II> 

2/15/06 08:58 DPT 

Analysis Records 

n t7 ... 3:> 
2. DI 3 II> :I 

iD 
.... ,... DI 
II> II> ::r -n o< .... a.!!!. II> Ill a. ...... 

SW-

~ 2/15/06 08:58 846-
8330. 

General Observations and Notes 

No Notes 

Sample ID# 1356580203 Created By James Goerdt 

Sample Location 13SB58 Created Date 2/15/06 
ID 

Modified By 
Sampled By James Goerdt 

Modified Date 
Concentration Low concentration 

Printed By James Goerdt 

Printed Date 2/1/07 

' 
3: .-. 3: t7 n t7 
II> "Cl 0 II> 0 II> .... "Cl :I "Cl 0 Ill ::r 3 -· .... n 
0 ..... S' ::r .. .. 
a. .-. -a .. 

~ .... 
..... 0 

:I 

2-3 light tan 

0 t7 'V n ~ ::a n n 
.... II> .. 0 II> 0 ::r > Ill II> c "Cl A 3 DI 
:::s n Ill :I II> c S' DI :::!. II> .... =i' 3 

~ --"Cl II> II> < .... :I 
Ill -· 

DI 3 -·O .... .... 
Ill :I c:· II> Ill 

:I II> .... 
Ill 

Nitroaromatics, 
4 oz. 
wide-

Nitramines, 
mouth 112GN6878-

and RDX 4°C 1 Glass 
clear 2152006-1 

Degradation 
w/Teflon 

Products 
cap 

- End of Report -



(~)Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 :! 
DI 3 .... 
ID ID 

2/15/06 08:35 DPT 

Analysis Records 

n 0 ... z> 
2. DI §' ID :I 

ii' 
.... ""'DI ID ID ~-n o< .... Q. !!. ID UI Q. ...... 

SW-

~ 2/15/06 08:35 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 1355590002 Created By James Goerdt 

Sample Location 13SB59 Created Date 2/14/06 
ID 

Modified By 
Sampled By James Goerdt 

Modified Date 
Concentration Low concentration 

Printed By James Goerdt 

Printed Date 2/1/07 

z --·z 0 n 0 
a "O 0 ID 0 ID 

"O :I "O 0 Ill 
~ 3 -· .... n 
0 ....... S' ~ 

... ... 
Q. .- -6" ... 

~ C!: ....... 0 
:I 

0-2 dark brown 

oo ,, n :i f n n ..., ID ... 0 0 ~ 
Jll UI ID c "CJ .a 3 DI 
:::s n UI :I ID c S' DI :::!. ID .... :r 3 ... =II: -"CJ < ID ID < .... :I 
UI - DI 3 -o .... .... 
UI :I <" ID UI 

:I ID .... 
UI 

4 oz. wide-

Nitroaromatics 
mouth 

112GN6878-
4°C 1 Glass clear and Nitramines 

w/Teflon 2152006-1 

cap 

- End of Report -



(1\) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 :::! 
Ill 3 .. 
Ill Ill 

2/15/06 08:45 DPT 

Analysis Records 

n 0 -I Z> 
2. Ill 3· Ill :I .. .. 111 ii' Ill Ill :r-
n o< .. a.!!?. Ill 
a. UI ..... 

SW-

~ 2/15/06 08:45 846-
8330. 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

z ...... z 
Ill "O 0 .. "O :I :r 3 -· 0 ....... S' a. ... 

00 .,, 
""'111 ... 
)It UI Ill 
:In UI 
Ill:::!. Ill ... 
-"O < < .. Ill 
UI -· -·O .. 
UI :I <" Ill 

Nitroaromatics, 
Nitramines, 
and ROX 4°C 
Degradation 
Products 

13SB590204 

13SB59 

James Goerdt 

-Select-

0 
Ill 

"O .. 
:r 

....... 
;:p 

....... 

2-4 

n ~ 0 
c "O 
:I Ill .. 

1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 ... 

dark tan 

:a 
Ill 
.0 
c :;· 
Ill 
3 
Ill 
:I .. 
UI 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

James Goerdt 

2/15/06 

James Goerdt 

2/1/07 

0 
Ill 
UI 
n ... 
-6" 
!::!: 
0 
:I 

n n 
0 :r 
3 !. 
3 :I -Ill 
:I .. 
UI 

112GN6878-
2152006-1 



("'lb} Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE N5WC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c ::! 
Ill 3 .... 
ID ID 

2/15/06 16:22 DPT 

Analysis Records 

n c ::! :!:> 
2. Ill 3 ID :I 

ii' 
.... .... Ill 
ID ID ::r -

n o< .... a.!. ID UI a. ...... 

SW-

~ 2/15/06 16:22 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 1355600002 Created By James Goerdt 

Sample Location 135B60 Creat.ed Date 2/14/06 
ID 

Modified By 
Sampled By James Goerdt 

Modified Date 
Concentration Low concentration 

Printed By James Goerdt 

Printed Date 2/1/07 

3: ..... 3: c n c 
ID 'a 0 ID 0 ID .... 'a :I 'a 0 UI ::r 3- .... 

""I n 
0 ...... g ::r ""I 

a. ..... -a ""I 
~ .... 

...... 0 
:I 

0-2 brown 

oc "V n ~ ~ n n 
..., ID ""I 0 0 ::r 
)o UI ID c 'a .a 3 Ill 
:In UI :I ID c ;-
Ill::!. ID .... ::;' 3 
--a ~ ID =It: < .... ID 

:I 
UI - Ill 3 -·0 .... li1' UI :I < ID 

:I ID .... 
UI 

4 oz. wide-

Nitroaromatics 
mouth 

112GN6878-
4°C 1 Glass clear 

and Nitramines 
w/Teflon 

2172006-2 

cap 

- End of Report -



("It} Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBS Code# 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 =! 
Ill 3 .... 
ID II! 

2/15/06 16:25 DPT 

Analysis Records . 

n 0 =! 3:,. g, Ill 3 ID :::S 

ii' 
.... .... Ill 
ID ID :::r-

n o< .... CL!!,!, 
ID 
CL Ill 

...... 

SW-

~ 2/15/06 16:25 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: 
ID ... 
:::r 
0 
CL 

oo 
"" ID ,. Ill 
:::s n 
Ill:::!. --a < .... 
Ill -· -·O 
Ill :::s 

Nitroaromatics 
and Nitramines 

...... 3: 
'a 0 
'a :::s 
3-.... S' .. 

,, .. 
ID 
Ill 
ID 

~ 
Ill 
ct 
< 
ID 

4°C 

1356600406 

135660 

James Goerdt 

-Select-

0 
ID 
'a .... 
:::r 

...... = .... 

4-6 

n ~ 0 
c 'a 
:::s ID .... 

1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 .. 

light brown 

::u 
ID 
.0 
c 
::; 
ID 
3 
ID 
:::s .... 
Ill 

4 oz. wide-
mouth 
clear 
w/Teflon 
cap 

n 
0 
3 
3 
ID 
:::s ... 
Ill 

James Goerdt 

2/15/06 

James Goerdt 

2/1/07 

0 
ID 
Ill 
n 
:::!. 
'a 
ct 
0 
:::s 

n 
:::r 
Ill 
;-
:ti: 

112GN6878-
2172006-2 



{"lb) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c ::! 
Ill 3 .. 
ID ID 

2/15/06 16:28 DPT 

Analysis Records 

n c -I 3:,.. g, Ill §' ID :::S 

ii' 
.. .. 111 
ID ID ::r -n o~ .. 

ID a.-· 
UI a. ...... 

SW-

~ 2/15/06 16:28 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: ...... 3: 
ID 'O 0 .. 'O :::s ::r 3-0 .... g a. "I 

oc ,, 
..., ID "I 

J> UI ID 
:::s n UI 

Ill::!. ID 
"I 

-i::s < < .. 
UI -

Ill 
-o ~ UI :::S 

ID 

Nitroaromatics 
4°C and Nitramines 

13SB600810 

13SB60 

James Goerdt 

-Select-

c 
ID 
'O .. 
::r 

...... 
::t .... 

8-10 

n ~ 0 
c 'O 
:::s ID .. 

1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 
"I 

Qrange 

~ 
.a 
5. 
"I 
ID 
3 
ID 
:::s .. 
UI 

4 oz. wide-
mouth 
clear 
w/Teflon 
cap 

James Goerdt 

2/15/06 

James Goerdt 

2/1/07 

c 
ID 
UI 
n 
"I 

'6° 
!:!: 
0 
:::s 

n n 
0 ::r 
3 !. 
3 :::s 

:ti: ID 
:::s .. 
UI 

112GN6878-
2172006-2 



("It) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c ::t 
Ill 3 ... 
ID ID 

2/15/06 16:30 DPT 

Analysis Records 

n c ... z ,. 
2. Ill 3 ID :I ... rPI» ii' ID ID :::r-n o< ... a.!!!. ID 
a. UI 

..... 

SW-

~ 2/15/06 16:30 846-
8330. 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

z """'Z 
~ "Cl 0 

"Cl :I :::r 3 -· 0 ....... S' a. "I 

oc 'V ,. ID "I 
)o UI ID 
:::s n UI 

Ill::!. ID 
"I 

-"Cl < < ... Ill 
UI -· -o ... 
UI :I < ID 

Nitroaromatics, 
Nitramines, 
and ROX 4°C 
Degradation 
Products 

13SB601012 

13SB60 

James Goerdt 

-Select-

c 
ID 
"Cl ... 
:::r ..... 
:::I! ....... 

10-12 

n ~ 0 c "Cl 
:I ID ... 

1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 
"I 

orange 

:a 
ID 

.Cll 
c 
=i' 
ID 
3 
ID 
:I ... 
UI 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

James Goerdt 

2/15/06 

James Goerdt 

2/1/07 

c 
ID 
UI 
n 
"I 

i 
0 
:I 

n n 
0 :::r 
3 Ill 

S" 3 -ID 
:I 
&r 

112GN6878-
2172006-2 



("It) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c ... 
Ill 3 .... 
Ill Ill 

2/15/06 16:08 DPT 

Analysis Records 

n c ... 3: ,.. 
2. Ill 3· Ill :I 

iD 
.... .... Ill 
Ill Ill :::J'-

n o< .... CL!, Ill Ill CL ...... 

SW-

~ 2/15/06 16:08 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 1355610002 Created By James Goerdt 

Sample Location 135661 Created Date 2/14/06 
ID 

Modified By 
Sampled By James Goerdt 

Modified Date 
Concentration Low concentration 

Printed By James Goerdt 

Printed Date 2/1/07 

3: ...... 3: c n 0 
Ill "CJ 0 Ill 0 Ill .... "CJ :I "CJ 0 UI 
:::J' 3 -· .... n 
0 ._.g :::J' "I "I 

CL ...... -6" "I rt .... 
._. 0 

:I 

0-2 brown 

oc .,, g ... ;a n n 
.... Ill "I < Ill 0 :::J' 
,..~ Ill c "CJ .Cl 3 Ill Ill :I Ill c ;· :I "I Ill .... =i' 3 Ill-· "I :ti: _,, 

< Ill Ill < .... :I 
Ill -· 

Ill 3 -·O .... .... 
Ill :I < Ill Ill 

:I Ill .... 
Ill 

4 oz. wide-

Nitroaromatics 
mouth 

112GN6878-
4°C 1 Glass clear 

and Nitramines 
w/Teflon 

2172006-2 

cap 

- End of Report -



("It) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 :! 
Ill 3 .. 
ID ID 

2/15/06 16:10 DPT 

Analysis Records 

n 0 -I z> 
2. Ill 3 ID :::S 

ii' 
.. .. 111 
ID ID ::r -

~ o< 
CL !!. ID UI 

CL ..... 

SW-

~ 2/15/06 16:10 846-
8330. 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

z ,....z 
ID ,, 0 .. ,, :::s 
::r 3 -· 0 ...., S' 
CL ... 

oo ,, 
.,.. ID ... 
> UI ID 
:::s n UI 
Ill:::!. ID ... _,, 

< < .. 
UI -· 

Ill 
-o .. 
UI :::S ::· 

ID 

Nitroaromatics, 
Nitramines, 
and ROX 4°C 
Degradation 
Products 

1358610204 

135861 

James Goerdt 

-Select-

0 
ID ,, .. 
::r ,.... 
~ ...., 

2-4 

n ~ 0 
c ,, 
:::s ID .. 

1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 ... 

orange 

;a 
ID .a 
c :;· 
ID 
3 
ID 
:::s .. 
UI 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

James Goerdt 

2/15/06 

James Goerdt 

2/1/07 

0 
ID 
UI 
n ... 
-6" 
~ 
0 
:::s 

n n 
0 ::r 
3 Ill ;· 3 =It ID 
:::s .. 
UI 

112GN6878-
2172006-2 



[1';} Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 ::! Ill 3 .... 
ID ID 

2/14/06 11:01 DPT 

Analysis Records 

n 0 -f 3: > 
2. Ill 3· ID :::S .... .... Ill ii' ID ID ::r -n o< .... Cl. !!. ID UI Cl. ..... 

SW-

~ 2/14/06 11:01 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 1355620002 Created By James Goerdt 

Sample Location 135662 Created Date 2/14/06 
ID 

Modified By 
Sampled By James Goerdt 

Modified Date 
Concentration High concentration 

Printed By James Goerdt 

Printed Date 2/1/07 

3: ...... 3: 0 n 0 
ID ,, 0 ID 0 ID .... ,, :::s ,, 0 UI 
::r 3 -· .... n 
0 ..... S' ::r ., ., 
Cl. ...... '6' ., 

;::p .... ..... 0 
:::s 

0-2 tan 

oo ,, n ~ '1 n n ..., ID ., 0 0 ::r 
> UI ID c ,, .a 3 Ill 
:::s n UI :::s ID 5. ;-
Ill:::!. ID .... 3 

~ 
., :it _,, 
ID ID < .... :::s 

UI -· 
Ill 3 -·O .... .... 

UI :::S :c· ID UI 

ID :::s .... 
UI 

4 oz. wide-

Nitroaromatics 
mouth 

112GN6878-
4°C 1 Glass clear 

and Nitramines 
w/Teflon 

2152006-1 

cap 

- End of Report -



("'It) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c ::! 
DI 3 .... 
ID ID 

2/14/06 11:09 DPT 

Analysis Records 

n c -I 3: ,. 
2. DI 3· ID ::::J .... 

""' DI ii' ID ID ::r -
n o< .... a.!!. ID UI a. ...... 

SW-

<# 2/14/06 11:09 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: ....... 3: 
~ "O 0 

"O ::::J ::r 3 -· 0 ..... g 
a. "'I 

oc "a ..., ID "'I 
)lo UI ID 
::::Jn UI 
DI ::!, ID 

"'I 
-""O < < .... 
UI -· 

DI 
-o .... 
UI ::::J < ID 

Nitroaromatics 
4°C and Nitramines 

13S6620305 

13S662 

James Goerdt 

-Select-

c 
ID 
"O .... 
::r 

....... 
::I! ...... 

3-5 

n ~ 0 
c "O 
::::J ID .... 

1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 
"'I 

tan 

:a 
ID 
J:I 
5. 
"'I 
ID 
3 
ID 
::::J .... 
UI 

4 oz. wide-
mouth 
clear 
w/Teflon 
cap 

James Goerdt 

2/14/06 

James Goerdt 

2/1/07 

c 
ID 
UI 
n 
"'I 

-6" .... 
0 
::::J 

n n 
0 ::r 
3 DI ;· 3 :it: ID 
::::J .... 
UI 

112GN6878-
2152006-1 



(') Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c :! 
Ill 3 .. 
ID ID 

2/14/06 11:15 DPT 

Analysis Records 

n c :! J:> 
2. Ill ID :::S .. 3 .. 111 ii' ID ID ::r -n o< .. a.!!!. ID 
a. !ft 

...... 

SW-

~ 2/14/06 11:15 846-
8330. 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: ..... 3: 
ID "O 0 .. "O :::s ::r 3-0 ..... S' a. ... 

oc ,, 
..., ID ... 
>• ID 
:::s n !ft 
Ill::!. ID 

~ --a < .. Ill !ft-· -o .. 
!ft :::s <!' 

ID 

Nitroaromatics, 
Nitramines, 
and ROX 4°C 
Degradation 
Products 

13S6620506 

13S662 

James Goerdt 

-Select-

c 
ID 

"O .. 
::r ..... ;:p ..... 

5-6 

n ~ 0 
c "O 
:::s ID .. 

1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 ... 

dark tan 

;a 
ID .a 
5. ... 
ID 
3 
ID 
:::s .. 
!ft 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

James Goerdt 

2/14/06 

James Goerdt 

2/1/07 

c 
ID 
!ft 
n ... 
j 
c;· 
:::s 

n n 
0 ::r 
3 Ill :r 3 =It: ID 
:I .. 
!ft 

112GN6878-
2152006-1 



("lb) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE N5WC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 ::! 
DI 3 ... 
ID ID 

2/14/06 11:45 DPT 

Analysis Records 

n 0 -I :z: ,. 
~ DI a ID :I 

i' 
... ,.. DI 
ID ID :r-n o< ... Q. !!!. ID Ill Q. ...... 

SW-

~ 2/14/06 11:45 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 1355630002 

Sample Location 135B63 
ID 

Sampled By James Goerdt 

Concentration Low concentration 

:z: ~ :z: 0 
ID "Cl 0 ID ... "Cl :I "Cl :r 3 -· ... 
0 ...... S' :r 
Q. ... ~ 

:::II ...... 

0-2 

oo 'V n -I 
,. ID ... 0 < 
,. Ill ID c "Cl 
:I n Ill :I ID 
DI ::!. ID ... 
-"Cl ~ < ... 
Ill-· DI 
-·O ... 
Ill :I < 

ID 

Nitroaromatics 
and Nitramines 4°C 1 Glass 

- End of Report -

Created By James Goerdt 

Created Date 2/14/06 

Modified By 

Modified Date 

Printed By James Goerdt 

Printed Date 2/1/07 

n 0 
0 ID 
0 Ill 

n ... .. 
-6" ... 
0 
:I 

light tan 

;:a n n 
ID 0 :r 
.a 3 DI 
c :i ::;· 3 

ID =II: ID 
:I 3 ... 

ID Ill 
:I ... 
Ill 

4 oz. wide-
mouth 

112GN6878-
clear 

2152006-1 
w/Teflon 
cap 



("R;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c -t 
Ill 3· ... 
ID ID 

2/14/06 11:50 DPT 

Analysis Records 

n c -t J:,. 
!:!. Ill 3 ID :::S 

ii" 
... ... Ill 
ID ID ~-n o< ... CL!!!. ID Ill CL ...... 

sw-
~ 2/14/06 11:50 846-

8330 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

J: ..... J: 
ID 'a 0 ... 'a :a 
~ 3-0 ...... S' CL .. 

oc .,, 
..., ID .. 
,. Ill ID 
:an Ill 
Ill:::!. ID 
--a C! < ... 
Ill -· 

Ill 
-·O ... 
Ill :a < ID 

Nitroaromatics 
4°C and Nitramines 

1356630507 

135663 

James Goerdt 

-Select-

c 
ID 
'a ... 
~ ..... 
;:p ...... 

5-7 

g -t 
< c 'a 

:a ID ... 

1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 .. 

tan 

::a 
ID 
.a 
c 
::;· 
ID 
3 
ID :a ... 
Ill 

4 oz. wide-
mouth 
clear 
w/Teflon 
cap 

n 
0 
3 
3 
ID 
:a ... 
Ill 

James Goerdt 

2/14/06 

James Goerdt 

2/1/07 

c 
ID 
Ill n .. 
-6' ... s· 
:a 

n 
~ 
Ill ;· 
:it 

112GN6878-
2152006-1 



(')Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 ::! 
Ill 3 .... 
ID ID 

2/14/06 11:55 DPT 

Analysis Records 

n 0 -I :z> 
2. Ill 3' ID :I 

ii' 
.... .... Ill 
ID ID :::r-

n o';j .... 
ID a.-· 
a. UI 

...... 

SW-

~ 2/14/06 11:55 846-
8330. 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: 
ID .... 
:::r 
0 a. 

oo 
..., ID 
> UI 
:In 
Ill::::!. 
-"Cl < .... 
UI -· -·O 
UI :I 

Nitroaromatics, 
Nitramines, 
and RDX 
Degradation 
Products 

....... 3: 
"Cl 0 
"Cl :I 
3-
~ S' ... 

'O ... 
ID 
UI 
ID 

~ 
Ill .... c:· 
G 

4°C 

13SB630709 

13SB63 

James Goerdt 

-Select-

0 
ID 

"Cl .... :::r 
....... 
::II 
~ 

7-9 

n ~ 0 
c "Cl 
:I ID .... 

1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 ... 

dark tan 

~ 
.0 
5. ... 
ID 
3 
ID 
:I .... 
UI 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

James Goerdt 

2/14/06 

James ·Goerdt 

2/1/07 

0 
ID 
UI 
n ... 
'6' .... c;· 
:I 

n n 
0 :::r 
3 !. 
3 :I 
ID . =It 
:I .... 
UI 

112GN6878-
2152006-1 



('"lb) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage 'Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c ::! 
Ill 3 .... 
ID ID 

2/15/06 11:10 DPT 

Analysis Records 

n c ::! 3: > 
2. Ill 3 ID :I .... .... Ill ii' ID ID ::r -n o< .... a.!. ID Ill a. ..... 

SW-

<# 2/15/06 11:10 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 1355640002 

Sample Location 135664 
ID 

Sampled By James Goerdt 

Concentration Low concentration 

. 3: .-. 3: c 
ID ,, 0 ID .... ,, :I ,, 
::r 3 -· .... 
0 ...... g ::r 
a. .-. .., 

;:p ...... 

0-2 

oc 'a n .... 
..., ID .., 0 < 
J>UI ID c ,, 
::s n Ill :I ID 
Ill:::!. ID .... .., _,, 

< < .... 
Ill-· Ill 
-·O .... 
Ill :I <' ID 

Nitroaromatics 
and Nitramines 4°C 1 Glass 

- End of Report '." 

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 .., 

dark tan 

:Iii 
ID 
.a 
c .., 
ID 
3 
ID 
:I .... 
Ill 

4 oz. wide-
mouth 
clear 
w/Teflon 
cap 

n 
0 
3 
3 
ID 
:I .... 
Ill 

James Goerdt 

2/14/06 ) 

James Goerdt 

2/1/07 

c 
ID 
Ill 
n .., 
-6' .... s· 
:I 

n 
::r 
Ill 
;' 
:it: 

112GN6878-
2152006-1 



('} Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name CRANE NSWC 

TtNUS Project # 112GN6878 

Task/Contract# CTO 0357 
I 

WBSCode# 0000 

QA Sample Type 

Status Archive 

Sample Collection Records 

c :! Ill 3 .... 
CD CD 

2/15/06 11:12 DPT 

Analysis Records 

n c :! ~,. 

5?. Ill CD :I 

ii' 
.... 3 .... Ill 
CD CD ::r -n o< .... a.!!!. CD 

a. Ill 
...... 

SW-

~ 2/15/06 11:12 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 13SB640406 

Sample Location 13SB64 
ID 

Sampled By Jam~s Goerdt 

Concentration -Select-

~ --~ c 
a 'a 0 CD 

'a :I 'a ::r 3 -· .... 
0 ...... S' ::r 
a. "I .-. 

:::31 ...... 

4-6 

oc .,, n ~ ..., CD "I 0 
,. Ill CD c 'a 
::s n Ill :I CD 
Ill:::!. CD .... 

~ --a < .... Ill Ill-· 
-·O !:!: 
Ill :I < 

CD 

Nitroaromatics 
and Nitramines 4°C 1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 
"I 

dark grey 

;u 
CD 
.a 
5. 
"I 
CD 
3 
CD 
:I .... 
Ill 

4 oz. wide-
mouth 
clear 
w/Teflon 
cap 

n 
0 
3 
3 
CD 
:I .... 
Ill 

James Goerdt 

2/15/06 

James Goerdt 

2/1/07 

c 
CD 
Ill 
n 
"I 

j 
o· 
:I 

n 
::r 
!. 
:I 
:ti: 

112GN6878-
2152006-1 



("I\;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTQ 0357 

0000 

Archive 

Sample Collection Records 

c ::! 
QI 3 .. 
ID ID 

2/15/06 11:15 DPT 

Analysis Records 

n c ::! 3:> 
2. QI 3 ID ::I 

iD 
.. .. QI 
ID ID ::I"-

n o< .. CL!!!. ID UI CL ..... 

SW-

~ 2/15/06 11:15 846-
8330. 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: ...... 3: 
ID "O 0 .. "O ::I 
::I" 3 -· 0 ..... S' CL ., 

oc 'V ..., ID ., 
> UI ID 
::::in UI 
QI ::!. ID 
-"O ~ < .. 
UI -· 

QI 
-o .. 
UI ::I :c· 

ID 

Nitroaromatics, 
Nitramines, 
and RDX 4°C 
Degradation 
Products 

13SB640608 

13SB64 

James Goerdt 

-Select-

c 
ID 
"O .. 
::I" 
...... 
::P ..... 

6-8 

-f n 
0 < 
c "O 
::I ID .. 

1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 ., 

dark grey 

"' ID 
.Cl 
c ::;· 
ID 
3 
ID 
::I .. 
UI 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

n 
0 
3 
3 
ID 
::I 
lri 

James Goerdt 

2/15/06 

James Goerdt 

2/1/07 

c 
ID 
UI n 
:!. 
"O .. 
0 
::I 

n 
::I" 
!!. 
::I • 

112GN6878-
2152006-1 



("I\;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE N5WC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 ::t 
DI 3 ... 
ID ID 

2/15/06 10:50 DPT 

Analysis Records 

n 0 ::t 3: J> 
2. DI 3 ID ::S 

ii' 
... ,.. DI 
ID ID :r-n o< ... Ct.!!. ID UI Ct. ....... 

SW-

~ 2/15/06 10:50 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 1355650002 Created By James Goerdt 

Sample Location 135B65 Created Date 2/14/06 
ID 

Modified By 
Sampled By James Goerdt 

Modified Date 
Concentration Low concentration 

Printed By James Goerdt 

Printed Date 2/1/07 

3: ..... 3: 0 n 0 
ID "O 0 ID 0 ID ... "O ::s "O 0 UI :r 3 -· ... n 
0 ..... g :r ... ... 
Ct. ... ..... -6" 

;::p !::!: ....., 0 
::s 

0-2 tan 

oo 'Q n -I ~ n n 
.... ID ... 0 < 0 :r 
J> UI ID c "O .Cl 3 DI 
::s n UI ::s ID 5. :; 
DI ::!. ID ... 3 ... ... ---a < ID ID < ... ::s 
UI -· 

DI 3 -·O ... ... 
UI ::S <' ID UI 

ID ::s ... 
UI 

4 oz. wide-

Nitroaromatics 
mouth 

112GN6878-
4°C 1 Glass clear 

and Nitramines 
w/Teflon 

2152006-1 

cap 

- End of Report -



{"lb) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c ::! 
Ill 3 .... 
ID ID 

2/15/06 10:53 DPT 

Analysis Records 

n c ::! 3: J> 
2. Ill 3 ID :I 

iD 
.... .... Ill 
ID ID :::r-

n o< .... Cl. !. ID UI 
Cl. ..... 

SW-

# 2/15/06 10:53 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: 
a 
:::r 
0 
Cl. 

oc ..., ID 
J> UI :::an 
Ill::::!. 
-"O < .... 
UI -· -·O 
UI :I 

Nitroaromatics 
and Nitramines 

..... 3: 
"O 0 
"O :I 
3-..... S' 

"'I 

'V 
"'I 
ID 
UI 
ID 
"'I 
< 
Ill .... 
<" ID 

4°C 

13S6650305 

13S665 

James Goerdt 

-Select-

c 
ID 
"O .... 
:::r ..... 
~ ..... 

3-5 

n ~ 0 
c "O 
:I ID .... 

1 Glass 

- End of Report -

Created'By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 
"'I 

tan 

~ 
.Cl 
5. 
"'I 
ID 
3 
ID 
:I .... 
UI 

4 oz. wide-
mouth 
clear 
w/Teflon 
cap 

n 
0 
3 
3 
ID 
:I .... 
UI 

James Goerdt 

2/15/06 

James Goerdt 

2/1/07 

c 
. :: 
n 
"'I 

'6' .... 
0 
:I 

n 
:::r 
!. 
:I -

112GN6878-
2152006-1 



("'Q::.) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 ::! 
QI 3 i ID 

2/15/06 10:55 DPT 

Analysis Records 

n 0 ... 3: > 
2. QI 3 ID :I 

ii' 
.. .. QI ID ID ::r -n o< .. 0.. !!. ID 

0.. UI 
....... 

SW-

~ 2/15/06 10:55 846-
8330. 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: 
ID .. 
::r 
0 
0.. 

oo .,.. ID 
> UI :s n 
QI::::!. _,, 
< .. 
UI -· -·O 
UI :I 

Nitroaromatics, 
Nitramines, 
and ROX 
Degradation 
Products 

,... 3: 
,, 0 
,, :I 
3-...... S' ., 

,, ., 
ID 
UI 
ID ., 
< 
QI .. 
< ID 

4°C 

1356650709 

13SB65 

James Goerdt 

-Select-

0 
ID ,, .. 
::r ,... .. ...... 

7-9 

n ~ 0 
c ,, 
:I ID .. 

1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
6' ., 

dark tan 

"' ID 
.Cl 
c 
:::;' 
ID 
3 
ID 
:I .. 
UI 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

n 
0 
3 
3 
ID 
':I .. 
UI 

James Goerdt 

2/15/06 

James Goerdt 

2/1/07 

0 
ID 
UI 
n ., 
-a 
!::!: 
0 
:I 

n 
::r 
!. 
:I 
:ti: 

112GN6878-
2152006-1 



("8;} Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 .... 
DI 3' .... 
ID ID 

2/15/06 10:35 DPT 

Analysis Records 

n 0 ::! 3: ,. 
2. DI 3 ID ~ 

iD 
.... ,... DI 
ID ID :::r-n o< .... a.!!?. ID Ill a. ...... 

SW-

-4 2/15/06 10:35 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 1355660002 Created By James Goerdt 

Sample Location 135866 Created Date 2/14/06 
ID 

Modified By 
Sampled By James Goerdt 

Modified Date 
Concentration Low concentration 

Printed By James Goerdt 

Printed Date 2/1/07 

3: ~::1: 0 n 0 
ID ,, 0 ID 0 ID .... ,, ~ ,, 0 Ul 
:::r 3- .... n 
0 ..... S' :::r "'I "'I 

a. ~ ir "'I ;:p .... ..... 0 
~ 

0-2 tan 

oo 'ti n .... .., n n 
.... ID "'I 0 < ID 0 :::r 
,. Ill ID c ,, .a 3 DI 
~n Ill ~ ID c ;-
DI ::!. ID .... =i' 3 "'I • _,, 

< ID ID < .... ~ 
Ill -· 

DI 3 -·O .... i: Ill ~ <" , ID 
~ ID .... 
Ill 

4 oz. wide-

Nitroaromatics 
mouth 

112GN6878-
4°C 1 Glass clear 

and Nitramines 
w/Teflon 

2152006-1 

cap 

- End of Report -



("lb] Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000· 

Archive 

Sample Collection Records 

c -I 
Ill 3 ... . ID ID 

2/15/06 10:37 DPT 

Analysis Records 

n c ::! 3:,. 
2. Ill ID :I 

ii' 
... 3 rPlll ID ID :r-

n 0 ":i ... 
ID a.-· 

UI a. ...... 

SW-

~ 2/15/06 10:37 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: 
~ 
:r 
0 
a. 

oc ..., ID 
> UI :::s n 
Ill::!. _,, 
< ... 
UI --·0 
UI :I 

Nitroaromatics 
and Nitramines 

..... 3: 
,, 0 
,, :I 

3 -· ~g .. 

"Cl .. 
ID 
UI 
ID .. 
< 
Ill ... 
<" ID 

4°C 

1356660406 

135666 

James Goerdt 

-Select-

c 
ID ,, ... 
:r ..... 
::II 
~ 

4-6 

n ~ 0 
c ,, 
:I ID ... 

1 Plastic 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

&' 
0 .. 

dark tan 

,, 
ID .a 
5. .. 
ID 
3 
ID 
:I ... 
UI 

4 OZ. Wide-
mouth 
clear 
w/Teflon 
cap 

James Goerdt 

2/15/06 

James Goerdt 

2/1/07 

c 
ID 
UI 
n .. 
! 
0 
:I 

n n 
0 :r 
3 Ill 

S" 3 
ID -:I ... 
UI 

112GN6878-
2152006-1 



('"11:) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
' 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c ... 
Ill 3· .... 
ID ID 

2/1.5/06 10:40 DPT 

Analysis Records 

n c ::! 3: ,. 
2. Ill 3 ID :I 

iD 
.... .... Ill 
ID ID ::r -

n o< .... CL!, ID UI CL .... 

SW-
~ 2/15/06 10:40 846-

8330. 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: ...... 3: 
ID 'a 0 .... 'a :I ::r 3 -· 0 ..... g 
CL .. 

oc ,, 
.., ID .. 
,. U) ID 
:In UI 
Ill::!. ID .. --a < < .... 
UI -· 

Ill 
-·O .... 
UI :I <" ID 

Nitroaromatics, 
Nitramines, 
and ROX 4°C 
Degradation 
Products 

13S6660608 

13S666 

James Goerdt 

-Select-

c 
ID 
'a .... ::r 
...... 
;::p ...... 

6-8 

n ... 
0 < c 'a 
:I ID .... 

1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 .. 

dark tan 

;:a 
ID 
J:I 

=· .. 
ID 
3 
ID 
:I .... 
U) 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

n 
0 
3 
3 
ID 
:I .... 
U) 

James Goerdt 

2/15/06 

James Goerdt 

2/1/07 

c 
ID 
U) 
n .. -a· .... 
cs· 
:I 

n ::r 
!. 
:I 
:ti: 

112GN6878-
2152006-1 



(11;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE N5WC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c ::! 
DI 3 .... 
ID ID 

2/15/06 10:20 DPT 

Analysis Records 

n c ::! J:> 
~ DI 3 ID :I 

iD 
.... ..., DI 
ID ID ::r -

n o< .... CL !!, ID 
CL UI 

...... 

SW-

~ 2/15/06 10:20 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 1355670002 Created By James Goerdt 

Sample Location 135667 Created Date 2/14/06 
ID 

Modified By 
Sampled By James Goerdt 

Modified Date 
Concentration Low concentration 

Printed By James Goerdt 

Printed Date 2/1/07 

J: ...... J: c n c 
ID 'a 0 ID 0 ID .... 'a :I 'a 0 UI 
::r 3 -· .... n 
0 ..... S' ::r ""I ""I 

CL ...... -a ""I ;:t .... 
..... s· 

:I 

0-2 tan 

oc ,, n :J ::a n n 
..., ID ""I 0 ID 0 ::r 
J> UI ID c 'a .a 3 DI 
:In UI :I ID 5. s· 
DI :::!. ID .... 3 ""I ""I :ti: -i::s < ID ID < .... DI 3 :I 
UI -· .... .... -o 
UI :I :c· ID UI 

:I ID .... 
UI 

4 oz. wide-

Nitroaromatics 
mouth 

112GN6878-
and Nitramines 4°C 1 Glass clear 

2152006-1 
w/Teflon 
cap 

- End of Report -



("It) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c ::.i 
Ill 3 ... 
ID ID 

2/15/06 10:22 DPT 

Analysis Records 

n c ::.i Zl> 
2. Ill 3 ID :I 

ii' 
... rPlll 
ID ID :::r-

n o< ... Q, !. ID UI Q, ..... 

SW-

~ 2/15/06 10:22 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

z 
l1 
:::r 
0 
Q, 

oc .., ID 
J> UI 
:In 
Ill::!. --o < ... 
UI -· -·O 
UI :I 

Nitroaromatics 
and Nitramines 

...... z 
"O 0 
"O :I 
3 -· ...., S' ... 

'V ... 
ID 
UI 
ID ... 
< 
Ill ... 
< ID 

4°C 

13SB670305 

13SB67 

James Goerdt 

-Select-

c 
ID 

"O ... 
:::r 
...... 
::I! ...., 

3-5 

n .... 
0 < c "O 
:I ID ... 

1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 ... 

light brown 

:a 
ID .a 
5. ... 
ID 
3 
ID 
:I ... 
UI 

4 oz. wide-
mouth 
clear 
w/Teflon 
cap 

James Goerdt 

2/15/06 

James Goerdt 

2/1/07 

c 
ID 
UI 
n ... 
-6' ... ;;· 
:I 

n n 
0 :::r 
3 Ill 

S' 3 =II: ID 
:I ... 
UI 

112GN6878-
2152006-1 



(~) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c ... 
DI 3· ... 
ID ID 

2/15/06 10:25 DPT 

Analysis Records 

n c ::l ~l> 
2. DI 3 ID ::S 

iD 
... g: !!, ID ID 

n o< ... a.!!!. ID Ill a. ...... 

SW-
~ 2/15/06 10:25 846-

8330. 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

~ ,.....~ 

ID "O 0 ... "O ::s ::r 3-0 .... g 
a. ... 

oc ,, 
..., ID ... 
l> Ill ID 
::s n Ill 
DI ::!. ID 
--o ~ < ... 
Ill -· 

DI 
-·O ... 
Ill ::s <!' 

ID 

Nifroaromatics, 
Nitramines, 
and ROX 4°C 
Degradation 
Products 

1356670709 

135667 

James Goerdt 

-Select-

c 
ID 

"O ... 
::r ,..... 
~ .... 

1 

n ~ 0 
c "O 
::s ID ... 

1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

.Modified Date 

Printed By 

Printed Date 

n 
0 
0 
"I 

tan 

::a 
ID 
.0 
c 
=i' 
ID 
3 
ID 
::s 
Gr 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

n 
0 
3 
3 
ID 
::s ... 
Ill 

James Goerdt 

2/15/06 

James Goerdt 

2/1/07 

c 
ID 
Ill 
n 
"I 

-6' ... 
0 
::s 

n 
::r 
!!. 
::s • 

112GN6878-
2152006-1 



(') Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 ::t 
Ill 3 .. 
ID ID 

2/14/06 14:40 DPT 

Analysis Records 

n 0 ... ZJ> 
2. Ill §' ID :I .. .. 111 ii' ID ID ::r -
n o< .. a.!. ID UI a. ...... 

SW-

<# 2/14/06 14:40 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 1355680002 Created By James Goerdt 

Sample Location 135668 Created Date 2/14/06. 
ID 

Modified By 
Sampled By James Goerdt 

Modified Date 
Concentration Low concentration 

Printed By James Goerdt 

Printed Date 2/1/07 

z ...... z 0 n 0 
ID 'a 0 ID 0 ID .. 'a :I 'a 0 UI ::r 3 -· .. n 
0 ._.g ::r .. .. 
a. ...... -a .. ;::p .. 

._. 0 
:I 

0-2 light brown 

oo ,, n ... ::a n n ..., ID .. 0 < ID 0 ::r 
J> UI ID c 'a .ca 3 Ill 
:In UI :I ID c 5' Ill:::!. ID .. :::;- 3 
-i:J ~ ID -< .. ID 

:I 
UI -· 

Ill 3 -·O .. .. 
UI :I <' ID UI 

ID :I .. 
UI 

4 oz. wide-

Nitroaromatics 
mouth 

112GN6878-
4°C 1 Glass clear 

and Nitramines 
w/Teflon 

2152006-1 

cap 

- End of Report -



(~)Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 -f 
DI 3· .... 
ID ID 

2/14/06 14:45 DPT 

Analysis Records 

n 0 -t 3: > 
2. DI 3' ID ::S .... ,... DI 
ii' ID ID ::r -n o< .... a.!!!. ID UI a. ...... 

SW-

o// 2/14/06 14:45 846-
8330. 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: 
~ ::r 
0 
a. 

oo ..., ID 
> UI ::s n 
DI ::!. 
-"Cl < .... 
UI --·O 
UI ::S 

Nitroaromatics, 
Nitramines, 
and ROX 
Degradation 
Products 

..... 3: 
"Cl 0 
"Cl ::s 
3 -· ..... S' ... 

,, ... 
ID 
UI 
ID ... 
< 
DI .... 
< ID 

4°C 

13SB680204 

13SB68 

James Goerdt 

-Select-

0 
ID 
"Cl .... 
::r ..... 
:::t ..... 

2-4 

n ~ 0 
c "Cl 
::s ID .... 

1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 ... 

light brown 

f .a 
c 
::;· 
ID 
3 
ID 
:I .... 
UI 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

n 
0 
3 
3 
ID 
::s .... 
UI 

James Goerdt 

2/14/06 

James Goerdt 

2/1/07 

0 
ID 
UI 
n ... .;· .... 
0 
:I 

n 
::r 
DI 
S" • 

112GN6878-
2152006-1 



("It} Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE N5WC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 ::t 
Ill 3 .. 
ID ID 

2/14/06 14:20 DPT 

Analysis Records 

n 0 -I 3: J> 
2. Ill 3' ID :I .. ..111 ii' ID ID ~-
n o< .. a.!.!. ID 
a. UI ..... 

SW-
~· 2/14/06 14:20 846-

8330 

General Observations and Notes 

No Notes 

Sample ID# 1355690002 

Sample Location 135B69 
ID 

Sampled By James Goerdt 

Concentration Low concentration 

3: ....... 3: 0 
ID "Cl 0 ID .. "Cl :I "Cl 
~ 3 -· .. 
0 ._ S' ~ 
a. ....... ... = ._ 

0-2 

oo ,, n ~ ..., ID ... 0 
J> UI ID c "Cl 
:In In :I ID 
Ill:::!. ID .. 

~ -"Cl < .. Ill Ill - .. -·O 
UI :I < 

ID 

Nitroaromatics 
4°C 2 Glass 

and Nitramines 

- End of Report -

Created By James Goerdt 

Created Date 2/14/06 

Modified By 

Modified Date 

Printed By James Goerdt 

Printed Date 2/1/07 

n 0 
0 ID 
0 In 

n ... ... .;· .. 
0 
:I 

dark brown 

;a n n 
ID 0 ~ 
.Cl 3 Ill 
5. ;· 3 ... -ID ID 

3 :I .. 
ID In 
:I .. 
In 

4 oz. 
wide-
mouth DO 112GN6878-
clear MS/MSD 2152006-1 
w/Teflon 
cap 



("It) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c -I 
QI 3· .. 
ID ID 

2/14/06 14:25 DPT 

Analysis Records 

n c -I 3:,. 
2. QI 3· ID :I 

ii' 
.. .. QI 
ID ID :r-

n o< .. a.!!!. ID Ul a. ..... 

SW-

<if/ 2/14/06 14:25 846-
8330. 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: 
ID .. 
:r 
0 
a. 

oc ..., ID 
,. Ul 
::s n 
QI ::!. 
-"Cl < .. 
UI -· -·O 
UI :I 

Nitroaromatlcs, 
Nitramines, 
and RDX 
Degradation 
Products 

....... 3: 
"Cl 0 
"Cl :I 
3 -· ...... S' .. 

,, .. 
ID 
Ul 
ID .. 
< 
QI .. :c· 
ID 

4°C 

1356690204 

135669 

James Goerdt 

-Select-

c 
ID 
"Cl .. 
:r 

....... 
;:p ...... 

2-4 

n ~ 0 
c "Cl 
:I ID .. 

1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 .. 

light brown 

:a 
ID 
.Cl 
!:. .. 
ID 
3 
ID 
:I .. 
UI 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

n 
0 
3 
3 
ID 
:I .. 
UI 

James Goerdt 

2/14/06 

James Goerdt 

2/1/07 

c 
ID 
Ul n .. 
-6' .. 
0 
:I 

n 
:r 
QI 
:; 
=It 

112GN6878-
2152006-1 



Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 :! 
Ill 3 ... 
ID ID 

2/14/06 16:15 DPT 

Analysis Records 

n 0 -I z> 
2. Ill §' ID ;:, ... rPlll ii' ID ID :r-n o< ... ~!. ID UI a. ....... 

SW-

<# 2/14/06 16:15 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 1355700002 Created By James Goerdt 

Sample Location 13SB70 Created Date 2/14/06 
ID 

Modified By 
Sampled By James Goerdt 

Modified Date 
Concentration Low concentration 

Printed By James Goerdt 

Printed Date 2/1/07 

z ~z 0 n 0 
le. 'a 0 ID 0 ID 

'a ;:, 'a 0 UI 
:r 3- ... n 
0 ..., S' :r "'I "'I 

a. ~ '6' "'I 
::II ... ..., 0 

;:, 

0-2 black 

oo ,, n -I .., n n ..., ID "'I 0 < ID 0 :r 
)o UI ID c 'a .0 3 Ill 
;:, n UI ;:, ID c ;· 
Ill:::!. ID ... 3 "'I "'I • --a < ID ID < ... ;:, 
UI -· 

Ill 3 -·O ... Iii' UI ;:, <" ID 
ID ;:, ... 

UI 

4 oz. wide-

Nitroaromatics 
mouth 

112GN6878-
and Nitramines 4°C 1 Glass clear 

2152006-1 
w/Teflon 
cap 

- End of Report -



("lb} Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c ::! 
Ill 3 .... 
ID ID 

2/14/06 16:18 DPT 

Analysis Records 

n c ::! 3: > 
2. Ill 3 ID ~ 

ii' 
.... .... Ill 
ID ID :r-n o< .... a.!!!. ID UI a. ...... 

SW-
~ 2/14/06 16:18 846-

8330. 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: ...... 3: 
ID ,, 0 .... ,, ~ 
:r 3 -· 0 ...,,; S' a. ., 

oc 'V .., ID ., 
;s.111 ID 
~n UI 
Ill:::!. ID 

~ 
_,, 
< .... 
UI -· 

Ill 
-o .... 
UI ~ <" ID 

Nitroaromatics, 
Nitramines, 
and ROX 4°C 
Degradation 
Products 

13SB700305 

13SB70 

James Goerdt 

cSelect-

c 
ID ,, .... 
:r 
...... 
~ 

...,,; 

3-5 

n -t 
0 < c ,, 
~ ID .... 

1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 ., 

grey 

;:a 
ID 
.0 
c 
::;· 
ID 
3 
ID 
~ .... 
UI 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

n 
0 
3 
3 
ID 
~ .... 
UI 

James Goerdt 

2/14/06 

James Goerdt 

2/1/07 

c 
ID 
UI 
n ., 
-6' 
~ 
0 
~ 

n 
:r 
!. 
~ • 

112GN6878-
2152006-1 



("'It) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode# 

QA Sample Type 

Status 

CRANE N5WC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

Cl ::! 
DI 3 ... 
ID ID 

2/14/06 15:55 DPT 

Analysis Records 

n Cl ... 3: > 
2. DI 3· ID :I 

ii' 
... ,.. DI 
ID ID :::r-

n o< ... CL!!!. ID Ill CL ...... 

SW-

~ 2/14/06 15:55 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 1355710002 

Sample Location 135671 
ID 

Sampled By James Goerdt 

Concentration Low concentration 

3: ...... 3: Cl 
ID ,, 0 ID ... ,, :I ,, 
:::r 3 -· ... 
0 ...... S' :::r 
CL ...... ., 

;::p ...... 

0-2 

0 Cl "D n ~ ..., ID ., 0 > Ill ID c ,, 
:In Ill :I ID 
DI ::::!. ID ... ., _,, 

< < ... 
Ill -· 

DI 
-·O ... 
Ill :I <" 

ID 

Nitroaromatics 
4°C 1 Glass 

and Nitramines 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 ., 

black 

&' n 
0 

.a 3 c ::;· 3 
ID . ID 

:I 3 ... 
ID Ill 
:I ... 
Ill 

4 oz. wide-
mouth 
clear 
w/Teflon 
cap 

James Goerdt 

2i14/06 

James Goerdt 

2/1/07 

Cl 
ID 
Ill 
n ., 
j 
0 
:I 

n 
:::r 
DI 
S' -

112GN6878-
2152006-1 



("'R:;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 ::! 
Ill 3 .... 
ID ID 

2/14/06 15:58 DPT 

Analysis Records 

n 0 ::! 3: > 
2. Ill 3 ID :I 

ii' 
.... .... Ill 
ID ID ':t'-

n o< .... a.!!!. ID Ill a. ...... 

SW-

<# 2/14/06 15:58 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: 
ID .... 
':t' 
0 
a. 

oo ..., ID 
>111 
:In 
Ill::!. --a < .... 111--·O 
Ill :I 

Nitroaromatics 
and Nitramines 

..... 3: 
'a 0 
'a :I 
3 -· ..... S' 

"'I 

'ti 
"'I 

I:. 
ID 
"'I 
< 
Ill .... ;::· 
ID 

4°C 

13S6710305 

13S671 

James Goerdt 

-Select-

0 
ID 
'a .... 
':t' ..... 
;:ii ..... 

3-5 

n ~ 0 
c 'a 
:I ID .... 

1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 
"'I 

tan 

;a 
ID 
J:I 
5. 
"'I 
ID 
3 
ID 
:I .... 
Ill 

4 oz. wide-
mouth 
clear 
w/Teflon 
cap 

James Goerdt 

2/14/06. 

James Goerdt 

2/1/07 

0 
ID 
Ill 
n 
"'I 

-6" .... 
0 
:I 

n n 
0 ':t' 
3 Ill 

:; 3 :ti: ID 
:I .... 
Ill 

112GN6878-
2152006-1 



("l\o;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c ... 
Ill §' .. 
ID ID 

2/14/06 16:00 DPT 

Analysis Records 

n c ::! ~> 
2. Ill 3 ID :I 

ii' 
.. .. Ill ID ID ::r -n o< .. a.!!. ID a. UI 

...... 

SW-

~ 2/14/06 16:00 846-
8330. 

General Obseniations and Notes 

No Notes 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

~ 
ID .. ::r 
0 a. 

oc 
""'ID > UI 
:::s n 
Ill:::!. 
-'Cl < .. 
UI -· -·O 
UI :I 

Nitroaromatics, 
Nitramines, 
and ROX 
Degradation 
Products 

...... ~ 
'Cl 0 
'Cl :I 
3 -· ...... er 

"I 

,, 
"I 
ID 
UI 
ID 
~ 
Ill .. 
<" ID 

4°C 

1358710507 

135871 

James Goerdt 

-Select-

c 
ID 
'Cl .. 
::r 

...... 
;::p ...... 

5-7 

n ~ 0 
c 'Cl 
:I ID .. 

1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 
"I 

light tan 

:a 
ID .a 
5. 
"I 
ID 
3 
ID 
:I .. 
UI 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

James Goerdt 

2/14/06 

James Goerdt 

2/1/07 

c 
ID 
UI n 
"I 

-6' .. 
0 
:I 

n n 
0 ::r 
3 Ill 

;' 3 
"* ID 

:I .. 
UI 

112GN6878-
2152006-1 



("It;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

nNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE N5WC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c ... 
Ill §' .... 
ID ID 

2/21/06 09:30 DPT 

Analysis Records 

n c :t 3: > 
2. Ill 3 ID ::I 

ii' 
.... .... Ill 
ID ID ::I'-

n o~ .... 
ID ~-· Ill 
~ 

....... 

SW-

~ 2/21/06 09:30 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 1355720002 Created By Anonymous 

Sample Location 135672 Created Date 2/21/06 
ID 

Modified By 
Sampled By Anonymous 

Modified Date 
Concentration Low concentration 

Printed By James Goerdt 

Printed Date 2/1/07 

3: ....... 3: c n c 
ID "a 0 ID 0 ID .... "a ::I ~ 0 Ill 
::I' 3 -· n 
0 '"" S' ::I' "'I "'I 

~ ....... '6" "'I 

= .... 
'"" 0 

::I 

0-2 orange 

oc 'U n ~ ;:g n n 
_,.ID "'I 0 ID 0 ::I' 
)>Ill ID c "a .a 3 Ill 
::::in Ill ::I ID 5. ;· 
Ill::!. ID .... 3 

C! "'I • --a ID ID < .... ::I Ill-· Ill 3 -·O .... .... 
Ill ::I <!' ID Ill 

ID ::I .... 
Ill 

4 oz. wide-

Nitroaromatics mouth 112GN6878-
4°C 1 Glass clear 

and Nitramines 
w/Teflon 

2212006-4 

cap 

- End of Report -



APPENDIX C.l.5 
SWMU 13 

SOIL SAMPLE LOG SHEETS 
PCB DELINEATION INVESTIGATIONS 



(')Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Facility Name CRANE N5WC Sample ID# 1355730002 

TtNUS Project# 112G00041 Sample Location 135B73 

Task/Contract# CTO 377 
ID 

WBSCode# TP00050125 
Sampled By David Hickey 

QA Sample Type na 
Concentration Low concentration 

Status Archive 

Sample Collection Records 

0 -f 3: . ;;- 3: 0 
Ill §' ID 'a 0 ID ... ... 'a ID ID :::r 3 2. ... 

0 ...... S' :::r 
CL ...... '"I ;:p ...... 

6/6/06 11:30 Hand auger NA 0.0 - 2.0' 

Analysis Records 

n 0 -f 3:,. oo ,, n ~ !?. Ill i ID :a ..., ID '"I 0 

iD 
... ... 111 )lo UI ID c 'a 
ID ID :::r- :an UI :a ID n o< Ill::!. ID ... ... CL!!?. --a '"I 

ID UI < ... < 
CL UI -· 

Ill 
...... -·0 ... 

UI ::S c:· 
ID 

SW-846 
~ 6/6/06 11:30 PCBs 4°C 1 Glass 

8082 

General Observations and Notes 

No Notes 
- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 
'"I 

brown 

~ n 
0 

~ 3 c 
::;· 3 

ID ID :a 3 ... 
ID UI 
:a ... 
UI 

4 oz. wide-
mouth 
clear 
w/Teflon 
cap 

David Hickey 

6/5/06 

James Goerdt 

2/1/07 

··~ 
Ul n 
::!. 
'a ... 
0 
:a 

Silty clay with 
some fine to 
med sand 

n 
:::r 
!!. 
:a 
:ti: 

112G00041-
672006-14 



("ft;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Facility Name CRANE N5WC Sample ID# 1358730204 Created By David Hickey 

TtNUS Project # 112G00041 Sample Location 135873 Created Date 6/5/06 
ID 

Task/Contract# CTO 377 Modified By James Goerdt 

WBSCode# TP00050125 
Sampled By David Hickey 

Modified Date 9/8/06 

QA Sample Type na 
Concentration Low concentration 

Printed By James Goerdt 

Status Archive Printed Date 2/1/07 

Sample Collection Records 

0 ... l: ..... l: 0 n 0 
Ill 3 ID "1:1 0 ID 0 ID ... ... "1:1 :::s "1:1 0 IA 
ID ID ::r 3 -· ... n 

0 ..... S' ::r .. .. 
CL ..... j .. 

;:It ..... 0 
:::s 

Silty fine to 
6/6/06 11:40 Hand auger NA 2.0 - 4.0' -Select- med sand with 

some clay 

Analysis Records 

n 0 ::! l:,. oo ,, n ~ ::a n n 
2. Ill ID :::S ... ID .. 0 ID 0 ::r 
iD' 

... 3 rPlll )o IA ID c "1:1 .Cl 3 111· 
ID ID ::r - :::s n IA :::s ID c ;-n o< Ill::!. ID ... =i' 3 ... CL!!?. -"1:1 ~ ID ID 'II: 

ID 
CL IA < ... Ill 3 :::s 

IA -..... -o ... ... 
IA :::S c:· ID IA 

:::s ID ... 
IA 

. 4 oz. wide-

SW-846 
mouth 

112G00041-
~ 6/6/06 11:40 

8082 
PCBs 4°C 1 Glass clear 

672006-14 
w/Teflon 
cap 

General Observations and Notes 

No Notes 
- End of Report -



(')Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE N5WC 

112G00041 

CTO 377 

TP00050125 

NA 

Archive 

Sample Collection Records 

ti ::! 
Ill 3 .... 
ID ID 

Sample ID# 1355740002 

Sample Location 135674 
ID 

Sampled By David Hickey 

Concentration Low concentration 

3: .- 3: ti 
~ 'a 0 ID 

'a :s 'a ::r 3 -· ..... 
0 ....... S' ::r 
Cl. .-... 

::t ....... 

6/6/06 16:20 Hand auger NA 0-2 

Analysis Records 

n ti ::! 3: > Otl 'V n -t 
2. Ill ID :S ..., ID ... 0 < 
iD 

.... 3 f1' Ill J> IA ID c 'a 
ID ID ::r - :s n IA :s ID 

n o< Ill::!. ID .... .... Cl. !!. ... 
ID --a < IA < .... Cl. IA -

Ill 
....... -·O .... 

IA :S < ID 

SW-846 
~ 6/6/06 16:20 PCBs 4°C 1 Glass 8082 

General Observations and Notes 

No Notes 
- End of Report -

Created By David Hickey 

Created Date 6/5/06 

Modified By 

Modified Date 

Printed By James Goerdt 

Printed Date 2/1/07 

n ti 
0 ID 
0 IA 

n ... ... 
-6" 
ct 
0 
:s 

-Select-

,, n n 
ID 0 ::r 
.Cl 3 Ill 
c ;' ::;· 3 -ID ID 

:s 3 Iii' ID 
:s .... 
IA 

4 oz. wide-
mouth 

112G00041-
clear 
w/Teflon 

672006-14 

cap 



(')Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE N5WC 

112G00041 

CTO 377 

TP00050125 

na 

Archive 

Sample Collection Records 

0 ::! 
Ill 3 .. 
ID ID 

Sample ID# 1355750001 

Sample Location 135675 
ID 

Sampled By David Hickey 

Concentration Low concentration 

3: ..... 3: 0 
ID "CJ 0 ID .. "CJ :::s "CJ :::r 3 -· .. 
0 ~S' :::r 
D. ..... ... rt 

~ 

6/6/06 11:24 Hand auger na 0.0 - 1.0' 

Analysis Records 

n 0 ... 3: > oo 'V n ... 
2. Ill §' ID :::s ..., ID ... 0 < 
iD 

.. .-.111 >• ID c "CJ 
ID ID :::r- :::s n lft :::s ID 

n o~ Ill::!. ID .. .. ~ ID D. -· -"CJ 
D. lft < .. Ill Ill-· ...... -o .. 

Ill :::s < 
ID 

SW-846 
~ 6/6/06 11:24 

8082 
PCBs 4°C 1 Glass 

General Observations and Notes 

No Notes 
- End of Report -

Created By David Hickey 

Created Date 6/5/06 

Modified By 

Modified Date 

Printed By James Goerdt 

Printed Date 2/1/07 

n 0 
0 ID 
0 lft ... n ... 

-6" .. 
0 
:::s 

dark brown Clayey silt 

::a n n 
ID 0 :::r 
.D 3 Ill 
c :i ::;· 3 

ID :ti: ID 
3 :::s .. 
ID Ill 
:::s .. 
Ill 

4 oz. wide-
mouth 112G00041-
clear 

672006-14 
w/Teflon 
cap 



(')Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMUs 12 {Round 6) and 13/16 {Round 8} MNA Routine Sampling {May 2006) -
CRANE NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE NSWC 

112G00041 

CTO 377 

TP00050125 

NA 

Archive 

Sample Collection Records 

c :! 
QI 3 .. 
ID ID 

6/5/06 14:42 Trowel 

Analysis Records 

n c -f z> 
2. QI 3· ID :I 

iD 
.. .. QI 
ID ID ::r -

~ o< 
ID a. !!. 

fl) a. ..... 

SW-

~ 6/5/06 14:42 846 
8082 

General Observations and Notes 

No Notes 

Sample ID# 1355760001 Created By 

Sample Location 13SB76 Created Date 
ID 

Modified By 
Sampled By David Hickey 

Modified Date 
Concentration Low concentration 

Printed By 

Printed Date 

z ...... z c n 
ID "a 0 ID 0 .. "a :I "a 0 ::r 3 -· .. 
0 ...... S' ::r .. 
a. ...... .. ;::p ...... 

NA 0-1' light brown 

oc ,, n ~ : n 
...,ID .. 0 0 
>• ID c "a J:I 3 :In fl) :I ID c 
QI :::!. ID .. =i" 3 --a ~ ID ID < .. :I fl)-· QI 3 -o .. .. 
fl) :I < ID fl) 

ID :I .. 
fl) 

Sample 
collected 
from 
mound of 

4 oz. wide-
dirt on 

mouth 
concrete 

PCBs 4°C 1 Glass clear 
floor of 
enclosed 

w/Teflon 
transport 

cap 
corridor. 
Refusal at 
..vl.O' 
below 
surface. 

- End of Report -

David Hickey 

6/5/06 

James Goerdt 

2/1/07 

0 
ID 
fl) 
n .. -a 
!:t 
0 
:I 

Sandy silt 

n ::r 
!. 
:I 
'II: 

112G00041-
672006-14 



("It) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC . 

Project Information 

Facility Name CRANE N5WC Sample ID# 1355770002 Created By David Hickey 

TtNUS Project # 112G00041 Sample Location 135877 Created Date 6/5/06 
ID 

Task/Contract# CTO 377 Modified By James Goerdt 

WBSCode# TP00050125 
Sampled By David Hickey 

Modified Date 9/8/06 

QA Sample Type FD06060602 
Concentration Low concentration 

Printed By James Goerdt 

Status Archive Printed Date 2/1/07 

Sample Collection Records 

Cl ::! 3: ...... 3: Cl n Cl 
Ill 3 ID "CJ.o ID 0 ID .. .. "CJ :I "CJ 0 Ut 
ID ID :r 3 -· .. n 

0 ...... S' :r 
.., .., 

Cl. ...... -6" .., 
;:p !::!: ...... 0 

:I 

6/6/06 10:30 Hand auger NA 0-2' -Select-
Collect 
FD06060602 

Analysis Records 

n Cl ::! 3:,. 0 Cl ,, n -I ::a n n 
2. Ill ID :I ..., ID .., 0 < ID 0 :r 
ii' 

.. 3 .. 111 ,. Ill ID c "CJ .a 3 Ill 
ID ID :r- :In Ill :I ID c ;' n o< Ill:::!. ID .. ::;' 3 .. Cl. !!!. -'Cl ~ ID =It 

ID Ill < .. ID 
Cl. Ill - Ill 3 :I 

...... -o .. .. 
Ill :I C!' ID Ill 

ID :I .. 
Ill 

4 oz. wide-

SW-846 
mouth 

112G00041-<# 6/6/06 10:30 PCBs 4°C 1 Glass clear 
8082 

w/Teflon 
672006-14 

cap 

General Observations and Notes 

No Notes 
- End of Report -



("'lb) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE N5WC 

112G00041 

CTO 377 

TPOOOS0125 

NA 

Archive 

Sample Collection Records 

0 -I 
Ill 3· .. 
ID ID 

Sample ID# 1356770204 

Sample Location 135677 
ID 

Sampled By David Hickey 

Concentration Low concentration 

3: ...... 3: 0 
ID "Cl 0 ID .. "Cl ::s "Cl ::r 3- .. 
0 _. g ::r 
CL ...... ... 

~ _. 

6/6/06 10:40 Hand auger NA 2-4' 

Analysis Records 

n 0 -I 3:> oo ,, n ~ 2. Ill 3· ID ::S ..., ID ... 0 

ii' 
.. .. Ill )II UI ID c "Cl 
ID ID ::r - ::s n UI ::s ID 

n o~ Ill:::!. ID .. .. ~ ID Q. -· -"Cl 
CL UI < .. Ill 

UI -· ...... -o .. 
UI ::S :c· 

ID 

SW-846 
~ 6/6/06 10:40 PCBs 4°C 1 Glass 

8082 

General Observations and Notes 

No Notes 
- End of Report -

Created By David Hickey 

Created Date 6/5/06 

Modified By Michael Quaill 

Modified Date 9/8/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n 0 
0 ID 
0 .,, 

n ... 
:!. 
"Cl 
!:!: 
0 
::s 

-Select-

;a n n 
ID 0 ::r 

"" 3 Ill 
c :i' ::;· 3 :it ID ID 
3 ::s .. 
ID UI 
::s .. 
UI 

4 oz. wide-
mouth 

112G00041-
clear 
w/Teflon 

672006-14 

cap 



("I\;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE N5WC 

112G00041 

CTO 377 

TP00050125 

NA 

Archive 

Sample Collection Records 

0 -I 
QI 3· .... 
" ID 

Sample ID# 1355780002 

Sample Location 135678 
ID 

Sampled By David Hickey 

Concentration Low concentration 

z ...... z 0 
ID 'a 0 ID .... 'a ~ 'a :::r 3- .... 
0 ....... S' :::r 
Cl. ...... ... 

;:II ....... 

6/6/06 16:50 Hand auger NA 0-2 

Analysis Records 

n 0 ::i z> oo 'V n -I 
2. QI 3 " ~ _,.ID ... 0 < 

i .... QI ,. ut " c 'a ii' ID :::r- ~n ut ~ " n o< QI :J. " .... .... Cl. !!!. C! ID --a 
ut < .... Cl. Ill-· QI ...... -·O .... 

Ill~ <" 
ID 

SW-846 <# 6/6/06 16:50 
8082 

PCBs 4°C 1 Glass 

General Observations and Notes 

No Notes 
- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 ... 

-Select-

:ii' n 
ID 0 
.Q 3 c 
=i' 3 
" " ~ 3 .... 
" Ill 
~ .... 
Ill 

4 oz. wide-
mouth 
clear 
w/Teflon 
cap 

David Hickey 

6/5/06 

James Goerdt 

2/1/07 

0 

" ut 
n ... 
-6" 
!% 
0 
~ 

n 
:::r 
QI ;· 
• 

112G00041-
672006-14 



Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Facility Name CRANE NSWC Sample ID# 1358780204 Created By David Hickey 

TtNUS Project # 112G00041 Sample Location 135878 Created Date 6/5/06 
ID 

Task/Contract # CTO 377 Modified By 

WBSCode# TP00050125 
Sampled By David Hickey 

Modified Date 
Concentration 

QA Sample Type NA 
Low concentration 

Printed By James Goerdt 

Status Archive Printed Date 2/1/07 

Sample Collection Records 

0 -t 3: ...... 3: 0 n 0 
Ill 3 ID 'ti 0 ID 0 ID .. .. 'ti :I . 'ti 0 Ul 
ID ID :::r 3- .. n 

0 ..... S' :::r ... ... 
Cl. ...... -a-... 

;:I! .. ..... 0 
:I 

6/6/06 16:58 Hand auger NA 2-4 -Select-

Analysis Records 

n 0 ::! 3: > oo 'V n ~ ::a n n 
2. Ill 3 ID :I .., ID ... 0 ID 0 :::r 
ii' 

.. .. 111 > Ul ID c 'ti .a 3 !. ID ID :::r- :In Ul :I ID 5. n o< Ill:::!. ID .. 3 :I .. Cl. !!!. ... ... :ti: 
ID -'ti < ID ID 

Ul < .. Ill 3 :I Cl. Ill -· ...... -·O .. .. 
Ul :I :c· ID Ul 

:I ID Gr 

4 oz. wide-

SW-846 
mouth 

112G00041-
~ 6/6/06 16:58 

8082 
PCBs 4°C 1 Glass clear 

672006-14 
w/Teflon 
cap 

General Observations and Notes 

No Notes 
- End of Report -



("It) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE N5WC 

112G00041 

CTO 377 

TP00050125 

NA 

Archive 

Sample Collection Records 

CJ -I 
Ill 3· .... 
ID ID 

Sample ID# 1355790002 

Sample Location 135879 
ID 

Sampled By David Hickey 

Concentration Low concentration 

3: ...... :z CJ 
~ "a 0 ID 

"a :s "a ::r 3- .... 
0 ...... S' ::r 
0. ...... ., 

~ ...... 

6/6/06 16:30 Hand auger NA 0-2 

Analysis Records 

n CJ ::! 3: )lo OCJ 'V n ~ 2. Ill 3 ID :S .., ID ., 0 
S' .... Ill )lo Ill ID c "a iD ID ::r - :s n Ill :s ID 

n o< Ill::!. ID .... .... 0. !!. ., 
ID --a < 
0. Ill < .... Ill Ill -...... -o .... 

Ill :s < ID 

SW-846 
~ 6/6/06 16:30 PCBs 4°C 1 Glass 

8082 

General Observations and Notes 

No Notes 
- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 ., 

-Select-

;a n 
ID 0 

.Cl 3 
5. 3 ., 
ID ID 

3 :s .... 
ID Ill 
:s .... 
Ill 

4 oz. wide-
mouth 
clear 
w/Teflon 
cap 

David Hickey 

6/5/06 

James Goerdt 

2/1/07 

CJ 
ID 
Ill 
n ., 
;; .... 
0 
:s 

n 
::r 
Ill 
;-• 

112G00041-
672006-14 



("R;;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Facility Name CRANE N5WC Sample ID# 1358790204 

TtNUS Project # 112G00041 Sample Location 135879 
ID 

Task/Contract# CTO 377 

WBSCode# TP00050125 
Sampled By David Hickey 

QA Sample Type na 
Concentration Low concentration 

Status Archive 

Sample Collection Records 

Cl -I 3: ...... 3: Cl 
Ill i ID "Cl 0 ID .. .. "Cl ::I "Cl ID ID :r 3 -· .. 

0 ..... g :r 
Q, .. ...... 

;:p ..... 

6/6/06 16:37 Hand auger NA 2-4 

Analysis Records 

n Cl -I 3:> 0 Cl .,, n ~ 2. Ill 3· ID ::I .,.. ID .. 0 

iD 
.. .. 111 J> UI ID c "Cl 
ID ID :r- ::s n UI ::I ID n o< Ill:::!. ID .. .. Q, !!!. ~ ID -"Cl 

Q, UI < .. Ill 
UI -· ...... -·O .. 
UI ::I < ID 

SW-846 
~ 6/6/06 16:37 PCBs 4°C 1 Glass 

8082 

General Observations and Notes 

No Notes 
- End of Report -

Created By 

Created Date 

Modifl.ed By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 .. 

-Select-

.., n 
ID 0 
.0 3 c :;· 3 
ID ID 

3 ::I .. 
ID UI 
:I .. 
UI 

4 oz. wide-
mouth 
clear 
w/Teflon 
cap 

David Hickey 

6/5/06 

James Goerdt 

2/1/07 

Cl 
ID 
UI n .. 
j 
iS' 
::I 

n 
:r 
Ill ;· -

112G00041-
672006-14 



("It) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Facility Name CRANE NSWC Sample ID# 1355800002 Created By David Hickey 

TtNUS Project# 112G00041 Sample Location 135680 Created Date 6/5/06 
ID 

Task/Contract# CTO 377 Modified By 

WBSCode # TP00050125 
Sampled By David Hickey 

Modified Date 

QA Sample Type NA 
Concentration Low concentration 

Printed By James Goerdt 

Status Archive Printed Date 2/1/07 

Sample Collection Records 

c -f 3: ...... 3: c n c 
Ill 3 ID 'a 0 ID 0 ID .. .. 'a :I 'a 0 "' ID ID ::r a- .. n 

0 ..... S' ::r .. 
::!. a. .. ...... 'a 

~ ~ ..... 0 
:I 

6/6/06 17:05 Hand auger NA 0-2 -Select-
' 

Analysis Records 

n c ::! 3: ,. oc ,, n -f ::a n n 
2. Ill a ID :I ... ID .. 0 < ID 0 ::r 
i' 

.. .. Ill )>IA ID c 'a .a a Ill 
ID ID ::r - :In UI :I ID c :; n o< Ill::!. ID .. =i' a .. a.!!. ~ :ti: ID --a ID ID 

a. UI < .. Ill a :I UI -....... -o .. 11 . 
UI :I < ID 

:I ID .. 
UI 

4 oz. wide-

SW-846 
mouth 

112G00041-o// 6/6/06 17:05 
8082 PCBs 4°C 1 Glass clear 

672006-14 w/Teflon 
cap 

General Observations and Notes 

No Notes 
- End of Report -



Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE N5WC 

112G00041 

CTO 377 

TP00050125 

NA 

Archive 

Sample Collection Records 

c ::t 
Ill 3 .. 
ID ID 

Sample ID# 1356800204 

Sample Location 135680 
ID 

Sampled By David Hickey 

Concentration Low concentration 

3: ....... 3: c 
!a. "CJ 0 ID 

"CJ :I "CJ :r 3- .. 
0 ...... S' :r 
a. .. ....... 

~ ...... 

6/6/06 17:15 Hand auger NA 2-4 

Analysis Records 

n c ::t 3: > oc .,, n ... 
2. Ill 3 ID :I ..., ID .. 0 < 
ii' 

.. ..111 > Ul ID c "CJ 
ID ID :r- :a n Ul :I ID n o~ Ill::::!. ID .. .. .. 

ID a.- -"CJ < Ill < .. a. Ill -· 
Ill ...... -o .. 

Ill :I C!' 
ID 

SW-846 
~ 6/6/06 17:15 PC6s 4°C 1 Glass 

8082 

General Observations and Notes 

No Notes 
- End of Report -

Created By David Hickey 

Created Date 6/5/06 

Modified By 

Modified Date 

Printed By · James Goerdt 

Printed Date 2/1/07 

n c 
0 ID 
0 Ul 

n .. :!. 
~ 
0 
:I 

-Select-

::u n n 
ID 0 :r 
J:I 3 Ill. 
5. ;' 3 .. • ID ID 

:I 3 .. 
ID Ill 
:I .. 
Ill 

4 oz. wide-
mouth 

112G00041-
clear 
w/Teflon 

672006-14 

cap 



("It;.) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112G00041 

CTO 377 

TP00050125 

NA 

Archive 

Sample Collection Records 

0 -I 
Ill 3· .. 
ID ID 

Sample ID# 1355810002 

Sample Location 135681 
ID 

Sampled By David Hickey 

Concentration Low concentration 

:J: ...... :J: 0 
ID "a 0 ID .. "a :I "a :r 3 -· .. 
0 ..... S' :r 
a. ... ...... 

::ii ..... 

6/6/06 18:20 Hand auger NA 0-2 

Analysis Records 

n 0 ::! :J: )> oo 'V n ~ 2. Ill 3 ID :I ""' ID 
... 0 

ii' 
.. .. Ill )> UI ID c "a 
ID ID :r- :In UI :I ID 

n o< DI ::!. ID .. .. a.!!!. ... 
ID --a < UI < .. a. UI - DI ...... -·0 .. 

UI :I < ID 

SW-846 
~ 6/6/06 18:20 PCBs 4°C 1 Glass 

8082 

General Observations and Notes 

No Notes 
- End of Report -

Created By David Hickey 

Created Date 6/5/06 

Modified By 

Modified Date 

Printed By James Goerdt 

Printed Date 2/1/07 

n 0 
0 ID 
0 UI 

n ... ::!. 
"a .. 
0 
:I 

. -Select-

;io n n 
ID 0 :r .a 3 Ill 
c :i :::;' 3 

"" ID ID 
:I 3 .. 

ID UI 
:I .. 
UI 

4 oz. wide-
mouth 

112G00041-
clear 
w/Teflon 

672006-14 

cap 



(,)Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Facility Name CRANE NSWC Sample ID# 13SB810204 Created By 

TtNUS Project # 112G00041 Sample Location 13SB81 Created Date 
ID 

Task/Contract# cro 37.7 Modified By 

WBSCode# TP00050125 
Sampled By David Hickey 

Modified Date 

QA Sample Type MS/MSD 
Concentration Low concentration 

Printed By 

Status Archive Printed Date 

Sample Collection Records 

0 ':t J: ...... J: 0 n 
Ill 3 ID "Cl 0 ID 0 ... ... "Cl :I "Cl 0 ID ID ::r 3 -· ... 

0 ...... S' ::r "I 

Cl. "I ...... 
::II ...... 

6/6/06 18:30 Hand auger NA 2-4 -Select-

Analysis Records 

n 0 :t J: )lo oo "U n ~ ::u n 
2. Ill 3 ID :I ""'ID "I 0 ID 0 

ii' 
... ... 111 )loUI ID c "Cl .a 3 ID ID ::r - :In UI :I ID :. n o< Ill:::!. ID ... 3 ... Cl. !!!. ~ "I 

ID 
_,, 

ID ID 
UI < ... :I 0. UI -· 

Ill 3 ..... -·O ... ... 
UI :I < ID UI 

ID :I ... 
UI 

4 oz. wide-
SW- mouth 

DO 
~ 6/6/06 18:30 846 PCBs 4°C 2 Glass clear 

8082 w/Teflon MS/MSD 

cap 

General Observations and Notes 

No Notes 

- End of Report -

David Hickey 

6/5/06 

James Goerdt 

2/1/07 

0 
ID 
UI n 
:!. 

! 
0 
:a 

n 
::r 
Ill 
;' 

• 

112G00041-
672006-14 



("'R;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Facility Name CRANE N5WC Sampl~ ID# 1355820002 Created By David Hickey 

TtNUS Project# 112G00041 Sample Location 135682 Created Date 6/5/06 
ID 

Task/Contract# CTO 377 Modified By James Goerdt 

WBSCode# TP00050125 
Sampled By David Hickey 

Modified Date 7/24/06 
Concentration Low concentration 

QA Sample Type NA Printed By James Goerdt 

Status Archive Printed Date 2/1/07 

Sample Collection Records 

Cl ::! 3: ,..., 3: Cl n Cl 
DI 3 ID "Cl 0 ID 0 ID ... ... "Cl ::J "Cl 0 UI 
ID ID ::r 3- ... n 

0 ~S' ::r ""I ""I 

a. ,..., -6" ""I ;::p !:!: 
~ 0 

::J 

6/6/06 18:05 Hand auger NA 0-2 -Select-

Analysis Records 

n Cl ::! 3: > 0 Cl .,, n ~ &' n n 
2. DI 3 ID ::J ... ID ""I 0 0 ::r 
iD i .., DI > Ill ID c "Cl .0 3 DI 

ID ::r - ::Jn Ill ::J ID ~ ;-n o< DI ::!. ID ... 3 ... a.!!!. ""I ""I -ID -"Cl < ID ID 
Ill < ... ::J a. Ill - DI 3 ....... -·O ... ... 

Ill ::J <" ID UI 
::J ID ... 
UI 

4 oz. wide-

SW-846 
mouth 

112G00041-
~ 6/6/06 18:05 

8082 
PCBs 4°C 1 Glass clear 672006-14 

w/Teflon 
cap 

General Observations and Notes 

No Notes 
- End of Report -



("'R;;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Facility Name CRANE N5WC Sample ID# 1355830002 Created By David Hickey 

TtNUS Project # 112G00041 Sample Location 135883 Created Date 6/5/06 

Task/Contract# CTO 377 
ID 

Modified By 

WBSCode# TP00050125 
Sampled By David Hickey 

Modified Date 

QA Sample Type NA 
Concentration Low concentration 

Printed By James Goerdt 

Status Archive Printed Date 2/1/07 

Sample Collection Records 

c ~ 3: ,.... 3: c n c 
Ill 3 ID 'tJ 0 ID 0 ID .... .... 'tJ :I 'tJ 0 (ft 
ID ID ::r 3 -· .... n 

0 ...... S' ::r ., ., 
a. ,.... -a ., 

;::p !:!! ...... 0 
:I 

6/6/06 17:35 Hand auger NA 0-2 -Select-

Analysis Records 

n c ::! 3: > oc ,, n ~ :a n n 
2. Ill 3 ID :I ..., ID ., 0 < ID 0 ::r 
iD 

.... .... Ill >VI ID c 'tJ J:l 3 Ill 
ID ID ::r - :In VI :I ID c ;' n o< Ill:::!. ID .... :;· 3 .... a.!!!. ., • ID -i:J < ID ID 

VI < .... :I a. VI -· 
Ill 3 ...... -·O .... .... 

VI :I <" ID VI 

ID :I .... 
(ft 

4 oz. wide-

SW-846 mouth 
112G00041-

~ 6/6/06 17:35 PCBs 4°C 1 Glass clear 8082 
w/Teflon 

672006-14 

cap 

General Observations and Notes 

No Notes 
- End of Report -



("I\':.) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE NSWC 

112G00041 

CTO 377 

TP00050125 

NA 

Archive 

Sample Collection Records 

c ... 
Ill 3· .. m m 

Sample ID# 1358830204 

Sample Location 135883 
ID 

Sampled By David Hickey 

Concentration Low concentration 

~ ....... ~ c 
a "O 0 m 

"O ::I "O :::r 3 -· .. o· .... g :::r 
a. ....... ... ;::p ..... 

6/6/06 17:45 Hand auger NA 2-4 

Analysis Records 

n c ::! ~> oc ,, n ~ 2. Ill 3 m ::::i ... m "'I 0 .. .. 111 >• m c "O ii' m m :::r- ::::in Ill ::I m n o< Ill::!. m .. .. a.!. C! m 
_,, 

Ill < .. a. Ill-· Ill ..... -o .. 
Ill ::I c:· 

m 

SW-846 
~ 6/6/06 17:45 PC8s 4°C 1 Glass 

8082 

General Observations and Notes 

No Notes 
- End of Report -

Created By David Hickey 

Created Date 6/5/06 

Modified By 

Modified Date 

Printed By James Goerdt 

Printed Date 2/1/07 

n c 
0 m 
0 Ill 

n "'I 
::!. 
"O .. 
0 
::I 

-Select-

;a n n 
m 0 :::r 
.Ct 3 Ill 

=· :; 3 ... 
"" m m 

::I 3 .. 
m Ill 
::I 
i: 

4 oz. wide-
mouth 

112G00041-
clear 
w/Teflon 

672006-14 

cap 



("It) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Facility Name CRANE N5WC Sample ID# 1355840002 Created By David Hickey 

TtNUS Project # 112G00041 Sample Location 135684 Created Date 6/5/06 

Task/Contract # CTO 377 
ID 

· Modified By 

WBSCode # TP00050125 
Sampled By David Hickey 

Modified Date 
Concentration 

QA Sample Type NA 
Low concentration 

Printed By James Goerdt 

Status Archive Printed Date 2/1/07 

Sample Collection Records 

c ... z ...... z c n c 
I» §' ID "a 0 ID 0 ID .. .. "a :I "a 0 UI 
ID ID :r 3 -· .. n 

0 ..... g :r 
., 

"'I 

a. ...... -6' ., 
;:p .. 

...... 0 
:I 

6/6/06 17:50 Hand auger NA 0-2 -Select-

Analysis Records 

n c :! z> oc "Cl n ... ::a n n 
2. I» 3 ID :I .,. ID ., 0 < ID 0 :r 
ii' S' .. 111 > UI ID c "a .D 3 I» 

ID :r- :::in UI :I ID 5. ;· o< ID 3 ~ a.!. I»::!. ., .. ., 
"* ID --a < ID ID 

UI < .. :I a. UI - I» 3 ..... -·O .. .. 
UI :I <' ID UI 

:I ID .. 
UI 

4 oz. wide-

SW-846 
mouth 

112G00041-
~ 6/6/06 17:50 PCBs 4°C 1 Glass clear 

8082 
w/Teflon 

672006-14 

cap 

General Observations and Notes 

No Notes 
- End of Report -



{"It) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Facility Name CRANE NSWC Sample ID# 1356840204 

TtNUS Project # 112G00041 Sample Location 135684 
ID 

Task/Contract # CTO 377 

WBSCode# TP00050125 
Sampled By David Hickey 

QA Sample Type NA 
Concentration Low concentration 

Status Archive 

Sample Collection Records 

0 ::! 3: ...... 3: 0 
Ill 3 la. "a 0 

' ID .... "a :I "a ID ID :::r 3- .... 
0 ..... S' :::r 
CL ...... ... 

;:I! ..... 

6/6/06 17:56 Hand auger NA 2-4 

Analysis Records 

n 0 ... 3:,. oo "O n ~ 2. Ill §' ID :I ..., ID ... 0 

i' 
.... .... 111 J> UI ID c "a 
ID ID :::r- :In UI :I ID 

n o< Ill::!. ID .... .... CL !!!. ~ ID --a 
UI < .... a. UI -· 

Ill ...... -·O .... 
UI :I < ID 

SW-846 
~ 6/6/06 17:56 PCBs 4°C 1 Glass 

8082 

General Observations and Notes 

No Notes 
- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 ... 

-Select-

~ n 
0 

.a 3 c 
=i' 3 
ID ID 

:I 3 .... 
ID UI 
:I .... 
UI 

4 oz. wide-
mouth 
clear 
w/Teflon 
cap 

David Hickey 

6/5/06 

James Goerdt 

2/1/07 

0 
ID 
UI 
n ... 
-6" .... 
0 
:I 

n 
:::r 
Ill 
S' • 

112G00041-
672006-14 



("lb) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode# 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 ::! z 
I» 3 !a. ... 
ID ID ::r 

0 a. 

8/25/06 14:05 Hand auger NA 

Analysis Records 

n 0 ::! z> oo 
2. I» 3 ID ~ ..., ID ... ... 111 > UI ii' ID ID ::r - ~n 

~ o< I»:::!. 
ID a.!!. -"Cl 

UI < ... a. UI -...... -·O 
UI ~ 

)( 8/25/06 14:05 SW-846 8082 PCBs 

SDI 
Ra PIO 

~ 8/25/06 14:05 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

General Observations and Notes 

No Notes 

..... z 
"Cl 0 
"Cl~ 
3-..... S' ., 

'V ., 
ID 
UI 
ID 
~ 
I» ... 
<!' 
ID 

4°C 

4°C 

13SB850406 

13SB85 

David Hickey 

Low concentration 

0 
ID 
"Cl ... 
::r 

....... 
::ii ..... 

4-6 

n ~ 0 c "Cl 
~ ID ... 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/25/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n 0 
0 ID 
0 UI 

n ., ., 
-6' 
er. 
0 
~ 

brown 

;a n n 
ID 0 ::r 
.a 3 I» 
c :r =i' 3 
ID ID =II: 

~ 3 ... 
ID UI 
~ 

i: 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.5 8272006-5 
w/Teflon ppm 
cap 



("lb) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode# 

CRANE N5WC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 ::! 3: 
QI 3 ~ .. 
ID ID ::r 

0 a. 

8/25/06 14:17 Hand auger NA 

Analysis Records 

n 0 ... 3:> oo 
2. QI §' ID ::S '""ID 

iD 
.. .. QI )It VI 
ID ID ::r - ::s n n o< QI ::!. .. a. !e. ID -i::J 

VI < .. a. VI -· ...... -o 
VI ::S 

)( 8/25/06 14:17 SW-846 8082 PCBs 

SDI 
Ra PIO 

~ 8/25/06 14:17 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

General Observations and Notes 

No Notes 

...... 3: 
'tJ 0 
'tJ ::s 
3 -· ...... S' ... 

,, ... 
ID 
VI 
ID ... 
< 
QI .. 
<" ID 

4°C 

4°C 

1356850608 

135685 

David Hickey 

Low concentration 

0 
ID 
'tJ .. 
::r 
...... 
;:p ...... 

6-8 

n ... 
0 < 
c 'tJ 
::s ID .. 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/25/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n 0 
0 ll 0 n ... ... 

-6" 
!:!: 
0 
::s 

brown. 

~ n n 
ID 0 ::r 
~ 3 !. c 
::;' 3 ::s 

=II: ID ID 
::s 3 .. 

ID VI 
::s .. 
VI 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.5 8272006-5 
w/Teflon ppm 
cap 



("lb) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 ... J: 
Ill 3· ~ ... 
ID ID :r 

0 
~ ca. 

8/25/06 10:55 Hand auger NA 

Analysis Records 

n 0 ::! J: > oo 
2. Ill 3 ID :I ..., ID 

ii' 
... ... 111 > Ill ID ID :r- :In n o< m ::!. ... ca.!. ID -i:s 

Ill < ... ca. Ill -· ...... -·O 
Ill :I 

SDI 
Ra PIO 

~ 8/25/06 10:55 
SDI Assay 
A00133/A00134 PCB 

Test Kit 

)( 8/25/06 10:55 SW-846 8082 PCBs 

General Observations and Notes 

No Notes 

~:r: 
'ti 0 
'ti :I 
3 -· ....... ~ .. 

'V .. 
ID 
Ill 
ID .. 
< 
Ill ... 
<' 
ID 

4°C 

4°C 

13SB860406 

13SB86 

David Hickey 

Low concentration 

0 
ID 
'ti ... 
:r 
~ 

;:ii. 
....... 

4-6 

n ~ 0 
c 'ti 
:I ID ... 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/25/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n 0 
0 ID 
0 Ill 

n .. .. 
-6' 
!::!: 
0 
:I 

brown 

::v n n 
ID 0 :r 
J:I 3 Ill 
5. ;-3 .. • ID ID 

:I 3 ... 
ID Ill 
:I ... 
Ill 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.5 8272006-5 
w/Teflon ppm 
cap 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 



"It Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode# 

CRANE N5WC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 ::t z 
Ill 3 a .. 
ID ID ::r 

0 
Cl. 

8/25/06 11:20 Hand auger NA 

Analysis Records 

n 0 -f z> oo 
2. Ill §' ID :I ..., ID 

ii' 
.. .. 111 >Ill ID ID ::r - ::s n n o< Ill:::!. .. Cl. !!. -"a ID UI < .. Cl. UI -· ....... -•O 

UI :I 

)( 8/25/06 11:20 5W-846 8082 PCBs 

SDI 
RaPID 

~ 8/25/06 11:20 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

General Observations and Notes 

No Notes 

"""Z 
'Cl 0 
'Cl :I 
3-..... g .. 

'a .. 
ID Ill 
ID 
:2 
Ill .. 
< ID 

4°C 

4°C 

1358860608 

135886 

David Hickey 

Low concentration 

0 
ID 
'Cl .. 
::r 

...... 
;:p ..... 

6-8 

n ~ 0 c 'Cl 
:I ID .. 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/25/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n 0 
0 ID 
0 Ill 

n .. .. 
'6' .. 
0 
:I 

brown 

:ii:J n n 
ID 0 ::r 
"' 3 Ill 
c :; 
:::;' 3 
ID ID -:I 3 .. 
ID UI 
:I .. 
UI 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.5 8272006-5 
w/Teflon ppm 
cap 



("ll;} Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode# 

CRANE N5WC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

" ::! z 
Ill 3 ID .. .. 
ID ID ::r 

0 
CL 

8/25/06 14:32 Hand auger NA 

Analysis Records 

n " ::! z ,. 
0 " 2. Ill 3 ID :I ..., ID 

ii' 
.. .. Ill ,. Ul 
ID ID ::r - :In 

n o< Ill :!. .. CL!! ID -"CJ 
Ul < .. CL Ul -· ...... -·O 

Ul :I 

)( 8/25/06 14:32 SW-846 8082 PCBs 

SDI 
Ra PIO 

~ 8/25/06 14:32 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

General Observations and Notes 

No Notes 

.-.z 
"CJ 0 
"CJ :I 
3-.... S' .. 

,, .. 
ID 
Ul 
ID .. 
< 
Ill .. c:· 
ID 

4°C 

4°C 

1355870002 

135687 

David Hickey 

Low concentration 

" ID 
"CJ .. 
::r 
...... 
;::p .... 

0-2 

n ~ 0 
c "CJ 
:I ID .. 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/25/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n " 0 ID 
0 Ul 

n .. .. 
-6' .. 
0 
:I 

brown 

: n n 
0 ::r 

.a 3 Ill 
c ;· :;· 3 :f:I: ID ID 

:I 3 Iii' ID 
:I .. 
Ul 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.5 8272006-5 
w/Teflon ppm 
cap 



("lb) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode# 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

iStatus Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 ::! z 
Ill 3 ~ .. 
ID ID ::r 

0 
CL 

8/25/06 14:38 Hand auger NA 

Analysis Records 

n 0 . -I z> oo 
~ Ill 3· ID :I ..., ID .. ..111 >Ill ii' ID ID ::r - :In 
n o< Ill:::!. .. CL!!!. ID 

_,, 
CL Ill < .. 

Ill -· ....... -o 
Ill :I 

SDI 
RaPID 

~ 8/25/06 14:38 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

)( 8/25/06 14:38 SW-846 8082 PCBs 

General Observations and Notes 

No Notes 

.-.z 
,, 0 
,, :I 

3 -· ...... S' ., 

'V ., 
ID 
Ill 
ID ., 
< 
Ill .. c:· 
ID 

4°C 

4°C 

13S6870204 

13S687 

David Hickey 

Low concentration 

0 
ID ,, .. ::r 
...... = ...... 

2-4 

n ~ 0 
c ,, 
:I ID .. 

1 Glass 

1 Glass 

- End of Report -

Created By· David Hickey 

Created Date 8/25/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n 0 
0 ID 
i5' Ill n ., ., 

'6' .. 
0 
:I 

brown 

~ n n 
0 ::r 

.Cl 3 Ill 
5. :; 3 ., '4t: ID ID 

3 :I ;: ID 
:I ;: 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.5 8272006-5 
w/Teflon ppm 
cap 

4 oz. 
Wide-
mouth 
clear 
w/Teflon 
cap 



(')Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWM.U 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode# 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

c ::! J: 
Ill 3 Ill .. .. 
Ill Ill ::r 

0 a. 

8/25/06 14:52 Hand auger NA 

Analysis Records 

n c ::! J: ,. oc 
2. Ill 3 Ill~ ... Ill 

ii' 
.. .. 111 )olft 
Ill Ill ::r - ~n n o< Ill::!. .. a. !ll Ill -"Cl 

(ft < .. a. (ft-· ...... -·O 
(ft~ 

SDI 
Ra PIO 

~ 8/25/06 14:52 SDI 
Assay 

A00133/A00134 
PCB 
Test Kit 

x 8/25/06 14:52 SW-846 8082 PCBs 

General Observations and Notes 

Hit refusal at 5.8ft BGS 

...... J: 
"Cl 0 
"Cl~ 
3 -· ...., S' ., 

,, ., 
Ill 
(ft 
Ill ., 
< 
Ill .. 
< Ill 

4°C 

4°C 

13SB870506 

13SB87 

David Hickey 

Low concentration 

c 
Ill 
"Cl .. 
::r 
...... 
::II ...., 

5-6 

n ~ 0 
c "Cl 
~ Ill .. 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/25/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n c 
0 Ill 
0 (ft 

n ., ., 
-6' .. 
0 
~· 

brown 

::a n n 
Ill 0 ::r 
.D 3 Ill 
c ;' ::; 3 -Ill Ill 

~ 3 .. 
Ill (ft 

~ .. 
(ft 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.5 8272006-5 
w/Teflon ppm 
cap 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 



("ft;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

CRANE N5WC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 ... 3: 
DI 3' ID ... ... 
ID ID :r 

0 a. 

8/24/06 08:38 Hand auger NA 

Analysis Records 

n 0 ... 3: )lo oo 
2. DI 3' ID ::I ... ID 

ii' 
... .., DI )lo Ill ID ID :r- ::::s n 

!:). o~ DI ::!. 
ID a.-· -~ 
a. Ill < ... 

Ill -· ...... -·O 
Ill ::I 

SDI 
Ra PIO 

~ 8/24/06 08:38 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

' 

)( 8/24/06 08:38 SW-846 8082 PCBs 

General Observations and Notes 

...... 3: 
~o 
~:I 
3 -· ..,_. S' .. 

'V .. 
ID 
Ill 
ID 
C! 
DI ... 
< ID 

4°C 

4°C 

1355880001 

135B88 

David Hickey 

Low concentration 

0 
ID 
~ ... 
:r 

...... .. ..... 

0-1 

n ~ 0 
c ~ 
:I ID ... 

1 Glass 

1 Glass 

Created By David Hickey 

Created Date 8/24/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n 0 
0 ID 
0 Ill 

n .. .. 
-6" ... 
0 
::I 

brown 

&' n n 
0 :r 

J:l 3 DI 
c ;-:;· 3 
ID ID • 
3 ::I ... 
ID Ill 
::I ... 
Ill 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.5 8252006-2 
w/Teflon ppm 
cap 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

Hit refusal at approximately O.Sft BGS. Made several attempts at primary location and adjusted the 
location three time but were not able to advance beyond 1ft BGS. 

, - End of Report -



("'lb) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

CRANE N5WC 

112GN7448 

CTO 0343 

Sample location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

" -I 3: 
Ill §' m .. .. m m :I' 

0 
D. 

8/24/06 08:21 Hand auger NA 

Analysis Records 

n " -I 3: ,. oc 
2. Ill 3 m ::::i .... m 
ii' 

.. .. 111 ,. Ill m m :I'- :In 
n o< Ill:::!. .. D. !. m -"O 

Ill < .. D. Ill-· ...... -·O 
Ill :I 

)( 8/24/06 08:21 SW-846 8082 PCBs 

SDI 
RaPID 

~ 8/24/06 08:21 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

General Observations and Notes 

..... 3: 
"O 0 
"O :I 
3-...... S' 

"'I 

'V 
"'I m 
Ill m 
~ 
Ill .. 
< m 

4°C 

4°C 

1355890001 

135689 

David Hickey 

Low concentration 

" m 
"O .. 
:I' ..... 
;::t ...... 

0-1 

n ~ 0 
c "a 
:I m .. 

1 Glass 

1 Glass 

Created By David Hickey 

Created Date 8/24/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n " 0 m 
0 Ill 

n "'I :!. 
"O .. c;· 
:I 

brown 

:a n n 
m 0 :I' 

.Cll 3 t:ll 
5. ;-3 "'I • m m 

:I 3 .. 
m Ill 
:I 
i: 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.08 8252006-2 
w/Teflon ppm 
cap 

Hit refusal at approximately O.Sft BGS. Made several attempts at primary location and adjusted the 
location three time but were not able to advance beyond lft BGS. 

- End of Report -



("It:) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode# 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 -t 3: 
Ill 3 ID ... ... 
ID ID :::r 

0 
Cl. 

8/24/06 13:59 Hand auger NA 

Analysis Records 

n 0 -t 3: > oo 
2. Ill 3· ID :I .... ID 

ii' 
... ... Ill ,..., 
ID ID :::r- :::s n n o< Ill::!. ... Cl. !!. -"a ID 

Cl. UI < ... 
UI -· ...... -·O . 
Ill :I 

~ 8/24/06 13:59 SW-846 8082 PCBs 

SDI 
Ra PIO 

~· 8/24/06 13:59 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

General Observations and Notes 

No Notes 

.-. 3: 
"a 0 
"a :I 
3 -· ....... S' .. 

'V .. 
ID 
UI 
ID 
~ 
Ill ... 
<" ID 

4°C 

4°C 

1355900002 

135690 

David Hickey 

Low concentration 

0 
ID 
"a ... 
:::r 
.-. 
;::p 

....... 

0-2 

n ~ 0 
c "a 
:I ID ... 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/24/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n 0 
0 ID 
0 UI .. n 

:!. 
"a 
!:!: 
0 
:I 

brown 

::a n n 
ID 0 :::r 
,Q 3 Ill 
c ;-
=i' 3 

ID '"' ID 
3 :I 

i: ID 
:I ... 
Ill 

4 oz. 
wide-
mouth 112GN7448-
clear 8292006-8 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.5 8252006-2 
w/Teflon ppm 
cap 



(~}Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode# 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

c -I 3: 
Ill 3 ~ .... 
CD CD :::r 

0 
Cl. 

8/24/06 14:05 Hand auger NA 

Analysis Records 

n c ::! 3: )It oc 
2. Ill 3 CD :::S ..., CD .... .... Ill )It UI iD' CD CD :::r- :::s n n o< Ill:::!. .... Cl. !. CD 

_,, 
UI < .... Cl. UI -..... -·O 

UI :::S 

)( 8/24/06 14:05 SW-846 8082 PCBs 

SDI 
Ra PIO 

~ 8/24/06 14:05 
SDI 

Assay A00133/A00134 
PCB 
Test Kit 

General Observations and Notes 

Hit refusal at "'3ft BGS. 

...... 3: 
,, 0 
,, :::s 
3 -· ....... S' 

"'I 

"Cl 
"'I 
CD' 
UI 
CD 
"'I 
< 
Ill .... :c· 
CD 

4°C 

4°C 

1356900203 

135690 

David Hickey 

Low concentration 

c 
CD ,, .... 
:::r 

...... 
;:II ....... 

2-3 

n ~ 0 
c ,, 
:::s CD .... 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/24/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n c 
0 CD 
0 UI 

n "'I "'I 

'6' 
t:!: 
0 
:::s 

brown 

::11:1 n n 
CD 0 :::r 
.a 3 Ill 
5. ;-3 "'I • CD CD 

:::s 3 .... 
CD UI 
:::s 
i: 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.03 8252006-2 
w/Teflon ppm 
cap 



("lb) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode# 

CRANE N5WC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records . 

c ... J: 
Ill §' ID .. .. 
ID ID ::r 

0 
a. 

8/24/06 13:45 Hand auger NA 

Analysis Records 

n c ::! J: > oc 
2. Ill 3 ID ::S '""ID 

iD 
.. .. 111 > Ill ID ID ::r - ::s n 

~ o~ Ill i 
ID a.-· _,, 
a. Ill < .. 

Ill -...... -o 
Ill ::s 

~ 8/24/06 13:45 SW-846 8082 PCBs 

SDI 
RaPID 

~ 8/24/06 13:45 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

General Observations and Notes 

Hit refusal at "'1.2ft BGS. 

..... J: 
,, 0 
,, ::s 
3 -· ._. S' .., 

'V .., 
. ID 
Ill 
ID .., 
< 
Ill .. 
< ID 

4°C 

4°C 

1355910001 

135891 

David Hickey 

Low concentration 

c 
ID ,, .. 
::r ..... 
::II ._. 

0-1 

n ... 
0 < c ,, 
::s ID .. 

1 Glass 

1 Glass 

- End of Report -

Created By ·David Hickey 

Created Date 8/25/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n c 
0 ID 
0 Ill 

n .., .., 
-6' 
!:!: 
0 ::s 

brown 

" n n 
ID 0 ::r 
J:I 3 !. c 
=i 3 ::s • ID ID 

3 ::s .. 
ID Ill 
::s .. 
Ill 

4 oz. 
wide-
mouth 112GN7448-
clear 8292006-8 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.35 8252006-2 
w/Teflon ppm 
cap 



("11;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode# 

CRANE N5WC 

112GN7448 

CTO 0343 

Sample Location 
ID 

Sampled By 

Concentration 
QA Sample Type 

Status Archive 

Sample Collection Records 

IO ::! z 
Ill 3 ID .... .... 
ID ID :::r 

0 
Cl. 

8/24/06 10:29 Hand auger 

Analysis Records 

n IO ... Z> 
2. Ill 3· ID :I 

iD 
.... ... Ill ID ID :::r-

n o< .... Cl.!. ID Ill Cl. ...... 

~ 8/24/06 10:29 
SDI 
A00133/A00134 

)( 8/24/06 10:29 SW-846 8082 

General Observations and Notes 

Hit refusal at approximately 2ft BGS. 

NA 

o 10 
.._ID 
>Ill ::s n 
Ill:::!. 
-"O < .... 
In -· -·O 
Ill :I 

SDI 
RaPID 
Assay 
PCB 
Test Kit 

PCBs 

--z 
"O 0 
"O :I 
3-...... g 

""I 

"O 
""I 
ID 
Ill 
ID 

~ 
Ill .... 
< ID 

4°C 

4°C 

1355930002 

135693 

David Hickey 

Low concentration 

IO 
ID 
"O .... 
:::r 
.-
::ii ....... 

0-2 

n ~ 0 
c "O 
:I ID .... 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/24/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n IO 
0 ID 
0 In 

n ""I ""I 

'6' .... c;· 
:I 

brown 

.., n n 
ID 0 :::r 
.0 3 Ill 
5. :i 3 ""I • ID ID 

:I 3 .... 
ID In 
:I .... 
Ill 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.11 8252006-2 
w/Teflon ppm 
cap 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 



("I\';) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode # 

CRANE N5WC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 ::! 3: 
Ill 3 ID .... .... 
ID ID :r 

0 a. 

8/24/06 10:43 Hand auger NA 

Analysis Records 

n 0 ::! 3: ,.. oo 
2. Ill 3 ID ::S ..., ID 

~ 
.... .... Ill J> UI ID ID :r- ::s n o< Ill:::!. .... a.!!. ID 

_,, 
a. UI < .... 

UI -· ..... -·O 
UI ::S 

)( 8/24/06 10:43 5W-846 8082 PCBs 

SDI 
Ra PIO 

~· 8/24/06 10:43 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

General Observations and Notes 

No Notes 

...... 3: 
"O 0 
"O ::s 
3 -· ...... S' 

"I 

'ti 
"I 
ID 
UI 
ID 
~ 
Ill .... 
< ID 

4°C 

4°C 

1355940002 

135694 

David Hickey 

Low concentration 

0 
ID 
"O .... 
:r 
...... 
;:ii ...... 

0-2 

n ~ 0 
c "O 
::s ID .... 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/24/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n 0 
0 ID 
0 UI 

n "I "I 

! 
0 
::s 

brown 

-: n n 
0 :r 

.0 3 Ill 
5. ;· 3 "I • ID ID 

3 ::s .... 
ID UI 
::s .... 
UI 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.08 8252006-2 
w/Teflon ppm 
cap 



("It;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

c ... 3: 
Ill 3· ID .... .... 
ID ID ::r 

0 
ICI. 

8/24/06 09:37 Hand auger NA 

Analysis Records 

n c =t 3:> oc 
2. Ill 3 ID :I .., ID 

ii' 
.... .... Ill >Ill ID ID ::r - :I n n o< Ill::!. .... ICI. !!!. ID -"i:J 

Ill < .... ICI. Ill -· ...... -·O 
Ill :I 

SDI 
RaPID 

~ 8/24/06 09:37 SDI 
Assay 

A00133/A00134 
PCB 
Test Kit 

~ 8/24/06 09:37 SW-846 8082 PCBs 

General Observations and Notes 

No Notes 

...... 3: 
'i:I 0 
'i:I :I 
3 -· ........ S' .. 

"1:11 .. 
ID 
Ill 
ID .. 
< 
Ill .... 
< ID 

4°C 

4°C 

13SS950001 

13SB95 

David Hickey 

Low concentration 

c 
ID 
'i:I .... 
::r 
...... 
;::p 

........ 

0-1 

n ... 
0 < c 'i:I 
:I ID .... 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/24/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n c 
0 ID 
0 Ill 

n .. . .. 
-6" .... 
0 
:I 

brown 

jll:I n n 
ID 0 ::r 

.D 3 Ill 
c ;· 
=i' 3 -ID ID 

:I 3 .... 
ID Ill 
:I .... 
Ill 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 4.81 8252006-2 
w/Teflon ppm 
cap 

4 oz. 
wide-
mouth 112GN7448-
clear 8292006-8 
w/Teflon 
cap 



("lb) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

c :f z 
Ill 3 ~ .... 
ID ID :r 

0 a. 

8/24/06 09:45 Hand auger NA 

Analysis Records 

n c :f z ,. oc 
2. Ill 3 ID :I ..., ID 

ii 
.... ""' DI . ,. !II 
ID ID :r- :In 

n o< Ill::!. .... a. !:'l ID --a 
!II < .... a. UI -· ....... -o 

UI :I 

~ 8/24/06 09:45 SW-846 8082 PCBs 

SDI 
Ra PIO 

~ 8/24/06 09:45 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

General Observations and Notes 

Hit refusal at .v2ft BGS. 

,....,z 
-a 0 -a :I 
3 -· ....... ~ ... 

-a ... 
ID 
!II 
ID ... 
< 
DI .... :;:-
ID 

4°C 

4°C 

13SB950102 

13SB95 

David Hickey 

Low concentration 

c 
ID -a .... 
:r ,...., 
;:it ....... 

1-2 

n -I 
0 < 
c -a 
:I ID .... 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/24/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n c 
0 ID 
0 UI 

n ... ... 
-0 
~ 
0 
:I 

brown 

;ill:! n n 
ID 0 :r 
.a 3 DI 
c :i ::;- 3 -ID ID 

:I 3 .... 
ID UI 
:I .... 
UI 

4 oz. 
wide-
mouth 112GN7448-
clear 8292006-8 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 10.4 8252006-2 
w/Teflon ppm 
cap 



f"lt;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

CRANE N5WC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 :! 3: 
Ill 3 ID ... ... 
ID ID :r 

0 
Cl. 

8/23/06 10:32 Hand auger NA 

Analysis Records 

n 0 -I 3: ,. oo 
2. Ill 3· ID :II .., ID 

ii' 
... l"PI» J> UI ID ID :r- :II n n o< Ill::!. ... Cl. !. ID -"Cl 

Cl. UI < ... 
UI -...... -o 
UI :II 

)( 8/23/06 10:32 SW-846 8082 PCBs 

SDI 

SDI 
Ra PIO 

~ 8/23/06 10:32 
A00133/A00134 

Assay 
PCB 
Test Kit 

General Observations and Notes 

....... 3: 
"Cl 0 
"Cl :II 
3 -· ...... S' ., 

,, ., 
ID 
UI 
ID 
~ 
Ill ... c:· 
ID 

4°C 

4°C 

1355960002 

135696 

David Hickey 

Low concentration 

0 
ID 
"Cl ... 
:r 

....... 
::II ...... 

0-2 

n ~ 0 
c "Cl 
:II ID ... 

1 Glass 

1 Glass 

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 ., 

brown 

~ n 
0 

.Q 3 
5. 3 ., 
ID ID 
3 :II ... 
ID UI 
:II ... 
UI 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

4 oz. 
Rapid 

wide-
mouth 

Assay 

clear = 
w/Teflon 

13.85 

cap 
ppm 

Location stakes have been removed. select sample location from site map. 
- End of Report -

David Hickey 

8/23/06 

James Goerdt 

9/11/06 

James Goerdt 

2/1/07 

0 
ID 
UI n ., 
-6" ... 
0 
:II 

n 
:r 
Ill 
S' 
:et: 

112GN7448-
8242006-1 



("lb) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project# 

Task/Contract # 

WBSCode# 

CRANE NSWC 

112GN7448 

CTO 0343 

sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 -t z 
Ill 3· ID .. .. 
ID ID ':r 

0 
Q. 

8/23/06 10:39 Hand auger NA 

Analysis Records 

n 0 ::! Z> oo 
2. Ill 3 ID :I ..., ID 

ii' 
.. .. 111 )o UI 
ID ID ':r - :In 

n o~ Ill:::!. .. 
ID Q. -· -"Cl 

UI < .. Q. 
UI -· ..... -o 
UI :I 

~ 8/23/06 10:39 SW-846 8082 PCBs 

SDI 
RaPID 

~ 8/23/06 10:39 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

General Observations and Notes 

""Z 
"Cl 0 
"Cl :I 
3-..... g 

"I 

,, 
"I 
ID 
UI 
ID 
"I 
< 
Ill .. 
< ID 

4°C 

4°C 

13SB960204 

13SB96 

David Hickey 

Low concentration 

0 
ID 
"Cl .. 
':r 
.-
~ ..... 

2-4 

n ~ 0 
c "Cl 
:I ID .. 

1 Glass 

1 Glass 

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 
"I 

brown 

: n 
0 

.Q 3 
5. 3 "I 
ID ID 

:I 3 .. 
ID UI 
:I .. 
UI 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 
clear = 0.1 
w/Teflon ppm 
cap 

Location stakes have been removed. select sample location from site map. 
- End of Report -

David Hickey 

8/23/06 

James Goerdt 

9/11/06 

James Goerdt 

2/1/07 

0 
ID 
UI 
n 
"I 

-6' .. 
0 
:I 

n 
':r 
Ill ;· -

112GN7448-
8292006-8 

112GN7448-
8242006-1 



("It) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode # 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 ::! ~ 
Ill 3 ID .. .. 
ID ID :r 

0 
a. 

8/23/06 10:43 Hand auger NA 

Analysis Records 

n 0 ::! ~> oo 
2. Ill 3 ID ::::S .,.. ID 

ii' 
.. .. 111 >• ID ID :r- ::::s n n o~ Ill:::!. .. 

ID a.-· -i:i 
!ft < .. a. !ft-· ....... -o 

UI ::::S 

)( 8/23/06 10:43 SW-846 8082 PCBs 

SDI 
RaPID 

~ 8/23/06 10:43 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

General Observations and Notes 

No Notes 

...... ~ 
'1:J 0 
'1:J ::::s 
3-_. S' .. 

'V .. 
ID 
!ft 
ID .. 
< 
Ill .. c:· 
CD 

4°C 

4°C 

13SS970002 

13SB97 

David Hickey 

Low concentration 

0 
ID 

'1:J .. :r 
...... 
;:t _. 

0-2 

n ~ 0 
c '1:J 
::::s ID .. 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/23/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n 0 
0 ID 
0 !ft n .. .. 

j 
0 
::::s 

brown 

;a n n 
ID 0 :r 
.Cl 3 !. 
5. 3 ::::s .. • CD CD 

::::s 3 GI' CD 
::::s .. 
UI 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.03 8242006-1 
w/Teflon ppm 
cap 



("R;;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode # 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 :! 3: 
DI 3 ID .. .. 
ID ID ::r 

0 
a. 

8/23/06 10:53 Hand auger NA 

Analysis Records 

n 0 ... 3:> 00 
2. DI 3· ID :I .,.. ID .. ""DI > UI iD' ID ID ::r - :In 
n o< DI :::!. .. a.!!!. ID --a 
a. UI < .. 

UI -· ...... -o 
UI :I 

)( 8/23/06 10:53 SW-846 8082 PCBs 

SDI 
Ra PIO 

<#' 8/23/06 10:53 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

General Observations and Notes 

No Notes 

...... 3: 
'a 0 
'a :I 
3 -· ..... S' ., 

"a ., 
ID 
UI 
ID ., 
< 
DI .. 
<" 
ID 

4°C 

4°C 

1356970203 

13SB97 

David Hickey 

Low concentration 

0 
ID 
'a .. 
::r 

...... 
= ..... 

2-3 

n ... 
0 < 
c 'a 
:I ID .. 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/23/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n 0 
0 ID 
0 UI 

n ., ., 
'6" .. 
0 
:I 

brown 
Hit Refusal at 
"'3ft BGS. 

;:Ill n n 
ID 0 ::r 
.a 3 !!. c 
:;· 3 :I 

:ti: ID ID 
3 :I .. 
ID UI 
:I .. 
UI 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.09 8242006-1 
w/Teflon ppm 
cap 



("I\;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

CRANE N5WC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

g ::! z 
Ill 3 m 
i ... 

m ::r 
0 
~ 

8/23/06 10:59 Hand auger NA 

Analysis Records 

n c ::! Z> og 
2. Ill 3 m :s .... m ... ... Ill > UI iD m m ::r - :s n n o< Ill::!. ... ~!. m -i::s 

UI < ... 
~ Ill -..... -·O 

UI :S 

)( 8/23/06 10:59 SW-846 8082 PCBs 

SDI 
RaPID 

~ 8/23/06 10:59 
SDI 

Assay 
A00133/A00134 PCB 

Test Kit 
' 

General Observations and Notes 

No Notes 

"""'Z 'O 0 
'O :s 
3 -· ..... g 

"'I 

,, 
"'I m 
Ill 
m 
"'I 
< 
Ill ... 
<" m 

4°C 

4°C 

1355980002 

135698 

David Hickey 

Low concentration 

g 
m 
'O ... 
::r ..... 
;:ii ...... 

0-2 

n ~ 0 
c 'O 
:s m ... 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/23/06 

Modified By James Goerdt 

Modified Date 9/12/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n c 
2. m 
0 UI n "'I ::!. 

'O 
t!: 
0 
:s 

brown 

-: n n 
0 ::r 

J:l 3 Ill 
c S' :; 3 -m m 

:s 3 ... 
m Ill 
:s ... 
UI 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.05 8242006-1 
w/Teflon ppm 
cap 



('lb} Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode# 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

c :! J: 
QI 3 CD ... ... 
CD CD :r 

0 
Cl. 

8/23/06 11:04 Hand auger NA 

Analysis Records 

n c :! J: > ac 2. QI 3 CD :I >fl ii' 
... ... QI 
ID CD :r- :::s n n o< QI ::!. ... Cl. !!!. ID -i:i 

Ill < ... Cl. Ill-· ..... -·O 
Ill :I 

)( 8/23/06 11:04 SW-846 8082 PCBs 

SDI 
RaPID 

~ 8/23/06 11:04 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

General Observations and Notes 

No Notes 

..... J: 
'1:1 0 
'1:1 :I 
3 -· ...... g .. 

"Q .. 
ID 
Ill 
ID 
~ 
QI ... ;:· 
CD 

4°C 

4°C 

13SB980204 

13SB98 

David Hickey 

Low concentration 

c 
CD 

'1:1 ... 
:r 
...... 
::ii ...... 

2-4 

n ~ 0 
c '1:1 
:I ID ... 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/23/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n c 
0 CD 
0 UI 

n .. 
:::!. 
i 
0 
:I 

brown 

::a n n 
• CD 0 :r 
.Cl 3 QI 

=· :;· 3 .. -CD ID 
:I 3 ... 

CD Ill 
:I ... 
Ill 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.5 8242006-1 
w/Teflon ppm 
cap 



("It) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode # 

CRANE N5WC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 ::t 3: 
Ill 3 ~ .. 
ID ID ::r 

0 
~ 

8/23i06 11:13 Hand auger NA 

Analysis Records 

n 0 -I 3: > oo 
~ Ill 3' ID :I ,... ID .. .. Ill >IA ii' ID ID ::r - :::s n 
ll o~ Ill ::!. 
ID ~-· --a 

IA < .. 
~ IA -· ...... -·O 

IA :I 

)( 8/23/06 11:13 SW-846 8082 PCBs 

SDI 
RaPID 

~ 8/23/06 11:13 SDI Assay A00133/A00134 
PCB 
Test Kit 

General Observations and Notes 

No Notes 

...... 3: 
"O 0 
"O :I 
3-_. g 

"I 

'V 
"I 
ID 
IA 
ID 
"I 
< 
Ill .. 
< ID 

4°C 

4°C 

1355990002 

135699 

David Hickey 

Low concentration 

0 
ID 

"O .. 
::r 
...... 
;:I! _. 

0-2 

n ~ 0 c "O 
:I ID .. 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/23/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n 0 
0 ID 
0 IA 
"I n 

"I 

-6" .. 
0 
:I 

brown 

;a n n 
ID 0 ::r 
.a 3 Ill 
5. S' 3 "I -ID ID 
3 :I .. 
ID IA 
:I .. 
IA 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.5 8242006-1 
w/Teflon ppm 
cap 



(')Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode# 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

c ::! 3: 
Ill 3 ~ .. 
ID ID :::r 

0 
a. 

8/23/06 11:20 Hand auger NA 

Analysis Records 

n c ... 3: J> oc 
2. Ill §' ID :S .,.. ID 

ii' 
.. .. Ill J> UI ID ID :::r- :s n 

~ o< Ill::!. a.!!!. ID 
_,, 

a. UI < .. 
Ill-· ...... -o 
Ill :s 

)( 8/23/06 11:20 SW-846 8082 PCBs 

SDI 
Ra PIO 

~ 8/23/06 11:20 
SDI 

Assay A00133/A00134 
PCB 
Test Kit 

General Observations and Notes 

No Notes 

...... 3: 
,, 0 
,, :s 
3-........ S' .. 

'V .. 
ID 
UI 
ID .. 
< 
Ill .. 
<" ID 

4°C 

4°C 

13S6990204 

13S699 

David Hickey 

Low concentration 

c 
ID ,, .. 
:::r 
...... 
~ ........ 

2-4 

n ... 
0 < c ,, 
:s ID .. 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/23/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n c 
0 ID 
0 UI n .. 

::!. ,, .. s· 
:s 

brown 

: n n 
0 :::r 

.Cl 3 Ill 
c ;-:;· 3 :ta: ID ID 
3 :s 

Gr ID 
:s .. 
Ill 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.5 8242006-1 
w/Teflon ppm 
cap 



("'It) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

CRANE NSWC 

112GN7448 

CTO 0343 . 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 :! 3: 
QI 3 ID .. .. 
ID ID ::r 

0 a. 

8/23/06 11:24 Hand auger NA 

Analysis Records 

n 0 -t 3:> oo 
2. QI §' ID ~ ..., ID .. .. QI :J> UI iD ID ID ::r - ~n n 01 QI ::::!. .. 
ID a.-· --a 
a. UI < .. 

UI -· ...... -·O 
UI ~ 

x 8/23/06 11:24 SW-846 8082 PCBs 

SDI 
Ra PIO 

~ 8/23/06 11:24 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

General Observations and Notes 

...... 3: 
"a 0 
"a ~ 
3-"-'S' 

"I 

,, 
"I 
ID 
UI 
ID 
"I 
< 
QI .. :c· 
ID 

4°C 

4°C 

13551000002 

1356100 

David Hickey 

Low concentration 

0 
ID 
"a .. 
::r 

...... 
;::p .... 

0-2 

n ~ 0 c "a 
~ ID .. 

1 Glass 

1 Glass 

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 
"I 

brown 

:a n 
ID 0 
.a 3 c ::; 3 
ID ID 

3 ~ .. 
ID UI 
~ 

i: 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 
clear = 0.5 
w/Teflon ppm 
cap 

Location stakes have been removed. select sample location from site map. 
- End of Report -

David Hickey, 

8/23/06 

James Goerdt 

9/25/06 

James Goerdt 

2/1/07 

0 
ID 
UI 
n 
"I 

-6' .. 
0 
~ 

n 
::r 
QI 
;' • 

112GN7448-
8242006-1 



. (it) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

CRANE N5WC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 ::! J: 
Ill 3 ID .... .... 
ID ID :::r 

0 
a. 

8/23/06 11:31 Hand auger NA 

Analysis Records 

n 0 ::! J:,.. oo 
5!. Ill 3 ID :I .., ID 

ii' 
.... .... 111 )o UI 
ID ID :::r- ::s n n o< Ill:::!. .... a.!!?. ID -"Cl 

a. UI < .... 
UI -· ...... -·O 
UI :I 

)( 8/23/06 11:31 SW-846 8082 PCBs 

SDI 
Ra PIO 

~ 8/23/06 11:31 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

General Observations and Notes 

...... J: 
"Cl 0 
"Cl :I 
3-..... g ., 

'V ., 
ID 
UI 
ID 
~ 
Ill 
!:!: 
< 
ID 

4°C 

4°C 

13561000204 

1356100 

David Hickey 

Low concentration 

0 
ID 
"Cl .... 
:::r 

...... 
;:ii ..... 

2-4 

n ~ 0 
c "Cl 
:I ID .... 

1 Glass 

1 Glass 

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 ., 

brown 

;a n 
ID 0 
J:I 3 c 
:;· 3 
ID ID 

3 :I .... 
ID UI 
:I 
Iii' 

' 4 oz. 
wide-· 
mouth 
clear 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 
clear = 0.5 
w/Teflon ppm 
cap 

Location stakes have been removed. select sample location from site map. 
· - End of Report -

David Hickey 

8/23/06 

James Goerdt 

9/11/06 

James Goerdt 

2/1/07 

0 
ID 
UI 
n ., 
-a-.... 
0 
:I 

n 
:::r 
Ill 
;' 
=It 

112GN7448-
8242006-1 



("It) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

.Sample ID# Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

c ::! 3: 
Ill 3 ~ .. 
ID ID :::r 

0 
CL 

8/23/06 11:40 Hand auger NA 

Analysis Records 

n c ::! 3:,. oc 
2. Ill 3 ID ::S ..., ID 

ii' 
.. .. Ill ,. ., 
ID ID :::r< ::s n n 0 UI Ill::!. .. 

ID CL- -"a 
CL 

UI < .. 
UI -· ....... -·O 
UI ::S 

)( 8/23/06 11:40 SW-846 8082 PCBs 

SDI 
RaPID 

~- 8/23/06 11:40 
SDI 

Assay A00133/A00134 
PCB 
Test Kit 

General Observations and Notes 

...... 3: 
"a 0 
"a ::s 
3 -· ...... S' ... 

"U ... 
ID ., 
ID 
~ 
Ill .. 
<" 
ID 

4°C 

4°C 

13551010002 

13SB101 

David Hickey 

Low concentration 

c 
ID 
"a .. 
:::r 
...... 
;:p ...... 

0-2 

n ~ 0 
c "a 
::s ID .. 

1 Glass 

1 Glass 

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 ... 

brown 

;Ill n 
ID 0 
.Cl 51 c 
=i° 3 
ID ID 

3 ::s .. 
ID UI 
::s .. 
UI 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 

·clear ::; 0.5 
w/Tefton ppm 
cap 

Location stakes have been removed. select sample location from site map. 
- End of Report -

David Hickey 

8/23/06 

James Goerdt 

9/11/06 

James Goerdt 

2/1/07 

c 
ID ., 
n ... 
'6' 
!::!: 
0 
::s 

n 
:::r 
!. 
::s • 

112GN7448-
8242006-1 



(it) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 ::i z 
Ill 3 ID ... ... 
ID ID ::r 

0 
Cl. 

8/23/06 11:46 Hand auger NA 

Analysis Records 

n 0 ::i z ,. oo 
2. Ill 3 ID :I .... ID ... .. Ill )It UI ii" ID ID ::r - :In 
n o< Ill:::!. ... Cl.!. ID -"CJ 

UI < ... 
Cl. UI -...... -o 

UI :I 

·x 8/23/06 11:46 SW-846 8082 PCBs 

SDI 
RaPID 

~ 8/23/06 11:46 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

General Observations and Notes 

.-.z 
"CJ 0 
"CJ :I 
3-...... S' .. 

'V .. 
ID 
UI 
ID .. 
< 
Ill ... c:· 
ID 

4°C 

4°C 

13561010204 

1356101 

David Hickey 

Low concentration 

0 
ID 

"CJ ... 
::r 
...... ;:p ...... 

2-4 

n ~ 0 
c "CJ 
:I ID ... 

1 Glass 

1 Glass 

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 .. 

brown 

~ n 
ID 0 
.D 3 c 
=i" 3 
ID ID 

3 :I ... 
ID UI 
:I ... 
UI 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

4 oz. 
wide- R'apid 
mouth Assay 
clear = 0~5 
w/Teflon ppm 
cap 

Location stakes have been removed. select sample location from site map. 
- End of Report -

David Hickey 

8/23/06 

James Goerdt 

9/11/06 

James Goerdt 

2/1/07 

0 
ID 
UI 
n 
:::!. 

~ 
0 
:I 

n 
::r 
Ill 
;' 
'II: 

112GN7448-
8242006-1 



(1b) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

CRANE N5WC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

c ::! 3: 
Ill 3 ID ; .... 

ID :r 
0 a. 

8/25/06 15:15 Hand auger NA 

Analysis Records 

n c ::! 3: > oc 
2.. Ill 3 ID :I .., ID 

ii' 
.... .... Ill >Ill ID ID :r- :I n n o< Ill:::!. .... a.!. ID --a 

a. Ill < .... 
Ill -· ....... -·o 
Ill :I 

~ 8/25/06 15:15 SW-846 8082 PCBs 

SDI 
Ra PIO 

~ 8/25/06 15:15 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

General Observations and Notes 

...... 3: 
,, 0 
,, :I 

3 -· ._.EI 
'"I 

,, ... 
ID 
Ill 
ID 
'"I 
< 
Ill .... 
<' 
ID 

4°C 

4°C 

Location added to delineate hit detected in 135696. 

13551020002 

1356102 

David Hickey 

Low concentration 

c 
ID ,, .... 
:r 

...... 
= ._. 

0-2 

n ~ 0 
c ,, 
:I ID .... 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/25/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n c 
0 ID 
i5' Ill 

n '"I '"I 

-6" .... 
i5' 
:I 

brown 

r n n 
0 :r 

J:I 3 Ill 
c ;· ::;· 3 

ID -ID 
3 :I .... 
ID Ill 
:I .... 
Ill 

4 oz. 
wide-
mouth 112GN7448-
clear 8292006-8 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.13 8272006-5 
w/Teflon ppm 
cap 



(')Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode# 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 
ID 

Sampled By 

Concentration 
QA Sample Type 

Status Archive 

Sample Collection Records 

c -I 3: 
Ill §' ID .. .. 
ID ID :::r 

0 
Q. 

8/25/06 15:42 Hand auger NA 

Analysis Records 

n c -I 3:,. oc 
2. Ill 3 ID :I ..., ID 

ii' 
.. .. 111 )lo UI 
ID ID :::r- ::s n n o< Ill::!. .. Q. !!. ID -"Cl 

UI < .. Q. UI -· ..... -·O 
UI :I 

SDI 
RaPID 

~ 8/25/06 15:42 SDI 
Assay 

A00133/A00134 
PCB 
Test Kit 

~ 8/25/06 15:42 SW-846 8082 PCBs 

General Observations and Notes 

..... 3: 
"Cl 0 
"Cl :I 
3 -· ...... S' .. 

'V .. 
ID 
UI 
ID .. 
< 
Ill .. 
<" ID 

4°C 

4°C 

Location added to delineate hit detected in 135696. 

13SS1030002 Created By 

13SB103 Created Date 

Modified By 
David Hickey 

Modified Date 
Low concentration 

Printed By 

Printed Date 

c n 
ID 0 

"Cl 0 .. :::r .. 
..... 
;::p ...... 

0-2 brown 

n ~ ;a n 
0 ID 0 
c "Cl .a 3 :I ID 5. .. 3 .. 

ID ID 
:I 3 .. 

ID UI 
:I .. 
UI 

4 oz. Rapid 
wide- Assay= 

1 Glass 
mouth 0.2 ppm 
clear (Duplicate 
w/Teflon = 0.29 
cap ppm) 

4 oz. 
wide-

1 Glass 
mouth 
clear 
w/Teflon 
cap 

- End of Report -

David Hickey 

8/25/06 

James Goerdt 

9/11/06 

James Goerdt 

2/1/07 

c 
ID 
UI n 
:::!. 
"Cl .. 
0 
:I 

n 
:::r 
Ill 
:i 
=M: 

112GN7448-
8272006-5 

112GN7448-
8292006-8 



("It} Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

c ::t 3: 
DI 3 ID 
S' .. 

ID :I' 
0 
Cl. 

8/26/06 09:31 Hand auger NA 

Analysis Records 

n c .... 3: ,. oc 
2. DI 3 ID :I ..., ID 

ii' 
.. ,. DI )lo UI 
ID ID :I'- :In n o< DI ::!. .. Cl. !!!. ID --a 

Cl. UI < .. 
UI -· ...... -·O 
UI ::::I 

SDI 
Ra PIO 

~ 8/26/06 09:31 
SDI 

Assay 
A00133/A00134 PCB 

lest Kit 

)( 8/26/06 09:31 SW-846 8082 PCBs 

General Observations and Notes 

No Notes 

"""3: 'a 0 
'a :I 
3-'-' S' ... 

.,, ... 
ID 
UI 
ID ... 
< 
DI .. :c· 
ID 

4°C 

4°C 

13SS1040002 

13SB104 

David Hickey 

Low concentration 

c 
ID 
'a .. 
:I' 

""" ;:p 
'-' 

0-2 

n ~ 0 c 'a 
::::I ID .. 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/26/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n c 
0 ID 
0 UI 

n ... ::!. 
'a 
~ 
0 
:I 

brown 

::u n n 
ID 0 :I' 

.Cl 3 DI 
c :; 
=i' 3 • ID ID 

3 :I .. 
ID UI 
::::I .. 
UI 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.5 8262006-4 
w/Teflon ppm 
cap 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 



("'ft;.) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 :! J: 
Ill 3 la. .... 
ID ID ::r 

0 
a. 

8/26/06 09:38 Hand auger NA 

Analysis Records 

n 0 :! J: ,. oo 
5!. Ill ID :I .., ID 

ii' 
.... 3 .... Ill ,. .,, 
ID ID ::r - :In 

n o~ Ill:!. .... 
ID a.-· --a .,, < .... a. .,, -· ...... -·o .,, :I 

)( 8/26/06 09:38 SW-846 8082 PCBs 

SDI 
RaPID 

~ 8/26/06 09:38 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

General Observations and Notes 

No Notes 

...... J: 
'a 0 
'a :I 
3 -· ....... S' 

.... 

,, 
.... 
ID .,, 
ID 
~ 
Ill .... 
<" ID 

4°C 

4°C 

13SB1040204 

13SB104 

David Hickey 

Low concentration 

0 
ID 
'a .... 
::r 
...... 
;::p 

....... 

2-4 

n ~ 0 c 'a 
:I ID .... 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/26/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n 0 
0 ID 
0 .,, 

n .... :::!. 

'& 
0 
:I 

brown 

_., g n 
ID ::r 
.D 3 Ill 
c ;· 
=i' 3 :ti: ID ID 

:I 3 Gt ID 
:I .... .,, 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.5 8262006-4 
w/Teflon ppm 
cap 



(')Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

c ::! 3: 
Ill 3 ~ .... 
Ill Ill ::r 

0 
a. 

8/26/06 09:45 Hand auger NA 

Analysis Records 

n c -t 3: ,.. oc 
2. Ill 3· Ill :::s ... Ill .... .... 111 ,.. Ill 
ii' Ill Ill ::r - :::s n n o< Ill:::!. .... a.!. Ill -~ 
a. Ill < .... 

Ill -· ..... -·O 
Ill :::s 

SDI 
Ra PIO 

~ 8/26/06 09:45 SDI 
Assay 

A00133/A00134 
PCB 
Test Kit 

x 8/26/06 09:45 SW-846 8082 PCBs 

General Observations and Notes 

No Notes 

r-. 3: 
~o 
~ :::s 
3 -· ..... S' ... 

.,, ... 
Ill 
Ill 
Ill ... 
< 
Ill .... 
< Ill 

4°C 

4°C 

13561040406 

1356104 

David Hickey 

Low concentration 

c 
Ill 
~ .... 
::r 
r-. 
~ ..... 

4-6 

n -t 
0 < c ~ 
:::s Ill .... 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/26/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n c 
0 Ill 
0 Ill ... n ... 

j 
s· 
:::s 

brown 

: n n 
0 ::r 

.Cl 3 Ill 
c ;-::;· 3 • Ill Ill 

3 :::s .... 
Ill Ill 
:::s .... 
Ill 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.5 8262006-4 
w/Teflon ppm 
cap 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 



('"ft;} Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project# 

Task/Contract # 

WBSCode# 

CRANE NSWC 

112GN7448 

CTO 0343 

SamP,le Location 
ID 

Sampled By 

Concentration 
QA Sample Type 

Status Archive 

Sample Collection Records 

c -I 3: 
Ill 3 !:\ ... 
ID ID :::r 

0 
~ 

8/26/06 09:52 Hand auger NA 

Analysis Records 

n c -I 3: > oc 
2. Ill 3 ID ::::J .,.. ID 

ii' 
... .. 111 > Ul ID ID :::r- ::::Jn 

n o< Ill::!. ... ~ !e. ID 
_,, 

Ul < ... ~ Ul -· ..... -·0 
Ul ::::J 

SDI 
Ra PIO 

~ 8/26/06 09:52 
SDI Assay 
A00133/A00134 PCB 

Test Kit 

~ 8/26/06 09:52 SW-846 8082 PCBs 

General Observations and Notes 

No Notes 

...... 3: 
,, 0 
'a ::::J 
3 -· ..... g .. 

,, .. 
ID 
Ul 
ID .. 
< 
Ill .... 
< ID 

4°C 

4°C 

13551050002 Created By 

13SB105 Created Date 

Modified By 
David Hickey 

Modified Date 
Low concentration 

Printed By 

Printed Date 

c n 
ID 0 ,, 0 ... 
:::r .. 

...... 
~ ..... 

0-2 brown 

n ~ ::a n 
0 ID 0 
c ,, .a 3 ::::J ID c ... ::;- 3. 

ID ID 
::::J 3 ... 

ID Ul 
::::J ... 
Ul 

4 oz. Rapid 
wide- Assay= 

1 Glass 
mouth 2.24 ppm 
clear (Duplicate 
w/Teflon = 1.71 
cap ppm) 

4 oz. 
wide-

1 Glass 
mouth 
clear 
w/Teflon 
cap 

- End of Report -

David Hickey 

8/26/06 

James Goerdt 

9/11/06 

James Goerdt 

2/1/07 

c 
ID 
Ul 
n .. 
'6' ... 
0 
::::J 

n 
:::r 
Ill ;· 
=II: 

112GN7448-
8262006-4 

112GN7448-
8292006-8 



("ft;} Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 ::! z 
DI a ID .. .. 
ID ID :I' 

0 
Cl. 

8/26/06 09:56 Hand auger NA 

Analysis Records 

n 0 ... z> oo 
2. DI 3 ID :I ""' ID .. ,. DI )lolll ii' ID ID ::J"- :::s n n o~ DI ::::!. .. 
ID Cl.-· -"O 
Cl. 

UI < .. 
111-....... -o 
UI :I 

SDI 
RaPID 

~ 8/26/06 09:56 SDI 
Assay 

A00133/A00134 PCB 
Test Kit 

)( 8/26/06 09:56 SW-846 8082 PCBs 

General Observations and Notes 

No Notes 

..... z 
"O 0 
"O :I a-· ...... ; .. 

'V .. 
ID 
Ill 
ID 
~ 
DI .. 
<" 
ID 

4°C 

4°C 

13SB1050204 

13SB105 

David Hickey 

Low concentration 

0 
ID 
"O .. 
:I' ..... 
~ ...... 

2-4 

n ... 
0 < c "O 
:I ID .. 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/26/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n 0 
0 ID 
0 Ill .. n .. -a .. 

0 
:I 

brown 

jll:I n n 
ID 0 :I' 
.a a DI 

=· ;-a .. =II: ID ID 
a :I 

61' ID 
:I 
IZ 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.5 8262006-4 
w/Teflon ppm. 
cap 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 



('"It) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode # 

CRANE N5WC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 -t z 
Ill §" m .... .... m m ::r 

0 
i:i. 

8/26/06 10:05 Hand auger NA 

Analysis Records 

n 0 :! z> oo 
2. Ill 3 m :::i .... m 
iD 

.... .... 111 )It UI m m ::r - :::in n o< Ill :!. .... i:i. !!!. m -i::i 
UI < .... i:i. UI -· ...... -o 

UI :I 

SDI 
Ra PIO 

~ 8/26/06 10:05 SDI 
Assay 

A00133/A00134 
PCB 
Test Kit 

x 8/26/06 10:05 SW-846 8082 PCBs 

General Observations and Notes 

No Notes 

...... z 
i::I 0 
i::I :I 
3-....., S' ... 

.,, ... 
m 
UI m 
~ 
Ill .... c:· 
m 

4°C 

4°C 

13561050406 

1356105 

David Hickey 

Low concentration 

0 m 
i::I .... 
::r 

....... 
::t ....., 

4-6 

n -t 
0 < 
c i::I 
:I m .... 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/26/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n 0 
0 m 
0 Ill 

n ... :!. 
i::I .... 
0 
:I 

brown 

::a n n m 0 ::r 
J:I 3 Ill 
5. ii 3 ... :it m m 

:I 3 Iii' m 
:I 
Iii' 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.5 8262006-4 
w/Teflon ppm 
cap 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 



("It) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

c -t 3:: 
DI 3 la. ,.,. 
ID ID ::r 

0 
0. 

8/27/06 07:40 Hand auger NA 

Analysis Records 

n c -t 3::,. oc 
2. DI 3· ID ::::S .., ID ,.,. ,.,. DI J> UI ii' ID ID ::r - ::::s n n o< DI :::!, ,.,. 

0. !!. ID -~ 
0. Ill <,.,. 

Ill -...... -·O 
Ill ::I 

)( 8/27/06 07:40 SW-846 8082 PCBs 

SDI 
RaPID 

~ 8/27/06 07:40 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

General Observations and Notes 

No Notes 

~:1: :g 0 
:i :!. 
....... S' .. 

'V .. 
ID 
UI 
ID 
~ 
DI ,.,. 
c:· 
ID 

4°C 

4°C 

13551060002 

1356106 

David Hickey 

Low concentration 

c 
ID 
~ ,.,. 
::r 
~ 

~ ....... 

0-2 

n ~ 0 c ~ 
::::s ID ,.,. 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/27/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James G.oerdt 

Printed Date 2/1/07 

n c 
0 ID 
0 UI 

n .. .. 
! 
0 
::::s 

brown 

;a n n 
ID 0 ::r 

.Cl 3 DI 
c :;· ::;· 3 :ti: ID ID 
3 ::::s ,.,. 
ID Ill 
::::s ,.,. 
Ill 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.01 8272006-6 
w/Teflon ppm 
cap 



(')Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode # 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

ti ::t ~ 
Ill 3 ~ .... 
ID ID ':r 

0 
CL 

8/27/06 07:50 Hand auger ,NA 

Analysis Records 

n ti ... ~> Otl 
2. Ill 3 ID ::S ..., ID .... r1' Ill > Ill ii' ID ID ':r - ::s n n o< Ill::!. .... CL!!!. -"a ID 
CL Ill < .... 

Ill -...... -o 
Ill ::s 

SDI 
RaPID 

~ 8/27/06 07:50 SDI 
Assay 

A00133/A00134 PCB 
Test Kit 

)( 8/27/06 07:50 SW-846 8082 PCBs 

General Observations and Notes 

No Notes 

...... ~ 
'ti 0 
'ti ::s 
3 -· ...... g 

"I 

,, 
"I 
ID 
Ill 
ID 
:2 
Ill .... 
<" ID 

4°C 

4°C 

13551070002 

13SB107 

David Hickey 

Low concentration 

ti 
ID 
'ti .... 
':r 
...... 
::P ...... 

0-2 

n ~ 0 
c 'ti 
::s ID .... 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/27/06 

Modified By James Goerdt 

Modified Date 9/11/06 

Printed By James Goerdt 

Printed Date 2/1/07 

n ti 
0 ID 
0 In 

n "I ::!. 
! 
0 
::s 

brown 

:ll1 n n 
ID 0 ':r .a 3 Ill 
c ;· 
::;' 3 
ID ID :it 
3 ::s .... 
ID Ill 
::s .... 
Ill 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.1 8272006-6 
w/Teflon ppm 
cap 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 



APPENDIX C.2.1 
SWMU 13 

SEDIMENT SAMPLE LOG SHEETS 
ROUND 1 



( j L) Tetra Tech NUS, Inc. SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Surface Soil 
[] Subsurface Soil 
[X] Sediment 
[] Other: 
[] QA Sample Type: 

Method: 

Monitor Readings 

{Range in ppm): 

NSWCCAANE 

N9060 CTO 0279 

Page_{_ of J_ 

Sample ID No.: 13SD cJI0004 
Sample Location: 13SDO/ 

Sampled By: T.Aojahn 

C.O.C.No.: 09 7;)" 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

Analysis Container Requirements Collected Other 

Explosives (8330) (1) Soz. Glass Jar @No 
Explosives (8330) & SVOCs (8270C, SIM & 8151A) (1) aoz. Glass Jar 

Metals (6020) & Hg (7471A) (1) Soz. Glass Jar 

Metals (6020), Hg (7471A), TOC, CEC, pH & AVS/SEM (1) Soz. Glass Jar Ye 

Refer to Figure 3-2 of the QAPP for CTO 0166 

MS/MSD Duplicate ID No.: -· 



( It) Tetra Tech NUS, Inc. SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

U Surface Soil 
U Subsurface Soil 
[X] Sediment 
U Other: 
U QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

NSWCCRANE 

N9060 CTO 0279 

Page_/ of _I_ 

Sample ID No.: 13S0°'0004 
Sample location: 13SO oL 
Sampled By: T. Rojahn 

C.O.C.No.: 02z-£ 
Type of Sample: 

[X] Low Concentration 
U High Concentration 

Analysis Container Requirements Collected Other 

Explosives (8330) (1) 8oz. Glass Jar 
Explosives (8330) & SVOCs (8270C, SIM & 8151A) (1) 8oz. Glass Jar 

Metals (6020) & Hg (7471A) (1) 8oz. Glass Jar 
Metals (6020), Hg (7471A), TOC, CEC, pH & AVS/SEM (1) 8oz. Glass Jar 

Refer to Figure 3-2 of the OAPP for CTO 0166 

Signature(s): 

M~ Duplicate ID No.: 



( I t] Tetra Tech NUS, Inc. SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Surface Soil 
[) Subsurface Soil 
[X] . Sediment 
0 Other: 
[] QA Sample Type: 

Method: 

Monitor Readings 

{Range in ppm): 

Metals (6020) & Hg (7471A) 

NSWCCRANE 

N9060 CTO 0279 

Metals (6020), Hg (7471A), TOC, CEC, pH & AVS/SEM 

MSIMSD Duplicate ID No.: 

Page_/ of_1 

Sample ID No.: 13SD<'30004 

Sample Location: 1380() "3 
Sampled By: J Rojahp M . C-o<..tt.CM' 

C.O.C.No.: 67 z;:( 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

0 

(1) 8oz. Glass Jar Yes/No 

(1) 8oz. Glass Jar e o 
(1) 8oz. Glass Jar Yes/No 

Refer to Figure 3-2 of the QAPP for CTO 0166 

Signature(s): 



[i:t:) Tetra Tech NUS, Inc. SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

U Surface Soil 
U Subsurface Soil 
[X] Sediment 
U Other: 
U QA Sample Type: 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page_l_ of J_ 

13SOo40004 

1380 

+.-Aejako M.Co,H.('. .. ,., 

orzi 

[X] Low Concentration 
U High Concentration 

Analysis Container Requirements Collected Other 
Explosives (8330) 

Explosives (8330) & SVOCs (8270C, SIM & 8151A) 

Metals (6020) & Hg (7471A) 

Metals (6020), Hg (7471A), TOC, CEC, pH & AVS/SEM 

MS/MSD -- Duplicate ID No.: 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar 

(1) Soz. Glass Jar 

(1) 8oz. Glass Jar 

Refer to Figure 3-2 of the QAPP for CTO 0166 

Signature(s): 



( It) Tetra Tech NUS, Inc. SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Surface Soil 
[] Subsurface Soil 
[X] Sediment 
[] Other: 
[] QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

NSWCCRANE 

N9060 CTO 0279 

Page_{_ of_(_ 

Sample ID No.: 13800:(0004 

Sample Location: 138047' 

Sampled By: 
C.O.C.No.: 

T. RojaliA /II\ .Coc-w.CAA 

OJ'lf foCJfz'i ()~P) 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

Analysis Container Requirements Collected Other 

Explosives (8330) ( 1) 8oz. Glass Jar 

Explosives (8330) & SVOCs (8270C, SIM & 8151A) ( 1) 8oz. Glass Jar 

Metals (6020) & Hg (7471A) (1) 8oz. Glass Jar 

Metals (6020), Hg (7471A), TOC, CEC, pH & AVS/SEM (1) 8oz. Glass Jar 

Refer to Figure 3-2 of the QAPP for CTO 0166 

Signature(s): 

Duplicate ID No.: 

FD 032. 'J 03 o l 



[ It) Tetra Tech NUS, Inc. SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[) Surface Soil 
[] Subsurface Soil 
[X] Sediment 
[) Other: 
[] QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

NSWCCRANE 

N9060 CTO 0279 

Page~of_/_ 

Sample ID No.: 13soa60004 
Sample Location: 13SDo<; 
Sampled By: T. Rojahn 

C.O.C.No.: of z~ 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

Analysis Container Requirements Collected Other 

Explosives (8330) (1) 8oz. Glass Jar Yes/No 

Explosives (8330) & SVOCs (8270C, SIM & 8151A) (1) Soz. Glass Jar 

Metals (6020) & Hg (7471A) (1) Boz. Glass Jar 

Metals (6020), Hg (7471A), TOC, CEC, pH & AVS/SEM (1) Soz. Glass Jar Yes/No 

Refer to Figure 3-2 of the QAPP for CTO 0166 

MS/MSD Duplicate ID No.: 



( I t) Tetra Tech NUS, Inc. SEDIMENT SAMPLE LOG SHEET 

Page_l_ of _ 1_ 

Project Site Name: NSWCCRANE Sample ID No.: 13SD4)70004 

Project No.: N9060 CTO 0279 Sample Location: 13SD07 

[] Surface Soil 
[] Subsurface Soil 
[X] Sediment 
[] Other: 
0 QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

Explosives (8330) 

Analysis 

Explosives (8330) & SVOCs (8270C, SIM & 8151A) 

Metals (6020) & H (7471A) 

Metals (6020), Hg (7471A), TOC, CEC, pH & AVS/SEM 

MS/MSD Duplicate ID No.: --

Sampled By: 
C.O.C.No.: 

I Rojal:IR /}/, 4-_.t,-~ 

() ??> 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

Container Requirements Collected 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar 

Other 

Refer to Figure 3-2 of the QAPP for CTO 0166 



( It) Tetra Tech NUS, Inc. SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[) Surface Soil 
[) Subsurface Soil 
[X] Sediment 
[) Other: 
[) QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

NSWCCAANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page_1_ of _I_ 

13So080004 

13SC\18 
T, Rejakl /11.C.0<.JvA/J 

() '17:>'' 

[X] Low Concentration 
[) High Concentration 

Analysis Container Requirements Collected Other 

Explosives (8330) (1) Soz. Glass Jar 

Explosives (8330) & SVOCs (8270C, SIM & 8151A) (1) Soz. Glass Jar 

Metals (6020) & Hg (7471A) (1) Soz. Glass Jar 

Metals (6020), Hg (7471A), TOC, CEC, pH & AVS/SEM (1) Soz. Glass Jar 

Refer to Figure 3-2 of the QAPP for CTO 0166 



[ I t] Tetra Tech NUS, Inc. SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Surface Soil 
[] Subsurface Soil 
[X] Sediment 
[] Other: 
[] QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page_{_ of !_ 

1380<}' 0004 
1380 0, 
L-Rej8hA it\ .~,. ... ,.J 

oZ?[ 

[X] low Concentration 
[] High Concentration 

Analysis Container Requirements Collected Other 

Explosives (8330) (1) Boz. Glass Jar 

Explosives (8330) & SVOCs (82700, SIM & 8151A) (1) 8oz. Glass Jar 

Metals (6020) & Hg (7471A) (1) Boz. Glass Jar 

Metals (6020), Hg (7471A), TOG, CEC, pH & AVS/SEM (1) Boz. Glass Jar 

Refer to Figure 3-2 of the QAPP for CTO 0166 

Signature(s): 

MS/MSO Duplicate ID No.: 



[ 11:) Tetra Tech NUS, Inc. SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

U Surface Soil 
U Subsurface Soil 
[XJ ·sediment 
U Other: 
U QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page_!_ of_/_ 

13SD /cJ0004 

13SD It> 
h-Rejat1rr /?J. G...c;..~ 

a,zc 

[X] Low Concentration 
U High Concentration 

Analysis Container Requirements Other 

Explosives (8330) (1) Soz. Glass Jar 

Explosives (8330) & SVOCs (8270C, SIM & 8151A) (1) Soz. Glass Jar 

Metals (6020) & Hg (7471A) (1) Soz. Glass Jar 

Metals (6020), Hg (7471A), TOC, CEC, pH & AVS/SEM (1) Soz. Glass Jar 

Refer to Figure 3-2 of the QAPP for CTO 0166 

MS/MSD Duplicate ID No.: 



\, 

[ I t:) Tetra Tech NUS, Inc. SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Surface Soil 
[] Subsurface Soil 
[X] Sediment 
[] Other: 
[] QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

Page_/ of_(_ 

13SD II 0004 

13so II 
+. Aejalm /J'I, c_., .-.,I, r A-" 
077" 

[X] Low Concentration 
[] High Concentration 

Analysis Container Requirements Collected Other 

Explosives (8330) (1) Boz. Glass Jar 

Explosives (8330) & SVOCs (8270C, SIM & 8151A) (1) 8oz. Glass Jar 

Metals (6020) & Hg (7471A) (1) 8oz. Glass Jar 

Metals (6020), Hg (7471A), TOG, CEC, pH & AVS/SEM (1) 8oz. Glass Jar 

Refer to Figure 3-2 of the QAPP for CTO 0166 



( Ii:) Tetra Tech NUS, Inc. SEDIMENT SAMPLE LOG SHEET 

Page~oti_ 

Project Site Name: NSWCCRANE Sample ID No.: 13SD I l.ooo4 
Project No.: N9060 CTO 0279 Sample Location: 13SD 1Z.. 

0 Surface Soil 
0 Subsurface Soil 
[X] Sediment 
0 Other: 
U QA Sample Type: 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

ives (8330) 

Analysis 

Explosives (8330) & SVOCs (8270C, SIM & 8151A) 

Metals (6020) & Hg (7471A) 

Metals (6020), Hg (7471A), TOC, CEC, pH & AVS/SEM 

MS/MSD Duplicate ID No.: 

Sampled By: 
C.O.C.No.: 

T. Rojahn ,A-t.Ccc.'1rAJ'l 

02 z'i" 

Type of Sample: 
[X] Low Concentration 
U High Concentration 

Container Requirements Collected 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar 

Other 

Refer to Figure 3-2 of the QAPP for CTO 0166 



( I t) Tetra Tech NUS, Inc. SEDIMENT SAMPLE LOG SHEET 

Page_J_ of _
1 

Project Site Name: NSWCCRANE Sample ID No.: 1380 130004 

Project No.: N9060 CTO 0279 Sample Location: 1380 r.3 

{] Surface Soil 
[] Subsurface Soil 
[X] Sediment 
{] Other: 
[) QA Sample Type: 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

Explosives (8330) 

Analysis 

Explosives (8330) & SVOCs (8270C, SIM & 8151A) 

Metals (6020) & Hg (7471A) 

Metals (6020), Hg (7471A), TOC, CEC, pH & AVS/SEM 

MS/MSD Duplicate ID No.: -

Sampled By: 
C.O.C.No.: 

I Rojaho M·Ccc..hr4.J 

o:tzi" 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

Container Requirements Collected 

(1) Boz. Glass Jar 

(1) aoz. Glass Jar 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar 

Other 

Refer to Figure 3-2 of the QAPP for CTO 0166 



[ I t] Tetra Tech NUS, Inc. SEDIMENT SAMPLE LOG SHEET 

Page_/ of _I_ 

Project Site Name: NSWCCRANE Sample ID No.: 13SD /40004 
Project No.: N9060 CTO 0279 Sample location: 13SD 14 

U Surface Soil 
U Subsurface Soil 
[X) Sediment 
0 Other: 
U QA Sample Type: 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

Explosives (8330) 

Analysis 

E osives (8330) & SVOCs (8270C, SIM & 8151A) 

Metals (6020) & Hg (7471A) 

Metals (6020), Hg (7471A), TOC, CEC, pH & AVS/SEM 

MS/MSD Duplicate ID No.: -

Sampled By: 
C.O.C.No.: 

"F. Aojahn ~ C.,,;,J,;-h) 

0171( 

Type of Sample: 
[X) low Concentration 
U High Concentration 

Container Requirements Collected 

(1) Soz. Glass Jar 

1) 8oz. Glass Jar 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar 

Other 

Refer to Figure 3-2 of the QAPP for CTO 0166 

Signature(s): 



[ 11:) Tetra Tech NUS, Inc. SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Surface Soil 
0 Subsurface Soil 
[X] Sediment 
0 Other: 
0 QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

NSWCCRANE 

N9060 CTO 0279 

Page_/ of_/_ 

Sample ID No.: 13SDi;0004 

Sample Location: 1380 '~ 
Sampled By: T. Rejahn- ff1,G,.;~l'.u/ 

C.O.C.No.: Of 78 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

Analysis Container Requirements Collected Other 

Explosives 8330) (1) 8oz. Glass Jar 

Explosives (8330) & SVOCs (8270C, SIM & 8151A) (1) 8oz. Glass Jar 

Metals(6020)&Hg(7471A) (1) 8oz. Glass Jar 

Metals (6020), Hg (7471A), TOC, CEC, pH & AVS/SEM (1) 8oz. Glass Jar 

Refer to Figure 3-2 of the QAPP for CTO 0166 

MS/MSD Duplicate ID No.: -· 



( It) Tetra Tech NUS, Inc. SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Surface Soil 
[] Subsurface Soil 
[X] Sediment 
[] Other: 
[] QA Sample Type: 

Date: 

Method: 

Monitor Readings 

(Range iri ppm): 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page_i__ of _I 

1350/&0004 

13SD /6 
~. Aejah11 /#tCac,t,..-""' 

ayzF 

(X] Low Concentration 
[] High Concentration 

Analysis Container Requirements Collected Other 
E osives 8330) 

Explosives (8330) & SVOCs (8270C, SIM & 8151A) 

Metals (6020) & H (7471A) 

Metals (6020), Hg (7471A), TOC, CEC, pH & AVS/SEM 

MS/MSD -- Duplicate ID No.: 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar 

(1) Boz. Glass Jar 

(1) 8oz. Glass Jar 

Refer to Figure 3·2 of the QAPP for CTO 0166 

Signature(s): 



( j t) Tetra Tech NUS, Inc. SEDIMENT SAMPLE LOG SHEET 

Page_/_ of _1_ 

Project Site Name: NSWCCRANE Sample ID No.: 13SD 170004 
Project No.: N9060 CTO 0279 Sample Location: 13SD l7 

[] Surface Soil 
[] Subsurface Soil 
[X] Sediment 
[] Other: 
[] QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

Explosives 8330) 

Analysis 

Explosives (8330) & SVOCs (8270C, SIM & 8151A) 

Metals (6020) & Hg (7471A) 

Metals (6020), Hg (7471A), TOC, CEC, pH & AVS/SEM 

MS/MSD Duplicate ID No.: 

Ft:>03 Z9 o1°1. 

Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

Container Requirements 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar 

Other 

Refer to Figure 3-2 of the OAPP for CTO 0166 

Signature(s): 



[ It:) Tetra Tech NUS, Inc. SEDIMENT SAMPLE LOG SHEET 

Page_/ of!__ 

Project Site Name: NSWCCRANE Sample ID No.: 13SD/8 0004 

Project No.: N9060 CTO 0279 Sample Location: 13SD/8 

U Surface Soil 
U Subsurface Soil 
[X] Sediment 
U Other: 
U QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

Explosives (8330) 

Analysis 

Explosives (8330) & SVOCs (8270C, SIM & 8151A) 

Metals (6020) & Hg (7471A) 

Metals (6020), Hg (7471A), TOC, CEC, pH & AVS/SEM 

MSIMSD Duplicate ID No.: 

Sampled By: 
C.O.C.No.: 

Type of Sample: 
[X] low Concentration 
U High Concentration 

Container Requirements 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar 

Other 

Refer to Figure 3-2 of the QAPP for CTO 0166 



[ It) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

U Surface Soil 
U Subsurface Soil 
[X] Sediment 
a Other: 
U QA Sample Type: 

••t:,:_ 
Date: 

... ·~··-#, ... 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

Analysis 

SEDIMENT SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

Page_1 of _I_ 

13SD' 9 
i;.,.noja11" 11.~J.r1t..u 

01zY' 

[X] Low Concentration 
U High Concentration 

Container Requirements Collected Other 

(1) Soz. Glass Jar 

(1) Boz. Glass Jar 

(1) Soz. Glass Jar 

Metals (6020), Hg (7471A), TOC, CEC, pH & AVS/SEM (1) Boz. Glass Jar 

Refer to Figure 3-2 of the OAPP for CTO 0166 

MS/MSD Duplicate ID No.: -



( 1 l) Tetra Tech NUS, Inc. SEDIMENT SAMPLE LOG SHEET 

Page_/ of _!_ 

Project Site Name: NSWCCRANE Sample ID No.: 13SD zo 0004 

Project No.: N9060 CTO 0279 Sample Location: 13SD 1,,1) 

[] Surface Soil 
[] Subsurface Soil 
[X] Sediment 
[] Other: 
[] QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

Explosives 8330) 

Analysis 

Explosives 8330) & SVOCs (8270C, SIM & 8151A) 

Metals (6020) & Hg (7471A) 

Metals (6020), Hg (7471A), TOC. CEC, pH & AVS/SEM 

MSJMSD Duplicate ID No.: 

Sampled By: 
C.O.C.No.: 

Type of Sample: 

T....Bgjahn l'f,CA,""'"" 
097~ 

[X] low Concentration 
[] High Concentration 

Container Requirements Other 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar 

Refer to Figure 3·2 of the QAPP for CTO 0166 

-------



( It) Tetra Tech NUS, Inc. SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Surtace Soil 
[] Subsurtace Soil 
[X] Sediment 
[] Other: 
[] QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

Page_/ of_/_ 

13SD Z/0004 

13SDLI 

T ElojaRA Ill\ ~rA;ol 

o~z( 

[X] Low Concentration 
[] High Concentration 

Analysis Container Requirements Collected Other 

Explosives (8330) (1) 8oz. Glass Jar 

Explosives (8330) & SVOCs (8270C, SIM & 8151A) (1) 8oz. Glass Jar 

Metals (6020) & H (7471A) (1) 8oz. Glass Jar 

Metals (6020), Hg (7471A), TOC, CEC, pH & AVS/SEM (1) 8oz. Glass Jar 

Refer to Figure 3-2 of the QAPP for CTO 0166 

M~ Duplicate ID No.: 



( 11:) Tetra Tech NUS, Inc. SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Surface Soil 
[] Subsurface Soil 
[X] Sediment 
a Other: 
[] QA Sample Type: 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page_{_ of _I_ 

13so2Zo004 

13SDZZ. 

T. RejtthA M.Goe.t4.cA...t 

<>27'5 

[X] Low Concentration 
[] High Concentration 

Analysis Container Requirements Collected Other 

Explosives (8330) (1) 8oz. Glass Jar 

Explosives (8330) & SVOCs (8270C, SIM & 8151A) (1) 8oz. Glass Jar 

Metals {6020) & Hg (7471A) (1) Boz. Glass Jar 

Metals (6020), Hg (7471A), TOC, CEC, pH & AVS/SEM (1) Boz. Glass Jar 

Refer to Figure 3-2 of the QAPP for CTO 0166 



[ It) Tetra Tech NUS, Inc. SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Surface Soil 
0 Subsurface Soil 
[X] Sediment 
0 Other: 
0 QA Sample Type: 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

NSWCCRANE 

N9060 CTO 0279 
Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

Page_/ of _/_ 

13SD Z 3:1004 

13SD Z5 
T: Rejat 111 #1,G:,c, f-f .C,f 

orz~ 

[X] Low Concentration 
0 High Concentration 

Analysis Container Requirements Other 

Explosives (8330) (1) 8oz. Glass Jar 

Explosives (8330) & SVOCs (8270C, SIM & 8151A) (1) 8oz. Glass Jar 

Metals (6020) & Hg (7471A) (1) 8oz. Glass Jar 

Metals (6020), Hg (7471A), TOC, CEC, pH & AVS/SEM (1) 8oz. Glass Jar 

Refer to Figure 3-2 of the QAPP for CTO 0166 

MS/MSD Duplicate ID No.: -·-



APPENDIX C.2.2 
SWMU 13 

SEDIMENT SAMPLE LOG SHEETS 
ROUND2 



f • t) T-Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_LotL. 

· Project Site Name: NSWCCRANE; SWMu13 Sample·tD NO.: 15 S PZ ¢o.oc:.> <L 
Sample l~tion: I 3 so z. 4 Project No:: · . 

o Surtaee s0i1 
O S~sutface Soil 
[X] Sediment 
0 Other: 
0 QA Sample Type: 

. Method: 

MOnitor Readings 
·"'.!·.-. .. 

(Rlinge in IP"): 

NA 

;_-

. N9060, CT00279 
Sampled By: .....:....O"-F=W...;.;,..~/-:--r.--:.<.,,...--

C.O.C. No.: #IJi:J?" ·· 

Type of Sample: 
[X) Low Concentration 
0 High Concentration 

~ ":r JfL_!:_.:_>_:;! - -=:-~== ~- -~---~~~~--"--~~: - ec'--"'° - -~-~cc._- - - _ _ -~~~~ -::-----~~:;;;-i~ 

·. 
MSIMSD Duplicate ID No~: --



[ j t] T<>tia TOOl NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_( of_1 

-ProjectSiteName: NSWCCRAIE,SWMU13 

Project No~: N!JOOO. cro 0279 
~-------~~~~~~~~~-

O Surface ·SOif 
-o Subsurfaee sotl 
- {X) Sediment 
a °"1er. 
O QA Sample Type: 

-· 
NA 

-~~
(Range in~):'_ -

NA 

.; . (1) oz ..... 
(1) OZ.Jar 

(1) oz.Jar 

Sample ID NQ.: 
Sample-Location: 
SamPledBy: 
c.o.c. No.: 

Type of Sample: 
- [X) Low Concentration 
0 High Concentration 

.._~;!Z.~M;f~;;~:;~~~f~~~i.~itfi,:~~~~~f;fff'i\i~~"'l~ti~~~ Signature(s): 

Duplicate 10 No.: 

~~ 
MSIMSO 

--------

. ·.: ~· 



( IL) Tetra tecll NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

Page / Qf / 

· Project Site Name: NSWC CRANE, SWMU13 Sampte IONo.:· /3$:P z6ooo4 
Sample Location: iJ 5P z<:. Project No.: N9060, CTO 0219 

~.,__~-'-~---~----- --'"-""""""-"-,..,....---'----
Sampled By: . Ar qec. . 

a Surtaee Soil: 
0. StibSurface Soil 

. [XJ Sedi~ent . a Other: 
· 0 QA Sample Type: 

NA 

•' Monitor Readings 

··(~h~):' 

' . HA 

. · · 
c.o.c. No.: 4e~ · 

Type of Sample: 
[XJ Low Concentration 
0 Hig!l .Concentration 

-.. n.....-...:..., , . .,, _ __. ·Siu,.:ri-. ·11(,1--. ellC:) . ; _ '. 
~. ~.-~~- ~""'- ·~-~, .. ~· ~-··~ 

·NA'.· 

(1) OZ'Jar ·Yes .. 

- ;>. · (1) ozJar •·y~·-

(1) ozJar 

~-==--~-~~c~;:;,_~:Wg _ ~ "'-~02-~..c;.~~~~--~~~""-"--=-~7--~~ --~--- ~----·- ___ _ =--~~= 



[ I t) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_{of ./ 

. Project Site Name: NSWq.CRANE, SWMU13 ·Sample 10 No.: /Jfb~.7ouo4 
Sainpte Location: /~;$' ~ Z.. 7 . Project No.: . N906o, CTO 0279 

~--------------~ 

. a Suiface Soil 
. · 0 Subsurface Soil 

[X] sediment 
: a Otf1er: 
0 OA Sample Type: 

NA NA .. 

NA 

:~--~-
·. ~inppm):. 

NA 

'· 

NA 

ScUnpled ay: llf.c./;:w-
c.o.c. No.: fia~ 

Type of Sample: 
[X) low Concentration 
0 H'igh Concentration 

(tl ozJar ·. ·· · · · 
(t) OZJar . , Yes· 

(t) ozJar 

·.>'!.· ';; 

:·· ... :''·;~ ' 

~-.o-. --------------'-f----'----------1-------......,...----1···.·. 

MSIMSO Oupficate 10 No.: ~ ~ 



( j t] Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 1 Qf !_ 

Project Site Name: NSWCCRANE, SWMU13 Sample 10 No~: /15'Z'8 <fb04 
PrOject No.: 

0 SUrface Soil a .. Subsurface Soil 
(X) Sediment 
a Other: 

·O QA~teTvw: .. ~- ·. 

NA 

~ 
·-~~-~):, 

N9060,:CT0'0279 lSSD .US. . 
MC 

Sample Location: 
Sampled By: . 
C.O.C. No.: 

rwe of Sample: 
(X) Low Concentration 
0 High Concentration 

. ' 
1-----:ff~· A.;.;,_ _ __,,,,.__..__--.1~---_...;..--1---------..1'-. _. _____ __... __ --.;;......_......., __ -.... "~---11- ; .~ : . -r 

. Mlit8ls SW-846 60?0 & SW:-846 i,471A 

.. ~ Ion Monitoring- pAffS· 

oz Jar 
. (1) . oz Ja.r 

.. . .· . '" \"''" ;,f;,X 
::·-~--~ ..... :~;~;~ {:~~-

~-. 

J ._ ______ .;..._ ________ -l--------------1-_..._;. ______ ~~_...--....... ~ .,, 

,.,_....._ _________________ --'ll-----------'----l-------....;....f-'-----~-11 .... · 

·:v~x 5.r~A~h-)· 

fHtJT" tJJ/6 



. -

{ j t) Tetra T edt NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_{_ of J . 

-Project Site Name: NSWC CRANE. 5wMlJ13 
Project No.: N9060, CTO 0279 

-'---'------~--~ 

11 surtaee S9il .. 
0 SubSurface Sotl -
(XJ Sediment -

-D. °"1er. 
_ 0 OASainple Type: 

NA 

Mefhod: 
-~-NA 

~-Redlgs _ 
-(~lniiP1t):_ 

NA-

MSIMSD Duplicate ID No.: 

/J ,t::'P /02.L u3 o t.. 

Sample 10 No.: /3 S 02 1 o 1D4 -
Sample location: __._/...,7"""'t...--o ...... ~-'------
Sampled By: EIA -
C.O.C. NO.: 480"3 

Type of ~pie: 
[XJ low Concentration 
0 High Concentration 

-
.. , .... 



( 1 l) Tetra T- NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_L of_!_ 

Project Site Name: 
Project No.: 

0 Surface Soil 
O Subsurface Soil 
· w Sediment 
.··a Other: 
0 QA Sample Type:. 

. NA 

NA 

NSWCCAANE, SWMU13 . 

N9060, CTO 0279 

.:.- I 

Sample ID No.: / ]5p-S OOOO·L{ 
Sample location: 13~0;3o 

SamPied.ay:· ·- · --·~f...;:;..w;....,...,..---
c~o.c. No.: =?80~·-. 

Type of $ample: 
(X] low Concentration 
0 High Concen~ration 

.NA 

'.' -~- -· ,,· . ..: ..... · ·· .. ._..,.....,...-.--1------1--------1---------------............. -..... ------........ . ;~ 

7 
_. ~essW.a46~ 

: MetalsSW.:a46~&- SW-9467471A 
(1) ozJar 
.(1) ozJar 
(1) ozJar 

11-----------------I-------------"'-----_.. ........ __ ........,.,. ......... ·-.;; 

1-----------------+------------------+-----;........--+------·--.-·-'· ....... .. 

MSIMSD Duplicate ID No.: ~ 



( i l) Tetra Tech Nl)S, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

~roject Site Name: 
Project No.: 

· ·l1 Surface.Sou · 
.. a Subsurface Soil 
' [X] Sediment 
>U Other: 
: 0 QA Sample Type: 

. NA 

. NSWC CRANE,.SWMU13 
N9060, CTO 0279 

Pa~ I of._!___ 

$ample ID-NO.: /J $/JI Id 'P4 
Sample Loeation: .· /J J"I , / Sampled By: ~

6
---w,........_ __ , · 

c.o.c: No.: £so 3 · 

Type of Sample: 
CXJ· Low Concentration 
0 High Concentration 

.. , 

...,.. _____ ...... _____ -1------,.....-t------+--------------.,.._---...-· ·~:_-.:. 
·.-: , 

,_,_ : ~. : .. 
j . ..-'!!'----...,_-t------1----.--.--,.....-t------"'f'---------........ .,..._---.,-...---..,........ ............ 

. : ,·f' 

•I,;_,. (1) .ozJar 
-(1) oz.l<tr -

_:! 

. ·;. ---------------------------_,,...------------------· _,. 

~~~=-~~~~-~~;~ Signature(s): .. 
MS/MSD Duplicate ID No.: 



( I t) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

' ' Project Site Name: NSWC CRANE, SWMU13 

Project No.: ' N9060, .CTO 0279 __ _,_,,_, ___________ _ 
O Suttace Soil 
0 Subsurface Soil 

, [XJ Sediment :: a 0ttter: 
.. U QA Sample Type: 

~; .. 

NA .~·· 

' I I 
Page_of_ 

.Sample ID No.: /3.sQ3:l, °""~ . 
Sample Locaoon: · 13Soo 3 ~ 
Samt>led·ay: · AL 
C.0.C. No.: ·· ¢8o7 .· . 

Type of Saq1ple: 
[X) Low Concentration 
. 0 High Concentration 

1------------.,;...,....;----,.....-....... .__-__ .;..__..,...;.... ___ 1--------t---""""."""--I-··~· .. 
,._.......,.........,....,..-__ .,.........,.....-........,-.,,..,......;..._----1------.;.-;.~"------f----'-----f":-----t•e' ·' 

,· 

'f!Jord . I 

!Jf-D lO:J'-Jo3- o/ 

_,.. 



APPENDIX C.2.3 
SWMU 13 

SEDIMENT SAMPLE LOG SHEETS 
ROUND3 



[ IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ot-2_ 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13SDOIO:J 

Project No.: 

[] Surface Soil 
[] Subsurface Soil 
[XJ Sediment 
[] Other: 
[] QA Sample Type: 

Date: I() I~ i 04-
nme: r,q 00 

Method: f'.t < Ta.owc11 
Monitor Reading (ppm): -

Date: 

NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

Time 

NA 

Analysis 

N7 448 CTO 0343 

... •• ·. ·c:·:· .... 
Depth Color 

O·- 4 

Depth Color 

NA NA 

- '~- . _,-._ ·.::.· : .. :.;· 

Sample Location: 13SW/SDOI 

Sampled By: s-.rcfJG 
C.O.C. No.: O!Q.5 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

.·. 
.· ·.·. .· ... · 

Description (Sand, Silt, Clay, Moisture, etc.) 

.· . 

SA.....,r>-< CU..'<', TR F GR.Av~ 
'\.Utl 4 SA. T u R.)i. ~ 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

Contaioer Requirements Collected Other 

Metals SW-846 6020 & Mercury SW-846 7471A ( (1}) 4 oz Jar (YeSJ 

Of;tSEliVATIONS /NOTl;S: MAP:.· ·•· ······: 

See Figure 3-3 

Circle if Applicable: Signature(s): 
t-~~~~---T~~~~~~~~~~~~~~~~--t 

MS/MSD Duplicate ID No.: 

v 



Si 

SUPPLEMENTAL SURFACE WATER/SEDIMENT SAMPLE DOCUMENTATION SHEET 
NSWC CRANE, INDIANA 

Sam le Number: Date: \ 0/ 1- O Time:. SS Sam ler: ~C/J~ 

Photo ra 
' L t.Je.. __ v_TDownstream __ East · __ West __ North __ South 

Other 

Shaded 

Aquatic Ve etation Present: Yes 

Water flowin : Yes ' •I 

Or anisms Present: Fish in £-t.J \ L Other insects, fro s, etc. : NO 

Water Width ft : -~ 
Channel Width ft : "?:> 1 

ns of floodin circle all that a I Yes 

Dee Pools Present >2 feet : Yes 

Sediment Substrate: Bedrock 

(Circle all that apply) ~ 
Debris 

Sec:Ument Odors 

Water Odor 

Water Surface Oil 

Turbidit 

• :l.. Estimated FlowNelocit : N:/lr 
2' 

Boulder (>10 in) 

® ~~~c; 

Detritus 

Sewa· e 

Slight 

Sewa e 

Oro lets 

Sli htl Turbid 

Water-borne debris piles Other: 

Cobble (2.5-10 In) 

Clay 

Concrete 

Petroleum 

Moderate 

Petroleum 

Sheen 

Turbid 

Gravel (0.10-2.5 in) 

Muck 

Iron deposits 

Chemical 

Profuse 

Chemical 

Opaque 

Anaerobic 

Anaerobic 

o~er~m~~~~seN~~s: __ M_4_0-~--~e~·-C_u_lv_~_r_i __ ~ ____ c_b_a_n~n_e_l _________ _ 

·;: \I cb Coor cu..\Vf.rr± 



[ IL] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Surface Soil 
[] Subsurface Soil 
[X) Sediment 
[] Other: 
[] QA Sample Type: 

Date: 

NA 
Method: 

NA 
Monitor Readings 

(Range in ppm): 

NA 

Time 

NA 

Analysis 

NSWC CRANE, SWMU13 
N7 448 CTO 0343 

Depth Color 

NA NA 

Metals SW-846 6020 & Mercury SW-846 7471A 

Page 

Sample ID No.: 13SD~~Od 

Sample Location: 13SW/SD~:;l 

Sampled By: 
C.O.C. No.: Ol05 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

See Figure 3-3 

Cirele if ~plicable; ·· '.. Signature(s): ......... ~ ...... ~~.....,~~~~~ ...... ~~~~~~~~~~ ....... 
MS/MSO Duplicate ID No.: 



SUPPLEMENTAL SURFACE WATER/SEDIMENT SAMPLE DOCUMENTATION SHEET 
NSWC CRANE, INDIANA 

Sample Number: 13SD.:l.:2.0~ Date: \Ol '7-f 04 Time: oqss Sampler: S!C/ S <::, 
~ose; 

Photograph Number/Direction: Vupstream Downstream East West North __ South 
, 

Predominant Surroundina Land Use: (Wooded) Open Field Other ---CanoDv Cover: Open Partly Open (Shaded} 
-

· Dicharge Pipe Present: Yes tm'J 

~ 
I 

~ Aauatlc Vegetation Present: Yes Stream channelized: No 

Water flowini:i: Yes (NbY N; present) . 
'·' -

Organisms Present: 'Fish (in) f...)~ Other (insects, frogs, etc.): NI\ 
Water Width (ft): tvA Water Depth (ft): t-JA Estimated FlowNelocltv: f\.J A 

Channel Width (ft): '\4' Channel Depth (ft): ~TO ~'± 
Signs of flooding (circle all that aoDIY) ~ No Water marks on trees \JNater·borne debris pile~Other: 

/ 

Deep Pools Present (>2 feet): Yes aoJ If yes (aooroximate size) 

Sediment Substrate: Bedrock ~Oin) e2.5·10.in) ~0.10·2.5 in) 

(Circle all that apply) @ @I) Clay Muck 
. 

Debris Detritus 
~ 

Concrete Iron deposits 

Secliment Odors:(l\Jormal J Sewage Petroleum Chemical Anaerobic 

Sediment Oil£ Absent) Slight Moderate Profuse 

Water Odors: Normal tvA Sewage Petroleum Chemical Anaerobic 

Water Surface Oils: None rvA Droplets Sheen 

Turbidity: Clear ~~ Slightly Turbid Turbid Opaque 

Other Comments/Observations: Fou"->D R'~f:i~b..l o~ "T~ ~ ~UT t-JO s11\~E 

5f'04 WAS 0fL'( A.t.S-0 



( I t] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page i of-~ -

Project Site Name: NSWC CRANE, SWMU 13 Sample ID No.: 13SD .Q8<::Q. 
Project No.: N7448 CTO 0343 Sample Location: 13sw1sDa~ 

Sampled By: SSClJ(-,_ 
[] Surface Soil C.O.C. No.: ()t04 
[] Subsurface Soil 
[X] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

(lRAt:l$~MPl.i; DATA:· .. · .. ·. . .. . ... : .::<··: .·.:: .. . ··:.•.• .. • ... . :. •:•. ···•· . : i 
Date: 1ot<..(04- Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: lOlO 

Method: blS T~ 0-4
11 

'6'2..t.J S~b (,F/c.) TR....6~v~ 
Monitor Reading (ppm): -
~ ·-·-::: . .-,.-·:··"·::=-:: ······>.cc· .• /r..·<:·;: ..•. , ..... ..........•........... ·.:··::: .. :···· ...... · .... ... 

": -~ ... :' :-- :.:: -,_-- .. :<·?<······ .................. y·· ... - ·<··•.···"'"" 
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

•··············· •.•·.····· .. 
Analysis Container Requirements Co~d Other 

Metals SW-846 6020 & Mercury SW-846 7471A (1) 4 oz Jar ( ves) 
-

®$t;fJIA'tlt.lN$£t;(ttra;;sr·.··.····· ..... ,··.··:;:···.·-::::.:··:···.··· .. .... _ .. , ........... _, .... ;.:--·:.-:.-:·-.\-.-.--.- .. -.··:·· ---:-.. .·: . . ·. :· :·······<:··•·/:·(.::.:•:···.·· .... :·:.:::::·•:< .•. ·:•.; .. _.:-,.,...;:.·:·.•· .;· ....... ··• 

~EE ;1"v/?/La/11'74NTA c.. :!i'#aar See Figure 3-3 

Cir~le ifAJ.tplicable: · Signature(s): 

MS/MSD Duplicate ID No.: -· ~~· 
\J 



SUPPLEMENTAL SURFACE WATER/SEDIMENT SAMPLE DOCUMENTATION SHEET 
NSWC CRANE, INDIANA 

Sami:>le Number: l~SD:l.~0:>. Date: \O\<c:>ln.d.. Time: lOlf"I Sampler: C.\'r./'.n:, 

Photograi:>h Number/Direction: V ~earn Downstream East West North South 
·' 

Predominant Surrounding Land Use: ( Woodeq) Ooen Field Other 
-

Canoov Cover: Open ("°Partly Open) Shaded 

Oicharge Pii:>e Present: Yes ~ 

~ 
I 

~ Aquatic Vegetation Present: Yes Stream channelized: No 

Water flowing: Yes (N6) <'.Not preseliJ> ANOIHE.£ 1'2.t B '\qQa <; 

Organisms Present: Fish (in) NO. Other (insects, froQs, etc.): t.:JA 

Water Width (ft): ~A Water Depth (ft): ~~ Estimated FlowNelocity: tvA 
Channel Width (ft): s' Channel Depth (ft): 1' 1'35° SE. 

Sians of floodina (circle all that ai:>i:>lv) Yes ~ Water marks on trees Water-borne debris piles Other: 

Deep Pools Present (>2 feet): Yes (No) If yes (aooroximate size) 

Sediment Substrate: ~ Csou~Oin) ~.5·10in) ~.10-2.5 in) 

(Circle all that apply) ® ~ Clay Muck 

Debris Detritus Concrete Iron deposits 

Sediment Odor~ormal ) Sewage Petroleum Chemical Anaerobic 

Sediment Oils<AOsent } Slight Moderate Profuse 

Water Odors: Normal ~Pt Sewage Petroleum Chemical Anaerobic 

Water Surface 011£None ) Droplets Sheen -
' Turbidity: Clear ~~ Slightly Turbid Turbid Opaque 

Other Comments/Observations: S~tJl'°) l E -c. 'T& G~l~· 



( IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ otl. 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13SD3001 
Project No.: N7448 CTO 0343 Sample Location: 13SW/SD30 

0 Surface Soil 
[] Subsurface Soil 
[X] Sediment 
[] Other: 
[] QA Sample Type: 

Date: lo/<Oto4-
Time: C""i=f~O 

Method: D1.S ~ 
Monitor Reading (ppm): 

Date: 

NA 
Method: 

NA 
Monitor Readings 

(Range in ppm): 

NA 

Time 

NA 

Analysis 

Depth 

4 11 o-

Depth 

NA 

Metals SW-846 6020 & Mercury SW-846 7471A 

.·-\:.:. 

Sampled By: 
C.O.C. No.: 0\04 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

Color Description (Sand, Silt, Clay, Moisture, etc.) 

Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA 

- ila-----Container Requirements Collected Other 

(1) 4ozJar (Yes) 

i ·---- ---- \ .. , __ -.---- - ') 

See Figure 3-3 

Circle if "Pplk:al)le: ___ -- Signature(s): ..---------........... ---------------------....... --------------MS/MS D Duplicate ID No.: -



SUPPLEMENTAL SURFACE WATER/SEDIMENT SAMPLE DOCUMENTATION SHEET 
NSWC CRANE, INDIANA 

Sample Number: 1'3SD:3001 Date: IO/r .... t~4- Time: oq~C> Sampler: s:sc r:rc.. 
../ ~E. 

Photograph Number/Direction: __ Upstream __ Downstream __ East __ West __ North __ South 

Predominant Surrounding Land Use: ~ Open Field Other -
Canopy Cover: Open CPartly Ope~ Shaded 

· Dicharae Pipe Present: Yes ~ 
® 

I 

Q'\ Aquatic Vegetation Present: Yes Stream channelized: No 
._ 

Water flowing: Yes No C Not i:ireseilb . '·' 
Oraanisms Present: Fish (in) "-lA Other (insects, frogs, etc.): 

Water Width (ft): t-JA Water Depth (ft): NA Estimated FlowNelocity: NA-
Channel Width (ft): ~:: Channel Depth (ft): is' ("-l \ 3 1 {S\ 

Sians of floodlna (circle all that apply) Yes <No') Water marks on trees Water-borne debris piles Other: 

Deep Pools Present (>2 feet): Yes (N'O) If yes (aooroximate size) 

Sediment Substrate: Bedrock ~in) ~-10in) ~.10·2.Sin) 
(Circle all that apply) €) Gill) Clay Muck 

Debris Detritus Concrete lro.n deposits 
-

Sediment Odors(Normal ) Sewage Petroleum Chemical Anaerobic 

Sediment Olls{'Absent j Slight Moderate Profuse 

Water Odors: Normal lVA Sewage· Petroleum Chemical Anaerobic 

Water Surface 011s('N;:) Droplets Sheen 

Turbidity: Clear ..._l A Slightly Turbid Turbid Opaque 

Other Comments/Observations: SB~o- samE GIZA\J~ ... fll\O!S:I 



[ IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Surface Soil 
[] Subsurface Soil 
[X] Sediment 
0 Other: 
0 QA Sample Type: 

Date: \bl<.. IO'\-

Time: l~~O 

•·· 

Method: t)l.S T~- .~a' 

Monitor Reading (ppm): 

NSWC CRANE, SWMU13 
N? 448 CTO 0343 

Depth 

AP 0-"-t" 

: .· : : •· .. .:. ....... . 

Color 

~M~~~e,t::.t:.'f>.!S:!Jgt?:s:r •+•····:····•·y,...:·····•··:•·····:····< ·:·.·····?··x ................. ·.· .. · .....•. · 

Date: 

NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

Time 

NA 

Depth Color 

NA NA 

Page _L of a.._ 

Sample ID No.: 13SD3l C!l. 
Sample Location: 13SW/SD31 

Sampled By: 
C.O.C. No.: O\o4 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

Sl\.~i:::.'<' QA-( - \~ C:.ll.A\l&,. 

w~ 

······· 
Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

Analysis Container Requirements Collected Other 

Metals SW-846 6020 & Mercury SW-846 7471A (1) 4ozJar (Yes) 

See Figure 3-3 

Circte1• ·. Signature(s): 

( MS/MSD ) Duplicate ID No.: 

'5f"O \oo<oo4 ('.)'2. 



SUPPLEMENTAL SURFACE WATER/SEDIMENT SAMPLE DOCUMENTATION SHEET 
NSWC CRANE, INDIANA 

Sample Number: 1·~~1>"'.?..IO!l Date: IOlC.,(04 Time: f Sl5 Sampler: S)"<: tsro 

PhotoQraph Number/Direction: 
N 

VUpstream Downstream East West North South 

Predominant Surroundina Land Use: Cwo~ded J Open Field Other 

Canopy Cover: Open (Partly Open} Shaded 

· Dicharge Pipe Present: Yes ~ 
(NO) 

I 

(y;) Aquatic Vegetation Present: Yes Stream channelized: No -
Water flowing: Yes (No) Not present ' .. _, 

Organisms Present: Fish (in) >-J'O Other (insects, froas, etc.): W~~ Bubs 

Water Width (ft): 3' Water Depth (ft):O.; S Estimated FlowNeloclty: NOT l=LCUJ1~( Pent ~r\l 

Channel Width (ft): ~+' Channel Depth (ft): ·~ 7' 'V\JE:SI s , oe:. 4' E.As.-r-

Signs of flooding (circle all that aooly) Yes (No} Water marks on trees Water-borne debris Piles Other: 

Deep Pools Present (>2 feet): Yes (No] If yes (aooroximate size) 

Sediment Substrate: Bedrock ~in) E}.s·10in) EJy.10-2.s in) 

(Circle all that apply) ~ G!) ® @ 
Debris " Detritus Concrete Iron deposits 

Sediment Odor£ Normal) Sewage Petroleum Chemical Anaerobic 

Sediment OilsrAbsent ) Slight Moderate Profuse 

Water Odors( N;mal) Sewage Petroleum Chemical Anaerobic 

Water Surface Oilff.'"None) Droplets Sheen 
-

Turbidity: Clear ~htlv Turbid) Turbid Opaque 

Other Comments/Observations: ~l.)l.,~ ~Q-r E1b!D ~(, STP.~- IY\~,D ce~c.~ Of-\: 

~QM 13$~2..q ~ ~so 
I 
~~~ :n:pK. SW \'.:~ ~ \)COL~ 

~~ ~ «::.. THIS 01.S"'ll\ I'-.) CE. • 



[ I t] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page I of~ -

Project Site Name: NSWC. CRANE, SWMU13 Sample ID No.: 13sD·3~o, 

Project No.: N7 448 CTO 0343 Sample Location: 13SW/SD?/2 
Sampled By: S:J<.:.fJc~ 

[] Surface Soil C.O.C. No.: 010~ 
[] Subsurface Soil 
[X] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GflA$•$M4f41; QAIA; ......... ; . : .. : · ... ;·. '> .···· "· .'' ., >< • · . •· · • . ·· .· · < > : • : > : · ·•·· .. ···.: ... · .. ·· ···••• : L' > :. ·.• •·· ........ •·. ·•.•·• ... • . • · ··· 
Date: iofG·lb4 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: Oloo 
Method: 'i:)\STR~ o~ 4-- &RtJ s A.Jo.>t) - Fie TR GAAuEt_ 
Monitor Reading (ppm): -
.......... ····· 

.. ., .... ·<···· .•..••...... ...... . ................ '?•··· :::.:.:... ......... · ........................ ., ..... ..•. ··••?::.;;;;;·x•m 
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

-Analysis Container Requirements Collected Other 

Metals SW-846 6020 & Mercury SW-846 7471A (1) 4ozJar ("YeS) 
~ 

..• ·.::.·· .. :··.·· ................ ::: ·...,;::••/ •. \:•·· . •···••·• .••••••••••.•..••..•.•••••.•. :.::> .• : ..... ~·.t ............ Of:lSJ!l!JY"'i:JQN$1~TE.S: . ······· <''.· ..... '>L'i:; 
. ...... 

'·· ,·· .. '::~·:-·i"·:·::::c·::~/:_.:::-::_::::: _ _.·,·:·:· _::·:_:::::y:,: 

$5£ S' v,o,.....,c & ~4 .,../ ;r;<f ' ::r,,.,, J" .rr See Figure 3-3 

Cii'CJe itApptiCable: ·· .. ··.· · .... ··.· .· 
··• .. ·.·• .... ..· Signature(s): .. •. 

MS/MSD Duplicate ID No.: 

~GmiA,· ----- .. 
"-



SUPPLEMENTAL SURFACE WATER/SEDIMENT SAMPLE DOCUMENTATION SHEET 
NSWC CRANE, INDIANA 

Sample Number: i°3SC33D\ Date: l o---.o-<::::4 Time: O~CX) Sampler: s~c t J"G 
Photograph Number/Direction: 

~ ~E 
Upstream Downstream East West North South 

Predominant Surrounding Land Use: {woode& Open Field Other 

Canopy Cover: Open ( Partly Open-) Shaded 

Dlcharge Pipe Present: Yes ~ 
Aauatlc Veaetatlon Present: Yes (Nb) 

I 

(YeS) Stream channelized: No 

Water flowing: Yes No (Not preserib ' .•.t 

Organisms Present: Fish (in) ~~ Other (insects, frogs, etc.): 

Water Width (ft): "-.l'A Water Depth (ft): ~A. Estimated FlowNelocitv: NA 
Channel Width (ft): ~~ Channel Depth (ft): ~ N::: &c I s .:; G, I 

Signs of flooding (circle all that aooly) Yes (Nb) Water marks on trees Water-borne debris piles Other: 

Deep Pools Present (>2 feet): Yes (NO) If yes (approximate size) 

Sediment Substrate: Bedrock ~10in) ~5-10in) ~0-2.Sin) 
(Circle all that apply) ® ® Clay Muck 

. 
Debris Detritus Concrete Iron deposits 

-
SecUment Odor(: NormaJ) Sewage Petroleum Chemical Anaerobic 

Sediment Oilf Absent """"~ Slight Moderate Profuse 

Water Odor~'iJ ~A Sewage Petroleum Chemical Anaerobic 
-

Water Surface Oils/"None 1 Droplets Sheen 

Turblditv: Clear t-J~ Slightly Turbid Turbid Opaque 

Other Comments/Observations: 



( j L) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[] Surface Soil 
[] Subsurface Soil 
[X] Sediment 
[] Other: 
[] QA Sample Type: 

Date: i0\(,,104-

Time: I too 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_\_ of~ 

NSWC CRANE, SWMU13 
N7 448 CTO 0343 

··.. :•· ·.·. · .. ·.·•.:.· .. ··•··· .•: ... 

Depth Color 

Sample ID No.: 13SD34-0\ 

Sample Location: 13SW/SD 34-
Sampled By: 
C.O.C. No.: 0104 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

Method: 0 I' -4 
Monitor Reading (ppm): -

~~~'1AE'O~t~'.%~'i''f"''··· .. ,, ...........•......•...••.•. ::: ... :•::·•.·x·•• 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA 
Method: 

NA 
Monitor Readings 

(Range in ppm): 

NA 

NA NA 

Analysis 

Metals SW-846 6020 & Mercury SW-846 7471A 

. ··' 

NA 

Container Requirements 

(1) 4 oz Jar 

Circleif'"PPfieablet Signature(s): l"------------.----------------------------------11 
MSIJ4SO Duplicate ID No.: 

NA 

Collected Other 

(Yes) 

See Figure 3-3 



SUPPLEMENTAL SURFACE WATER/SEDIMENT SAMPLE DOCUMENTATION SHEET 
NSVfC CRANE, INDIANA 

Sam le Number: Date: &Olla O Time: \ 045 Sam ler: SSC/ ::r<:, 
\/.)EST 

Photo __ Downstream __ East __ West __ North __ South 

Predominant Surroundin Land Use: 

Cano Cover: 

Yes 

Yes 

Water flowin : Yes 

Or anisms Present: Fish in 
I 

Channel Width (ft : 

Dee 

Sediment Substrate: 

(Circle all that apply) 

Debris 

Water Surface Oil 

Turbidit 

Other 

Shaded 

Stream channelized: No 

Other Insects, fro s, etc. : ~v s 

Estimated FlowNeloclt : 

N = "2...1 s = <a' 
Water-borne debris lies Other: 

10 In) ~) 
® Clay 

C8.10·2.5in) 

Muck 

Iron de osits 

Chemical 

Profuse 

Chemical 

Opaque 

Anaerobic 

Anaerobic 



SOIL & SEDIMENT SAMPLE LOG SHEET ( IL] Tetra Tech NUS, Inc. 

Page_Lof-

Project Site Name: · 
Project No.: 

[] Surface Soil 
U Subsurface Soil 
[X] Sediment 
[] Other: 
[] QA Sample Type: 

NSWC CRANE, SWMU13 
N7 448 CTO 0343 

Sample ID No.: 13SD3SOI 

Sample Location: 13SW/SD35 

Sampled By: 
C.O.C. No.: Otg4 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

NA NA 

Analysis 

Melals SW-846 6020 & Mercury SW-846 7471A 

NA 

Container Requirements 

1 4ozJar 

Circle if Applicable: Signature(s): .......................... ~_..,~~~~~~~~~~--~~~~--~ 
MS/MSD Duplicate ID No.: -

NA 

Other 

See Figure 3-3 



SUPPLEMENTAL SURFACE WATER/SEDIMENT SAMPLE DOCUMENTATION SHEET 
NSWC CRANE, INDIANA 

Sam le Number: Date: 10 Io o Time: t:=,45 Sam ler: S:Sc l ::SG 

Photo ra h Number/Direction: __ Downstream __ East __ West __ North __ South 

Cano Cover: 

Yes 

Yes 

.Water flowin : Yes 

Or anisms Present: Fish (in 

ol 
Water Width ft : o 

Channel Width ft : Q..:~/ 

Si ns of floodin circle all that a I Yes 

Dee Pools Present >2 feet : Yes 

Sediment Substrate: 

(Circle all that apply) 

Debris 

Sec:Ument Odors: 

Water Surface Oils: 

Other 

Shaded 

Stream channelized: No 

Other Insects, fro s, etc.): W~'\tt. 

Water De th ft : D. S 

€9oin) 

~ 
Detritus 

Sewa e 

Slight 

Sewa e 

Oro lets 

Sli htl Turbid 

Estimated FlowNelocit : 

Water-borne debris lies Other: 

~.5·101n) 
Clay 

Concrete 

Petroleum 

Moderate 

. Petroleum 

Sheen 

Turbid 

e.10·2.5in) 

Muck 

Iron de osits 

Chemical 

Profuse 

Chemical 

Opaque 

Anaerobic 

Anaerobic 

IS XbtsDED !';::' 8
) 

Other Comments/Observations: __ \...,t.2~\).~ ........ R..___.....__._......,,._.-._ ________ .,...t;;\....._ _____ 

8 
____ --====-----....-.....,....-



APPENDIX C.2.4 
SWMU 13 

SEDIMENT SAMPLE LOG SHEETS 
EXTERNAL SUMP/DRAINAGE INVESTIGATION 



("R;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c -I 
Ill 3 .. 
ID ID 

Sample ID# 13SL001010006 

Sample Location 13SU/SL001 
ID 

Sampled By D. Hickey & T. 
Rojahn 

Concentration Low concentration 

3: ~ 3: c 
ID "c:I 0 ID .. "c:I :a "c:I :::r 3- .. 
0 ...... CI :::r 
CL ~ "" ::II ...... 

2/19/06 15:37 Trowel NA 0-4" 

Analysis Records 

n c ::! 3:> oc .,, n ~ 2. Ill 3 ID :I .., ID "" 0 .. .. 111 > UI ID c "c:I 
i' ID ID :::r- :an UI :a ID 
n o< 1111 ID .. .. UI ~ ID CL i1i' -"c:I < .. CL UI -· 

Ill ...... -·O .. 
UI :I < ID 

SW-
Nitroaromatics 

~ 2/19/06 15:37 846- 4°C 1 Glass 
8330 

and Nitramines 

General Observations and Notes 

No Notes 
- End of Report -

Created By Terry Rojahn 

Created Date 2/20/06 

Modified By 

Modified Date 

Printed By James Goerdt 

Printed Date 2/1/07 

n c 
0 ID 
0 UI n 
"" "" ii' 

~ 
0 
:a 

Catch Basin -
-Select- Grayish brown 

silty clay 

&' n n 
0 :::r 

.t:ll 3 Ill 
:. ;-3 
"" 'It: ID ID 

:a 3 .. 
ID UI 
:a .. 
UI 

4 oz. wide-
mouth 112GN6878-
clear 
w/Teflon 

2202006-3 

cap 



("ft:.) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 .... 
DI 3 .... 
ID ID 

2/19/06 15:55 Other 

Analysis Records 

n 0 .... 3: J> 
2. DI 3· ID :I .... ,... DI 
iD ID ID ::r -
~ o< 

a.!!!. ID Ul a. ....... 

SW-

~ 2/19/06 15:55 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 13SL002010006 

Sample Location 13SU/SL002 
ID 

Sampled By D. Hickey &T. Rojahn 

Concentration Low concentration 

3: ..... 3: 0 
ID 'a 0 ID .... 'a :I 'a ::r 3- .... 
0 """ S' ::r 
a. ..... ... 

::II 
""" 

NA 0-3" 

oo 'V n ~ ..., ID ... 0 
J> Ul ID c 'a 
:In Ul :I ID 
DI ::::!. ID .... ... --a < < .... 
Ul -· 

DI 
-·O .... 
Ul :I c:· 

ID 

Nitroaromatics 
4°C 1 Glass 

and Nitramines 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 ... 

-Select-

::u n 
ID 0 
.a 3 
5. 3 ... 
ID ID 

:I 3 .... 
ID Ul 
:I .... 
Ul 

4 oz. wide-
mouth 
clear 
w/Teflon 
cap 

Terry Rojahn 

2/20/06 

James Goerdt 

2/1/07 

0 
ID 
Ul n ... 
-6" .... 
c;· 
:I 

Catch Basin -
Dark bro~n 
silty clay 

n 
::r 
DI ;· 
• 

112GN6878· 
2202006-3 



("'lb) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 ... 
QI 3· .. 
ID ID 

2/19/06 15:44 Other 

Analysis Records 

n 0 ... 3: > 
2. QI 3· ID :I 

iD 
.. .. QI 
ID ID :r-

n o< .. Cl. !!!. ID Ul 
Cl. ....... 

SW-

~ 2/19/06 15:44 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 13SL003010006 

Sample Location 13SU/SL003 
ID 

Sampled By D. Hickey & T. 
Rojahn 

Concentration Low concentration 

3: ...... 3: 0 
ID 'a 0 ID .. 'a :I 'a :r 3 -· .. 
0 ...... S' :r 
Cl. ., ...... 

::t ...... 

NA 0-4" 

. ... oo 'V n ..., ID ., 0 < 
:J> UI ID c 'a 
:In Ul :I ID 
QI :::!. ID .. 

~ --a < .. 
UI -

QI 
-o .. 
UI :I :c:· 

ID 

Nitroaromatics 
4°C 1 Glass 

and Nitramines 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 ., 

-Select-

n ;11:11 
ID 0 
.0 3 c 
::;· 3 
ID ID 

:I 3 Gr ID 
:I .. 
Ul 

4 oz. wide-
mouth 
clear 
w/Teflon 
cap 

Terry Rojahn 

2/20/06 

James Goerdt 

2/1/07 

0 
ID 
Ul n ., 
! 
0 
:I 

Sump - Brown 
silty clay 

n 
:r 
QI 

:i -
112GN6878-
2202006-3 



("It;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

0 ... 
Ill 3 .. 
ID ID 

2/19/06 15:03 other 

Analysis Records 

n 0 ... :z,.. 
2. Ill 3 ID :I .. .. 111 ii' ID ID ::r -
n o< .. Q. !!. ID IA Q. ....... 

SW-

~ 2/19/06 15:03 846-
8330 

General Observations and Notes 

No Notes 

Sample ID# 13SL004010006 

Sample Location 13SU/SL004 
ID 

Sampled By D. Hickey & T. 
Rojahn 

Concentration Low concentration 

:z ...... :z 0 
ID ,, 0 ID .. ,, :I ,, 
::r 3 -· .. 
0 ..... S' ::r 
Q. ...... ., 

;::p ..... 

NA 0-4" 

oo ,, n ~ ..., ID ., 0 
)lo IA ID c ,, 
:In IA :I ID 
Ill:::!. 

. ID .. ., _,, 
< < .. 

UI -· 
Ill 

-·O .. 
UI :I <!' 

ID 

Nitroaromatics 
4°C 1 Glass and Nitramines 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 ., 

light brown 

::a n 
ID 0 
J:I 3 c 3 ., 
ID ID 

:I 3 .. 
ID UI 
:I .. 
UI 

4 oz. wide-
mouth 
clear 
w/Teflon 
cap 

Terry Rojahn 

2/20/06 

James Goerdt 

2/1/07 

0 
ID 
IA 
n ., 
-6° .. 
0 
:I 

Catch Basin -
Light brown 
silty clay 

n 
::r 
Ill 
5' 
:it: 

112GN6878-
2202006-3 



(') Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c ::! 
DI 3 .... 
ID ID 

Sample ID# 13SL005010006 

Sample Location 13SU/SL005 
ID 

Sampled By D. Hickey & T. 
Rojahn 

Concentration Low concentration 

3: ..... 3: c 
ID "CJ 0 ID .... "CJ :I "CJ :::r 3 -· .... 
0 .... g :::r 
a. ..... .., = ...... 

2/19/06 15:06 Trowel NA 0-4" 

Analysis Records 

n c ::t 3:,.. oc ,, n ~ 2. DI 3 ID :I ..., ID .., 0 

ii' 
.... ,... DI ,.. Ill ID c "CJ 
ID ID :::r- :s n Ill :I ID n o< DI ::!. ID .... .... a.!!!. .., 

ID -'ti < Ill < .... a.. Ill-· DI 
...... -·0 .... 

Ill :I c:· 
ID 

SW-
Nitroaromatics 

~ 2/19/06 15:06 846- 4°C 1 Glass 
8330 

and Nitramines 

General Observations and Notes 

No Notes 
- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 .., 

-Select-

;v n 
ID 0 
.a 3 c 3 .., 
ID ID 

:I 3 .... 
ID Ill 
:I .... 
Ill 

4 oz. wide-
mouth 
clear 
w/Teflon 
cap 

Terry Rojahn 

2/20/06 

James Goerdt 

2/1/07 

0 
ID 
Ill 
n .., 
j 
0 
:I 

Catch Basin -
Dark brown 
Silty clay 

n 
:::r 
DI 
:i 
=II: 

112GN6878-
2202006-3 



(')Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c ::t 
Ill 3 .. 
ID ID 

Sample ID# 13SL006010006 

Sample Location 13SU/SL006 
ID 

Sampled By D. Hickey & T. 
Rojahn 

Concentration Low concentration 

z ...... z c 
~ 'a 0 ID 

'a :I 'a :::r 3 -· .. 
0 -.; S' :::r 
CL ...... "I 

::t 
-.; 

2/19/06 15:15 Trowel NA 0-4" 

Analysis Records 

n c .... z> oc .,, n .... 
2. Ill 3· ID :I ..., ID "I 0 < .. .. 111 )lo UI ID c 'a ii' ID ID :::r- :In UI :I ID 
n o< Ill :!. ID .. .. CL !!. ~ ID --a 

UI < .. CL UI -· 
Ill 

....... -·O .. 
UI :I :c· 

ID 

SW-
Nitroaromatics ~· 2/19/06 15:15 846- 4°C 1 Glass 

8330 
and Nitramines 

General Observations and Notes 

No Notes 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 
"I 

-Select-

:a n 
ID 0 
.Q 3 
5. 3 "I 
ID ID 

:I 3 Iii' ID 
:I .. 
UI 

4 oz. wide-
mouth 
clear 
w/Teflon 
cap 

Terry Rojahn 

2/20/06 

James Goerdt 

2/1/07 

c 
ID 
UI 
n 
"I -a· 
d: 
0 
:I 

Catch Basin -
Brown fine to 
medium sandy 
silt with some 
clay 

n 
:::r 
Ill 
S' 
:ti: 

112GN6878-
2202006-3 



(~) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

c -I 
Ill 3· .. 
ID ID 

Sample ID# 13SL007010006 

Sample Location 13SU/SL007 
ID 

Sampled By D. Hickey & T. 
Rojahn 

Concentration Low concentration 

z -. z c 
~ 'a 0 ID 

'a :a 'a :r 3- .. 
0 ...... S' :r 
CL "I -. 

;:ii ...... 

2/19/06 15:28 Dredge NA 0-4" 

Analysis Records 

n c ::! z> oc 'V n ~ !?. Ill 3 ID :a ""' ID "I 0 .. .. Ill J>Ut ID c 'a ii' ID ID :r- :an !ft :a ID n o< Ill::!. ID .. .. CL!, "I 
ID --a < !ft < .. CL !ft-· Ill ...... -·O .. 

.!ft :a c:· 
ID 

SW-
Nitroaromatics 

~ 2/19/06 15:28 846- 4°C 1 Glass 
8330 

and Nitramines 

General Observations and Notes 

No Notes 
- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 
"I 

-Select-

::a n 
ID 0 
J:I 3 
5. 3 "I 
ID ID 

:a 3 .. 
ID !ft 
:a r: 

4 oz. wide-
mouth 
clear 
w/Teflon 
cap 

Terry Rojahn 

2/20/06 

James Goerdt 

2/1/07 

c 
ID 
!ft n 
"I 

j 
0 
:a 

Catch Basin -
Grayish brown 
clayey silt 

n 
:r 
!!. 
:a 
:ti: 

112GN6878-
2202006-3 



(it) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample Collection Records 

t7 ::! 
QI 3 ... 
ID ID 

Sample ID# 13SL008010006 

Sample Location 13SU/SL008 
ID 

Sampled By D. Hickey &T. Rojahn 

Concentration Low concentration 

3: ....... 3: t7 
ID "O 0 ID ... "O ::I "O ::r 3 -· ... 
0 ....... S' ::r 
CL "I ....... 

it ....... 

2/19/06 15:19 Trowel NA 0-4" 

Analysis Records 

n t7 ::! 3:,. 0 t7 ,, n :< 2. QI 3 ID ::I ..., ID "I 0 

iD 
... ... QI ,. In ID c "O 
ID ID ::r - ::an In ::I ID n o< QI ::!. ID ... ... CL!!. ~ ID -"O 

Ill < ... CL Ill-· QI 
...... -·O ... 

Ill ::I < ID 

SW-
Nitroaromatics 

~ 2/19/06 15:19 846- 4°C 1 Glass 
8330 

and Nltramines 

General Observations and Notes 

No Notes 
- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 
"I 

-Select-

::a n 
ID 0 
.a 3 
5. 3 "I 
ID ID 

::I 3 i: ID 
::I ... 
Ill 

4 oz. wide-
mouth 
clear 
w/Teflon 
cap 

Terry Rojahn 

2/20/06 

James Goerdt 

2/1/07 

t7 
ID 
In 
n 
::!. 
~ s· 
::I 

Catch Basin -
Reddish brown 
silt 

n 
::r 
QI 

:;' • 

112GN6878-
2202006-3 



("'R;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode# 

QA Sample Type 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

13FD02190602 

Archive 

Sample Collection Records 

0 ::l 
Ill 3 .... 
Cl) Cl) 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: """3: 
Cl) "a 0 .... "a ::I :::r 3 -· 0 ....... S' Q. ., 

2/19/06 14:47 Trowel NA 

Analysis Records 

n 0 -I 3: ,,. oo "O 
!2. Ill 3 Cl) :::s .... Cl) ., 
ii' 

.... .... Ill ,,. Ill Cl) 
Cl) Cl) :::r- ::::in Ill 

n o< Ill::!. 
Cl) .... Q. !!!. ., 

Cl) -"a < Ill < .... Q. Ill-· Ill 
....... -o .... 

Ill ::I <' 
Cl) 

SW-
~ 2/19/06 14:47 846-

Nitroaromatics 
4°C and Nitramines 

8330 

General Observations and Notes 

No Notes 

13SL009010006 Created By 

13SU/SL009 Created Date 

Modified By 
D. Hickey & T. 

Modified Date Rojahn 

Low concentration Printed By 

Printed Date 

0 n 
Cl) 0 
"a 0 .... 
:::r ., 
""" ;:p 
....... 

0-6" -Select-

n ~ ::u n 
0 Cl) 0 
c "a .a 3 ::I Cl) c .... :;· 3 

Cl) Cl) 
::I 3 .... 

Cl) Ill 
:::s .... 
Ill 

4 oz. 
wide-

2 Glass 
mouth Do 
clear MS/MSD 
w/Teflon 
cap 

- End of Report -

Terry Rojahn 

2/20/06 

James Goerdt 

2/1/07 

0 
Cl) 
Ul n ., 
-6" .... 
0 
::I 

Sump - Gray 
to brown silty 
clay 

n 
:::r 
Ill 
S' • 

112GN6878-
2202006-3 



APPENDIX C.2.5 
SWMU 13 

ADDITIONAL SEDIMENT SAMPLE LOG SHEETS 



( IL] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Surface Soil 
0 Subsurface Soil 
I Sediment 
0 Other: 
[) QA Sample Type: 

Date: !:;-/ / 7 ht ,.;;--
Time: / z...'o ".:>.-

· Method: /).·.s. 7/-.. ~c..J 
Monit0r Reading (ppm): -

Date: 

Method: 

Monitor Re< dings 

(Range in p, m): 

' 

Time 

\3,. 
NSWC CRANE SWMU.Pe 

·: 

Depth Interval Color 

,, 
a-4 

- ---_.-._2--·-··---···· 

Depth Interval Color 

Page_l_ of _1_ 

Sample ID.No.: 1350 3 ~ 0 I 
Sample Location: 13 5 f,v /_50 J ~ 
Sampled By: Jt;. /r.-<. 
C.O.C. No.: --"'3 .... 7_/7...__ ___ _ 

Type of Sample: 
[XJ Low Concentration 
[) High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

Description (Sand, Silt, Clay, Moisture, etc.) 

-$.PF!.~¢~~f};ffg:l_tfc~RMATI9N:'{~j;;~*:;·;t;[?i"'·/\i:Z";r< •-.: -···;u >- 0 • -- _ '>·-_;,:: :·)- •'' g<:' ;•;, -··:c'.f--:;:"'.~~~,·~t~:'.i::\f~ 

Analysis Preservative Container Requirements Collected : 

Appendix IX Pesticides, PCBs, TOC, pH, and CEC 4°C (2) 4 oz Glass Jar Y~ ~ 
Appendix IX Pesticides and PCBs 4°C (2) 4 oz Glass Jar Yes Cl'lo) 

M~f.,_ ls ( Gx<:£J"r Hq) +"C ( f)4.:,;::- c;1,, .. c ..I.A.a '(~~ 

- J 

.. C_i,,_cJ_e+.~·.....;:.;...;·~ca~b..,le_:_,__..;._...;.;,. _____________ -1 Signature(s): 

\ts!Mso '_} 

r~s 
Duplicate ID No.: _ J · 

l;6 F.Z> o:;-/70.5 d 



SUPPLEMENTAL SURFACE WATER/SEDIMENT SAMPLE DOCUMENTATION SHEET 
\._ NSWC CRANE, INOIANA 

Sam 

Photo ra 

Predominant Surroundln Land Use: 

Cano Cover: 

A 

Dee Pools Present >2 feet : 

Sediment Substrate: 

(Circle all that apply) 

cJ I Date: Time: 

_Downstream __ East _West 

Other 

.Shaded 

I 

Stream channelized: 

L._,·tc.f! I Other Insects, fro s, etc. : ,L,•/<~ /. 

I' 
-C 

Water marks on trees 

Detritus 

Sewage 

Slight 

Sewa e 

Dro lets 

!S~C C. /0 I ~ IJ,;, 
Estimated FlowNelocit : 

Water·borne debris lies 

Clay Muc 

Iron de oslts 

Petroleum Chemical 

Moderate Profuse 

Petroleum Chemical 

Sheen 

Sii ht. Turbid Turbid Opaque 

__ south 

No 

Anaerobic 

Anaerobic 



[ j t] Tetra Tech NUS, I™'. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_1_ of _1_ 

Project Site Name: 
\3 

NSWC CRANE SWMU l.M1 Sample ID No.: 1350 37 o I 
Sample. location: f3 5 t-.1 ZD ;;. 7 · Project No.: 

O Surface Soil 
0 Subsurface Soil 
i Sediment 
0 Other: 
{) QA Sample Type: 

Date: §°//7/ o5 Depth Interval 

Date: 

Method: 

Monitor A ~aclings 

(Range in wm>: 

Time Depth Interval 

Analysis 

Appendix IX Pesticides, PCBs, TOC, "pH, and CEC 

Appendix IX Pesticides and PCBs 

·. 

Sampled By: ,Jc; 7.-< · 

C.O.C. No.: 3/t7 . · 

Type of Sample: 
{X]. Low Concentration 
{] High Concentration · 

:o-o: . 
·. 

.· .:. :·:·_·: .> .. · .. ··. 

Color Description (Sand, Silt, Clay, Moisture, etc.) 

() K.e--1 

Color Description (Sand, Silt, Clay, Moisture, etc.) 

Preservative Container Requirements Collected 

4°C (2) 4 oz Glass Jar 

. 4•c (2) 4 oz Glass Jar Yes~l 

I 

. ·.· : .·· .·. nnAP: . ··.:. :-:::··· ,:.:: •... '"'"· 

1-C-ir_c1e_if_Ap...._p_lica_b_1e_: ...... --------------'-----1 Signature(s): 
MS/MSD Duplicate ID No.: 



Photo ra 

Dee 

SUPPLEMENTAL SURFACE WATER/SEDIMENT SAMPLE DOCUMENTATION SHEET 
NSWC CRANE, INDIANA 

Sam le Number: I J 1' P 3 7 tJ I · Date: ~ 11/Q-;- Time: ,,, s-• 

Downstream __ East __ West 

O en Field Other 

Partl 0 en Shaded 

I. 

Stream channelized: 

Not res$nt . •t 

Or anlsms Present: Fish in Other insects, fro s, etc. : ~ 

Water Width ft : 'Z.. 
. ('.J, :S' 11<c:.. ~+ 

C, Z. Estimated FlowNeloclt : 

Channel Width ft : 

Other: 

Muck 

Iron de osits 

SecUment Odors: Sewa e · Petroleum Chemical· 

Slight Moderate Profuse 

Water O.dors: Sewage· Petroleum Chemical 

Water Surface Oils: Dro lets Sheen 

Turbldlt : Clear Sil htl Turbid Turbid ·Opaque· 

Other Comments/Observations: /"H'o-Td / 8 ;!, ,- .1 .. st ie ;....,. 

__ South 

No 

Anaerobic 

Anaerobic 



[ It) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_1_ of _1_ 

Project Site Name: 
\3 

NSWC CRANE SWMU 09' Sample ID No.: t35D l 9 CJ I 
Sample location: 13 S W1D J ~ Project No.: 

0 Surface Soil 
0 Subsurface Soil 
I Sediment 
[) Other: 
{} QA Sample Type: 

Date: 5' //7/ O") Depth Interval 

Time: ' I/ 40 
Method: Dt~. IJ-ui,.../C. I P - 4 '' 
Monitor Reading (ppm): -

Date:· ftl/t--

Method: 

Monitor Re~ clings · 

(Range in Pl m): 

Time. 

Analysis 

Depth Interval 

Appendix IX Pesticides, PCBs, TOC, pH, and CEC 

Appendix IX Pesticides and PCBs 

Sampled By: .J4 ~ . 
C.O.C. No.: '37/ 7 . . 

Type of Sample: 
[X] LoW Concentration 
0 High Concentration 

Color Description (Sand, Silt, Clay, Moisture, etc..) 

Color Description (Sand, Silt, Clay, Moisture, etc.) 

Preservative ·Container Requirements Collected 

4°C (2) 4 oz Glass Jar 

4°C (2) 4 oz Glass Jar Yes l'NoJ 

... 

Circle if Applicable: Signaturi!(s): 

MS/MSD . Duplicate ID No.: 

~ 



SUPPLEMENTAL SURFACE WATER/SEDIMENT SAMPLE DOCUMENTATION SHEET 
NSWC CRANE, IN DIANA 

Time: / "!-u ·sam ler: J ~ 

Photo ra -·-·_Downstream __ East __ West ~orth __ South 

Predominant Surroundin Other 

Shaded 

I 

A Stream channelized: No 

Not resent 

Si ns of floodln circle all that a I Water marks on trees er: 

Dee Pools Present >2 feet : 

Sediment Substrate: Bedrock ·~ in) 

(Circle all that apply) Clay Muck 

Detritus Concrete Iron de oslts 

Sewa e Petroleum Chemical Anaerobic 

Slight Moderate. Profuse 

Sewage Petroleum Chemical Anaerobic 

Dro lets Sheen 

Sii htl Turbid Turbid Opaque 

Other Comments/Observations: t..11°fi. L 48 Z-~ 



[ 1 l) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_1_of_1_ 

Project Site Name: NSWC CRANE SWMU~ Sample ID No.: 13SC> 1? <I I 
Project No.: 

U Surface Soil 
0 Subsurface Soil 
I Sediment 
U Other: 
11 QA Sample Type: 

~ CTO~ 

Date: ~ / / 7 /Cl f" Depth Interval 

Time: //35 
Method: I): <.. , -r,, • v..I c f . 
Monitor Reading (ppm): 

Date: 

Method: ' 

Monitor Read ngs 

(Range in pp h): 

' 

TI me 

Analysis 

L ,i 
O-r 

Depth Interval 

Color 

·Color 

.. 

Preservative · · 

Sample Location: 135 't-.//SD 3 7 . 
Sampled By: ...!G-.o&-<.l?j'T£ 
C.0.C. No.: 3 717 

Type of Sample: 
[XJ Low Concentration 
U High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) · 

Description {Sand, Silt, Clar, Moisture, etc.) 

·Container Requirements. Collected 

,\ . 
. 

Appendix IX Pesticides; PCBs, TOC, pl-I; and CEC 4•c (2) 4 oz Glass Jar Yes £.~ 
Appendix IX Pesticides and PCBs 4•c (2) 4 oz Glass Jar Yes <Jill)} 

·· ... , .. <.- · ... · ,.. : . 
.· . 

Circle if Applicable: Signature(s): 
t-~~...._~~--..~~~~~~~~~~~~~~~~---

M SIMS D .. Duplicate ID No.: -----



... 

SUPPLEMENTAL SURFACE WATER/SEDIMENT SAMPLE DOCUMENTAtlON SHEET 
NSWC CRANE, INOIANA 

Sam le Number: Date: 5" /t 7 o ,- Time: Sam ier: J "l 
Photo ra __ East · __,__West North 

Other 

Shaded 

Stream channelized: Yes No 

' •I 

E 5 Other Insects, fro s, etc. : 
. / S<!c: / .,C 

Estimated FiowNelocit : 

Dee Pools Present >2 feet : Yes 

Sediment Substrate: Bedrock 

(Circle all that apply) ,a;;-
Detritus · Iron de oslts 

Sectlment Odors: Sewa e Petroleum Chemical 

Sediment Olis: Absent Slight Moderate Profuse 

Water Odors: Normal Sewage Petroleum Chemical 

Water Surface Oils: None Oro lets Sheen 

Turbldlt : Clear Sii htl Turbid Turbid Opa·que 

South 

Anaerobic 

Anaerobic 



('11:] 
0

Tetm;ech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ of _1_ 

Project Site Name: NSWC CRANE SWMU.1? Sample ID No.: 1350 40 o/ 
Sample location: 13Si4L5D 4 d Project No.: ., 

fi Surface Soil 
0 Subsurface Soil 
I Sediment 
a Other: 
[) QA Sample Type: 

Date: :5JJ7/ d -{-

Method: i)/f. rr.,.,,,c. I 
Monitor Reading (ppm): ._ 

Date:· NA 

Method: 

Monitor RE* dings 

(Range in p nn): 

Time 

Depth Interval Color 

d ~<t ,, 

Depth Interval Color 

Sampled By: :<;. ! p'-
C.O.C. No.: _3_-.....2_..Jt ..... z ___ _ 
Type of Sample: 

[X) Low Concentration 
0 High Concentration 

Description (San<I, Silt, Clay, Moisture, etc.) 

Description (Sand, Silt, Clay, Moisture, etc.) 

Analysis Presenrative Container Requirements Collected 
Appendix IX Pesticides, PCBs, TOC, pH~ and CEC 4°C (2) 4 oz Glass Jar Yes ,(fllg) 
Appendix IX Pesticides and PCBs 4°C (2) 4 oz Glass Jar Yes (ifil<>~ 

'·. ·:: .. :'" ··.~AP:.·· 

Circle if Applicable: Signature(s): 
.-~~~--~-.-~~~~~~~--~~~~~~~~--f 

MS/MSO Duplicate ID No.: 

'· 



SUPPLEMENTAL SURFACE WATER/SEDIMENT SAMPLE DOCUMENTATION SHEET 
NSWC CRANE, INDIANA 

Sam le Number: 

Photo ra __ Downstream __ East __ West _2{.North __ South 

A 

· Dee Pools Present >2 feet : 

Sediment Substrate: 

(Clrcle all that apply) 

Sii ht 

Sewage 

Oro lets 

Sii htl T1.1rbid 

Other 

Shaded 

I 

Stream channelized: Yes 

·' •I 

J S<.C ;::.,,,, ,,. , 

Estimated FlowNelocit : 

Other: 

Iron de oslts 

Petroleum Chemical 

Moderate Profuse 

Petroleum Chemical 

Sheen 

Turbid 

No 

Anaerobic 

Anaerobic 



( 1 l) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ of _1_ 

Project Site Name: 
Project No.: 

O Surface Soil 
0 Subsurface Soil 
I Sediment 
O Other: 
[J QA Sample Type: 

NSWC CRANE SWMU ~ 

. . .~ .-... 

Sample ID No.: 13504/ o I 
Sample Location: 13 S ;A5D?I 
Sampled By: 7: cJ4 #I-/.J§ 
C.O.C. No.: 3717 -

Type of Sample: 
(X] Low Concentration 
[] High Concentration 

.. --· - -- - -

Date: 5/ /7 /a .5 Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ,h'J28 

Date: · A//+ 

Method: 

Monitor Rea lings 

(Range in PE rn): 

- "~ 

Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.) -

Analysis Preservative Container Requirements Collec;ted · · 

Appendix IX Pesticides, PCBs, TOG, pH, and CEC 4°C _ (2). 4 oz Glass Jar Yes ~ 
Appendix IX Pesticides and PCBs 4°C (2) 4 oz Glass Jar Yes. {'NO~} 

'•f -

S6£' S.S. 

Circle if Applicable: Signature(s): 

1----..........__...-M-S/_M_S_O __ .-T_O_u_p_lica--te-IO--No-.-:------_-._.-__ -... ------------------1 ~~ 



SUPPLEMENTAL SURFACE WATER/SEDIMENT SAMPLE DOCUMENTATION SHEET 
NSWC CRANE, INDIANA . 

Sam le Number: Date: 

Photo ra h Number/Olrectlon: __ Downstream _East 

Predominant Surroundln Land Use: Other 

Cano Shaded 

A Stream channelized: 

Not resent 
I '·' 

· ~ $ Other Insects, fro s, etc. : 

Water Width· ft : 
l>,i . .l,.(.~ .. t; ?.:.~ ~,..,,_.:. Q 

vvater Depth ft : ' 

South 

No 

·Water marks on trees Water-borne debris iles Other: (/,.,,..,.:r...,. c •-t<~ 4 - ... ~· 

Dee Pools Present >2 feet : 

Sediment Substrate: Bedrock 

(Circle all that apply) Sand 

Debris 

Sediment Oil 

Water Odo 

Water Surface Oi 

Boulder (> 1 O in) 

.$i1t 

Detritus 

Sewage 

Slight 

Sewa e 

Dro lets 

Sii htl Turbid 

Cobble (2.5·10 In) 

Clay 

Concrete 

Petro.leum 

Moderate 

Petroleum 

Sheen 

Turbid 

Gravel (0, 10·2.5 in) 

Muck 

Iron de oslts 

Chemical 

Profuse 

Chemical 

Opa ue 

Anaerobic 

Anaerobic 



[ IL) Tetra Teoh NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

O Surface Soil 
[) Subsurface Soil 
I Sediment 
0 Other: 
[) QA Sample Type: 

\3 
NSWC CRANE SWMU Dl1 

Date: 5 -/7 · os- Depth Interval 

Time: .:;:>q4? :~ 
CJ - 4 ,, 

Monitor Reading (ppm): -

Color 

Page~l- of _1_ 

Sample ID No.: f:350 .¢2-c>I -
Sample location: 13S14 LSD 92-
Sampled By: JG)~ -
C.O.C. No.: 3717 -

Type of Sample: 
[X] Low Concentration 
[) High Concentration 

, < --_ - -·: ' -- :-"' _•,--/'i'''X -:'.-:;,<< _ -<-.:-•:>:''-::.,:· >, ,-_ 

Description (Sand, Silt, Clay, MOisture, etc.) 

- _';' ,. ·>:,,_ .-:'.::,•:i:·::-·._-' 

Date: - N;f 

Method: 

Monitor RE ~dirigs 

(Range in ppm): 

Time Depth Interval 

Analysis 

Appendix IX Pesticides, PCBs, TOC, pH, and CEC 

Appendix IX Pesticides and PCBs 

Color Description (Sand, Silt, ClaJ, Moisture, etc.) 

Preservative -Container Requirements,, Collected --
4°C - (2) 4 oz Glass Jar 

4°C (2) 4 oz Glass Jar 

......... ._,_··:---

Circle if Applicable: Signature(s): 
--~----~-----r~~~~~~~~~~~~~~~~--t 

MSINISD Duplicate to No.: 

------



SUPPLEMENTAL SURFACE WATER/SEDIMENT SAMPLE DOCUMENTATION SHEET 
NSWC CRANE, INOIANA 

Sam le Number: Date: 

Photo ra h Number/Direction: __ Downstream __ North __ South 

A 

Dee Pools Present >2 feet : 

Sediment Substrate: Bedrock 

(Clrcle all that apply) @ 

O en Field 

Partl .0 en 

No . Not resent 

Boulder (>10 in) 

G 
Detritus 

Sewa e · 
Sil ht 

Sewa e 

Oro lets 

·Sii htl Turbid 

Shaded 

Stream channellzed: No 

. " 

Water·borne debris piles Other: 

Clay 

Petroleum 

Moderate 

Petroleum 

Sheen 

Turbid 

80·2.Sin) 

Muck 

Iron de oslts 

Chemical 

Profuse 

Chemical 

Opaque 

Anaerobic 

Anaerobic 

~her~mme~ro~eN~o~:---~-~-~-~-'-~--~/-~--~-1----------------------~ 



1' 

[ I t] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
\3 

NSWC CRANE SWMU .QS'"' 

Project No.:. 

0 Surface Soil 
0 Subsurface Soil 
I Sediment 
a Other: 
U QA Sample Type: 

~ CTOJ76-

Date: S/ 17 /o·:r Depth Interval 

rune: /32-0 
I B~/ .,.M_e_thod __ : -'-1),..;..:..S .._. -~""'~""'cJ""'IN""'-"f.__ _ _. 

Monitor Reading (ppm): - <!.) -q..., 

nate: · Nlr-

Method: 

Monitor R adings 

(Range in >Pffi): 

Time Depth Interval 

-
Color 

Color 

Page_1_ of _1_ 

Sample ID No.: 1350 <f3o I 
Sample Location: 135 ~vL5D-i-3 

~~~~~~r: @4~473~ 11 

Type of Sample: 
(X] Low Concentration 
0 High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

Description. (Sand, Silt, Clay, Moisture, etc.) 

Analysis Preservative ·Container Requirements Collected · 

Appendix IX Pesticides, PCBs, TOC, pH, and CEC 4°C (2) 4 oz Glass Jar . Yes l:.NO) 

Appendix IX Pesticides and PCBs 4°C (2) 4 oz Glass Jar Yes .(NO) 

··· .. ·.·MAP::.·<· 

SPF s.. 5. 

Circle if Applicable: Signature(s): 
--~~ ........ ~~--..~~~~~~~--~~~~~~~~--t 

MS/MSO Duplicate ID No.: 
~--·· . 



.. 

Photo 

SUPPLEMENTAL SURFACE WATER/SEDIMENT SAMPLE DOCUMENTATION SHEET 
NSWC CRANE, INDIANA 

Sam le Number: Date: (J ~ 1'7 ti r Time: I l. 0 

__ Downstream __ East __ West 

Other 

Shaded 

I 

Stream channelized: 

resent 

Other Insects, fro s, etc. : 

)Z.. Estimated FlowNelocit : 1 ~~ ... ; ,-

No Water marks on trees Water-borne debris Other: 

Dee Pools Present >2 feet : No If es a roximate size 

_._South 

No 

Sediment Substrate; Bedrock 

(Circle all that apply) ~ 
Debris 

Boulder(> 1 O In) Cobble (2.5· 1 O In) Gravel (0. 10·2.5 in) 

@ @' c;;J 
Detritus Concrete Iron de oslts 

Sed.iment Odors Sewa e Petroleum Chemical Anaerobic 

Sediment Oils: Slight Moderate 'Profuse 

Sewa e Petroleum Chemical Anaerobic 

· Dro lets Sheen . 

· Sii htl Turbid Turbid Opaque 



( IL) Tetm Tech NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ of _1_ 

\3. 
Project Site Name: NSWC CRANE SWMU~ Sample ID No.: 135044 d I · 

Sample location: 135' W/50 44 Project No.: 

D Surface Soil 
U Subsurface Soil 
I Sediment 
0 Other: 
O QA Sample Type: 

Sampled By: J 4 L~ 
C.O.C. No.: _3'""7 ...... 1~7 ____ _ 

Type of Sample: 
{X) Low Concentration 
0 High Concentration 

Date: S/17 /d.z; Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /33~-
0-4 ,, 

Monitor Reading (ppm): 

6A-"I ~'"'s - ME:L> SA-o 
(S-t7} 

l;~~i=$~f.ijf);~PAT:Afr~l>}:y;'o¥::;y;i.'<<,,:\:#''': ·7 
·. Y. / .• 'i> '>::·:·:> < ·. jJ' ' .. 

Date: · 
NAr 

Method: 

Monitor F i*idings 

(Range i1 ppm): 

Time Depth Interval 

Analysis 

Appendix IX Pesticides, P~. TOC, pH, and (:;EC 

Appendix IX Pestif,)kles and PCBs 

Color Description (Sand, Silt, Clay, Moisture, etc:) 

Preservative ·Container Requirements Collected 

4°C (2) 4 oz Glass Jar 

4°C (2) 4 oz Glass Jar Yes (lilo) 

.,Gf_,.,_c_le_if_Af>.-...pl._lca_b_le_: ...--------------------f Signature(s): 
MS/MSD :Duplicate 10 No.: -



Photo ra 

A 

SUPPLEMENTAL SURFACE WATER/SEDIMENT SAMPLE DOCUMENTATION SHEET 
. NSWC CRANE, INOIANA 

Sam le Number: Date: Time: 

__ Downstream __ East __ West 

Other 

Shaded 

I 

Stream channelized: 

No Not resent ' •.I 

Or anlsms Present: Fish (in L,' ke ( 

_south 

No 

Estimated FlowNeloclt : 1 S..<'.~/.f""'-

Dee Pools Pretent >2 feet : 

Sediment Substrate: Bedrock 

(Circle all that apply) ~ 
Debris 

SeQlment Odor . 

No 

No 

Boulder (>10 in) (;> . 
Detritus 

Sewage 

Slight 

Sewa e 

Dro lets 

Turbid 

Concrete Iron de oslts 

Petroleum Chemical Anaerobic 

Moderate Profuse 

Petroleum Chemical Anaerobic 

Sheen 

Turbid Opaque 



[ I L] T elra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ of _1_ 

Project Site Name: NSWC CRANE SWMU ~ Sample ID No.: f35l>4S o I 
Sample location: 13SJ.v'/SD4~ Project No.: 

D Surface Soil 
0 Subsurface Soil 
I Sediment 
a Other: 
0 QA Sample Type: 

7LJ'ti 3'tJ Sampled By: JG/7~ 
C.O.C. No.: 3717 . 

Type of Sample: 
{X} Low Concentration 
D High Concentration 

Date: 5 / 1, ln&:- Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I 3 5!,-
Method: ~S". /,i-.. ~ .. I o- 4 '' 
Monitor Reading (ppm): -'--

@M~9.c$iJl;,?~~J.iJ;.~Q.ATA;H1k'·:t:.;·,~·.;'.,'~/\ .,., ;;:;:· 
Date: °;v A- Time ' Depth Interval Color Description {Sand, Silt, Clay, Moisture, etc.) 

Method: 

Monitor Ai adings 

(Range in pm): 

Analysis 

Appendix IX Pesticides, PCBs, TOC, pH, and CEC 

Appendix IX Pesticides ilnd PCBs 

Preservative ·Container Requirements 

(2) 4 oz Glass Jar 

(2) 4 oz Glass Jar 

... 

Circle if Applicable: Signature(s): 
..... ~~~~~--,~~~~~~~~~~~~~~~~--f 

MS/MSD Duplicate 10 NO.: ---

Collected· 

Yes (1jO} 



SUPPLEMENTAL SURFACE WATER/SEDIMENT SAMPLE DOCUMENTATION SHEET 
NSWC CRANE, INDIANA 

Sam le Number: ; · ,$ /) ~ ~ O / Time: / 3S5'" · 

Phot ra h Number/Direction: ~U stream Downstream __ East __ West ~North 

Other 

Shaded 

Stream channelized: 

Not resent ' •I 

Other Insects, fro s, etc.: L~lc ... ( 

Water Width ft : .f"' 

·South 

No 

4,,J 

No Water marks on trees Water-borne debris · lies Other: ~ b..,..~ J " -./ j,,,.~,.,..k 

Dee Po()ls Present >2 feet : No If es a roximate size 

Sediment Substrate: Bedrock Boulder (> 10 in) Cobble (2.5· 10 in) Gravel (0, 10·2,5 in) 

. (Clrcle all that apply) ~ G> §/ @ 
Debris Detritus Concrete Iron de oslts 

SecUment Odor . Sewa e Petroleum Chemical Anaerobic 

Slight Moderate Profuse 

· Sewa e Petroleum Chemical Anaerobic 

Oro lets·· Sheen 

Sii htl Turbid Turbid Opaque 



APPENDIX C.2.6 
SWMU 13 

SEDIMENT SAMPLE LOG SHEETS 
PCB DELINEATION INVESTIGATIONS 



("ft;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE N5WC 

112G00041 

CTO 377 

TP00050125 

NA 

Archive 

Sample Collection Records 

0 -t 
Ill §' .. 
ID ID 

6/5/06 15:05 other 

Analysis Records 

n 0 ::! 3:,. 
2. Ill 3 ID ::S .. ..111 iD ID ID . :r -
n o< .. Cl. !!. ID 
Cl. UI 

...... 

5W-846 <# 6/5/06 15:05 
8082 

General Observations and Notes 

No Notes 

Sample ID# 135D460024 

Sample Location 135D46 
ID 

Sampled By David Hickey 

Concentration Low concentration 

3: ....... 3: 0 
ID ~o ID .. ~ ::s ~ :r 3 -· .. 
0 _. S' :r 
Cl. ... ....... 

~-

NA 0-24" 

oo ,, n ~ .., ID ... 0 
J> UI ID c ~ 
::s n UI ::s ID 
Ill:::!. ID .. ... 
-~ < < .. Ill 
UI -· .. -·O 
UI ::S <" 

ID 

PCBs 4°C 1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 ... 

dark tan 

., n 
0 

.Cl 3 c 
::;· 3 
ID ID 

3 ::s .. 
ID Ill 
::s 
lit 

4 oz. wide-
mouth 
clear 
w/Teflon 
cap 

David Hickey 

6/5/06 

James Goerdt 

2/1/07 

0 
ID 
UI 
n ... 
i 
0 
::s 

silty clay 

n 
:r 
Ill 
S' • 

112G00041-
672006-14 



("'R;;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE N5WC 

112G00041 

CTO 377 

TPOOOS0125 

Archive 

Sample Collection Records 

0 ::! 
Ill 3 .... 
ID ID 

Sample ID# 135D470006 

Sample Location 135D47 
ID 

Sampled By David Hickey 

Concentration Low concentration 

3: ..... 3: 0 
ID ,, 0 ID .... ,, :s ,, 
':r 3 -· .... 
0 ..... S' ':r 
CL ..... 

"' ::t ..... 

6/5/06 15:00 -Select- NA 

Analysis Records 

n 0 -I :Z:> oo ,, n ~ 2. Ill 3· ID :S ..., ID "' 0 

ii' 
.... .... Ill ,. . ID c ,, 
ID ID ':r - :s n Ill :s ID n o< Ill::!. ID .... .... CL!!!. C! ID 

_,, 
CL Ill < .... Ill Ill-· .... ...... -·0 

Ill :s < ID 

SW-846 )( 6/5/06 15:00 PCBs 4°C 0 Glass 
8082 

General Observations and Notes 

No Notes 
- End of Report -

Created By David Hickey 

Created Date 6/5/06 

Modified By 

Modified Date 

Printed By James Goerdt 

Printed Date 2/1/07 

n 0 
0 ID 
0 • n 
"' "' ii' 

!::!: 
0 
:s 

No sample 
collected due 

-Select- to insufficient 
sediment 
present in basin 

i: n n 
0 ':r 

.a 3 Ill 
c S' :;· 3 ,.., 
ID ID 

3 :s 
i: ID :s .... 

Ill 

No sample 
4 oz. wide- collected 
mouth due to 
clear insufficient 
w/Teflon sediment 
cap present in 

basin 



("lb) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE N5WC 

112G00041 

CTO 377 

TPOOOS0125 

NA 

Archive 

Sample Collection Records 

0 :! Ill 3 ... 
ID ID 

6/5/06 14:55 Trowel 

Analysis Records 

n c ... 3: ,. 
~ Ill 3· ID :I 

iD' 
... ... 111 
ID ID :r-

~ o< 
ID a. !!. 

Ill a. ...... 

SW-846 
~ 6/5/06 14:55 

8082 

General Observations and Notes 

No Notes 

Sample ID# 1350480006 

Sample Location 135D48 
ID 

Sampled By David Hickey 

Concentration Low concentration 

3: ....... 3: 0 
ID "O 0 ID ... "O :I "O :r 3- ... 
0 ........ S' :r 
a. ...... "I 

= ........ 

NA 0-6" 

oc ,, n ... 
.... ID "I 0 < 
,. Ill ID c "O 
::s n Ill :I ID 
Ill::!. ID ... 
--a ~ < ... 
Ill - Ill 
-·O ... 
Ill :I < 

ID 

PCBs 4°C 1 Glass 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 
"I 

dark tan 

f n 
0 

J:I 3 c 
::;· 3 
ID ID 

:I 3 t: ID 
:I 
lit 

4 oz. wide-
mouth 
clear 
w/Teflon 
cap 

David Hickey 

6/5/06 

James Goerdt 

2/1/07 

0 
CD 
Ill 
n 
"I 

i 
0 
:I 

Sandy silt 

n 
:r 
!!. 
:I • 

112G00041-
672006-14 



("It::.) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode # 

CRANE N5WC 

112GN7448 

CTO 0343 

Sample Location 
ID 

Sampled By 

Concentration 
QA Sample Type 

Status Archive 

Sample Collection Records 

c -I 3: ....... 3: 
Ill 3 ID "Cl 0 ... ... "Cl :I ID ID ::r 3-0 ..... g 

Q, ., 

8/25/06 08:30 Hand auger NA 

Analysis Records 

n c :t J:> oc 'V 
2. Ill 3 ID :I ""'ID 

., 
ii' 

... ... 111 J> UI ID 
ID ID ::r - ::in UI 

n o< Ill::!. ID ... Q, !. ., 
ID -"Cl < UI < ... 
Q, UI -· 

Ill ...... -o ... 
UI :I < ID 

SDI 
RaPID 

~ 8/25/06 08:30 
SDI 

Assay 4°C A00133/A00134 
PCB 
Test Kit 

~ 8/25/06 08:30 SW-846 8082 PCBs 4°C 

General Observations and Notes 

First attempt refused at "'9in BGS 

135D480612 Created By 

135D48 Created Date 

Modified By 
David Hickey 

Modified Date 
Low concentration 

Printed By 

Printed Date 

c n 
ID 0 
"Cl 0 ... 
::r ., 

....... 
;:t ..... 

6-12 brown 

n ~ ;11:11 n 
0 ID 0 
c "Cl .D 3 :I ID c ... :;' 3 

ID ID 
:I 3 ... 

ID UI 
:I ... 
UI 

4 oz. Rapid 
wide- Assay= 

1 Glass 
mouth 3.28 ppm 
clear (Duplicate 
w/Teflon = 2.59 
cap ppm) 

4 oz. 
wide-

1 Glass 
mouth 
clear 
w/Teflon 
cap 

- End of Report -

David Hickey 

8/25/06 

James Goerdt 

9/12/06 

James Goerdt 

2/6/07 

" ID 
UI 
n 
::::!. 

"Cl ... 
0 
:I 

n 
::r 
Ill 
S' 
'It 

112GN7448-
8272006-5 

112GN7448-
8292006-8 



{"I\':.) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Facility Name CRANE NSWC Sample ID# 13SD490012 Created By David Hickey 

TtNUS Project # 112G00041 Sample Location 13SD49 Created Date 6/5/06 
ID 

Task/Contract # CTO 377 Modified By 

WBSCode# TP00050125 
Sampled By David Hickey 

Modified Date 

QA Sample Type NA 
Concentration Low concentration 

Printed By James Goerdt 

Status Archive Printed Date 2/1/07 

Sample Collection Records 

0 =! :z ...... :z 0 n 0 
DI 3 a "Cl 0 ID 0 ID .. "Cl :I "Cl 0 (ft 
ID ID ::r 3 -· .. n 

0 ~S' ::r ... ... 
Cl. ...... '6' ... 

::II .. 
~ 0 

:I 

6/5/06 15:25 Trowel NA 0-12" brown Sandy silt 

Analysis Records 

n 0 =! :z,. oo ,, n ~ ;IC! n n 
2. DI 3 ID :I .., ID ... 0 ID 0 ::r 
ii' 

.. ,. DI ,. (ft ID c "Cl .Ct 3 DI 
ID ID ::r - ::s n (ft :I ID 5. :i n o~ DI :::!. ID .. 3 .. ... ... -ID Cl.-· 

_,, 
< ID ID 

(ft < .. :I Cl. (ft -· 
DI 3 ..... -o .. .. 

(ft :I :c· ID (ft 

:I ID .. 
(ft 

4 oz. wide-
Collected SW- mouth 

~ 6/5/06 15:25 846 PCBs 4°C 1 Glass clear 
from 112G00041-
inside 672006-14 

8082 w/Teflon 
large sump 

cap 

General Observations and Notes 

No Notes 
- End of Report -



("'R;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006} -
CRANE NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE N5WC 

112G00041 

CTO 377 

TP00050125 

NA 

Archive 

Sample Collection Records 

" =t 
Ill 3 .. 
RI RI 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: ...... 3: 
RI ,, 0 .. ,, :I 
:::r 3-0 ..... S' a. "I 

6/5/06 15:32 Hand auger NA 

Analysis Records 

n c -I 3: > oc "a 
2. Ill 3· RI :I .,.. RI "I 

iD 
.. .. Ill )lo UI RI 
RI RI :::r- :::s n UI 

n o< 1111 RI .. a.!!. ~ RI 
_,, 

UI < .. a. UI -· 
Ill 

....... -·O .. 
UI :I c:· 

RI 

SW-

~ 6/5/06 15:32 846 PCBs 4°C 1 
8082 

General Observations and Notes 

No Notes 

135D500012 Created By 

135D50 Created Date 

Modified By 
David Hickey 

Modified Date 
Low concentration 

Printed By 

Printed Date 

" n 
RI 0 ,, 0 .. "I :::r 

...... 
::II ..... 

0-12" brown 

n ~ ::a n 
0 RI 0 
c ,, J:l 3 :I RI ~ .. 3 "I 

ID ID 
:I 3 .. 

RI UI 
:I 
lri 

4 oz. wide-
Hit 

mouth 
Glass clear 

refusal at 
"'1.0' w/Teflon BG5. 

cap 

- End of Report -

David Hickey 

6/5/06 

James Goerdt 

2/1/07 

" RI 
UI n 
"I 

-6' 
!::!: 
0 
:I 

Sandy silt 

n :::r 
Ill 
; 
• 

112G00041-
672006-14 



("'R;) Tetra. Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract # 

WBSCode# 

QA Sample Type 

Status 

CRANE N5WC 

112G00041 

CTO 377 

TP00050125 

NA 

Archive 

Sample Collection Records 

0 :! 
Ill a ... 
ID ID 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: ~:z 
ID "a 0 ... "a ::s :::r a-0 ...... S' a. ... 

6/6/06 09:50 Hand auger NA 

Analysis Records 

n 0 ... 3: > oo ,, n 
S?. Ill 3 ID ::S ..., ID ... 0 

ii' 
... ... 111 )lo UI ID c 
ID ID :::r- ::s n UI ::s n o< Ill:::!. ID ... ... a.!. ... 

ID --a < UI < ... a. UI -· 
Ill ....... -·O ... 

UI ::S c:· 
ID 

SW-
~ 6/6/06 09:50 846 PC6s 4°C 1 

8082 

TPH -
SW-

~ 6/7/06 09:00 846 Gasoline 
4°C 1 

80156 
Range 
Organics 

SW-
TPH -

~ 6/7/06. 09:00 846 
Gasoline 

4°C 3 Range 
80156 

Organics 

General Observations and Notes 

No Notes 

135D510024 Created By 

135D51 Created Date 

Modified By 
David Hickey 

Modified Date 
Low concentration 

Printed By 

Printed Date 

0 n 
ID 0 
"a 0 ... 
:::r ... 
~ 

;:: ...... 

0-24" -Select-

~ ::a n 
ID 0 

"a .0 a ID 5. a ... 
ID ID 

::s a ... 
ID UI 
::s ... 
UI 

4 oz. wide-
mouth Strong 

Glass clear Hydrocarbon 
w/Teflon odor 
cap 

4 oz. wide-
mouth 

Glass clear 
Hydrocarbon 

w/Teflon 
odor 

cap 

En Core 
En Core Sampler -

Hydrocarbon 
odor 

5 gram 

- End of Report -

David Hickey 

6/5/06 

James Goerdt 

2/1/07 

0 
ID 
UI 
n ... 
'6' ... 
0 
::s 

n 
:::r 
Ill :;· -

112G00041-
672006-14 

112,G00041-
672006-14 

112G00041-
672006-14 



("It.) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBS Code# 

QA Sample Type 

Status 

CRANE NSWC 

112G00041 

CTO 377 

TP00050125 

NA 

Archive 

Sample Collection Records 

c ::! 
Ill 3 .. 
ID ID 

Sample ID# 

Sample Location 
ID 

Sampled.By 

Concentration 

3: ...... 3: 
ID 'a 0 .. 'a :I 
::r 3 -· 0 ..., S' 
0. ., 

6/6/06 10:05 Hand auger NA 

Analysis Records 

n c -I 3: > oc 'V n 
2. Ill 3· ID :I ... ID ., 0 

i' 
.. .. 111 > Ul ID c 
ID ID ::r - :I n UI :I n o< Ill:::!. ID .. .. 0. !!!. ~ ID --a 

0. UI < .. Ill 
Ul -· ...... -·O .. 
Ul :I :c· 

ID 

SW-

~ 6/6/06 10:05 846 PC6s 4°C 1 
8082 

TPH -SW-

~ 6/7/06 09:05 846 
Gasoline 

4°C 1 Range 
80156 

Organics 

SW- TPH -

~ 6/7/06 09:05 846 Gasoline 
4°C 3 

Range 
80156 

Organics 

General Observations and Notes 

·No Notes 

13SD512448 Created By 

13SD51 Created Date 

Modified By 
David Hickey 

Modified Date 
Low concentration 

Printed By 

Printed Date 

c n 
ID 0 
'a 0 .. 
::r ., 
...... ;:p ..., 

24-48" -Select-

-I :a n 
< ID 0 
'a .a 3 ID c 

::;· 3 
ID ID 

3 :I .. 
ID UI 
:I .. 
Ul 

4 oz. wide-
mouth Mild 

Glass clear Hydrocarbon 
w/Teflon odor 
cap 

4 OZ. Wide-
mouth 

Glass clear 
Hydrocarbon 
odor 

w/Teflon 
cap 

Encore 
En Core Sampler -

Hydrocarbon 
odor 

5 gram 

- End of Report -

David Hickey 

6/5/06 

James Goerdt 

2/1/07 

c 
ID 
UI 
n ., 
-6" 
I:!: 
0 
:I 

n 
::r 
Ill 
:; -

112G00041-
672006-14 

112G00041-
672006-14 

112G00041-
672006-14 



("It) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode # 

QA Sample Type 

Status 

CRANE NSWC 

112G00041 

CTO 377 

TP00050125 

FD06060601 

Archive 

Sample Collection Records 

0 ::i 
Ill 3 .. 
ID ID 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: ...... 3: 
ID 'a 0 .. 'a :I :r 3 -· 0 ..... g a. "I 

6/6/06 09:10 Hand auger NA 

Analysis Records 

n 0 -4 3: ,. oo ,, 
S!. Ill §' ID :I '"" ID "I 

ii' 
.. .. Ill ,. Ill ID 
ID ID :r- :In Ill 

n o< Ill:::!. ID .. a.!. "I 
ID --a < 
a. Ill < .. Ill Ill - .. ....... -·O 

Ill :I < 
ID 

SW-846 
~ 6/6/06 09:10 

8082 
PC6s 4°C 

TPH -

~· 6/7/06 08:30 
SW-846 Gasoline 

4°C 80156 Range 
Organics 

TPH -

~ 6/7/06 08:30 
SW-846 Gasoline 

4°C 80156 Range 
Organics 

General Observations and Notes 

No Notes 

13SD520024 Created By David Hickey 

13SD52 Created Date 6/5/06 

Modified By James Goerdt 
David Hickey 

Modified Date 9/8/06 
Low concentration 

Printed By James Goerdt 

Printed Date 2/1/07 

0 n 0 
ID 0 ID 
'a 0 Ill .. n 
:r "I "I 

...... -6" 
;:it !! ...... 0 

:I 

0-24" -Select-
Collected 
FD06060601 

n ~ ;a n n 
0 ID 0 :r 
c 'a .a 3 Ill 
:I ID c :i .. ::;· 3 =It: ID ID 

3 :I .. 
ID Ill 
:I .. 
Ill 

4 oz. wide-
mouth 112G00041-

1 Glass clear 
672006-14 

w/Teflon 
cap 

Encore 
3 Encore Sampler -

112G00041-
672006-14 

5 gram 

4 oz. wide-
mouth 

1 Glass clear 
112G00041-
672006-14 

w/Teflon 
cap 



("ll:) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006} -
CRANE NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode# 

QA Sample Type 

Status 

CRANE NSWC 

112G00041 

CTO 377 

TP00050125 

NA 

Archive 

Sample Collection Records 

0 -I 
Ill 3· .... 
tD tD 

Sample ID# 

Sample Location 
ID 

Sampled By 

Concentration 

3: ..... 3: 
ID "O 0 .... "O :I ::r 3 -· 0 ..... Ir D. ... 

13SD522448 Created By 

13SD52 Created Date 

Modified By 
David Hickey 

Modified Date 
Low concentration 

Printed By 

Printed Date 

0 n 
ID 0 
"O 0 .... 
::r ... 
..... 
;::p ..... 

6/6/06 09:20 Hand auger NA 24-48" -Select-

Analysis Records 

n 0 ::! 3: ,. oo "a n ~ ;a n 
2. Ill 3 ID ::::t .... tD ... 0 ID 0 .... .... 111 )> UI tD c "O J:l 3 ii' ID ID ::r - :In UI :I ID c 
~ o< Ill::!. ID .... ::;· 3 

D. !.!. ... 
ID -"O < ID tD 
D. UI < .... Ill 3 :I 

UI -· ....... -·O .... &r UI :I < ID 
:I tD .... 
UI 

4 oz. wide-

SW-846 
mouth 

DO # 6/6/06 09:20 PC6s 4°C 2 Glass clear 
8082 w/Teflon MS/MSD 

cap 

TPH -
4 oz. wide-
mouth 

# 6/7/06 08:40 
SW-846 Gasoline 

4°C 1 Glass clear 
80156 Range 

Organics 
w/Teflon 
cap 

TPH -
Encore 

# 6/7/06 08:40 
SW-846 Gasoline 

4°C 3 . Encore Sampler -
80156 Range 

Organics 
5 gram 

General Observations and Notes 

No Notes 
- End of Report -

David Hickey 

6/5/06 

James Goerdt 

2/1/07 

0 
ID 
VI 
n ... 
j 
0 
::::t 

n ::r 
Ill 
i' 
:t:I: 

112G00041-
672006-14 

112G00041-
672006-14 

112G00041-
672006-14 



("R::) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Facility Name CRANE N5WC Sample ID# 135D530024 

TtNUS Project # 112G00041 Sample Location 135D53 

Task/Contract # CTO 377 
ID 

WBSCode# TP00050125 
Sampled By David Hickey 

Concentration Low concentration 
QA Sample Type NA 

Status Archive 

Sample Collection Records 

0 ::! 3: ..... 3: 0 
Ill 3 a ,, 0 ID .. ,, :s ,, 
ID ID ::r 3 -· .. 

0 ...... g ::r 
~ ..... ..,. 

~ ....... 

6/6/06 08:40 Hand auger NA 0-24" 

Analysis Records 

n 0 ::! 3: > oo ,, n ~ 2. Ill 3 ID :S .., ID ..,. 0 

ii' 
.. .. Ill J> UI ID c ,, 
ID ID ::r - :s n UI :s ID 

n o< Ill::!. ID .. .. ~ !!. ..,. 
ID 

_,, 
< 

~ 
Ill < .. Ill 

UI -· .. ...... -o 
Ill :s < ID 

SW-846 
~ 6/6/06 08:40 PCBs 4°C 1 Glass 8082 

General Observations and Notes 

No Notes 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

n 
0 
0 ..,. 

-Select-

~ n 
0 

.ca 3 
5. 3 ..,. 
ID ID 

3 :s .. 
ID Ill 
:s 
lil' 

4 oz. wide-
mouth 
clear 
w/Teflon 
cap 

David Hickey 

6/5/06 

James Goerdt 

2/1/07 

ll 
Ill n ..,. 
'6" 
C!: 
0 
:s 

n 
::r 
Ill ;· -

112G00041-
672006-14 



("ft;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Facility Name CRANE N5WC 
I 

Sample ID# 135D532436 Created By David Hickey 

TtNUS Project # 112G00041 Sample Location 135D53 Created Date 6/5/06 

Task/Contract# CTO 377 
ID 

Modified By 

WBSCode # TP00050125 
Sampled By David Hickey 

Modified Date 

QA Sample Type NA 
Concentration Low concentration 

Printed By James Goerdt 

Status Archive Printed Date 2/1/07 

Sample Collection Records 

0 ::! 3: ....... 3: 0 n 0 
Ill 3 II> ,, 0 II> 0 II> .. .. ,, :I ,, 0 UI 
II> II> ::r 3 -· .. n 

0 ....... S' ::r .. .. 
a. ....... ii" .. ;:p .. 

....... 0 
:I 

6/6/06 08:50 Hand auger NA 24-36" -Select-

Analysis Records 

n 0 -t 3: ,. oo ,, n ~ ;a n n 
2. Ill i II> :I ... II> .. 0 II> 0 ::r 
ii' 

.. ..Ill )o UI II> c ,, .Q 3 Ill 
II> II> ::r - ::in UI :I II> c S' n o< Ill::!. II> .. :::;' 3 .. a. !!. _,, 

~ II> II> • II> a. UI < .. Ill 3 :I 
UI -· .. .. ...... -·O 
UI :I :c:· II> UI 

:I II> .. 
UI 

4 oz. wide-

SW-846 
mouth 

112G00041-
~ 6/6/06 08:50 

8082 
PCBs 4°C 1 Glass clear 

672006-14 
w/Teflon 
cap 

General Observations and Notes 

No Notes 
- End of Report -



(""lb) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

QA Sample Type 

Status 

CRANE N5WC 

112G00041 

CTO 377 

TP00050125 

NA 

Archive 

Sample Collection Records 

c :! 
Ill 3 .. 
ID ID 

6/5/06 14:28 Trowel 

Analysis Records 

n c ... 3:> 
2. Ill 3· ID :I .. .. 111 ii' ID ID ':r -n o< .. 0. !. ID 
0. Ill 

....... 

SW-846 
~ 6/5/06 14:28 

8082 

General Observations and Notes 

No Notes 

Sample ID# 135D540006 Cre~ted By David Hickey 

Sample Location 135D54 Created Date 6/5/06 
ID 

Modified By Michael Qualll 
Sampled By David Hickey 

Modified Date 9/8/06 
Concentration Low concentration 

Printed By James Goerdt 

Printed Date 2/1/07 

3: ...... 3: c n c 
~ "O 0 ID 0 ID 

"O :I "O 0 (ft 
':r 3 -· .. n 
0 ...... S' ':r ... :!. 
0. ...... "O ... 

::P .. 
...... 0 

:I 

NA 0-6" brown 
Sandy silt with 
trace clay 

oc "O n ~ ~ n n ..., ID ... 0 ID 0 ':r 
> Ill ID c "O J:I 3 Ill 
:In Ill :I ID c ;· 
Ill::!. ID .. 3 

~ ... • -"O ID ID < .. Ill 3 :I 
Ill -· .. .. -·0 
Ill :I <" ID Ill 

:I ID .. 
Ill 

4 oz. wide-
mouth 

112G00041-PCBs 4°C 1 Glass clear 
672006-14 

w/Teflon 
cap 

- End of Report -



('"'R;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode# 

CRANE N5WC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 ::! :z 
QI 3 (I) .... .... 
(I) (I) :I' 

0 
Cl. 

8/25/06 09:07 Hand auger NA 

Analysis Records 

n 0 ::! :z ,. oo 
2. QI 3 (I) :::s .... (I) 

iD 
.... .... QI ,. Ill 
(I) (I) :I'- :::s n n o< QI :::!. .... Cl. !!!. (I) -"Cl 

Cl. Ill < .... 
Ill -· ...... -o 
Ill :::s 

)( 8/25/06 09:07 SW-846 8082 PCBs 

SDI 
Ra PIO 

~ 8/25/06 09:07 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

General Observations and Notes 

No Notes 

-- :z "Cl 0 
"Cl :::s 
3-....,g .., 

"Cl .., 
(I) 
Ill 
(I) .., 
< 
QI .... 
<" 
(I) 

4°C 

4°C 

135D551224 

135D55 

David Hickey 

Low concentration 

0 
(I) 
"Cl .... 
:I' --~ ...., 

12-24 

n -t 
0 < 
c "Cl 
:::s (I) .... 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/25/06 

Modified By James Goerdt 

Modified Date 9/12/06 

Printed By James Goerdt 

Printed Date 2/6/07 

n 0 
0 (I) 

0 IA 
n .., .., 
'6" .... 
0 
:::s 

mottled 

:a n n 
(I) 0 :I' 
.a 3 !!!. 
5. 3 :::s .., -(I) (I) 

3 :::s .... 
(I) Ill 
:::s .... 
Ill 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.5 8272006-5 
w/Teflon ppm 
cap 



{'"ft:.) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode # 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

c ... J: 
Ill 3· ID .. .. 
ID ID :r 

0 
a. 

8/25/06 09:03 Hand auger NA 

Analysis Records 

n c :I J:> oc 
2. Ill ID :I ..., ID .. 3 .. Ill > "' ii' ID ID :r- :In 
n o< Ill::::!. .. a.!!. ID -"Cl 

UI < .. a. UI -· ...... -·O 
UI :I 

SDI 
Ra PIO 

<#' 8/25/06 09:03 SDI Assay 
A00133/A00134 PCB 

Test Kit 

)( 8/25/06 09:03 SW-846 8082 PCBs 

General Observations and Notes 

No Notes 

...... J: 
,, 0 
,, :I 

3 -· ...... g 
"'I 

,, 
"'I 
ID 
UI 
ID 
~ 
Ill .. 
< ID 

4°C 

4°C 

13SD550012 

13SD55 

David Hickey 

Low concentration 

c 
ID ,, .. 
:r 
...... 
;::p ...... 

0-12 

n ~ 0 
c ,, 
:I ID .. 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/25/06 

Modified By James Goerdt 

Modified Date 9/12/06 

Printed By James Goerdt 

Printed Date 2/6/07 

n c 
0 ID 
0 "' n "'I "'I 

'6' .. 
0 
:I 

brown 

-= 
n n 
0 :r 

.a 3 Ill 
c :i =i' 3 

ID • ID 
3 :I .. 
ID UI 
:I .. 
UI 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.05 8272006-5 
w/Teflon ppm 
cap 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 



("It) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 
ID 

Sampled By 

Concentration 
QA Sample Type 

Status Archive 

Sample Collection Records 

0 ::1 
Ill 3 .... 
ID ID 

3: 
ID .... 
::r 
0 
Q. 

8/25/06 09:56 Hand auger NA 

Analysis Records 

n 0 ::1 3: > oo 
2. Ill 3 ID :::ll ..., ID .... .... Ill > UI ii' ID ID ::r - :::ll n n o~ Ill::!. .... 
ID Q. -· --a 
Q. UI < .... 

UI -...... -·O 
UI :::ll 

x 8/25/06 09:56 SW-846 8082 PCBs 

SDI 

SDI 
Ra PIO 

~ 8/25/06 09:56 
A00133/A00134 

Assay 
PCB 

~ 3: 
"a 0 
"a :::ll 
3 -· ..._.g .. 

'V .. 
ID 
UI 
ID 
~ 
Ill 

i' 
ID 

4°C 

4°C 

13SD560012 Created By 

135D56 Created Date 

Modified By 
David Hickey 

Modified Date 
Low concentration 

Printed By 

Printed Date 

0 n 
ID 0 
"a 0 .... 
::r .. 
~ 

::P ...._. 

0-12 brown 

n ~ ;a n 
0 ID 0 c "a .Cl 3 :::ll ID c .... :;· 3 

ID ID 

3 :::ll .... 
ID UI 
:::ll .... 
UI 

4 oz. 
wide-

1 Glass 
mouth 
clear 
w/Teflon 
cap 

4 oz. Rapid 
wide-
mouth 

Assay= 
1 Glass clear 

0.5 ppm 
(Duplicate 

David Hickey 

8/25/06 

James Goerdt 

9/12/06 

James Goerdt 

2/6/07 

0 
ID 
UI n .. 
-6' .... 
0 
:::ll 

n 
::r 
!. 
:::ll • 

112GN7448-
8272006-5 

w/Teflon 
Test Kit 

cap 
= 0.5 ppm) 

General Observations and Notes 

Unable to advance boring at all at original location 
- End of Report -



("'R;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

CRANE NSWC 

112GN7448 

cro 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 ::! 3: 
Ill 3 ID .... .... 
ID ID :::r 

0 
Q. 

8/24/06 14:45 Hand auger NA 

Analysis Records 

n 0 ::! 3: > oo 
2. Ill 3 ID :I .., ID .... .... Ill > Ill ii' ID ID :::r- :In 
n o< Ill:::!. .... Q. !!. ID -"a 
Q. Ill < .... 

Ill -· ...... -o 
Ill :I 

~ 8/24/06 14:45 SW-846 8082 PCBs 

SDI 
RaPID 

~ 8/24/06 14:45 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

General Observations and Notes 

..... 3: 
"a 0 
"a :I 
3-..... g 

'"' 

,, 
'"' ID 
Ill 
ID 

'"' < 
Ill .... 
< ID 

4°C 

4°C 

13SD570006 

13SD57 

David Hickey 

Low concentration 

c 
ID 
"a .... 
:::r ..... 
~ ..... 

0-6 

n ~ 0 
c "a 
:I ID .... 

1 Glass 

1 Glass 

Created By David Hickey 

Created Date 8/24/06 

Modified By James Goerdt 

Modified Date 9/12/06 

Printed By James Goerdt 

Printed Date 2/6/07 

n 0 
0 

= 0 n 
'"' ::!. 

"a .... 
0 
:I 

black 

::a n n 
ID 0 :::r 
J:I 3 Ill 
5. :; 3 
'"' • ID ID 

3 :I .... 
ID Ill 
:I .... 
Ill 

4 oz. 
wide-
mouth 112GN7448-
clear 8292006-8 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 3.47 8252006-2 
w/Teflon ppm 
cap 

Sample collected from within concrete basin. Total depth from top of concrete "'9.3ft with 
approximately 4ft of standing water within basin. Sample collected is saturated with an odor similar to 
explosives. 

- End of Report -



(,)Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

t7 -t 3: 
Ill §' ID .. .. 
ID ID ::r 

0 
CL 

8/23/06 12:00 Hand auger NA 

Analysis Records 

n t7 ::! 3: ,. 0 t7 
2. Ill 3 ID :::S ..., ID 

iD 
.. .. 111 ,. Ill 
ID ID ::r< :::s n n 0 Ill Ill:::!. .. 

ID CL-
_,, 

CL 
flt < .. 

Ill -· ....... -o 
Ill :::s 

~ 8/23/06 12:00 SW-846 8082 PCBs 

SDI 
Ra PIO 

~ 8/23/06 12:00 SDI 
Assay 

AOO 133/ AOO 134 
PCB 
Test Kit 

General Observations and Notes 

No Notes 

...... 3: 
,, 0 
,, :::s 
3-.... g 

"' 

,, 
"' ID 
Ill 
ID 
~ 
Ill 
~ 
< 
ID 

4°C 

4°C 

13SD590012 

13SD59 

David Hickey 

Low concentration 

t7 
ID ,, .. ::r 

...... 
;:t .... 

0-12 

n ~ 0 c ,, 
:::s ID .. 

1 Glass 

1 Glass 

Created By David Hickey 

Created Date 8/23/06 

Modified By James Goerdt 

Modified Date 9/12/06 

Printed By James Goerdt 

Printed Date 2/6/07 

n t7 
0 ID 
0 flt 

n 
"' ::!. ,, .. 

0 
:::s 

brown 
DEPTH IS IN 
INCHES. 

;Ill n n 
ID 0 ::r 
.0 3 Ill 
c ;-
::;- 3 -ID ID 

3 :::s .. 
ID flt 
:::s .. 
Ill 

4 oz. 
wide-
mouth 112GN7448-
clear 8292006-8 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.64 8242006-1 
w/Teflon ppm 
cap 



("R;;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode# 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 ~ 3: 
DI 3 ID .... .... 
ID ID :::r 

0 
a. 

8/23/06 12:03 Hand auger NA 

Analysis Records 

n 0 ~ 3: > 00 
2. DI 3 ID ~ ..., ID .... ,... DI > UI ii' ID ID :::r- ~ n n o< DI :::!. .... a.!. ID --a 

UI < .... a. UI -...... -o 
UI ~ 

)( 8/23/06 12:03 SW-846 8082 PCBs 

SDI 
RaPID 

~ 8/23/06 12:03 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

General Observations and Notes 

No Notes 

...... 3: 
'a 0 
'a ~ 
3-...... S' 

"'I 

,, 
"'I 
ID 
UI 
ID 
"'I 
< 
DI .... 
< ID 

4°C 

4°C 

13SD591224 

13SD59 

David Hickey 

Low concentration 

0 
ID 
'a .... 
:::r 

...... 
;:p ...... 

12-24 

n ~ 0 
c 'a 
~ ID .... 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/23/06 

Modified By James Goerdt 

Modified Date 9/12/06 

Printed By James Goerdt 

Printed Date 2/6/07 

n 0 
0 ID 
0 UI 
"'I n 

"'I 

ii" 
!:!: 
0 
~ 

brown 
DEPTH IS I.N 
INCHES. 

~ n n 
ID 0 :::r 
.a 3 !. c 
=i" 3 ~ -ID ID 

3 ~ .... 
ID UI 
~ .... 
UI 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.5 8242006-1 
w/Teflon ppm 
cap 



("It) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project# 

Task/Contract # 

WBSCode# 

CRANE N5WC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

c -t 3: 
Ill 3· ID .. .. 
ID ID ::r 

0 
Cl. 

8/23/06 12:15 Hand auger NA 

Analysis Records 

n c :! 3: > oc 
2. Ill 3 ID :I _.ID 

ii' 
.. .. Ill > UI ID ID ::r - :In 

n o< Ill::::!. .. Cl. !!. ID --a 
Cl. UI < .. 

UI -....... -o 
UI :I 

~ 8/23/06 12:15 SW-846 8082 PCBs 

SDI 
Ra PIO 

~ 8/23/06 12:15 SDI 
Assay 

A00133/A00134 PCB 
Test Kit 

General Observations and Notes 

No Notes 

....... 3: 
-a 0 -a :I 
3-..... g 

"I 

'V 
"I 
ID 
UI 
ID 
~ 
Ill .. 
<" ID 

4°C 

4°C 

135D600012 

135D60 

David Hickey 

Low concentration 

c 
ID -a .. ::r 

....... 
;:p ...... 

0-12 

n ~ 0 
c -a 
:I ID .. 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/23/06 

Modified By James Goerdt 

Modified Date 9/12/06 

Printed By James Goerdt 

Printed Date 2/6/07 

n c 
0 ID 
0 UI 

n "I "I -a .. 
0 
:I 

brown 

~ n n 
0 ::r 

.0 3 Ill 
5. ;-3 "I :ti: ID ID 
3 :I 

i: ID 
:I 
i: 

4 oz. 
wide-
mouth 112GN7448-
clear 8292006-8 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 3.95 8242006-1 
w/Teflon ppm 
cap 



("ft:.) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 ::! z 
Ill 3 !a. .. 
ID ID ::r 

0 
Q. 

8/23/06 12:19 Hand auger NA 

· Analysis Records 

n 0 -t Z> oo 
5!. Ill 3 ID :I ..., ID 

ii' 
.. .. 111 Jlo UI ID ID ::r - :::in n o< Ill:::!. .. Q. !!!. ID -"Cl 

Q. UI < .. 
UI -· ..... -·O 
UI :I 

)( 8/23/06 12:19 SW-846 8082 PCBs 

SDI 
Ra PIO 

~ 8/23/06 12:19 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

General Observations and Notes 

No Notes 

"""Z 
"Cl 0 
"Cl :I 
3 -· .... g .. 

"1:1 .. 
ID 
UI 
ID .. 
< 
Ill .. c:· 
ID 

4°C 

4°C 

13SD601224 

13SD60 

David Hickey 

Low concentration 

0 
ID 
"Cl .. 
::r ..... 
::II .... 

12-24 

n -t 
0 < c "Cl 
:I ID .. 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/23/06 

Modified By James Goerdt 

Modified Date 9/12/06 

Printed By James Goerdt 

Printed Date 2/6/07 

n 0 
0 ID 
0 UI 

n .. :::!. 
"Cl .. 
0 :s 

brown 

: n n 
0 ::r 

.D 3 Ill 
5. ;' 3 .. -ID ID 
3 :I .. 
ID UI 
:I 
Iii' 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.5 8242006-1 
w/Teflon ppm 
cap 



("ft:) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode# 

CRANE N5WC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

c ::! 3: 
Ill 3 ~ .... 
ID ID ':z 

0 
a. 

8/24/06 09:05 Hand auger NA 

Analysis Records 

n c ... 3: > oc 
2. Ill 3· ID :s ._ID 

ii' 
.... .... Ill >• ID ID ':z - :s n 

~ o< Ill::!. a.!!!. -"Cl ID ,,, < .... a. UI -· ...... -·O 
UI :S 

)( 8/24/06 09:05 SW-846 8082 PCBs 

SDI 
RaPID 

~ 8/24/06 09:05 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

General Observations and Notes 

No Notes 

....... 3: 
"Cl 0 
"Cl :s 
3-.... g 

.... 

'V .... 
ID ,,, 
ID 
~ 
Ill .... :c· 
ID 

4°C 

4°C 

135D610006 

135D61 

David Hickey 

Low concentration 

c 
ID 

"Cl .... 
':z 

....... 
::t ..... 

0-6 

n ~ 0 
c "Cl 
:s ID .... 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/24/06 

Modified By James Goerdt 

Modified Date 9/12/06 

Printed By James Goerdt 

Printed Date 2/6/07 

n c 
0 ID 
0 ,,, 

n .... .... 
-6' .... c;· 
:s 

brown 

;D n n 
ID 0 ':z 
J:l 3 Ill 
c ;' 
::;' 3 

ID :it ID 
3 :s .... 
ID UI 
:s .... 
UI 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.5 8252006-2 
w/Teflon ppm 
cap 



("'It) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project# 

Task/Contract # 

WBSCode# 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

c ::i ~ 
Ill 3 ~ .. 
II) II) ::r 

0 
Cl. 

8/24/06 08:50 Hand auger NA 

Analysis Records 

n c ::i ~ > oc 
2. Ill 3 II) :I ... II) 

ii' 
.. .. Ill J:. UI II) II) ::r - :In 

n o~ Ill::!. .. 
II) Cl.-· -i::s 
Cl. UI < .. 

UI -· ...... -o 
UI :I 

~ 8/24/06 08:50 SW-846 8082 PCBs 

SDI 
Ra PIO 

~ 8/24/06 08:50 
SDI 

Assay 
A00133/A00134 PCB 

Test Kit 

General Observations and Notes 

No Notes 

...... ~ 
'ti 0 
'ti :I 
3 -· 
"""'S' ... 

"1:1 ... 
II) 
UI 
II) ... 
< 
Ill .. 
< II) 

4°C 

4°C 

13SD620012 

13SD62 

David Hickey 

Low concentration 

c 
II) 
'ti .. 
::r 
...... 
;:I! 

"""' 

0-12 

n ~ 0 
c 'ti 
:I II) .. 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/24/06 

Modified By David Hickey 

Modified Date 10/11/06 

Printed By James Goerdt 

Printed Date 2/6/07 

n c 
0 II) 

0 UI 
n ... :!. 
'ti 
!:!: 
0 
:I 

brown 

" n n 
II) 0 ::r 
.a 3 Ill 
c ;·· 
:; 3 =II: II) II) 

3 :I .. 
II) UI 
:I .. 
UI 

4 oz. 
wide-
mouth 112GN7448-
clear 10112006-9 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.5 8252006-2 
w/Teflon ppm 
cap 



Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

CRANE N5WC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 ::t 3: 
Ill 3 ID .... .... 
ID ID ::r 

0 a. 

8/24/06 08:54 Hand auger NA 

Analysis Records 

n 0 ::t 3:> oo 
2. Ill 3 ID :I ..., ID .... r1' Ill ,.. .. 
ii' ID ID ::r - :::s n n o< Ill:::!. .... a. !!. _,, 
ID a. (ft < .... 

(ft-· ...... -·O 
(ft :I 

~ 8/24/06 08:54 5W-846 8082 PCBs 

SDI 
Ra PIO 

~ 8/24/06 08:54 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

General Observations and Notes 

No Notes 

..... 3: 
,, 0 
,, :I 

3 -· ...... S' 
"I 

'V 
"I 
ID 
(ft 
ID 
~ 
Ill .... 
<' ID 

4°C 

4°C 

135D621224 

135D62 

David Hickey 

Low concentration 

0 
ID ,, .... 
::r 
..... 
::ii ...... 

12-24 

n ~ 0 c ,, 
:I ID .... 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/24/06 

Modified By David Hickey 

Modified Date 10/11/06 

Printed By James Goerdt 

Printed Date 2/6/07, 

n 0 
0 ID 
0 (ft 

n "I "I 

j 
6' 
:I 

brown 

.., g n 
ID ::r 
.D 3 Ill 
c :; 
=i" 3 
ID ID • 
3 :I .... 
ID (ft 

:I .... 
(ft 

4 oz. 
wide-
mouth 112GN7448-
clear 10112006-9 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.02 8252006-2 
w/Teflon ppm 
cap 



("'It) Tetra Tech NUS, In~. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

CRANE N5WC 

112GN7448 

CTO 0343 

Sample Location 
ID 

Sampled By 

Concentration 
QA Sample Type 

Status Archive 

Sample Collection Records 

c -I 3: 
Ill i ID ... ... 
ID ID ::r 

0 
Q. 

8/26/06 11:00 Hand auger 

Analysis Records 

n c :t 3:> 
2. Ill 3 ID :I 

ii' 
... ... Ill 
ID ID ::r -n o< ... Q. !!. ID 

Q. 
Ill 
....... 

SDI 
~ 8/26/06 11:00 

A00133/A00134 

~· 8/26/06 11:00 SW-846 8082 

General Observations and Notes 

No Notes 

NA 

oc ..., ID 
> Ul :::s n 
Ill::!. _,, 
< ... 
Ill -· -·O 
Ill :I 

SDI 
RaPID 
Assay 
PCB 
Test Kit 

PCBs 

..... 3: 
,, 0 
,, :I 
3-..... g ... 

'V ... 
ID 
Ul 
ID 
~ 
Ill ... 
<" 
ID 

4°C 

4°C 

135D630006 

135D63 

David Hickey 

Low concentration 

c 
ID ,, ... 
::r 

....... 
;:p ...... 

0-6 

n ~ 0 
c ,, 
:I ID ... 

1 Glass 

3 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/26/06 

Modified By James Goerdt 

Modified Date 9/12/06 

Printed By James Goerdt 

Printed Date 2/6/07 

n c 
0 ID 
0 Ul n ... ... 

j 
0 
:I 

brown 

;a n n 
ID 0 ::r 
J:I 3 Ill 
c :i ::;· 3 

ID :ti: ID 
3 :I ... 
ID Ill 
:I ... 
Ill 

4 oz. 
wide-

Rapid 
mouth 112GN7448-
clear 

Assay= 
8262006-4 

w/Teflon 
0.5 ppm 

cap 

4 oz. 
wide-

MS/MSD mouth on this 
112GN7448-

clear 8292006-8 
w/Teflon 

sample. 

cap 



("'It) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Facility Name CRANE NSWC Sample ID# 13SD630612 Created By David Hickey 

TtNUS Project # · 112GN7448 Sample Location 13SD63 Created Date 8/26/06 
ID 

Task/Contract# CTO 0343 Modified By James Goerdt 

WBSCode# 
Sampled By· David Hickey 

Modified Date 9/12/06 

QA Sample Type 
Concentration Low concentration 

Printed By James Goerdt 

Status Archive Printed Date 2/6/07 

Sample Collection Records 

0 ::! 3: ...... 3: 0 n 0 
Ill 3 ID ~o ID 0 ID .... .... ~ :::J ~ 0 Ill 
ID ID ::r 3- .... n 

0 ...... g ::r "I ::!. 
~ ...... ~ "I 

;t .... 
...... 0 

:::J 

8/26/06 11:06 Hand auger NA 6-12 brown 

Analysis Records 

n 0 -I :z:> oo ,, n ~ ::11:1 n n 
2. Ill §' ID :::J .., ID "I 0 ID 0 ::r .... .... 111 ,. Ill ID c ~ .D 3 Ill ii' ID ID ::r - :::Jn Ill :::J ID c ;· 
n o< Ill:::!. ID .... :;· 3 .... ~ !!. -~ ~ ID ID • ID Ill < .... :::J ~ Ill 3 Ill-· .... i: ...... -·O 

Ill :::J < ID 
:::J ID .... 
Ill 

SDI 
4 oz. 

Ra PIO 
wide- Rapid 

~ 8/26/06 11:06 SDI Assay 4°C 1 Glass 
mouth Assay 112GN7448-

A00133/A00134 clear = 0.5 8262006-4 
PCB 

w/Teflon ppm 
Test Kit 

cap 

4 oz. 
wide-

)( 8/26/06 11:06 SW-846 8082 PCBs 4°C 1 Glass 
mouth 
clear 
w/Teflon 
cap 

General Observations and Notes 

No Notes 
- End of Report -



("'lb) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode# 

CRANE N5WC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

c -I 3: 
Ill 3 ID ... ... 
ID ID ::r 

0 a. 

8/26/06 11:08 Hand auger NA 

Analysis Records 

n c ::! 3:> oc 
2. Ill 3 ID :I .., ID 

ii' 
... ... 111 )lo UI 
ID ID ::r· - :In 

n o~ Ill::!. 
i a.-· _,, 

UI < ... a. UI -· ....... -o 
Ill :I 

)( 8/26/06 11:08 SW-846 8082 PCBs 

SDI 
RaPID 

~ 8/26/06 11:08 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

General Observations and Notes 

No Notes 

.- 3: 
,, 0 
,, :I 
3-..... g 

"I 

'V 
"I 
ID 
UI 
ID 

~ 
Ill ... 
< ID 

4°C 

4°C 

135D631224 

135D63 

David Hickey 

Low concentration 

c 
ID ,, ... 
::r 
.-
::It ..... 

12-24 

n ~ 0 
c ,, 
:I ID ... 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/26/06 

Modified By James Goerdt 

Modified Date 9/12/06 

Printed By James Goerdt 

Printed Date 2/6/07 

&' c 
ID 

0 UI 
n "I "I 

j 
0 
:I 

brown 

= n n 
0 ::r 

.a 3 Ill 
5. ;· 3 "I ~ ID ID 

:I 3 ... 
ID Ill 
:I ... 
Ill 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.5 8262006-4 
w/Teflon ppm 
cap 



(1';) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

CRANE N5WC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 :! 3: 
Ill 3 ID .... .... 
ID ID ::r 

0 
Cl. 

8/26/06 11:11 Hand auger NA 

Analysis Records 

n 0 -t 3:,. oc 
2. Ill §' ID :I ..., ID 

ii' 
.... rl'lll )lo UI 
ID ID ::r - ::in n o< Ill::!. .... Cl. !e. ID --a 

UI < .... 
Cl. UI -..... -o 

UI :I 

SDI 
RaPID 

~ 8/26/06 11:11 SDI 
Assay 

A00133/A00134 
PCB 
Test Kit 

~· 8/26/06 11:11 SW-846 8082 PCBs 

General Observations and Notes 

No Notes 

...... 3: 
"CS 0 
"CS :I 
3-...... S' .. 

,, .. 
ID 
UI 
ID .. 
< 
Ill .... 
<' 
ID 

4°C 

4°C 

135D640006 

135D64 

David Hickey 

Low concentration 

0 
ID 

"CS .... 
::r 
...... 
~· ...... 

0-6 

n ~ 0 
c "CS 
:I ID .... 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/26/06 

Modified By James Goerdt 

Modified Date 9/12/06 

Printed By James Goerdt 

Printed Date 2/6/07 

n 0 
0 ID 
0 UI 

n .. .. 
'6' .... 
0 
:I 

brown 

;11:1 n n 
ID 0 ::r 
.D 3 Ill 
c ;-::;· 3 • ID ID 

:I 3 Iii' ID 
:I .... 
UI 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 3.45 8262006-4 
w/Teflon ppm 
cap 

4 oz. 
wide-
mouth 112GN7448-
clear 8292006-8 
w/Teflon 
cap 



("lb) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

CRANE N5WC 

112GN7448 

CTO 0343 

Sample Location 
ID 

Sampled By 

QA Sample Type 
Concentration 

Status Archive 

Sample Collection Records 

c -I J: ....... J: 
Ill 3 Ill "Cl 0 ... ... "Cl :I Ill Ill :r :t-

0 .... S' 0. "I 

8/26/06 11:21 Hand auger NA 

Analysis Records 

n c -I J:,.. oc 'V 
2. Ill - Ill :I .. Ill "I 

ii' 
... 3 ... 111 ,.. In Ill 
Ill Ill :::r- ::in In 

n o< Ill::!. Ill ... 0. !. "I 
Ill -"Cl < In < ... 0. UI -· 

Ill ...... -·O ... 
In :I <" 

Ill 

)( 8/26/06 11:21 SW-846 8082 PCBs 4°C 

SDI 
RaPID 

~ 8/26/06 11:21 
SDI 

Assay 4°C A00133/A00134 
PCB 
Test Kit 

General Observations and Notes 

No Notes 

135D640612 

135D64 

David Hickey 

Low concentration 

c 
Ill 
"Cl ... 
:::r 
....... 
::P .... 

6-12 

n ~ 0 
c "Cl 
:I Ill ... 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/26/06 

Modified By James Goerdt 

Modified Date 9/12/06 

Printed By James Goerdt 

Printed Date 2/6/07 

n c 
0 Ill 
0 In 

n "I 
::!. 

'& 
0 
:I 

brown 

;a n n 
Ill 0 :::r 
.0 3 Ill 
c ;-
::;' 3 :ti: Ill Ill 

:I 3 ... 
Ill In 
:I ... 
UI 

4 oz. 
wide-
mouth 
clear 
w/Teflc;>n 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.5 8262006-4 
w/Teflon ppm 
cap 



("'It) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project# 

Task/Contract # 

WBSCode# 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

" ::! :z 
Ill 3 ID .. .. 
ID ID :r 

0 
a. 

8/26/06 11:24 Hand auger NA 

Analysis Records 

n " ::! :z > 
0 " 2. Ill 3 ID :I ""' ID 

ii' 
.. .. Ill )lo UI 
ID ID :r- :In 

n o< Ill::!. .. a.!!!. ID -"O 
UI < .. a. UI -..... -·O 

UI :I 

x 8/26/06 11:24 SW-846 8082 PCBs 

SDI 
RaPID 

~ 8/26/06 11:24 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

General Observations and Notes 

No Notes 

....... :z 
"O 0 
"O :I 
3-._,g 

"I 

"O 
"I 
ID 
UI 
ID 
~ 
Ill .. 
< 
ID 

4°C 

4°C 

13SD641224 

13SD64 

David Hickey 

Low concentration 

" ID 
"O .. 
:r 

....... 

= ._, 

12-24 

n -I 
0 < c "O 
:I ID .. 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/26/06 

Modified By James Goerdt 

Modified Date 9/12/06 

Printed By James Goerdt 

Printed Date 2/6/07 

n " 0 ID 
0 UI 
"I n 

"I 

-6' .. 
0 
:I. 

brown 

if n n 
0 :r 

.a 3 Ill 
c 5' ::;· 3 • ID ID 

:I 3 .. 
ID UI 
:I .. 
UI 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.5 8262006-4 
w/Teflon ppm 
cap 



("It) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode# 

CRANE N5WC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 ::! 3: 
DI 3 ~ ... 
ID ID ':I' 

0 
CL 

8/26/06 11:38 Hand auger NA 

Analysis Records 

n 0 ... 3:,. oo 
2. DI 3 ID :I ..., ID 

iD 
... .., DI ,. Ill 
ID ID ':I'- ::s n 

~ o< DI :::!. 
CL!!!. ID -i::s 

UI < ... CL UI -...... -·O 
UI :I 

)( 8/26/06 11:38 SW-846 8082 PCBs 

SDI 
RaPID 

~ 8/26/06 11:38 
SDI 

Assay 
A00133/A00134 

PCB 
Test Kit 

General Observations and Notes 

No Notes 

-- 3: i::s 0 
i::s :I 
3-.... S' .. 

'V .. 
ID 
UI 
ID .. 
< 
DI ... c:· 
ID 

4°C 

4°C 

135D650006 

135D65 

David Hickey 

Low concentration 

0 
ID 

i::s ... 
':I' --;::p .... 

0-6 

n ~ 0 c i::s 
:I ID ... 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/26/06 

Modified By James Goerdt 

Modified Date 9/12/06 

Printed By James Goerdt 

Printed Date 2/6/07 

n 0 
0 ID 
0 Ill 

n .. 
:!. 
'g; 
0 
::s. 

brown 

:a n n 
ID 0 ':I' 
.a 3 DI 
c ;' ::;· 3 'II: ID ID 

:I 3 ... 
ID UI 
:I ... 
UI 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.5 8262006-4 
w/Teflon ppm 
cap 



("It) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode# 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 :.t J: 
Ill 3 ~ ... 
ID ID :r 

0 
a. 

8/26/06 11:40 Hand auger NA 

Analysis Records 

n 0 :.t J:> oo 
2. Ill 3 ID :I ""' ID 
iD 

... ... 111 > UI ID ID :r- :In 
n o< Ill :1 ... a.!!!. ID -'ti 

UI < ... a. UI -...... -·O 
UI :I 

SDI 
Ra PIO 

~ 8/26/06 11:40 SDI Assay 
A00133/A00134 PCB 

Test Kit 

)( 8/26/06 11:40 SW-846 8082 PCBs 

General Observations and Notes 

No Notes 

....... J: 
'ti 0 
'ti :I 
3-...... S' ., 

,, ., 
ID 
UI 
ID ., 
< 
Ill ... 
< ID 

4°C 

4°C 

13SD650612 

13SD65 

David Hickey 

Low concentration 

0 
ID 
'ti ... 
:r 

....... = ...... 

6-12 

n ~ 0 c 'ti 
:I ID ... 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/26/06 

Modified By James Goerdt 

Modified Date 9/12/06 

Printed By James Goerdt 

Printed Date 2/6/07 

n 0 
0 ID 
0 UI 

n ., ., 
'6" ... s· 
:I 

brown 

::a n n 
ID 0 :r 
J:I 3 Ill 
c :; 
:;' 3 :ti: ID ID 

:I 3 G:' ID 
:I ... 
UI 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.5 8262006-4 
w/Teflon ppm 
cap 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 



("ft:.} Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

CRANE N5WC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 :::.1 z 
Ill 3 ~ .... 
ID ID :r 

0 
CL 

8/26/06 11:42 Hand auger NA 

Analysis Records 

n 0 -I z> oo 
2. Ill 3· ID :I ..., ID 

ii' 
.... .... 111 > UI ID ID :r- :an n o~ Ill::!. .... 

ID CL-· -'ti 
CL 

UI < .... 
UI -...... -·0 
UI :I 

)( 8/26/06 11:42 SW-846 8082 PCBs 

SDI 
Ra PIO 

~ 8/26/06 11:42 SDI Assay A00133/A00134 
PCB 
Test Kit 

General Observations and Notes 

No Notes 

..... z 
'ti 0 
'ti :I 
3 -· ...... c; 

"I 

,, 
"I 
ID 
UI 
ID 
C! 
Ill .... 
< ID 

4°C 

4°C 

135D651224 

135D65 

David Hickey 

Low concentration 

0 
ID 
'ti .... 
:r ..... ;:p ...... 

12-24 

n -I 
0 < c 'ti 
:I ID .... 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/26/06 

Modified By James Goerdt 

Modified Date 9/12/06 

Printed By James Goerdt 

Printed Date 2/6/07 

n 0 
0 ID 
0 UI 

n "I ::!. 
'ti .... 
0 
:I 

brown 

~ n n 
0 :r 

.Cl 3 Ill 
c :; 
=i' 3 :ti: ID ID 

3 :I .... 
ID UI 
:I .... 
UI 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.5 8262006-4 
w/Teflon ppm 
cap .. 



(1';) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 
ID 

Sampled By 

Concentration 
QA Sample Type 

status Archive 

Sample Collection Records 

0 -I 
Ill 3 .... 
ID ID 

:r: 
ID .... 
::r 
0 
a. 

8/27/06 . 08:05 Hand auger NA 

Analysis Records 

n 0 -I 3:,. oo 
2. Ill §' ID :I ..., ID .... .... 111 ,. U) 

ii' ID ID ::r - :I n n o< 1111 .... a.!!!. ID 
_,, 

U) < .... a. 111-...... -·O 
Ill :I 

SDI 
Ra PIO 

~ 8/27/06 08:05 SDI 
Assay 

A00133/A00134 
PCB 
Test Kit 

~ 8/27/06 08:05 SW-846 8082 PCBs 

General Observations and Notes 

No Notes 

..... :r: 
,, 0 
,, :I 

3 -· ....., Er 
"I 

,, 
"I 
ID 
U) 
ID 
"I 
< 
Ill .... c:· 
ID 

4°C 

4°C 

13SD660006 Created By 

13SD66 Created Date 

Modified By 
David Hickey 

Modified Date 
Low concentration 

Printed By 

Printed Date 

0 n 
ID 0 ,, 0 .... 
::r "I 

..... 
;::p 

....... 

0-6 brown 

n ~ 
= 

n 
0 0 
c ,, J:I 3 :I ID c .... :; 3 

ID ID 

3 :I .... 
ID U) 

:I .... 
Ill 

4 oz. Rapid 
wide- Assay = 

1 Glass 
mouth 1.15 ppm 
clear (Duplicate 
w/Teflon = 1.27 
cap ppm) 

4 oz. 
wide-

1 Glass 
mouth 
clear 
w/Teflon 
cap 

- End of Report -

David Hickey 

8/27/06 

James Goerdt 

9/12/06 

James Goerdt 

2/6/07 

0 
ID 
U) 
n 
"I 

-6' .... 
0 
:I 

n 
::r 
!. 
:I 
:it 

112GN7448-
8272006-6 

112GN7448-
8292006-8 



(1';) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

Cl ::! 3: 
Ill 3 ID .... .... 
ID ID ::r 

0 a. 

8/28/06 09:55 Hand auger NA 

Analysis Records 

n Cl ... 3:,. 0 Cl 
2. Ill a· ID :I .., ID .... .... 111 ~~ ii' ID ID ::r -n o~ Ill:::!. .... 
ID a.-· -"Cl 

Ill < .... a. · -...... -·O 
UI :I 

SDI 
RaPID 

~ 8/28/06 09:55 SDI Assay 
A00133/A00134 

PCB 
Test Kit 

)( 8/28/06 09:55 SW-846 8082 PCBs 

General Observations and Notes 

No Notes 

"""3: 
"Cl 0 
"Cl :I 
3 -· ..... g .. 

,, .. 
ID 
UI 
ID .. 
< 
Ill .... 
<" ID 

4°C 

4°C 

13SD670006 

13SD67 

David Hickey 

Low concentration 

Cl 
ID 
"Cl .... 
::r 

...... 
;t ..... 

0-6 

n ~ 0 
c "Cl 
:I ID .... 

1 Glass 

1 Glass 

- End of Report; -

Created By David Hickey 

Created Date 8/28/06 

Modified By James Goerdt 

Modified Date 9/12/06 

Printed By James Goerdt 

Printed Date 2/6/07 

n Cl 
0 ID 
0 Ill n .. .. 

-6' 
C!: 
0 
:I 

brown 

;u n n 
ID 0 ::r 
J:l 3 Ill 
5. ;-3 .. =It ID ID 

:I 3 .... 
ID UI 
:I .... 
UI 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.31 8282006-7 
w/Teflon ppm 
cap 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 



('"It;) Tetra Tech NUS, Inc. SOIL SEDIMENT SAMPLING LOG 

PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Sample ID# Facility Name 

TtNUS Project# 

Task/Contract # 

WBSCode# 

CRANE NSWC 

112GN7448 

CTO 0343 

Sample Location 

QA Sample Type 

Status Archive 

ID 

Sampled By 

Concentration 

Sample Collection Records 

0 -f 3: 
Ill a· ID .. .. 
ID ID ::r 

0 
Cl. 

8/28/06 10:06 Hand auger NA 

Analysis Records 

n Cl ::! 3: > 0 Cl 
2. Ill 3 ID :I ... ID 

ii' 
.. .. Ill >Ill ID ID ::r - :::s n 

~ o< Ill:::!. 
Cl. !!. -'O ID Ill < .. Cl. Ill -· ...... -·O 

Ill :I 

SDI 
RaPID 

~ 8/28/06 10:06 
SDI 

Assay 
A00133/A00134 PCB 

Test Kit 

)( 8/28/06 10:06 SW-846 8082 PCBs 

General Observations and Notes 

No Notes 

..... 3: 
'O 0 
'O :I 
3-...... S' .. 

'V .. 
ID 
Ill 
ID 
~ 
Ill .. 
< 
ID 

4°C 

4°C 

13SD680006 

13SD68 

David Hickey 

Low concentration 

0 
ID 
'O .. ::r ..... 
;:t ...... 

0-6 

n ~ 0 
c 'O 
:I ID .. 

1 Glass 

1 Glass 

- End of Report -

Created By David Hickey 

Created Date 8/28/06 

Modified By James Goerdt 

Modified Date 9/12/06 

Printed By James Goerdt 

Printed Date 2/6/07 

n Cl 
0 ID 
0 Ill .. n 

::!. 
'i 
0 
:I 

brown 

;a n n 
ID 0 ::r 
.0 3 Ill 
c ;' ::;· 3 
ID ID -:I 3 .. 
ID Ill 
:I 
i: 

4 oz. 
wide- Rapid 
mouth Assay 112GN7448-
clear = 0.18 8282006-7 
w/Teflon ppm 
cap 

4 oz. 
wide-
mouth 
clear 
w/Teflon 
cap 



APPENDIX C.3.1 
SWMU 13 

SURFACE WATER SAMPLE LOG SHEETS 
ROUND 1 



( I L) Tetra Tech NUS, tnc. 

Project Site Name: 

Project No.: 

I Stream 
U Spring 
0 Pond 

a Lake 
U Other: 
0 QA Sample Type: 

Analysis 

SVOCs (8270C) 

SVOCs(SIM) 

SVOCs (8151A) 

Explosives (8330) 

Total Metals (6020) & Tolal Hg (7470A) 

Dissolved Metals (6020) & Dis. Hg (7470A) 

Ammooia (350.1) & Nitrate (353.2) 

MS/MSO Duplicate ID No.: 

SURFACE WATERSAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Preservative 
4°C 

4°C 

4°C 

4°C 

HN03/4°C 

HN03/4°C 

H2S04/4°C 

Page_l_of~ 

Sample ID No.: 13SWe>I 01 

Sample Location: 13SWO l 

Sampled By: T.Rojahn 

C.O.C.No.: o'i73 

Type of Sample: 
[X] low Concentration 
U High Concentration 

Container Requirements Collected 

(2) 1 LAmber -
(2) 1 LAmber 

(2) 1 LAmber 

(2) 1 LAmber 

(1) 1 L HOPE 

(1) 1 LHOPE 

(1) 1 LHDPE 

Refer to Figure 3-2 of the QAPP for CTO 0166 



( It] Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Page_L_ of_\_ 

Project Site Name: 
Project No.: 

' Stream 
0 Spring 
0 Pond 
a lake 
0 Other: 
0 QA Sample Type: 

NSWCCAANE 

N9060 CTO 0279 

Sample 10 No.: 13SW oz 01 

Sample location: t3SW ()'Z... 

Sampled By: T. Rojahn 

C.O.C.No.: 

Type of Sample: 
[X) low Concentration 
0 High Concentration 

NfU 

9.ze 

i..F 

1~~11!§!19ilillllfll111.1l!;llil!li;-1f•Afi"ltlS't\1!~41-ttt,~£Rl'~.tllrl.f&tll"AY&5!lA'll'trlf~ 
Analysis Preservative Container Requirements Collected 

SVOCs (8270C) 4° C (2) 1 l Amber 

SVOCs (SIM) 4° C (2) 1 l Amber 

SVOCs (8151A) 4°C (2) 1 L Amber 

Explosives (8330) 4° C (2) 1 l Amber 

Total Metals (6020) & Total Hg (7470A) HN03/ 4°C 1) 1 l HOPE 

Dissolved Metals (6020) & Dis. Hg (7470A) HN03/ 4°C (1) 1 l HOPE 

Ammonia (350.1) & Nitrate (353.2) H2S04/ 4°C (1) 1 l HOPE 

ll~llm.: .. 'RBe.1,ffl.fltt•3Jht~l~M&l9l!•itt1.tli 

/'~v-,. 1- 5 .I/'" e C"!utr-J 

MS/MSD 

---
Duplicate ID No.: 

Refer to Rgure 3-2 of the QAPP for CTO 0166 



( I L) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

I Stream 
0 Spring 
0 Pond 
a Lake 
U Other: 
0 QA Sample Type: 

SURFACE WATER SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Page_l_of 

Sample ID No.: 13SW03 01 f ,::-
Sample Location: _1_3s_w ___ o_) ____ _ 
Sampled By: _T._R_ojahn._· -----

C.0.C. No.: OCf 73 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

mV 

Method: / c.f. t!,L~A-.< 7,J?,'-f~~ fl /(o </.12.. f\./,f /3/ 

Analysis 

SVOCs (8270C) 

SVOCs(SIM) 

SVOCs (8151A) 

Explosives (8330) 

Total Metals (6020) .& Tolal Hg (7470A) 

Dissolved Metals (6020) & Dis. Hg (7470A) 

Ammonia (350.1} & Nitrate (353.2) 

F'" ..,.1 ,..... I - f J/',,,.... · 

'"' j'"~5 JI ,,lfA&A 

MS/MSD Duplicate ID No.: 

Preservative Container Requirements Collected 

4°C {2) 1 LAmber 

4°C (2) 1 LAmber 

4°C (2) 1 L Amber 

4°C (2) 1 LAmber 

HN03/4°C (1) 1 L HOPE 

HN0314°C (1) 1 LHOPE 

H2S04/4°C (1) 1 L HOPE 

Refer to Figure 3-2 of the OAPP for CTO 0166 

Signature(s): 



[ I t) Tetra Tech NUS, Inc. SURFACE WATE'R SAMPLE LOG SHEET 

PrQject Site Name: 
Project No.: 

a Stream 
a Spring 
a Pond 
a lake 
0 Other: 
a QA Sample Type: 

Analysis 

SVOCs (8270C) 

SVOCs(SIM) 

SVOCs (8151A) 

Explosives (8330) 

Total Metals (6020) Tolal Hg (7470A) 

Dissolved Metals (6020) & Dis. Hg (7470A) 

Ammonia (350.1) & Nitrate (353.2) 

;:/<-v" I- 5 /,,.I 

NSWCCRANE 

N9060 CTO 0279 

Preservative 

4°C 

4°C 

4°C 

4°C 

HN03/4°C 

HN0314°C 

H2S04/4°C 

<t? Lv/vt"f t4. ,,/,, c..,= lto1A 

MS/MSO Duplicate ID No.: 

Page-1._ofJ_ 

Sample ID No.: 13SW O'-/ 01 

Sample location: 13SW 

Sampled By: T. Rojahn 

C.O.C.No.: 0973 

Type of Sample: 
[X] low Concentration 
0 High Concentration 

Container Requirements 
(2) 1 LAmber 

(2) 1 LAmber 

(2) 1 LAmber 

(2) 1 LAmber 

(1) 1LHDPE 

(1) 1 LHDPE 

(1) 1 l HOPE 

IP 

Refer to Figure 3-2 of the OAPP foi: CTO 0166 



[ I b) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

I Stream 
0 Spring 
0 Pond 
a Lake 
0 Other: 
0 QA Sample Type: 

Analysis 

SVOCs (8270C) 

SVOCs(SIM) 

SVOCs (8151A) 

Explosives (8330) 

Total Metals (6020) & Tolal (7470A) 

Dissolved Metals (6020) & Dis. Hg (7470A) 

Ammonia (350.1) & Nitrate (353.2) 

NSWCCRANE 

N9060 CTO 0279 

Preservative 

4°C 

4°C 

4°C 

4°C 

HN03/4°C 

HN03/4°C 

H2S04/4°C 

g~~"111m1'illl1§BA'!1&1[(ftlit!l~@:iWfEii!lll~flillllllf 

~<1/Vt/../- kl. 5;t:f e o.C ,('q-f.) 

MS/MSO - Duplicate ID No.: 

Page_L of_\ _ 

Sample ID No.: 13SW O 6'" 01 

Sample location: _1_3S_W_o_5 ____ _ 

Sampled By: T. Rojahn 

C.O.C. No.: 02 73 

Type of Sample: 
[XJ low Concentration 
0 High Concentration 

Container Requirements 

(2) 1 LAmber 

(2) 1 LAmber 

(2) 1 LAmber 

(2) 1 LAmber 

(1) 1 LHDPE 

(1) 1 LHDPE 

(1) 1 LHDPE 

Refer to Figure 3-2 of the QAPP for CTO 0166 



( 11::] Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Stream 

0 Spring 
0 Pond 
0 Lake 
II Other: 
0 QA Sample Type: 

Analysis 

SVOCs (8270C) 

SVOCs(SIM) 

SVOCs (8151A) 

Explosives (8330) 

otal Metals (6020) & Tolal H 

Dissolved Metals (6020) & Dis. 

Ammonia (350.1) & Nitrate (353.2) 

NSWCCRANE 

N9060 CTO 0279 

4°C 

4°C 

4°C 

4°C 

HN03/4°C 

(7470A) HN03/4°C 

H2S04/4°C 

-~~lilllilltal•~ilfllttl'il'l•ll~~llilfll§!lt!1 
FLOW :/-Z-/~/ A7Nt/ 

P/&fr f,·~r o.r ~,,,~Ci' c'</4e,...., 

Sample ID No.: 
Sample Location: 
Sampled By: 

C.O.C. No.: 

Type of Sample: 

Page_I of_( 

13SWd6 01 &
1

,P 
13SWd<O 

T. Rojahn 

0973 

[X] Low Concentration 
0 High Concentration . 

(2) 1 LAmber 

(2) 1 LAmber 

(2) 1 LAmber 

(1) 1 L HOPE 

(1) 1 LHOPE 

(1) 1 LHDPE 

Refer to Figure 3-2 of the QAPP for CTO 0166 



( It] Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 

Project No.: 

0 Stream 
0 Spring 
0 Pond 

0 Lake 
0 Other: 

0 QA Sample Type: 

Analysis 

· SVOCs (8270C) 

SVOCs(SIM) 

SVOCs (8151A) 

Explosives (8330) 

Total Metals (6020) & Total Hg (7470A) 

Dissolved Metals (6020) & Dis. Hg (7470A) 

Ammonia (350.1) & Nitrate (353.2) 

NSWCCRANE 

N9060 CTO 0279 

Preservative 

4°C 

4°C 

4°C 

4°C 

HN03/4°C 

HN03/4°C 

H2S04/4°C 

~S'B.lllll4'l~lfilfl!tTliillffl~liff~!lii~llftP3i«£tif?!l~d\1l'. 

C '-d "("' f- W <; nle .,.& Ru.A .:I 

Page_l_ of ...L_ 

13Sw A.7 01 ¥- ,-Sample ID No.: <J • -

Sample location: _1_3s_w_C>--"7 ___ _ 

Sampled By: T. Rojaho 

C.0.C. No.: OCJ 7 J ? 0' eP 

Type of Sample: 
[X] low Concentration 
fl High Concentration 

Container Requirements 

(2) 1 LAmber 

(2) 1 LAmber 

(2) 1 LAmber 

(2) 1 LAmber 

(1) 1 LHDPE 

(1) 1 l HOPE 

(1) 1 LHDPE 

Refer to Figure 3-2 of the QAPP for CTO 0166 

Jl!i'9t~ tf)"'ppfi~l:JI~# •········ ·· ·· · Signature( s ): 
.................................................................... _______________________ ....... 

MS/MSD Duplicate ID No.: ----



( j L) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Page_LotJ_ 

Project Site Name: NSWCCRANE Sample ID No.: 13SW~ 01 

Project No.: 

D Stream 
D Spring 
D Pond 
a lake 

JI, Other: 
D QA Sample Type: 

N9060 CTO 0279 Sample location: _1_3S_W_<!d_......_,...... __ _ 

Sampled By: T. Rojahn 

c.o.c. No.: 0 ',, 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

. f!Wtm§JBll§BMll.._ltB•aatt:Cll9BIJl:~,_-l!llfllll\•11•T«lltBA\lf~~~ 
Analysis Preservative Container Requirements Collected 

SVOCs (8270C) 4° C (2) 1 L Amber 

SVOCs (SIM) 4° C (2) 1 L Amber 

SVOCs(8151A) 4°C (2)1LAmber 

. Explosives (8330) 4° C (2) 1 L Amber 

Tola! Melals 6020) & Tolal Hg (7470A) HN03/ 4°C (1) 1 L HOPE 

Dissolved Melals (6020) & Dis. Hg (7470A) HN0314°C (1) 1 L HOPE 

Ammonia (350.1) & Nitrate (353.2) H2S0414°C (1) 1 L HOPE 

~~ ~~ f~ "4V./ 
~ \"S~ ~ 

--------

Refer to Figure 3·2 of the QAPP for CTO 0166 

-----



( 1 l] Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Stream 
0 Spring 
0 Pond 
a Lake 
~ Other: 
0 QA Sample Type: 

Analysis 

SVOCs (8270C) 

SVOCs(SIM) 

SVOCs (8151A) 

Explosives (8330) 

Total Metals (6020) & Tola! Hg (7470A) 

· Dissolved Metals (6020) & Dis. Hg (7470A) 

Ammonia (350.1) & Nitrate (353.2) 

NSWCCRANE 

N9060 CTO 0279 

Preservative 

4°C 

4°C 

4°C 

4°C 

HN03/4°C 

HN03/4°C 

H2S04/4°C 

~~'l,,ilf!l!4fl'11L•"lAT.t&l~tllir1fitfl~if4Pjlf!'1Jlttf1 

~ C,;;/,,,r,,f /Ns1cle ftf,Nc; F,d 13 
Sc.,. .. ,,/ t. aJVP 

MS/MSO Duplicate ID No.: 

Page_l_ of_\_ 

Sample ID No.: 13SW O'I 01 

Sample location: _1_3s_w __ v_2 ___ _ 
Sampled By: T. Rojahn 

---'-----~ 
C.O.C. No.: 0950 

Type of Sample: 
{X) low Concentration 
0 High Concentration 

Container Requirements 

2) 1 LAmber 

(2) 1 LAmber 

(2) 1 LAmber 

(2) 1 LAmber 

(1) 1 LHDPE 

(1) 1 LHDPE 

(1) 1 L HOPE 

Collected 

Refer to Figure 3·2 of the QAPP for CTO 0166 



[ j L) Tetra Tech NUS, Inc SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

I Stream 
U Spring 
0 Pond 
a lake 
0 Other: 
0 QA Sample Type: 

Analysis 

SVOCs (8270C) 

. SVOCs (SIM) 

SVOCs (8151A) 

(8330) 

Total Metals (6020) & Tolal Hg (7470A) 

.I 

Dissolved Metals (6020) & Dis. Hg (7470A) 

Ammonia (350.1) & Nitrate (353.2) 

NSWCCRANE 

N9060 CTO 0279 

Preservative 
4•c 

4°C 

4°C 

4•c 

HN03/4°C 

HN03/4°C 

H2S04/4°C 

~TAJ!fil:B~lllm-l'AlilllWl!filt•ft:4jl 

_1=1~......, ~lo - z.-> 7r- @ wt"l. ..... ,-

MS/MSD 
-----. 

Duplicate ID No.: 

PD 032.~o 3 o3 t r::-

Page_l_ of _1_ 

Sample ID No.: 13SW i a 01 

Sample location: 13SW /O __ ........_ ___ _ 
Sampled By: T. Aojahn 

C.O.C. No.: O 9 8C> 

Type of Sample: 
(X] low Concentration 
0 High Concentration 

Container Requirements 

(2) 1 LAmber 

(2) 1 LAmber 

(2) 1 LAmber 

(2) 1 LAmber 

(1) 1 LHDPE 

(1) 1 LHDPE 

(1) 1 L HOPE 

Collected -

Refer to Figure 3-2 of the QAPP for CTO 0166 



{ Ii:) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Stream 

0 Spring 
U Pond 
a lake 
~Other: 
U QA Sample Type: 

Analysis 

SVOCs (8270C) 

SVOCs(SIM) 

SVOCs (8151A) 

Explosives (8330) 

Total Metals (6020) & Tola! Hg (7470A) 

Dissolved Metals (6020) & Dis. Hg (7470A) 

Ammonia (350.1) & Nitrate (353.2) 

NSWCCRANE 

N9060 CTO 0279 

Preservative 
4°C 

4°C 

4°C 

4°C 

HN03/4°C 

HN03/4°C 

H2S04/4°C 

fll1EIAtESfilltl1§t1triltilllll&l&W:Btlti 

L :s~ .. 1 
'S,,......,tc.. ~ .. ,.... "]>;:sc..'-1.+?e.. t'~ 

Page_\_ of _i _ 

;. -::-
Sample ID No.: t3SW \ 1 01 . r 
Sample location: _1as_w_.\Lll........., ___ _ 
Sampled By: T. Rojahn 1\\-\\"-kJ!IC 
C.O.C. No.: o?tT 

Type of Sample: 
[X) low Concentration 
D High Concentration 

Container Requirements 
(2) 1 LAmber 

(2) 1 LAmber 

(2) 1 LAmber 

(2) 1 LAmber 

(1) 1 LHDPE 

(1) 1 LHDPE 

(1) 1 LHDPE 

Collected -

Refer to Figure 3-2 of the QAPP for CTO 0166 



[ I t) Tetra Tech NUS, Inc 

Project Site Name: 
Project No.: 

I Stream 
0 Spring 

0 Pond 
a lake 
0 Other: 
0 QA Sample Type: 

. SVOCs (SIM) 

SVOCs (8151A) 

Explosives (8330) 

. Total Metals (6020) & Tolal Hg 7470A) 

Dissolved Metals {6020) & Dis. Hg (7470A) 

Ammonia (350.1) & Nitrate (353.2) 

r/c.~ /O ·-Lu ')l'PI 

SURFACE WATER SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

4°C 

4°C 

4°C 

HN03/4°C 

HN0314°C 

H2S04/4°C 

Page_\_ of_\_ 
, 

Sample 10 No.: 13SW IL 01 £./-, 
Sample location: 13SW / 2-
Sampled By: T. Rojalvi 

C.O.C.No.: 0980 

Type of Sample: 
(X] Low Concentration 

0 High Concentration 

mg/I mV 

j 1/.f.8 ,YA /6Z-

Collected 

(2) 1 LAmber 

(2) 1 LAmber 

(2) 1 LAmber 

(1) 1 LHDPE 

(1) 1 LHDPE 

(1) 1 LHDPE 

Refer to Figure 3-2 of the OAPP for CTO 0166 

~f-JfL .. -J;nc~r-< Signature(s): 
........................ lii"i' ...... ~--........................ ~~--~~~~-----~----t 

MS/MSO Duplicate ID No.: --



( It;) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: NSWC CRANE 

Project No.: N9060 CTO 0279 

IJ Stream 
0 Spring 
0 Pond 
0 Lake 
a Other. 
0 QA Sample Type: 

Page_l_ of_\_ 

( 

Sample 10 No.: 13SW I J 01 ~~ 
Sample Location: _1_3S_w_l_~----
Sampled By: T. Rojahn 

C.O.C. No.: 6 2 8 0 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

--ll~lll'B(i!lflt:tfllitlllti~•·1ll•W•IE'llBIG11~41•t,Bllk~~~~ 
Analysis Preservative Container Requirements Collected 

SVOCs (8270C) 4° C (2) 1 l Amber 

SVOCs (SIM) 4° C (2) 1 l Amber 

SVOCs(8151A) 4°C (2)1LAmber 

Explosives (8330) 4°C 2) 1 LArnber Yes 

Total Metals (6020) & Tolal Hg (7470A) HN03/4°C (1) 1 LHDPE Yes 

Dissolved Metals (6020) & Dis. Hg (7470A) HN03/4°C (1) 1 LHDPE Yes 

Ammonia (350.1) & Nitrate (353.2) H2S04/4°C (1) 1 LHDPE Yes 

~";ol!IB.IIltfBJi§l~!l~fAli!t::•l~I>iil1~llAVlf!,"I 
2,() A j/C/. #r (!<1ke/ f-

Refer to Figure 3-2 of the QAPP for CTO 0166 

MS/MSD Duplicate ID No.: 



APPENDIX C.3.2 
SWMU 13 

SURFACE WATER SAMPLE LOG SHEETS 
ROUND2 



( IL) Tetra Tech !llUS, Inc. 

Project Site Name: NSWC CRANE, SWMU13 
Project No.: 

0 Stream 
0 Spring 
0 Pond 
a Lake 
I Other: 
0 QA Sample Type: 

Diss. Metals SW846 

Nitrate+ Nitrite (asN) EPA 

Ammonia (asN) EPA 350.1 

Selected Ion Monitoring - PAHs 

MS/MSO 

\ 

"# 1 (<i}o)} 

#c- p~._;o 

N9060 CTO 0279 

4°C 

40C/H~ 

40C/H~ 

. 4°C/H~4 

4°C 

Page~ot_f_ 

Sample ID No.: /3SPo/ol 

Sample location: /!; sf'o/ 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

Container Requirements 

(2) l Glass Amber Yes 

. (2) l Glass Amber Yes 

(1)LHDPE Yes 

(1)LHDPE Yes 

(1)LHDPE Yes 

(2) l Glass Amber -
-~ 



( • l) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Page_{ of _!___ 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: / j $' ;'° 02. o / 

Project No.: 

a Stream 
0 Spring 
0 Pond 
a Lake 
i Other: 
0 QA Sample Type: 

Analysis 

. es SW-846 8330 

Micellaneous Expk)sives SW 

Diss. Metals. SW846 6020/Mercury 7470A 

Nitrate+ Nitrite (asN) EPA 353.2 & . 

Ammonia (asN) EPA 350.1 

I" 
,. ;44£/' 

/' //o TCJ .;z:zL ~ { 0 ~ 0 8) 

f/PH QC/) Ko ,r~ 1e.r 

MS/MSD Duplicate ID No.: 
,,,..--. 

N9060 CTO 0279 

I 

4°C 

Sample location: ...... l .... 3 ___ ~pc __ z... ___ _ 
Sampled By: · J,,f c. / r.< 
C.0.C. No.: ftfO/ ~ 48:'0 

Type of Sample: 
(X] low Concentration 
0 High Concentration 

(2) L Glass Amber 

(1) L HD 

(1) LH 

(1)LHDPE 

(2) L Glass Amber 

Signature(s): 

Yes 

-F 



( It) TetraT.;ct, NUS, Inc 

Project Site Name: 
Project No.: 

0 Stream 
0 Spring 
0 Pond 
a Lake 
·I ether: 
0 QA Sample Type: 

MiceHaneous ExplOsives SW-846 8330 

Total Metals SW846 6020/Merrury 7470A 

Diss. Metals SW846 6020/Merrury 7470A 

Nitrate + N"ltrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

.. Selected Ion Monitoring - PAHs 

MS/MSD 
,----

Duplicate ID No.: -

.. SURFACE WATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

I 

4°C 

40CfHNOs 

40CJHNOa 

40C/H~4 

4°C 

Page_{_ of !_ 

Sample ID No.: 13 5.PO 3 cJ / 

Sample Location: / :3 5/' 3 --------
Sampled By: #C. /~ 
C.O.C. No.: ~80/ ~ 49oz..., 

Type of Sample: 
[X] Low Concentratie>n 
0 High Concentration 

Container A 

(2) L Glass Amber 

(2) L Glass Amber 

(1)LHDPE 

(1) LHDPE 

(1)LHDPE 

(2) l Glass Amber 

Signature(s): 

Yes 

Yes 

Yes 

Yes 

Yes -
.-;::'" 



( I t) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: NSWC CRANE, SWMU13 
Project No.: 

0 Stream 
a Spring 
0 Pond 

a Lake 
I Other: 
0 QA Sample Type: 

Analysis 

Explosives SW-846 8330 

. Micellaneous ExplOsives SW-846 8330 

7470A 

Diss. Metals SW846 6020/Mercwy 7470A 

N"ltrate +Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Selected Ion Monitoring - PAHs 

PHu'/o 4 /Z. (031~) 

N. 0 F l .. W (PoN r.J €. 0 ) 

N9060 CTO 0279 

Preservative . 

4°C 

4°C 

4°CIHNO;i 

· 4°CIHN03 

40CJl-li$04 

4°C 

Page~of / 

Sample ID No.: /3 SP04 of 
Sample Location: __ 1_3~5_p_o_4 __ _ 
Sampled By: - E W 
C.O.C. No.: 4e,a/ '5 4'1o I 

Type of Sample: 
[X] Low Concentration 
0 High concentration 

Container Requirements 

(2) L Glass Amber 

(2) L Glass Amber 

L 

(1)LHDPE 

(1)LHDPE 

(2) L Glass Amber 

Collected 

Yes 

Yes 

Yes 

Yes 

-1' 



[ 1 l] Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

U Stream 
U Spring 

0 Pond 
a Lake 

)KOther: 
0 QA Sample Type: 

Analysis 
Explosives SW-846 8330 

Micellaneous Explosives SW-846 8330 

· Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

. Nitrate +Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Selected Ion Monitoring - PAHs 

SURFACE WATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Preservative 
4°C 

4°C 

4oCIHN<Ja 

4°C/HNOa 

4°CIH2S04 

4°C 

Page_l of_,_ 

Sample ID No.: /J.5W07o~ 
Sample Location: _..;;...I ..,.3c..;;;S...;;;w~o ....... 7'----
Sampled By: M C.. , 

C.O.C. No.: -'f 8/9 ~ 481~ 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

Container Requirements 
(2) L Glass Amber 

(2) L Glass Amber 

(1) LHDPE 

(1) LHDPE 

(1) L HOPE 

(2) L Glass Amber 

Collected 
Yes 

Yes 

Yes 

Yes 

Yes 

-r-



( It) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

I Stream(_For~) 
.a Spring 
0 Pond 
a lake 
i Qtller: 
0 QA SampleType: 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

F~_.,1.c $"~~·~..., .114 w F/-.u.r 
-llvu+ au/v~,cr 

Sample ID No.:135~0Z.. 
Sample location: /SS' wo8 
Sampled By: · /lllC.. I r,,c_ 
C.O.C. No.: £fJ r.J4. 

Type of Sample: 

[X] low Concentration 
0 High Concentration 

Container Requirements 
(2) L Glass Amber 

Expk)sives SW-846 8330 (2) L Glass Amber 

SW846 6020/Mercu 7470A 

. Diss. Metals SW846 6020/Mercury 7470A. (1)LHDPE 

· Nitrate +Nitrite (asN) EPA. 353.2 & 
4°CIH:z504 (1) LHDPE 

Ammonia asN) EPA.350.1 

Selected Ion Monitoring • PAHs 4°C (2) L Glass Amber 

o~~~ ""'4'' 

f"Nc>TO (03z.z. ) 

Signature(s): 

MS/MSD Duplicate ID No.: -

Yes 

Yes -F 

Yes 

-



( IL) Tetra TechNUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: NSWCCRANE, SWMU13 
Project No.: N9060 CTO 0279 

0 Stream 
0 Spring 
0 Pond 
a Lake 

~her: COLvct<T 
0 QA Sample Type: 

Analysis Preservative 

Explosives SW-846 8330 4°C 

MiceUaneous Exploslves SW-846 8330 4°C 

Total Metals SW846 6020/Mercury 7470A 4°CIHNCJ:i 

Diss. Metals SW846 6020/Mercury 7470A 4°CIHNCJ:i 

Nitrate+ Nitrite (asN) EPA 353.2 & 
4°CIH~04 

Ammonia (asN) EPA 350.1 

Selected Ion Monitoring - PAHs 4°C 

MS/MSO Duplicate 10 No.: --

Page_!_ of_. _I 

SamplelDNo.: /~0</0:J. 
Sample Location: J'JSwe> ~ 
Sampled By: ----,ft)--c....,,---
c.o.c. No.: 48/.4 ? .,_a/3 · 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

Container Requirements 

(2) L Glass Amber 

(2) L Glass Amber 

(1)LHOPE 

(1) LHDPE 

(1)LHDPE 

(2) L Glass Amber 

Signature(s): 

Collected 

Yes 

Yes 

Yes 

Yes 

Yes 

-
-r 



( 1 l) Tetra Tech NUS, Inc. 

Project Site Name: 

Project No.: 

I Stream 

0 Spring 
0 Pond 
a Lake 
a Other: 
0 QA Sample Type: 

. ives SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate +Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

. Selected Ion Monitoring - PAHs 

MS/MSD Duplicate ID No.: -

SURFACE WATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 

N9060 CTO 0279 

4°C 
40CJH~ 

4°CIHN03 

. 4°CIH:i$04 

4°C 

Page~of L 

Sample ID No.: /3$1.<//d aL 

Sample Location: _/_,3o......;..f_W._/_o __ _ 
Sampled By: ,,e, L/ ;r.-< 
C.O.C. No.: 4ff df 

Type of Sample: 
[X] low Concentration 
0 High Concentration 

(2) l Glass Amber 

(1)LHDPE 

(1)LHDPE 

(1)LHDPE 

(2) l Glass Amber . 

Yes 
Yes 
Yes 
Yes 

Yes 

-r 



( I L) Tetra Tech NUS, Inc. 

Project Site Nam~: 
Project No.: 

~ 
0 Spring 
0 Pond 
a lake 
0 Other. 
0 QA Sample ~ype: 

Micellaneous Explcisives SW-846 8330 

Total Metals SW846 6020/Mercu 7470A 

Diss. Metals SW846 6020/Mercu 7470A 

N"rtrate +Nitrite (asN) EPA 353.2 & 

Ammooi8 (asN) EPA 350.1 

Selected Ion Monitoring - PAHs 

MSIMSD Duplicate ID No.: -· 

SURFACE WATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

4°C 

4°C/HNOa 

4°C 

Page_{_ of_!_ 

Sample 10 No.: I 3 S LA.J I I o '2-. 
Sample Location: -:s "'1 ~ t. 3 ----------
Sampled By: /tA.C.Oc:.t-l;e.4-J 

C.O.C. No.: 4 8 24 

Type of Sample: 
.CXJ Low Concentration 
0 High Concentration 

Container Requirements 
(2) L Glass Amber 

(2) L Glass Amber 

(1) LHDPE 

(1)LHDPE 

(1) LHDPE 

(2) L Glass Amber 

Yes 

Yes 



. ( I t) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: NSWC CRANE, SWMU13 
Project No.: N9060 CTO 0279 

II Stream Po"'- o £ '1 \.\ L ~ N...o P-l~-y.I' 
0 Spring 

0 Pond. 
a Lake 
0 Other: 
0 QA Sample Type: 

Analysis Preservative -

Explosives SW·846 8330 4°C 

4°C 

- Total Meta1s SW846 7470A 4oCIHN0a 

tals SW846 6020/Mercury 7470A 4oCIHNOa 

Nitrate+ Nitrite (asN) EPA 353.2 & 
40~04 

Ammonia (asN) EPA 350.1 

_ Selected Ion Monitoring - PAHs 4°C · ·-

. 1>e,...I A ..-v / " 

/I); F;fo,-, t)~~J ,,~,,. / /o&-A-_t.,..., 
"/)o -~ ~ /~e,,.,_..... 

MS/MSD Duplicate ID No.: 

Page_{ot!_ 

Sample ID No.: /) ~ V../ IL<> Z... 

Sample Location: I 3 5 W I Z... -----------Sam p I ed By: M..c...../ pc._ 
c.o.c. No.: 4801 4. ~8oiJ 
Type of Sample: 

[X) Low Concentration 
0 High Concentration 

Container Requirements 

(2) L Glass Amber 

(2) L Glass Amber 

(1)LHDPE 

1)LHOPE 

(1) LHDPE 

(2) L Glass Amber 

Signature(s): .._ 

-77//~ 

Coll8cted 

Yes 

Yes 

Yes 

Yes 

-~ 



( I t) T elra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

I Stream 
0 Spring 
0 Pond 
a Lake 
0 Other: 
0 QA Sample Type: 

iceUaneous Explosives SW-846 8330 

W846 6020/Mercury 7470A 

Diss. Metals SW846 602 

Nitrate+ Nitrite (asN) EPA 3532 & 

Ammonia (asN) EPA 350.1 

Selected Ion Monitoring - PAHs 

l~Lt:1W ~ (,,,_ ( /M /# 

NSWC CRANE. SWMU13 
N9060 CTO 0279 

4°C 

5.f-p/e ~ $Dc,a o,c ~<> e1 I 

Duplicate ID No.: / )f'/) /d 2 LtJ} OJ 

Page_
1 
of___!_ 

Sample ID No.: l] S"W/JO Z.. 

Sample location: _l_I_5_W"~/_, __ _ 
Sampled By: ~<.... I r~ 
C.O.C. No.: 48al #-4eoz. 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

Container Requirements 
2) L Glass Amber 

(2) L Glass Amber 

(1)LHDPE 

{1)LHDPE 

(1)LHDPE 

(2) l Glas5 Amber 

.Ji" 

Signature(s): 

Yes 



{ I t] Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

I Stream 
0 Spring 
0 Pond 
a Lake 
I Other: 
0 QA Sample Type: 

Analysis 
Explosives SW-846 8330 

Micellaneous ives SW-846 8330 

Total Metals SW846 6020/Merou 7470A 

· Diss. Metals sw846 6020IMercury 7470A 

Nitrate+ N"lfrite (asN) EPA 353.2 & 

Ammonia (asN EPA 350.1 

Selected Ion Monitoring - PAHs 

P¥/~ /Z.''. 

jJ//<J/I d' 8 ( tiJ Cl,) 

MS/MSO Duplicate 10 No.: 

SURFACE WATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Preservative . 

4°C 

4°C 

4°CIHNO;i 

4°CIHNO;i 

4°~4 

4°C 

Page_Lof I 

Sample ID No.: / 3 5 W /-?a I 
Sample location: _1_!~5__.....W._l..._'4 __ _ 
Sampled By: M £.. / r.,< 
C.O.C. No.: 48<¥ ij..4go~ 

Type of Sample: 
[X) low Concentration 
0 High Concentration 

Container Requirements 

2) l Glass Amber 

(2) l Glass Amber 

(1)l HOPE 

(1)LHOPE 

(1)LHDPE 

(2) l Glass Amber 

Signature(s): 

Yes 

Yes 

Yes 

Yes 

Yes 

-

-- 13 Ft:> /cJZ..2-03 a I 

-F 



( 1 l) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

)(Stream 
0 Spring 
0 Pond 
a Lake 
a Other: , 
0 QA Sample Type: 

MiceUaneous Explcisives SW-846 8330 

, Total Metals SW846 6020/Mercu 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate +Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Selected Ion Monitoring - PAHs 

fbND•D WAT&~ 

QlHoro 11- 03o/;;1.. 

MS/MSD Duplicate ID No.: 

SURFACE WATER SAMPLE LOG SHEET 

NSWC CAANE, SWMU13 
N9060 CTO 0279 

4°C 
40CJHN03 

4°C 

"" Page_f_ of _I_ 
3 

Sample ID No.: l~w l.SO I 
Sample Location:~ 661.vl~-ol§ 
Sampled By: (} C... 

C.O.C. No.: ~8/£#~8/ S 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

Container Requirements 
(2) l Glass Amber 

(2) L Glass Amber 

(1)LHDPE 

(1)LHDPE 

(1)LHDPE 

(2) l Glass Amber 

Signature(s): 



[ 1 l) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

0 Stream 
0 Spring 
0 Pond 
a lake 

SURFACE WATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Sample ID No.: 
Sainple Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

Page_L of_!_ 

/3St<//t;;o/ 

/3 Sk//<o I 

[X] Low Concentration 
0 Other: Po~o4o Hz. 0 · U High Concentration 
0 QA Sample Type: 

Yes 

~Explosives SW-846 8330 4°C (2) L Glass Amber Yes 

Total Metals SW846 6020/Mercu 7470A 4°CIHN0a (1) LHDPE Yes 

Diss. Metals SW846 6020IMercwy 7470A 4°CIHN0a (1)LHDPE Yes 

Nitrate+ Nitrite (asN) EPA 3532 & 
4°CJHiS04 (1)LHDPE Yes 

Ammonia (asN) EPA 350.1 

Selected Ion Monitoring - PAHs 4°C (2) L Giass Amber 

4. ~ ~, 'P~l.f,I' 

/'RO .,-r; -Pl'" z_ L 0 ] .. ., ) 

,PtJt#'QE/!:JI .#c. ,.&/ow .i 

Signature(s): 

MS/MSD Duplicate ID No.: 

-------

-F 



( 1 l) Tetra Tech NUS, Inc. 

Project Site Name: 
· Project No.: 

Jtstream 
0 Spring 
0 Pond 
a Lake 
I Other: 
0 QA Sample Type: 

Analysis 

Explosives SW-846 8330 

MicellaneoUs Explosives SW-846 8330 

Total Metals SW846 6020/Mercuf}' 7470A 

Diss. Metals SW846 6020/Mercuf}' 7470A 

. Nitrate+ Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Selected Ion Monit -PAHs. 

SURFACE WATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Preservative . 

4°C 

4°C 

4°C/HNO:i 

4°C/HNO:i 

4°~04 

4°C 

Page~ot_f_ 

SamplelDNo.: /3~WJ80/ 
Sample location: J 3SWIB ----------
Sam p I ed By: t11 C.. 
c.o.c. No.: 4-aaq 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

Container Requirements Collected 

(2) L Glass Amber · Yes 

(2) L Glass Amber Yes 

{1)LHDPE Yes 

(1) LHDPE Yes 

(1) L HOPE Yes 

(2) L Glass Amber 

-F 



( I L) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

I Stream 
a Spring 
0 Pond 
a lake 
I Other. 
0 QA Sample Type: 

Diss. MetalsSW846 6020/Mercury 7470A 

.. Nitrate+ Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

SeleCted Ion Monitoring - PAHs 

MSIMSD Duplicate ID No.: -

SURFACE WATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

4°C 

4°C 

40CJH~ 

40CJH~ 

4°C/Hz$04 

4°C 

Page~of _!_ 

Sample ID No.: 13 S"W /,? <J / 

Sample Location: / 3fW/9 ----=-----.......,,--
Sampled By: ,MG/ F,,,,_/" 
C.O.C. No.: 4fl°"T 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

Container Requirements 
(2) L Glass Amber 

(2) L Glass Amber 

(1)LHOPE 

1)LHOPE 

(1)LHOPE 

(2) L Glass .Amber 

Signature(s): 

Yes 

Yes 

Yes 

Yes 

Yes 

-F 



SURFACE WATER .SAMPLE LOG SHEET 

.Project Site Name: 
Project No.: 

I Stream 
a Spring 
0 Pond· 

a Lake 
I Other: 
0 QASampleType: 

Analysis 

Exptosives SW-846 8330 

MiCeUaneous Expk)sives SW-846 8330 

Total Metals SW846 6020/Mercuiy 7470A 

Diss. Metals SW846 6020/Mercuiy 7470A 

. Nitrate +Nitrite (aSN) EPA 353.2 & 

Ammor1ia (asN) EPA 350.1 

• Selected Ion Monitoring - PAHs 

'/).£,-~~ 4 ,,. 

Po..,tl'e./ 

NSWC CRANE, SWMU13 
. N9060 CTO 0279 

Preservative 
4°c 

4°C 

4°C/HN0a 

4°CIHN0a 

4°CIH:i$04 

4°C 

//./<Jrt:J (#032:~) 

4S-' "!161·~ a~1?h•""'•' SP 
//Jc.;, /;o~. 

MS/MSD Duplicate ID No.: ........--

Page_L of_!_ 

Sample ID No.: 13 swz#o/ 
Sample Location: / ~ s w z:.tll 
Sampled By: ......;...:F;...w_/_~--~---

c.o.c. No.: 4 86<f. 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

Container Requirements 
(2) L Glass Amber 

(2) L Glass Amber 

1) L HOPE 

(1) LHOPE 

(1) LHOPE 

(2) L Glass Amber 

Signature(s): 

Collected 
Yes 

Yes 

Yes 

Yes 

Yes 

-F 



t j L) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: NSWC CRANE, SWMU13 
Project No.: N9060 CTO 0279 

I Stream 'PoNJ...< J. 
a Spring 
0 Pond 
a Lake 

a Other: 
0 QA Sample Type: 

Analysis Preservative . 
Explosives SW-846 8330 4°C 

MiceHaneous Expkisives SW-846 8330 4°C 

Total Metals SW846 6020/Mercwy 7470A 4°CIHN0a 

Diss. Metals SW846 6020/Mercury 7470A 4°CIHN~ 

Nitrate+ Nitrite (asN) EPA 353.2 & 
40~04 

Ammonia (asN) EPA 350.1 

Selected Ion MQnitoring - PAHs 4°C 

6e>' ~,et11Vt oA/j.l"/ .. f /oc,_f;,.,.v 

'J)c.w...; s--1'"'"" 

l'#J??J# /3 (<:Jf/4) 

p~,irt. 4/" 

MSIMSD Duplicate ID No.: -( 

Page_1 of_!_ 

Sample ID No.: /~$W2..Z..o I 
Sample Location: /3 $" W Z.. Z-. __..;.....=;;.,..;;__.;....._ __ _ 

Sampled By: N_~ 4i:' 
C.O.C. No.: j8(f/S£ <1-JoZ.-

Type of Sample: 
[XJ Low Concentration 
0 High concentration 

Container Requirements 
(2) L Glass Amber 

(2) L Glass Amber 

(1) LHOPE 

(1) LHOPE 

(1) LHOPE 

(2) L Glass Amber 

Signature(s): 

" 

Collected 
Yes 

Yes 

Yes 

Yes 

Yes 

-P:-



( I L) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Page_lof _I_ 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13Sw::l. "f<JI 
Project No.: ____ N_90_6_0_C_T_0_0_27_9;;....____ · Sample Location: _1 ..... s_s_w_{_:;_o_;:t_'I __ 

))(stream 
0 Spring 
0 Pond 
a lake 
a Other: 
O QA Sample Type: 

. Total Metals SW846 6020/Mercu 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate + N'ltrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

ectedl 

pDPOe:D WA-fe-1( 

9!fCiO # oJ'iO 

Preservative 
4°C 

4°C 

40C/HNO:i 

4°C/HNO;i 

4°C/Hi$04 

4°C 

Sampled By: fa(. 

C.0.C. No.: 4./!/4-. E "/=813 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

Container Requirements 
(2) L Glass Amber 

(2) L Glass Amber 

1) LHDPE 

(1) LHDPE 

(1) LHDPE 

(2) L Glass Amber 

» 

Collected 

Yes 

Yes 

Ye$ 

Yes 

-~ 



( I t) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 

Project No.: 

~Stream 
0 Spring 
0 Pond 
a Lake 
a Other: 
0 OA Sample Type: 

~llaneous ExplOsives SW-846 8330 

Total Melals. SW846 6020/Men::ury 7470A 

Diss. Metals SW846 6020/Merou 7470A 

N"imtte +Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Selected Ion Monitoring - PAHs 

NSWC CRANE, SWMU13 

N9060 CTO 0279 

4°C 

40CJHNO,i 

40CJHNO,i 

4°~04 

4°C 

-FL ow I.Al 6- rr- ~ 06P"1 

fHoTO 1f &J'S'/'/ @) 0:$'1.5. 

Page_{ot / 

SamplelDNo.: /JSIJ~o( 
Sample Location: /'3SIV /soo1 
Sampled By: f W ----------c. o. c. No.: 4tJ/<t1-9811 

Type of Sample: 
[X] Low Concentration 
0 High C<>ncentration 

Container Requirements 

(2) L Glass Amber 

(2) L Glass Amber 

(1) LHDPE 

(1)LHOPE 

(1)LHOPE 

(2) L Glass Amber 

Yes 

Yes 

Yes 

Yes 

... p 



( It) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

i(Stream 
/[j""Spring 

0 Pond 
a Lake 
O Other: 
U QA sample Type: 

Analysis 

Explosives SW-846 8330 

Micellaneous ExplOsives SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate +Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Selected Ion Monitoring - PAHs 

.fo/iJDlrl} LJA-Te-f 

SURFACE WATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Preservative 

4°C 

4°C 

4°C/HN~ 
40C/H~ 

4°CIH2S04 

4°C 

Page_{_ of _j_ 

Sample ID No.: I ssw.:> 6 0 I 
Sample Location: _.._rl,,,.,S£C~<>J;.....;>.--'-6---
Sampled By: ff\C- · 
C.O.C. No.: 48/4 t ~813 
Type of Sample: 

[X] Low Concentration 
O High Concentration 

Container Requirements 
(2) L Glass Amber· 

(2) L Glass Amber 

1) L HOPE 

(1)LHOPE 

(1)LHDPE 

(2) L Glass Amber 

Collected 

Yes 

Yes 

Yes 

Yes 

Yes 

~Ut.F/tCJ:E W~~ COl.-LiJt/"te-D 

100 ' l/f' ST/e .tJth 

f'Horo It 03'11 

-F 



[ I L) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

I Stream -16 -/S"J-r I 
0 Spring 

0 Pond 
O Lake 
0 Other: 
0 QA Sample Type: 

Analysis 

Explosives SW-846 8330 

MiceHaneous Expk)sives SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercuty 7470A 

Nitrate + Nibite.(asN) EPA 353.2 & 

· Ammonia asN) EPA 350.1 

Selected Ion Monitoring - PAHs 

F/o<.R - I" - /-f),,,I 

NSWC CRANE, SWMU13 
NOOsO CTO 0279 

Preservative 

4°C 

4°C 

4°CIHN0a 
4oCIHNOa 

4°~4 

4°C 

p;/e>T~ .:¢ Cb:Jl.. 5") 
I / ,, 

1).£/fn o 

MS/MSD Duplicate ID No.: 

Page~of _!.. 

Sample ID No.: /J~wz70 I 
Sample Location: .._/_3_.S..___V</-"--Z_7 __ _ 

Sampled By: ~ e; / T;c 
C.O.C. No.: 4804 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

Container Requirements 
(2) L Glass Amber 

(2) L Glass Amber 

(1) LHDPE 

(1)L~DPE 

(1)LHDPE 

(2) L Glass Amber 

Signature(s): 

Collected 
Yes 

Yes 

Yes 

Yes 

Yes 

-r-::-



( I Lb'.'."' Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

J(Stream 
[] Spring 
[] Pond 
a Lake 
[] Other: 
O QA Sample Type: 

MiceUaneous Explrisives SW-846 8330 

Total Metals SW846 6020/Merci.lry 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate+ Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

. Selected Ion Monitoring - PAHs 

po~oe.D W~TE.R 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

4°C 

4°C 

4°C/HN 
40CJH 3 

40C/H:z$<)4 

4°C 

~ H<'r-cJ 1t- 0343-

MS/MSO Duplicate ID No.: 

Page_/ of _I_ 

Sample ID No.: /"$~W ;J. 8 0 I 
Sample Location: ..;;l_~...;..Sw.....;;.· ..:...;'/ 5.:;.;:P;,__;2....::6~--
Sampled By: Mc:.., 
C.O.C. No.: ~8/-¢ f 4813 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

Container Requirements 

(2) L Glass Amber 

(2) L Glass Ambf)r 

(1)LHDPE 

(1)LHOPE 

(1)LHDPE 

(2) L Glass Amber 

Signature(s): 

Yes 

Yes 

Yes 

Yes 

Yes 

-

-I"' 



( j t) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

I Stream 
a Spring 
0 Pond 
O lake · 
a Other. 
ff QA Sample Type: 

Explosives SW4WG 8330 

Micellaneow!> 

Nitrate + Nitrite (asN) EPA 353.2 & 
Ammonia (asN) EPA 350.1 

-~!"'><' 
/f ,AJ 4 'f'4.:!-

z"' P~~/? 

J ~ / 
"""'/ 

7470A 

MSIMSD Duplicate ID No.: -

SURFACE WATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

4°C 

4QC/HNOa 

4°CIHN<Ja 

4°~4 

4°C 

Page_{ of_!__ 

Sample ID No.: / 3 5W 3" o I 
Sample location: ? 3 $ WJo -------Sampled By: A?C.. 

C.O.C. No.: 4f8<J/ ·~ 48oZ-

Type of Sample: 
[X] low Concentration 
0 High Concentration 

Container Requirements 

(2) L Glass Amber 

(2) L Glass Amber 

(1) LHDPE 

(1)LHDPE 

(1)LHDPE 

(2) L Glass Ambe 

Signature(s): 

Yes 

Yes 

Yes 

Yes 

Yes 

-r 



t IL] Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

I Stream 
0 Spring 
0 Pond 
a Lake 
0 Other: 
0 QA Sample Type: 

Analysis 

Explosives SW-846 8330 

MiceUaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercu 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate +Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Selected Ion Monitoring - PAHs 

e 
,, 

_,. w,o/ 

11:" {)£Ep 

MS/MSD Duplicate ID No.: .,----

SURFACE WATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Preservative _ 

4°C 

4°C 

4°CIHNOa 

4°CIHN0a 

40CIH~4 

4°c 

Page_lof_f 

Sample ID No.: /3S"1-c/ ~ / o I 
Sample Location: I 3 SW 31 --"'------
Sam p I ed By: M. <::.. 
C.O.C. No.: "(80 I .f. ~ (Jol,... 

Type of Sample: 
[X] Low Concentration 
0 High-COncentration 

Container Requirements 

(2) L Glass Amber 

(2) L Glass Amber 

(1)LHDPE 

(1)LHDPE 

(1) LHDPE 

(2) L Glass Amber 

Collected 

Yes 

Yes 

Yes 

Yes 

- Yes 

-,&;. 



( j L)_Tetra_-rech NUS, Inc SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

~Stream ,. 
a ·Spring 

0 Pond 
a Lake 
D Other: 
0 QA Sample Type: 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate +Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

NSWC CRANE, SWMU13 
N9o60 CTO 0279 

4°C 

-Ft..ow :,,-- 3 6-PM 

/)V6- ovT !JN /()-:ij...;.03 

03:26 

Page_I of _I_ 

Sample ID No.: /SSW 3 ~ 0 I 
Sample Location: I 'SSW J) 
Sampled By: e'.\C. 
C.O.C. No.: 4~ -------
Type of Sample: 
[X] Low Concentration 
D High Concentration 

2) L Glass Amber 

(2) L Glass Amber 

(1)LHDPE 
(1)LHDPE. 

(1) LHDPE 

..... 
·. ::.·' 



APPENDIX C.3.3 
SWMU 13 

SURFACE WATER SAMPLE LOG SHEETS 
ROUND3 



[ 1 l) Tetra Tech NUS, Inc SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[) Stream 
[) Spring 
[) Pond 
[) Lake 

)(.Other: 
[) QA Sample Type: 

Analysis 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate + Nitrite (as N) EPA 353.2 

NSWC CRANE, SWMU 13 
N7 448 CTO 0343 

4°C/HN03 

4°1H2S04 

ROX Degradation Products SW-846, Modified 4°C 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 4°C 

\ 

Filtered Sample Collected Yes[) No() -tSeW'f -F 

\3SWOf02 

WA.T£R. lr...:>A- S CLEAR v.J ~ I() Tu~ 
°Bui T(X)jL t=•L1£R.~ ..SA..M~\k_ 1o 
F•t-Tta OU\ GRASS,~<... 

Page_I_ of _J_ 

Sample ID No.: 13SWOiQ-;). 

Sample Location: 13SW/SDOi 

Sampled By: _S_T;::.....:::C.=--------
C.O.C. No.: _0;:;;.....:.;(0=5'------

Type of Sample: 
[XI Low Concentration 
[) High Concentration 

Container Requirements 

1 HOPE 

1 HOPE 

(1) L HOPE Yes/No 

(2) L Glass Amber Yes/No 

(2) L Glass Amber Yes/No 

\ 

Circle if Applicable: Signature(s): 1----------..... --------------------------------------t MS/MSO Duplicate ID No.: 



[ IL) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Page_Lof 

Project Site Name: NSWC CRANE, SWMU13 
Project No.: N7 448 CTO 0343 

Sample ID No.: 
Sample Location: 

13SW ,4 G:Ac§/ 
13SW/S~ 

it_ Stream 
U Spring 
U Pond 
[) Lake 
{] Other: 
U QA Sample Type: 

Analysis 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate+ Nitrite (as N) EPA 353.2 

Preservative 

4°C/HNOa 

ROX Degradation Products SW-846, Modified 4°C 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 

Altered Sample Collected Yes[) No[J 

4°C 

13GWT _____ -F 

Sampled By: 

C.O.C.No.: 

Type of Sample: 
{XI Low Concentration 
[] High Concentration 

Container Requirements 

(1) L HOPE 

(1) l HOPE 

(1) LHOPE 

(2) L Glass Amber 

(2) L Glass Amber 

CiiCleifApplicable: Signature(s): 
1---~--...... ...-~~------~----~--~------------~--t 

MS/MSO Duplicate ID No.: 



SUPPLEMENTAL SURFACE WATER/SEDIMENT SAMPLE DOCUMENTATION SHEET 
NSWC CRANE, INDIANA 

Sample Number: \3SWl4t;}~ Date: tol<.l o~ Time: \St~ Sampler: S"SC/:n; 

Photograph Number/Direction: ~Upstream __ Downstream __ East _west __ North __ South 

Predominant Surrounding Land Use:( w;odecJ'\ Open Field Other 
~ -

Canopy Cover: Open (Partly Opefi"'I Shaded 

Dicharge Pipe Present: Yes ('No') 

{No) 
I 

~ Aquatic Vegetation Present: Yes Stream channelized: No 

Water flowing: Y~s ~ CNot p;ese~ ' 4•1 

Organisms Present: Fish (in) NA. Other (Insects, frogs, etc.): tvA 

Water Width (ft): I\)~ Water Depth (ft): N~ Estimated FlowNelocity: f\J A. 
Channel Width (ft): L ;i._' Channel Depth (ft): "3 ( Bo"'t'W· S1.D€S ~ 

Signs of flooding (circle all that accly) Yes (N;J Water marks on trees Water-borne debris'piles Other: 

Deep Pools Present (>2 feet): Yes ~ If ves (approximate size) 

Sediment Substrate: Bedrock (Boukler{j10 in) @.5·10in) EJ.10-2.s in) 

(Circle all that apply) ~ © Clay Muck 

Debris Detritus Concrete Iron deposits 

Sediment Odorf:'Normal ) Sewage Petroleum Chemical Anaerobic 

Sediment Olls:(Absenf) Slight Moderate Profuse 

Water Odors: Normal NA Sewage Petroleum Chemical Anaerobic 

Water Surface Oils: None tvA Droplets Sheen 

Turbidity: Clear u~ SliQhtlv Turbid Turbid Opaque 

Other Comments/Observations: 



( j L) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

I Stream 
a Spring 
a Pond 
0 Lake 
a Other: 
a QA Sample Type: 

Analysis 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate+ Nitrite (as N) EPA 353.2 

NSWC CRANE, SWMU 13 

N7 448 CTO 0343 

ROX Degradation Products SW-846, Modifi~ 4°C 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 

Filtered Sample Collected Yes{) No{] 

4°C 

N'A 
13GWT _____ -F 

/' s-o ~ 'oo ?/'""' 
....... ,,,,, h£' 

I 

I 

I I 
Page_ of_ 

Sample ID No.: 13SW i?O z. 
Sample Location: 13SW/SO /~ 

Sampled By: 7:/t'o~A#rJ 

C.0.C. No.: O/Z...:'J-

Type of Sample: . 
[XJ Low Concentration 
0 High Concentration 

Container Requirements 

(1) l HOPE 

(1) l HOPE 

(1)LHOPE 

l Glass Amber 

L Glass Amber 

Cff-r;l~ifAppliCable: Signature(s): 
.................. __ ......,,..... ____________________________________ ...... 

MS/MSD --- Duplicate ID No.: 



[ I t) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

& Stream 
[] Spring 
[] Pond 
[] Lake 

0 Other: 
[] QA Sample Type: 

Analysis 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate+ Nitrite (as N) EPA 353.2 

NSWC CRANE, SWMU13 
N7 448 CTO 0343 

Preservative 

4°C/HN03 
40C/HN03 

4°/H2S04 

ROX Degradation Products SW-846, Modified 4°C 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 4°C 

Filtered Sample Collected YesU No[) 13GWT ____ -F 

Pagej_of~ 

Sample ID No.: 13SWt5Q;l. 

Sample Location: 13SW/SD 15 

Sampled By: _.5=3,_,C..,.l .... J"""G..__ __ _ 
C.O.C. No.: 

Type of Sample: 
[X} Low Concentration 

{} High Concentration 

Container Requirements 

(1) L HOPE 

(1) l HOPE 

(1) l HOPE 

(2) l Glass Amber 

(2) l Glass Amber 

Collected 

Circle if Applicable: Signature(s): 
MS/MSD Duplicate ID No.: 



SUPPLEMENTAL SURFACE WATER/SEDIMENT SAMPLE DOCUMENTATION SHEET 
NSWC CRANE, INDIANA 

135 Date: \Q\(o Time: 

Photo ra __ East __ west __ North 

Predominant Surroundin Other 

Cano Shaded 

Yes 

Yes Stream channelized: Yes 

Water flowin : Yes ' •I 

Or anisms Present: Fish in Other insects, fro s, etc. : N ~ 

Water Width ft : N A Estimated FlowNelocit : 

ti".. I 
Channel Width ft : 1....1 

I E.. 

Si ns of floodln circle all that a I Yes Water·borne debris iles Other: 

Dee Pools Present >2 feet : 

__ South 

No 

Sediment Substrate: ~-10ln) 
Clay 

10·2.5 in) 

(Circle all that apply) Muck 

Debris Detritus Concrete Iron de osits 

Sediment Odor Sewa e Petroleum Chemical Anaerobic 

Sediment Oil Slight Moderate Profuse 

Water Odors: Normal Sewage Petroleum Chemical Anaerobic 

Water Surface Oils: None A Oro lets Sheen 

Turbldit : Clear t-..J Turbid Opaque 

Other Comments/Observations:------------------------------------



[ I L) Tetra Tech NUS, Inc. • SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 

Project No.: 

I Stream 
(] Spring 
(] Pond 
(] lake 

0 Other: 
(] QA Sample Type: 

Analysis 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate + Nitrite (as N) EPA 353.2 

NSWC CRANE, SWMU 13 

N7 448 CTO 0343 

ROX Degradation Products SW-846, Modified 4°C 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 

Filtered Sample Collected Yes[) No[J 

'l>u· '"-.f-- F; I I 
f4. o;--.. t=' A- I I 

F /uv.l oviSA. bee;/'" c./<. 
'Dc.p{t.. <: t .. 

..JI• 
VJ£JP.Jh 

MSIMSD Duplicate ID No.: 

4°C 

NA 
13GWT _____ ·F 

Page_I_ of _1_ 

Sample ID No.: 13SW /:;-cJZ. 

Sample Location: 13SW/SO /f 

Sampled By: 7." ~a.; ;1 q ,,._/ 
C.O.C. No.: o / Z .,.-

Type of Sample: 
[X] low Concentration 
(] High Concentration 

(1) L HOPE 

(1) L HOPE 

L Glass Amber 

L Glass Amber 



( I t] T elra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Stream 
;{{Spring 
0 Pond 
0 Lake 
0 Other: 
0 QA Sample Type: 

Analysis 

Total Metals SW846 6020/Mercury 7470A 

NSWC CRANE, SWMU13 
N7 448 CTO 0343 

Preservative 

4°C/HN03 

Diss. Metals SW846 6020/Mercury 7470A . 4°C/HN03 

Nitrate+ Nitrite (as N) EPA 353.2 4°1H2S04 

ROXO radation Products SW-846, Modified 4°C 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 4°C 

Filtered Sample Collected Yesa NoU 13GWT ____ -F 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page _L of -3..._ 

13SW.f6,e 2: @· 
13SW/SD t~ 

SlC/J.G -
[XJ Low Concentration 
0 High Concentration 

.Container Requirements Collected 

(1) LHDPE 

(1) l HOPE 

(1) l HOPE 

(2) L Glass Amber 

(2) L Glass Amber Ye No 

Ckcle if AppfiCablt:!: Signature(s): ..... ----~.-.... ..... --------------------~--~~------~_... MS/MSO Duplicate ID No.: -



SUPPLEMENTAL SURFACE WATER/SEDIMENT SAMPLE DOCUMENTATION SHEET 
NSWC CRANE, INDIANA 

Sam le Number: Date: Time: 

Photo ra h Number/Direction: __ Downstream __ East __ West __ North __ South 

Water flowln : Yes No 

Or anlsms Present: Fish in NA 

Channel Width ft : 

Si ns of tloodln (circle all that a 

Dee Pools Present >2 feet : 

Sediment Substrate: 

(Circle all that apply) 

Debris 

Sediment Odor . 

Water Odors: Normal A 
Water Surface Olis: None N A 

Turbidit : Clear t0 A 

Other 

Shaded 

Stream channelized! No 

' •I 

Other Insects, fro s, etc. : t-..l A 

Detritus 

Sewa e 

Slight 

Sewa e 

Oro lets 

Sli htl Turbid 

Estimated FlowNelocit : AJ 

Water-borne debris lies Other: 

~~5·10in) 
Clay 

Conc·rete 

Petroleum 

Moderate 

Petroleum 

Sheen 

Turbid 

e.10·2.5 in) 

Muck 

Iron de osits 

Chemical 

Profuse 

Chemical 

Opaque 

Anaerobic 

Anaerobic 



[ IL] Tetra Tech NUS, Inc 

Project Site Name: 
Project No.: 

II Stream 
[] Spring 
(] Pond 
[] Lake 

[] Other: 

[] OA Sample Type: 

Analysis 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate + Nitrite (as N) EPA 353.2 

SURFACE WATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 

N7 448 CTO 0343 

Preservative 

4°C/HN03 

4°C/HN03 

4°/H2S04 

I I 
Page_ of_ 

Sample ID No.: 13SW /6 o Z 

Sample Location: 13SW/SD /4 
Sampled By: 7:" 4".,....;4#,../ 

C.O.C. No.: o/2. ~-

Type of Sample: 
[X] Low Concentration 

[] High Concentration 

Container Requirements 

(1) L HOPE 

(1) L HOPE 

(1) L HOPE 

Collected 

ROX Degradation Products SW-846, Modified 4°C (2) L Glass Amber 0 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 4°C (2) L Glass Amber 

Filtered Sample Collected Yesa No[) 13GWT ,..VA -F 

Circle if Applicable: Signature(s): 
t-~~~--.~~~~~~~~~~~~~~~~.;.._~~--11 

MS/MSD -- Duplicate ID No.: 



( I L] Tetra Tech NUS. Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Stream 
[] Spring 
0 Pond 
a lake 
[] Other: 
[] QA Sample-Type: 

Analysis 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate+ Nitrite (as N) EPA 353.2 

NSWC CRANE, SWMU13 
N7 448 CTO 0343 

Preservative 

4°C/HN03 

4°C/HN03 

4°/H2S04 

ROX Degradation Products SW-846, Modified 4°C 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 4°C 

Filtered Sample Collected Yes[) No[) 13GWT ____ -F 

Page 

Sample ID No.: 13SW-

Sample location: 13SW/SO,jl;l, 

Sampled By: SlC(:JG 
C.O.C.No.: 

Type of Sample: 
[XI low Concentration 
[] High Concentration 

Container Requirements 

(1)LHOPE 

(1) l HOPE 

(1) l HOPE 

(2) l Glass Amber 

(2) l Glass Amber 

~o ~fV\Pl-E.. - Dfl:< 

Circte ifApplwable: Signature(s): ..................................... __________________________________ __. 
MSIMSD Duplicate ID No.: 

of_f_ 

Collected 

Ye~ 

Ye 



( I L] Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 

Project No.: 

iJ Stream 

Il Spring 
[] Pond 

a Lake 
(] Other: 
(] QA Sample Type: 

Analysis 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate + Nitrite (as N) EPA 353.2 

NSWC CRANE, SWMU13 

N7 448 CTO 0343 

ROX Degradation Products SW·B46, Modified 4°C 

Explosives SW-846 8330 

Nitroaromalics and Nitramines 

Filtered Sample Collected Y es[J No[J 

f:'/-vJ 

4°C 

1~zz 4 'L -F 

~ 
11 

>' 3' 6~ec / ..f+) 

Page__{_ of !__ 

Sample ID No.: 13SW2Z02 

Sample Location: 13SWISDZL 

Sampled By: 
C.O.C.No.: 

Type of Sample: 
(XJ Low Concentration 
0 High Concentration 

(1) l HOPE 

(1) l HOPE 

(2) L Glass Amber 

(2) L Glass Amber 

Cifc{e if Applicable: Signature(s): ............ ._. ............ ____________________________________ .....,. 
MS/MSO ---- Duplicate ID No.: 

~--------··· 



[ IL) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: NSWC CRANE, SWMU 13 
Project No.: N7 448 CTO 0343 

[) Stream 

a Spring 
[] Pond 
[] Lake 
[] Other: 
[) QA Sample Type: 

Analysis Preservative 

Total Metals SW846 6020/Mercury 7470A 40CJHNOa 

Diss. Metals SW846 6020/Mercury 7470A 4°CIHN03 

Nitrate +Nitrite (as N) EPA 353.2 4°/Hi504 

ROX Degradation Products SW-846, Modified 4°C 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 4°C 

Filtered Sample Collected Yes[) No[) 13GWT ____ ·F 

Page 

Sample IO No.: 13SW-

Sample Location: 13SW/SD'28 

Sampled By: 
C.O.C.No.: NA 

Type of Sample: 
[X) Low Concentration 
U High Concentration 

Container Requirements 

(1) L HOPE 

(1) L HOPE 

(1) L HOPE 

(2) L Glass Amber 

(2) L Glass Amber 

Cit~leifJ\ppticabte: Signature(s): __ ............................. ~----------------~--~~~--~~~---
MS/MSD Duplicate ID No.: --

~f_f_ 



( IL] Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: NSWC CRANE, SWMU13 
Project No.: N7448 CTO 0343 

i Stream (Pos I ) 
[] Spring 

[] Pond 

[] lake 

() Other: 

[) QA Sample Type: 

Analysis 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate + Nitrite (as N) EPA 353.2 

ROX Degradation Products SW-846, Modified 4°C 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 

Filtered Sample Collected Y esU No[) 

4°C 

13~ Z.8cJd. -F 

Page__{_~t !___ 

Sample ID No.: 13SW 28 o j. 
Sample location: 13SW/SD l.'d 

Sampled By: -r. ,fc.JA.l-1;./ 

C.O.C. No.: o,-z,4 

Type of Sample: 

[X] Low Concentration 
(] High Concentration 

Container Requirements 

7<. (1) L HOPE 

J( (1) L HOPE 

(1) L HOPE 

(2) L Glass Amber 

(2) L Glass Amber 

Circle if Applicable: Signature(s): 
1-~~~---. ....... ~~~~~~~~~~~~~~~~~~--f 

,. MS/MSO 

- yc-5 
Duplicate ID No.: 

/ J //l/t::JZ 6 o <F o / £-r r 



[ It] Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

U Stream 
U Spring 
U Pond 
U Lake 
a Other: 
U QA Sample Type: 

Analysis 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate + Nitrite (as N) EPA 353.2 

NSWC CRANE, SWMU 13 
N7 448 CTO 0343 

ROX Degradation Products SW-846, Modified 4°C 

Explosives SW-846 8330 

Nitroarqmatics and Nitramines 

Fdtered Sample Collected Yes[) No[) 

MS/MSD Duplicate ID No.: -

4°C 

13GWT ____ ·F 

-

Page_j_ of _I_ 

Sample 10 No.: 13SW-

Sample Location: 13SW/SO 30 
Sampled By: s:sc/36 
C.O.C.No.: 

Type of Sample: 
[XJ Low Concentration 
[) High Concentration 

Container Requirements 

(1) L HOPE 

(1) L HOPE 

(1) L HOPE 

(2) L Glass Amber 

(2) L Glass Amber Ye 



( IL] Tetra Tech NUS, Inc. 

Project Site Name: 

Project No.: 

0 Strearn 

O Spring 

O Pond 
0 Lake 
[) Other: 

0 QA Sample Type: 

Analysis -

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate + Nitrite (as N) EPA 353.2 

SURFACE WATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N7 448 CTO 0343 

I I 
Page_ of_ 

Sample ID No.: 13sw3oo:)... 
Sample Location: 13SW/SD 3 a 
Sampled By: *L. loJM,.f P 
C.O.C. No.: O/ 2.4 

Type of Sample: 

[XI Low Concentration 
{} High Concentration 

Turbidity 

(NTU) 

Other 

NA 

ROX Degradation Products SW-846, Modified 4°C (2) L Glass Amber 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 

Filtered Sample Collected Yesa No[) 

4°C . (2) L Glass Amber 

SW ~ 138Yff j c::.$ d -F 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 



( j L) Tetra Tech NUS, Inc SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

R Stream 

U Spring 

U Pond 

U Lake 
U Other: 
U QA Sample Type: 

Analysis 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SWS'ffi 6020/Mercury 7470A 

Nitrate+ Nitrite (as N) EPA 353.2 

NSWC CRANE, SWMU 13 

N7 448 CTO 0343 

ROX Degradation Products SW-846, Modified 4°C 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 

Filtered Sample Collectec@No(] 

4°C 

~ ·F 
13SW3lo~ 

DS 

Pagej_ of _I_ 

Sample ID No.: 13SW3\0~ 

Sample Location: 13SW/SD31 

Sampled By: 5JG/.JG 
C.O.C.No.: Ol04 

Type of Sample: 
[X) Low Concentration 

·n High Concentration 

HOPE 

(1) L HOPE 

(2) L Glass Amber 

(2) l Glass Amber 

L 

Rx>Lre,o ~ 
NO f°l~ 

St·H~D~ 

lJ..JMai.. (3l,6S 

y 

us 



[ 1 l] Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Page_Lof J_ 

Project Site Name: NSWC CRANE, SWMU 13 Sample ID No.: 13SW -

Project No.: N7 448 CTO 0343 Sample Location: 13SW/SD3'~ 

[] Stream 
(] Spring 
(] Pond 

[] Lake 
(] Other: 
[] QA Sample Type: 

Analysis 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate + Nitrite (as N) EPA 353.2 

Preservative 

4°CIHN03 

4°CIHN03 

4°1H;i804 

ROX Degradation Products SW-846, Modified 4°C 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 4°C 

Filtered Sample Collected Yes[] No[] 13GWT ____ -F 

Sampled By: $3"C/Jg 
C.0.C. No.: 

Type of Sample: 
[X} Low Concentration 
[] High Concentration 

Container Requirements 

(1) L HOPE 

(1) L HOPE 

(1) L HOPE 

(2) L Glass Amber 

(2) L Glass Amber 

CirchHfAflplieable: Signature(s): 
--~----..... ----~~~~~~~~--~--~--~~~ ........ 

MS/MSD Duplicate ID No.: ---

Collected 

Ye 0 



( j t] Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: NSWC CRANE, SWMU13 
Project No.: 

II Stream 
U Spring 
0 Pond 
0 Lake 
[) Other. 
[) QA Sample Type: 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate + Nitrite (as N) EPA 353.2 

ROX Degraclatidl"Products SW-846, Modified 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 

N? 448 CTO 0343 

Preservative 

4°C 

4°C 

Filtered Sample Collected Yes[J No[J 13GWT ____ -F 

pLoll<f 
,(,._,A_ E~..£-..tf eoA4'·"-·6""$ 

'iv x. (0 • 2- J"•~/µ 

MS/MSO Duplicate ID No.: -· 

Sample ID No.: 
Sample Location: 
Sampled By: 

C.O.C.No.: 

Type of Sample: 

I I 
Page_ of_ 

13SW330 I 
13SW/SO 3 .3 

[X) Low Concentration 
[) High Concentration 

Container Requirements 

(1) L HOPE 

(1) L HOPE 

(1) LHDPE 

(2) L Glass Amber 

(2) L Glass Amber 



[ j L] Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

tvStream 
U Spring 
[] Pond 
[] lake 
[] Other: 
[] QA Sample Type: 

Analysis 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate+ Nitrite (as N) EPA 353.2 

NSWC CRANE, SWMU13 

N7 448 CTO 0343 

Preservative 

ROX Degradation Products SW-846, Modified 4°C 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 

Altered Sample Collected Yes[) No[) 

MS/MSO - Duplicate ID No.: 

4°C 

13GWT tJA -F 

Page_i of _J_ 

Sample ID No.: 13SW340\ 

Sample location: 13SW/SD34-

Sampled By: 
C.O.C.No.: <!)\0~ 

Type of Sample: 
@Low Concentration 
[) High Concentration 

Container Requirements 

(1) l HOPE 

(1) LHDPE 

2) Glass Amber 



( 1 l) Tetra T eCh NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Page_I of _I_ 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13SW350I 

Project No.: 

';8: Stream 
0 Spring 
0 Pond 
a lake 
[] Other: 
[] QA Sample Type: 

Analysis 

Total Metals SW846 6020/Mercuiy 7470A 

Diss. Metals SW846 6020/Mercuiy 7470A 

Nitrate.+ Nitrite (as N) EPA 353.2 

ROX Degradation Products SW-846, Modified 

EXptosives SW-846 8330 

Nitroaromatics and. Nitramines 

N7 448 CTO 0343 

Preservative 

4°C/HN03 

4°C/HN03 

40/H~04 

4°C 

4°C 

Filtered Sample Collected Yes@ 13GWT ____ -F 

~K ~? A.'Jn ms.tmsD -

Duplicate ID No.: 

Sample location: 13SW/SD?:,S 

g 

Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X) Low Concentration 
{] High Concentration 

Container Requirements 

(1) l HOPE 

(1) l HOPE 

HOPE ~ 

Glass Amber 

.SEE... bR.~G . 

Collected 

.Sn.mp\~ I~ '"' -poolQ..d ~ 
f\.lo t=" l ou..:> • 

1,31='0 I 0 OC.. 040\ 



APPENDIX C.3.4 
SWMU 13 

SUMP WATER SAMPLE LOG SHEETS 
EXTERNAL SUMP/DRAINAGE INVESTIGATION 



(1\':.) Tetra Tech NUS, Inc. SURFACE WATER SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name CRANE NSWC 

TtNUS Project # 112GN6878 

Task/Contract# CTO 0357 

WBSCode# 0000 

Sample ID Number 13SU001-DRY 

Sample Location ID 135U/SL001 

Sample Collection Records 

Date 3/6/06 

Time 12:23 

Depth (ft.) DRY 

Method -Select-

MS/MSD Collected N 

Duplicate Collected N 

Duplicate ID 

Laboratory Analysis Records 

n 0 ::! 3: > 
2. Ill 3 ID ::I 

ii' 
.. .. 111 
ID ID :::r-

n o< .. cd!. ID Ul a. ...... 

General Observations and Notes 

DRY 

Project Manager 
(PM) 

PM Telephone 

Field Op Leader 
(FOL) 

FOL Phone 

Status 

Color 

pH (S.U.) 

S.C. (mS/cm) 

DO (mg/L) 

Turbidity (NTUs) 

oo n .,. ID 0 > Ul c 
::In ::I 
Ill:::!. .. 
-"Cl < .. 
Ul -· -·O 
Ul ::I 

Ralph Basinski 

412-921-8308 

Terry Rojahn 

412-921-8857 

Archive 

-I ::u < ID 
"Cl .Cl 
ID 5. ... 

ID 
3 
ID 
::I .. 
Ul 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

Temp (C) 

ORP (mV) 

Salinity(%) 

,, ... 
ID 
Ul 
ID ... 
< 
Ill 
t:!: 
< 
ID 

n 
0 
3 
3 
ID 
::I .. 
Ul 

James Goerdt 

3/6/06 

James Goerdt 

2/6/07 

nn 
c :r 
Ul Ill .. -0 ::::i 
a.o < ... 
=II: 



("It) Tetra Tech NUS, Inc. SURFACE WATER SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name CRANE NSWC 

TtNUS Project # 112GN6878 

Task/Contract# CTO 0357 

WBSCode# 0000 

Sample ID Number 13SU002-DRY 

Sample Location ID 13SU/SL002 

Sample Collection Records 

.Date 3/6/06 

Time 12:24 

Depth (ft.) DRY 

Method -Select-

MS/MSD Collected N 

Duplicate Collected N 

Duplicate ID 

Laboratory Analysis Records 

n c ::! 3: > 
2. Ill 3 ID ::S .... .. Ill iD ID ID ::r -
~ o< 

0.. !. ID Ill 0.. ..... 

General Observations and Notes 

DRY 

Project Manager 
(PM) 

PM Telephone 

Field Op Leader 
(FOL) 

FOL Phone 

Status 

Color 

pH (S.U.) 

S.C. (mS/cm) 

DO (mg/L) 

Turbidity (NTUs) 

oc n ..., ID 0 
J>UI c 
::s n ::s 
Ill:::!. .... _,, 
< .... 
Ill --·O 
Ill ::s 

Ralph Basinski 

412-921-8308 

Terry Rojahn 

412-921-8857 

Archive 

~ &' ,, .a 
ID 5. .. 

ID 
3 
ID 
::s .... 
Ill 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

Temp (C) 

ORP (mV) 

Salinity (%) 

,, .. 
ID 
Ill 
ID 
~ 
Ill 
C!: 
< 
ID 

n 
0 
3 
3 
ID ::s .... 
Ill 

James Goerdt 

3/6/06 

James Goerdt 

2/6/07 

nn 
c ::r 
Ill Ill ,..._ 
0 ::s 
O..o < .... 
=II: 



("lb) Tetra Tech NUS, Inc. SURFACE WATER SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name CRANE NSWC 

TtNUS Project # 112GN6878 

Task/Contract# CTO 0357 

WBSCode # 0000 

Sample ID Number 13SU003-DRY 

Sample Location ID 

Sample Collection Records 

Date 3/6/06 

Time 12:24 

Depth (ft.) DRY 

Method -Select-

MS/MSD Collected N 

Duplicate Collected N 

Duplicate ID 

Laboratory Analysis Records 

n c -I 3:,. 
2. QI 3 ID :I 

ii' 
.. .. QI 
ID ID ::r -n o< .. a.!. ID UI a. ...... 

General Observations and Notes 

DRY 

Project Manager 
(PM) 

PM Telephone 

Field Op Leader 
(FOL) 

FOL Phone 

Status 

Color 

pH (S.Uo) 

S.C. (mS/cm) 

DO (mg/L) 

Turbidity (NTUs) 

oc n ..., ID 0 
J> UI c 
:::s n :I 
DI ::!. .. 
-i::a < .. 
UI --·O 
UI :I 

Ralph Basinski 

412-921-8308 

Terry Rojahn 

412-921-8857 

Archive 

~ :iii 
ID 

'a .0 
ID 5. 

"I 
ID 
3 
ID 
:I 
&r 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

Temp (C) 

ORP (mV) 

Salinity(%) 

'V 
"I 
ID 
UI 
ID . 
~ 
QI .. :c· 
ID 

n 
0 
3 
3 
ID 
:I .. 
UI 

James Goerdt 

3/6/06 

James Goerdt 

2/6/07 

nn 
c ::r 
UI QI .. -0 :I 
a. 0 < .... 
• 



("ft;} Tetra Tech NUS, Inc. SURFACE WATER SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name CRANE NSWC 

TtNUS Project # 112GN6878 

Task/Contract# CTO 0357 

WBSCode# 0000 

Sample ID Number 13SU004-DRY 

Sample Location ID 13SU/SL004 

Sample Collection Records 

Date 3/6/06 

Time 12:25 

Depth (ft.) DRY 

Method -Select-

MS/MSD Collected N 

Duplicate Collected N 

Duplicate ID 

Laboratory Analysis Records 

n " -t ~,. 

2. DI 3· m :s 
ii' 

.... ,... DI m m ::r -
R. o< 

a.!!!. m Ill a. ...... 

General Observations and Notes 

DRY 

Project Manager 
(PM) 

PM Telephone 

Field Op Leader 
(FOL) 

FOL Phone 

Status 

Color 

pH (S.U.) 

s.c. (mS/cm) 

DO (mg/L) 

Turbidity (NTUs) 

0 " 
n .... m 0 

,. Ill c 
:s n :s 
DI ::::!. .... _,, 
< .... 
Ill -· -o 
Ill :s 

Ralph Basinski 

412-921-8308 

Terry Rojahn 

412-921-8857 

Archive 

:< ;a 
m 

"O .Cl m c 
::;· 
m 
3 
m 
:s .... 
Ill 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

Temp (C) 

ORP (mV) 

Salinity (%) 

"Cl 
""I m 
Ill m 
""I 
< 
DI .... 
<" m 

n 
0 
3 
3 
m 
:s .... 
Ill 

James Goerdt 

3/6/06 

James Goerdt 

2/6/07 

nn 
c ::r 
=- !. 0 :s 
a. 0 < .... ,., 



{"lb) Tetra Tech NUS, Inc. SURFACE WATER SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name CRANE NSWC 

TtNUS Project # 112GN6878 

Task/Contract# CTO 0357 

WBSCode# 0000 

Sample ID Number 13SUOOS-DRY 

Sample Location ID 13SU/SLOOS 

Sample Collection Records 

Date 

Time 

Depth (ft.) 

Method 

3/6/06 

12:26 

DRY 

-Select-

MS/MSD Collected N 

Duplicate Collected N 

Duplicate ID 

Laboratory Analysis Records 

n c :::1 %> 
2. Ill 3 ID :::S .... .... Ill ii' ID ID :r-
~ o< 

Cl. !. ID Ul Cl. ...... 

General Observations and Notes 

DRY 

Project Manager 
(PM) 

PM Telephone 

Field Op Leader 
(FOL) 

FOL Phone 

Status 

Color 

pH (S.U.) 

S.C. (mS/cm) 

DO (mg/L) 

Turbidity (NTUs) 

oc n ..., ID 0 
,. Ul c 
:::s n :::s 
Ill:::!. .... 
--a < .... 
Ul --·O 
Ul :::s 

Ralph Basinski 

412-921-8308 

Terry Rojahn 

412-921-8857 

Archive 

·~ ::ID 
ID 

'a .a 
ID c 

=i" 
ID 
3 
ID 
:::s .... 
Ul 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

Temp (C) 

ORP (mV) 

Salinity(%) 

"G ... 
ID 
Ul 
ID ... 
< 
Ill .... c:· 
ID 

n 
0 
3 
3 
ID 
:::s .... 
Ul 

James Goerdt 

3/6/06 

James Goerdt 

2/6/07 

nn c :r 
~ !. 
0 :::s 
ci.o < .... 
• 



("I\:.) Tetra Tech NUS, Inc. SURFACE WATER SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name CRANE NSWC 

TtNUS Project # 112GN6878 

Task/Contract# CTO 0357 

WBSCode # 0000 

Sample ID Number 13SU006-DRY 

Sample Location ID 13SU/SL006 

Sample Collection Records 

Date 

Time 

Depth (ft.) 

Method 

3/6/06 

12:26 

DRY 

-Select-

MS/MSD Collected N 

Duplicate Collected N 

Duplicate ID 

Laboratory Analysis Records 

n c .... ~> 
2. Ill 3 ID :S 

ii' 
.. .. 111 
ID ID ::r -n o< .. Q, !!. ID UI Q, ...... 

General Observations and Notes 

DRY 

Project Manager 
(PM) 

PM Telephone 

Field Op Leader 
(FOL) 

FOL Phone 

Status 

Color 

pH (S.U.) 

S.C. (mS/cm) 

DO (mg/L) 

Turbidity (NTUs) 

oc n .., ID 0 
J> UI c 
:s n :s 
Ill::!. .. 
--a < .. 
UI -· -o 
UI :S 

Ralph Basinski 

412-921-8308 

Terry Rojahn 

412-921-8857 

Archive 

~ ::a 
ID 

'a .a 
ID 5. 

"I 
ID 
3 
ID 
:s .. 
UI 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

Temp (C) 

ORP (mV) 

Salinity (O/o) 

,, 
"I 
ID 
UI . 
ID 

~ 
Ill .. c:· 
ID 

n 
0 
3 
3 
ID 
:s .. 
UI 

James Goerdt 

3/6/06 

James Goerdt 

2/6/07 

nn c ::r 
!!I.!. 
t :s 
< g, 
• 



("ll::.) Tetra Tech NUS, Inc. SURFACE WATER SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name CRANE NSWC Project Manager 

TtNUS Project # 112GN6878 
(PM) 

Task/Contract# CTO 0357 
PM Telephone 

WBSCode# 0000 
Field Op Leader 

Sample ID Number 13SU00701 

Sample Location ID 13SU/SL007 

Sample Collection Records 

Date 2/19/06 

Time 15:20 

Depth (ft.) Surface 

Method Other - define in 
notes 

MS/MSD Collected N 

Duplicate N 
Collected 

Duplicate ID 

Laboratory Analysis Records 

n 0 -I 
2. Ill §' 
iD 

.. 
ID ID n .. 

ID 
0. 

(FOL) 

FOL Phorie 

Status 

Color 

pH (S.U.) 

S.C. (mS/cm) 

DO (mg/L) 

Turbidity (NTUs) 

l: > oo 
ID :I ..., ID 
.. 111 > Ill 
:I' - :s n o< Ill::!. 
0. !!!. --a 

Ill < .. 
Ill -...... -o 
Ill :I 

Nitroaromatics 
SW-

~· 2/19/06 15:20 846-
and Nltramines 

8330 

General Observations and Notes 

Sampled using a stainless steel scoop sampler. 

2 

Ralph Basinski 

412-921-8308 

Terry Rojahn 

412-921-8857 

Archive 

Lt Brown 

7.79 

1.144 

10.42 

+1000 

n -I 
0 < 
c "a 
:I ID .. 

Glass 

- End of Report -

Created By Terry Rojahn 

Created Date 2/19/06 

Modified By 

Modified Date 

Printed By James Goerdt 

Printed Date 2/6/07 

Temp (C) 1.26 

ORP (mV) 193 

Salinity (O/o) NA 

:a "Ill n nn 
ID .. 0 c :I' 
.a ID 3 Ill Ill 
5. Ill .. -ID 3 0 :I .. ~ °'o ID ID 

:I < .... 
3 Ill .. .. -ID c:· Ill 
:I ID .. 
Ill 

ll 112GN6878-
Amber 

4°C 2202006-3 



("lb) Tetra Tech NUS, Inc. SURFACE WATER SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name CRANE NSWC 

TtNUS Project# 112GN6878 

Task/Contract# CTO 0357 

WBSCode # 0000 

Sample ID Number 13SU008-DRY 

Sample Location ID 13SU/SL008 

Sample Collection Records 

Date 3/6/06 

Time 12:27 

Depth (ft.) DRY 

Method -Select-

MS/MSD Collected N 

Duplicate Collected N 

Duplicate ID 

Laboratory Analysis Records 

n c -t ~J> 
2. Ill 3 ID :I 

~ 
.... .... Ill 
ID ID :r-

o~ .... 
ID CL-· 

Ill CL ...... 

General Observations and Notes 

DRY 

Project Manager 
(PM) 

PM Telephone 

Field Op Leader 
(FOL) 

FOL Phone 

Status 

Color 

pH (S.U.) 

S.C. (mS/cm) 

DO (mg/L) 

Turbidity (NTUs) 

oc n 
.... Iii 0 
J> Ill c 
:::s n :::s 
Ill::!. .... _,, 
< .... 
Ill -· -·O 
Ill :::s 

Ralph Basinski 

412-921-8308 

Terry Rojahn 

412-921-8857 

Archive 

-t ;l:J 
< ID ,, .a 
ID c :;· 

ID 
3 
ID 
:::s .... 
Ill 

- End of Report -

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

Temp (C) 

ORP (mV) 

Salinity (%) 

,, .. 
ID 
Ill 
ID 
~ 
Ill .... 
< 
ID 

n 
0 
3 
3 
ID 
:::s .... 
Ill 

James Goerdt 

3/6/06 

James Goerdt 

2/6/07 

nn c :r 
~ !. 
0 :::s 
Q. 0 < .... -



[,] Tetra Tech NUS, Inc. SURFACE WATER SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name · CRANE NSWC 

TtNUS Project # 112GN6878 

Task/Contract# CTO 0357 

WBSCode # 0000 

Sample ID Number 13SU00901 

Sample Location ID 13SU/SL009 

Sample Collection Records 

Date 

Time 

Depth (ft.} 

Method 

2/19/06 

14:40 

Surface 

Direct bottle 

MS/MSD Collected N 

Duplicate Y 
Collected 

Duplicate ID 

Laboratory Analysis Records 

n 0 ... 
2. QI §' 
ii' 

.. 
ID ID n .. 

ID a. 

Project Manager 
(PM} 

PM Telephone 

Field Op Leader 
(FOL} 

FOL Phone 

Status 

Color 

pH (S.U.) 

S.C. (mS/cm} 

DO (mg/L} 

Turbidity (NTUs} 

3:,. oo 
ID ::S -tt ID 
.. QI > UI :r- ::s n o< QI ::!. a. !!. _,, 

UI < .. 
UI -· ...... -·O 
UI ::S 

Nitroaromatics 
SW-

~· 2/19/06 14:40 846- 2 
and Nitramines 

8330 

General Observations and Notes 

No Notes 

Ralph Basinski 

412-921-8308 

Terry Rojahn 

412-921-8857 

Archive 

Clear 

7.31 

0.448 

9.52 

31 

n ~ 0 
c ,, 
::s ID .. 

Glass 

- End of Report -

ll 

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

Temp (C} 

ORP (mV} 

Salinity (O/o} 

: ,, 

' .t:I 

=· 
UI 
ID 

"'I ~ ID 
3 QI .. 
ID :c· ::s ID .. 
UI 

Amber 4°C 

n 
0 
3 
3 
ID 
::s .. 
Ill 

Terry Rojahn 

2/19/06 

James Goerdt 

2/6/07 

7.79 

193 

NA 

nn c :r 
UI QI ,._, 
0 ::s 
Coo < .... 
'It 

112GN6878-
2202006-3 



APPENDIX C.4.1 
SWMU 13 

GROUND WATER SAMPLE LOG SHEETS 
ROUND 1 



[ It;} Tetra TO<h NUS. toe 

Project Site Name: 
Project No.: 

U Domestic Well Data 
(X) Monitoring Well Data 
0 Other Well Type: 
(] QA Sample Type: 

Monitor Reading (ppm): -

Well Casing Diameter & Material 

Type: 2" dia. PVC 

Total Well Depth (TO): /7 ~ 
Static Water Level (WL): 6.~ 8 

One Casing Volume(g 7 
Start Purge (hrs): O? / Z 

Analysis 

VOCs8260B 

VOCs8015B 

SVOCs (8270C) 

SVOCs(SIM) 

SVOCs (8151A) 

Explosives (8330) 

Total Metals (6020) & Tolal Hg (7470A) 

Dissolved Metals (6020) & Dis. Hg (7470A) 

Ammonia (350.1) & Nitrate (353.2) 

MS/MSO Duplicate ID No.: 

GROUNDWATER SAMPLE LOG SHEET 

Page_Lot z_ 

NSWCCAANE Sample ID No.: 13GWTOI 01 

N9060 CTO 0279 Sample location: 13MWT a 1 
~~~~~~~~ 

Sampled By: 
C.O.C.No.: 02?Z. 
Type of Sample: 
(X] low Concentration 
0 High Concentration 

NTU 

3.8 

Turbidity 

SEE LOW FLOW PURGE DATA SHEET 

Preservative Container Requirements Collected 

HCl/4°C (3) 40 ml Vials N<3 

HCl/4°C (2) 40 ml Vials 

4°C (2) 1 LAmber 

4°C (2) 1 LAmber 

4°C (2) 1 L Amber 

4°C (2) 1 LAmber 

HN03/4°C (1) 1 LHOPE 

HN0314°C (1) 1 L HOPE 

H2S04/4°C (1) 1 L HOPE 



['lb) Tetra Tech NUS, I;_,, 

PROJECT SITE NAME: 
PROJECT NUMBER: 

SJGNATURE(S): ~ 

LOW FLOW PURGE DATA SHEET 

NSWC CRANE . WELL ID.: 13 MW7"t:JI 
N9060 CTO 0279 DATE: _.._4_/. __ 'Z.,... .... 4'_/..,.0-3--------

7 L ~ #'J/N' Vo/. 



( I t;] T- TOCO NUS, loc. GROUNDWATER SAMPLE LOG SHEET 

Page_l_of 

Project Site Name: NSWCCRANE 
Project No.: 

Sample ID No.: . 13GWT v}.01 
Sample Location: _1_3M_W_T_<>-.a..._ ___ _ N9060 CTO 0279 

U Domestic Well Data 
(X] ·Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Monitor Reading (ppm): -

Well Casing Diameter & Material 

T~: 2" dia. PVC 

Total Well Depth (TD): 

Sampled By: Q 2> MM.)Vb~ 
C.0.C. No.: OP PL 
Type of Sample: 

(X] Low Concentration 
0 High Concentration 

SEE LOW FLOW PURGE DATA SHEET 

Analysis Preservative Container Requirements Collected 

VOCs82608 HCl/4°C (3) 40 ml Vlals 

VOCs8015B HCl/4°C (2) 40 ml Vials 

SVOCs (8270C) 4°C (2) 1 lAmber 

SVOCs(SIM) 4°C (2) 1 l Amber . 

SVOCs (8151A) 4°C (2) 1 LAmber 

E sives (8330) 4°C (2) 1 LAmber 

Total Metals (6020) &.Tolal Hg (7470A) HN03/4°C (1) 1 LHDPE 

Dissolved Metals (6020) & Dis. Hg (7470A) HN03/4°C (1) 1 LHDPE 

Ammonia (350.1) & Nitrate (353.2) H2S04/4°C (1) 1 L HOPE 

"'"'~ ~ ~\~ w~~ t:)(\.'< Af:~ ~\...t='<At £;.f" ~- \N~~ 
""'~\.L "ta ~ ~~ ~~~ ~ ~\A~"l 

'4../)-"lf>) W\,:. )-\.:v;, ~.\•·.'° ~ ~. ~°'1N'l-~"- ~~ €. O'\?X} 

~Q 

t.IO 



(-n.J Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWC CRANE WELL ID.: \~~'\.O) 
N9060 CTO 0279 DATE: --~"""/?=b_.....®__.. ______ _ 

I -..., 

Time Water Level Comments 

-
SIGNATURE(S): "QJ,~~ ),,C\.t:p"'\.O. 



( IL) Tetra r.rn NUS, loc 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 OtherWellType: 
0 QA Sample Type: 

Monitor Reading (ppm): 

Well Casing Diameter & Material 

Type: 2" dia PVC 

Analysis 

VOCs8260B 

VOCs8015B 

SVOCs (8270C) 

SVOCs(SIM) 

SVOCs (8151A) 

Explosives (8330) 

Total Metals (6020) & Tolal Hg (7470A) 

Dissolved Metals (6020) & Dis. Hg (7470A) 

Ammonia (350.1) & Nitrate (353.2) 

GROUNDWATER SAMPLE LOG SHEET 

Page_\_of 3 

NSWCCRANE 
N9060 CTO 0279 

Sample ID No.: 13GWTo3 01 
Sample location: 13MWTO} 
Sampled By: 
C.O.C.No.: Ot~L 
Type of Sample: 
[X] Low Concentration 
a High Concentration 

SEE LOW FLOW PURGE DATA SHEET 

Preservative Container Requirements 

HCl/4°C (3) 40 ml Vials 

HCl/4°C (2) 40 ml Vials 

4°C (2) 1 lAmber 

4°C (2) 1 lAmber 

4°C (2) 1 lAmber 

4°C (2) 1 lAmber 

HN03/4°C (1) 1 l HOPE 

HN03/4°C (1) 1l HOPE 

H2S04/4°C (1) 1 l HOPE 

Collected 

..io 



('A:) Tetra Tech NUS, Inc. 

PROJECT SITE NAME: 
PROJECT NUMBER: 

LOW FLOW PURGE DATA SHEET 

NSWCCRANE WELL ID.: _\~ .... · N1 .... ·. "'"""-.._0__.') _____ _ 

DATE: 'Vl-"fO} N9060 CTO 0279 

Time Comments 

\\. 

\ . 

\'-' .\ \.. 

SIGNATURE(S): ~·~,~ PAGE~OF~ 



["Fl.) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE WELL ID.: _\'\..-:.;TN.,.,_.>._"'\wO._.'?..._ ______ _ 
PROJECT NUMBER: N9060 CTO 0279 DATE: -~~Cil:...-..<o""'~i..-r..--------1 ; 

Time 

:'.:.:: :'.~~Si*l3Aj~; 
\\ \~ \ _<) n \'\.\ • (').~ '-'•i) '""\'i'°'·l .~ .~ t\..,,.~.._._ "'•'\,..iL .t:;,, \ 
\\ i.., \c; .do-, "\I") ,, .\'i i;:-.."S'i t"\."'~C\ ""Sl ~\~.\ ~~ -
"'"'~ 1i; .'\ct '"to \~. \b ~-~, () \.\\\1 u. ~i •\~Q ""0 ~'~ \(.. ~\ 

\\'C:: \~ .10 "i.r> '~·'"' ~.\:i.e.. o.~\\" 'I.\.\:;("'\ .. ,n.-, ")...~ \.\ ... I\ c.. -\n r...L\ 
- \::. "'"" t)._ .I!\ I_..,, 

. 
. ..... ·-8' \ \.Uf -

PAGE3-oF3_ 



Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X) Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

wen Casing Diameter & Material 

. Type: 2" dia. PVC 

Analysis 

VOCs8260B 

VOCs8015B 

SVOCs (8270C) 

SVOCs(SIM) 

SVOCs (8151A) 

Explosives (8330) 

Total Metals (6020) & Tolal Hg (7470A) 

Dissolved Metals (6020) & Dis. Hg (7470A) 

Ammonia (350.1) & Nitrate (353.2) 

MSIMSO Duplicate ID No.: 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE 
N9060 CTO 0279 

Page_L of .d,__ 

Sample ID No.: 13GWT pt.t 01 
Sample location: 13MWT c)'-\ 
Sampled By: ..,.~-.=~-f'M<o_..__\Jfi_;::(.. __ _ 

C.O.C. No.: o 9 2 ~ 
Type of Sample: 

[X] low Concentration 
0 High Concentration 

SEE LOW FLOW PURGE DATA SHEET 

Preservative Container Requ.irements 

HCl/4°C (3) 40 ml Vials 

HCl/4°C (2) 40 ml Vials 

4°C (2) 1 lAmber 

4°C (2) 1 lAmber 

4°C (2) 1 l Amber 

4°C (2) 1 lAmber 

HN03/4°C (1) 1LHOPE 

HN03/4°C (1) 1 l HOPE 

H2S04/4°C (1) 1 l HOPE 

\ 



["II:) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWC CRANE WELL ID.: _)_ll,,_$!Mj __ i\_0.,..,4 _______ _ 
N9060 CTO 0279 DATE: '=\ G:; 1 tp'\ 

-----~,--,------------------

Time Water Level Comments 

SIGNATURE(S):Q..c ~~ ~ rJ!A.-..:::· ... PAGEhF_!::-



(It] TekaT-NUS.~ 
Project Site Name: 
Project No.: 

O Domestic Well Data 
[X] Monitoring Well Data 
O Other Well Type: 
O QA Sample Type: 

Monitor Reading (ppm): 

Well Casing Diameter & Material 

T~: 2" dia PVC 

Total Well Depth (TO): /. /5 
Static Water Level (WL): ~.<:> 2 

/1-Z. 

Analysis 

VOCs8260B 

V0Cs8015B 

SVOCs (8270C) 

SVOCs(SIM) 

SVOCs (8151A) 

Explosives (8330) 

Total Metals (6020) & Tola! Hg (7470A) 

Dissolved Metals (6020) & Dis. Hg (7470A) 

Am.monia (350.1) & Nitrate (353.2) 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Page_{_ of z, 

Sample ID No.: 13GWT0S"o1 ~ F 
Sample location: 13MWT os 
Sampled By: -7"---~-oJ-'...,..::;._H_,J_..,..--

C.O.C. No.: o P? z... 
Type of Sample: 

[X] Low Concentration 
O High Concentration 

SEE LOW FLOW PURGE DATA SHEET 

Preservative Container .Requirements Collected 

HCl/4°C (3) 40 ml Vials 

HCl/4°C (2) 4-0 ml Vials 

4°C (2) 1 LAmber 

4°C (2) 1 LAmber 

4°C (2) 1 LAmber 

4°C (2) 1 LAmber 

HN03/4°C (1) 1 L HOPE 

HN0314°C (1) 1 L HOPE 

H2S04/4°C (1) 1 LHOPE 

W-L ~27/o3 - 7.3~- ' 
7~<:1 .H ;:r</ f -ffe&L> r-. .c4//e.:.f -

h·/~,6<.£/ .>4-.//e , 
@ O''fa#.--' -µ,,,.-~. hv~--c/je./ -,t:.J 

... .,.::.,.:~._.· . ..,•if..;..~..:.•·.··.··.:.· ··~._Jca.,.<.,..~ ... ~· ... :·......_...__..._........,,,.....-;;.,;.-..;.~.....,;;~...._......,. ...... .....__.....~~ Signature(s): 

MSIMSO Duplicate ID No.: ---



('fl:]Tetra Tech NUS, Inc. LOW FLO.W PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWC CRANE WELL ID.: 1..3_,Nt wr 0 s-
N9060 CTO 0279 DATE: _ _,j£.._:/.,_'L_, ........ 2(-o-3-------

Time Comments 

II 

1. " 11 

'< LI 

;, " ,, l• LI 

" .. 
" 'I 

SIGNATURE(S): ~~ PAGE~F_:-



( IL) TetraTochNUS.~. 
Project Site Name: 
Project No.: 

0 Domestic Well Data 
(X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Method: 

Monitor Reading (ppm): -

Wei Casing Diameter & Material 

Type: 2" cfi<!- PVC 

otal Well Depth (TD): / 7.~ 

Static Water Level (WL): / 2, 1 
One Casing Volume( )' ~.I 

Start Purge (hrs): 0 7 45 

Analysis 

VOCs8260B 

VOCs8015B 

SVOCs (8270C) 

SVOCs(SIM) 

SVOCs (8151A) 

Explosives (8330) 

Total Metals (6020) & Tolal Hg (7470A) 

Dissolved Metals (6020) & Dis. Hg (7470A) 

Ammonia (350.1) & Nitrate (353.2) 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Page_1 of 1--

Sample ID No.: 13GWTa6 01 ~ F 
Sample location: 
Sampled By: 
C.O.C.No.: 
Type of Sample: t:>1'~ 
[X] low Concentration 
0 High Concentration 

SEE LOW FLOW PURGE DATA SHEET 

Preservative Container Requirements Collected 

HCl/4°C (3) 40 ml Vials N" 
HCl/4°C (2) 40 ml Vials 

4°C (2) 1 LAmber 

4°C (2) 1 LAmber 

4°C 

4°C 

HN03/4°C 

HN03/4°C 

H2S04/4°C (1) 1 LHDPE 

/</.,£.. (E f/z..1/03 @ <!>8s?H~J "' /~ ~5" / 

£~'7U4IA~b ;.,ha// t1N 5"/S-~3 /.> /,,../ - f~.,,,..j' /4'?<' <!? /74!-
4 
#-I 

£Nr? P~.-ta.~ {§? /7Z4-,' t/u/. /q7r-I -v /. ~~/. 

MS/MSO Duplicate ID No.: 



(i:b)retra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWC CRANE . WELL ID.: __ l;...:3~"'1f~H/~?';.....;;O_t:__.... _____ _ 
N9060 CTO 0279 DATE: £&~/~ 

Time 

-~ w; -· '""'"'"''· fH~• . .l :· {,; !J'5i<" ·~ . . . . . . . ... . "" ·c" 
(j?A-r" ~'L'9, 9'0 - - - - - - - S"~ ... / ...... <-'..it' ..... f 
(!)"11; I:{ I ~.·76 /t.JU ;I.~~ ~.40 l':),481 2.z~ + 84 '70 I oo.:>-1 v -~I. /I~ · .. L 
""'Q~.-. Id Ho :Jl> //.~~ ~.?4 t). 471 Z·iB + e{; ·~ '"7 J 'U> o ,A/ .&'-"A:. 

, 

O.P!l.'S'° /4'. 91' gel IL.. t:>:P 6 .. ~7 o. "I 7t:r ~.Le -1- a 7 2..4 -:>7d.::S I'!~,£,,,< 

./') ,.., 'Z <" J-;:.a~ 9.:> 1 z..7c c;.~4 ~5 • .¢88 1. Jd +e7 85 4..:; 0 () /'J~"~v 
o>'# :t.; /~~.L.? //tJ 12-4~ 6.~"3 C) • 41 9 ,"$' ~- /S -lo SS L<t:t A 1,!J;.d0 

,;' ""' .,,.....,"'/ 
C:.84J - ,. ir,.... 

-.r~.;"' i .../, .;L.., - ,, .,,L.,A e /Wql"f'J'• f<"" .Jfz w, lr/cr-t /e L.(' ,, JtJ:?ao ( ~"'"I J 
,,/,."_ - ' ~- -· -1//-

- LL 
II/// ~4!/", "'.r> , -/,.._ e ,,..J '- - ..... /~40 ~ .... . 

I" " 
, 

SIGNATURE(S): z;. 4£L PAGE!:_oF _!:-



[ It) T-T~NlIB,loc 

Project Site Name: 
Project No.: 

O Domestic Well Data 
(XJ Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Monitor Reading (ppm): 

WeU Casing Diameter & Material 

Type: 2" dia PVC 

Total Well Depth (TO): I 7. '6" 
Static Water Level (WL): ::; • 7 ) 

8-9 

Analysis 

vc::>cs 82606 

VOCs8015B 

SVOCs (8270C) 

SVOCs(SIM) 

SVOCs (8151A) 

Explosives (8330) 

Total Metals (6020) & Tolal Hg (7470A) 

Dissolved Metals (6020) & Dis. Hg (7470A) 

Am.monia (350.1) & Nitrate (353.2) 

Duplicate ID No.: 

GROUNDWATER SAMPLE LOG SHEET 

Page_Lot Z-

NSWCCRANE Sample ID No.: 13GWT0701 

Sample location: 13MWT o 7 
~~~---~~~~ 

N9060 CTO 0279 

Sampled By: 
C.O.C.No.: 
Type of Sample: 
[X] Low Concentration 
O High Concentration 

SEE LOW FLOW PURGE DATA SHEET 

Preservative Container Requirements Collected 

HCl/4°C (3) 40 ml Vials () 

HCl/4°C (2) 40 ml Vials 

4°C (2) 1 LAmber 

4°C (2) 1 LAmber 

4°C (2) 1 LAmber 

4°.C (2) 1 LAmber 

HN03/4°C (1) 1 LHDPE 

HN03/4°C (1) 1LHOPE 

H2S04/4°C (1) 1 LHOPE 

-· 



["II:] Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWCCRANE WELLID.: /$.M'Wro7 
PROJECT NUMBER: N9060 CTO 0279 DATE: _4......,/...-Z.-.7,c;.;'i.-<J_3.__ ______ _ 

Time 

. . (:t:llt.$:.l : ;\ ,,n., 
/02.0 3, 7 - - - - - - - SrA-1t .1"<./.<ft:"4 
/030 S'. IZ. / '3d 15. 3 C) 4.tJZ. a.?6Z. 0.. ,.J<" "1 /'7'7 /~ /3c>e:>-"t/ ,.. ~ 4" -'-<-
/(.)¥0 ~ 71 I J.<t:> ~ <". ,c.z 4."7 C>. 97t,;. ~.n::. .2.oe /:!. 2400 MI ., 
/£J.~t:::> L./2. J di:> ,,,,. "°'LI ,,,1_ c16 (),'10<"' "" ':JL ~::? ~ lo ?4°'1 .1111 ,. 
//00 ~.58 /Q ~ J.L /~ ~(J7 o.qq< o. -,4 246 a,, 44da .... 1 II 

I//~ ~.~GI t<>~ 't:-. qo 4.o-r · 0.794 a.?R 2~1 ftf,S 5~hll LI 

//'Z. 0 (i',. 7 z l!/O 1-f". l('C, 4.o':\ 0.99 <' (). ~ q z;e q I /-ZOO 111 I II 

I/ ?,. 0 L.111:.:7 Bo I i"- ef'9 4.a I 0 Q99 e> ':IP, 2~S- 7, 2. 700~ Nil II 

11 40 ~. 70 AO 1<.'i't $. ')/:; J,4/CJ 0.34 2."72.. L./:... 17Ja:JO w. I (I 

l' .i;"'c) ~- 7~ Sit~ J 5.:->-S J:97 I, t>Z. e:J> "· '.13 t..7~ -'...d. 18..<0<l ~ l 11 

~ l :S-5 4'.75 ~o 15".t:.o ":t ,,fl /.c.)~0 o. )4 z. 78 ~-R 9 (JOC) M I t.A 

I 'L vd - - - - - - - - -r-.,,-~ .$"'1,,..,-/~ ... 

"' 

SIGNATURE(S): ~ PAGE~ OF-= 



( I t) Teba Toch NUS,~. 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
U Other Well Type: 
0 QA Sample Type: 

Method: 

Monitor Reading (ppm): -

Analysis 

V0Cs82606 

VOCs80158 

SVOCs (8270C) 

SVOCs (SIM) 

SVOCs (8151A) 

Explosives (8330) 

Total Metals (6020) & Tolal Hg (7470A) 

Dissolved Metals (6020) & Dis. Hg (7470A) 

Ammonia (350.1) & Nitrate (353.2) 

MS/MSD Duplicate ID No.: 

GROUNDWATER SAMPLE LOG SHEET 

Page_{_ of '2, 

NSWCCRANE Sample ID No.: 13GWT 08()1 

N9060 CTO 0279 Sample Location: t3MWT08 

Sampled By: 
~~~~~~~~ 

C.O.C.No.: 
Type of Sample: 

[X] Low Concentration 
0 High Concentration 

SEE LOW FLOW PURGE DATA SHEET 

Preservative · Container Requirements Collected 

HCl/4°C (3) 40 ml Vials lolO l 
HCl/4°C 2) 40 ml Vials 

4°C (2) 1 lAmber 

4°C 2) 1 lAmber 

4°C (2) 1 lAmber 

4°C (2) 1 lAmber 

HN03/4°C (1) 1 l HOPE 

HN03/4°C 1) 1 lHOPE 

H2S04/4°C (1) 1 l HOPE 

Slgnature(s): 



(11:) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWC CRANE WELL ID.: / .S;+fW7a8 
~------------------------N 9060 CTO 0279 DATE: ---4~'/-JZ;. .... ~...,.· fi._c:?.._..3...__ _____ _ 

Time 

"""·': . (bi~$;;}; 
/'<I /Z. ;JP~ '4 
/'f/z. z... '3-~ I /.ltfJ. /4. /{, .A.34 o. 88 l .. ?1 r/~ / 70 ;za~ ,.,/ .c'/ .. .,,,.I'.,, 
/43Z. ~.4'~ 80 UJ.77 <. ~<&j O.AO 2.,,QQ, r/7() "o 2.eJ()() //. $/ ~/;vc/.., 
144Z. 3.'7Z.. /OCJ /4.74 5, 13 o. 77 2, / () +18Z 3Z. 30d0 CJ~&~ -
Jd.SZ. 3.80 /t>O )4.78 s.14- 0-76 z. 0 .e. -f /B!I 2.1 4tJ()<.) ,, 
/StJ2 3.8s /0" J "'· f} z. $,It ().7~ z. "'8 +IJ3 15 S"aoa Ii 

/.:)/2 J,69 I 0 a 14.!U 5-.10 o.74 2.,~a •/f 7 13 /..:oa" , , 
J52Z. 3,q ~ /O(j 14.Aa "S, el 9 o.74. 2.3'7 +21.lZ. JZ. 7fJ()CJ " 
1532. 3. ~ 7 /00 14."17 5.07 o.74 2,d I +L..o4 II Rooo lo 

J~d.'J 4 o.:. JOO 14..~"f' 5,tJ, o. 74 2-.45'" .+ :Z.06 JO gaod ,, 
JS-4:} - - - - - - - - s,,,,,,..,. ~ Q ~--" 

SIGNATURE(S): ..£&~/_ 5J,1i. 2 µ1P //tff~ PAGE .2..oF 'Z-
- / 1 



[it) TebaTochNUS.I~ 
Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
U Other Well Type: 
0 QA Sample Type: 

Monitor Reading {ppm): -

Wei Casing Diameter & Material 

T~: 2" dia PVC 

. : .. ; ' - ·. 
=-=ih."=..:;,..- ---='Ii!:=::.----..::-

Analysis 

VOCs8260B 

V0Cs8015B 

SVOCs (8270C) 

SVOCs(SIM) 

SVOCs (8151A) 

Explosives (8330) 

Total Metals (6020) & Tolal {7470A) 

Dissolved Metals (6020) & Dis. Hg (7470A) 

Am.mania (350.1) & Nitrate (353.2) 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Page_\_ of 2---

Sample ID No.: 13GWTQ! 01 

Sample location: 13MWT oq 
..,.........-----~~~~~ 

Sampled By: ~-~ 
C.O.C. No.: O 9 9 3 
Type of Sample: 

[X) low Concentration 
0 High Concentration 

SEE LOW FLOW PURGE DATA SHEET 

Preservative Container Requirements 

HCl/4°C (3) 40 ml Vials 

HCl/4°C (2) 40 ml Vials 

4°C (2) 1 L Amber 

4°C (2) 1 LAmber 

4°C (2) 1 LAmber 

4°C (2) 1 L Amber Yes 

HN03/4°C (1) 1 LHDPE Yes 

HN03/4°C (1) 1 LHDPE 0 
H2S04/4°C (1) 1L HOPE Yes 

i.. 



(11::)Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE WELL ID.: _·...,\) .... ~....._ ........ \ .... o_..ct ______ _ 
PROJECT NUMBER: N9060 CTO 0279 DATE: '-'1}1N'!> 

--~ ......... ,~-----------
Time Comments 

-

"· 

SIGNATURE(S): '\Lc.J ~~S\b ... PAGE~OF~ 



( it)TetraMNUS.~ 

Project Site Name: 
Project No.: 

U Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
a· QA Sample Type: 

Monitor Reading (ppm): -

Well Casing Diameter & Material 

Type;: 2" dia. PVC 

TotalWeUDepth(TO): ZJ.o3 
Static Wat.er Level (Wl): 7 A' 7 

VOCs8260B 

VOCs80158 

SVOCs (8270C) 

SVOCs(SIM) 

SVOCs (8151A) 

Explosives (8330) 

Total Metals (6020) & Total Hg (7470A) 

Dissolved Metals (6020) & Dis. Hg (7470A) 

Ammonia (350.1) & Nitrate (353.2) 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCAANE 

N9060 CTO 0279 

Page_LotL-

Sample ID No.: 13GWT 01oi 
Sample location: _1_aMW_T_t11_'~----
Sampled By: '?: AJ.t1## 

C.O.C. No.: d1 S 'i 
Type of Sample: 
[X] Low Concentration 
0 High Concentration 

SEE LOW FLOW PURGE DATA SHEET 

H0/4°C (2) 40 ml Vials 

4°C (2) 1 LAmber 

4°C (2) 1 LAmber 

4°C (2) 1 LAmber 

4°C (2) 1 LAmber 

HN03/4°C (1) 1 L HOPE 

HN0314°C (1) 1 L HOPE 

H2S04/4°C (1) 1 L HOPE 

,. 
/ 



. ["fl:) Tetra Tech NUS, Inc. 

. PROJECT SITE NAME: 
PROJECT NUMBER: 

Time 

"'"·''"''"'"'"" . 

LOW FLOW PURGE DATA SHEET 
. " • 

NSWC CRANE WELL ID.: / :J 11111/re>S' 
N9060 CTO 0279 DATE: --s-"""Z"""'~,...V--113 .... --------

·.· ·1c~~~1'.\ii·2~ ~ . . ~ 'i''Jli.ljlfa 
OBIS ·1~4 ..... ....... - - ..- -
t:>~ZA 7.84 /2() /4,'*Z 5,~5 "· 732. /.$4 .)3/ z. I /ZOt::J.,,..,/ /'/,(!',,IA 

oA:r.S ? ~'7 ,. ~" 1~,A7 ,r,JJI~ o,'?4J /• ~.iS'" J II~ 0.3:) Z30CM I ,,,-/ E .A .JI' 

t:>Rtl/tB "· 91 JA() 14.,3 $.4-S "· 7-1-5' /;:.&4- J~ilf. o. /t:J ':1.:2&)0,M,/ ,,._L. 4""" ,,c 
oA 'i'f •7, '$' /() () /4.99 S.47 d,747. /,,Z3 I.IS o./o L''l..:t" tS M I t:U.a-'/,,I( 

~' 08 7. 'J8 JO() l"l.tJ z. ~4~ t:J. 7 4 3 / .. z,t:J 1~7 o. 'r ~.:too.-/ £'~~A"f 

e.~18 H.oo '"" hJ, 7() s.-95 0.738 ~·Z4 138 /. d () A. ~dOM I It! if if'A,llf 

O'>Z~ 8. oz.. / 04 /4 . .it: I .. s-.4 ~ o.737 /. '2.7 /90 o.~o "7.?oo A.t I CL.tr"'IH 
6<.\~A e. ()4 100 /tl!.r .d3 $'.lf)d c. 731 J, 2.4 I 4:!. A./O A~oo -1 i!!Li!'A~ 
6 'Iii. .R s.os JOO /4 '.4() ,..r, 3, o, 7.z. 7 J.ZZ 14~ A,/4 '~00 ,.,,, ~L~A~ 

oCJ<8 a.07 JOO 14. .3d. 5'.38 ~.7L5 l·L I 194 a. /Cl /0300MI et GA.It 

''"'" - - - - - - - - ,s-,<,..-r J;,~,e,,;# 4 

. 

--

-

' 

SIGNATURE($): ~ ¥ PAGE~OF e_ 



( 11:) T-T~MUS.~ 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X) Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

VOCs8260B 

V0Cs8015B 

SVOCs (8270C) 

SVOCs(SIM) 

SVOCs (8151A) 

Explosives (8330) 

Total Metals (6020) & Tolal Hg (7470A) 

Dissolved Metals (6020) & Dis. Hg (7470A) 

Ammonia (350.1) & Nitrate (353.2) 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE 
N9060 CTO 0279 

Page_\_ of ':l. 

Sample ID No.: 13GWT\.o 01 

Sample Location: _1_3MWT~__....\()'"'------
Sampled By: ~ .\»w;>RS--
C.O.C. No.: oP?3 
Type of Sample: " 

fX] Low Concentration 
0 High Concentration 

SEE LOW FLOW PURGE DATA SHEET 

Preservative Container Requirements Collected 
HCl/4°C (3) 40 ml Vials 0 
HCI /4°C (2) 40 ml Vials 

4°C (2) 1 LAmber 

4°C (2) 1 LAmber 

4°C (2) 1 LAmber 

4°C (2) 1 LAmber 

HN03/4°C (1) 1 LHOPE 

HN0314°C (1) 1 LHDPE 

H2S0414°C (1) 1 LHDPE 



(11b)Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE WELL ID.: _..\)__,,~---\..,o ___ _.. ___ _ 
PROJECT NUMBER: N9060 CTO 0279 DATE: l.\fl,1 lt.'J'\ 

~-¥,.-.,~w-------~-----~ 

Time Water Level 

SIGNATURE(S): ~h.tfYY-. PAGE'a--OF J_ 



(IL) T-T~NUS.loc 
Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
U Other Well Type: 
0 QA Sample Type: 

Monitor Reading (ppm): -

Well Casing Diameter & Material 

Type: 2" dia PVC 

Total Well Depth (TD): fl:l°l 

Analysis 

VOCs8260B 

VOCs8015B 

SVOCs (8270C) 

SVOCs (SIM) 

SVOCs (8151A) 

Explosives (8330) 

Total Metals (6020) & Tolal Hg (7470A) 

Dissolved Metals (6020) & Dis. H (7470A) 

Ammonia (350.1) & Nitrate (353.2) 

MS/MSO Duplicate ID No.: 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCAANE 
N9060 CTO 0279 

Page_l_of 

Sample ID No.: 13GWT \\ 01 
Sample location: 13MWT \~ 
Sampled By: .... (5....,..\).-AUC--.v-~--
C.O.C. No.: o 9? Z. 
Type of Sample: 

[X] Low Concentration 
0 High Concentration 

SEE LOW FLOW PURGE DATA SHEET 

Preservative Container Requirements 

HCl/4°C (3) 40 ml Vials 

HCl/4°C (2) 40 ml Vials 

4°C (2) 1 lAmber 

4°C (2) 1 lAmber 

4°C (2) 1 lAmber 

4°C (2) 1 lAmber 

HN03/4°c (1) 1 l HOPE 

HN03.14°C (1) 1 l HOPE 

H2S04/4°C (1) fLHOPE 

·· Signature(s): 



i"1tJretra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWC CRANE WELL ID.: \~fl'.W\\.\ 
N9060 CTO 0279 DATE: -a...~-...../7...,..~-;a)....-.-------

' ' 
Time Water Level 

\ .~ L.. 

SIGNATURE(S): ~J,~ ~~ PAGE~o4.. 



[ it:)TobaMNUS.~ 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
U Other Well Type: 
0 QA Sample Type: 

Method: 

Monitor Reading (ppm): 

Well Casing Diameter & Material 

Type: 2" dia. PVC 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE 
N9060 CTO 0279 

Page__l_ot v 
( 

Sample ID No.: t3GWT I Lot ~ I=" 
Sample location: 13MWT tl. 
Sampled By: -,-. £....,...oJ-,,-#-~.,,...---
C.O.C. No.: a992- ~ ~'i3 
Type of Sample: 
[X] Low Concentration 
a High Concentration 

SEE LOW FLOW PURGE DATA SHEET 

Total Vol. Purged ( 

:::;~:::-;:-:1E::~,:3JIB~4TC:._~=~--. 
Analysis Preservative Container Requirements 

VOCs8260B HCl/4°C (3) 40 ml Vials 

VOCs8015B HCl/4°C (2) 40 ml Vials 

SVOCs (8270C) 4°C (2) 1 lAmber 

SVOCs(SIM) 4°C (2) 1 lAmber 

SVOCs (8151A) 4°C (2) 1 lAmber 

Explosives (8330) 4°C (2) 1 lAmber 

Total Metals (6020) & Tolal Hg (7470A) HN03/4°C (1) 1 lHDPE 

Dissolved Metals (6020) & Dis. Hg (7470A) HN0314°C (1) 1 LHOPE 

Ammonia (350.1) & Nitrate (353.2) H2S0414°C (1) 1 lHOPE 



["T-1:] Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWC CRANE WELL ID.: _..,1(1...M3';..:M~~w;...r;,..__/_<=..__ ____ _ 
N9060 CTO 0279 DATE: 1$/.Z. ~/o $ 

Time Water Level Comments 

,, ,, 
I I ,, 

.. ,, 
If I\ 

, .. 
•I II 

SIGNATURE(S): ~ ~ PAGE~OF_.Z. 



[ IL]T ... MNUS.~ 
Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Monitor Reading (ppm): -

wea Casing Diameter & Material 

. Type: 2" dia PVC 

· VOCs82608 

VOCs8015B 

SVOCs (8270C) 

SVOCs (SIM) 

SVOCs (8151A) 

Explosives (8330) 

Total Metals (6020) & Tolal Hg (7470A) 

Dissolved Metals (6020) & Dis. Hg (7470A) 

Ammonia (350.1) & Nitrate (353.2) 

MS/MSD Duplicate ID No.: 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Page of~ 

Sample 10 No.: 13GWT \3 01 
Sample Location: 13MWT \0 ...,,........,,...._..;..:....~~~~ 

Sampled By: i -~~'-
C.O.C. No.: o 'llf>.-
Type of Sample: 

[X] Low Concentration 
a High Concentration 

SEE LOW FLOW PURGE DATA SHEET 

HCl/4°C 

HCl/4°C (2) 40 ml Vials 

4°C (2) 1 LAmber 

4°C (2) 1 LAmber 

4°C (2) 1 LAmber 

4°C (2) 1 LAmber 

HN03/4°C (1) 1 LHDPE 

HN0314°C (1) 1 l HOPE IJb 
H2S04/4°C (1) 1 LHDPE 

<;) oSu,o~a\ 



("fl:)retra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE WELL ID.: _\)......_~ __ "'"\_,_.~...__ _____ _ 
PROJECT NUMBER: N9060 CTO 0279 DATE: ~/""J {\?'\ ~-~ . ..,.,.., ....... ________ _ 

Time Comments 

SIGNATURE(S): \LJ ,u)§"~ n.,t.......: PAGEaoF ..e: 



( It] T'"3TocnNUS,I"' 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Method: 

Monitor Reading (ppm): -

Well Casing Diameter & Material 

Type: 2" dia. PVC 

otal Well Depth (TO): 

Analysis 

VOCs82606 

VOCs8015B 

SVOCs (8270C) 

SVOCs(SIM) 

SVOCs (8151A) 

Explosives (8330) 

Total Metals (6020) & Tola! Hg (7470A) 

Dissolved Metals 6020) & Dis. Hg (7470A) 

Ammonia (350.1) & Nitrate (353.2) 

MS/MSD Duplicate ID No.: 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE 
N9060 CTO 0279 

Page__\_ of .2_ 

Sample ID No.: 13GWT"" 01 
Sample Location: -=1 ..... aMW_T_\'\..._ ___ _ 

Sampled By: i . f>A\.\.42\1\--"L 
C.O.C. No.: O 91"£ 
Type of Sample: 

[X] Low Concentration 
0 High Concentration 

SEE LOW FLOW PURGE DATA SHEET 

Preservative Container Requirements Collected 

HCl/4°C (3) 40 ml Vials 

HCl/4°C (2) 40 ml Vials 

4°C (2) 1 lAmber 

4°C (2) 1 lAmber 

4°C (2) 1 lAmber 

4°C (2) 1 lAmber 

HN03/4°C (1) 1 lHDPE 

HN0314°C (1) 1LHDPE 

H2S04/4°C 1) 1LHDPE 

Signature(s): 



(-..:]Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWC CRANE WELL ID.: _)..,.~.._"1'.......,vJ~\;;-\'-'--------
N9060 CTO 0279 DATE: --~.,_.__,.j-.0)"""---------

SIGNATURE(S): "§\..(~ ~rut<---< PAGE..l._oF 2-



(it) T ... TmnNUS.~ 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
(X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

ell Casing Diameter & Material 

Type: 2• dia. PVC 

Analysis 

· VOCs8260B 

VOCs8015B 

SVOCs (8270C) 

SVOCs(SIM) 

SVOCs (8151A) 

Explosives 8330) 

Total Metals (6020) & Tolal Hg (7470A) 

Dissolved Metals (6020) & Dis. Hg (7470A) 

Ammonia (350.1) & Nitrate (353.2) 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE 
N9060 CTO 0279 

Page_\_ of~ 

Sample ID No.: 13GWT\°S 01 

Sample Location: 13MWT ; 
Sampled By: -.ql--,\';)-A04...=:..-Nel-~---
C.O.C. No.: a?ff} 
Type of Sample: 

[X] Low CoACentration 
0 High Concentration 

SEE LOW FLOW PURGE DATA SHEET 

Preservative Container Requirements Collected 
HCl/4°C (3) 40 ml Vials 

HCl/4°C (2) 40 ml Vials 

4°C (2) 1 lAmber 

4°C (2) 1 lAmber 

4°C (2) 1 lAmber 

4°C (2) 1 lAmber 

HN03/4°C (1) 1 l HOPE 

HN0314°C (1) 1LHDPE 

H2S04/4°C (1) 1LHDPE 

·· Signature(s): 



["Fl:] Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SI.TE NAME: 
PROJECT NUMBER: 

NSWC CRANE WELL ID.: __ \,_~_,~,___,___\-..,'!\ ______ _ 
N9060 CTO 0279 DATE: ')/p(O) 

~~.,....., .......... ~--~~~~~~~ 

... 

SIGNATURE(S): ~ ~ " ,\ \.~ \"\r-l. PAGE~F_l 



[ It] TettaTochNUS.~. 

Project Site Name: 
Project No.: 

a Domestic Well Data 
(X] Monitoring Well Data 
U Other Well Type: 
a QA Sample Type: 

Monitor Reading (ppm): -

WeU Casing Diameter & Material 

Type: 2" dia. PVC 

Analysis 

VOCs8260B 

VOCs80158 

SVOCs (8270C) 

SVOCs (SIM) 

SVOCs (8151A) 

Explosives (8330) 

Total Metals (6020) & Tolal Hg (7470A) 

. Dissolved Metals (6020) & Dis. Hg (7470A) 

Am.mania (350.1) & Nitrate (353.2) 

MS/MSD Duplicate 10 No.: 

GROUNDWATER SAMPLE LOG SHEET 

Page of 

NSWCCRANE Sample ID No.: 13GWT\b 01 
N9060 CTO 0279 Sample location: 

Sampled By: 
13MWT~ 

C.O.C.No.: 
Type of Sample: 

(X] Low Concentration 
a High Concentration 

SEE LOW FLOW PURGE DATA SHEET 

Preservative Container Requirements 
HCl/4°C (3) 40 ml Vials 

HCl/4°C (2) 40 ml Vials 

4°C (2) 1 LAmber 

4°C (2) 1 LAmber 

4°C (2) 1 LAmber 

4°C (2) 1 l Amber 

HN03/4°C (1) 1 LHDPE 

HN03/4°C (1) 1 LHDPE 

H2S04/4°C (1) 1 LHDPE 

Collected 

NO 



[1':] Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWCCRANE WELL ID.: _.....~_J?W........--:7..-......\-='---------
DATE:5¥ · N9060 CTO 0279 

Time Water Level 

SIGNATURE(S): ~ ~ : , . 

\'\~\ ."\Q,. PAGEl.._oFcZ 



[it) TfilraTOOhNUS,J~ 
Project Site Name: 
Project No.: 

0 Domestic Well Data 
(X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Monitor Reading (ppm): -

Well Casing Diameter & Material 

Type: 2" dia. PVC 

End PUfQ9 (hrs): 

Total Purge Time (min}: 150 
Total Vol. Purged ( /'$. Z. 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Page_/_ of t--

Sample ID No.: 13GWTi7 01 

Sample Location: 13MWTf7 
Sampled By: 
C.O.C.No.: 
Type of Sample: 
[X] Low Concentration 
0 High Concentration 

SEE LOW FLOW PURGE DATA SHEET 

~~~~ .... ~~-~:;£.: [~~·!1111~1.J~i&~~~~~~~~:~;=·: __ 
Analysis Preservative Container Requirements Collected 

VOCs8260B HCl/4°C (3) 40 ml Vials 

VOCs8015B HCl/4°C (2) 40 rill. Vials 

SVOCs (8270C) 4°C (2) 1 LAmber 

SVOCs (SIM) 4°C (2) 1 LAmber 

SVOCs (8151A) 4°C (2) 1 lAmber 

Explosives (8330) 4°C (2) 1 LAmber 

Total Melals (6020) & Tolal Hg (7470A) HN03/4°C (1) 1 LHDPE 

Dissolved Metals (6020) & Dis. Hg (7470A) HN0314°C (1) 1 LHDPE 

Ammonia (350.1) & Nitrate (3532) H2S0414°C x (1) 1 LHDPE 

Signature(s): 



[Th) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWC CRANE . WELL IP.: -....:li..;:3-.;M.,.....W....,_'T_/_7' _____ _ 
N9060 CTO 0279 DATE: 5/Z/03 

I 

Time 

, · .~cietti~~) ·,,~ •' - """'" ~ l' . . ..,. 

075.J a • 
O~d g.o~ 1 za 14.9Z s.~z o. i"TI /.-1'8 + 7S /4 /ZOO,ttt/ ~t~4,(' 

08/t> Cl) O°; ~()() /4, '(J "\, ~·{ 0,/~9 /.~9 '77 r~ ~2()0 ,, 
OBZO 9.0~ 1oa J.4. t:.:.-Z. 5.~~ 0-1~7 / • . '=li 7:J 15' ~zoo II 

oR!lO q o~ 100 14. 9 'J 5 ~q. "· 1~e o.59 sz 15 4~oa H 

~Ad.O '3.o~ /()0 r~J".l -~ ~4 10. it:..7 t:J .~ 0 .At-=:- 18 1'700 '' 
00:50 9.o~ JOO Iii. /5 5".~3 t""l,; GI~ rt.57 P/9 18 l.t.':200 l: 

o~oo 9.o~ 100 /!$.ZI 5.3S 0' l(OC> o.5<:. ..,~ f 7 7zao It 

oq 10 9.o.:; 100 IS"~ 5."2.4. o. tr ..... "7 o.SS 94' IS 8ZcJO 11 

092.0 ~-0" 100 /S.38 <: 39- O.j~ 7 o.t>S "J7 IS 9200 t I 

oq.'lo C},03 iOC 15.51 s.~ d. i (:,8 o. 54- JOO I~ 1ozoo I l 

0940 9.c>~ IC)~ 15-52.. 5.~4 o.t~·1 a.SS ioz '" I I Z.00 l ( 

0')50 9.o.3 100 IS:~' .S.34 o.1~e 0,. 54- IOQ. 13 1z.zao I I 

1000 ~.o5 10~ 15". 71 t;;. 3!> o. \., \ o. S-4 1oa IZ. I ~2c.t: •• 
tOIO 9.0'- 100 15,,, s.~s O.i70 0..54. I lO ll 14.Z.co II 

IO.to ,.oG. I c;> c.> l~A.70 ,t; "~ 0.\ 70 o. S'~ I \2 10 1 .c;z<io \ I 

-

SIGNATURE(S): ~~ PAGel:oF !:_ 



( 11:) T-TocTI NUS, loc. 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Monitor Reading {ppm): -

. Well Casing Diameter & Material 

Type: 2" dia. PVC 

Analysis 

VOCs8260B 

VOCs8015B 

SVOCs (8270C) 

SVOCS(SIM) 

SVOCs (8151A) 

Explosives (8330) 

Total Metals (6020) & Tolal (7470A) 

Dissolve<tMetals (6020) & Dis. Hg (7470A) 

Ammonia (350.1) & Nitrate (353.2) 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Page_\_ of 

Sample ID No.: 13GWT \t 01 I P' 
Sample Location: _1_3MW __ T_,\f,..__ ___ _ 

Sampled By: i ~Aµ<qyt."'-
C.O.C. No.: o ??S-
Type of Sample: 

[X] Low Concentration 
0 High Concent~ation 

SEE LOW FLOW PURGE DATA SHEET 

Preservative Container Requirements Collected 

HCl/4°C (3) 40 ml Vials 

HCl/4°C (2) 40 ml Vials 

4°C (2) 1 lAmber 

4°C (2) 1 lAmber 

4°C 2) 1 lAmber 

4°C (2) 1 lAmber 

HN03/4°C (1) 1LHOPE 

HN0314°C (1) 1LHOPE 

H2S04/4°C 1) 1 lHDPE 



(i:t:)Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWC CRANE WELL ID.: _\~-~ ........... "\ .... \~-------
N9060 CTO 0279 DATE: 5t;.to3 

~~,~,-.. ...... ~~~~~~~-
Time Comments 

SIGNATURE(S):~ ~ PAGEiOF~ 



Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X) Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

End 

Total Purge Time (min): \\.\) 

Analysis 

· VOCs8260B 

VOCs80158 

SVOCs (8270C) 

SVOCs(SIM) 

SVOCs (8151A) 

Explosives (8330) 

Total Metals (6020) & Tolal H (7470A) 

Dissolved Metals (6020) & Dis. Hg (7470A) 

Ammonia (350.1) & Nitrate (353.2) 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE 
N9060 CTO 0279 

Page_Lot.1_ 

Sample ID No.: 13GWT \~ 01 
Sample Location: 13MWT \q 

~~----~~~~~ 

Sampled By: ~. ~&!+< i>YI!< 
C.O.C. No.: ~'l?>-
Type of Sample: 

[X] Low Concentration 
0 High Concentration 

SEE LOW FLOW PURGE DATA SHEET 

Presentative Container Requirements Collected 

HCl/4°C (3) 40 ml Vials 

Ha/4°C (2) 40 ml Vials 

(2) 1 lAmber 

(2) 1 lAmber 

(2) 1 lAmber 

(2) 1 LAmber 

HN03/4°C (1) 1 lHDPE 

HN03/4°C (1) 1 LHDPE 

H2S04/4°C (1) 1 lHDPE 



["'Fh] Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE IJf' 
PROJECT NUMBER: N9060 CTO 0279 

,. Time Water Level Comments 

SIGNATURE(S): ~ ~ • PAGE~OF~ 



[it) TetraTeroNUS,kE. 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Method: 

Monitor Reading (ppm): -

Well Casing IJiameter & Material 

Type: 2· dia. PVC 

Total Well Depth (TO): 2l .1Ji° 

//.Z. 

· VOCs8260B 

VOCs8015B 

svoes (8270C) 

SVOCs(SIM) 

SVOCs (8151A) 

Explosives (8330) 

Total Metals (6020) & Tola! Hg (7470A) 

Dissolved Metals (6020) & Dis. Hg (7470A) 

Ammonia (350.1) & Nitrate (353.2) 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 
Type of Sample: 

Pagej_ of _1_ 
( 

13GWT zoo1 f ~ 
13MWT Z.O 

[X] Low Concentration 
0 High Concentration 

SEE LOW FLOW PURGE DATA SHEET 

Container Requirements 
HCl/4°C (3) 40 ml Vials 

HCl/4°C (2) 40 ml Vials 

4°C (2) 1 lAmber 

4°C (2) 1 lAmber 

4°C (2) 1 lAmber 

4°C (2) 1 lAmber 

HN03/4°C (t) 1 L HOPE 

HN0314°C (1) 1 lHOPE 

H2S04/4°C 1) 1LHOPE 



["'Fb)retra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE WELL ID.: I 3 MW 7 2 a 
PROJECT NUMBER: N9060 CTO 0279 DATE: -41-~-,-0-3---------

Time Comments 

.. H .. 
" 

., 
i.fA,tf 

"' ... 
If 

u 

£.; 

"' ., 
'-1 ,, 
"' 
" 
ll 

•I 

LI 

ti 

~I 

PAGE')_OF~ 



[ 11:] T-T~NUS,~ 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Monitor Reading (ppm): 

Well Casing Diameter & Material 

Type: 2" dia. PVC 

Total Well Depth (TO): Z 2 .OS° 

One Casing Volume(ga()') /t 7 
Start Purge (hrs): //~3 

End Purge (hrs): 15 0 3 

VOCs8260B 

VOCs8015B 

SVOCs (8270C) 

SVOCs(SIM) 

SVO;Cs (8151A) 

Explosives (8330) 

Total Metals (6020) 8.. Tolal Hg (7470A) 

Dissolved Metals (6020) & Dis. Hg (7470A) 

Ammonia (350.1) & Nitrate (353.2) 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Page_L_ of 2-

Sample 10 No.: 13GWT 20of 
Sample location: 13MWT ZP --------Sampled By: ~L•J4~~ 
C.O.C. No.: d? 89 
Type of Sample: 

[X] low Concentration 
0 High Concentration 

SEE LOW FLOW PURGE DATA SHEET 

HCl/4°C (2) 40 ml Vials 

4°C (2) 1 LAmber 

4°C (2) 1 LAmber 

4°C (2) 1 LAmber 

4°C (2) 1 LAmber 

HN03/4°c (1) 1 LHDPE 

HN03/4°C (1) 1 LHDPE 

H2S04/4°C (1) 1 L HOPE 



["II::) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWC CRANE WELL ID.: __ /._3_/t/~f..11...,. 1_r_z __ e> _____ _ 
N9060 CTO 0279 DATE: S' 4/o l 

Time Water Level Comments 

. SIGNATURE(S): ~.&:· /__,, PAGE~OF~ 



(IL) TOOaMNUS,loc 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
U Other Well Type: 
0 QA Sample Type: 

WeH Casing Diameter & Material 

Type: 2" dia. PVC 

Analysis 

VOCs8260B 

VOCs8015B 

SVOCs (8270C) 

SVOCs(SIM) 

SVOCs (8151A) 

Explosives (8330) 

Total Metals (6020) & Tolal Hg (7470A) 

Dissolved Metals (6020) & Dis. Hg (7470A) 

Ammonia (350.1) & Nitrate (353.2) 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE 
N9060 CTO 0279 

Page_l_ of -.:l_ 

Sample ID No.: 13GWT~ 01 
Sample location: 13MWT'h 

~~~~~~~~ 

Sampled By: \>, .9'M,ks>vt:::S< 
C.O.C. No.: <1 f P / 
Type of Sample: 
[X] low Concentration 
0 High Concentration 

SEE LOW FLOW PURGE DATA SHEET 

Preservative Container Requirements 

HCl/4°C (3) 40 ml Vials 

HCl/4°C (2) 40 ml Vials 

4°C (2) 1 lAmber 

4°C (2) 1 lAmber 

4°C (2) 1 lAmber 

4°C (2) 1 lAmber 

HN03/4°C (1) 1 lHDPE 

HN03/4°C (1) 1 lHDPE 

H2S04/4°C (1) 1 l HOPE 

Signature(s): 



('11:) Tetra TecO NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

\... 

SIGNATURE(S): ~ ~ PAGE_boF~ 



( tt)T-T-NUS,I~ 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
U Other Well Type: 
0 QA Sample Type: 

Monitor Readi (ppm): 

Well Casing Diameter & Material 

Type: 2" dia PVC 
Total Well Depth (TO): / 7. 7' 
Static Water Level (Wl): ·z~4 

Start Purge (his): 

Analysis 

VOCs8260B 

V0Cs8015B 

SVOCs (8270C) 

SVOCs(SIM) 

SVOCs (8151A) 

Explosives (8330) 

Total Metals (6020) & Tola! Hg (7470A) 

Dissolved Metals (6020) & Dis. Hg (7470A) 

Ammonia (350.1) & Nitrate (353.2) 

MSIMSD Duplicate ID No.: -

GROUNDWATER SAMPLE LOG SHEET 

NSWCCAANE 
N9060 CTO 0279 

Page_}_ of 1-

Sample ID No.: 13GWT zzo1 
Sample Location: 13MWT zz. 

--~-----Sampled By: 1eifoJ41J,.I 
C.O.C. No.: c:>?' :>-
Type of Sample: 

[X] Low Concentration 
0 High Concentration 

SEE LOW FLOW PURGE DATA SHEET 

Preservative Container Requirements Collected. 

HCI / 4°C (3) 40 ml Vials Nil 
HCl/4°C (2) 40 ml Vials 

4°C (2) 1 lAmber 

4°C (2) 1 lAmber 

4°C (2) 1 lAmber 

4°C (2) 1 lAmber 

HN03/4°C (1) 1 lHOPE 

HN03/4°C (1) 1 lHOPE 

H2S04/4°C (1) 1 lHOPE 



['AM) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWC CRANE WELL ID.: __ 1~3 .... M_w_'7'_2._, _____ _ 
N9060 CTO 0279 DATE: §2c:')d,(Zij 

Time :,;~ ~ ~hlt-~j.' ¢::L •'; ,\;Ni:,,,:. :k~~',\ . 

1400 '7.6 - - - - - - - ~~~ ~~ 
I "f /C) /.1, ~ c{" '~"a /4.37 •.97 ~-2SS /. 17 .r/7; /2 /d>tt::Ja /t't..E4tf 
;42,.0 P.ze JAO is-.39 ~-9l... n ~."1 .. 4' J. 39 18/ IL z.ddo •• 
J4Jc.> u. '3' '() 0 /!'). 11 466 (J. ~ .... , J. s-a /SI '1. '} .'~6aO II 

/44rJ 8.!ic::> I oo I;:- 04- ..d..40 tj .;)~ ~. 1.03 "'"'<° 4.t:> .J!/.~o .. 
14SCJ 8-33 /00 I• 2. 9Z.. 4 2Z. o. 'Z~ 7 d. ~/ 72'3 5,o 5~ao \I 

j t>cJ cJ 8.2~ I fJ o J• .!13 4. /'t t!J,247 a.B~ 2. ~:;- o.15 LNJQ ~I 

/S"lcJ tJ.~s 100 1~ ·8 ';J d..O I o.Z47 ·a. '16 250 o. J() 7~00 ' l 

/52.0 8.40 Io o /4. /0 3,CJS" l'.).243 0.70 z~lJ d. iO 8~ao ~ ' 
I ::SJ o f!.A~ /00 14.t>I ~-92. o.z.;;z ""· ~ 11 2t:; I OJO '}6<JO I' 

1>40 8.4CJ /(()Cl 14.15" ~. 9~ o.Z4et o.~9 Z64 C),dd Jd&<Jc " 

~ 

-

SIGNATURE(S): ~ ~ PAGE~OF~ 



( il)r-MMm,loc 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
U Other Well Type: 
0 QA Sample Type: 

Monitor Reading (ppm): -

WeU Casing Diameter & Material 

T~: 2" dia. PVC 

Total Well Depth (TD): 24, ~O 
. Slatic Water Level (WL): 7. 'l 

Start Purge (hrs): 0,.¢0 

End Purge (hrs): IZ"/;o 
Total Purge Tune (min): z_.4a 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

PageLof 2-

Sample ID No.: 13GWT2301 
Sample Location: 13MWTZ3 
Sampled By: 
C.O.C.No.: 
Type of Sample: 
[X] Low Concentration 
0 High Concentration 

SEE LOW FLOW PURGE DATA SHEET 

::~~~~-!J~l&tli&l>If4k~¥lB~f!tlfit~~~~~~7~~ 
Analysis Preservative Container Requirements 

VOCs82608 Ha I 4°C (3) 40 ml Vials 

VOCs8015B Ha I 4°C 2) 40 ml Vials 

SVOCs (8270C) 4° C (2) 1 L Amber 

SVOCs(SIM) 4°C (2) 1 LAmber 

SVOCs (8151A) 4°C (2) 1 LAmber 

Explosives (8330) 4°C (2) 1 LAmber 

Total Metals (6020) & Total Hg (7470A) HN03/4°C (1) 1 LHDPE 

Dissolved Metals (6020) & Dis. Hg (7470A) HN03/4°C (1) 1 LHDPE 

Ammonia (350.1) & N"ttrate (353.2) H2S04/4°C 1) 1 LHDPE 

Duplicate ID No.: --



[-n:) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWCCRANE WELLID.: /3!i'WiZ3 
N9060 CTO 0279 DATE: _.._s.,..) .... o"""" ... l_"..,..3-------

Time Comments 

•• 
u 

11 

II 

LI 

~ I 

.. 
•' 
II 

" ,, 
II 

,, ,, 
I' 



Project Site Name: 
Project No.: 

ll Domestic Well Data 
[X) Monitoring Well Data 
ll OtherWellType: 
ll QA Sample Type: 

Static Water Level 

OneCasingV 

Start Purge (hrs): 

Analysis 

VOCs82608 

VOCs8015B 

SVOCs (8270C) 

SVOCs(SIM) 

SVOCs (8151A) 

Explosives (8330) 

Total Metals (6020) & Tolal Hg (7470A) 

Dissolved Metals (6020) & Dis. Hg (7470A) 

Ammonia (350.1) & Nitrate (353.2) 

MS/MSO Duplicate ID No.: 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCAANE 

N9060 CTO 0279 

Page_l__of 

Sample ID No.: 
Sample Location: 

13GWT}~ 01 
13MWTl.Lt. 

Sampled By: 
C.O.C.No.: 09 .,~ 

Type of Sample: 
[X) Low Concentration 
ll High Concentration 

SEE LOW FLOW PURGE DATA SHEET 

HCl/4°C (3) 40 ml Vials 

HCl/4°C (2) 40 ml Vials 

(2) 1 LAmber 

(2) 1 LAmber 

(2) 1 LAmber 

(2) 1 LAmber 

HN03/4°C (1) 1 LHDPE 

HN03/4°C (1) 1LHDPE 

H2S04/4°C (1) 1 L HOPE 

Signature(s): 



('Jb) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWC CRANE WELL ID.: -~~~-~"!"""!"'-~-'d' ... ~-------
N9060 OTO 0279 DATE: '-\f)Jb 101 

--.-...,1--~,~-----------------

Time Water Level 

SIGNATURE(S): ~.J~~ PAGE~OF~ 



[ It) , ... ,""NUS.~. 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X) Monitoring Well Data 
0 Other Well Type: 
D QA Sample Type: 

Wei Casing Diameter & Material 

Type: 2" dia. PVC 

ota1 wen Depth (TD): ~ 

Analysis 

VOCs8260B 

V0Cs80158 

SVOCs (8270C) 

SVOCs(SIM) 

SVOCs (8151A) 

- Explosives (8330) ~ • . a :.:> 

- Total Metals (6020) & Tolal Hg (7470A) 

~/V") Dissolved Metals (6020) & Dis. Hg (7470A> 

- Ammonia (350.1) & Nitrate (353.2) 

\,J\,.":. \(_'.\\r -e O"'\~ d'C\) 'V~ 

W\.."'- \"\.~' ~ \~ t)t\l U..~J\ 

GROUNDWATER SAMPLE LOG SHEET 

Page_Lof1 

NSWCCAANE Sample ID No.: 13Gwn.5 01 If ,c 
N9060 CTO 0279 Sample location: _13=MW___,T,_.A:~S----

Sampled By: s, 8Alt.ov~' 
C.0.C. No.: O'J-1_~.4 914 
Type of Sample: o'lt?¥'o ?f 2. 
[X} low Concentration 
D High Concentration 

SEE LOW FLOW PURGE DATA SHEET 

Preservative 
HCl/4°C 

HCl/4°C 

4°C 

4°C 

4°C 

HN03/4°C 

HN0314°C 

H2S04/4°C 

Container Requirements 
(3) 40 ml Vials 

(2) 40 ml Vials 

(2) t lAmber 

(2) 1 lAmber 

(2) 1 lAmber 

(t) 1 lHDPE 

(1) 1 lHDPE 

Collected 

... ~ ~ £.><{\~ e. \~ Q1\) ~/()'\ 

~ ~(fidfi3 ~~,.) f"\l4, ~ 
e,\~. v~~-~~ 

•~/o"\lolo~~ ~ 
~~ ~ Ql1( 'i/'Sf<>\ t.l\..~.u-' 

-~W:.-0 . e.... \)-)U ¢t\) "-..f~p'\ 

MSIMSD Duplicate ID No.: 



('Fl:)retra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWC CRANE WELL ID.: -~-~-"-~ .... ':'.> ______ _ 
N9060 CTO 0279 DATE: V.../-'tJ..~/U) 

--~.~...._,~-----------------

Time Water Level 

L. 

d-L ~\~. ~(). \~.()~ --



( I t;) Tetra T~ NUS. loc 

Project Site Name: 
Project No.: 

{] Domestic Well Data 
[X] Monitoring Well Data 
U Other Well Type: 
0 QA Sample Type: 

Well Casing Diameter & Material 

T~: 2• dia PVC 

. Start 

End Purge (hrs): 

Total Purge Time (min): \ l (o 

VOCs8015B 

SVOCs (8270C) 

SVOCs(SIM) 

SVOCs (8151A) 

Explosives (8330) 

Total Metals (6020) & Total Hg (7470A) 

Dissolved Metals 6020) & Dis. Hg (7470A) 

Ammonia {350.1) & Nitrate (353.2) 

~~~~~ 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Page_i_of1 

Sample ID No.: 13GWT}(p01 

Sample location: 
Sampled By: 
C.O.C.No.: 
Type of Sample: 

[X) Low Concentration 
0 High Concentration 

SEE LOW FLOW PURGE DATA SHEET 

Container Requirements 

(3) 40 ml Vials 

(2) 40 ml Vials 

4°C (2) 1 LAmber 

4°C (2) 1 LAmber 

4°C (2) 1 lAmber 

4°C (2) 1 LAmber 

HN03/4°C (1) 1 LHDPE 

HNQ3.14°C (1)1LHOPE 

H2S04/4°C (1) 1 LHOPE 

... ""'h ,.,., "'-~~VJ\..<':>~ ~f;. 

Signature(s): 

MS/MSO Duplicate ID No.: 



("Jt) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWC CRANE WELL ID.: ........ ~ ....... ~----'""t....;)..\. ....... ______ _ 
N9060 CTO 0279 DATE: \.\/')Si JO'?> 

~---", ......... ~,.-....---~--~~~~~ 

Time 

·' ')..L. 

\ .-i. -
-

3~ L -
~ "" . 

""\.\ \.. -

SIGNATURE(S): ~ ~ PAGEJ.....OF~ 

, .. ' 



APPENDIX C.4.2 
SWMU 13 

GROUND WATER SAMPLE LOG SHEETS 
ROUND2 



I 
\ 
\ 

\ 

(IL) T-T~NUS,lre 
Project Site Name: 
Project No.: 

[) Domestic Well Data 
[X) Monitoring Well Data 
[) OtherWellType: 
[) QA Sample Type: 

Well Casing Diameter & Material 

Type: Z. " & PV (. 
Total Well Depth (TD): 

Analysis 

Explosives SW-846 8330 

Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury7470A 

Nitrate + Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total cCarbon 

Filtered Sample Collected Yes[] N~ 
\/ .<>\"6 

7,q"b 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

See Low Flow Pur 

Page2of ').. 

Sample ID No.: '\A <n.o>T o \~ 
Sample Location: \ S.<x u.1 :So\ 
Sampled By: ( TCX-X \~ 
C.O.C. No.: 48Z..C 
Type of Sample: 

[XI Low Concentration 
[) High Concentration 

Data Sheets 

Preservative Container Requirements Collected 

4°C (2) L Glass Amber Yes 

4°C (2) L Glass Amber Yes 

40C/HN03 (1) L HOPE Yes 

4°C/HN03 (1)LHDPE 0 

4°C/H~04 (1)LHDPE Yes 

4°C/H3P04 (2) 40ml Vails 

---, o · ()\) (..' tt i) ~ '\ . <o 3+. ~ lo.') I L 



["li:}retra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT : NSWC CRANE WELL ID.: \ ~ (:,. ~\ 0 "'\ 
PROJECT NUMBER: ..;.N .... 9.06,_0_____ . DATE: \\ A z 3-03 
PROJECT SITE NAME: ~"'CQq \3> WEATHER: ~Q '-a.,, .:s-o• 

Time 

Water Quality Meter (S/N) 
Control Box Type (S/N) 

·Turbidity Meter (S/N) 

Pump Intake Depth 

ORP 

-------

Comments 

PAGE 3_ OF :}.. ' - -



[ 1 l] TettaTochNUS.lnc GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

D Domestic Well Data 
(XJ Monitoring Well Data 
D OtherWellType: 
D QA Sample Type: 

. Monitor Reading (ppm): -

wen casinH Diameter & uatena1 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Page_l_of l 

Sample ID No.: 
Sample Location: \'¢<.,.u. CT o a. 
Sampled By: 
C.O.C.No.: Go "'==='A"' 

4833 
Type of Sample: 

[XJ Low Concentration 
D High Concentration 

Type: z Pll~ See Low Flow Purge Data Sheets 

Analysis Preservative 

Explosives SW-846 8330 4°C 

Micellaneous Explosives SW-846 8330 4°C 

Total Metals SW846 6020/Mercury 7470A 4°C/HN0a 

Diss. Metals SW846 6020/Mercury 7470A 4°C/HN03 

Nitrate+ Nitrite (asN) EPA 353.2 & 
4°CIH2S04 

Ammonia (asN) EPA 350.1 

Total aniccarbon 4°C/H3P04 

Filtered Sample Collected YesD NoD 

\.N .&Q_, u...l ~ ~v ...... "-6--~ 6 "'- '\ d.. / <o /o ~ • 
So....~~~L o-... Ya../-,/03 o:J 08.'so 

Container Requirements Collected 

(2) L Glass Amber 

(2) L Glass Amber 

(1) L HOPE 

(1) L HOPE 

(1) L HOPE ~ 
(2) 40ml Vails 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

FIELD ANAL mCAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

Dissolved Oxygen: 
Equipment Chemetrics Test Kit 

Method 

K·7510 

K-7512 

Notes: 

Alkalinity: 
Equipment Chemetrics Test Kit 

Used: R Method 

K-9810 

50to500 K-9815 

K-9820 

Notes: 

Carbon Dioxide: 
Equipment: Chemetrics Test Kit 

Method 

K-1910 

K-1920 

K-1925 

Notes: 

Ferrous Iron (Fe21: 
Equipment: c:9 DR-8 

Program/Module: 500nm 

Notes: 

Concentration 

,o 

COncentration 

< \0 

Range: O • 3.00 mglL 

33 

Hydrogen Sulfide (H~): Range: o -5 mg/l 

Equipment: ~ Other: 

Exceeded 5.0 mgll range on color chart: D 
Notes: 

..-----. 

Pa e 1 of2 

Sample ID No.: \ ?, <x\w 1" 0 d,o fl. 
Sample Location: \ 'b <n. u 1"'b~ 

Duplicate: D 
Blank: D 

Calomel I Hydrogen 

COncentration: · f.I • C) ppm 

Analysis Time: 09 \J 

Concentration: < \ 0 ppm 

Analysis Time: <'.)<\ a.g 

Concentration: "\o· ppm 

Analysis Time: 09 3>"'\ 

Concentration: 0\. 0 ~ ppm 

Analysis Time: cq 'i a. 

Concentration: 0. () ppm 

Analysis Time: oq "\ <\ 

F11terec1: D 

Filtered: D 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. Page'2.of 2 
. 

Project Site Name: NSWCCRANE Samele ID No.:\ 3(.x:\.kJ'"" Q~C> d.. 
Proiect No.: N~A'-,.... t'""'Q"'\ ~I q Same!e location: \.3~\J...l°'O~ 
Sampled Bv: (' ..,..-~ "'~~ Duplicate: D 
Field Analvst: ("'-"'~~+ Blank: n 

Sulfide (S2i: -
Equipment ~ DR-8 __ Range: 0 - 0.70 mg/L Concentration: o ... a ppm 

Program/Module: 610nm 93 Analysis Tune: 0 ~ S <\ Filtered: . D 

Notes: 

Nitrite (N02--N): Concentration: o~ao~ ppm 

Equipment 8 DR-8 -- Range: 0 - 0.350 mg/L Analysis Time: O<:\a'd.... Filtered: D 
Program/Module: 62 

Standard Solution: D Results: Reagent Blank Cprrection: D 
Notes: 

Manganese (Mn2
•): Concentration: ;;. j ppm 

Equipment. 0 DR-8 -- Range: 0 - 20.0 mg/L Analysis Time: \Q(')] Filtered: D 
Program/Module: 41 - -
Notes: 

QA/QC Checklist: 

All data fields have been completed as necessary: w 
Correct measurement units are cited in the SAMPLING DAT A block: EY" 
Values cited in the SAMPLING DATA block are con~th the Groundwater Sample Log Sheet ~ 
Mulitplication is correct for each Multiplier table: · 

Final calulated concentration is within the appropriate Range Used block: w 
Alkalinity Relationship is determined appropriatly as per manufacturer (HACH) instructions: o---· 

rr QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

Nitrite lnterferenjl treatment was used for Nitrate test if Nitrite was detected: -B-#A-
Title block on l::k page of form is initialized by person who performed this QA/QC Checklist ~ 

-



[ It) TotraTeohNUS, I= 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
{X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

en Casing Diameter & Material 

Type: 2 11 iJ1 pl/G 

Total Well Depth (TD): l&.os 
Static W~ter Level (WL): I t..S J' 

. Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercu 7470A 

Diss. Metals SW846 6020/Mercwy 7470A 

Nitrate+ Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total Organic Cartion 

Filtered 5ample Collect Yes 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

See Low flow Pu 

4°C 

4°C 

4°CIHN03 

40CJHN03 

4°~o. 

4°CJHaP04 

Page_L of z., 

Sample ID No.: I 3(?Wroso2. 
Sample Location: l 3 M.W xo 3 
Sampled By: -ne / pw 
c.o.c. No.: 4az..c> 
Type of Sample: 

[X) Low Concentration 
0 High Concentration 

Data Sheets 

(2) L Glass Amber 

(1) L HOPE 

(1) L HOPE 

(1) LHDPE 

(2) 40ml Vails 

Yes 

Yes 

Yes 

'41 

Yes 

'4'f" 

/8,.6!> - 12 .:J - 0,,S" ;'( O,/~J & CJ,,,.,./ I:'~ s.4.1 

.Z°N'/,,/t:"'r A/4'1'-t ,6.,,~- -~~< ... -,.,~ ;c/c!'// ~":,,._,S" «"•"".N 

Signature(s): 

MS/MSD Duplicate ID No.: -



( it) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE 
--~ ......... --..~~~---------------- PROJECT NUMBER: _N_s_os_o ..... C_T_0_02_7_9 _______ _ 

1· I 

II 

ti 

,, 
(.I 

iM. 

SIGNATURE(S): ~~ PAGE'ZOF Z-



Note: Analyte, method, and/or equipment may be deleted from fonn if not being performed. 

Tetra Tech NUS, Inc. 

Dissolved Oxygen: 
Equipment Chemetrics Test Kit 

Notes: 

Alkalinity: 
Equipmelit Chemetrics Test Kit 

Ra 

-
Notes: M 2-1 "'""" 
Carbon Dioxide: 
Equipment: Chemetrics Test Kit 

Notes: 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Page 1 of2 

NSWCCRANE Sample ID No.: I? (i WT e.>3 oz 
Sample Location: 11.AtWro.J 

----

Reference Electrode (circle 

Method Concentration m 

K-7510 

K-7512 

r 
Method 

K-9810 

K-9815 

K-9820 

Duplicate: D 
Blank: D 

Concentration: ~ 

Analysis Time: 6l~Z 

Concentration: .tt;..lu 

Analysis Time: c;~~s 

G,;c) lor le S" .r C) &,.c<e'1 O<>kvc.. 

Concentration: $-0 

Method Concentration ppm 

K-1910 5""c.J Analysis Time: 051~~ 

K-1920 

K-1925 

ppm 

ppm 

Filtered: D 

ppm 

Ferrous Iron (Fe"): g 
Equipment: DR-850 DR-8f4' Range: 0 - 3.00 mglL Concentration: o~CJ' ppm 

Program/Module: 33 

Analysis Time: /<1/~ 

F"' 

Notes: Filtered: D 
Range: 0 - 5 mglL r-< 

Equipment: Other: Concentration: o.o ppm 

D Analysis Time: [()01,_ 

Notes: 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. Pa e,_of2 

NSWCCRANE Sample ID No.: 

Sample Location: /'1AWT03 
Duplicate: D 
Blank: 

Equipment: OR-850 Range: 0 - 0.70 mg/I.. 
c:),d~ 

Concentration: Ou!I 6 ppm 

Program/Module: 610nm Analysis Time: Io Z~ 

Notes: 

Equipment: OR-850 : 0 - 0.350 mg/I.. 

Concentration: (}. o<J" ppm 

Analysis Time: / 0 2~ 
Program/Module: 

Standard Solution: D 
Notes: 

Reagent Blank Correction: D 

Manganese (Mn2j: 
Equipment: OR-850 

Program/Module: 525nm _ 

Notes: 

QA/QC Checklist: 

82-•-20.0- Concentration: 0, I 
Analysis Time: /0 3, 

All data fields have been completed as necessary: W' __/ 
Correct measurement units are cited in the SAMPLING DAT A block: t:::I" 
Values cited in the SAMPLING DATA block are consist~ with the GroundwaterSample Log Sheet 

Mulitplication is correct for each Multiplier table: Ef ,_::../. 
Final calulated concentration is within the appropriate Range Used block: L:::r 
Alkalinity Relationship is determined appropriatly as per manufacturer (HACH) instructions: 

QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

Nitrite lnterferen~treatment was used for Nitrate test if Nitrite was detected: D }llr 
Title block on ~age of form is initialized by person who performed this QA/QC Checklist: W 

ppm 

rA:. -

Filtered: D 

/-" 
Filtered: .D 

;r~ 

Filtered: D 



( I l) Tetra Teoh NUS, kE 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X) Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Well Casing Diameter & Material 
. \/ c.. 

MiceHaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate+ Nitrite (asN) EPA 353.2 & 

. Ammonia (asN) EPA 350.1 

Total Organic Carbon 

GROUNDWATER SAMPLE LOG SHEET 

Page_l_of~ 

NSWC CRANE, SWMU13 Sample ID No.: 
Sample Location: -.....=-..=..;--....._,i...z:;....:.._ 
Sampled By: 

N9060 CTO 0279 

C.O.C.No.: 
Type of Sample: 
[X] Low Concentration 
0 High Concentration 

See Low Flow Purge Data Sheets 

Container ulrements 
(2) L Glass Amber Yes 

4°C (2) L Glass Amber Yes 

4°CIHN0a (1) L HOPE Yes 

4°CIHNOa (1) LHDPE 

4°CIH~04 (1)LHDPE Yes 

4°CIH3P04 (2) 40ml Vails 



. ( it}etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET . . 

PROJECT : NSWC CRANE WELL ID.: ) '3i> y y...,.?3 0 ~ 
PROJECT NUMBER: .... N_9.;;..06;..;0~---- DATE: \\ - ·a S. - o 3. 
PROJECT SITE NAME: P4-l'CDY \ 6 WEATHER: ~ "'\ Qv <> '1 ,so o 

Time Water Level 

Water Quality Meter (S/N) 
Control Box Type (S/N) 
TurbiditY Meter t/-? 
SIGNATURE(S·r.:.~-~--=_,,,__~'----~'..,.~=~lf"4 . ....;5§11!!.i~-=...--

Pump Intake Depth 

ORP Comments 

- - 1&8
1 

-------



~ Tetra Toch NUS. Inc. GROUNDWATER SAMPLE LOG SHEET 

Page_!_ of Z.. 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: I 3tSt_,,.,r os~z 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Well casing Diameter & Material 
. d 

Type: z lll Pt't::. 
Total wen Depth (TD): 11. /~ 
Static Water Level (WL): 8. 81 

Analysis 

Explosives SW-846 8330 

Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercu 7470A 

Nitrate + Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total Organic carbon 

N9060 CTO 0279 Sample Location: , ., M WT OS 
Sampled By: 
C.O.C.No.: 
Type of Sample: 
[X] Low Concentration 
0 High Concentration 

See Low Flow Purge Data Sheets 

Preservative Container Requirements Collected 

4°C (2) L Glass Amber Yes 

4°C (2) t Glass Amber Yes 

4°CIHN0a (1) LHDPE Yes 

4°C/HN03 (1) L HOPE y~r 

4°~04 (1) LHDPE Yes 

40CfH3P04 (2) 40ml Vails No 

Altered Sample Col~o[] 
/j,n;- 9.s/ :/tJ.14.K d,;113 = /.7~.-1 •"'- 6._,L 
.Lrthk. e /tiff/I s-~# 

Signature(s): 

MSIMSD Duplicate ID No.: 

-F' 



[ It) Tetra Tech NUS, Inc. . LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE WELL ID.: 11 MW ;o 5" 
·. PROJECT NUMBER: N9060, CTO 0279 DATE: ---,-/.--z-o-~-0-0_3 ______ _ 

Water Level 

.. 
LI 

,, 
It 

II 

- ~· 

" 
ll 

" 
•• 
" 

,OJ •• .. 
fl 

" ,, 
ti 

•·' 
Lf - ,, 
,., 
~, 

.-,_, SIGNATURE(S): "t-7 ~----- PA,GEZ OF Z. 



( . • 

l!f 
\. 

Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

NSWCCRANE 

Dissolved Oxygen: 

Equipment: Chemelrics Test Kit 

Method Concentration 

K-7510 

K-7512 

Notes: 

Alkalinity: 

Equipment: Chemetrics Test Kit 

MethO<I Concentration 

K-9810 ~ '" K-9815 

K-9820 

Notes-;-~.,;.,,/,u <P 2.7 bH 
Carbon Dioxide: 

Equipment: Chem9trics Test Kit 

Ra Method 

K-1910 

K-1920 

D K-1925 

Notes: 

_ ..... (Fe"y. e 
Equipment: DR-850 DR-8 2~ Range: 0 - 3.00 mg/l 

Program/Module. 33 

Notes: 

Range: 0 - 5 mg/l 

Equipment: HS.C Other: 

..-----, 

P e 1 of2 

Sample ID No.: /3~W;rt:J~ o ~ 
Sample Location: /'J ;AlrW7't1j .... 

Duplicate: D 
Blank: D 

Calomel I Hydrogen 

Concentration: ~ ppm 

Analysis Time: /.32.6 

Concentration: 
~lo 

ppm 

Analysis Time: 13.31-

Filtered: D 

. Concentration: 1.3 ppm 

Analysis Time: /3~.I 

Concentration: o.// ppm 

Analysis Time; /J~./ 
Filtered: D 

Concentration: 0,11 ppm 

Hydrogen &S): 
Exceeded 5.0 mg/l range on color chart: D Analysis Time: /Jf"6... 

Notes: 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

p ~ f2 age 0 

Project Site Name: NSWCCRANE Sam~e ID No.: /~ <::i ).¢7<J :r 
Project No.: N90&'0 Samele Location: /.3AIW7b:r 
Sampled By: ""?':' /f'oJ~HP Duplicate: D 

. Field Analvst: /, ;('oJ,,#4 Blank: n 
Sulfide (S2l: 
Equipment OA-850 Range: 0 - 0. 70 mg/l Concentration: 0.()9 ppm 

-
Program/Module: 610nm cB Analysis Time: 1403 Fiitered: D 

Notes: 

Nitrite (N02-·N): (fj)-··•.350- Concentration: ().t;UZ.. ppm 

Equipment DA-850 · Analysis Tme: [Jf/.J Filtered: D 
ProgramiModule: 

Standard Solution: D Results: Reagent Blank Correction: D 
Notes: 

Manganese (Mn2
}: 8-··20.0- Concentration: t3 ppm 

Equipment: OA-850 Analysis Time: /.P~;- Filtered: D 
Program/Module: 525nm _ - -
Notes: 

QA/QC Checklist: Er'. 
All data fields have been completed as necessary: 

Correct measurement units are cited in the SAMPLING DAT A block: ~ / 

Values cited in the SAMPLING DAT A block are consistent with the Groundwater Sample Log Sheet: ff 
Mulitplication Is correct for each Multiplier table: Q/" 
Final calulated concentration is within the appropriate Range Used block: 

l::r .. 

Alkalinity Relationship is determined appropriatly as per manufacturer (HACH) instructions: g---' 

QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: w 
Nitrite lntertere'J?-treatment was tised for Nitrate test if Nitrite was detected: D t/1-
Title block on~ page of form is initialized by person who performed this QA/QC Checklist: g 

' -



[ It) TebaTeohNUS, Inc GROUNDWATER SAMPLE LOG SHEET 

Pagej_of 1 
Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: l S {h,.y('O~dZ 
Project No.: N9060 CTO 0279 Sample Location: SWrn() I 3 . 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Well casino Diameter & Material . it' 
Type: 2 \> pt/C:. 

Explosives SW-846 8330 

Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate +Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total Carbon 

4°C 

4°C 

4°CIHN~ 

4°CIHN~ 

40CJH~04 

4°CIH3P04 

Sampled By: -?:,,<. 
-:-,,_;..;----....,,....-

C. O. C. No.: 48 37 4 B.36 
Type of Sample: I 
[X] Low Concentration 
0 High Concentration 

See Low Flow Purge Data Sheets 

L Glass Amber 

e 1730 (1) L HOPE 

()) J '$C()(1) L HOPE 

I~/~ /6/5 (1) L HOPE (!!!' 
(2) 40ml Valls 0 

Filtered Sample Collected Yesl No[] WL// lt/s u/c,19/./ /),,-/.ss / 
ov~, 

Wdt t31'11UrOG, {))eJ J...-8 & l<o.2.8 
To-h_( (Ii){. f(.,t'5<cf J_ ·0 j . 
~/M£-.fcd SJ!f-Y'/r~ Wo£t=. 

F 



[1t::}etra Tech NUS, Inc. 

PROJECT : NSWC CRANE 
PROJECT NUMBER: _N..,,..906---.0 _ __,,,,_..... __ 
PROJECT SITE NAME: SIN Mu I 3 

Time Water Level 

Water Quality Meter (S/N) 
Control Box Type (S/N . 
Turbidity Meter (S/N) 

LOW FLOW PURGE DATA SHEET 

WELL 10.: -...:-' ~"-"M_wr ____ o __ b=-------
~~~~HER·._ .... s~ .......... ~--· ..... ;.,..~_]1i __ ~~· -..i"-f,_.....w ..... • .... F_ 

ORP 
Comments 

Pump Intake Depth /I,' 7 5 



( I t) Teba T~ NUS, Inc 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Method: 

Well casing Diameter & Material 
. ,.......,, /J 

Type: o' r'f<., 

Analysis 

Explosives SW-846 8330 

Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate + Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total Organic carbon 

Filtered Sample Collected Yesa ~ 
I af." lcL.. "'1 ~#If' s-C-<. ££..., 

Duplicate ID No.: 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Page_L of :<. 

Sample ID No.: )36-IAJ TfJ71J,;J. 
Sample Location: / 311WTO 7 
Sampled By: __ F_W.,,_ __ _ 
C.O.C. No.: 1/-818 
Type of Sample: 

[X] Low Concentration 
0 High Concentration 

See Low Flow Purge Data Sheets 

Preservative Container Requirements Collected 

4°C (2) L Glass Amber Yes 

4°C (2) L Glass Amber Yes 

4°CIHNO:i (1)LHDPE Yes 

4°CIHNO:i (1) L HOPE -
4°C/H~4 (1) LHOPE Yes 

40CJH3P04 (2) 40ml Vails -

Signature(s): 

13 FP I /fJ3<Jf 



[ H::) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET . 
/')A..,_ 1TO 7 

PROJECT SITE NAME: NSWC CRANE WELL ID.: ....Y tvv --------------PROJECT NUMBER: N9060, CTO 0279 DATE: 11-to-o:J 

Water Level 

! 
. ! 

SIGNATURE(S): c;ii1 ~ PAGe6loF~ 



( I t] TOba Teoh NUS, Inc 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X) Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Static Water Level (WL): 

Volume(gal/L): 

(hrs): I :330 

Total Purge Time (min): ctS 
Total Vol. Purged (gal/L): S·O 

Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate+ Nitrite (asN) EPA 353.2 & 

Ammonia asN)EPA350.1 

Total Organic Carbon 

Filtered Sample eo11ect@N9[) 

Duplicate ID No.: 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Page_l_ of .l::_ 

Sample ID No.: 13G.WT080~ 
Sample Location: · i3MwT<='~ 
sampled By: ---s-.-~---'~-=----
c.o.c. No.: 4jjz;6 
Type of Sample: 

[X] Low Concentration 
0 High Concentration 

See Low Flow Purge Data Sheets 

4°C 

4°C (2) L Glass Amber 

4°CIHNO:J (1) LHDPE 

(1) LHDPE 

(1)LHDPE 

(2) 40ml Vails 

- 13 FO lld--30'30 f 



[ I t;}retra Tech NUS, Inc. 

PROJECT : NSWC CRANE 
PROJECT NUMBER: N9060 .-...;..;;.,,;..-..-----
PROJECT SITE NAME: L') SWYl.1 µ 

LOW FLOW PURGE DATA SHEET 

WELL ID.: _1 B_M __ w-r .......... _0_R ___ _ 

~~~~HER:_& ...... £ .... ~""""""'"(~~3 .... G; __ f ...... • F' __ _ 

Time Water Level Cond. Turb. ORP 
Comments 

Water Ouellity Meter (SIN) tJ2..B01.., f 
Control Box Type (SIN) .,..._ -M-~~~~-------

Turbidity Meter (S/N)g ~ -J <l<;.;? 

SIGNATURE(S): _ ~-• 

Pump Intake Depth -------

PAGE1_0F .J: 
l 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

FIELD ANAL mCAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

Dissolved Oxygen: 

Equipment: Chemetrics Test Kit 

Used:. Method 

K~75f0 

K-7512 

Notes: 

Alkalinity: 
Equipment Chemetrics Test Kit 

Method 

K-9810 

K-9815 

K-9820 

. Notes: 

Carbon Dioxide: 
Equipment: Chemetrics Test Kit 

Method 

K-1910 

K-1920 

K-1925 

Notes: 

DR-850 

Ferrous Iron (Fe21: 
Equipment g 

Program/Module: 500rtm 

Notes: 

Concentration 

Concentration 

<to 

Concentration m 

~5" 

Range: O - 3.00 mg/l 

33 

----. 

. Hydrogen Sczlfi ~}: . Range: 0-5 mg/l 

Equipment: HS-C · Other: 

5.o mg/l range on co1or chart: D 
Notes: 

Pae1of2 

Sample ID No.: / 36W 7 OlJ o<:.. 
Sample Location: 11 Nftt'Tc>8 
Duplicate: D 
Blank: D 

CalOlnel I Hydrogen 

Analysis Ttme: 

Concentration: <. 'C) ppm 

Analysis Time: 

Filtered:~ 

Concentration: 

Concentration: 0,Z. I ppm 

Analysis Time; 1~# 
Filtered: 

().4 
S4 

Concentration: ppm 

Analysis Time: L z1? 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

Tetra Tech NUS, Inc. 

Project Site Name: 

Proiect No.: 

Sampled By: 

Field Anafvst: 

Sulfide (S2i: 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NSWCCRANE Samele ID No.: 

Al 9060 Samele Location: 

s~. Duplicate: D 
T./I!. Blank: n 

p '2. f2 age 0 

l'J.C..W ro g 4> z. 
t! JI'\ w raa 

-@-·-·-10-Equipment: OA-850 Concentration: o.oo ppm 

Filtered:~· Program/Module: 610nm 93 Analysis Time: 161'1 

Notes: 

Nitrite (N02"-N): <f!.?_-·-·-350- Concentration: 0 "°o 1 ppm Filtered:~ Equipment DA-850 Analysis Time: ~~!""< 
Program/Module: 

Standard Solution: D Results: Reagent Blank Correction: D 
Notes: 

Manganese (Mn2
•): B-·-,.·- Concentration: CJ.() ppm 

Filtered:~ ,.. 
Equipment DR-850 Analysis Tune.: /lo) 

-· 
Program/Module: 525nm _ - - -
Notes: 

QA/QC Checklist: 

~ IAll data fields have been completed as necessary: 

Correct measurement units are cited in the SAMPLING DATA block: (3.-/ 

Values cited in the SAMPLING DATA block are consistent with the Groundwater Sample Log Sheet IT 
Mulitplication is correct for each Multiplier table: ~ 
Fmal calulated concentration is within the appropriate Range Used block: r=r' 
Alkalinity Relationship is determined appropriatly as per manufacturer (HACH) instructions: CT' 
QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 8" 
Nitrite lnterferrj,i treatment was used for Nitrate test if Nitrite was detected: a NA 
Title block on :each page of form is Initialized by person who performed this QA/QC Checklist: Er 



{ I L) Teba Teoh NUS. Inc GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

U Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
O QA Sample Type: 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 
Type of Sample: 

[X] Low Concentration 
D High Concentration 

See Low Flow Pur e Data Sheets 

Mlcellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercu 7470A 

Diss. Metals SW846 6020/Mercu 7470A 

Nitrate + Nitrite (asN) EPA 353.2 & 

Ammonia asN) EPA 350.1 

Total le carbon 

Filtered Sample Collected Yes(] NI( 

aa.°'(p 
<?,.<,o 

4°C 

4°CIHN0a 

4°CIHN0a 

4°C/H~o. 

4°CIH3P04 

''"'. 3 ~l· \ (,p3) ~ a .3'=\°b.&__-=. <b. <"6 ~ \.. 

:·:.·.-:.:.=-..::.-- •• '•: ...... , .. _ .... ,,,_ 

MSIMSO Duplicate ID No.: n -l:> 

~3 ~'£>\a o~ 03 f.?it!Cv 

(2) L Glass Amber 

(2) L Glass Amber 

(1)LHDPE 

(1)LHDPE 

(1) LHDPE 

(2) 40ml Vails 

Page_l_ of '). 

0 



( j Lf etra Tech NUS, Inc. 

PROJECT : NSWC CRANE 
PROJECT NUMBER: N9060 

LOW FLOW PURGE DATA SHEET 
'?> 

WELL ID.: \~<.:rw' oo,,,o~ 
DATE: \q.-.· ~ - o 3 --------PROJECT SITE NAME: !?w~u )~ WEATHER:._ ...iO-x.......:i...,.,,.=s. ... ~~ ... ~--3~-g;;....0 __ 

Time Water Level 

Water Quality Meter (S/N) 
Control Box Type (S/N) 
Turbidity Meter (SIN) 33)] d ~ Q Q, 

SIGNATURE($)~ .:., J:> ~~ 

ORP 

,. 
Pump Intake Depth _.,.1_A_"1 ____ _ 

Comments 

,, 
,, 
,, 

II 

II 

PAGE ,,.OF 2 ' - -



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

Referenpe Bectrode (circle one 

Dissolved Oxygen: 
Equipment Chemetrics Test Kit 

Method . Concentration 

·, K-7510 

K-7512 \, ~ 

Notes: 

Alkalinity: 
Equipment: ChemetriCs Test Kit 

K-9810 

K-9815 

K-9820 

Equipment: Chemetrics Test Kit 

Method 

K-1910 

100 to 1000 ppm K-1920 

250to2500 K-1925 

Notes: 

Ferrous lro~ 
Equipment: DR DR-8 Range: 0 - 3.00 mg/l 

Program/Module: SOOnm 33 

Notes: <:. o\ OY Ju.» 
Hydrogen Sulfide (Hi5): Range: O - 5 mg/l 

Equipment: @ Other: 

Exceeded 5.0 mg/L range on color chart: 0 
Notes: 

Page 1 of 2 T.C. 

s 
Sample ID No.: \ 3 &\.J.j3 0 °\ O~ 
Sample Location: \ ?::>}t \b-l3 0 0,. 

D ~ 
D 

Concentration: /, s ppm 

Analysis Time: \ <!> ':\ 0 

Concentration: o. 0 ppm 

Analysis Time: \ \ \ 0 

Filtered: D 

Concentration: 'JT ppm 

Analysis Time: "' ~ 

~tration: t?.u ppm 

Analysis Time: ua~ 
Filtered: D 

Concentration: o.o ppm 

Analysis Time: , , ~$ 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

Tetra Tech NUS, Inc. 

Sulfide(S~ 
Equipment ~ 

Program/Module: 610nm 

Notes: 

Nitrite (N02"-N): 

Equipment e 
Program/Module: 

Standard Solution: D 
Notes: 

Manganese (Mn21~ 

Equipment: 8 
Program/Module: 525nm _ 

Notes: 

QA/QC Checklist: 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

OR-8 

93 

Range: 0 - 0.70 mg/I.. 

DR-8 _ _ Range: O • 0.350 mg/I.. 

62 

Results: __ _ 

DR-8 

41 

Range: O - 20.0 mg/I.. 

Pa e~of2 . ·p 

Sample ID No.: \ 3:. ( xY..£S 0 50~ 
Sample Location: \ ?!>~ y,,;>\ O q 
Duplicate: D >1@ 
Blank: 

Concentration: 0 , OJ ppm 

Analysis Tune: \\ '\) Altered: 0 

Concentration: O- o a3 ppm 

Analysis Time: \ O':\ V Altered: 0 

Reagent Blank_ Correction: D 

Concentration: O. "'/ ppm 

Analysis Time: }/ 5 J Fittered: 0 

AD data fields have been completed as necessary: 

· Correct measurement units are cited in the SAMPLING DATA block: ~ 
Values cited in the SAMPLING DATA block are consis~ the Groundwater Sample Log Sheet 

Mulitplication is correct for each Multiplier table: 0 
Final calulated concentration is within the appropriate Range U~ block: ~ 
Alkalinity Relationship is detennined appropriatly as per manufacturer (HACH) instructions: Lf" 
QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

Nitrite;lnterfe~~ treatment was used for Nitrate test if Nitrite was detected: -B- .Al A- r-i.,../. 

Title block or!.lilaeh pa of form is initialized by person who perfonned this QA/QC Checklist L.::I 



{ 1 l) TetraT~hNUS. Inc 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Monitor Reading (ppm): 

Weft casing Diameter & Material 

Type: .v·~- ptJc. 

Total Vol. Purged (ga(lj): lfj," 

Micellaneous Explosives SW-846 8330 

otal Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Filtered Sample Collected YesO N~ 
a~.,~ 
\(o w1C\ 

GROUNDWATER SAMPLE LOG SHEET 

Page_\ of 3 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Sample ID No.: 
Sample location: 
Sampled By: 
C.O.C.No.: 
Type of Sample: 
[X] low Concentration 
0 High Concentration 

See Low Flow Purge Data Sheets 

Container Requirements 
4°C (2) L Glass Amber 

4°C (2) L Glass Amber 

4°C/HNOa (1) LHOPE 

(1) L HOPE 

(1) L HOPE 

(2) 40ml Vails 

Yes 
Yes 

Yes 

0 

Yes 

'\\ · ~'-\ (o. '(o ~-:: \'b. '\~°'b-= I wO L 



( I Lf •tra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT : . NSWC CRANE ..• 
' WELL ID.: ,.3~w=r \ooa 

PROJECT NUMBER: N9060 
PROJECT SITE NAME: -~.....-.---;;;-~--\.-3-. -

DAIE: ,,_ a·o - o a 
WEATHER: '$ .... ':D .!Sqa ~ 

Time Water Level ORP Comments 

,, 
,, 

/1 

,, 
I/ 

II 

Water Quality Meter (S/N) 9 BP<.J¢.78 ~IJ 
Control BoxType (S/N) · ~ 
Turbidity Meter (S/N) oil{";· Y !\ 9 l 

SIGNATURE(SA.:..a~·· ,,___....:.--"b--""........,~....._-~ __ _ 

, 
Pump Intake Depth"""" Z 7 

fAGEkOF i._.3 . @-



(ll:tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT : NSWC CRANE WELL ID.: I~ C:>L() T tO p 'Z.. 
PROJECT NUMBER: ..;.;N-.906~0 ____ _ 
PROJECT SITE NAME: S w ~ u I ~ 

DATE: JI -zo .. o~ 
WEATHER: '5 ~AJAJt !Po ts 

' ' ' 

Water Quality Meter (S/N) .. ?8 PtJ4 7 8 ~4 Pump Intake Depth -VJ. 7 ' -------Control Box Type (SIN) · ~It . 
Turbidity Mete~ 6- - 0 - 't .ill' t __ 

SIGNATURE( : ' ~~ 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

Tetra Tech NUS, Inc. 

ORP (Eh) (+/- mv) 

Dissolved Oxygen: 
Equipment: Chemetrics Test Kit 

Notes: 

Alkalinity: 
Equipment: Chemetrics Test Kit 

Notes: 

Carbon Dioxide: 
Equipment Chemetrics Test Kit 

Ran Used: 

D 

D 

Notes: 

Ferrous Iron (Fe2+): 

Equipment: OR-850 

Notes: 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NSWCCRANE 

-------. 

Page 1 of2 

Sample ID No.: 136,WT/o oz 
Sample Location: /3MW7"/0 
Duplicate: D 
Blank: 0 

Electrode Make & Model: _ __..--"="-----:--=-:::::----

Reference Electrode (circle one · 

Method Concentration p m 

K-7510 

K-7512 3. 

MethOd Concentration 

K-9810 ,C 16 
K-9815 

K-9820 

MethOd Concentration m 

K-1910 

K-1920 /5 
K-1925 

Range: 0 - 3.00 mg/L 

33 

I Hydrogen 

Concentration: _3_._~ __ ppm 

Analysis Time: /.fl 30 

Concentration: ~ /0 ppm 

Anal~is. 'ilme: / 33 2 

Filtered: D 

Concentration: __ /_'$"<_4_ppm 

AnalysisTime: 13 44 

H<J"lt L/-«;-1' 
Concentration:) 3 .} 0 ppm 

Analysis lime: _1_3_~-"-
Filtered: D 

Hydrogen Sulfide (H2S): Range: o -5 mg/L 

Equipment: ~) Other: 

~ 5.0 mg/I. range on color chart: 0 
Concentration: O. O ppm ----
Analysis Time: I ?qo 

Notes: 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

Tetra Tech NUS, Inc. 

Project Site Name: 

Project No.: 

Sampled By: 

Field Ana~t: 

Sulfide (S2i: ,. 

Equipment OR-850 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NSWCCRANE Sam~e ID tito.: 

9t1'0 Sample Location: 

:f 6 Duplicate: D 
T~ Blank: n 

p 1.of age 2 

13~WT/OOZ 
i 3.IJ#WL.t..o . 

Range: 0 - 0.70 mg/L Concentration: o.o~ ppm 
-

PrOgram/Module: 610nm @ 3 Analysis Time: 141° Filtered: D 

Notes: 

Nitrite (N02--N): Concentration: ~.oo.3 ppm 

Equipment OR-850 <£Z. ...... 0-"-350-
Analysis Time: a.~4 Filtered: D 

Program/Module: 

Standard Solution: D Results: Reagent Blank Correction: D 
Notes: 

Manganese (Mn21: 

@ 
Concentration: /.8 ppm 

Equipment: OR-850 Range: O - 20.0 mg/I.. Analysis Time: 1414 Filtered: D 
PrOgram/Module: 525nm _ - -1 

Notes: 

QA/QC Checklist: 

~ All data fields have been completed as necessary: 

Correct measurement units are cited in the SAMPLING DATA block: 8"" 
Values cited in the SAMPLING DATA block are consistent with the Groundwater Sample Log Sheet: ~ 
Mulitplication is correct for each Multiplier table: ~ 
Final calulated concentration is within the appropriate Range Used block: g--
Alkalinity Relationship is detennined appropriatly as per manufacturer (HACH) instructions: ~ 
QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: w 
Nitrite lnterferen<;ie treatment was used for Nitrate test H Nitrite was detected: 0 IV A 
h"ltle block on ~age of fonn is initialized by person who perfonned this QA/QC Checklist: GI-

-



( IL) TobaTeohNUS.loc GROUNDWATER SAMPLE LOG SHEET 

Pagej_of 1-

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 
Project No.: 

0 Domestic Well Data 
[X) Monitoring Well Data 
0 OtherWellType: 
0 QA Sampl~ Type: 

Date: '\ - zo- 0.3 

Monitor Readi 

Well casing Diameter & Material 

Type: Z "Jr/ PVC:: 
Total Well Depth (TD): / '7. 7f 

Total Vol. Purged (gal/L): 7. d>_r 

Analysis 

Explosives SW-846 8330 

Volume 

Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercu 7470A 

Diss. Metals SW846 6020/Mercu 7470A 

Nitrate+ Nitrite (asN) EPA 353.2 & 

. Ammonia (asN) EPA 350.1 

Total Organic Carbon 

Altered Sample Collected Yesa Ndj( 

N9060 CTO 0279 Sample Location: __,1..,.3.._M ......... w.......,.r...__.1.._/ __ 
Sampled By: Z:.<dJ4H-1 

C.0.C. No.: 4 62.Z. 
Type of Sample: 
[X] Low Concentration 
D High Concentration 

pH S.C. Temp. (C) Turbidity DO Salinity 

See Low Flow Purge Data Sheets 

Preservative Container Req\lirements Collected 
4°C (2) L Glass Amber Yes 

4°C (2) L Glass Amber Yes 

4°C/HN03 (1) LHDPE Yes 

4°C/HN03 1) LHDPE 

(1) L HOPE Yes 

(2) 40ml Vails 

17.7~-8.¢.S.:1.3 x<>.IG.J.:: 1.,; ;.-.I .,.-c..:J:7L 

MS/MSD 
,..---

Duplicate ID No.: 

Signature(s): 



(1\:}etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT : NSWC CRANE 
PROJECT NUMBER: N9060 -------PROJECT SITE NAME: 4iWNIV 1.3 

Time Water Level 

Water Quality Meter (S/N) 
Control Box Type (S/N) 
Turbidity Meter (S/N) 

/I/A 

SIGNATURE(S): _ __.-&..._. ~~ ........ ~~~=~· _ .... --_,,..--

WELL ID.: ll M.W T /I 
DATE: l l /ZdJ 03 
WEATHER: !Mitz!I.,. ~.v,,,,,,r j 2.w ?<.> •s r , 

ORP 
Comments 

.-

Pump Intake Depth A(,p S°6t5£# ~lt.75 
I 

PAGE Z OFZ. 
l - -



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

NSWCCRANE 

..---..... 

Pa e1 of2 

Sample ID No.: 11 6WT// Oz. 

Sample location: / 1/(IN r // 
Duplicate: D 
Blank: D 

ORP (Eh)(+/- mv) Electrode Make & Model:_Y"-"-S'.=-Z--:::;::. ;;;::;;;;;;;;;;;;---=:;:::---
Reference Electrode (circle one)· ilver.S.lver Chloride Calomel I Hydrogen 

Dissolved Oxygen: 
Equipment: Chemetrics Test Kit 

Method Concentration 

K-7510 

K-7512 

Notes: 

Alkalinity: 
Equipment: Chemetrics Test Kit 

MethOd Concentration ppm 

K-9810 ~ /0 
K-9815 

K-9820 

Notes: 

Carbon Dioxide: 
Equipment: Chemetrics Test Kit 

Method Concentration 

K-1910 

K-1920 

K-1925 

Notes: 

Ferrous Iron (Fe
2
+): e 

Equipment: OR..SSO OR-8 Jg Range: O - 3.00 mg/l 

Program/Module: 33 

Notes: 

Hydrogen S~lfide ( . S): Range: o -5 mg/l 

Equipment: HS.C Other: 

xceeded. 5.0 mg/l range on color chart: D 
Notes: 

Concentration: _l._,_;-__ ppm 

Analysis lime: I/ 0 6 

Concentration: _<:._1_0 __ ppm 

Analysis lime: / / / r 

Analysis lime: I/ 2- " 

;.1,,, '"'"" ,; 
Concentration: ) :J • 3 O ppm 

Analysis lime: 1/1~ 

Concentration: 0- 0 ppm 

Analysis lime: / / 4 0 

Filtered: D 

Filtered: D 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

Tetra Tech NUS, Inc. 

Proiect Site Name: 

Project No.: 40~0 

Samoled Bv: TA' 

Field Analvst: T-< 
Sulfide (S2i: 

Equipment OR-850 

FIELD ANAL mcAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NSWCCRANE Samele ID No.: 

Samele Location: 

Duplicate: D 
Blank: n 

p '2.of 2 age 

lJ6WTNOZ 
13 ""fWT ~/ 

Range: 0 - 0.70 mgll Concentration: o.ol ppm 
-

Program/Module: 610nm @ 93 Analysis Tme: 1147 Altered: D 

Notes: 

Nitrite (N02--N): Concentration: o. 0 09 ppm 

Equipment OR-850 ·@-··~350- Analysis Time: II Z"'l. Altered: D 
Program/Module: 

Standard Solution: D Results: Reagent Blank Correction: D 
Notes: 

Manganese (Mn21: - d.? 

6 
Concentration: ppm 

Equipment: OR-850 Range: 0 - 20.0 mgll Analysis Time: //5'? Altered: D 
Program/Module: 525nm_ - -
Notes: 

1 

QA/QC Checklist: 

AU data fields have been completed as necessary: ~ 
Correct measurement units are cited in the SAMPLING DAT A block: ff 
Values cited in the SAMPLING DATA block are consistent with the Groundwater Sample Log Sheet c:r-· 
Mulitplication is correct for each MultipRer table: w 
Fmal calulated concentration is within the appropriate Range Used block: a--
Alkalinity Relationship is determined appropriatly as per manufacturer (HACH) instructions: [Y' 
QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: c:r 
Nitrite lnterfe'l~ treatment was used for Nitrate test if Nitrite was detected: -B--#,.._ 
Title block on~page of form is initialized by person who performed this QA/QC Checklist W" 

-



( 1 l) Teba Tod> NUS, Ire GROUNDWATER SAMPLE LOG SHEET 

Page_l_ of _3_ 
G.W T12o2... 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 
Project No.: 

0 Domestic Weft Data 
[X) Monitoring Well Data 
0 OtherWeHType: 
0 QA Sample Type: 

Date: // - J 4ls -o .3 

Monitor Reading pm): -

Well casing Diameter.& Material 

T : 2."~ PVC.. 

otal Well Depth (TO): 

Analysis 

Explosives SW-846 8330 

Volume 

Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846.6020/Mercury 7470A 

Nitrate+ Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total Or le Camon 

N9060 CTO 0279 Sample Location: 
Sampled By: 
C.O.C.No.: 
Type of Sample: 

~~"<""'\.~ '~ 
C-:r09= .... ~~ 

\. 

[X] Low Concentration 
0 High Concentration 

pH S.C. Temp. (C) Turbidity DO Salinity Other 

See Low Flow Purge Data Sheets 

Preservative Container Requirements Collected 

4°C (2) L Glass l,\mber Yes 

4°C (2) L Glass Amber Yes 

40CJHN03 (1) LHDPE Yes 

40CJHNo3 (1) L HOPE ~ 

4°C/H~o4 · (1)LHDPE Yes 

4°C/H3P04 (2) 40ml Vails He> 



["Fl:}•lra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT : NSWC CRANE WELL ID.: /.2e21..W / J~ 
PROJECT NUMBER: N9060 
PROJECT S'ITE NAME: -&-'-""'--~-.-v-. """)"""'?,r---

DATE: I.Ji-ls''- O 3 
WEATHER: :: 0 

.. S!'o;,"" 

Time Water Level 
Comments 

II 

,. 
,, 

I/ 

I/ ,, ,, 
Water Quality Meter (S/N) 9 El/' t:l,,78 -4A9 
Control Box Type (S/N) · IJLI A . . · 
Turbidity Meter (S/N) $a;}.,• ::£ 't o;> 

Pump Intake Depth ""' t ' OPP a~"" 
W4H /IJ,r<..cJc.,.117 cf,#f,,.,.S' do....,# 

SIGNATURE(S)y.-:-~ __ -__,l-.'c&-G'=-·. ____ 



("Jl:}retra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT : NSWC CRANE WELL ID.: \O~v..;>'\ d. 
PROJECT NUMBER: N9060 -------PROJECT SITE NAME: 5'..y~-.> '3 

DATE: \\ -\~-03 
WEATHER: Ji$0 9', '!'\, 

Time Water Level Volume Flowrate pH Cond. Turb. DO Temp. ORP 
Comments 

(Hrs.) (Ft. below TOC) laa"it» (mLJminl· .. · (S.U,}. lmS/cm) . . CNTU)' . (Q'ld/Ll·· 1oe1siu$·> . .(mVl. 
\~~~ 4iS. "1 ·7 1~.7 °'o ~.?? ~ .. \~q SJ? . .,. 0), 0 .:(. /(o.3q -~~~.c ~\'.,~ \... ~.,,,...'.:)> ...... "' 
·~"1~ 1 cn.TS,- 19.fc Qt) 4 19 t'-\.)~9 L/1. 7 ~. J3 JG.. j,, ~~3.9 e.\.o""': ... ~ 'i 
I '2,.S &... q,f'-,7 :::Jr...~ q{) ~.-se:, ("'!. '~.~ ';;I,/,~ ~ \7 ll.. ~7 .~::::>) d .. . 
/'-/ D .J.. q. '17 ;;,,_ \.~ CJo '-li'Y7 ""' .\a\ O\.~ I\ ~.o~ }(o.37 3c>s. '9 <f.. ~~ o~ v°"-. ... 

' Q 

Water Quality Meter (S/N) 98~0478 A.8 Pump Intake Depth IV/"' ~PP""~-
Control Box Type (S/N) &:J. 4 
Turbidity Meter (Si/?. ,a.i!>i i - d-.'i O 7-

SIGNATURE(S): -:!~.....;ii=:.-.....;:"""::__"'-~~..,,:;--•-:,::....;··i...;:;_~-=· co:====·-:_ ---r-_--



~;, 

'4· 
~~:/ 

Note: Analyte, method, and/or equipment may be deleted froru fonn it not being performed. 
':_:; 

·~ 
Tetra Tech NUS, Inc. 

ORP (Eh) (+/- mv) 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NSWCCRANE Sam 

Sample Location: 

Duplicate: D 

Electrode Make & Model: 

Pa 1of2 

Reference Electrode {circle one) river-silver ChlOri Calomel I Hydrogen 

Dissolved Oxygen: 
z_ 

Equipment: ChemetricsTest Kit ConOentration: pPm 

Method Concentration 

t-f1d K-7510 Analysis Time: 
'. z. ' K-7512 
' "'t-.. -

Notes: 

Alkalinity: 
Equipment: Chemetrics Test Kit Concentration: ~JO ppm 

Method 

/41 K-9810 Analysis Time: 

K-9815 

K-9820 Filtered: D 

Notes: 

Carbon Dioxide: 
Equipment: Chemetrics Test Kit Concentration: 11r ppm 

Method concentration 

l/~6 K-1910 Analysis Time: 

K-1920 1-r 
K-1925 

Notes: 

_Ferrous Iron (Fe21: 
@ Equipment: DR-850 Range: o -3.00 mg/L Concentration: o.,/o ppm 

: ram/Module: 500nm 33 

Analysis Time: /~rr 
Notes;' Altered: D 
Hydrogen S@): Range: 0 - 5 mg/L 

o.tJ Equipment: HS-C Other: Concentration: ppm 

D 
; 

r</S-7 Exceeded 5.0 mg/L range on color chart: Analysis Time: 

Notes: 

~ 

"" 

,; 
r 

·,-;.. 

,,. 

( 
\ 



. Note: Analyte, method, and/or equipment may be deleted from fonn if not being perfonned. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. Pa 'tof 2 

NSWCCRANE Sample ID No.: /3 6Wr / 2 0 Z. 
Sample Location: 13 ~ T / Z 

Equipment: OR~ 

Program/Module: 610!vn 

Notes: 

Duplicate: D 
Blank: 

Concentration: 

Analysis Time: 

o.o I 
1509 

ppm 

Concentration:d,dOO ppm 

Filtered: D 

Equipment: OR~ AnalysisTune: /f.p/ Fiitered: D 
Program/Module: 

Standard Solution: D Reagent 01an1c Correction: D 
Notes: 

Manganese (Mn2
"}: 

Equipment: DR~ 

Program/Module: 525nm _ 

Notes: 

QA/QC Checklist: 

: 0 - 20.0 mg/L 

All data fields have been Completed as necessary: ~ 

Concentration: o. 4 
Analysis Time: 151 4 

Correct measurement units are cited in the SAMPLING DATA block: ~ 
Values cited in the SAMPLING DATA block are consist~ the Groundwater Sample log Sheet 

Mulitplication is correct for each Multiplier table: ~ 
l2r" Final calulated concentration is within the appropriate Range Used block: 

Alkalinity Relationship is detennined appropriatly as per manufacturer (HACH) instructions: 

QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

Nitrite lnterfe'j~ treatment was used for Nitrate test if Nitrite was detected: -E3-NA 
Title block on.eaeh page of fonn is initialized b person who perfonned this QA/QC Checklist B""' 

ppm 

Fdtered: D 



( It) Tetra loch NUS, Inc GROUNDWATER SAMPLE LOG SHEET 

Page~of~ 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: \ 3. <r\A-l3' \30 
Sample Location: ) ~ { d q=y \ 3. Project No.: 

0 Domestic Well Data 
(X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Well casing Diameter & Material 

: 2- ,, lrf 
Total wen Depth (TD): 

Analysis 

Explosives SW-846 8330 

Volume 

Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate+ Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total carton 

Filtered Sample Collected YesU ~. 

a'\ ·I...\'\ 
'i~~q 

-J~,,qs-(_.1 /p~ 

- -

N9060 CTO 0279 
· Sampled By: (-,pa_""<~'\ 

C.O.C. No.: _4 ___ 8_Z..._7 ___ _ 
Type of Sample: 
[X] Low Concentration 
0 High Concentration 

pH S.C. Temp. (C) Turbidity DO Salinity Other 

See Low Flow Purge Data Sheets 

Preservative Container Requirements Collected 

4°C (2) L Glass Amber 

4°C (2) L Glass Amber 

4°CIHN03 (1) LHDPE 

4°CIHN0a (1) L HOPE 

40CJH~04 (1) LHDPE ® 
4°CIHaP04 (2) 40ml Vails 0 



["ll::}retra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT : NSWC CRANE 
PROJECT NUMBER: N9060 
PROJECT SITE NAME: -$-~-~--\.J-. -,-3-

Time Water Level 

Water Quality Meter (S/N) 
Control Box Type (S/N) /\/'"k 
Turbidity Meter (S/N) 3$ l 2 ;?. 'to:;, 
~ ~ .-J.0 ea~---

SIGNATURE(S)~/~. ~--'-~ ....:.~~---~~~~:..... __ _ 

WELL ID.: \3 G..W\ \3 
DATE: -----,-,----'d...-S'~--~o-~----

WEATHER: §>4 ... ~\.. >'>e .... ;;;; ¢.SI) 

ORP 

-~-.,../~~; 
Pump Intake Depth -------

Comments 

\\. 

\\ 

\\ 



Note: Analyte, method, and/or equipment may be deleted from fonn if not being performed. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

NSWCCRANE 

r----. 

OAP (Eh) (+/- mv) 

Dissolved Oxygen: 

Equipment: Chemetrics Test Kit 

Method Concentration 

K-7510 

K-7512 

Notes: 

Alkalinity: 
Equipment: Chemetrics Test Kit 

Method Concentration 

K-9810 

K-9815 

K-9820 

Notes: 

Carbon Dioxide: 
Equipment: Chemetrics Test Kit 

Method Concentration 

K-1910 

K-1920 / Z,<.J 

Kc1925 

Notes: 

Ferrous Iron (Fe2+): ~ · 

Equipment: DR-850 ~ Ra~e: 0- 3.00 mg/L 

Program/Module: 500nm 33 

Notes: 

Hydrogen~ s· . S): Range.: 0-5 mg/L 

Equipment: HS-C Other: -~· -----
. xceeded 5.0 mg/l range on color chart: D 

Notes: 

Page 1 of2 

Sample ID No.: I J G. WT/ l d Z... 

Sample Location: l!J MW r/ 3 
Duplicate: D 
Blank: D 

Calornel I Hydrogen 

Concentration: __ l_f __ ppm 

Analysis Time: 

Concentration: <. I <> ppm 

Analysis Time: / 6 5 e 

Filtered: D 

Concentration: /Z,d ppm 

Analysis Tme: /I('! 

Concentration: _o_. d_IJ_ppm (T"'-) 

Analysis Time: __ 1_7_4_1_ 
Filtered: D 

Concentration: ppm 

Analysis Time: 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

FIELD ANAL mcAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

NSWCCRANE 

Equipment: DR4350 ~3 Range: 0-0.70 mg1L 

Program/Module: 610nm ~ 

Notes: 

Nitrite (N02"-N): 

Equipment: DR-850 

ProgramlModule: 

Standard Solution: D 
Notes: 

Manganese (Mn2+): 

Equipment: DR4350 

Program/Module: 525nm _ 

Notes: 

QA/QC Checklist: 

Range: 0 - 0.350 mglL 

All data fields have be0n completed as necessary: [3"" 
Correct measurement units are cited in the SAMPLING DATA block: 

Pa e~of2 

Sample ID No.: IJ < w r / 3 " t.. 
Sample Location: / 3 MW 7 / .3 
Duplicate: D 
Blank: 

Concentration: 'O, d d 

Analysis Ttme: 17 17 

Concentration: () ,oo 
Analysis Time: II 0 f 

ppm 

ppm 

Reagent Blank Correction: D 

Concentration: O, ~ ppm 

Analysis Time: / 7 I 'J 

F11terec1: D 

Filtered: D 

Filtered: D 



( IL) Tetra Tech NUS,~ 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
(XJ Monitoring Well Data 
0 Other Well Type: 
D QA Sample Type: 

Explosives SW-846 8330 

Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercu 7470A 

Diss. Metals SW846 6020/Mercu 7470A 

Nitrate+ Nitrite (asN) EPA 353.2 & 

Ammonia asN) EPA 350.1 

Total. Organic carbon 

Filtered Sample Collected Yes@ 

MSIMSD Duplicate ID No.: -

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Page_f_ of 2. 

Sample ID No.: I 8 (kJ'J- tl.fD2. 
Sample Location: I~ IJ=fN 
Sampled By: _.... ........... G. .... 1t'"'"-~----
C.O.C. No.: _ BZ.5' 
Type of Sample: 

[X] Low Concentration 
0 High Concentration 

See Low Flow Pur Data Sheets 

4°C 

4°C (2) L Glass Amber 

4°C/HNO:i (1) L HOPE 

4°C/HNO:i (1) L HOPE 

4°C/Hi804 (1) L HOPE 

4°C/H3P04 (2) 40ml Vails j/O 



[ll:}etra Tech.NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT : NSWC CRANE 
PROJECT NUMBER: N9060 
PROJECT SITE NAME: ---.:S~W-P.lk~O~l3...-.--

WELL ID.: DATE: _......,. ....... _..,...,......_..._. ____ _ 

WEATHER: ~ 'F 

Time Water Level 

II 

IC 

IC 

" • Cl - if 

if - ,, 

Water Quality Meter (S/N) dZ8d/4' / ------------------Cont r o I Box Type (S/N) . Al/;t . .. 
Turbidity Meter (SIN) /) ~JO: 1902 

SIGNATURE(S): .--<""""-"""-'''-••-:...~-------'-="-------..... 

I"' 
Pump Intake Depth ::J. O. t!:>D 

PAGE.1.oF.1.. 
l 



( I t) Teba loch NUS, 1~ 

Project Site Name: 
Project No.: 

D Domestic Well Data 
[X) Monitoring Well Data 
O Other Well Type: 
D QA Sample Type: 

Method: 

Monitor Reading (ppm): -

Total Purge Time (min): 24-" 

Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercu 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate + Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total "cCarbon 

Filtered Sample Collected Yes{] No[) 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.0.C.No.: 
Type of Sample: 

[X) Low Concentration 
0 High Concentration 

See Low Flow Purge Data Sheets 

Container Requirements 

(2) L Glass Amber 

(2) L Glass Amber 

(1) L HOPE 

4°C/HN03 (1) L HOPE 

(1)LHOPE 

(2) 40ml Vails 

Z7. & 7- /5,~3:: 12.Z~ X .163: 2/,,/ d"'- 7. ~ L 

( TOC.. oHt}) 

Page_{of 3 

Yes 

Signature(s): 

~~-

r-



["Fl::}retra Tech NUS, Inc. 
PROJECT : NSWC CRANE 
PROJECT NUMBER: N9060 -------PROJECT SITE NAME: .$ W~U' / .3 

Time Water Level 

Water Quality Meter (S/N) 
Control Box Type (S/N) 
Turbidity Meter (S/N) 

'118 1412 4A 

SIGNATURE(S): ~~/_-

LOW FLOW PURGE DATA SHEET 

WELL 10.: a Atft/7" / S-DATE: --,/ .............. ZJ;~--".._3 _____ _ 

WEATHER: /IMH, 4';::/y ?.rA-<: .$2 ° (A ,#'I/ 
> " 

ORP 
Comments 

Pump Intake Depth Mtp .Sc/l£.ilt "1' 22.. ~ / 

PAGE l. OF.3 
l - -



( I L]Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT : NSWC CRANE 
PROJECT NUMBER: N9060 

----'!"~---PROJECT SITE NAME: SWMI./ J.3· 

Time 

~,O:ESiill~ 
J':17A /4.2.o /~.c.r 7<.J 4.oz. .'35'8 ~~.t -r.tt ;2.99 "\ll'-
12~...- I fl· 2..Z-
/'14.,- /S,z..s 

1247 -. 

Water Quality Meter (S/N) 
Control Box Type (S/N) 
Turbidity Meter (S/N) 

/7.3~ 70 
IR. O.$' 70 
- -

SIGNATURE($):--~..--.-~~-~~'--· ....___ __ _ 

4,otJ 
!>· 'i' -

;347' ;::'/. f:s 7;5' J2-.S'1 3Z..O 
• :340 ..4.~4 7.7, I z.z t) '3ZZ. 
- - - - -

Pump Intake Depth ----~_2_._~_" __ 

Comments 

v. ~/. tC/<ICl't/ .... 
~~G,,f~ 

, 

~M 
5~,,,tL f,,,.,,/..:;.,,,~ , 

PAGEJ OF 3 ' - -



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

"ect Site Name: NSWC CRANE 

Dissolved Oxygen: 
Equipment Chemetrlcs Test Kit 

Method 

K-7510 

K-7512 

Notes: 

Alkalinity: 
Equipment Chemetrics Test Kit 

Method Concentration 

K-9810 ~ /0 

K-9815 

K-9820 

Equipment: Chemetrics Test Kit 

Method Concentration 

K-1910 

K-1920 

K-1925 

Notes: 

Ferrous Iron (Fe2
"): 

Equipment: OA-850 ~ 
Program/Module: 500nm 

Range: O - 3.00 mg/I. 

33 

Notes: L1 ~; f 
Hydrogen Sulfi~t-Jf>>= 

Equipment: ~ Other: 

Exceeded 5.0 mgtl range on color chart 

Range: 0 - 5 mg/I. 

0 
Notes: 

Pa 1 of2 

Sample ID No.: IJGWT /5" 02. · 

Sample Location: 13 M w -;r /.:S-

D 
D 

Concentration: at:t7 - ppm 

Analysis lime: 11£ 6 

Concentration: <__./-'O~ __ ppm 

Analysis lime: /f' 6 

Concentration: /17 ppm 

Analysis lime: /£0 ~ 

Concentration,;? 13 6 ppm 

Analysis Time: /·f/5 

Concentration: __ (}_._0 __ ppm 

Analysis Time: /'f/ 8 

Filtered: D 

Flttered: D 



Note: Analyte, method, and/or equipment may be deleted from fonn if not being perfonned. 

Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Page 0 2 

Project Site Name: NSWCCRANE Sample ID No.: I 36Wr IS"" z. 
Project No.: u ~06" Sam~le Location: L3.~f.<IT/5 
Sampled By: -r;.e. Duplicate: D 
Field Analvst: -r/< Blank: n 

sumde (s2
·): 

~Range: 0 -0.70 mg/L 
-

Equipment: DR-850 Concentration: CJ,14 ppm 

Program/Module: 610nm Analysis Time: 1411-- Filtered: D 93 

Notes: 

Nitrite (N02"-N): e Concentration: ",dt:I/ ppm 

Equipment: DR-SSO Range: 0 • 0.350 mglL Analysis Time: /'f/8 Fi1terec1: D 
Program/Module: 

Standard Solution: D Results: Reagent Blank Correction: D - -
Notes: 

Manganese (Mn21: 

9 
Concentration: O·l ppm 

Equipment OR-850 Range: O - 20.0 mg/L Analysis Time: L1.3~ Fiitered: D 
Program/Module: 525nm _ --
Not~: 

QA/QC Checklist: 

All data fields have been completed as necessary: W"" 
Correct measurement units are cited in the SAMPLING DATA block: er· 
Values cited in the SAMPLING DATA block are consistent with the Groundwater Sample Log Sheet [J"""' 
Muiitplication is correct for each Multiplier table: ~ · 

Final calulated concentration is within the appropriate Range Used block: ~ 
Alkalinity Relationship is determined appropriatly as per manufacturer (HACH) instructions: w 
QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: ~ 
Nitrite lnterfe?1e~ treatment was used for Nitrate test if Nitrite was detected: B #A 
Title block on .aaGlt page of form is initialized by person who performed this QA/QC Checklist 13'""" 

-



( I t] Teba Ted> NUS, '"' 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.0.C.No.: 
Type of Sample: 

[X] Low Concentration 
0 High Concentration 

Page_\_ of .1_ 

Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Monitor A 

Well casing Diameter & Material 

Pt/C 

Analysis 

Explosives SW-846 8330 

Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate + Nitrite (asN) EPA 353.2 & 

. Ammonia (asN) EPA 350.1 

Total Organic Carbon 

Fiitered Sample Collected Yes{) ~ 

\'I· o' 
)O-~O 

See Low Flow Pu Data Sheets 

Preservative Container Requirements 
4°C (2) L Glass Amber 

4°C (2) L Glass Amber 

40C1HN03 (1) LHOPE 

4°CIHNOa (1) L HOPE 

4°CIH~04 (1) LHDPE 

4°CIH3P04 . 2) 40ml Valls 

le,·°' \ (:Jb3J -= \ .. \3°() -: ~-d(o \_ 

Collected 

Yes 

Yes 

Yes 

NO 

Yes 

~ 



· ( I Lf etra Tech NUS, Inc. 

PROJECT : NSWC CRANE 
PROJECT NUMBER: N9060 -------PROJECT SITE NAME: Sw 'Mu '\3 

Time Water Level 

Water Quality Meter (S/N) 
Control Box Type (S/N) 
Turbidily Meter (2;2 . 
SIGNATURE($) · -

Flowrate 

Nik 

LOW FLOW PURGE DATA SHEET 

WELL ID.: \Z,(:,~\ \le 
DATE: )\-?o- c.3 
WEATHER: S.~ ~ (o ,5° 

ORP 
Comments 

I/ 

I/ ,,,. 

Pump Intake Depth 

PAGE 2oF .2.. 
! - -.-



( I L) Tetra Toch NUS, loo GROUNDWATER SAMPLE LOG SHEET 

Page_L of Z.., 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: / 3<SW T /?OZ 
Project No.: N9060 CTO 0279 Sample Location: / 3"'1. w T /7 

0 Domestic Well Data 
[X] Monitoring Well Data 
O Other Well Type: 
O QA Sample Type: 

Date: ~/-S-o3 

WeR Casing Diameter & Material 

ype: Z''~ vc 

Static Water Level (WL): /tJ,'8J 

S.8 

Volume 

MiceHaneous Explosives SW-846 8330 

Total Metals SW846 6020/Me 7470A 

Diss. Metals SW846 6020/Mercu 7470A 

Nitrate+ Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total Of anic Carbon 

Fiitered Sample Collected YesQ N<>ll 

rv;11,. ,ZN~~~ "'~" re~~~ 

Sampled By: 
C.O.C.No.: 4816 
Type of Sample: 

[X] Low Concentration 
0 High Concentration 

pH S.C. Temp. (C) turbidity DO Salinity 

See Low Flow Pu11 ·Data Sheets 

Container Requirements 

4°C (2) L Glass Amber 

4°C (2) L Glass Amber 

4°CIHNO:J (1) LHDPE 

4°CIHNO:J (1) LHDPE 

4°CIH~04 (1)LHDPE 

4°CIH3P04 (2) 40ml Vails 

UJ,7. 10.a~, ,.~7 Jt' t:J,/t5s : /.5/,,./ ;~ s.e~ 

Signature(s): 

MS/MSD Duplicate ID No.: 
/}FP //o,jd~"' - µ;-4~ 

Other 

Yes 

Yes 

Yes 
Nd 

Yes 

Na 



( I L]Tetra Tech NUS, Inc. LOW FLOW ,"URGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE 
-----.....,,.~------------------~ PROJECT NUMBER: _N_9_06_o_,_cT_0 __ 02_7_9 ______________ ~ 

WELLIO.: /3MWT/7 
DATE: l/·S·d3 

9-¢S / 8 £. ,f 
0955 /o.14 /(JO 5.47 0,/6Z- IR.q /. 2.' l!i.'13 •• Z.8Z /t:Jdd .. 
1605 ~d. !!>4- /4il s.41 0,f S-7 /4,5 o.'18 15 .'21',. " '347 zcsoo •• 
/()I!> ;o. B7 /00 5,41 0.1~ 5.4Z.. t.oS I~.(.'/ " 'U'~ ~004 ., 
JiJlS /l). 87 JIJ6 S.4l.. o-iSG> AOC) o.,3 '"·90 Cl 338 JI.COO If 

1035 ./o.87 100 s.40 0.154 "'· 14 t:J. 8<0 1~03 ,, 334 StJoo ,, 
/045 10.e, /00 s.3t) o.1Sl 3~74 0 ·84 15.,7 l , 3.38 "000 ,. 
/C47 - ,-..... ,,,~.J' ,.~d -

SIGNATURE(S): ~~------ PAGE Z.,OF~ 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

FIELD ANAL mCAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

NSWCCRANE 

Dissolved Oxygen: 
Equipment Chemetrics Test Kit 

Method Concentration 

K-7510 O. ") O. , 

K-7512 ')I 

Notes: 

Alkalinity: 
Equipment: Chemetrics Test Kit 

K-9815 

K-9820 

Carbon Dioxide: 
Equipment: Chemetrics Test Kit 

Method. Concentration ppm 

/80 

Notes: 

Ferrous Iron (Fe21: 
Equipment: DR-850 ~ R~e: 0 - 3.00 mg/L 

Program/Module: 500nm 33 

Notes: 

Hydrogen Sulfide (H~): Range: o -5 mg/L 

Equipment: ~ Other: 

D Exceeded 5.0 mg/L range on color chart: 

Notes: 

Pa 1 of2 

SamptelDNo.: J3/PWT17()2. 
Sample Location: 13/tltWT 17 

Duplicate: ~ 
D 

Calomel I Hydrogen 

Concentration: "·' /(), '. ppm I. 

/OSO /GoZ 
Analysis Time: J ,- . 

Concentration: <lo /<10 ppm 

Analysis Time: I/ 0 CJ ///O'!) 

Concentration: / 7~1JO ppm 

Concentration: "·"/o.o7 ppm • 

Analysis Time: J/l 71' 14.3 

Concentration: t:J • 0 ppm 

Analysis Time: /I ff 

Fi1terec1: D 

Fi1terec1: D 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

Equipment: OR-850 

Program/Module: 610nrn 

Notes: 

Equipment OR-850 

Program/Module: 

Standard Solution: D 
Notes: 

Manganese (Mn2
•): 

Equipment: OR-850 

Program/Module: 525nm _ 

Notes: 

QA/QC Checklist: 

NSWCCRANE 

Range: 0 - 0.350 mg/l 

62 

Results: ---

~0-20-0-

All data fields have been completed as necessary: 

Correct measurement units are cited in the SAMPLING DATA block: 

Pa e~of2 

Sample ID No.: / ]6, &c/T/70Z.. 

Sample Location: /3MWZ-I' 7 
Duplicate: ~ 
Blank: 

Concentration: a .o 2./ado ppm 

~s-raie: 115"3 flZ04 Altered: D 
• 

Concentration: d.O<U. ~m 

Analysis Time: IUO/ JZ21' Altered: D 

Reagent Blank Correction: D 

Concentration: ().0 o.o ppm 

Analysis Tune: 1'2Z7 12JS" Filtered: D 

Values cited in the SAMPLING DATA block are consiste_Jlt-With the Groundwater Sample Log Sheet 

MulitplicatiOn is correct for each Multiplier table: Er 
~·· 

Final calulated concentratiOn is within the appropriate Range Used block: 

Alkalinity Relationship is determined appropriatly as per manufacturer (HACH) instructiOns: 

QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project plan!1i~ documents: g/ 
Nitrite lnterferejw-1'°eatrnent was used for Nitrate test if Nitrite was detected: D /'l'i!r .....,.... .-----
Title block on 8aeh page of form is initialized by person who performed this QA/QC Checklist: L.:1"'" 



( j t) T,.. Tero NUS, Inc 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X) Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Explosives SW-846 8330 

Micellaneous Explosives SW-846 8330 

Diss. Metals SW846 6020/Mercu 7470A 

Nitrate + Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total ic carton 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Page_}_of a 
Sample ID No.: \O (z v..J j' \ xoa 
Sample Location: \2> &v..:>'" '\"B. 
Sampled By: ~°10"'""' ~~ 
C.O.C. No.: '(934> --=------Type of Sample: 

[X) Low Concentration 
0 High Concentration 

-
See Low Flow Pu Data Sheets 

Container Requirements 

4°C (2) L Glass Amber 

4°C (2) L Glass Amber 

(1)LHDPE 

4°C/HNO:i (1) L HOPE 

(1) L HOPE 

(2) 40ml Vails 

Fdtered Sanlple Collected Ye}( No(] ~ .... -vb'-.~-,~t ~~~ ~.,.;.av ~ ~~ °'"'~ 
,~ ~~ ~o N''-''$,. \==\\~~ ~'<"-\~~ ~~~. 33.ai 

ao .a3 

1 3 · tJl./ ~ u~ 3) = a.\~ °1:>..st_ = ~.Q\ '\_ 



['"R::}retra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT : NSWC CRANE 
PROJECT NUMBER: N9060 

\<Ct 
WELL ID.: '\ $. <r W :\' ~ 9.;o 
DATE: \ Q. - i - o ~ -------PROJECT SITE NAME: ~"N")\,,) \~ ·. WEATHER: !S..y"""" :f>°'o r 

Comments 

I I 

11 

Water Quality Meter (SIN) 955 ft> 't 7 t 4.13 Pump Intake Depth __ CS._... .. B.._'\ ___ _ 
Control Box Type (SIN) 
TurbldltyMeter~ . 3p17 8-.'ioa.. 

SIGNATURE~-~_...,.,,,,.... .... ~==-==-------=---· PAGE.l...OF _3.. 



['11::}retra Tech NUS, Inc. 
PROJECT : NSWC CRANE 
PROJECT NUMBER: N9060 

~--------PROJECT SITE NAME: ~~::,,,) 

LOW FLOW PURGE DATA SHEET 

WELL ID.: \ 3 (,. u-..Jj tiit, ~ ?Ab 
DATE: \e - i - 0 3 
WEATHER:._.~,--1'.-_ __ ,6~?>--~_~.;.._ ____ _ 

Comments 

..., .~ 00 • . ~.c. • ~"'-A-< .... _'Ill 

<:....~ -- .... '(-·• ' .. I) 

'· 

Water Quality Meter (S/N) ;~ F~ jr 7 F. 4.· - :R 
Control Box Type (S/N) _ ~ C!:. 

TurbidityMeter(/?. · 312 ~2)0t.. 

SIGNATURE(S)~-="'-J-'0-· ....-~----

Pump Intake Depth __ _.4_....2,._· ... '---

PAGE.a.OF .a 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

..-----, 

Date: 
; 

Tune: 

Method: 

Reference Electrode (circle one 

Dissolved Oxygen: 
Equipment Chemetrics Test Kit 

Method Concentration 

K-7510 

K-7512 .5. 5' 

Notes: 

Alkalinity: 
Equipment Chemetrics Test Kit 

MethOd Concentration 

K-9810 <. \0 

K-9815 

K-9820 
) 

Notes: 

carbon Dioxide: 
Equipment: Chemetrics Test Kit 

Method Concentration ppm 

K-1910 'I 
K-1920 

K-1925 

Notes: 

Ferrous Iron (Fe2+): 

Equipment: ~ DA-8 Range: O - 3.00 mg/L 

Program/Module: 500nm 33 

Notes: 

Hydrogen Sulfide (H2S): Range: O - 5 mg/L 

Equipment: c:2 <Xher: 

~ 5.0 mg/L range on color chart: D 
Notes: 

Pa 1 of2 

Sample ID No.: . \ 3 (;,. u..;j \ y 6 ~ 
Sample Location: \ O {lw\ \X 
Duplicate: D 11<§> 
Blank: D 

Concentration: 5.5 ppm 

Analysis Time: JSS7 

Concentration: < \0 ppm 

Analysis Time: ,,t()';). 
&... 

Filtered: D 

Concentration: L/5' ppm 

Analysis Time: 'lo 09 

Concentration: Q.33ppm 

Analysis Time: \(o \<\ 
Filtered: D 

Concentration: (")IQ ppm 

Analysis Time: \(.,cl '1 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. Pa e1.of2 

Suffide(S2i: 

Equipment e::> Range: 0 - 0.70 mgll DR-8 

Program/Module: 610nm 93 

Notes: 

Nitrite=:e(N02--N): 

Equipment DR-850 

Progra · 

DR-8 Range: 0 - 0.350 mgll 

62 

Sample ID No.: 
Sample location: 

Duplicate: D 
Blank: 

Concentration: o. Q'1 
Analysis Time: \f,?,/ 

Concentration: 6.o 
Analysis Time: }~ O'f 

ppm 

ppm 

Standaro Solution: D 
Notes: 

Results: O. 0 Reagent Blank Correction: D 

Manga~(M~ 
·- Equipment: ~ 

Program/Module: 525nm _ 

Notes: 

QA/QC Checklist: 

OR-8 

41 

Range: 0 - 20.0 mgll 

All data fields have b,een completed as necessary: 

Correct measurement units are cited in the SAMPLING DATA block: 

Concentration: l ! 'I 
Analysis Time: l {. ~ ~· 

Values cited in the SAMPLING DATA block are consist~ the Groundwater Sample Log Sheet 

Mulitplication ls correct for each Multiplier table: CT 
Final calulated concentration is within the appropriate Range Used block: c:Y' 
Alkalinity Relationship is determined appropriatly as per manufacturer (HACH) instructions: 

ppm 

Altered:. D 

Altered: D 

Altered: D 

QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: [3--' 
Nitrite lnterfe~ treatment was used for Nitrate test if Nitrite was detected: -B- ,VA 
Title block~ page of form is initialized by person who performed this QA/QC Checklist W 



( I t) Tetra T~ NUS,'"' 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercu 7470A 

Methane, Ethane &Ethane 

Total . ic Carbon 

Filtered Sample Collected Y esU N 

MSIMSD -- Duplicate ID No.: 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU(j 
N9060 CTO 0279 1 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 
Type of Sample: 

Page~of Z-
I 3 C,w,- \<:\ 0-Z. 

J (46bb Teea?. 
'. 13 M)/\Jr \9 

('I\(., ( 

[X] Low Concentration 
0 High Concentration 

See Low Flow Purge Data Sheets 

Container Requirements 

(3) 40ml Vails 

4°C/HCI (3) 40ml Vails 

4°C (2) L Glass Amber 

4°C (2) L Glass Amber 

(1) L HOPE 

(1)LHOPE 

(1) L HOPE 

4°C (1) L HOPE 

4°C (2) 40ml Vails 

(2) 40ml Vails 



('lh) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE WELL ID.: __ \._· ~---_f'.._l\_W~_.T_,_C\ ___ _ 
PROJECT NUMBER: N9060, CTO 0279 DATE: I 0 - Z <Q - OJ, 

PAGE Z OFZ. 

, ,_ -~-

\. ~'-



[ I t] Tetra Toch NUS,'"' GROUNDWATER SAMPLE LOG SHEET 

Page_l of -1_ 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Date: l l~ \CJ -61 

Method: P1 It. i +. .,_; c. 

Monitor Reading (ppm): 

Well casing Diameter & Material 

Type: 2. 11.~ p ti C. 

Total Well Depth (TD): 

One casing. Volume( 

Start Purge (hrs): 

Analysis 

Explosives SW-846 8330 

Volume 

Miceffaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate+ Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total le Carbon 

Filtered Sample Collected Yesa No}( 

aa. ~S''b 
~-··H> i\ 

MS/MSD Duplicate ID No.: 

~ 

N9060 CTO 0279 Sample Location: 
Sampled ·ay: 
C.O.C.No.: 
Type of Sample: 

[X] Low Concentration 
U High Concentration 

pH S.C. Temp. (C) Turbidity DO Salinity 

See Low Flow Purge Data Sheets 

Preservative Container Requirements 

4°C (2) L Glass Amber 

4°C (2) L Glass Amber 

4°C/HN~ (1) LHDPE 

4°C/HN03 (1) LHDPE 

4°~04 (1) LHDPE 

40C/H3P04 (2) 40ml Vails 

'"'""b\~ \\c-1 \.~ "\. 
~"'~~ 

~v\~-, ~ 

5. O'-/ A17U. 
:. '\\.3<:\ L 

Other 

Collected 

.Yes 

Yes 

Yes 

NP 
Yes 

C> 



('11:::f etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT : NSWC CRANE WELL ID.: i ' e, "<""'1. """' ")" ao 
PROJECT NUMBER: N9060 ------- DATE: )\~" \9 - o> 
PROJECT SITE NAME: $w~ y ) ~ WEATHER:. $w :()'C\ ""& &~o r-

Time Water Level 

Water Quality Meter (S/N) 
Control Box Type (S/N) 

Turbidity MeterZ2·. 

SIGNATURE : -

Volume Cond. Turb. , ORP 

Pump Intake Depth 

Comments 

II 

II 

,, 
If ,, ,, ,, 
II 

" // 

II 

II 

11 

PAGE.-1.oF_A 
l 



( it}etra Tech NUS, Inc. 

PROJECT : NSWC CRANE 
PROJECT NUMBER: N9060 -------PROJECT SITE NAME: .$w'C"'"\y \2 

Time Water Level Volume Flow rate 

<Hrs~l ·• :C.~t. ·ltelQ~:~~;:,s ,..;·"·····"' ··~·•>. \.. ,, ~ii~~~~;:~ 
\~...-...0 \b.5<- ~;:) .<o },/~ 

)&\~ Ln . 400 ~~.(:, },,,,..... 

\~~"it. ,0 (,.. { ;:)y .. (. fl¢l 

LOW FLOW PURGE DATA SHEET 

.~ a."' s- 1, ~ s / . c. 6 
2-.'/~ I'~~ 7, ~"'/ 
:2.. 'Y 3 J, g,~ (,., q I 

WELLID.: '\o~~\ ao 
DATE: \\ ... \:; -o~ 
WEATHER: ~ .... :n 55c l= 

~ 
\ 
\ Comments 

6 ./(o l.S •. <1- ~'?oCi'. 0 I!' "<t'..d.. '< 

""' '77 J <.. "i 3 .;).. ?5,</ II 

....... ?G. JS qo ~?(', .. ~ <' - 0\,J'(b..""' 
\ ' ~ 

~ 

Water Quality Meter (S/N) 9 8/.?0478 "1-4 
Control Box Type (S/N) __ ·_.tV__.Z ... + .... --~---
Turbidity Meter (S/N) 09 40 .. '-/ Ot <f $ 

Pump Intake Depth Mtp Sc;,cc.r""-' 

SIGNATURE(S)a .::_ .>"r:> ~ - PAGE_aoF..a.. 
1 

•• 



Note: Analyte, method, and/or equipment may be deleted from fonn if not being perfonned. 

FIELD ANAL YTICJa~LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

Reference Electrode (circle one 

Dissolved Oxygen: 
Equipment Chemetrics Test Kit 

Method Concentration 

K-7510 t::>.() L 

K-7512 ~I 

Notes: 

Alkalinity: 
Equipment Chemetrics Test Kit 

K-9810 < (G 

K-9815 

K-9820 

Notes: 

Carbon Dioxide: 
Equipment: Chemetrics Test Kit 

Method Concentration 

K-1910 

K-1920 dO 

K-1925 

Notes: 

Ferrous Iron (Fe
21: ~ 

Equipment: OA-850 ~Ra~: 0-3.00 mg/I.. 

Program/Module: 500nm 33 

Notes: . 

Hydrogen SC:!21fide H ): Range: o -5 mg/I.. 

Equipment: HS-C Other: 

Ceeded 5.0 mg/I.. range on color chart: . 0 
Notes: 

Pa 1of2 

SamplelDNo.: /36Wrzoo3 
Sample Location: /J A1WT ZA 

D 
D 

Calomel I Hydrogen 

Concentration: ~-" z ppm 

Analysis Time: / JZ. "Z. 

Concentration: . <. ( 0 ppm 

Analysis Time: l JZ' 

Filtered: D 

Concentration: # O . ppm 

Analysis Time: /3 49 

"> 3. '!op,,,.., 1...;,,.;-I-) 
Concentration: ppm 

Analysis Time: /f/9 
Filtered: D 

Concentration: "·" ppm 

Analysis Time: Lf:/t 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

Tetra Tech NUS, Inc. 

FIELD ANAL VTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Paae of2 

Project Site Name: NSWCCRANE Sam~le ID No.: {36WTZ.O 03 
Proiect No.: 1-/304.~ Sam~le Location: 131\1\W TZ.0 

Sampled By: d.6· Duplicate: D 
Field Anatvst: "T,.lf!. Blank: n 

Sulfide (S2l: 
~Range: 0-0.70 mgll 

-
. Equipment: OR-850 Concentration: CJ.03 ppm 

Program/Module: 610nm 93 Analysis Time: If~ Altered: D 

Notes: 

Nitrite (N02"-N): 

g-··~350-
Concentration: '1.dd0 ppm 

Equipment OA-850 Analysis Time: tl~O Altered: D 
Program/Module: 

Standard Solution: D Results: Reagent Blank Correction: D - -
Notes: 

Manganese (Mn2
): c9-··20.0- Concentration: 3.3 ppm 

Equipment: OA-850 Analysis Time: /~Z' Filtered: D. 
ProgramJModule: 525nm _ --
Notes: 

QA/QC Checklist: 

All data fields have been completed as necessary: [j--' 

Correct measurement units are cited in the SAMPLING DATA block: IT 
Values cited in the SAMPLING DAT A block are consistent with the Groundwater Sample Log Sheet Qj-

Mulitplication is correct for each Multiplier table: [3""" 
Final calulated concentration is within the appropriate Range Used block: CT 
Alkalinity Relationship is determined appropriatly as per manufacturer (HACH) instructions: £r' 
QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: w 
Nitrite lnterfer~reatment was used for Nitrate test if Nitrite was detected: -fr N I\ 
Title block on ~age of form is initialized by person who performed this QA/QC Checklist: 1:3-· 

-



Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
O Other Well Type: 
0 QA Sample Type: 

Analysis 

Explosives SW-846 8330 

Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercury 7470A · 

· Diss. Metals SW846 6020/Mercury 7470A 

Nitrate+ Nitrite (asN) EPA 353.2 & 

Ammonia asN) EPA 350.1 

Total Organic Carbon 

Filtered Sample Collected Yes(] Nahl' 
IA+..14.. A'UO $'~/~ 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Page_l of 2-
Sample ID No.: /'Jp.wT;J.loi 
Sample Location: I 3J1c.v't3--1 
Sampled By: fC 11>J 

c.o.c. No.: !ft1/Z 
Type of Sample: 
. [X] Low Concentration 
0 High Concentration 

See Low Flow Pu Data Sheets 

Preservative Container Requirements Collected 

· 4°C (2) L Glass Amber Yes 

4°C (2) L Glass Amber Yes 

4°CIHN03 (1)LHDPE Yes 

4°CIHN03 (1)LHDPE ~ 

4°CIH~04 (1)LHDPE Yes 

4°CIH3P04 (2) 40ml Vails t""" 

• 



( j L]Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE 

---------------------------~ PROJECT NUMBER: _N_9_06~0~,C_T_0_0_2_79_. __ ~-----------
WELL ID.: 131141.,T ~I 
DATE: - 15-o:J 

SIGNATURE(S): (Ji1 ~----- PAGE OtoF~ 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

NSWCCRANE 

Dissolved Oxygen: 
Equipment: Chemetrics Test Kit 

Method Concentration 

K-7510 

.K-7512 I 

Notes: 

Alkalinity: 
Equipment Chemetrics Test Kit 

Method Concentration 

K-9810 ~·cl 
50to500ppm K-9815 

100to1000 K-9820 

Notes: 

CarbOn Dioxide: 
Equipment: Chemetrics Test Kit 

Method Concentration 

K-1910 

K-1920 /Lr 
250 to 2500 ppm K-1925 

Notes: 

Ferrous Iron (Fe"), e. 
Equipment DR.a50 DR..S ~~ nge: 0 - 3.00 mg/L 

Program/Module: 33 

Notes: 

Hydrogen S~)' - o, 5 ..,.,_ 
Equipment: HS-C Other: 

xceeded 5.0 mg/L range on color chart: D 
Notes: 

Pa 1 of2 

Sample ID No.: 13<9W7Z/ OZ 

Samplelocation: llMwrzJ 

,!# 
Concentration: I ppm 

Analysis Time: l..3'' ll/&/o3 

Concentration: <:to ppm Fv-' 

Analysis Time: J33/ 

Filtered: 0 

F""' 
Concentration: IL-> ppm 

Analysis Time: /1Z1 

Concentration: t:J. (CJ TA. 
ppm 

Analysis Time: /31-Z. 
Filtered: D 

~IA/ 

Concentration: CJ.O ppm 

Analysis Time: /J31>" 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

Tetra Tech NUS, Inc. 

Proiect Site Name: 

Project No.: 

Sampled By: 

Reid Analvst: 

Sulfide (S21: 

Equipment DR-850 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NSWCCRANE Samf:!le ID No.: 
fo6o· Sample Location: 

r,w Duplicate: D 
T,~ /~ ,,.., Blank: n , 

p '2. f2 age 0 
T . 

/~'J, "'{.Z..I o-&. 

13M.WTZ.I 

Range: 0 - 0.70 mg/L Concentration: o.o4 ppm 
-

Program/Module: 610nm e Analysis Time: l.J41 Filtered: D 

NoteS: 

Nitrite (N02--N): 

8 
Concentration: o. o 3 I ppm rlf: 

Equipment DA-850 Range: 0 - 0.350 mg/L Analysis Time: 1339 Fiitered: D 
Program/Module: 

Standard Solution: D Results: Reagent Blank Correction: D 
NoteS: 

Manganese (Mn21: E)-•-20•- Concentration: o.<& ppm 

Equipment: OR-850 Analysis Time: l..14, Filtered: D 
Program/Module: 525nf'!!.._ - -
Notes: 

QA/QC Checklist: 

All data fields have been completed as necessary: ff'' 
Correct measurement units are cited in the SAMPLING DATA block: -0" 
Values cited in the SAMPLING DAT A block are consistent with the Groundwater Sample Log Sheet ff 
Mulitplicatioo is correct f9r each Multiplier table: ~ 
Final calulated concentration is within the appropriate Range Used block: El" 
Alkalinity Relationship is determined appropriaUyas per manufacturer (HACH) instructions: w 
QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: £¥ 
Nitrite lnterfer1-~ treatment was used for Nitrate test if Nitrite was detected: D .UA 
Title block on-eftGl:l.page of form is initialized by person who performed this QA/QC Checklist: g..--

-



(It) TebaTechNUS,I~ 
Project Site Name: 
Project No.: 

0 Domestic Well Data 
{X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Analysis 

Explosives SW-846 8330 

MicellaneoUs Explosives SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate+ Nitrite (asN) EPA 353.2 & 

. Ammonia (asN) EPA 350.1 

otal anicCarbon 

Fdtered Sample Collected Yes() No{] 

\I .I (p 

GROUNDWATER SAMPLE LOG SHEET 

Page~of;)... 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 
Type of Sample: 

[X] Low Concentration 
0 High Concentration 

See Low Flow Purge Data Sheets 

Preservative Container Requirements 

4°C (2) L Glass Amber 

4°C (2) L Glass Amber 

4°CIHN0a (1) LHDPE 

4°CIHNO, (1) LHDPE 

4°CIH~04 (1) LHOPE 

4°CIH3P04 (2) 40ml Vails 

Collected 

Yes 

Yes 

Yes 

.Alo 
Yes 

M 

'!.·"IS 
9 .3>\ (. 'l<o3) = '). 5 a °b.sL '.:. 5. 7't L 



( I L}retra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT : NSWC CRANE 
PROJECT NUMBER: N9060 -------

WELL ID.: \ :=;, (:z: \,N :S- ~ ~ 
DATE: \·d.-~ - o 3> 

PROJECT SITE NAME: Sy,,Y~y '\3. WEATHER: Q....,.- <..c.U-:>~ ~"· <... 

Time Water Level ORP 
Comments 

I/ 

11 

IJ 

I I 

·Water Quality Meter (S/N) 9 BEtJ~ 7e 4CJ Pump Intake Depth ,v/,J"" -----------Control Box Type (S/N) _,__..,..._w_ .... A-______ _ 
Turbidity Meter~ 3 3 YJ 4 '"i,() 0\ 

SIGNATURE~...:.,J.Q:::~a,J~?'~=::::::::::---



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

Tetra Tech NUS, Inc. 

Dissolved Oxygen: 
Equipment: Chemetrics Test Kit 

Notes: 

Alkalinity: 
Equipment Chemetrics Test Kit 

Used: 

Notes: 

Carbon Dioxide: 

Equipment: Chemetrics Test Kit 

Notes: 

Ferrous Iron (Fez+): 

Equipment: @) 
Program/Module: 

Notes: 

Equipment: 

FIELD ANAL mcAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Method Concentration 

K-7510 

K-7512 \.o \.o 

Method 

K-9810 

K-9815 

K-9820 

Method Concentration ppm 

K-1910 s 0 
K-1920 

K-1925 

. DR-8 Range: 0 • 3.00 mg/l 

500nm 33 

Range: 0 • 5 mg/L 

Other: 

Pa 1 of2 

Sample ID No.: \ 8. (z v..J T a 4 o a. 
Sample Location: \ p t.,J. \A..?~ a.:;). 

· Concentration: \ , o/' • 0 ppm 

Analysis lime: HtO~\ t..o3 

Concentration: < \J/< \0 ppm 

Analysis Time: \ l; "'\ii~,!;" 0 

Filtered: D 

Concentration: .5C> J 7 0 
I 

ppm 

Analysis Time: J (, t) 9 J } fo J 5 
I 

0·3?/o.u..Q 
Concentration: ppm 

AnalysisTime: \<.&.'4>/ l<o~'"\ 
Fittered: D 

o.o/o·o 
Concentration: ppm 

D AnalysisTtme: \(,$9 / \(o"\~ Exceeded 5.0 mg/L range on color chart: 
I 

Notes: 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

Sulfide (s21~ 
Equipment: ~ 

Program\i<>dule: 610nm 

Notes: 

Nitrite (N02-·N): 

Equipment 8 
Program/Module: . 

Standard Solution: D 
Notes: 

Manganese (Mn2
]: 

Equipment: <9 
Program/Module: 525n~ 

Notes: 

QA/QC Checklist: 

DR-8 

93 

Range: O - 0.70 mg/L 

DR-8 _ _ Range: 0 - 0.350 mglL 

62 

Resu1ts:O. oo~/ CJ.cSf:> I 

OR-8 Range: 0 - 20.0 mg/L 

41 

All data fields have been completed as necessary: 

Correct measurement units are cited in the SAMPLING DAT A block: 

Pa e'lof2 

Sample ID No.: Y3 <...:, v..:>\ O\Oto ~ 
Sample Location: ) 3>~ Ql'S>. 
Duplicate: .8- ' 7'-' 

Blank: 

o.oto/o·O'i 
Concentration: ppm 

Analysis Time: \ t, S "\ / \, O ~ Filtered: D 
I 

Concentra~: O.gp$ / ppm 0. 001 
Analysis Time: \ 53?'iJS S ~ Fdterect: D 

I 
Reagent Blank Correction: D 

~tion:O.\ /o.o ppm 

Analysis Time: \J fa/ \1 \'"1 Filtered: D 
I 

Values cited in the SAMPLING DATA block are con~with the Groundwater Sample Log Sheet 

Mulitplication is correct for each Multiplier table: t:::r 
Fmal calulated concentration is within the appropriate Range Used block: B"' 
Alkalinity Relationship is determined appropriatly as per manufacturer (HACH) instructions: 

QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the projeet planning documents: W 
Nitrite lnterferen!J2 treatment was used for Nitrate test if Nitrite was detected: -E3-#"1 
Title block on ~pa e of form is initialized by person who performed this QA/QC Checklist (3/ 



GROUNDWATER SAMPLE LOG SHEET 

Page_{_ of :l.. 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: J 36W T~ 3o :2 
Project No.: 

0 Domestic Well Data 
(X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Date: I 0-61 B-".) 
Method: L "w 
Monitor Readi 

Well casing Diameter & 

Type: . Ol, II 

Analysis 

Explosives SW-846 8330 

Volume 

Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercu 7470A 

Nitrate + Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total "cCarbon 

Filtered Sample Collected Yesa ~ 

MSIMSD Duplicate ID No.: 

N9060 CTO 0279 Sample Location: I 3.rn,,rs...7 
Sampled By: __ F,_W.,.......,. ___ _ 
C.O.C. No.: __.~.__8_/5 ___ _ 
Type of Sample: 

(X] Low Concentration 
0 High Concentration 

pH S.C. Temp. (C) Turbidity DO Salinity Other 

See Low Flow Purge Data Sheets 

Preservative Container Requirements Collected 

4°C (2) L Glass Amber Yes 

4°C (2) L Glass Amber Yes 

(1)LHDPE Yes 

4°C/HNO;i (1) L HOPE -
(1) LHDPE Yes 

(2) 40ml Vails -

Signature(s): 

- ----------------..---------~--------~- 014 ---



(11:.) Tetra Tech NUS, Inc. . LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE WELL ID.: _.._l_3_h_W_T_d-_-:; ____ _ 
PROJECT NUMBER: N9060, CTO 0279 DATE: (fJ-Pld-tJJ 

. PAGE&F_3 



Note: Analyte, method, and/or equipment may be deleted from form if npt being performed. 

FIELD ANAL mcAL LOG SHEET. 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

NSWCCRANE 

....----. 

ORP (Eh) (+/- mv) 

Reference Electrode (circle one · 

Dissolved Oxygen: 
Equipment: Chemetrics Test Kit 

Method Concentration 

K-7510 

K-7512 7 

Notes: 

Alkalinity: 
Equipment: Chemetrics Test Kit 

Method Concentration 

K-9810 Z7 

Notes: 

Carbon Dioxide: 
Equipment: Chemetrics Test Kit 

Method Concentration ppm 

K-1910 3 
K-1920 

K-1925 

Notes: 

Ferrous Iron (Fe2
•): _ 

E- OR-850 ~0-3.00-
Program/Module: m 33 

Notes: 

Range: o -5 mg/L 

Equipment: Other: 

Exceeded 5.0 mg/L range on color chart: 0 
Notes: 

Pa e1of2 

Sample ID No.: 13 cSWr Z 3 oz 
Sample Location: I 3M W r Z3 
Duplicate: D 
Blank: D 

Concentration: _7 ___ ppm 

Analysis Tlllle: /3 56 

Concentration: L5" ____ ppm 

Analysis Time: /~" 

Concentration: --~---ppm 

Analysis Time: / .t¢" 5' 

Concentration: o.o9 ppm 

Analysis Time: _1_4_tJ_8_ 
Fiitered: -

Concentration: 0. 0 ppm ,.. 

Analysis Time: I JS 1 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

Tetra Tech NUS, Inc. 

Project Site Name: 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NSWCCRANE Sam~le ID No.: 

p '2. f2 age 0 

L3GWT230Z-
Project No.: N.'loG:.O Sample Location: f36'~ l~tw\WTZ3 
Sampled By: FW Duplicate: D 
Field Analvst: -r~/ /:/,./ Blank: n 

Sulfide (S21: - GiiJ Range: 0 - 0.70 mg/I.. 
-

Equipment: OR-850 Concentration: ~ol ppm 

Progranv'Module: 610nm 93 Analysis Time: /432 Altered: D 

Notes: 

Nitrite (N02"-N): 

C9 
Concentration: d.QOJ ppm 

Equipment: OR-850 Range: 0 - 0.350 mg/I.. Analysis Time: 1423 Altered: D 
ProgramlModule: 62 

Standard Solution: D Results: Reagent Blank Correction: D - -
Notes: 

Manganese (Mn2
•): 

G> 
Concentration: CJ, I ppm 

Equipment: OR-850 Range: O - 20.0 mg/I.. Analysis Time: /~.15 Altered: D 
Program/Module: 525nm _ 41 -- -
Notes: 

QA/QC Checklist: 

All data fields have been completed as necessary: ~ 
Correct measurement units are cited in the SAMPLING DATA block: 13""' 
Values cited in the SAMPLING DATA block are con~th the Groundwater Sample Log Sheet CY 
Mulltplication is correct for each Multiplier table: 

Final calulated concentration is within the appropriate Range Used block: ~ 
Alkalinity Relationship is determined appropriatly as per manufacturer (HACH) instructions: ~ 
QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: [B/' 
Nitrite lnterferen~reatment was used· for Nitrate test if Nitrite was detected: GI-"" 
Title block on~age of form is initialized by person who performed this QA/QC Checklist ·Er' 



( It] Teba T~ NUS, Inc. 

Project Site Name: 
Project No.: 

U Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Analysis 

Explosives SW-846 8330 

Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercu 7470A 

Nitrate + Nitrite (asN) EPA 353.2 & 

. Ammonia (asN) EPA 350.1 

icCarbon 

MS/MSD Duplicate ID No.: 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Page!__ot 2-

Sample ID No.: f-'7> (7C.v r 2. "( oz. 
Sample Location: '! Ml.\JT?c./ 
Sampled By: ---.,~.,,.,......,(--.2J;.-,...<-.........,.__.___ 

c.o.c. No.: 48/o 
Type of Sample: 
[X] Low Concentration 
0 High Concentration 

See Low Flow Pu Data Sheets 

Preservative Container Requirements Collected 

4°C (2) L Glass Amber Yes 

4°C (2) L Glass Amber Yes 

4°C/HN03 (1)LHDPE Yes 

4°C/HN03 (1) LHDPE 

4°C/H~4 (1) LHDPE Yes 

4°CIH3P04 (2) 40ml Vails 

Signature(s): 



( I L) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE WELL 10.: ; ~ ,._l\'W 'T "'2.. Y 
PROJECT NUMBER: N9060, CTO 0279 DATE: -t-, ..-0--... -i-9--'"""les---------

PAGE~OF z_ 



·ft, 

Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

NSWCCRANE 

Date: /()·ZB-03 
Time: /04-..S 
Method: P&~'.r""* Ye 

Jig•~I . .,·• 
ORP (Eh) (+/- mv) 

Dissolved Oxygen: 
Equipment Chemetrics Test Kit 

Method Concentration 

K-7510 IJ,5" 

K-7512 ~J 

Notes: 

Alkalinity: 
Equipment Chemetrics Test Kit 

A Method Concentration 

K-9810 

50to·soo K-9815 ,~ 

K-9820 

Notes: 

Carbon Dioxide: 
Equipment: Chemetrics Test Kit 

A Method Concentration ppm 

K-1910 2.8 
K-1920 u "'"'" 

~.,,, 

K-1925 

Notes: 

Ferrous Iron (Fe2+): 

Equipment: DR-850 ~a_nge: 0-3.00mg/l 

Program/Module: m 33 

Notes: 

Hydrogen Sulfide (H:zS): Range: 0 - 5 mg/l 

Equipment: ~ Other: 

Exceeded 5.0 mg/l range on color chart: D 
Notes: 

....----...... 

-1-. 

Pa 1 of2 

Sample ID No.: /36WT Z40Z. 
Sample LoCation: J 3'MWT 24 
Duplicate: 0 
Blank: 0 

Concentration: l),C 

Analysis Time: /() S°IJ 

COncentration: 9Q 

Analysis Time: //tl'i 

COncentration: Zf 

Analysis Time: 111. 7 

Concentration: 3.2. I 

Analysis Time: t..0$"-

COncentration: o.o 
Analysis Tmie: U38. 

ppm 

ppm 

Fi1terec1: D 

ppm 

ppm 

Filtered: D 

ppm 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

Proiect Site Name: NSWCCRANE 

Project No.: /I 9 /J b 0 

Samoled Bv: MC 
Field Analvst: 

Equipment: DR-850 

Program/Module: 610nm 

Notes: 

Nitrite (N02"·N): 

Equipment: OR-850 

Program/Module: 

Standard Solution: D 
Notes: 

Manganese (Mn2+): 

Equipment: OR-850 

Program/Module: 525nm _ 

Notes: 

QA/QC Checklist: 

<9> Range: 0 -0.70 mg/I.. 

93 

~Range: 0-0.350 mg/L 

Results: ---

~ Range: 0-20.0 mg/I.. 

41 

All data fields have been completed as necessary: 

Correct measurement units are cited In the SAMPLING DATA block: 

Sample ID No.: 

Sample Location: 

Duplicate: D 
Blank: n 

Page'lof2 

/3MW 724-

Concentration: "• O CJ ppm 

Analysis Time: 111 (} Fiitered: D 

Concentration: (), oo d ppm 

Analysis Tune: / / / !f"' Fiitered: D 

Reagent Blank Correction: D - -

Concentration: /. 9 ppm 

Analysis Time: I/ S- I FHtered: D 

Values cited in the SAMPLING DATA block are consist~ the Groundwater Sample Log Sheet: 

Mulitplication is correct for each Multiplier table: ET r--./ 
Final calulated concentration is within the appropriate Range Used block: l!::1" 
Alkalinity Relationship is detennined appropriatly as per manufacturer (HACH) instructions: 

QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

Nitrite lnterfe'J~treatrnent was used for Nitrate test if Nitrite was detected: ~ .---./" 

Title block ~page of fonn is initialized by person who performed this QA/QC Checklist: k::l" 

/ 



( ~ t) T-Toch NUS, loc 

Project Site Name: 
Project No.: 

ll Domestic Well Data 
(X] Monitoring Well Data 
D Other Well Type: 
ll QA Sample Type: 

Well Casing Diameter & Material 

T : 2q d1 l'Y~ 

Total Well Depth (TD): /']. f $ 

Static Water level (WL): 7, 1 

Explosives SW-846 8330 

Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercu 7470A 

Nitrate + Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total Organic Carbon 

Filtered Sample Collected Y esU NoU 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Page__{_ of L-
I.] <ftWr z~oz. 

Sample ID No.: -/3/tti6i .. 'T 2-5'@ 
Sample Location: _..._!_3_M_w_-r_z__..~---
Sampled By: r. ROJ4\o\N 
C.O.C. No.: 482.2. 
Type of Sample: 

[X] Low Concentration 
D High Concentration 

See Low Flow Purge Data Sheets 

4°C 

40CJHNOa Yes 

4°CIHN0a I Yes 
4°~4 ll/L4 ~1610 (1)LHDPE Yes 

4°CIH3P04 (2) 40ml Vails Al~ 

17.,S"-7,?f: ,.,~X ./~3: /,&.Z;•J./ •A..~.//. , 
~ . . ~ " W.L. w/// .,.,,., "';4,·/:-z..r .•. ,,..,_ r. ""'..>' 

#,·,,.ro~,"c~/-'/ '7"11{;,- ly4// _.,,.,,,,r '"*" · · 

WL-= t7,s3 o"1 I i/'lfo:J G 0910 
1)</°EP oq~ ;vu ~/ . """' 2 L 

Signature(s): 

MSIMSD Duplicate ID No.: -· ----------

-F= 



(11::.) Tetra Tech Nus, Inc. . LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE ....... _._ .............. ...._~---------------- WELLID.: /3-MWT~' 
PROJECT NUMBER: _N_e_os_o_,c_r_o __ o2_1_e ______________ ~ DATE: //-"5w 03 

ff ~ 
OR4o '1.fS'3 . 2.00 5,32,, 0,407 /f.fS' 1.33 /",fZ - z.~~ 2.000Mt " 
oA..:;O ;,J,60 .2,oo 5.~~ t().]~2.. ~.07 :J. ~ /~.Z7 - 3"' 4e>ao-' ,, 
OCJOO il.1:>3 ,Z.Oc) 5.,, o.3o~ '9~1 4.u ~A:.2..4 - JlS"d> ~"'"/ " 
()96$ 12.lflO '"o 'II H••"- dr~ w cl • !IV'1lf • lf'P"V ""' -'''J'-"' •ttr - - ~··-1 

u 

09/t> /Z.1) :Jdl> s.~7 c.z.,, ~-Z.<1 
'· 2.7 /~.--4 - 3'6 8dtl0M I ti 

O'JZO ~ .-r. 9.f' 480 ~.%.., o.341 ~9 o. 9.t:. ~L '70 - 3'J3 128dO Ml " o'z.s Dl:.Y - 1<z.oo"' \ aJ 

'l:!E100,1...:.. Arn l t- 191. -(;).:3' 

I ~45" - Drlc-u o<..i-f WE~ I. ('5,6,, - -
·• 

·~. 

J 

-

.. 

SIGNATURE($):~·----- ~ Msf.A/,1117 flt,., wt£11 ~v"Y'' 'I· d1-;'A1t1P. •• 
l/N ff4/,/e l</.t.• . \ 



( I L) Tetra Tech NUS, I~ 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Well casing Diameter & Material 

Type: z I• 
Total Well Depth (TD): 2Z .18 

Analysis 

Explosives SW-846 8330 

Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercu 7470A 

Nitrate + Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total Organic Carbon 

Altered Sample Collected Yes(] N~ 

Z2./8 
'J .. 'J~ 

MSIMSD Duplicate ID No.: 

'--""' 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE, SWMU13 
N9060 CTO 0279 

Page_I_ of Z. 

SamplelDNo.: /36W7Z~OZ 
Sample Location: I 3 ,(d w.z ZIO 
Sampled By: .......... T......,R......,o""'.1 ... ,._-""""=----
C.O.C. No.: 4fi Z.\ 
Type of Sample: 

[X] Low Concentration 
0 High Concentration 

See Low Flow Purge Data Sheets 

Preservative Container Requirements Collected 

4°C (2) L Glass Amber Yes 

4°C (2) L Glass Amber Yes 

40CJH~ (1) LHDPE Yes 

40CJHNOa (1) LHDPE NG 
4°CIH~04 (1)LHDPE Yes 

4°~P04 (2) 40ml Vails NO 

Signature(s): 

~~ 



( I L}retra Tech NUS, Inc. 

PROJECT : NSWC CRANE 
PROJECT NUMBER: _N_9_06_0 _ ___, __ _ 
PROJECT SITE NAME: S'M/MV / .3 

Time Water Level 

-
Water Quality Meter (S/N) 
Control Box Type (S/N) 
Turbidity Meter (S/N) 

.Zo<:J 

'18 .t.f/2 AA 
NA 

3J/7. 2f1JZ. 

LOW FLOW PURGE DATA SHEET 

WELLID.: /~NHr2~ 
DATE: .1.1/t.1'/as 
WEATHER: ~ £4:ff'r!Y . ;;fJo ;-

ORP 
Comments 

Pump Intake Depth A(IP fetfiPi.1 -17' 

SIGNATURE(S): -?~· -=~~--;lilli&o--G~--...,--- PAGE 2 OF z_ ' - -



s:-:v 

Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. Pa 1 of2 

NSWCCRANE Sample JO No.: / J t:.wr z. ~dz. 
Sample Location: /} ;f1 W r Z t-' 
Duplicate: 0 

D 

(S.U.) (mS/cm) 

z,-,, fi" o:n3 

ORP (Eh)(+/· mv) Electrode Make & Model: 

Reference Electrode (circle one 

Dissolved Oxygen: 
Equipment: Chemetrics Test Kit Concentration: /-. 7 ppm 

Method Concentration 

K-7510 Analysis Time: //t'~-

K-7512 ~7 

Notes: 

Alkalinity: 
· Equipment Chemetrics Test Kit Concentration: 60 ppm 

MethOcl Concentration 
//-f6;> 

K-9810 ~o Analysis Time: 

K-9815 

K-9820 Filtered: D 

Notes: 

Carbon Dioxide: 
Concentration: 5"cJ ppm 

MethOcl 

K-1910 Analysis Time: /~~u~ 

K-1920 

K-1925 

Notes: 

Ferrous Iron (Fe21: 
~ Ra~e: 0-3.00 mg/l Equipment: DR-850 Concentration: (),O ppm 

Progran11Module: 500nm 33 

Analysis Time: /kl" 
Notes: Filtered: D 
Hydrogen~ Range: O - 5 mgll 

Equipment: HS-C Other: Concentration: o.o ppm 

Exceeded 5.0 mg/l range on color chart: D Analysis Time: J.2.. z. 3 • 
Notes: 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Page '2. f 0 2 

Project Site Name: NSWCCRANE Sam~e ID No.: /~6WT.&6d~ 
Project No.: Cj()~el Sam~e Location: / 3>/JIW"T 2~ 

SamoledBy: 'rtf.'oJ-+HN Duplicate: D 
Field Analvst: /~,.._IA#,,.( Blank: n 

Sulfide (S21: 
Equipment OR-850 Range: 0 - 0.70 mg/L Concentration: o .. of ppm 

-Gil 
Program/Module: 6100m 93 Analysis Tune: 1.z.po Filtered: D 

Notes: 

!Nitrite (N02-·N): 

Q 
Concentration: o.t:J/d ppm 

Equipment OR-850 Range: 0 - 0.350 mg/l Analysis Time: /Z..06 Filtered: D 
Program/Module: 62 

Standard Solution: D Results: Reagent Blank Correction: D - -
Notes: 

Manganese (Mn2
"): &-o0-20.0- Concentration: a.3 ppm 

Equipment OR-850 Analysis Time: l.l.4Z. Filtered: D 
Program/Module: 525nm _ - -
Notes: 

QA/QC Checklist: 

All data fields have been completed as necessary: ~ 
Correct measurement units are cited in the SAMPLING DATA block: 13"" 
Values cited in the SAMPLING DAT A block are consistent with the Groundwater Sample Log Sheet Lr 
Mulitplication is correct for each Multiplier table: (3-

Ftnal calulated concentration is within the appropriate Range Used block: w 
Alkalinity Relationship is determined appropriatty as per manufacturer (HACH) instructions: [3" 

QA/QC sample (e.g., Stet Additions, etc.) frequency is appropriate as per the project planning documents: ~ 
Nitrite lnterfer0)1.2~ treatment was used for Nitrate test if Nitrite was detected: -B-µ '\ 
Title block ~age of form is initialized by person who performed this QA/QC Checi<list w 

-



(IL) TebaTochNUS,lnc 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type:· 

Start Purge (hrs): IOOS 
End Purge (hrs): i I 

Miceltaneous E osives SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercu 7470A 

Nitrate + Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total Or Carbon 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCAANE, SWMU13 
N9060 CTO 0279 

Pageiof 

Sample ID No.: l~GW"C270t 
Sample Location: Sw=U il 
Sampled By: ___.,S,,......·G_ ...... R-, ~~~--
C.O.C. No.: ~8.Z -r 
Type of Sample: 

[X] Low Concentration 
0 High Concentration 

See Low Flow Pu Data Sheets 

Container Requirements 

(2) L Glass Amber 

(2) L Glass Amber 

(1) L HOPE 

4°C/HN03 (1) L HOPE 

(1) LHOPE 

(2) 40ml Vails 



( I Lf etra Tech NUS, Inc. 

PROJECT : NSWC CRANE 
PROJECT NUMBER: N9060 
PROJECT SITE NAME: ...,:g-.,,_,-M~U--fjr----

LOW FLOW PURGE DATA SHEET 

WELL ID.: I~ fl1\\ff" 2 '1 
~~~HER: kt ~~0it.8¢ii ew·t 

Time Water Level ORP Comments 

Water Quality Meter (SIN) . '~-/UT? "t.8 ° I~ I 
Control Box Type (S/N) .... 1t.ri +r'c. ft 1 ~ 
Turbidity Meter (S/NL ~OIQ - /~ 

SIGNATURE(S): ~ ~. . PAGE.l_oFi._ 
I . 



[ I Lf etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT : NSWC CRANE 
PROJECT NUMBER: N9060 ~......._ ____ _ 
PROJECT SITE NAME: Sw f\1\0 1 '> 

WELL ID.: 1.3 M wr 2. 7 

~~~ER: BB;!t;;Jz;;' ,pg_'°F 

Time Water Level 
Comments 

! -~" 
.. -(l:l:f :t~ itA'•-•;·"·"''""-..• ·.-rs,; .. :,;• E , •·· 

" 
13t.lt:;' {1 ·11> 
1355 l"f . '-" -· lo 4 •:3' O·'l~~ sao l•IS I '-I· 'I I ~/~ .t() 

1405 lfr·o~ __,. u L.(. 5• 0·'2-'i2- '300 I •"17 14- · (/,(p ~.o 

1'1 I.~ /ff·2..'l S:L:S l"'D '1•'10 0·'2.Bfl 11 C1 /•(,7 l'f·l 'f l-2.3•2 
I "i 2..5 ~01111'4 ~M/.')l.. I~ G-wr2..'1 

I ~'("1 1'115 

Water Quality Meter (S/N) CJ Z.80/ttp/ 
Contro.1 Box Type (SIN) . · g.e.riS"fO If f fi! 
Turbidity Meter (SIN) i~ I? '- - O 

SIGNATURE(S): .a&!-~-

Pump Intake Depth -------

PAGEi. OF~ ' - -



( It] Tetra Ted> NUS, Ire 

Project Site Name: 
Project No.: 

D Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Explosives SW-846 8330 

Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercu 7470A 

Diss. Metals SW846 6020/Mercu 7470A 

Nitrate+ Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total Organic carbon 

Altered Sample Collected Y esl No{] 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Page_/_ of_/_ 

Sample ID No.: 13 G£JT 2Sol 
Sample Location: _,;:.:SW;;.,.._m~<J~•:....::3::.... __ 
Sampled By: Sf; 
C.O.C. No.: 48jif/ 48 33 
Type of Sample: 

[X) Low Concentration 
0 High Concentration 

See Low Flow Purge Data Sheets 

4°C (2) L Glass Ambe 

4°C (2) L Glass Amber 

4°C/HN03 (1) L HOPE 

40C1HN03 (1) L HOPE 

4°CIH2S04 (1)LHOPE 

4°CIH3P04 (2) 40ml Vails N~ 

I~,. llfkt utltd-.'~ I L f.JeU c/ri'etA uf h fiMtt f ,·hivJe. 
{.I) Ey.p/us;.,.c_ s~,..,~c;.,,,/{4c.fcc.) 1z/T /'c~_,,,,cfc"l. o;tC" SA~(~ CA//ec..fe..I le./8·· 

Signature(s): 

MSIMSD Duplicate ID No.: 

F 



("fl::f etra Tech NUS, Inc. 

PROJECT : NSWC CRANE 
PROJECT NUMBER: N9060 
PROJECT SITE NAME: -~--M-U_t_$ __ 

' ' 

LOW FLOW PURGE DATA SHEET 

WELL ID.: . /3 Wl<Arr 2~ 
~~~~HER: ~;lz¥•-&i I SS. F= 

I 

Time Water Level 
Comments 

Water Quality Meter (S/N) 02.l'!>O l I.fl 
--------------~ Control Box Type (S/N) · ~I 2.~ 

Tuit>idlty Meter (SIN) y ~ tiiiii. 
SIGNATURE($): >jJ- Cd · . 

.. • 
· 'Pump Intake Depth -------

PAGE_, OF~ 
' 



r 'Fl::Y•tra Tech NUS, Inc. 

PROJECT : NSWC CRANE 
PROJECT NUMBER: N9060 __..,,.__,_ ____ _ 
PROJECT SITE NAME: $\JJW\u t ?>. 

LOW FLOW PURGE DATA ·SHEET 

WELL ID.: j S MVJr 28 
!~HER: mo~ i!ii, iii•f 

Time Water Level 
comments 

? .JliW.~. '.> i:it1e.P.P-' )/~-~ 

l?. 2..S ' i~·() ' 
I ~ ""-. '"'> ' In• t ~l (#0 <: .~· ti. • 411.f ~00 0·' 't, 11.·<H -~· ~. 
l ~ '+_c;" ~(i, .L 0 fJJ() c •CC, ~·&.f rt ~ ()t JI If J~'I 'f -3· • 
135S )IL. ~ll v ~o ·'" • O'I '9. 'r '(, 2.70 /?.Si~ I ~·i v --~.t, 
I '"foO ~"·<:&( ~·5 ft"Jh '"'. •fS 0 •'-f ~s 2'10 CJ·S7 t ~·S'1 -'3'f• 

PuiGe-o 'I fJL\'. 

' 

Pump Intake Depth -------'87 ·O I 

PAGE..t:_OF ~ 
! 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

Tetra Tech NUS, Inc. 

ORP (Eh) (+I- mv) 

Dissolved Oxygen: 
Equipment Chemetrics Test Kit 

Notes: 

Alkalinity: 
Equipment Chemetrics Test Kit 

Notes: 

Carbon Dioxide: 
Equipment: Chemetrics Test Kit 

100 to 1000 ppm 

250to2500 m 

Notes: 

Ferrous Iron (Fe21: 
Equipment:~ 

Program/Module: 

Notes: 

Equipment: 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Pa 1 of2 

NSWCCRANE Sample ID No.: 1.3 6 WT 2 8 o I 
Sample Location: 13 /11<.k/T Z 8 
Duplicate: 0 

0 

Electrode Make & Model: 

Reference Electrode (circle 

Concentration: <::!lo ppm 

Method Concentration 

1111 1Z./ 7 
K-7510 o, -:J Analysis Time: 

K-7512 

Concentration: /S'a ppm ® 
MethOd Concentration 

/.f26 K-9810 Analysis Time: IL/7© K-9815 /6 
K-9820 

Filter =,~ 

Concentration: < 10 ppm 

MethOd. Concentration ppm 

K-1910 fO Analysis Time: L4l1 IZ./7 
K-1920 

K-1925 

'~/, 
DR-8 Range: 0 - 3.00 mg/L Concentration: o.o\ ppm 

500nm 33 

Analysis Time: ~"\QQ 
Filtered: ~ 

Range: O - 5 mg/l 'l..J, ·Other: Concentration: <:;. 0 ppm 

Exceeded 5.0 mgll range on color chart: D Analysis Time: }':J. 0 a. 
Notes: 

\ 

\ 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Paae of2 

Project Site Name: NSWCCRANE Sample ID No.: /3GWTZ.80f 
Proiect No.: A/J060 Sample Location: /JMW/£8 
Sarnnled By: 5. 6*r1 cA- Duplicate: D 
Field Analvst: /,tf /.} 6 Blank: n 

Sulfide (52
): -Equipme~: e OR-8 -- Range: O - 0.70 mg/L Concentration: o.oo ppm 

Program/Module: 610nm 93 Analysis llme: '"' \\ Altered: CB'" 
ta./, 

Notes: 

Nitrite (N02--N): Concentration: 4_~07 ppm 

· Equipment (DR"§) OR-8 -- Range: 0 - 0.350 mg/L Analysis llme: L~Z.i 1-i/7 FHtered: (3"/<t • 'a Program/Module: 62 

Standard Solution: D Results: Reagent Blank Correction: D o · 'o S 
Notes: 

- - \~S~ 

Manganese;;-~ Concentration: O·O ppm 

Equipment: R-850 OR-8 -- Range: 0 - 20.0 mg/L Analysis llme: l't ,~ Fiitered: ~ 
Program/Module:S25nl!!_ 41 - -
Notes: 

QA/QC Checklist: 

ir" All data fields have been completed as necessary: 

Correct measurement units are cited in the SAMPLING DATA block: Er' 
cr' Values cited in the SAMPLING DATA block are con~ with the Groundwater Sample Log Sheet 

Mulitplication is correct for each Multiplier table: · 

Fmal calulated concentration is within the appropriate Range Used block: E1 
E'.( Alkalinity Relationship is determined appropriatly as per manufacturer (HACH) instructions: 

QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: W' 
Nitrite lnterferenp treatment was used for Nitrate test if Nitrite was detected: E:t" Al.; 
Title block on~age of form is initialized by person who performed this QA/QC Checklist Er 



GROUNDWATER SAMPLE LOG SHEET 

Page_lot ~ 

Project Site Name: NSWC CRAf~~~. SWMU13 Sample ID No.: 1.$ MW T Z2 o I 
Project No.: N9060 CTO 0279 Sample Location: /J-"' w r z ':I 

U Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Date: //· 7' 03 

Well ~ng Diameter & Material 

Type: Z '' ~ PVC 

Total Well Depth (TD): 2. /. Z d 

Static Water Level (WL): ~. 0 8 

Volume 

Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercu 7470A 

Nitrate + Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total carbon 

Altered Sample Collected Yesa Noa 

Sampled By: 
C.O.C.No.: 
Type of Sample: 

[X] Low Concentration 
U High Concentration 

pH S.C. Temp. (C) Turbidity DO Salinity 

See Low Flow Purge Data Sheets 

4°C 

4°C (2) L Glass Amber 

4°CIH~ (1) LHDPE 

4°CJHN03 1) L HOPE 

40CJH:iSQ4 (1) LHDPE 

4°~P04 (2) 40ml Vails 

Z/.Z - 6.oa,. /.S: /,Z x t:J,/I,{ ;>;;: ~- 4t!!f •< ,.3 L. 

:J:,.1-hi ke. ""'" S'(J.t~&.# 

Signature(s): 

MSIMSD Duplicate ID No.: -· 

Other 

Yes 

Yes 

Yes 

No 

Yes 

NO 



{ I L}retra Tech NUS, Inc. . LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE WELL ID.: /3MW T z., 
PROJECT NUMBER: N9060, CTO 0279 DATE: ---""-,....-7-,,, .... y-a-3-------

SJ 3S" - a 7'~t'- ~<;; 
O'J4S ~.~8 /t:>d f;,:$8 ,/.~7 2dcG 1.3, 13,ld3 - •470 /d.tlt:J f!~cJv4V 

01s--r 6 ·BI /C) 1/3 !S, '11 o.1:uz. 15~ 1.17 13.7Z - -4(;.., %,coo ~I Clou.i1; 

ll!JllJ.r 6 .93 e" o 5. e.:> (1'.$/11~ ~:r 6.91 /~.81 - -41.7 300.:1 &1; s I C. J,,..,,,.J -.1 

/015 ~-' s /00 f>.8t> o.5'7 49 . .'.ll <>-71 /J.87 - -4'0 ,ddO 0 c~~~~ 
, 

/0 'L, ~1.0 3 /'1 d $: !J3 o.~02 ~o.7 ~.r6.3 /4.tJ>~ - - 4;ro. _.;'4bd c~~ 

/035' ?. "~ /rJO ;;. '78 o .... oo 24..8 o.60 /4. Z3 - --170 415000 &~&,.,,-< 

/046 7. OJI //JO 5,74 C>- S-J', 20.2 ~~S'7 /~.4J' - -~84 7000 dL~,tf-t' 

L·oss 7, 1z IO" S.71 4'· stJj 164 9,~7 /4.4() - .41¢ 8000 (;U&4.< 
oc-5 7, ,z. /t:J() ~.~, o. 5l>8 l~.z o.~ htJ.54 - -494 9000 ~~4,e 

/l/5 7. l"L /()0 s.~7 0 • .t;tJ8 //t..O o~s:f' ,/4,5£ - -41<1- /()MO ~~,,,!( 

/11.5 7.15" /00 !3.~7 0.5,5 14.0 o,:;z. JJ!f', ,., ·- -4.79 l/OCJG t:U.~"'tlt! 

JI?,. s 7.1& IOCJ 5'.'68 t:J,$'9 z. 12.3 o. $t:J iS'".14 - •488 IZ••"1JI ~l'fR. 

114S 7.t8 JOO s.~2. a.5jo ,,.4 0.4G. /5.z.4;,,1 - -488 /3000 C:t.eA'(. 

/15'5" 7,,., 100 5.59 o.587 l \., 0.45 f5. 4. 2. - -473 f4. (JC)O G~4".-C. 

12.0S' 7.ZZ '00 s.:s-t:. 0·5"8'9 9.3ro o.44. 15.SZ - -4-73 1Soov ~LAS~ 

/2.o-S- - $'~,,., ..-.e..r· r-~ 

SIGNATURE(S): ?dfo4"~----- PAGE 2.-oF_'Z-



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

NSWCCRANE 

Dissolved Oxygen: 
Equipment: Chemetrics Test Kit 

Method Concentration 

K-7510 

K-7512 

Notes: 

Alkalinity: 
Equipment: Chemetrics Test Kit 

MethOd Concentration 

K-9810 

K-9815 

K-9820 

Carbon Dioxide: 
Equipment: Chemetrics Test Kit 

Method Concentration 

K-1910 

K-1920 ~tJ 

K-1925 

Notes: 

Ferrous Iron (Fe2j: 

Equipment: OR-850 

ProgramlModule: 500nm 33 

Notes: 'J>i /<J~< Z 

Hydrogen Sulfide (H2S): Range: O - 5 mg/L 

Equipment: ~ Other: 

Exceeded 5.0 mglL range on color chart: D 
Notes: 

Pa e1 of2 

SamplelDNo.: I 3~Wr2.9a/ 
Sample Location: /3M w T z 9 

D 
D 

Concentration: o. 4 -z.. ppm 

Analysis Time: I 2 /-I 

Concentration: _.t!._/._cJ __ ppm 

Analysis lime: /Z Z o 

Concentration: __ /._~_()_ppm 

Analysis Time: 

Concentration: i. ,,, 
____ppm 

Analysis Time: ~ 2 4 -f" 

Concentration: 0 • 0 

Analysis Time: 13 O 3 
ppm 

Filtered: D 

Filtered: D 



r 

I 
! 

Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. Paae '2. f 0 2 

Project Site Name: NSWCCRANE Sam~e ID No.: /i<!iWTZ.~ 0 1 

Proiect No.: 90~C) Samele Location: 13 l'llWTZ. 9 

SamoledBv: /A:. Duplicate: D 
Field Anatvst: 7"A:.- Blank: n 

Suffide(S2
): 

~Range: 0-0.70 mg/L 
-

Equipment: OR-850 Concentration: o.o4 ppm 

Program/Module: 610nm 93 Analysis Tme: /3/~ Altered: D 

Notes: 

Nitrite (N02--N): 

c9-·-·=-
Concentration: o.oo;:J ppm 

Equipment OR-850 Analysis Time: 1'ZZ~ Altered: D 
Program/Module: 

Standard Solution: D Results: Rea.Qent Blank Correction: D 
Noles: 

Manganese (Mn~+): e-,·-·.,.- Concentration: /. 3 ppm 
,,,, . .,,.,, :. ' 

Equipment: DR-850 Analysis Time: f.3Z.Z Fllt.1~ [] 
Program/Module: 525nm _ - -
Notes: 

QA/QC Checklist: 

All data fields have been completed as necessary: 
~· 

~ Correct measurement units are cited in the SAMPLING DATA block: 

Values cited in the SAMPLING DATA block are con~ the Groundwater Sample Log Sheet: ~ 
Mulitplication is correct for each Multiplier table: 

Final calulated concentration is within the appropriate Range Used block: w--· 
~ Alkalinity Relationship is determined appropriatly as per manufacturer (HACH) instructions: 

QNQC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: ~ 
Nitrite Interference treatment was used for Nitrate test if Nitrite was deteeted: 0 ;./A-
Title tiiock on'~ page of form is initialized by person who performed this QNQC Checklist: 

·~ 

'· 

-



[I L)TebaTechNUS.~ 
Project Site Name: 
Project No.: 

0 Domestic Well Data 
(X} Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Well Casing Diameter & Material 

: ~~· P'/C... 
Total Well Depth (TD):U.~d"" 

End Purge (hrs): 

Total Purge Time (min): 110 

Analysis 

Explosives SW-846 8330 

· Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Men:u 7470A 

Diss. Metals SW846 6020/Mercu 7470A. 

Nitrate + Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total Organic carbon 

Fdtered Sample Collected YesD Nol 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

See Low flow Pu 

4°C 

4°C/HN~ 

4°C/HN03 

Page_/ otL 

Sample ID No.: I 3 G-Wr 5Q)1 
Sample Location: ......;;;.SWA1,;;,.;....,..;.;;;CJ;....;.l.;;B:;..._ __ 
Sampled By: $.41(¢g 
C.O.C. No~: 48Z.7 
Type of Sample: 

[X] Low Concentration 
D High Concentration 

Data Sheets 

(2) L Glass Amber 

(2) L Glass Amber 

(1) LHDPE 

(1)LHDPE 

(1) LHDPE 

(2) 40ml Vails 0 



f I t}r<rtra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT ~ · NSWC CRANE 
PROJECT NUMBER: N9060 
PROJECT SITE NAME: -.st.Jm--.,__V_l...,,$ __ _ 

WELL ID.: l :3 mwr 30 

:~~ER: g:;10;jf(NQQ~ ~·F 
Time · Water Level ORP Comments 

• 0 

--
2.·0 

' Water Quality Meter (S/N) OZ8" /,,/ · 
Control Box Type (S/N) · HI~ . · · 
Turbidity Meter (S/NJ . . ~I &-1((02.. 

SIGNATURE(S): ~ . 

Pump Intake Depth - t I. '~ 

PAGE J OF I: 
l - -



GROUNDWATER SAMPLE LOG SHEET ( I t) T'"" Te<h NUS, Ire 

Page_lof~ 

Project Site Name: 
Project No.: 

D Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
O QA Sample Type: 

Explosives SW-846 8330 

Micellaneous E es SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate +Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total Organic Carbon 

Fdtered Sample Collected YesO ~ 
aa.so ./\ 
\o.°' \ 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.0.C.No.: 
Type of Sample: 

[X] Low Concentration 
D High Concentration 

See Low Flow Purge Data Sheets 

4°C (2) L Glass Amber 

4°C (2) L Glass Amber 

4°C/HN0a (1) LHDPE 

40CJHNOa (1) L HOPE 

4°CJH~o. (1) LHDPE 

4°C/H3P04 (2) 40ml Vails 

\\.S: °' (_. \(o~-:. \.<b°' ~~-= /.'a"S '-

Duplicate ID No.: - ------

Yes 

Yes 

Yes 

110 

Yes 

/J.O 



( i i:f etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT : NSWC CRANE WELL ID.: _\"""3>~<..r---vur.am..""\......_. ·=B~\.__ __ _ 
PROJECT NUMBER: N9060 
PROJECT SITE NAME: ..;..;.;,.Sr-~---~--\J-. -\3~ 

DATE: \'\·- ~- oa 
WEATHER:.._.~--"~o-4-..9=.~>t=>-. --.e~~·.-... ~.SQ......,0 ____ _ 

Time Water Level Volume Comments 

II 

" 
JI 

Water Quality Meter (S/N) ?8 /d471 "1'f8 
Control Box Type (S/N) · ;.zJ?t 
Turbidity Meter (SIN) 3 3 \ 7 ':::Z '-17) d=. 

SIGNATURE(S~ ,.i):) G-&~ 



[IL) T-TeohNUS.1~ 
Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Explosives SW-846 8330 

Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate +Nitrite (asN) EPA 353.2 & 

Arnmonia(asN EPA350.1 

Filtered Sample Collected vesa ~ 
ao.\\O 

°'·°'' 

GROUNDWATER SAMPLE LOG SHEET 

Page_!_ot L 

NSWC CRANE, SWMU13 Sample ID No.: 
N9060 CTO 0279 Sample Location: 

Sampled By: 
C.O.C.No.: ~821 

4°C 

4°C 

40C/H~ 

40C/HN03 

4°~04 

4°C/H3P04 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

See Low flow Pu Data Sheets 

(2) L Glass Amber 

(1)LHOPE 

(1)L HOPE 

(1) L HOPE 

{2) 40ml Vails 

Yes 

Yes 

Yes 

""~ 
Yes 

/'IG 

\v .<~9 (. \ <o~-:.. \ .. lq ~ ~ ~.leg 



( I Lf •tra Tech NUS, Inc. . LOW FLOW PURGE DATA SHEET 

PROJECT : NSWC CRANE WELLID.: \~(.;,.~\ ~~C'\ 
PROJECT NUMBER: N9060 -------PROJECT SITE NAME: $W"£'>,\,) \3 

DATE: ..,.,_. \~ -<::>3 
WEATHER: $;.y 1'\ <eoo '<= 

Time Water Level ORP Comments 

Water Quality Meter (S/N) 9a.eo~ 79 ;,14 
Control Box Type (SIN) __ ;;?.._.__,_/.;;..A".__ _______ _ 

Turbidity Meter(~ ~21aC. - \.\0.0,$ 

SIGNATURE($)~ .bo, .. -----~ 

, 
Pump Intake Depth __ /;_'$':._._'S' ___ _ 

PAGE-i. OF 2.. ' - -



(IL) ~TO<hNUS,lnc 
Project Site Name: 
Project No.: 

0 Domestic WeU Data 
(X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Well Gaslng Diameter & Material 

Type: 2- ., (I I/ C. 

Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercu 7470A 

Diss. Metals SW846 6020/Mercury7470A 

Nitrate + Nitrite (asN) EPA 353.2 & 

Ammonia asN) EPA 350.1 

Total ·cCarbon 

GROUNDWATER SAMPLE LOG SHEET 

Page--2_ of _1 

NSWC CRANE, SWMU13 
N9060 CTO 0279 · 

Sample ID No.: 
Sample location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 
[X] low Concentration 
0 High Concentration 

See Low Flow Purge Data Sheets 

Container Requirements 

4°C (2) L Glass Amber 

4°C (2) L Glass Amber 

4oCIHNOa (1)LHDPE 

4°CIHNOa (1) LHDPE 

4°~04 (1) L HOPE 

4°C/H3P04 (2) 40ml Vails 

© 
0 

o& 

1.J/:>..6/c _.) 
,,,~h, 

11/~1 
O!J4.~ 



. [ 1 l:}etra Tech NUS, Inc. 

PROJECT : NSWC CRANE 
PROJECT NUMBER: N9060 

--...-----~ PROJECT SITE NAME: ~~~-.....:> . \3. 

Time 

Water Quality Meter (S/N) 
Control Box Type (S/N) 
Turbidity Meter (S/N) 

SIGNATURE(S): if 

LOW FLOW PURGE DATA SHEET 

WELL ID.: '\ '3. (,,..\..>:?' 3 ~ 0 \ 
DATE: '\ \ - a,~ - 03 
WEATHER: <. "\e ¥~"1:5 . 3oo 

Comments 

I I ,, 

., 
\ I 

ti 

I' 11#tt: o-1".-.. 
14/.F // el"',,;. .r o c/ r 

PAGE~OF~3 
1 ® 



( I bf •tra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT : NSWC CRANE WELL ID.: ) 'C (:; Y>) ~ 'B ~ C) '\ 

PROJECT NUMBER: .-N-.906.......,0_____ DATE: '' • ]>.., "' - o 3. 
PROJECT SITE NAME: .$\\ ')'£'<"">,U '\~ WEATHER: . < )..gy'S,, ~ 3c 0 

Time Water Level 

Water Quality Meter (S/N) 18.'li~? 8 "d 
Control Box Type (SIN) · /17'4 · -
Turbidity Meter (2:::2 -s;&-f: a,. ;:)\ 0 ?> 

SIGNATURE($)~""-~ ..._--5----

Comments 

·Pump Intake Depth ___ 'C'?_'--_ .... _~_~_-_.r __ "' / '"'" lci~ 

3 3 
PAGE~_2f. 
l ~ 



[ I L) Tetra Teoh NUS, Inc 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 OtherWellType: 
0 QA Sample Type: 

Well casing Diameter & Material 

Type: z.~ PVC 

Static Water level (WL): S. "!(' 

One Casing Volume( /(), 6 
Start Purge (hrs): "95'°5"" 
Encl Purge(hrs): l/'1~ 

Analysis 

Explosives SW-846 8330 

Micellaneous E osives SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate +.Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total le carbon 

Filtered Sample Collected Y esa Nol 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Page_l_ of Z-

Sample ID No.: /.1(f WT J9</ / 
Sample Location: ..... l .... '.f....,tft ........ W..._.Z_..1 ...... 4 __ 
Sampled By: "?", A'oJ,/ff 
C.O.C. No.: ~iJZ.8 . 
Type of Sample: 

[X] Low Concentration 
0 High Concentration 

See Low Flow Pur Data Sheets 

Preservative Container Requirements Collected 

4°C (2) L Glliss Amber y 

4°C (2) L Glass Amber 

4°CJHN03 (1) L HOPE 

4°CJHNO:i (1) L HOPE 

4°CJH~04 (1) L HOPE ~ 

4°CIH3P04 (2) 40ml Valls NO 

2.2.. ') • 5. "$" -· I 7-2~ ')( 0,/6.a :. Z. BJitl ""' /ti.~~ 

Signature(s): 

MS/MSD Duplicate ID No.: -



[ I Lf etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT : NSWC CRANE WELLID.: /.JNW/~4 
PROJECT NUMBER: N9060 ------...,,....--PROJECT SITE NAME: $'WM l/ 13 

DATE: 12/114/4' 
WEATHER: tJVl~t'Ar-1 f :J'B •r 

Comments 

s-.,1,,,,,,+ ,IMe,.r 

/2lJ !J,15 V. SI. <..lo~tt 
/, d " .. .. 

Ct.EA~ ... . , 
• ,, 

H 
t I 

" . , 
~~~ ~~ 

1-----+-------+---__,l-----+-----tl-----f-'···.v---t----f-----ll-----+---------I 

Water Quality Meter (SIN) 
Control Box Type (SIN) 

'12814.IZ. AA 

Turbidity Meter (SIN) o 9 z. o 1 z 91 

SIGNATURE(S): _~~~~~~,...h.;.__ ___ _ 

Pump Intake Depth ,,., Ill' -------

PAGE~OF Z,. 



Note: Anafyte, method, and/or equipment may be deleted from form if not being performed. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

r-----. 

Pa e 1 of2 

Sample ID No.: /36Wr34t:J/ 
Sample Location: l1.MW7' 3~ 
Duplicate: 0 
Blank: D 

OFW (Eh) (+/- mv) Electrode Make& Model=-~~---------

Reference Electrode (circle one): Calomel I Hydrogen 

Concentration: I ____ ppm 
Dissolved Oxygen: 
Equipment: Chemetrics Test Kit 

Method Concentration 

K-1510 f Analysis Time: / 15"7 
K-7512 

Notes: 

Alkalinity: 
Equipment Chemetrics Test Kit Concentration: ~10 ____ ppm 

MethOd Concentration 

K-9810 ~ 10 Analysis Time: 

K-9815 -
K-9820 Filtered: D 

Equipment Chemetrics Test Krt Concentration: 3 z. ppm 

Method 

K~1910 Analysis Time: I 2 /'I 
K-1920 

K-1925 

Notes: 

Equipment: 

Ferrous Iron (Fe21: 
DR-850 ~ Ra_nge: o -3.00 mg/L Concentration: O. /(/ ppm 

Program/Module: 500nm 33 

Analysis Time: 1z2a 
Notes: Filtered: D 
Hydrogen S~H~S): 

Equipment: ~ 

Range: 0 - 5 mg/L 

Other: 

Exceeded 5.-0 mg/L range on color chart: D 
Notes: 

Concentration: _o_._a __ ppm 

Analysis Time: I Z. '?4-



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

Tetra Tech NUS, Irie. 

FIELD ANAL mcAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Paae 'Z. f 0 2 

Proiect Site Name: NSWCCRANE Sample ID No.: I 36twr _,,,,_a/ 
Project No.: A/9(J60 Sample Location: 13 Aflt' r S4 
Sampled By: r;e uJA-rl"' Duplicate: 0 
Field Analvst: T;e.. Blank: n 

Sulfide (S2i: 8-0-0.70- -
Equipment: DR-850 Concentration: 0.6() ppm 

Program/Moclule: 610nm Analysis Tune: /23Z Filtered: 0 

Notes: 

Nitrite (N02.-N): e Concentration: "-"°~ ppm 

Equipment · DR-850 Range: 0 - 0.350 mg/l Analysis Time: f,Z,.:d7 Filtered: 0 
Prograrrv'Module: 

Standard Solution: 0 Results: Reagent Blank Correction: 0 
Notes: 

Manganese (Mn21: 
~Range: 0- 20.0 mg/L 

Concentration: 0.8 ppm 

Equipment DR-850 Analysis Time: LZ.31 Fiitered: 0 
Program/Module: 525nm _ 41 - -
Notes: 

QA/QC Checklist: 

All data fields have been completed as necessary: ~ 
Correct measurement units are cited in the SAMPLING DATA block: ~ 

~ Values cited in the SAMPLING DATA block are consistent with the Groundwater Sample Log Sheet 

Mulitplication is correct for each Multiplier table: ~ 
Fmal calulated concentration is within the appropriate Range Used block: ~ 

g/ Alkalinity Relationship is determined appropriaUy as per manufacturer (HACH) instructions: 

~ QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

Nitrite lnterfer71'-treatment was used for Nitrate test if Nitrite was detected: Et-N ,f. 
~ Title block on 8aelT page of form is initialized by person who performed this QA/QC Checklist 

-



( It) Te .. TechNUS,lnc GROUNDWATER SAMPLE LOG SHEET , .. ,_. 

Page_Lot t,. 

Project Site Name: NSWC CRANE. SWMU13 Sample ID No.: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Date: I Z,- o' -03 

Monitor Reading (ppm): -

Weft Casing Diameter & Material 

T V' 

Volume 

Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

· Diss. Metals SW846 6020/Mercury 7470A 

Nitrate+ Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total Organic carbon 

Filtered Sample Collected Yesl No(] 

MSIMSD Duplicate ID No.: ---

N9060 CTO 0279 Sample Location: 
Sampled By: 
C.O.C.No.: 
Type of Sample: 
[X] Low Concentration 
0 High Concentration 

pH S.C. Temp. (C) Turbidity DO Salinity 

See Low Flow Pu Data Sheets 

Container Requirements 
4°C (2) L Glass Amber 

4°C L Glass Amber 

4°CIHN03 (1) L HOPE 

4°C/HN03 (1) L HOPE 

40CJH:iS04 (1) LHDPE 

4°CIH3P04 (2) 40ml Vails 

Signature(s): 

Other 

No 

~ 



("A::)retra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT: NSWC CRANE WELL ID.: \ b<.r W 3" &Se#~ 
PROJECT NUMBER: ..,,N ...... 90....,6 ...... 0 ___..____ DATE: \ ~ -°)- D g 
PROJECTSITENAME: !::>u.,..,~"' \'3 WEATHER: <...'o-A 57t. ''°"· ~~'"-

Time Water Level 

Water Quality Meter (SIN) 9'9 rO<t 79 4$ 
Control Box Type (SIN) «j . . 
Turbidity Meter (S~ . M . . 

SIGNATURE(S):~. ~~-

Pump Intake Depth .. &IA 

'~·lo .d-.0 
SN..>'\-. <o "-\ . <o3> 

Comments 

PAGE..1=0F $2-

5. 51(:/~3_) .... .' °'<S~~ -::. 3~'-\ \.... 



Note: Analyte, method, and/or equipme11t may be deleted from fonn if not being perfonned. 

l 
FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

NSWCCRANE 

Reference Electrode (cirole 

Dissolved Oxygen: 
Equipment Chemetrics Test Kit 

Method Concentration m 

K-7510 

K-7512 s::r 

Notes: 

Alkalinity: 
Equipment Chemetrics Test Kit 

Ra MethOd Concentration 

K-9810 

K-9815 200 

K-9820 

Notes: 

Carbon Dioxide: 
Equipment: Chemetrics Test Kit 

Method Concentration ppm 

K-1925 

Notes: 

Ferrous Iron (Fe21: 
Equipment: DA-850 ~a~: 0-3.00 mg/l 

Program/Module: 500nm 33 

Pa 1 of2 

Sample ID No.: /$Ciilf/r' 3so/ 
Sample Location: /3At WZ ,r 

D . 
D 

Calomel I Hydrogen 

Concentration: S-. 5 ppm JG. 

Analysis Time: / V 4 

Concentration: ~'-_0_0 __ ppm 

Analysis Time: f Z / ~ 

. Altered: @---

Concentration: ~/c) ____ ppm 

Analysis Time: I 2. 4' 

Concentration: 0, 0 2. ppm 

Analysis Time: / z_ z... ~ 
Notes: Altered: e--
Hydrogen Sulfide (H2S): Range: o - 5 mg/l 

Equipment: ~· Other. 

Exceeded 5.0 mg/l range on color chart: D 
Concentration: o ... C) ppm ----
Analysis Time: 

Notes: 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. Pa '2.of 2 

NSWCCRANE Sample ID No.: /14W'r ffa / 

Sample Location: /.J<VW ;rrr 

Equipment: Range: 0-0.70 mgJL 

Duplicate: 0 
Blank: 

Concentration: o ,o I ppm 

Program/Module: 610nm Analysis Time: I Z. t- Z.. Filtered: ~ 

Notes: 

Concentration: 0, c.t:lc:) ppm Nitrite (N02"·N): 

Equipment: DA-850 Analysis Time: /£I? Filtered: ~ c9 -·-· ......... Program/Module: 

Standard Solution: D 
Notes: 

Manganese (Mn21: 
Equipment: DR-850 

Program/Module: 525nm_ 

Notes: 

QA/QC Checklist: 

Results: __ _ 

~Range:0-20.0mg/L 
~ 

All data fields have been completed as necessary: 

Reagent Blank Correction: D 

Concentration: C), c:::> ppm 

Analysis Time: /2 .¢7 

Correct measurement units are cited in the SAMPLING DATA block: S--
Values cited in the SAMPLING DATA block are consisten~ the Groundwater Sample Log Sheet:· 

Mulitplication is correct for each Multiplier table: W"" · 
Final calulated concentration is within the appropriate Range Used block: a---·· 
Alkafinity Relationship is determined appropriatly as per manufacturer (HACH) instructions: e::r-· 

Fillerad: ~ 

QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: (3--"'. 
Nitrite lnterferep. treatment was used for Nitrate test if Nitrite was detected: --a--/VA 
Title block on~page of form is initialized by person who performed this OAIOC Checklist ~ 



( I L) TW. Toch NUS, Inc 

Project Site Name: 
Project No.: 

a Domestic Weft Data 
[X] Monitoring Well Data 
a Other Well Type: 
a . QA Sample Type: 

Well Casing Diameter & Material 

~ : ''~ PVC. 

Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate + Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total Or cCarbon 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 
Type of Sample: 

[X] Low Concentration 
a High Concentration 

See Low Flow Purge Data Sheets 

4°C · (2) L Glass Amber 

4°C/HN03 (1)LHDPE 

4°C/HN03 (1) L HOPE 

4°C/H~04 (1) L HOPE 

4°C/H3P04 (2) 40ml Vails 

Page_l_of~ 

~ 

Filtered8ampleCollectedYesa~ .... ~~ ~~"' ~- ~o~-.. \ ~ ~- "'\3~. ~ 
01..1.~o <S.CA...~~"'""'"°(s' ~ '~~-o. , .... ~,~\~ "~ 
\C\. oa. . \3>~'5 v..:>~ '· <o\o • 

. <b .3$ (. H>3) -: \. 31 °O~ -=- b ·\I \. 



(11:t•tra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 
. . 

PROJECT : NSWC CRANE WELL ID.: \ 3 (z W "! ¢<e o \ 
PROJECT NUMBER: ... N...,,9 .... 06~0_..._____ DATE: \a - S> - o ~ 
PROJECT SITE NAME: $v...) ~ \.J \ o WEATHER: ? . <...'s>v °'1 $$ • '\= 

Time Water Level Comments 

\I 

\\ 

\t 

" 
" ,. 

I I 

Water Quality Meter (SIN) '!Br()~ 7 8 .;fd 
Control Box Type (SIN) NA 

Pump Intake Depth _..a_ ....... a=-' ----
TurbidltyMeter(SIN) .aa>7 Q.'i o·P. 

SIGNATUR¥,,;;. -!::':J ~ PAGE~OF_E 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. Pa e1 of2 

ORP (Eh) (+/- mv) 

Dissolved Oxygen: 

Equipment: Chemetrics Test Kit 

Method COncentration 

K-7510 

K-7512 S • -t: b, S' 

Notes: 

Alkalinity: 
Equipment: Chemetrics Test Kit 

Method 

K-9810 

K~9815 

K-9820 

Notes: 

Carbon Dioxide: 

Equipment: Chemetrics Test Kit 

Method 

K-1910 

100 to 1000 ppm K-1920 

250 to 2500 ppm K-1925 

Notes: 

Ferrous Iron (Fe2+): 

Equipment: EJ DR-8 

Program/Module: 500nm 

Notes: 

Equipment: Other: 

Range: O - 3.00 mg/l 

33 

Range: O - 5 mg/l 

Exceeded 5.0 mg/l range on color chart: D 
Notes: 

..-----. 

Sample ID No.: 

Sample Location: 

Duplicate: ~ 
Blank: 0 

Concentration: i:;. sis. 5 ppm · 
I· 

Analysis Time:)\ ~S/ JI ~ ~ 

Concentration: 4. \o/ <. \0 ppm .. 
Analysis.Time: \\ ?>c./11 a.C\ 

cOOcentration: "\o/ '\ 0 ppm 

Analysis Time: \ \ '=\ ?, / \ \ '=\ S 
I 

Concentration: ~~ 

Filtered: 0 

Analysis Time: \ \ 'f:l>f)./ l' 5"-\ 
I Filtered: 0 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

FIELD ANAL mcAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

Sulfide (S2i: . . 

Equipment: ~ 
Program/Mod~ 

Notes: 

Nitrite (N02-~ 

quipment: ~ 
Program/Module: 

Standard Solution: D 
Notes: 

Ma.nga~~ 
Equipment: ~ 
Program/Module: 525nm _ 

Notes: 

QA/QC Checklist: 

OA-8 _ _ Range: 0 - 0.70 mglL 

93 

OA-8 _ _ Range: o -0.350 mg/I.. 

62 

DR-8 _ _ Range: 0 - 20.0 mglL 

41 

All data fields have been completed as necessary: 

Correct measurement units are cited In the SAMPLING DAT A block: 

Pa ~of2 

Sample ID No.: \ ~<cu. 1 1" o le o \ 
Sample Location: \3;.~T a 4 
Duplicate: £9"' · .M@ 
Blank: 

Concentration: Q.o\ ~.Q\ppm 

Analysis Time: \a \ ¥' a '"\ Filter9d: D 

Concentration: o. 00~ • ~ 

Analysis Time: \\ \""l J \\ \ ~ Filtered: D 
I 

Reagent Blank Correction: D 

Concentration: O, 9/c>."A, ppm 

Analysis Time: \aa.\/\s~S" Filtered: D 

Values cited In the SAMPLING DATA block are consist~ with the Groundwater Sample Log Sheet 

Mulilplication is correct for each Multiplier table: LJ _/ 
Final calulated concentration is within the appropriate Range Used block: -~ 

Alkalinity Relationship is determined appropriatty as per manufacturer (HACH) Instructions: 

QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

Nitrite lnterfereooe.treatrnent was used for Nitrate test if Nitrite was detected: [3-N.d-'''r . TIUe block on eaeti page of form is Initialized by person who performed this 'aA/QC Checklist 



( I L) Toba Toch NUS, Ire 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Monitor Reading (ppm): 

Explosives SW-846 8330 

Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercu 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate +Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total Or anic carbon 

Filtered Sample Collected YesU Nol\/ 

I"--/tf.kc... ;n,~ Se.c.£,/2/ 

MS/MSD Duplleate ID No.: -

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 
Type of Sample: 

Page_l of <R. 

/3t=WT37ol 
/JMWT37 

48L7 

[X] Low Concentration 
D High Concentration 

See Low Flow Pur Data Sheets 

Container ulrements 

(2) L Glass Amber Yes 

4°C (2) L Glass Amber Yes 

4°CIHN03 (1)LHDPE Yes 

4°CIHN03 (1 LHDPE ---
4°C/H~04 (1) LHDPE. Yes 

40CJH3P04 (2) 40ml Vails -

Signature(s): 

-

F 
... 



( I t:] Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 
/3ht,J/3f 

PROJECT SITE NAME: NSWC CRANE WELL ID.: 
PROJECT NUMBER: N9060, CTO 0279 DATE: --.... ,f-a--a"'"'13-------

Water Level 

·~ LA-----SIGNATURE(S): -cc:::ALJ.------··----- PAGE::J.OF L 



( It) TeuaTeohN"',loc 

Project Site Name: 
Project No.: 

U Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
U QA Sample Type: 

Monitor Reading (ppm): -

Well Casing Diameter & Material 

T = · ::J '' Pvc 

Explosives SW-846 8330 

Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercu 7470A 

Diss. Metals SW846 6020/Mercu 7470A 

Nitrate+ Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total Organic Carbon 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE, SWMU13 
N9060 CTO 0279 

Page_I of ~ 

Sample ID No.: /36W7380/ 
Sample Location: _13 ..... 11...__..Lv .... T .... 3 ...... 9 __ 
Sampled By: 'fG\,J 
C.0.C. No.: 4818 
Type of Sample: 

[X] Low Concentration 
a High Concentration 

See Low Flow Purge Data Sheets 

4°C (2) L Glass Amber Yes 

4°C (2) L Glass Amber Yes 

4°C/HN03 (1) LHDPE 

4°C/HNOa (1) L HOPE 

4°C/H:i$04 (1) LHDPE Yes 

40CfHaP04 (2) 40ml Valls """!'" 

Signature(s): 

~ "---

-F 



(I t;)TetraTechNUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE WELL ID.: __ 1 .... 5 ..... ~~i-..oi"ll"'--lJ_fJ"'!"'~-T-3_. _8 __ _ 
PROJECT NUMBER: N9060, CTO. 0279 DATE: :_=:j__ ;;;:! 

SIGNATURE(S): O\Jl- ~·---- PAGE ~F3 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

FIELD ANAL mcAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

NSWCCRANE 

ORP (Eh) (+/- mv) 

Dissolved Oxygen: 
Equipment: Chemetrics Test Kit 

Method Concentration 

K-7510 

K-7512 3.;'" 

Notes: 

Alkalinity: 
Equipment Chemetrics Test Kit 

MethOd Concentration 

K-9810 

K-9815 

K-9820 //)[I 

Notes: 

Carbon Dioxide: 
Equipment: Chemetrics Test Kit 

Method 

K-1910 

K-1920 

K-1925 

Ferrous Iron (Fe21: 
Equipment: DR-850 ~ Range: O - 3.00 mg/L 

Program/Module~ 33 · 

Notes: 

Hydrogen Sulfide (H~): Range: o -5 mg/L 

Equipment:~ Other: 

~ 5.0 mg/L range on color chart: D 
Notes: 

Pa 1 of2 

SamplelDNo.: J34WTJSd/ 
Sample Location: /J M W£1 « 
Duplicate: D 

D 

'!I -Concentration: ., -2 ppm 

Analysis Time: 08 £4 

Concentration: /" ti ppm 

Analysis Time: R fJ ~ 

Concentration: L..10 ____ ppm 

Analysis Time: __ i_i'_J_Z_ 

Concentration: CJ,O O ppm 

Analysis Time: 

Concentration: _o_, o __ ppm 

Analysis Time: 0 8 ,-.o 

FW 

Filtered:~ 

Filtered: D 



Note: Analyte, method, and/or equipment may be deleted from form if not being performed. 

FIELD ANAL mcAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. Pa ~of2 

Sample ID No.: / l <t. w 7 .1/1 a I 
Sample Location: l J MWz l• 

FW 

Equipment: OR-85o 

Duplicate: D 
Blank: 

Concentration: eJ .oo ppm 

Program/Module: 610nm AnalysisTme: c>8f' Filtered: .(3-' 

Notes: 

Nitrite (N02-·N): 

Equipment OR-850 ~ Range: 0-0.350mgil. 

62 

Concentration: O.dod ppm 

Analysis Time: 085°8 Filtered: ~ 
Program/Module: 

Standard Solution: D 
Notes: 

Manganese (Mn2+): 

Equipment: DR-850 

Program/Module: 525nm _ 

Notes: 

QA/QC Checklist: 

Results: ---

Range: 0 - 20.0 mg/L 

All data fields have been completed as necessary: 

Reagent Blank Correction: D 

Concentration: _o_._/ __ ppm 

Analysis Time: 0' d 3 

Correct measurement units are cited in the SAMPLING DATA block: ~ 
Values cited in the SAMPLING DATA block are consistent with the Groundwater Sample Log Sheet 

Mulitplication is oorrect for each Multiplier table: [g--· 
Final calulated ooncentration is within the appropriate Range Used block: 8'' 
Alkalinity Relationship is determined appropriatly as per manufacturer (HACH) instructions: 

Filtered: w 

QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 13-" 
Nitrite lnterferen~eatment was used for Nitrate test if Nitrite was detected: D //A 
Title block on~age of fonn is Initialized b person who perfonned this QA/QC Checklist: fa" 



( I L) Tetra Tech NUS, Ire 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
U Other Well Type: 
U QA Sample Type: 

Method: Petr15TAI-Ttl 

Explosives SW-846 8330 

Micellaneous E ·ves SW-846 8330 

Total Metals SW846 6020/Mercuiy 7470A 

Diss. Metals SW846 6020/Mercuiy 7470A 

Nitrate + Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total Or icCarbon 

Filtered Sample Collected Y~No(] . 

r~ e MJ,fJ suia# 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Page_l_ot_2 

Sample ID No.: I ~WT 310( 
Sample Location: 1'31twT.1q 
Sampled By: f:l V 
C.0.C. No.: -f/317 
Type of Sample: 

[XJ Low Concentration 
0 High Concentration 

See Low Flow Pur Data Sheets 

Preservative Container Requirements 

4°C (2) L Glass Amber Yes 

4°C (2) L Glass Amber 

4°C/HN0a (1) LHDPE 

4°C/HN03 (1) L HOPE 

4°C/H~04 (1) L HOPE Yes 

40CfH3P04 (2) 40ml Vails -



( I t;]Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

13ftwr39 PROJECT SITE NAME: NSWC CRANE WELL ID.: 
PROJECT NUMBER: N9060, CTO 0279 DATE: ----"'!"'/ ,-_""'7,-a-0-~-----

Water Level 

SIGNATURE(S): PAGE,;2. OF 2 



Project Site Name: 
Project No.: 

D Domestic Well Data 
[X] Monitoring Well Data 
0 OtherWellType: 
D QA Sample Type: 

Analysis 

Explosives SW-846 8330 

MiCeuaneous E ·ves SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate +Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total Or icCarbon 

Filtered Sample Collected Yes[) N~ 
:r"'-tt~t:... ""'o ;~1£;./' 

MSIMSD Duplicate ID No.: -

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Page_/ of J.. 

Sample ID No.: 13 G.w T40()/ 
Sample Location: 1311"41TL/0 
Sampled By: fCl.v 
C.O.C. No.: 411/~ 
Type of Sample: 

(X] Low Concentration 
D High Concentration 

·-
See Low Flow Purge Data Sheets 

Preservative Container Requirements Collected 

4°C (2) L Glass Amber Yes 

4°C (2) L Glass Amber Yes 

4°C/HN~ (1) L HOPE Yes 

4°CJHN~ (1)LHDPE ~ 

40CJH:zS04 (1)LHDPE Yes 

40CJH3P04 (2) 40ml Vails 



( I t;J Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

/.34~· -()'1, 0 PROJECT SITE NAME: NSWC CRANE WELL ID.: -------...... ----------~---PROJECT NUMBER: N9060, CTO 0279 DATE: 

SIGNATURE(S): G!4 bi/_.,_....-=-..__ __ _ PAGE :;l.OF :2 



( It) TetraTochNUS,lre 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X) Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Method: B1t• I£<. r~r-
Moni\Qr Readin m): Z ~ ' Well casing Diameter & Material 

r c. 

One Gasln Volume(galA.): 

Micellaneous Exple>Sives SW-846 8330 

Total Metals SW846 6020/Mercury 747QA 

Diss. Metals SW846 6020/Mercu 747 

Nitrate + Nitrite (asN) EPA 353.2 & 

Ammonia (asN EPA 350.1 

Total le carbon 

FUtered Sample Collected Ye~No[) 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Page!_ot!_ 

Sample ID No.: \3&tWT4 /0/ 
Sample Location: _,.&.1_3 .... M......,W......_r-..... 4. .... V __ 
Sampled By: r. l?eJ4,lrl;;i 
C.O.C. f\lo.: 4·e 2..'5 
Type of Sample: 

[X] Low Concentration 
0 High Concentration 

See Low Flow Pur e Data Sheets 

Yes 

4°C Ye5 

4°C/HN03 Yes 

4oc1HNOa ~ 

4°CIH:i$04 11/~<f (1) LHDPE @ /0 00 Yes 

40CJH3P04 (2) 40ml Vails #O 

r~£7 ~~'r'-(" f':-a~p/~ 

Signature(s): 

-

-r-



( I L) T ... Teoh NUS,~. GROUNDWATER SAMPLE LOG SHEET 

Page_L_of L 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: l~6Wr42.o I 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Date: IL.- 05'"- 03 

Monitor Readi (ppm): -

· Well casing Diameter & Material 

Volume 

N9060 CTO 0279 Sample Location: \ ?a M,wz4 l. 

Sampled By: · T~ 
C.O.C. No.:i£ =17 
Type of Sample: 

[Xl Low Concentration 
0 High Concentration 

pH S.C. Temp. (C) Turbidity DO Salinity Other 

T : . 2.: '' ~ P\IG See Low Flow Purge Data Sheets 

Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercwy 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate +Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total cartx>n 

Filtered Sample Collected YesQ No[] 

$/ow R1 eH111t4E 

4°C 

4°C 
40CJHN03 

40CJHN03 

4°CIH~o. (1) LHDPE 

4°CIH3P04 (2) 40ml Vails 

23.,,.r--2".fJ" ~ z.,r;r o./<~: CJ,~~~4-/o-c ,.,,4! 
I~~'"- u•,._ bd't'f""•,.... oP W£11 

MSIMSD Duplicate ID No.: -

Yes 

Yes 

Yes 
(£$" 

Yes 

NO 

-,:'" 



( I tJ Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE WELL ID.: -~/...,'.3...,.M_...W ..... _r__,,;4._z....._ ____ _ 
PROJECT NUMBER: N9060, CTO 0279.',. DATE: ~/- oS·03 

I 8 
154-!S 2,/.~ /t:JO ~-~ 0./85 '"'llOQO ~.41 ~~63 AJA 11:> /C)00A1'1/ R~"'/ 

1~55 7-Z .ii /60 L_::JA 0-/88 ')-1000 /.79 /3.9.J uA J/S 2.ooo~ .,..,,,,.., 
J~o5 '?_Z, 75 /"" ~ 39 0./90 '/' lQoQ J,~(I 14.03 N4 /t>:s' 3 dO°"'I I 7,,_A/ 

l~/4 2. !2. L.1..4: - - - - - -· - ·- C)Ae 'I 
J '1.Z.G. 2.-:\.'.'.to - - - - - -· - - ~ .... -..... ~ - ..; 

1~3~ zz.77 - - - - - - - - •• 
/&,. 4t. zz. Sa - - - - - • 1 - _. .e-- - - - - IJJ 6J ~"f"'V?IA.. t/ / 6 - - -· - -

-

SIGNATURE(S): ~---- PAGE~OF 'Lo 



( I L) T ... Toch NUS, I~ 

Project Site Name: 
Project No.: 

O Domestic Well Data 
[X] Monitoring Well Data 
O Other Well Type: 
0 QA Sample Type: 

Micellaneous Explosives SW-846 8330 

Diss. Metals SW846 6020/Metcu 7470A 

N"drate + Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total ic C8rbon 

Fiitered 5ample Collected Yes[) N<>I 

MSJMSD Duplicate ID No.: --

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Page_f_ot Z. 

Sample ID No.: 13~WT4-3 ~I. 
Sample Location: ..... l_.'.S=-M-"'rt:"t--...~.,.;,)--
$ampled By: -3 ~e"R. 
C.0.C. No.: 48?8 
Type of Sample: 
[X] Low Concentration 
a High Concentration 

See Low flow Pur Data Sheets 

4°C (2) L Glass Amber 

4°C (2) L Glass Amber 

(1) L HOPE 

(1) L HOPE 

(1) L HOPE 

(2) 40ml Vails 



[ I C)retra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT : NSWC CRANE WELL ID.: 13 n1WI,,,3 
PROJECT NUMBER: N9060 DATE: 
PROJECT SITE NAME: -g-WYl1-c.J-13 ___ _ WEATHER:~ '"""'~,._,_&..llQr,jr.,&-.j~-'---~ 

Time Water Level 

W~ter Quality Meter (S/N) Oz..50 It./ I 
Control Box Type (SIN) -. _,;;-..n-u"""'!-;1_.,f ..... c.. ..... p-.,-,,.-p:d.,,.,,_9,...otJ---
Turbldity Meter ( S/::O "3f () ~ - I 4 D'Z 

SIGNATURE(S): ~~ . 

18.o' Pump Intake Depth -------

PAGE ~OF-t,.. 
l - -



[ 1 l) TobaTe<hNUS.~ 
Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X) Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Micellan0ous Explosives SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercu 7470A 

Nitrate+ Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total Organic Carbon 

Filtered Sample Collected Yes() Not 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Page_!_ot ~ 

Sample ID No.: 13 (iJ.I T -f f-0/ 
Sample Location: _,1o..ra""'M-~ ..... w,...;, . ..=-:1N,,..... .... pP'---
sampled By: .,:) ._;({~ 
c.o.c. No.: 4s J;f> 
Type of Sample: 

[X) Low Concentration 
0 High Concentration 

See Low Flow Pur Data Sheets 

Container Requirements 

4°C (2) L Glass Amber 

4°C (2) L Glass Amber 

40CJHN03 (1)LHDPE 

40CJHNOa (1) L HOPE 

4°CIH~04 (1)LHDPE 

4°CIH3P04 (2) 40ml Vails ~/4 



( I t}r-tra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT : NSWC CRANE WELL 10.: 13 rnwr 'Ii./ 
PROJECT NUMBER: N9060 "'-'---------PROJECT SITE NAME: Sw Wl\J C 3 ~~~HER: EJ9;°-!&e,11, Ss·F 

Comments 

·water Quality Meter (S/N) --~-1.._B_tJ_t .... <f .... I ------
Control Box Type (S/N) · Ditf 
Turbidity Meter (S!Nt,~.....2.W,-...... 3 /_0 __ &,,...._-, .... C( ..... o-2.------

SIGNATURE(S): A_~ · .. 
> 

Pump Intake Depth _ _;7_.;q_; . .;.O_' __ _ 

PAGE2.. OF 2., 
l - -



( it) Te .. Tech NUS, I"' 

~.:--:--

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[XJ Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Micellaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 602<Wlercury 7470A 

Nitrate + Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total Organic Carbon 

Fdt~red Sample Collected Y~No(] 

Wa'- wA' ~~HI/ 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Page_f_ofi 

Sample ID No.: ~~ '-15 t> I 
Sample location: ~ "r'"" 
Sampled By: . _ ~ 
C.O.C. No.: ..... #f=ll!F-ll8:....s3;...;... __ _ 
Type of Sample: 

[X] low Concentration 
D High Concentration 

See Low Flow Pu Data Sheets 

4°C 

4°C 

4°C/HNOa 

4°CIHNOa 

4°C/H2S04 

4°C/H3P04 

Bi.A-DOE"-- Pel~,. oAJ 

d,,,,-? /.,. .&.v/.,,lcc. 

(2) L Giass Amber 

(1) L HOPE 

(2) 40ml Vails lttli 

A/6t,,t.. WAS f",,,_//e./ dt/&"-'t-

Duplicate ID No.: ____. .. 



(I L}retra Tech NUS, Inc •. LOW FLOW PURGE DATA SHEET 

PROJECT : NSWC CRANE 
PROJ.ECT NUMBER: N9060 
PROJECT SITE NAME: _S_W_wt_L?-·1 """'3--

WELL ID.: 13 W1 WT 'f s 
DATE: -j-~-7-.z-z-o"""":i------
WEATHER: -----------------

Time Water Level 
Comments 

Water Quality Meter (S/N) _....D .... 1._() .... 0 .... l~LJ~\ -------
Control Box Type (S~/ , ~.- 1§51 . 
Turbidity Meter (S/N) ~/ 

SIGNATURE(S): · ~ 

Pump Intake Depth --~-/-----

PAGE 1.oF Z, 
l - -



( I t) T-Te<h NUS,'"° 

Project Site Name: 
Project No.: 

D Domestic Well Data 
[X] Monitoring Well Data 
D Other Well T)1J>e: 
a QA Sample Type: 

Monitor Readin (ppm : -

Well Casing Diameter & Material 

Type: ·z. ,, ~ Ptl'-
Total Well Depth (TD): 

Static Water Level (WL): 

Onecasl 

Explosives SW-846 8330 · 

MiceUaneous Explosives SW-846 8330 

Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercury 7470A 

Nitrate+ Nitrite (asN) EPA 353.2 & 

Ammonia (asN) EPA 350.1 

Total Organic carbon 

Filtered Sample Collected Yesa ~ 

G, 1. (o() 
s1. '<1 . -

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Page~of~ 

Sample ID No.: . '\ ?k-""-l~(q o \ 
Sample Location: \ z. < nN' "::\ <. 
Sampled By: 6mL~3 
C.O.C. No.: ,118 56 . 
Type of Sample: 

[X] low Concentration 
a High Concentration 

See Low Flow Purge Data Sheets 

Container Requirements 
2) L Glass Amber 

4°C (2) L Glass Amber 

4°C/HN03 (1)LHDPE 

4°C/HN03 (1) L HOPE 

40~04 (1)LHDPE ~ 
4°C/H3P04 (2) 40ml Vails 



["ll:}rotra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT : . NSWC CRANE WELL ID.: \ ?, (z Wj' '-\ t. o) 
PROJECT NUMBER: N9060 ........ ------PROJECT SITE NAME: §v...:>'(7\ y \ 3 

DATE: \ 0.. - °> • 03 
WEATHER: :S ~ • <.-\ow}.. 'j 

Water Level Comments 

Water Quality Meter (S/N) Pump Intake Depth __ .. k ... 'd....._' __ _ 

PAGE_aoF ~ 



f j t) Teba Toch NUS, Ire 

Project Site Name: 
Project No.: 

0 Domestic WeU Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: . 

MiceUaneous Explosives SW-846 B;330 
Total Metals SW846 6020/Mercury 7470A 

Diss. Metals SW846 6020/Mercu 7470A 

Nitrate+ Nitrite (asN) EPA 353.2 & 

. Ammonia (asN) EPA 350.1 

Total Organic carbon 

Filtered 8ample Collected Yes(] Not 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N9060 CTO 0279 

Page_/_ of k_ 

Sample ID No.: /3&wrl{7 ol 
Sample Location: ~ ( 3 
Sampled By: -"'!i5;;"" ...... 1@i:r..:;. ... jC.:-j'l-il-"'--
C.O.C. No.: ~ 83 6 
Type of Sample: 

[X] Low Concentration 
0 High Concentration 

See Low Flow Purge Data Sheets 

Container Requirements 
4°C (2) L Glass Amber 

4°C (2) L Glass Amber 

(1) LHDPE 

4°C/HNO, (1) L HOPE 

(1)LHDPE 

(2) 40ml Vails 



[ j L}retra Tech NUS, Inc. 

PROJECT : NSWC CRANE 
PROJECT NUMBER: N9060 
PROJECT SITE NAME: ..-..;,.s,,_w..;..m_V_l .... 3--

Time Water Level 

Water Quality Meter (S/N) 
Control Box Type (SIN)/') 
Turbidity Meter (S/N) 

LOW FLOW PURGE DATA SHEET 

WELL ID.: ~ Yl1 wr '17 
~~~HER: 3fl/~!£, /3C11~j $1 • F 

ORP Comments 

15 .(J Pump Intake Depth -------

PAGE 2_ oF':L ' .- -



APPENDIX C.4.3 
SWMU 13 

GROUND WATER SAMPLE LOG SHEETS 
ROUND3 



( I L) Terra Teoh NUS, Inc. GROUNDWATER SAMPLE LOG SHEET I 

Page~ of ~ 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13GWT 0\ (:) ~ 
Project No.: N7 448 CTO 0343 Sample Location: 13MWT 0 \ 

Sampled By: ~«.~~-\ 
[] Domestic Well Data C.O.C. No.: OO;S5 
[X) Monitoring Well Data Type of Sample: 
[] Other Well Type: [X) Low Concentration 
[] QA Sample Type: [) High Concentration 

SAMPLING DATA:. •'•). ... ·:··<· . .................. ' "·· -...... .. .. ···- · ... . 

Date: ~ - \ - 6 ... , Color pH s.c. Temp. Turbidity DO OAP Other 

Time: \ 1>~ \ (Visual) (S. U.) (~cm) (OC) (NTU) (mg/L) (mV) NA 

Method: ~ e~. 0...\ ..._ ~ ~- L~r...,, ~57 ..ass- ,~.1S" CL< '-L;}... 'ti, I. ;;l.. ---_.. ........ , .. -., .. ;; .... !:C : ;•·H<····; · .. ···· •· .. :2;· .... ::.... .. ... ... :-.;.· •... if·;; 
•··::.--•."•···········.·.··.·.··.·.·.·.· . :c+·c . "'''"'"····...,·•.·· ··- -· .. .··•·•··••· ·.·•• ·····-.''<Di'i:.t 

Date:· -9:; • \ - o "I Volume pH s.c. Temp. (C) Turbidity DO Salinity Other 

Method:t\c..O . \:>\ c..-}to_ 
Monitor Reading (ppm): -
WeU Casing Diameter & Material 

Type: ~'\I QY <:..,... 
See Low Flow Purge Data Sheets 

Total Well Depth (TO): '\l .qS' 
Static Water Level (WL): } 1C\ \ 
One Casing Volume(ga1.ll: lJ,. I 
Start Purge (hrs): 1 t ... \ ~ 
End Purge (hrs): \ c:;c-' ~ 
Total Purge Time (min): l :lO 

··•· ................ ~ .. , .... _ . --

Analysis Preservative Container Requirements Collected 

Explosives SW-846 8330 

0eO Nitroaromatics and Nitramines 4°C (2) L Glass Amber 

Total Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) L HOPE Ye~ 
Diss. Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) L HOPE Ye~q) 

QB~~TIPNS.fN~s;:••-" ·-•·•···· .. ··, ........... ·.;····:······· .. ·:··········< ... • . ..: •. : .. .· .... 
. <-.··-·:· -

.... ·• .. ... ······ .. ·. ·.·• .... . .. · .... •: ' .. • . ._.. .· 

Filtered Sample Collected Yes[) Nf. 13GWT ·F \1. °' s 
7. °' \ Pump-intake@ \a,'· 

-to. o\.\ (.I<- 3)-- \ .. ~'i ~c&._ 
..., Co.\ L -

Circle if Applieab~~ -. 
. s;gnatu'O.-=--. . _ ..... 

MS/MSD Duplicate ID No.: r-------



('lb] Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE WELL ID.: J ~ '('r) ~ T O \ 
PROJECT NUMBER: 'J ~ '-/ Y. DATE: - .... )$.....-..... -\ ---0-'j-------

Time Water Level ORP 

Water Quality Meter (SN) 9 9 )( CO 55 Pump Intake ) Ql 1 

Control Box type (SN) '<:7j~;....cD ::a= 
Turbidity Meter (SNQ, ~~ 2 ._ ~~ 

SIGNATURE($): ~~::......,.,·:L==---!:be=i~:::::::==:..-- PAGE_.a.._OF ~ 



( 1 l) Tetra T~h NUS, loo GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
[X] Monitoring Well Data 
(] Other Well Type: 
(] QA Sample Type: 

NSWC CRANE, SWMU13 
N7448 CTO 0343 

Sample ID No.: 
Sample location: 
Sampled By: 
C.O.C.No.: 
Type of Sample: 

Page_\_ of~ 

13GWT Q Q..Q ?-, 
13MWT Q 'i2-., 

[X] low Concentration 
[) High Concentration 

See Low Flow Purge Data Sheets 

Analysis Preservative 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 4°C 

Total Metals SW-846 6020/Mercury 7470A 4°C/HN03 

Diss. Metals SW-846 6020/Mercury 7470A 4°C/HN03 

Filtered Sample Collected Yes[] No[IJ 13GWT ____ -F 

P . @ :'u.. 5' ump mtake ~ - 1 

Circle it Applicable: 

MS/MSD Duplicate ID No.: -

Container Requirements Collected 

(2) L Glass Amber ~. 
(1) L HOPE Ye~ 

(1) LHDPE Ye 0 

) ~, o~ (_.1ro3)-: d ·' ~ 
~/.°'\ \.. 



["Fl:)retra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE . WELL ID.: _\.._..3 .... < ..... x~Y.... .... '.)!'-=r...._ .. ()"""'a ....... ___ _ 
PROJECT NUMBER: } 'i 4 $ DATE: ) - d.. '=\ - o "-\ 

Time Water Level Volume ~ORP Comments 
(Hrs.) . · .. cfi:f. b .. aow~rCi>.et; ~;,;ii'~·~'B (mV) .... ·f~~tiinit~~·~olor5 ;::; 

\~\-;<. \L .. -~~ - 'l(--- - - - ....... - - ~,. ... 'ii.... r-.......,.._, ..-. • 
\.~d.~ ,cg,~°' \. d \~1~ ~ ...... i;: \~~ L. ('"') \,. '\O '\~ ./"1; 1~(".6 ~~O.."V ' ... 
\~-~~ \di. 6~ ~ ,.:::\ v~~ :;l.. .~~ l l..\<2:1') ~.~ • c;is.;c Jq,.<o 4Jl'1.7 11 

'\ :2... ~1& ~~. \""\ ~-~ \~--. ?-..~) '\ .i; C'-4 _::;.. (,., .~A. ~ '"" • '°I'S _t;yo .1· 11 

12>S-S ~ ("} . G-..~ 4 l:l \~ 9... "-\ \ \ "'\<I:\ t'\ ~ . ..., • ~l.. \O. .~ 7 _Kqd:"\ ,, 
jl.+Q~ d.,\. \ \ S,.::l. \rro ;l.. .E-.'-\ '~-q: c.J ~.~ \-"-''\ '°' ·-"f\ ~I.I II 

\"-\ \ T ~ \. (,..3 ) ~ 
'\ """' ' ~ ~"\ \'-\<\~ .!.'! • • t: .;:i .~~ \ °' _{.q l~c?..(,,. II 

14~:2.. - ,_.-, "'I'\ :::l,. ~~ 
"~°'" - ~. \t"'\ \~.l .. ~ C1"\.\ 

14".:)~ ~~."\~ /.~ 'I=:: /"") ~ ,_:1,<t \ _.;-"""' l ~. !), .:;::) . \q \O...~ l\ t- ~ a_"""~ r-...u-....~ -, 
~ 

Water Quality Meter (SN) 6 \ <.. Q 9 7 3 
Control Box type (SN) N) c4 
Turbidity Meter (SN/'J. • Lt t;'leO 4 .~ o-Q 

SIGNATURE($): ~/--'-==-...-_~·-~~~-+.JC~~"-=-;;:::::::....-....-

Pump Intake 

PAGE.l.,.OF .QL 



[ IL] Tetra Teoh NUS, lee GROUNDWATER SAMPLE LOG SHEET 

- -Page \ of ~ 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13GWTO~Q~ 
Project No.: N7448 CTO 0343 Sample Location: 13MWT o3 

Sampled By: (:,o~"~~ 
[] Domestic Well Data C.O.C. No.: do:'i""O 
[X] Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

$,Af'PQ~~DATAfi " .... ·•• /; ... ·· .. ··••··.···· .. iJ•.>··"< ·······'.···· .. · ·•· .. ·····•·· . 
· .. < .. \ . 6'··· . .. .. .· ..... . .. . 

Date: 7 - :>..4 -o'-1 Color pH s.c. Temp. Turbidity 00 OAP Other 

Time: \<g ..)__(" (Visual) (S. U.) (mS/cm) (oC) (NTU) (mg/L) (mV) NA 
Method: OL....'1S~~\.lL ~o .c..,, -" .S:.\ 5.;tg ,~.~~ C\,d r~ ,,, \() 7. I..} ---
~u~~q~t~ ····\.}:;. ...•...•....... :· .... :•·········.· ....... , ....................... ···•·· ................... ·.•················ ·.i .... : .. > ..................... ·. •·•·•.;) :. ..•......... •·. ··.·· ... •··•· ...................... •· •'•./'··L .. • .. ... 

···•· 

Date: I - :2 '-I - 0 '-I Volume pH s.c. Temp. (C) Turbidity 00 Salinity Other 

Method: ~ ~....,. ., > '\-~ ~ \ ~ . 
Monitor Reading (ppm): -
Well Casing Diameter & Material 

Type: 
~,, pvc._ See Low Flow Purge Data Sheets 

Total Well Depth (TO): \ ~- /)( 

Static Water Level (WL): \ \ .-~ l 
One Casing Volume(gall.\) Y . / 
Start Purge (hrs): \L .. ~-< 
End Purge (hrs): \ )' } S' 
Total Purge Time (min): \.-::t..C 

, •.•••............ ..•. ,.,... 

Analysis Preservative Container Requirements Collected 

Explosives SW-846 8330 -Nitroaromatics and Nitramines 4°C (2) L Glass Amber ( ves ............. 

Total Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) L HOPE Ye~gj 

Diss. Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) L HOPE v££/No) 

PB~f:IVA1'JQNSZ~P~!·· · ·· ·····• ... ·•·•····· .... ......... . .... · 
·•···· ·····.• .... 

........ 
•····•· <' .. ·.· • 

Filtered Sample Collected Yes[] N~ 13GWT -F \<g).O!: 

\ ' . .3 \ 
Pump intake @ ·)~ . s' lo. 7 '1 (. J ia) - \.\o ~ -

- '-LIL -
CircfeifAj)pticabJe; 

··.· 
Signatym[s): .· 

MS/MSO Duplicate ID No.: ·I/ ~~--- -
./ 



['11::]retra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE . ........................................ --........................................................ __ 
PROJECT NUMBER: 7 '-/ '-/ j 

WeLLID.: \Z.,~~\03 
DATE: "] - a '1 - O 't 

Time Water Level ORP 

Water Quality Meter (SN) Pump Intake )~.S' 
Control Box type (SN) Al A 
Turbidity Meter ~=;;;.z.?f!° 
SIGNATURE(~~..:_~J~~~~~:;:~~:s~;;:;;::==== PAGE_l.,OF :J_ 



[ I L] Tetra Toch NUS, loo GROUNDWATER SAMPLE LOG SHEET 

Page_\_ of k 
Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13GWT0"f..03 
Project No.: N7448 CTO 0343 Sample Location: 13MWT 0 '-/ 

Sampled By: (-m·~~~ 
0 Domestic Well Data C.O.C. No.: ooso 
(X] Monitoring Well Data Type of Sample: 
O Other Well Type: [X] Low Concentration 
0 QA Sample Type: [] High Concentration 

SAMPl.itNG.nATAf ·.···· ..... .............................. 
. ··: .. :::···:· ... ·· ·· •c•c::· ··,• '.•ii ..... . 

·· .. ······:· ·.<.:··••:.•;·cc·· ......... ·.·; .·· . ..... ·.··· 
Date: 7-;). '-I - 0'-1 Color pH s.c. Temp. Turbidity DO OAP Other 

Time: \~ <),~ (Visual) (S. U.) (mS/cm) (oC) (l'li'TU) (mg/L) (mV) NA 

Method: D~, ~~,2\ \,: \ .._ <:....'\.:u:...v s.o~ ~O\ \9: .~(p I .G \.l.d.. l.js.<.~ ~ ---
.• ..-: . -...-:>.-:.~ ... ,.-_::: .... . ,:(:;}{{)\\:!:§\;;I;·:{: '':-:· .··:'.:{:\:;:i[/:::<\: .... ·:·.::: ::-::·· .. ·--::·· :·~: · .. :_.- .;·i·•·•·•···;:.;,..,:;: •/A•. . ···//:: •. · >.· ... · /\ ... ;.£'fr .. \: .. · .•.••. :· .•... ··• ''''/(,;;..;'•·/' F;D' ,.•' .. ~ 

. ·.·.. .:-::.o :-.:,-_ ."'~.; 

Date: I - ;). '-I - O'-/ Volume pH s.c. Temp. (C) Turbidity DO Salinity Other 

Method: D........:,<i.~~ \r\'-

Monitor Reading (ppm): -
Well Casing Diameter & Material 

Type: :;t •I pv<... See Low Row Purge Data Sheets 

Total Well Depth (TDJ: '\"), <g() 

Static Water Level (WL): \ S . \/) 
One Casing Volume(gal,{'.)) \.I 
Start Purge (hrs): \ \ l"'\ O. 
End Purge (hrs): 'al"\=> 
Total Purge Time (min): /_/) 

--><---Analysis Preservative Container Requirements Collected 

Explosives SW-846 8330 -
Nitroaromatics and Nitramines 4°C (2) L Glass Amber C Yes ") 

Total Metals SW-846 6020/Mercury 7470A 4°CIHN03 (1) LHDPE Ye~ 
Diss. Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) L HOPE Ye~Q) 

QeSIIBYATIQNSfN~;c•.·· . ·: ..... ;;::.· ........ ·;·••:;\•···.·.:''·: .. +.· . ...• . ·• ;·<•< .· •..• . · · ..•. '\.:······ .. ····· . ..:··· .. •<·· '\/•7:··:: ... 
Filtered Sample Collected Yes[) N'}( 13GWT -F \1.~o 

Pump intake @ ~...,, \o.\O 

~.10 (./ b3) ~ o. 'i'\ 
- ) .. 1 '--

Circle if .Applicable: .. 

~u MS/MSD Duplicate ID No.: -~ ~ -
"/ . 



[ I L)Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE . WELL ID.: _\..._3....__""'_-v..:> __ , __ o.._""' ..... ~-------
PROJECT NUMBER: I '7 '-} 5$ DATE: J - O."\ -o'=\ 

Time Water Level Volume ~ .:.i.;-. ORP Comments 
(Hrs.) · "·{Ft; bjlowTOC)''·:' ~ f~ cmv>::c~ W'i~r '.f'~lfimi:lt:¢01orl ·. . 

\ \ l"'I~ '"'·'"' - - - - - - - - <.....~~·- ~ ~ ·-.#"'- -

,,,~ \~ '-\3 \ .(°'"'\ 't'~ ,_ -~' ':t.,. ~ '=' ~ . '\(;) ~., ."i, '14~ .41 ('."'~c...v 
.. 

\\dd \~.'-\?, ~.o \or«'\ ;;.qa ~~~ \<'6 A..5"1; '~ .1s l.f I b. '9 Lt 

'\ \ ·::2::::.. \-=::, " ... ~. r.. '\.C"h /_ .:::z... '\ ,~, \\ .:'.:\,"")q '~. ;3 30,<&.? II 

\ \'-\ ~ \S SC\ '-\' t""'l \('rt:) "·'"' '°' ~ ~.a \ .<\~ \~.tt ~oG.) •1 

\ \ '-1\.i - '-\ IC i::-...... ,::. . ) .,'.;} \ °' _t=:; - \.:...~ \~ .<\~ "-\ CS!\ • ';I ct 

'' .~~ - -~ 0 -~D ~.~q \0.""') - ' . "") \ '~."l'l.. '14t,..5 
\\.SI - . t:;' .t:: so -~.o.b ~~t'"\ - \ ,/_C. g. if.3 '-l.SJ.1f 
\~l'""\~ \ _...:; Co 0 ~.o so .5.o.=J ~~\ '/,q '. c.a '8 ·'i'"' 45.~.;;) .c! ~ - -~-r-.. 

' ' 
..... 

Water Quality Meter (SN) 0 ) <... O ~"] 9 
Control Box type (SN) Al 

Pump Intake )J 1 

Turbidity Mete~ !:l !.£Q 'i.~s:o 

SIGNATURE(~~~~ PAGE~OFJl 



( I L] Teoa Tooh NUS, loc GROUNDWATER SAMPLE LOG SHEET 

-Page_l_of 2 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13GWT0563 
Project No.: N7 448 CTO 0343 Sample Location: 13MWT 05 

Sampled By: 7EB.~'Y.. Ro,k!J.H.N 

0 Domestic Well Data C.O.C. No.: 605:0 
(X] Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

$8'l~YNi .. Q.I~j ··· .. ··._:·::.c·;.::.:':.·.···· .· ... · ....... ·.· . < ··"' ..• . ········ 
•·.···· ....... .... . ..... :/ .... ·.·•· .. •·. . .. ·:· .-.. :..:-:":.:~---.. ---: ·.'. ... .': 

Date: 7124/04- Color pH s.c. Temp. Turbidity DO ORP Other 

Time: /63S' (Visual) (S. U.) (mS/cm) (OC) (NTU) (mg/L) (mV) NA 
Method: SAM/it /iLLiA/f 4-~o o.~8 zo,a:>- 75' o,8'T 97 ... 

PY~.t;.Q·J~>·· .•... · .. : .. .. >. ~ ~i,£tAv4/'y . ... , ... ·• .. . .· ·._ ... :::· - ·: - . · ..... : ~-: :-:_..- . - .. _.:._·_:_::·:~:. _._:_···.:-.:- :::._. ··' _·-._._._:-._ .. _..: ... ·_;:-:: ........ 

7)z.4/04 
, 

Date: Volume pH s.c. Temp. (C) Turbidity DO Salinity Other 

Method: RIRl s--1-A l.J...c. 
Monitor Reading (ppm): -
Well Casing Diameter & Material 

Type: 2~'0 pvc See Low Flow Purge Data Sheets 

Total Well Depth (TD): ''· 15' 
Static Water level (Wl): 6.5t;, 
One casing Volume(g~ 7, 8 
Start Purge (hrs): JJ.10 
End Purge (hrs): 1630 
Total Purge Time (min): 24" 

. 

..... .,, .. , .. ,, •.· ···•' ·;\'F •;;;;:•.:J>c•:·•x. '•·· ~ 111111 ...... 
Analysis Preservative Container Requirements Collected 

Explosives SW-846 8330 

<Ye0 Nitroaromatics and Nitramines 4°C (2) L Glass Amber 

Total Metals SW-846 6020/Mercury 7470A 4oc/HN03 (1) l HOPE &es/}lo 

Diss. Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) l HOPE (Y"esD'-lo 

~~ER!t'fl()N~·:z:r.Q1E$:·· ...... ·· .. ................ '.:>•>·,·· .··· .. '> ·.• ; . :.·· ... ; •< .' · ...... ···: ..... ·:······."••.: ... ..., .... ·· .' ...... ;/ ·. 'LY ........ ····>· . 

Filtered Sample Collected Yesl No[) 13GWT o£CJ .3 -F 
_,, 

Pump intake @ L4/~ 

/Z,~1 
,. 
)( #,/63 : Z-/,/,,,_/ ;,c, 7g L 

Circle ifApplieflbl~: · Signature(s): 

MS/MSD Duplicate ID No.: - ~~ -



['ll:)retra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE . WELL ID.: __ ,_·3_M_1_w_r_~_s-_____ _ 
PROJECT NUMBER: 7448 DATE: 7 /Z4 /o4 

I 

Time Water Level 

97 -
Water Quality Meter (SN) c?/40/ ~~ A.fi Pump Intake 

f,A '.,, / 

/'¥'" / :::> 
Control Box type (SN) 419 
Turbidity Meter (SN) J Z<PO- /&O 0 

SIGNATURE($): _ ___.-z;;~-,~""'"'""'-~-=:=·=----- PAGE 2oF..£ 

~'· - . ' 



( 1 l) Tel.a Toch NUS, too. GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

(] Domestic Well Data 
[X] Monitoring Well Data 
(] Other Well Type: 
(] QA Sample Type: 

Monitor Reading (ppm): -

Well Casing Diameter & Material 

NSWC CRANE, SWMU13 
N7448 CTO 0343 

Page_l_ of _j_ 

Sample ID No.: 13GWT 0'2¢ 2 
Sample location: 13MWT Q~ 

Sampled By: 
C.O.C. No.: OdSZ. 
Type of Sample: 

[X] low Concentration 
[] High Concentration 

See Low Flow Purge Data Sheets 

Analysis 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 

Total Metals SW-846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7470A 

Preservative 

4°C 

Filtered Sample Collected Yes[) N~ 13GWT ____ -F 

Pump intake @ \ / 
1 

Container Requirements Collected 

Y/.55" 
\ 6.'\ 0 

Y . '1 s (. / 1o3) =· ., ·7 as °cl 

':. ~-1 \_ 
Cil'cle ifApplicable: .·. Signature(s): .,_. __ ........... ~ ...... --------------------------...... --~------t 

MS/MSD Duplicate ID No.: 

-=---



(lb] Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 
("<'\ 

PROJECT SITE NAME: _N __ s_w_c_c..._R_A_N_E_.._. --------
PROJECT NUMBER: "J ~ ~'$ c_ """\ Q p~3 

~!ii: 10.: _
1
_\ ..... ~--~---;;........_J__...,o ..... <o ..... c ..... 3? ______ _ 

Time Water Level Volume ~· ORP Comments \.. 

(Hrs;')>' .· cf:t.~be10¥l"F'oof4 - ~; crnvr·'. tJt: ·,··,y.;.vll~irni&W!olor>· ?;~;'.:' 

[~'-"' \~.\C") - - - - - - - - ~-~~ - ,,...,~ 

oc.;::::i.c; '";l... ~ (""'\ \. ("") \00 l... \ c... .::2..1,.,1)( - '-~'- \'$.<i>a ~ ........ \ -' - - -~ 91!:::. u 

[""'°'-~~ ,.~ -~~ ~.c \cf"\ i ... ~a -~(,...~ 
0\ ·°" ..;(.Fi.\ '°"· "') ~ ~-1S r'--":V 

l°°'~-c;. Y:C:..o~ :;l.,. • ("'\ \"""'"' i .. • ,....., 11:; '::l...t...,'-\ '\o·S ~ .($:J \Q. .'-\I.. ~~-\ u 

C<:>i~ -c:: ·,s. '°a "" • 0 
'It'.,,."') ·--.~~ .~/~ \~. / ,\/ \~.~ ~(V'\ .:.'al; II 

\~l"':l:C: )L. ,("'\' :s::::.~ \~""\ (,. ~t"\ ~('T". \~ i.4~ ~.() .. ~~ '-\""" ."-! II 

'\("\' ~ \{,.. . .5 ::2.. ~ .(} '('TC ~ .... -~.., -~°'' ,~- t.n.~Q J ~.?a 4-~~ ,, 
\n'.:l< \lo.o..°' '·'"' VO""\ 1,..,c~ ~a..~ at- l ... /~ J~.~< 4 '-IJ .d. ,, 
\O~ 'i "J. l.J .r: ~v 1-. ~"< ....... \.. ... "' ~~ 'l_ 

(\ u 

Water Quality Meter (SN) O l '- O 9 ], <\ 
Control Box type (SN) lk4 

Pump Intake 
. I 

Turbidity Mete:/? Y (o 50 Y 3 ® 
SIGNATURE(~!:?-!..: ..,.tlfl!:::.....::"""-~_:: -'~~:;;;;;..:~ooa!!!:::====-- PAGEiOF_i_ 



GROUNDWATER SAMPLE LOG SHEET 

- -Page I of Z-

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13GWT070.3 

Project No.: N7448 CTO 0343 Sample Location: 13MWT07 

Sampled By: ,_ Rc...i4HN 

[] Domestic Well Data C.O.C. No.: 0050 
[X] Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration . [] QA Sample Type: [] High Concentration 

SAMPLtNG''OATA!'>•· .. ···• 
.. ..•.... ,., ...... ·······i. :·:::····· .·· ...... .. .... .. .• . .. · :. ·.:··:::,:· ··.:::::· ... ·-: ·::: .• . ·•)•'·. •· ·.·.· ....... 

Date: 7 /25/44 Color pH s.c. Temp. Turbidity DO OAP Other 

Time: //ZZ (Visual) (S. U.) (mS/cm) ( OC) (NTU) (mg/L) (mV) NA 
Method: ,S'AA?.4' C'L.E~IC 4/~ /.d78 /j.80 /-:> 2.Z.8 /'§,? ... 

·. ·····<<"'···········.::./•·;:::·;•;:::::; UL.; L;;.yc: · .:::::-:::· .·-::·:·:·:-..c:::< .. ,·:· ht •.• :· ' ''': +<f ... ··: ::'•(/.{''i'\ . .;· .. -Date: 7 / 2 .:ff"/ 44 Volume pH s.c. Temp. (C) Turbidity DO Salinity Other 

Method: ~,,us-/,,,,.//.:c.. 
Monitor Reading (ppm): -
Well Gasing Diameter & Material 

Type: 2'/Q. PVC See Low Flow Purge Data Sheets 

Total Well Depth (TD): 17.?S 
Static Water Level (WL): 3. I <o 
One eaSing Votume(g~) ~. I 

Start Purge (hrs): ~z.o 

End Purge (hrs): 1/2'-' 
Total Purge Time (min): I Z 6 •..... · · .••.••... •·••7;.;c•-

Analysis Preservative Container Requirements Collected 

Explosives SW-846 8330 

a;;). Nitroaromatics and Nitramines 4°C (2) L Glass Amber 

Total Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) LHDPE Ye~ QJ 
Diss. Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) l HOPE y~ o·) 

oesawATION$l'N'otes:···· · _, ............ :::·:·-·., .. :;.··-........... .. . . .. :<.· .... : .··p·r .. ....... ••. ;y ".!):'>·· ... :• / : yp···· ······.·;;;·7 .. ·. . 

Filtered Sample Collected Yes[) Nol 13GWT -F 

Pump intake @ /Z.!/5~ 

/"-7/X (j./~3 z._,,;, / ~ / p..C.... :J. / L .. 

Circle it Applicable: .. . · ·• Signature(s): 

MS/MSD Duplicate ID No.: -4~_--? - /3 ,,e-,,Z> 0 7 2 :> 0 4 0/ 



( 11:) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: -N~s.-w...,c....,c...,R,,..A-.N.-.E.._.. ________ _ 
PROJECT NUMBER: _7._'4.._4......._8 _________ _ 

WELLID.: /3MWT07 
DATE: 7-Z-S-04 

WaterQualityMeter(SN) oieo/'19 AB Pump Intake 
Control Box type (SN) 4/ 2 

.... Turbidity Meter (SN) ~ • /Boa 

SIGNATUAE(S): __.~:....=..::--J&---*==-~==--· ---- PAGELoFL 



( I L) Teba Toch NUS, loc GROUNDWATER SAMPLE LOG SHEET 

Page~of 2.. 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13GWT Oe/03 
Project No.: N7448 CTO 0343 Sample Location: 13MWT a8 

Sampled By: -r. RaJ4#N 
[] Domestic Well Data C.O.C. No.: oo'S"o 
[X] Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

..... -.·· .. 

S:MP.\;fft!l''QATAtPX ·: -.. ~::t.~.;:~;;)'.}.:<::):fr.::::::\: ::c::. .- ·.~.-:,::., ··,:.:,:, .. :)•·:·· :/ ';'.· .. •:::::/·'/: :.·.:•·••::•· .• :•.•:· · ... :· .·· .. ···:•.:.:: . ··: t••: .. ·::> •···:··•.:;•:.•::. :.:;;c;•::·:•/ ,.::::,· .. ·: .. ··:. 

Date: 7/24/04 Color pH s.c. Temp. Turbidity DO OAP Other 

Time: /~.P:5 (Visual) (S. U.) (mS/cm) (oC) (NTU) (mg/L) (mV) NA 

Method: ;SAM~ (!~,CA,e ~J/ (J.tJ8:j- z._;_ ~1 /6 ~48 /Z/ ---
me-· .. . ·-:·:.:: .. ::::"...::.·:.;·:_ ····•· :•:·. ···,.:·•·••.'~L>··::,·: ..•. ) .. :· K ·:)?.•·····i:•· ::::;ts• .•. ;,.: : <: .··: > 

····: .. >>>::../ : .. :·:::: ..•. :' ... '•:: 

Date: ~/74/c4 Volume pH s.c. Temp. (C) Turbidity DO Salinity Other 

Method: f'&.e/ $~A //;.:;. 
Monitor Reading (ppm): -
Well Casing Diameter & Material 

Type: Z" t> PVC See Low Flow Purge Data Sheets 

Total Well Depth (TD): /~-~o 

Static Water level (Wl): ~-i' 
One casing Volume(gaVO> ~-4 
Start Purge (hrs): o9Z3 
End Purge (hrs): /043 
Total Purge Time (min): AO 

... /·::·:• .• ::·•: .. , .. . ··· .. ....... 
Analysis Preservative Container Requirements Collected 

Explosives SW-846 8330 
m;;j Nitroaromatics and Nitramines 4°C (2) l Glass Amber 

Total Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) l HOPE YeQNO/ 

Diss. Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) LHDPE Y¥7f'foJ" 

-
Qi_,ATIQN$fi~J'~F? • ····•:•::•:••::··:.:·.:.:••<:.....?/:.••·/ ::'.': .: .•• :•.' .... ·< .. : ... .. 

.. 
·• · .. ··:: ····.::· ·;: >·.ii' 

· .. 
;; ,:·.· .. · .:. .. ............ 

Filtered Sample Collected Yes[] N~ 13GWT -F 

' Pump intake @ //,~ 

; 

/, 71~/ 6- 4-L /d . .tf 1 J( t). 16 3.: P< 

Circle ifApplic:abte: 
.. 

: ..... 
Signature(s): .. ·. .. ·: · . 

MS/MSD Duplicate ID No.: 

~~ -



('A:) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE. WELL ID.: / 3 /WWI 08 
PROJECT NUMBER: 744 e DATE: -----z---zT"'--z._4_/ __ o_4 __________ _ 

' 

Time Water Level Volume Flowrate pH Cond. Turb. DO Temp. ORP Comments 
(Hrs.) (Ft. bel0,w TOCl'" 'iimWMfr1~t :r·"- ... ,.. ;~ '''"';jf'''1~~ !in i. Ml1l1 ectft&IB\Wfit D'11siUii~ · (mV) < Vc>l'ume & Color) m1:4NUn.,; :~~~·v. ;. :;~ur~; '~i~~; '' ;;p;' .~-tr~:,} .~ .·. :~:~0 .0i '\ 

». ·' "~' 

9Z~ 6-/~ ·- - - - - - - - .s-~ ... A. .,,, /.v.£"d'<t/(.:"' 

9·~3 ..<.. 4q J~Ov /30 6.2·7 CJ. iJ87 14 "< ~-~ 2.CJ 73 I ze;; ,,.-~ ,E'.,,,,,.;; 
943 L~ c;r: 2.4 00 /L.o ~.2z. a. o B3 /4 4/A zo.'Z.7 l/ll a,;:4Al'f 

953 L. 74 ~400 i 0 C) ~./;/ 0-064 /4 Y. 5 ':) /j '7S. /i' I c.'L.£,1//f 
jDu3 ~.8~ ·a.400 ; 0(.) /~./' 0.083 IS '-1.S4 /'9. 9Z 12Z C"~.'a-4-'? 

it> /3 6. 9Z. c;;a,oo (C) () /.:, /.:5 o. 08<L id 3. 5"-s- 2c..l . .31 ~21 L'L4-~A.e 

/OZ.~ d> ;; 8 Jl!..L1. (:)CJ j (..) c <i>J3 OOAd. ;!.S -~' 55'° zo.SZ J2u /'.:.E-'f.< 
10·~ -~ 7u.~ 7300 90 6.12,.. 0.09.:S /0 ·~- ":.>'v L~V· 7t.1 12.i c'L~-4/<? 

/()4~ 
., ~7 tfZr.>o :) c;) ~- // d.o a:r /6 .3 .rt- 8 z().6? I~:?/ t::'Lc..-f~ 

/v~~ - - - - - - - - .:s-;.,.-//' .::.....::' ;:.?;~,-:-- -

' 

Water Quality Meter (SN) ()14 P/.14 "'18 Pump Intake 
Control Box type (SN) ___ _.?/._.....-, _____ _ 
Turbidity Meter (SN) /7~" - /StJO 

SIGNATURE($): ~ PAGE Z oFZ 



[ I L) Mm Toch NUS, loc. GROUNDWATER SAMPLE LOG SHEET 

- -Page \ of L 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13GWT tpq</J<f 
Project No.: N7 448 CTO 0343 Sample Location: 13MWT4J~ 

Sampled By: C.Ct"' 
0 Domestic Well Data C.O.C. No.: OQ~4 
[X] Monitoring Well Data Type of Sample: 
0 Other Well Type: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

•· 
~ •·:>::·:: :•.··;;:··· t ..• "',.,, · f '"'.'if• • "" ;;.··:;: · · : ·>:. ·• ; •· ..... · .. · .. · .. · ?.c:<>•:c:::.·. ·c ''•/F•Y /'• ·· .. ·.· ............. · .. ·······.········.··· ... ·····'"•'••• . 

Date: =1-h. I / f/J 'f Color pH s.c. Temp. Turbidity DO OAP Other 

Time: (ft~ (Visual) (S. U.) (mS/cm) ('C) (NTU) (mg/L) (mV) NA 
Method:Q4'cl.1.u- PuM.P e.a-.a. t:;.z,":1- </>~:?3 re.ts 3,g f>,z., 88.1 ---

. · .....•. ;;\:.: ...• ···· :·• ...• : .• •••·<•· .......•.. ·.• ... •······· .•. · ·• ·. ·········• "\ .. : :,. ···::c• ..• .,.. ...... >."···:•·::..... . . .. .. ·······•······ .• •. : ,;JA;c::> : •·•·• ...•.... ... ·.· 

Date: ~/31 J</>4 Volume pH s.c. Temp. (C) Turbidity DO Salinity Other 

Method: '&1 .w..t~e. p"""p 
Monitor Reading (ppm): -
Well casing Diameter & Material 

Tvoe: 
'Z. ,, 

See Low Flow Purge Data Sheets 

Total Well Depth (TD): 'Z2, 16' 
Static Water Level (WL): 'f • 13 1 

One Casing Volume(gat[) 8.S 
Start Purge (hrs): l £"tel> 
End Purge (hrs): l":11q, 
Total Purge Time (min):.'fcf> 

Total Vol. Purged (gc€) T ,SCf .. -Ill·· ... 
Analysis Preservative Container Requirements Collected 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 4°C (2) L Glass Amber ~. 
Total Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) L HOPE Yefl. ~i>l 
Diss. Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) LHDPE Ye~ lkft 

~~t\VATIQtilStN9J;!;~{ ·· ····.:··· •<·:•.•. •.· 
··: ..... '··.· ..... ·.·· .. ···•. ·: · .. ··;:.:·, • · ·•·•·· .. ·.·.· ·::;: ·•··· ............. >At•·;gp <'/•:p;2····· . .. , 

Filtered Sample Collected Yes[) N~ 13GlU+ -F 22.Cfb 

IT· s I b Toe.-
- q.t._3 

Pum~ intake @ 
\~,. 8 3 }(' ¢.t6i::: z.z,s 9 .. tlo-a...S 

CHL 

g.sL. 

Circte if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: pc~.ur:_ ,---- -



[T-l:)retraTechNUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE a $wtll\\J 13 WELL ID.: __ I 3-.,..1'111_W"T ........ · .... ¢>_~ ______ _ 
PROJECT NUMBER: N f 'f"tl C:.11:) 4>3't:S DATE: T/~l [~ q 

Time Water Level 

~~= (Hr$;t?> ;.;:(!E'iJ"bil-1idi~~ 
i S' 1.4(,b Cf a I~ I ........ -- - - ,._. _,_. -
l SSc::~ q.38' ~'i~ ~"" tCdd ,.,"'\3 I .. ,.'l~ ec;. 
I~ ICI> 'f·"t3' ' 'CJ( qci> 
14.2.CJ) q. "tS I 3~t.0 81-
\~3d> "'J,Sd' tJ ,'fJG e-r 
\444> c•, Sd t S,Uc;!S a=~ 
J~~(& •.S<l>r ,,, ~& 5.: ~ 

.._,... ........ 
c • St/J' .::i.l'fl 2.• b 8 c f,. -r _,,, 

I =1 )< & I .s~1 ::t. l Cf• & Bit. 
- Wf..l. 
~ 

-

Water Quality Meter (SN) q,1C.ct>•3"1 Ag 
Control Box type (SN) fl\ Pt</> - 1$8 8 
TurbidityMcter(SN) ~ J~ 18~ 
SIGNATURE($): ~C _//l~ 

~.8~ 
,.6':f 
~.st 
~,'fa.{ 

6.'32-
,; .2..!» 
j~.3~ 

!) ,33 
6 .z.;; 

L. Po.,... 
SA;w\P&.l 

0·¥'2=f ?~.S q,,~ lS.4T '1.Cf. 'Z. 
d>.?· ;~ , .. , cb.'U l 1·S\ 't3-3 
(!'>.~ j,j,.. t..z_ ~ ~<?£ t .6S 'l"t ·f 
o :-th r , _ ~. O· Zeb I .6l c:: z..e 
I P.~"f 2.'i 4 )., Zc~ \I • ":t"I c '1·3 
j i>."ffe ~·f> ( ~'LJ ~ J1' ·S3 er 3 •'t 
·~-%T- 3.'.:t ~).ZC~ I ·~ s.r.6 
~ ' • '1"'f'f 3.S <p.~D ' ·"f 3 6-1'5 
4 .-r~~ ~ • .R Cl ) ,:ztA ,~.15 ~e.1 
~.:r~ ~'-•fri. ~ 
NG,.. &e~ tlll.l 

Pump Intake 

Comments 
':~j · i::1:1 ;ilflii!Uioli;~co101') ;~:;~; 

}. c.· 

Si-Atr 'Po 6la-£.. 
C.l~ .. ._ \A,111'1"1!' ~ 

C::..\coe.'l. w•T~n.... 

Ctc.-.~ w·~~ 

Cle.c~ W14.T'~f< 

c.'~-~ \Mlll'T•a... 

Cte.tt. w-Tt~ 
Cl~tttt_ \#~Y') 

C\C.."tL Wiii.,._.~ 

Cle.ot'2.. "-A~Q -.,. 
t. 

PAGE_.:::oF _L 



[ I L] Teba Teoh NUS. loo GROUNDWATER SAMPLE LOG SHEET 

Pagel of d.,__ 

Project Site Name: NSWC CRANE, SWMU 13 Sample ID No.: 13GWT \()0::\ 
Project No.: N7448 CTO 0343 Sample Location: 13MWT '\O 

Sampled By: ~'<"~~ 
[] Domestic Well Data C.O.C. No.: QCS ~ 
[X] Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLfm:i'OATA:''''••·'··· •·.'··.··:•·. , ........ •:•.:;:\··· ..... •·:. ··' •: ·.· '·:·<: ··,···. :'.·. ·:· ':;: .. :· . .. ... ::· . ··•:• 

Date: 1 .... A."'1<-0'-\ Color pH s.c. Temp. Turbidity DO ORP Other 

TI me: \Ll\'-\ (Visual) (S. U.) (m&cm) (oC) (NTU) (mg/L) (mV) NA 
Method: \) ~'~~).;,.._ ~'\ "'"' ....... 4.~.~ c,~q a\,.~c °' .c"i 

-,. -go 1/o~. 'i' ---
··r\ .. !?'T\•;., y: •!EfrF\-:KW:i'f; •::;~ME········ , ;;·;:.:, ..... ,, ;:<1\•'•.: ··•CC.' '?X•.'.:i2·•· .. ' •,.:;.:'/:•· \.>· :;: :: .. +/!::'.:. •:..'.: ;:: •• ···.;;:2;.s. ,:,•: 

Date: 1- ~is-~'/ Volume pH s.c. Temp. (C) Turbidity DO Salinity Other 

Method: 0 ~\&).LL.\\:,'-
Monitor RAading (ppm): -
Well Gasing Diameter & Material · .. 

Type: ~"' ?""<- See Low Flow Purge Data Sheets 

Total Welt Depth (TD): ~ ~ \.:2. 

Static Water Level (WL): \ ~ • \4i2 
One Casing Volume(galil\:<;2:. . Y 
Start Purge (hrs): \Ai::,.\..\ 
End Purge (hrs): \ ~ _t:;"Q. 
Total Purge Time (min): ' ~ 1' 

~~- -Analysis Preservative Container Requirements Collected 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 4°C (2) L Glass Amber (Y;'.) 
Total Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) LHDPE y~ 

Diss. Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1)LHDPE Ye~ 

Cla~E8VATJON$1N()T~::.•.·•··'···. 
·-····· · ..•••. :•·"'.'::"/'·•·::•· .. ···:::.:• .. ',.'/ ·!"• •: .. '.: .:.: : :· :• . · . '· : •·:::•:F'······ ··::':·: .. .···-· .. _ .. . 

Filtered Sample Collected Yes[) NJ( 13GWT -F d~.\3 
\'-\. y~ 

Pump intake @ d ?, \ 
) 3. °'s(lb3):. ~-~ 

=~.I..) c ~l. 
~ " Circle _if Applicable: ··:.: •. : ··,:}":· .... :·: ·. :: ... : .·. / 

06 : . 

MS/MSO Duplicate ID No.: <. - ------ t--



['11:)retra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE . WELL ID.: ___ \ ..... ¢--~_· ... 'N ........ ..._:i..._\.....,..C __ _ 
PROJECT NUMBER: J 'i 4 '$ DATE: ::> - d.."fs - O'-/ 

Time Water Level Volume Flowrate pH Cond. Turb. DO Temp. ORP Comments 
(Hrs.) CFt. below TOC) · :crlib/Min1i: 'lniwlf~~, I - I·~~" DI il!lsh.1$:). '(mV) ·c Volume & Color) 

\ ":l'I':..'-' \ ....... \c;'< - - - - - - - - <...~''"" \.._ ......... ~ ''Ir-

'~ c"i \ J~ , I..\'-\ /""J • .., ,t:; ~;_i::; ~. '\b" ·~~() ~- \ 1·1'-1 ~('\.~~ o'SS. \ t"O ........ ~ ~ 
) lo\,-.., '\ L... • ~°' '. ~t) '15 \:.\\O'?< {,. \:;).... \. (... ., -· r::n ~ ~ ":1, ".:l..Cil...5 II 

)~ ~lii \j .... , -&' ~. a.c; "") t: 3. 4i \ <..oa '\ .~ 9.. ,, ~t'\ 0\ '""" {.., b II 

14 .:lJ:i \<6. \ <j5 ~ ·C'O ., ~t; ~. '9,,7'\ l-0"5 \.1 .., _~-;::;i ~""'·"~ y} '5(.~ // 
14~.t \~. ~-~ ?.. • .., a; ., .t:" ~.<t;D l.Dq \ .~ 'g.~l. ~t"\ .~A l./:J..3.1 I I 

\ 4_t:;t ~ \<ts. C6 c.. .., • c:. (' 7 _i;: 3.g J LJ I 2. .. a ~.'7S .::lo. 'ti 't ~I.? /( 

\ ~ni.\ \<:\. d../ s. d.._~ 1.~ =~.q/ (,.. ) (,,. l. I <t;.'-f~ ~o. fo<i '"11~. <. ,, 
l~l'-\ \ <:>i • ·~ (") la .. 6t:> 15 L.f' {') l.. {,, ;:i ('"') )n () <:;.. \q :::l~. ~ '-11'-I. / II 

\ ,r:;.';)..'-/ \~. ~~ fr. 7,~ 1.5 ~ . l '-\ I ... ~'-/ ~.~ 'J•l<lf aoq .. ~l/.':1, 11 

) 5 ~'f '°'·~'- 7 '('} 7< '4 . \.C:: l,.. ~'-I °' ,('\ ":S· J~ ~' .o~, '-/()<:J.l ,, 
I 5'1"'/ :'\ t"J <"" . z:;- 9; I .:lS 7,~ \.\ • a_() l..~.~ 5<.I -g.'-j7 ;::)_,.l"\\ "+() <."'J' I/ 

15~7 ~-n as ~ .<5C 7'5' '-!\ • ;;\o Cod. ':2.. "\ '\ .() ~ ."3'1 ~,.<.:)"-\ '-Jo.-;::;, ,, 
J. Z::.5'9 ;::;,_('°") - _::>_ \ ~ ._::2..~ ..6~ ~ .. ~~ (,,::;tq C\ ,(} ., ~{~ d.'\ .?..L '-Im:-, ~ .:-n A) c--..-... "' ........ -

' v 

Water Quality Meter (SN) 90, );. Co SS Pump Intake 
Control Box type (SN) IV A 
Turbidity Meter (~ . Y <a SD '-I 3Q() 

SIGNATURE(S)e-r._:.;..;,._.J.~~~~~e::...!'"'~'d~<~S:>"- PAG~OFa_ 



[ 1 l) T•ba Tech NUS, loc. GROUNDWATER SAMPLE LOG SHEET 

Page_f_of Z 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13GWT ( l 03 
Project No.: 

[] Domestic Well Data 
[X] Monitoring Well Data 
[] Other Well Type: 
[] QA Sample Type: 

Date: 

Method: J)E&>. /J/~~"-

Monitor Reading (ppm): 

Well Casing Diameter & Material 

T pe: 2 u (!) . pl/C 

Nitroaromatics and Nitramines 

Volume 

Total Metals SW-846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7470A 

N7448 CTO 0343 Sample Location: 13MWT I\ 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

[X] Low Concentration 
[] High Concentration 

pH S.C. Temp. (C) Turbidity DO Salinity 

See Low Flow Purge Data Sheets 

4°C (2) L Glass Amber 

4°C/HN03 (1) L HOPE 

4°C/HN03 (1) L HOPE 

Altered Sample Collected Yes[] Not 13GWT -F 

/"3.5 1 
O/:' 1)EOlC.A'T4 D \?»14\JdCK. 

Pump intake @ ------

Other 



[11:) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE . WELL ID.: -1-~.._/;t_W_T_l_I ______ _ 
PROJECT NUMBER: 744 8 DATE: __ 7_•_Z.._':J_-_c:1_4' _______ _ 

Time Water Level ~J.;~ .. 7,,. Comments 
. (Htl;1·~ :~w~·m;:a~ '"~1j:tf'~:l~i :'~lliJmli\&:~01orc>> ·. .. ~\'. ,: lffi1<'1 . • ' p ' • ' "·· " ... ,. '""""' ' ' ' 
154< g_<jo J2(J0 120 - - - - - - :;.,J..,, r Pu-L~& 

1555 ,.z4 ,, •i 4Z4 t:J,z57 1/0 ~-9~ 20.25 l23 V, S /. ~/Qu.,-/v 
Jt'l.t:'~ 9'. 3~ '''"' 70 ~- fj' d.2.~ 3 ~o .~44 2.IJ,/Z /'3Z ~'" ,£ ""-e 
J,6/5" 9.4~ 280eJ ., (,) ".t.R2 &.Z.t:I A-6 5.09 2/r()~ I 'I !t ~~&"'1~ 

J~Z5 '3. !I'. ~tbOO ao '?.A q a.z~1 'It.< r..a I Z".-8Z. /3~ t:!L.rA~ 

/.(;~~ 4 ~~ .d400 ao :s. 8:1" tt1.2~z 2~ "!~$7 Z I. e:J'T 13/ ~~EAk" 

1~4"5 '-5'1 Sl.OO Sa .3,12 o.zt:e1 Z4 '4'· 8d Z/-t:1fS 1~4 ~L,E"'1,e 

/~St:J 9-"2 .'5 7t:J"" ao 3.~- o.uz, z. 5' 4.15 .z./.zd IZ7 ~LEA~ 

/~52 - - - - - - - - - .5"~.,,,.-<7 ::;,,,,,_,,,_~ ... ......-c:r 

Water Quality Meter (SN) alt! 0 114- AB Pump Intake 
Control Box type (SN) Ml' It? - / ZJ I 
Turbidity Meter (SN) 17'"-' • /Sod 

SIGNATURE(S): -..L=:C-="-~~~~~,..,.,..:;-:::..-----~ / 
PAGE.1._oF l:_ 



( IL) Tetra Toch NUS, loc 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
[X) Monitoring Well Data 
[) Other Well Type: 
[) QA Sample Type: 

SAMPLING'DATA!' 

Time: 

Method: 

Date: 

Monitor Reading (ppm): 

Well Casing Diameter & Material 

Analysis 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 

Total Metals SW-846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7 4 70A 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N7 448 CTO 0343 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 
Type of Sample: 

Page__\_ of~ 

13GWT \ ao 3 
13MWT \ d.. 

oosa 

[X) Low Concentration 
{) High Concentration 

See Low Flow Purge Data Sheets 

Preservative Container Requirements Collected 

4°C (2) L Glass Amber 

(1) L HOPE 

(1) LHDPE 

Filtered Sample Collected Yes[) N~ 13GWT _____ -F d-a.~o 
\Q.I\ 

\
q \ Pump intake @ ___ .......,,_noL,_ __ _ 

Circle .if Applicable: 

MS/MSO Duplicate ID No.: 

') \. '°°' l_;)<c,3)--: \. <=\ \ ~R_ 
/.' \_ 



['ll::)retra Tech NUS, tnc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE WELL ID.: ---,,,..'--~=--~--~ __ """'\...__\ ..... 'Q.__.._ __ 
PROJECT NUMBER: :i "-=\'=?'> '$ DATE: I - as - O':\ 

Time Water Level Volume Flowrate 
\.. 

Water Quality Meter (SN) 
Control Box type (SN) 
Turbidity Meter (SN) 

SIGNATURE(S): ._9....,....__.,,,,_-. .__.......__.=-=-----------

Cond. Turb. DO Temp. ORP 

Pump Intake 



( I L) Tetra Toch NUS, loc GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
[X] Monitoring Well Data 
[] Other Well Type: 
[] QA Sample Type: 

NSWC CRANE, SWMU13 
N7 448 CTO 0343 

Page_1_ of '2-. 

Sample ID No.: 13GWT }3 {b:S 
Sample Location: 13MWTt3 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

0054 

[X] Low Concentration 
[] High Concentration 

Date: 9/ I/'/> ~ Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Monitor Reading (ppm): -

Well casing Diameter & Material 

T -Z..'' PtFc.., 

Total Well Depth (TD): 2 '· "f '-1 
Static Water Level (WL): • </J 
One Casing Volume(gat(): lt/>-lb 
Start Purge (hrs): l'i" 
End Purge (hrs): l Slf "+ 

Analysis· 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 

Total Metals SW-846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7470A 

Fdtered Sample Collected Yes(] N6ff: 186\VT 

Pump intake @ l 6 . </> 1 b r ac..-

Preservative 

4°C 

4°C/HN03 

4°C/HN03 

See Low Flow Purge Data Sheets 

Container Requirements Collected 

(2) L Glass Amber 

2.\.'1"1 
- "f .'19 

(1) L HOPE 

(1) L HOPE 

1(;.S'f /C~-165 ~ Z.6CJ 9.,..110..,~ 
OR_ L. 

IO•l6 8 U st 

.. Ci ..... r-.1; ... ~._\i.,.f'~..,;:·····.•···:.:.l>..,Ji_cab,...·······•~-~:_......_...._....__.._.._....._...._ _ _.._.._......_...._ ___ _. Signature(s): 

~ Dup=h=·c=at=e~ID~N~o-~:------~~----------



(11:) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE J Sw114 v l 3 WELL ID.: _ ___..\ 3~~ .... ""-rj""~13=---------
PROJECT NUMBER: rfJ'tl~ . C..To Q;&'f~ DATE: SJr fft.f • A..,.H..., de.a4.,r ~""~ 

so 

Time Water Level Volume ~ORP Comments 
lH ';¥.~:;;; I,:1£f~Wrew~"QQY}1-. ..·~,;' ·2'.flf)iO .. · m;&;·¢olort:: .. rs~"·" nW1 . "-o~.::.....'!o,~~·"' ·. 

1 'i4'-r '"tc4'- I - _. - - - ~ ,.,,.._. ...-..... \ N\T\M,. ~l""'\; «-1N fltir,e 

l'i 11- ~.1s' tJ l..~ lt2- <-l~6Cf m.-t f'f a· .. d>.~2 2.tP· u. J 63·1-- SL~M-1., c\CN.('f W•id~ 

l"'l2+ $,)~ ,r 2 ~d> 1'2..c6 'f ~ 'l..t tb.HJ R.8 <"l~·&~ '2¢>.tl>'f Jtd., C:.\ c.et IL W"'-~ ~ 

I "f 3.:r S.\6' "3, S2.c6 124 "i .. 3"l d)-.11~ "'.'" o.;., '2d>. 2.'3 1 "<r.0 C.\Cq~ Wt:lT~~ 

\~ \.f=I- S·l'' 'I. 'T'Zd> )'Z.d "f,U d,,\~ z.c di.8~ Z..tl>· 'f(/> I ~(J.tf> C\ e.'lltl. W,7"(112.. 

l"'t£~ S.t&' ~~ q2.1$ ''2.• f> 4·'iZ. ~ I) • 1'2... "2.. z.' ti .8 I -z•-~ l'f3'3 c.lb!llL Wot"nt~ 

\.S#- ~ .t(,' q., ( 2.~ \ '2c6 '1·58 C>d'2.."f I• u <>-~8 lCf ·?l.3 t 36·, c,\cerct llJctT"lt~ 

151?- Sill-' llf 't~d. \,2.0 4.4~ c >.rz..~ l·L• c !>. ¥<:. 2.dJ· I~ 13~.~ clcte- wc.n.~ 
'\C.2-~ _c:;,1r-1 q,S2.tb i:z.as . ...,. 12.'2. ¢.\3~ ~~.9 c:. J'·1'3 -Z.f!J r'tff '42,.«(I ~<"''°- '-"'r-"' n. 
\~3~ 51\~I lci.S\.f~ '~~ 'i·2.~ d>,J3 I d).~ i~n 2.4>·6,. 13~.~ C{e,ot1Cl l.U•~n... 
\~\{~ s,n . .r l(,~\{·~ l4GS t.t.~, ~.f.3 l <~·ff ~~-:P.-3 :7..cZ.,' I '32-~ CJ e.erWL w.~e 

w~~ At "ctMC-W°~ S~9.tc~ e. ,/ 

~ sai\,.""""'' "' 
g.....,, .. s .7 

Water Quality Meter (SN) ¢lC cf>~ AS 
Control Box type (SN) MP i¢ .. '"B 8 

Pump Intake 

Turbidity Meter (SN) l ~6~ 
SIGNATURE($): ---..~~-~;:;....:.-_=C-·~~•· ,_ ...... =-- PAGE '°'-oF ~ 



[ I L) Tetra Tech NUS, toe GROUNDWATER SAMPLE LOG SHEET 

- -Page I of Z 

~roject Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13GWT /9-03 
Project No.: N7 448 CTO 0343 Sample Location: 13MWT 14-

Sampled By: -/, ~.;AN,,._/ 

a Domestic Well Data C.O.C. No.: ou.sz.. 
{X] Monitoring Well Data Type of Sample: 
a Other Well Type: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

$AM~t.tNG:OAT.Af'' -- '·''''< ··-······-·· •·· ···-:--···· ., ...... ·. -. ·_:: . ·. ' 
. :.: .. , ······· '· .• <·.•-: . · ... ,. · . .... .... - . .· 

Date: 7-Z7-04 Color pH s.c. Temp. Turbidity DO ORP Other 

Time: /t:,.Z,8 (Visual) (S. U.) (mS/cm) (oC) (NTU) (mg/L) (mV) NA 
Method: $".A.-??&S ~~&,,.,A!. ~-8 (C; 0.714 17.4/ 3.0 t;.74 7/ ---
~--·· •""'-Y'-"i•]/•i!...•·::,::;\z'/• :/_..:::;- .c.:c_,;.-_c-:·"' ~:·:i:::::.:·t:~~:::::} {/{\f/~tt:\{fa~{(~:::::j_.:-:·'··:·:·: 

.,,., 
>.•:fP:\L /; !;(\'····· >'<··_ .•.•.•• _.·-··· .. ''''Ti:&FY·-···· • ---· ,,.,,., ·•• .. •.\:·:·. 

Date: 7-~7-;::;4 Volume pH s.c. Temp. (C) Turbidity DO Salinity Other 

Method: --9~/e/~ ~ ....... --
Monitor Reading (ppm): --
Well Casing Diameter & Material. 

Type: 2 ,,,, Jr> ?Ve See Low Flow Purge Data Sheets 

Total Well Depth (TD): 25.~<:J 

Static Water Level (WL):/4.~9 

One Casing Volume(g~b.' 
Start Purge (hrs): /~3'5· 
End Purge (hrs): /~Z~ 

Total Purge Time (min): //IJ 

Jiiii 
Analysis Preservative Container Requirements Collected 

Explosives SW-846 8330 

~ Nitroaromatics and Nitramines 4°C (2) L Glass Amber 

Total Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) L HOPE Ye~ 

Diss. Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) LHDPE ve~u 

Ci&.mffl'Ail()Ns tN6J'i2$':,C ··• ,.,·.,·---····. .;- · . ..,-- • __ ., .......... ::?•·.::·---.: .. :,:.'·.·· ... . JJ" .. <: ";"'• .... · <'•'-"'". ..... ,.. ··;< ---;_.,. ..... ..::·-.-.···';_'. .- ,;_,··.: .. .-::.--.--····-····•··-·· 

Altered Sample Collected Yes[] Noll 13GWT -F 

Pump intake @ 2.t:l' 

l/.1/ x o./~3-~ /'.J/.f / ;.e ~ ~ 

CitcJe ifApp~icable: ·. ..· .. Signature(s): 

MS/MSD Duplicate ID No.: ~~ - -



('lb) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE . WELL ID.: --"--S: .... M_W_7"_/_4 _____ _ 
PROJECT NUMBER: Z#B DATE: z;Lz0/o<;Z 

Time Water Level Volume Flowrate ~-:- ORP Comments 
(Hrs.) : (,Ft. ··1:1•1·owto¢f: 11'1 n~ "''fl2f' t-tlJJ t'.:c.nvr .f\/C>lJniizlColor) .:· .· JJll!I'"',.; 1. :)}' .:u:' · . · - ,. · r · , tis.:. " ' • > ~ ,,) 

/4_~~ /4.A9 - - - - - - - - $'~.et' pu;t>~~ 

144< /'4. 80 /9P <!> /,,~ 7: z.:s O• 9~2. ?."5" /If)./? /7.63 7/ LZE"'1A' 
/455" /°4, BZ 2~~0 /ZO 7,()d tt?.888 //. /t:J.Z-z... /7./5 ?a &:'tC4,,,, .<. 

/SOS /-¢. l!Jt'J 36/JO //~ ~-9/ tl.f.r6/ II 9. 88 /A~S" 7/ e,·c-,,~ 

/S/:S" 111. 80 d.ROO //0 ~ . .!14 o.8/4 ~a !J. Oe;. /4'-Z7 7Z. C'~i!FA,I( 

/5Z:!> /4(. 8CJ .$~()0 //0 ~.88 0.800 S.2. 8-44 1'7.81 70 l!!'~&°,f-~ 

/$35 /4.80 70dt:J //c!> ~ 114 o.7,4 4-5' R.Z7 la.~z '71 /"/#,If/( 

pt;•4 -5" /4. B () fi/t:> 0 //0 678 o. ?79' l/.d !J. o I /8.63 1Z. ~~&A~ 

155~ ./4. PJO ~zoo //CJ f/P. 7.$ ~i. 7FO 3. 7 1¥7-91 /If.€. z 73 c:~.-,,,;C 

/~"S /4. /i<J /".3tJO J/() 6.84 t:J.7% -~-4 '7.j7 /7.73 71 C' ~ £.,, ""f 
/~,,'::$' /-¢.e,o //-d"O //tJ ~-84 6.730 .3.1 t,;. 'z /7.~~ 7/ ~LE"'-< 
l~z.r 14-80 lZ>'".::J //~ &,;8~ t:J, 7/.,:. 3.() tJ>. ?4- /7.Ll/ 71 ~L 44'.;tC 
/bZB - -· - - - - - - $""""""""~' :r;,,...._~J" -

Water Quality Meter (SN) eu40/J'f! 48 Pump Intake 
Control Box type (SN) hf P/t:J • /Z.31 
Turbidity Meter (SN) /7160 - /IJ"o 

SIGNATURE(S): ~ ~;;z.-. PAGE_g_OF _g_ 



[ IL] Tetra Tech NUS, I~ 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Monitor Reading (ppm): 

Well Casing Diameter & Material 

Type: l/'t:! 

Total Well Depth (TO): 2T. 87 
Static Water Level (WL): 14f;:>I 
One Casing Volume(g 

Start Purge (hrs): 

End Purge (hrs): 

Total Purge Time (min): Zd o 

Nitroaromatics and Nitramines 

Total Metals SW-846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7470A 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N7 448 CTO 0343 

Page_!_ of Z 

Sample ID No.: 13GWT /5 03 
Sample Location: 13MWT 15 
Sam p I e d By: 
C.O.C. No.: 
Type of Sample: 

~~~~~~~-

& BoJA H..V 
o a ::>.3 

[X] Low Concentration 
U High Concentration 

See Low Flow Purge Data Sheets 

4°C (2) L Glass Amber 

(1) L HOPE 

(1) L HOPE 

Filtered Sample Collected Yes[) No[t 

'?z, 
13GWT ____ -F 

Pump intake @ --~~---

Circle it Applicable: Signature(s): 

MS/MSD Duplicate ID No.: -



(1h)Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: ·NSWC CRANE . WELL ID.: _ .... l_..3 ..... N__;,~...,.....7.__/,_;..~------
PROJECT NUMBER: 74~8 DATE: 7/z ~/04 

Time Water Level Volume Flowrate ~~;,;:: Comments 
(Hrs.) .. • • tFt:.b.lqw, tGQ~;·i ~ ~~~~~~-~·: < ., ,.t;V,pJu~""'J~plorl ..• 
1340 /<(fl. 4> I - - - - - - - - 5~AA'r /?u4a£ 
t 3 :>-<.:.J /':$'. SI 13oa /.$0 ~ .t:)~ o.f38 ~S' z.2:.> /~.04 53/ t:'-'4.4~ 

/~()Q IS: 42 Z,ooa l<J 3.Zo o.4~7 27 /.,2Z. /L-63 s~~ tl'IA,,lf 

/·4~p ./< 4.,,- z1oc> 70 'If a5' ()4/j 27 },// JL. <lJ 5j3 LLJFA,f 
/420 15". 48 ~400 70 2..78 0 .41tJ z~ d,,, 1724 631 Ai/;,A~ 

14-lcJ IS. 51 4/0d 70 2-~~ 0.901 2.8 a.A7 /72./ ·~$"7 t!./EA/t. 
1440 ;'f)..1 / 4~S(j SS 2.73 0,,401 2.R ~~s- /7,3=J "5 C'.L.J'Ailf' 
145<> i<f./bl' :::;;1;,, <J() 95 2,,~4 l'J. ? 74 "?R o.4'9 /5:7~ 6. 74? LUtG'"'9~ 

/50<J l5'.6S 6-l()C) 80 , 11:8 4373 z~ o.,5$ /~-.93 ~7/ t:f~,G,411f 

IS/CJ 15'.~7 7Zoa 8CJ 2. 'Jdl 0.371 Z5 0.57 I~ P...~ ~ '7 't. e~4'~ 

/5lO /S", 70 Rooo go ~.oz o. 3~ I! 2~ 0.54 15.&6 C,7:1 t:::'~ &'"1-< 

IS.~~ J 5.SS" fJ 2' OcJ 2;~ Z#'J7 o.36Z 25' a. s-9 15.. tf.'I ~.78 dLF"1A:. 

1540 l.5"-95" 'l.t::. C)Q 80 3 .. oo o. 36.Z. z:3 a.s-45 /s:. e:;- C:.sz C'~a_.,,~ 

IS-SO /-}.88 /()4()0 6c.> ~./O d.3,Z .:20 o.'52 /S". ~~ ~I e~£-'l,11f 

/~00 /~J>8 11200 80 3Jo tt:J. '?57 19 0.59 /5.,PI ~84 ~.:£.,,.,;< 

/t:..10 ~5- jz J2.tJ06 aa ':l .. /CJ o. 3:S'- ..I !J o.~" 15'.4Z (,.85' ~ ./ L' ,l/,C 

i~2.0 I~ (.)/ 179100 AO 3.J~ 0.:?53 /8 0·6Z. J 6. 30 ~84 ~l[,lf~ 

1 t,.30 J~.d Hlff:(JO Ro. . -~ ··'' o.3SI 14 0.(0'?., J'S".31 68~ C!ll£,f,I(.. 

i640 ,,,06 14400 80 :z.zz. o. 3.SI !4 o . .ss 15.ZS tlJ 8~ t:!.t.£A~ 
/~5°0 /~ Of:,J 152<JC) RO 3.24 t:t. ~.so 14 0.53 1$':2.~ ~8'1 ~L.i£°A-< 

/70CJ 15. j9 I'S '"c:; """ ':I Z'- a.~:rt- / L!:> a,::).J /5.<:6 LA~ /'!C£;'f,C 

J '7 t>4 - - - - - - - - 5r4-<-,' fAM,,o-' ,,.,,G -

Water Quality Meter (SN) o IC 0'7 9 AA Pump Intake 
Control Box type (SN) Ml'l""' /'231 
Turbidity Meter (SN) :1$"?Z. • $$0-Z.. 

SIGNATURE(S): ~ ~ · PAGE£OF~ 



( I L) Tetra Teoh NUS, loo 

Project Site Name: 
Project No.: 

(] Domestic Well Data 
[X] Monitoring Well Data 
(] Other Well Type: 
(] QA Sample Type: 

Monitor Reading (ppm): -

Well Casing Diameter & Material 

<... 

Analysis 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 

Total Metals SW-846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7470A 

.. ~$EltVATIORsINp~:·•·· ·.··.······ 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N7448 CTO 0343 

Page_l_ot 

Sample ID No.: 13GWT \ (o 0 3 
Sample Location: 13MWT \ (o 
Sampled By: 
C.O.C. No.: OOS-/ 
Type of Sample: 

[X] Low Concentration 
(] High Concentration 

See Low Flow Purge Data Sheets 

Preservative Container Requirements Collected 

(2) L Glass Amber 

4°C/HN03 (1) L HOPE 

4°C/HN03 (1) L HOPE 

Filtered Sample Collected Yes[) N~ 13GWT _____ -F 

Pump intake @ '\ "\ .. :S' 

Circle if Applicable: 

MS/MSD Duplicate ID No.: 

"{-u;;, 



('JI:) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE 
~----~~~~~~~~~~~ 

PROJECT NUMBER: ~~1..-.j_j __ =js" __ ~~~~~~~~ 
WELL ID.: \ 65!\\N~ \ l. 
DATE: I - ..:1$ - c "f 

Time Water Level Volume _F~m .. ~R~ Comments \.. 
CHrs .. ) i 'fi· b$10W\ies··· 

,''.j.;,.;;":_{~:t~;~-~~-\:\:2~\ <';','< 

:(t' ~•oll•~x1.:co1od" 
•••• 

';·, . · · · · ; ls · mY: 
\·""\~O ,, . (""\..., - -· - - - - - - - ....... ... ~ C....~-v ..... -

\~'SC'\ ,,,~~ O.<>to o..o la.\l""I ~'\d.. '"t. 65 ) 7.141 a1<\.<: . .. -
\~est> \\. °'' \.~ °'in - L .(')CJ ~<1., \\ 4 I c./'1 ,, .~., 'P-2:,}l" C:::... 9-.r. a.v 
\ .t:::" \c \ ~ . '"" ""' ~ . .., <:\ () I .o; ~~~ ~.~ y' ~<ic. / 7,9d.. J'..Lc.a II 

'\.S.::.\o ., a.'"'\~ .3. (;, °'l"\ A.o~ ~.<I., -~ .7 '-}' IJ .,7, '~ ~77.:l 
,, 

,_-c;-_~o \~ .l.~ \.\ •. &;" °'() ta .QCS ~O..S' ;:;:i , ~ ~.\\ 17.99 ~"R"I.~ II 

)t;"\ () I~, q.a; 
t::' "" 

qn IA .6 s :.\qo \. ::::::l ~-~~ J'f.~I ':1.., ~{,..'-I ~VII~ {'"-,,~y ...... -

" .. 

Pump Intake \~. s \ 
NA 

Water Quality Meter (SN) 
Control Box type (SN) 
Turbidity Meter (Sy . 
SIGNATURE(S): - PAGE_lOF~ 



GROUNDWATER SAMPLE LOG SHEET ( I L] Tetra Ted> NUS. loo 

Page_I_ of Z. 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13GWTf!¢_3 
Project No.: 

lJ Domestic Well Data 
[X] Monitoring Well Data 
lJ Other Well Type: 
lJ QA Sample Type: 

Time: \S10 

Monitor Reading (ppm): -

Well Casing Diameter & Material 

Type: "2. '' p 'V""C:.. 

Total Well Depth (TD): 2¢. 39>1 

Static Water level (Wl): 4t 1 , ,, I 

One Casing Volume(galtO: 6.8 
Start Purge (hrs): l 2. 'f (}> 

End Purge (hrs): l S 1 c/> 
Total Purge nme (min): J 5</J 

Color 

(Visual) 

C\~C(~ 

=···-· . .-.·--.-:-.-: .·: .. ·.--=:-::-!:: 

Volume 

N7 448 CTO 0343 

pH s.c. 
(S.U.) (mS/cm) 

S.Z.'& tP·•S<i 
i[ •f{'/ .. 

... <···· ....• . 

pH s.c. 

Temp. 
(oC) 

19.s.;. 

Sample Location: 13MWT 11-
Sampled By: Cl.-L 
C.O.C. No.: 
Type of Sample: 

[X] Low Concentration 
(] High Concentration 

Turbidity 00 OAP 

(NTU) (mg/L) (mV) ..., ., :z .Cj6, r ?'l·'i 
<<'<:··· /<. '.<.·.••· . ..:>·· ....... ·• ' ,-:-.·:·':-~-: -.-., :_.:"'.: . 

·•. . .. .. ~-:::-: ,;-:c-.-::.:::··::::>::'.:: :--·:·.' 

Temp. (C) Turbidity DO Salinity 

See Low Flow Purge Data Sheets 

Other 

NA 
··-

•'• ..... •e . 
.·· ................ 

Other 

· ..•. -········•'"'··················=--Analysis Preservative 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 4°C 

Total Metals SW-846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7470A 

Filtered Sample Collected Yes[) N<i'( 1~-ao~'WIJ~T=:::::::::-::_-::_-::_-:_-ifi::-

Pump intake@ as' ~Toe...; 1>e . ..t.c .. ~ Bl...lctc.ct. Pv .... p 

Container Requirements Collected 

zq,,. 345 
-q . • , 

(2) L Glass Amber 

(1) LHDPE 

(1) L HOPE 

u.24> J<<P.163=1.e2<J~\r-.s. 
OR. 

6 .S Lt'f·cr.s. 

.. c_i;.,;,rc;.,;,le;.,;,j_fAP..;.;. ,.P ... ti_ca,..b;.,;,le._:. __ ... ··· ... ·-· ';......,':.. ......... ·_. ·.....,·•·.··--.····_...····-·-····· .. .....,._ .····_...._......,_.... __ .._.... .... Signature(s): 

MS/MSD Duplicate ID No.: d / /' ?" 
~ -·-------- ~c-4rJil 



( 1 i:)Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE J Sw_.,u l3 WELL ID.: --------......--------
PROJECT NUMBER: NCI~ GTo oZ."j9 DATE: 

Time Water Level 

Water Quality Meter (SN) o lCO \'i"i A~ Pump Intake 
Control Box type (SN) P\l'I0-1$88 
Turbidity Meter (SN) kifl;- ie co 

SIGNATURE(S): ·~~·- PAGE_£0F Z... 



( I L] Tetra Ted> NUS, toe GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
(X] Monitoring Well Data 
[] Other Well Type: 
U QA Sample Type: 

Monitor Reading (ppm): -

Well Casing Diameter & Material 

NSWC CRANE, SWMU13 
N7 448 CTO 0343 

Page_i_ot1 

Sample ID No.: 13GWT \~D 3 
Sample Location: 13MWT \ '1S 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

(X] Low Concentration 
(] High Concentration 

Type: cl" "<- See Low Flow Purge Data Sheets 

Analysis 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 

Total Metals SW-846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7470A 

Preservative 

4°C 

4°C/HN03 

4°C/HN03 

Filtered Sample Collected Yes[) ~ 13GWT -F 

Pump intake @ _d._5S~-' __ _ 

~'-> "'( ~ .... '("\_a~ V-.J .~ o <-'"....., ~ '<-\...~ 
,/a7 'b l/~<1/a<t. . 

Circle if Applieal:>le: 

MS/MSO Duplicate ID No.: -

Container Requirements 

(2) L Glass Amber 

(1) L HOPE 

(1) L HOPE 

33.a? 
\~ . .$~ 

Collected 

'3 :ts (_. 1c.3)-:. ~ .d.~ ~ 
= "&. '?:> \_ 



[-n:) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE WELL ID.: __ \_~ ___ y:c=J_.....,..w..._\.....__.\._~=------
PROJECT NUMBER: J '1 '"i $ DATE: I - ait - 6 'i 

Water Quality Meter (SN) 9<\ \<,, <S1) £ f 
Control Box type (SN) N A 

Pump Intake ac;s I 

Turbidity Meter (S/-7 _ 4 '95 o Y .3® 
SIGNATURE(S):~ ,,._"""',.....__f!::>:_-.,~~=-...::o~-=---=-~-------· 

3€ 
PAGE1- OF~ 



(i:t:;)Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE. WELL ID.: _ ___.)~¢>~'<""~..,--_'-\.>:.,,).-....,,__\..-_ .... \ .... )S ..... · ---

PROJECT NUMBER: J j j ~ DATE: '] - $b 'O\ • o '=\ 

Time 

(Hrs.) 
,......,9, \ ~ 

Water Level 

(Ft. below TOC) 
\ <\ • C..<,( 

Water Quality Meter (SN) 
Control Box type (SN) 
Turbidity Mete9 
SIGNATURE( • ,..:;. 

Pump Intake - aYs' I 

3 3 

PAGE;(OF_;iJ.~ 



[ I L) Tetra Teoh NUS, Inc 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
{Xl Monitoring Well Data 
[] OtherWellType: 
[] QA Sample Type: 

Time: 

Method: 

Analysis 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 

Total Metals SW-846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7470A 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N7 448 CTO 0343 

Page_,_ of _\_ 

Sample ID No.: 13GWT \°'03. 
Sample Location: 13MWT \0,. 
Sampled By: 
C.O.C.No.: QO!S"Z. 
Type of Sample: 

{X} Low Concentration 
[] High Concentration 

See Low Flow Pur e Data Sheets 

Preservative Container Requirements Collected 

4°C (2) L Glass Amber 

4°C/HN03 (1) L HOPE 

4°C/HN03 (1) LHDPE 

Filtered Sample Collected Yes[) N~ 13GWT_~_--F d.d.-OS 
\Ool\ '-G: \ 

Pump intake @ --'.:....~------ \\ • 2>'--\ (_., ~ ~~ \. ~s 
-:: f.o. '6 lJ L 

Circle if:AJ>Pllc:able: 

MS/MSD Duplicate ID No.: -



( I L]retra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: _N_s_w_.c_,c..,.R_A_N_E_... ---------
PROJECT NUMBER: _____ ') __ ~~~ .......... '$...._ _________ _ 

WELL ID.: \ ~~""""-'"' "°' 
DATE: 1 - a.") - o 't 

Time Water Level Volume · Flowrate pH ~ DO Temp. ORP 
Comments 

(Hrs.) ·. (Ft> below TOC) ; 
.. %"··~~'"''-. ·'f'*li ©*""'. 

... ~,,~ 
!rl!t~~ ~!"»'NWiM l\~(mV) · · · ,tVolume stco1or) ··1MWMfiti~1· m·::·: ·~ ~~· ·~.,,~,~.:: J _ ... llsiuiJ~ . 

()P.,\ ~ '"".I\ - - - - - - - ·- <" ~ -~~ <:'."'\....,.,, .. 
/"')~1'° 'i \ ~ -:2..~ ("').-, 5 ...., .~ _'!::; .Q (.,, \~::>..A A:& ~\.31 \c....:1~ 3-fic .. ~ C""Y'>.,.'( \,:,....._ ..... "\ ::r~...,.. ~ 
(')A .::t.. ~ \\ -~~ '\ .:"o /.~ -i:::: ,c-::a.. '\ ~ ':l.. I \/ ~:2.~~ \l.\a ~"\~ \\ 

f"I Sl. ~ 'c:: \'\. Sf'.. ..::.'! ~:< 1.'i"" ~./~ \~~(.,. J :::i ~-~ .. ~ '\I .C\d_ ~~ ...... \ ~)\o,....-.r 
l""l~t::.~~ \\.~i ~ .r>r-. l-~ ~.C...l""\ \ ~l.d.. '--~ ~.4SO \~.~< '1<-1 .. ~.1t \\ 

It") ct ,...,. C:: \\,,;°' ~-1-~ i~ "-\ • l.C"\ ) ~:c:=~ -~. t--.. ~.C',.CiC: \""" "'.., '-L.i;J.~ \\ 

le~' .c: Y\ • I::\. ~ • ,'!; i:; , ... ~ "'\ • ., 0 '~S7 l..f,l) d.S,49~ '~·'' 4S~.) 
\I 

ryq1t:; "'\'\. ~ ~ >:.. I .4' \e~ ~'CD'-/ \~(..q 0\ .a ~,a:;,:,q(' )1$.d.d '\C. "\ .c. 'I 
.r""\0-:l...;:; \\.Ci\ 1 .... 1< \ (,("') ~.~A. \:2..0\ \. ~ ~,i:;.~.g J~,SD 41,~,} \\ 

C":) q '-/ c~ \'\-0..<.o ...., . ., -"' \~ -'4 ,,t:: 1 y~qd o. t- ~i.o\ )~ :"\O ~~).$ \\ 

1nq -~t"t ,, -~~ Ii<::. ~-w:::: _i::::n ""\,S/ \0<11 ~. '1 ~l.\'1$ \-&.'\9 ~<6'./.~ //.""C"J ~ ~~ '( ...__ 

' ; 

Water Quality Meter (SN) °) ~ J;., qp 5:3' Pump rntake \;g> 
Control Box type (SN) _ __.4..,./~4...__~-~---
Turbidity Mete:~~ y la 5 o 4 3W . 
SIGNATURE(~ ~ ~. ---- PAGE_l_oF_)_ 



( IL] TeuaToroNUS. loc 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
[X] Monitoring Well Data 
[) Other Well Type: 
[] QA Sample Type: 

Monitor Reading (ppm): 

Well Casing Diameter & Material 

Type: " 

Nitroaromatics and Nitramines 

Total Metals SW-846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7470A 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N7 448 CTO 0343 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 
Type of Sample: 

Page_l_ot _l_ 

13GWT Q(> CJ'-\ 
13MWT 0.0 

0054-

[X] Low Concentration 
[] High Concentration 

See Low Flow Purge Data Sheets .. 

4°C (2) L Glass Amber 

(1) LHDPE 

(1) L HOPE 

Fdtered Sample Collected Yes[) N~ 13GWT ____ ·F 

Pump intake @ \ <jS. 5 ' 

Ci~te if Applicable: 

MS/MSD Duplicate ID No.: 

-- '~, 57 {,J°~~ ~ 3 .. 0 3. °b~ 
\\. 'd.. \_ 

e(s): 

ri·.J~~·· 

') 



[ it) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE . WELL ID.: _.._) _3......_~ ......... V¥~ .... "T-~ ..... Q=-----
PROJECT NUMBER: ? '1 ""l :l' DATE: 7- ,3 o - Qt 

Time Water Level 

(Hrs;) (Ft. below TQC) ·: 
lt;"\ h ·., • ~ "75 
'1 ::::.. i;(,, . '!; .}~ 

l1. .. a<.... i~. ~o 
\1~ \'6 L. • _..::; J 
11-.::>L /, . . . , ,_ 
I I ,-l.,(.i i ... - "is ·7 
iv.~~ -) • \ ")<; 
) ;_ ~l.. J . . :~ ·-, 
I ., 01... J . ....:... ~ 
'\ l ~ l 7. .'t; ,) 

~'""):""lo - ,_ 0 
J • 

\ l .,,_ \... /. ~/_ 
'i·1·...; ,...., ·7. ·7 :s 

Water Quality Meter (SN) 
Control Box type (SN) 
Turbidity Meter (SN:;;2· 

SIGNATURE(S): ._ 

Volume Flowrate pH 

IJtniL./Min~l· t1m t:fMt~1a: fl'&11'if'.I it;,;~.;,,...·., \11, .. ,~i .-: '*' 

- - -
\.0 "io-C'l U.. ~c~ 
;::i • c \O'O :<, • ~::-; 
"' ::::::> • 0 \<'}(') ":>.. LD 

''-\ ~ (_~ \1~""\ ~ .. ;;;1 
~. r' \ '"·' .?:::. ' &;' 7 
<-~ 0 \.t5t .~::l.. • :c:::""' 
I,,(\ \o·,,;:, 3,'-\<\ 
~.tj \f'l'f'- ~ .. ~, 
°' .o \ [\b A..~<\ 
\c.o \{i~ -~-~~ 
'\ • i) \~ 6,'1"1 
\ ~- b \~ ~ ~'-#7 

... 

.;:,J;,;. DO Temp. ORP 
Comments - llllsiu~ ['i~(mV) (Volumet~· Color) - - - - - <.:._.~ ............ \... ~ ·-. - . 

\~ c."b le,. J \.\ . ,..-:; "\ '°' . ·~ .,(j ..,. ::\\r .. ~ ,.Q,, :,.-.,,- ' 0 

\'..::\S<... '\. "'\ ~·b \~.<&1'> ~~<::\:I \\ 

\ '.:'.} ~':;( ?...,~ \("} \':l. ~,,, .. .:;~ ~~J.·1.:> l/f) 

\,:'.:\~-~ ~.i \\. \0 ~1""1, °'-~ ~:1c;. 0 
, , 

'~ s_-:z, '~. ""\ \d..3'' ;~r"i • . ).'"$' d../<i!i. 7 
,, 

·1 '.::) (o \ ~-0 \ ::l._ :'"l c ~'"" \'t:;. ~"8'-.l1 ii 

'\'::':170 cl-~ '\'-\ o~ ~o. '' ?-.\\, \ II 

'::l.. ") '-\ :':l.~ ,._,. i,.. 0 ~ {"\. \ ..:" ·~v· .. <.\ ii 

\:::i.."B'u .;) • iS \~.TJ ~~.·~'i ~C:.~ q 

'~"Oi. ('\ ~,,(') \s.=~;.::i. :::ia .'1 --1 -~~~ t', 

\d..~7 ~.~ ls.-n rl..O • \ ~ ?..J..'i .( ii 

\~~¥ ~- "8' ,s.s~ .'.Jt""i , ('' ..... -~~1.:- ""'~~c.. (""'\-_., ···~ ,.._ 
\ r .a 

Pump Intake /j. 5' 

PAGE_l_OF _l_ 



[ IL] Tetra Toch NUS, Joe GROUNDWATER SAMPLE LOG SHEET 

- -Page· I of 2 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13GWT z I </:>3 
Project No.: N7 448 CTO 0343 Sample Location: 13MWT2 f 

Sampled By: ~-L~1 lz;/loJ,t4~ 
[] Domestic Well Data C.O.C. No.: I , 

QQ'.5' z.. 
[X] Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

, ... , .•.. . ::···::::;,::':: ... ·.·,.·.·:. ·:::::':,:: .... .::.:'.); .·.::.· .•.. · ·· .. :·• : .:···::· •'f/\. et ·"'···,~ .. :c:;·: •.. ·s::::c·· :•. ·.·...':: .• :,x:: ••:•.: .: . .;::;;:; :::v ·-··-·· '".-""!""'"':"""":··:"' · .. · ... :. : ··:·.:.· ..... 
Date: 1-1 Z!lJ '" '-1 

Color pH s.c. Temp. Turbidity DO OAP Other 

Time: \341' (Visual) (S. U.) (n&cm) (.C) (NTU) (mgfL) (mV) NA 
Method: Gl....l.f<.e.. RlwY'IP elLq(t. f.'~l.. 4>-Z.18 z.q,.~ 4--~ -z.,'f<f 14'1-. ~ -·· 

!!i ···;··'""· .. ···:::-·: .. :-:. '-~~:\::·::>:-:.· ... :: .. :.:-:...;·:_:-:·.--...... : •:·:·:: : .. ·· ......•... ~i;;:i•\ ...•...... :;~ .• :·:· ········•::.::: .. :•.:::,:·C:L::.: ,,..,..,:·:·::.',::'.,·,·+:., • '"'""''. ·'··''·"··' · .. ·'•·'"'· ·•·•··· 
· ... .. : :::· ..... ·.: .... 

Date: 7/aJ+'\ Volume pH s.c. Temp.(C) Turbidity DO Salinity Other 

Method: i\J•u- P"""f> 
Monitor Reading (ppm): -
Well Casing Diameter & Material 

Type: 2-'' P<c.. See Low Flow Purge Data Sheets 

Total Well Depth (TD): I~*' 
Static Water Level (WL): ~,65 / 

One Casing Volume(aal1[\) ti.~· 

Start Purge (hrs): \12.~ 

End Purge (hrs): l3cbd> 

Total Purge Time (min); lH 
Total Vol .. Purged (ga(O: .9'.f 

Analysis Preservative Container Requirements Collected 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 4°C (2) L Glass Amber tYe$:) 
Total Metals SW-846 6020/Mercury 7470A 4°C/HN~ (1) L HOPE YesQ 

Diss. Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) L HOPE Ye&fNo' J 

·~~ 

0Jisefi~~$''.C~$¥7L.·'· 
.. •'j{";t ;:: ·.·.·. i' .... ·•:•.··\·. ''.' "· ..• :::<.··:;.; ·• .'):\·::· .. ·:·.::"· ··.::: .. ''"/{ ...... : · ..• :·::·:······•' ·''·'·.····· '/: ... :···.::· .,:·:·:··•:,'· .. ::• . <:.·:~;:·:::.::·:.:::/~:: 

Filtered Sample Collected Yesa Noll 13GWT ·F 

Pump intake @ \3 I b"f_«, 

9,//';t 0,/6]~ /. 6/,jL I &IA:- :5. c;; '-

Cir~'itApplmabJ•; 
·. 

Signature(s): 

M/12 Duplicate ID No.: - ~(~~JIC ~ 



("Jl::)retra Tech Nus, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE. ~W't'ftW 13i WELL ID.: \3Mv.J\ 2-) 
PROJECT NUMBER: N 7'°1f''fS o:b ~3lf3 DATE: ---"""y.==-""/2,.,,..e,~f.,....'f"""9,........-----

Time Water Level Volume ~:J.;~ Comments 
<Hrs.)) ··.· {f:t:~b-ro,wif;.t·ctt\~: ;~/~lftii , ... :.:r· · .ltft._cei1or)"·1 

~' 
' ~. ,, Ylc» ;;~ ?$,,"• ~~, ' >, / ~'£< ... 

l\2d) ,,f>S I - - - - - - - - s.rAe.r PtJfUl-~ 
ll3<D ! .ct~ ( t,dOO Ldd 61!'1- if>. 3,8 -.J.t.. f.t,M 2~·8"1 f ~8.Z.. c I-«- "'ct 1"t. e. 
l\4.< ~ q, <f>I I '21eco )dxb 6.~J> (f>.36\-\ :z..'"' "t 'i;,d) 26.sq \)..d,-T ~\~Q. w•'rc~ 

\\ s;c: b q .cti6f 21 '!1-SC/J -rs h•!>; o.3~ 21':f-. "t,'3Clj 7d'>.<a'i t '2.·· f- c\~ft... w«.T<...~ 

1'2..~~ q.tl-1 "11 ~set> !l<& "' .. q ( ~-i\f+ '2.. I I ll\~ ?dJ.<b'i \16·3 (.\c..«Q.... \N,,.~R_ 

l "Z. IC:) q, Z.2.. ( '-1,eSct> ,., ~-'76 c ,,331 'Z·.3 3·".'fi- z..tj..(/J:t- 1t1.c:r C:..l~s.. .-.1"~a_ 

i 'Z- '2d~ 4. i.:~..I 5' 6H 8Z.. ~.1z., o.32.1 2,s 311-8 :zo .</><( l\Z·'-f LJ<Ae.. ""'ot.-IC. ~ 

ri.><P <t. 1S' ~I f:rq;, Sch +.ct>'l ().33t.( '2.. 'f 3.1.'-t '21.S I l\ "S. <. ctu..ft.. we.rc.n 
I'- t.\c:f> Cf. ?,'3.1 =I-. '1.~ [\ <b ~.z:~- ( >.'3\\.f 3.~ 3.L..~ ~<t.~cn \\~.q <:..\UJL Net "iVL-
l2S~) 9.'36 1 9,z..~ {~ -1.3~ (~.'3t2,... 2." ~- 'Z..$. 2dl. c:bi.t 14'9. .(/J C.lc. ... n.. Wet. lc._fL.. 

13¢<~ 1.1.~( Et. e;Q> t:t1t ;.5"t_ c:I .'Z..t\& &.f-. (j 2·Cf'1 ~.q>~ l~-1- .~ C\tt..•f' w-i.~ 
I 

""'"" P..o..-.r~ ~+.."'''1.e. 
. , 

_, 
c: .. - - 11 ...... ~,...i 

... .s r 

Water Quality Meter (SN) 4>~.3tf f'r/B Pump Intake 
Control Box type (SN) --M ..... fl...,10.._-_....J?N ...... _____ _ 
Turbidity Meter (SN) l 3'2-19@ 

SIGNATURE($): dd?~:nr PAGE 2oF'--



( I L) Tetra Ted> NUS. toc 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
U Other Well Type: 
0 QA Sample Type: 

Nitroaromatic5 and Nitramines 

Total Metals SW-846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7470A 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N7 448 CTO 0343 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 
Type of Sample: 

Page~of __L 

13GWT &.Q.Q.3 
13MWT ao 

[X] Low Concentration 
U High Concentration 

See Low Flow Purge Data Sheets 

4°C (2) L Glass Amber 

(1) LHDPE 

(1) L HOPE 

Filtered Sample Collected Yes(] N~ 13GWT _____ -F 

Pump intake @ ) Q.' 

QircteitAPPt!C?~~: :>······.· .. ····· .. ···.··· 
MS/MSD Duplicate ID No.: 

"-51(. )6~~ \. 06 ~ 
::: 3-0i3 \.. 



[ I L)retra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE WELL ID.: 'i "2>"""v....J' G\.~ -------------PROJECT NUMBER: ___ 7 ....... ~~~-:f...._ ________ _ DATE: I · ~I • O't 

Time Water Level Volume ,:~.~;J.;p;. ORP Comments '-
(Hrs.) · fFt belowT&eY'; ;if~trl:11 lrfi·tm vf'.; <·' ~(;~flume>~· Color) · . . . ' ' . :rm .. . .~ . .· .. J;. " . . . . . I . stt• _ 

'\ '-\ '-'\. c--. 9' .~~ - -- - - .--- - - - <.....~~ .... ~ ~ ..... " ...... "" 
\ '-' J::' C"l s;> 

·~ 
("). J 'I::' / _C:. ~. ,..., ::::l ~ ':t. I I ~.;~ ~.}q ~\o:'\ C~<t,dV ' . 

)..:;'OD Q I~ \. ~(') . .., ~ ~.no ~~t... 'l . \ ~·.so ~'.c~ '-\~~.o " \:'!::::\~ e.~'::l ~ .·:::L~ i< :I,.°' 1' :::t. ...... :2.... _'I;.. ~ .!:..\ 'C'.l.. ~\. \<), \.),~.~ II 

\ -c::~" ~.~'-\ ?, .c::T'\ /.C: '?...~-~ ?..O'S u,. cg ~ ~"& ~' ·'°' \..\ '<.'\ .~ II 

)~~ <'iC; • ~ °' :2... • ...., .s /b .::;. . °' \ ~, .. , ~ .. 1' A .4Lr:; ac. o<.c. '-\ ?-.,«:;;;; II 

u=:::'-\o q, (") < I./,. 4!S. l ;::, A ~ <;<. l:; ~°' ':2... \.~ a~~ \C\. \q ~'-,a.' 
,, 

) i:.. ~I"> 0.. ) .s ,_ -)~ \&0 ~ ~\ ::">Ci 14 \ .. ~ ~.:</ \q.(.\ "\~ 'l ..:i r'/' '""I'\ ')l, (""o,,, J"'< ...... -

\ IJ 

Water Quality Meter (SN) <:\<\,. X QC.'$ 6 Pump Intake 
Control Box type (SN) .A/ d 
Turbidity Meter (S/V? '-J<o.50 93 <St> 
SIGNATURE(S): ,.,_7..,.._..:::.:....:::!..· _.fd>L-e::~..t..~z:::s..-e~~)ii.~iii!!:=i-==- PAGElOFi_ 



GROUNDWATER SAMPLE LOG SHEET 

Page_Lof 2 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13GWT 2303 
Project No.: N7 448 CTO 0343 Sample Location: 13MWT23 

Sampled By: 
C.O.C.No.: 0651 
Type of Sample: 

U Domestic Well Data 
[X] Monitoring Well Data 
U Other Well Type: 
U QA Sample Type: 

[X] Low Concentration 
U High Concentration 

··.· .. 
Date: 7 /Z:S-/&>4 Color pH 

Time: /'64Z (Visual) (S. U.) 

Method: 5AM4' tt'Ll!!'AR 548 

... 
·• 

s.c. Temp. 

(m&cm) (OC) 

0-315' 17.Z<iJ 

Turbidity 

(NTU) 

'Z. / 

DO 

(mglL) 

3,37 
etl~il/\Tk · · .. . . . ..... , .... \ ..... : :.. i• .<·••·c.• >·.·i ......... •·•.•·.•• · ... • .... > ·:... ··./ ... /.·.. .·co .. :;;;:• ............................. 

Date: 7 /z5/oa 

Monitor Reading (ppm): -

WeU Gasing Diameter & Material 

Type: 2 ;,/Jo Pll c 
Total Well Depth (TD): Z 4,Sd 
Static Water Level (WL): 8.S4 
One Casing Volume(gar(i) 9.A 
Start Purge (hrs): /~ZO 

End Purge (hrs): /640 
Total Purge Time (min): 14 0 

Total Vol. Purged (gaiO /().2 

Analysis 

Explosives SW-846 8330 

Nitroaromatics and Nitiamines 

Volume . pH s.c. 

Preservative 

4°C 

Total Metals SW-846 6020/Mercury 7470A 4°CIHN03 

Diss. Metals SW-846 6020/Mercury 7470A 4°CIHN03 

Filtered Sample Collected Yes[) No. 13GWT ____ ·F 

I 

Pump intake @ _ __../--"'-9_. ~"""---

Temp.(C) Turbidity DO 

See Low Flow Purge Data Sheets 

Container Requirements 

(2) L Glass Amber 

(1) L HOPE 

(1) L HOPE 

Circle ifApplicable: Signature(s): 
..... -..~ ..... ~..-~~~~~~~~~~~~~~~ ...... ~~--1 

MS/MSD Duplicate ID No.: 

ORP 

(mV) 

141 
.· .. ,; ...•. 

Salinity 

Other 

NA 

. .... 

Other 

Collected 

YeSlfl\JOl' 

Ye(/iiio~ 



('fl:] Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: _N_s_w...,.c~C_R_A_N_E....._. --------
PROJECT NUMBER: _....Z._.'4_.4....,8 _________ _ 

WELL ID.: /3Mk/ r 23 
DATE: 7-Z:£-d4-

Time Water Level Volume Flow rate pH Cond. Turb. DO Temp. ORP 
Comments 

(Hrs.) (Ft. below TOC) cmL./Min;)' 'JmLINtl~S ;>~its~l!.IJi~ it@~li:ih;! il;'tl];'-'if·' . i?.'.'.~; ~J_:~~: ·.::t·'. $:'tm"Wi' ~illsiusi~ "''"''.-"',.. 0 1' 
:·cmv) · .. C Volume & Color) 

142.0 e,.54 - - - - - - - - s.·~,,..<:~ /""c:;,;e'G' 6 

/43a 94B /('Jt:JO ,,1'eJ" 5:38 O, ?i>O 45 4.S-1 17./7 14Z.. tt:'.t:.dA,t{' 

i440 9 '3Z jfjOD 8a !>.3B o, ~40 /4 3.81 /6.87 141! ei.&A.q 
1450 . /(). 19 2 .;.;c.>o ·70 5,37 0 . 3 ':3 i 'Z-5 .~ t' ... 8 I~. 7'-J 142 C1.iIA~ 
i5c::>O /0. 38 3zc:>o "10 6'-, J s· c>. ·~2p. 7.0 ~-'~ /~. 7'J 14 i!. Ci.~4R. 

1510 /0.5c.> 39ao 70 .5~ -~9 o .. 32<b ,b,,¢ 3 ('o i /.e.. tJ3 l~Z Ct.EAR 
ISZ<J /0. t"-4 4h06 •70 5,40 0 .. 325" s.s 357 1·~.87 t4Z CL~AR 
15.~0 10. '78 ;:; 3 (JO '70 5.41 0.32~ 4.3 3 . ..-;2... l~.95 14·Z ~-L.~A;;!, 

1540 JO .. B'J /.~000 70 S.43 o.«~zs 4.'Z.. 3.48 17. 08 14&! Cl.I.SAi? 
i55<> /(). 9 9 t~']OO '70 5.d..3 o .. ~74 4.1 ·~44 J 7. /i:,- 142 Ci..t!AR 
J 6!;() () // tJ'7 -7400 70 -s-_43 0. '322. 3.2 340 1·104 /42 CLEAR 
J"/0 /I. I&; 8/00 70 S,45 0.320 Z.5 '5 38 /7r.:>4 14-1 Ci.GA~· 

J6ZCJ ll ,,, geoo 70 5 47 o.3zCJ z.z. 3:34 1'7 l.. C;J 14' CliiAR. 
j;;:. 7, 0 //. z.o QSDO 70 6.47 0. ":1. IR 2, I _-t;_3~ 17 3l ,4, r!.Lt;AR 
//.,..~~5 //. e.1 .9850 70 5-48 0.3;~ 2,0 ,3,~~ 1'7. i8 i40 CLEAR 
1~40 I/. 1'8 101so (00 5,48 o .. 315 z., I 3~7 17 z~ /4-1 Ci.EAR 
i~4l.. ·- - ·- - - - - - ~ S°AMP.i&° vA-fc 

WaterQualityMeter(SN) o/e()/.l.¢ AB Pump Intake /!I. G'' 
Control Box type (SN) 4-19 
Turbidity Meter (SN) --,-7"""~'""0-----/-8..,.."-a...----

SIGNATURE(S): ~ ~ . PAGE~OF.E_ 



( I L] T'1ra Toch NUS, Ire GROUNDWATER SAMPLE LOG SHEET 

-Page \ of~ 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13GWT ct~Q3 
Project No.: N7 448 CTO 0343 Sample Location: 13MWT d.~ 

Sampled By: l'"=4.--<~ ~ 
[] Domestic Well Data C.O.C. No.: oo-s-o 
[X} Monitoring Well Data Type of Sample: 
[] Other Well Type: [X} Low Concentration 
[) QA Sample Type: [] High Concentration 

SAMPLING DATA:' ·:.:>• .. •/· •. \ .• ... / .<.)< .... . •• . < .. ·. . :.' ··•·· 
. .·· . 

.· .. ·•·· 
Date: I -~-~-1\Y Color pH s.c. Temp. Turbidity DO ORP Other 

Time: \\::\<ls (Visual) (S. U.) (~cm) c•o (NTU) (mgfL) (mV) NA 
Method:\;) <t.....;:, ~~u-'\.' ,.._ c::.. '\u,.." .s.~\ • l.(..~ ~- ·''- b."i~ \ ·O"J lf_~<O\..S ---

•...... · ... ••.>••··•·.·.·············· • .:.\;c;;···· .... ..... . _:--· ·-:-_ _._ -·:-: -:-:·. ·:-:··t:\::/:::::::.:· ............................ ...:::.>: .•...•... , •......••....... ······· ..•. ············ ·.· ······• .•..... 

Date: 'l - ~ 2> - O '"'\ Volume pH s.c. Temp. (C) Turbidity DO Salinity Other 

Method: n c..-..-... c:.'lbtc...\ \i.--,._ 
Monitor Reading (ppm): -
Well Gasing Diameter & Material 

Type: ~" ""VL See Low Flow Purge Data Sheets 

Total Well Depth rfO): ~ 1'., '\<1 

Static Water Level (WL):~~.5 

One casino Volume(gallll<\, f,.. 

Start Puroe (hrs): o°'~~ 
End Purge (hrs): \\ ~=>. 
Total Purge Time (min): 95 

Analysis Preservative Container Requirements Collected 

Explosives SW-846 8330 

~. Nitroaromatics and Nitramines 4°C (2) L Glass Amber 

Total Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) L HOPE YesrNO) 

Diss. Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) L HOPE Ye'1fiic)) 

f)l!@VATION$lc~# QL'; i. ··;·f~DL·\ ' •i . b .. > .. · .<•·.·· .. · .. ·• .. ···· ., .· .. •. •• <' ·•·· :-.,•wuxrco:. ···••••••• ...... •:• .. ······ ·•• .;; .. :+:·•··· .}.; 

Filtered Sample Collected Yesa N~ 13GWT -F as.'°' 
Pump intake @ an• °'·3S 

)S. ""&-, (_.'\t,3)= d_ . .5-D°tJ .... 
~o~~ s~--~~ ~ «:..-<"\ ~ ~ -:: °' .55 '-

~ ...... °"t-. 
Circfe if Applieabfe: .. . . :·· ...... •.•.·• . ...•. V), · .. 

MS/MSD Duplicate ID No.: _6~-· - -



("A:)retra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE . 
..;..;..;;;..;.;..;;~.;;..;;..=-~~~~~~~~ 

WELL ID.: ) 2 '\"""\. u..:> T a~ 
PROJECT NUMBER: __ ')J.-'1._'-)....._S....._ _______ _ DATE: I - a 3 -o"t 

Time Water Level 
... ::~.~~. Flowrate ~~- ORP Comments 

(Hrs.) ·· .·cFt!b&tow tocr tRllJll .~};r( . ·. ·.·· • ( Vbh.f '&:'~Color) ---::-, ''' ... JI . • IU .··· m\ll ' ' .. Jtt ........... >:· 

(J(\"U, '9> °" .. ~" - -~ -- --·· ~ ~ ·~A#~ ~ ~ ~- ... ~ C"\ '(~ 2 

A<:\,1;~ ·,o. o. ~ '\;) n '\10 _If;,,.,_ ./~l. 
'"'\~·,;,_ .. ' .. ~, \'fS'.1~ Oi~-3 ... \)., ~ ..,. u 

\ ............ ~ 'i\ °' <'"\ ::::> • ""'\ '-, ("\ .C::, c; } . I~~ .:\S.t,.. '.~'"M \~. '\~ \\<:). \ ,, 
\e'll"S° \'.::'l .~3 

?. ·°' \~O _t::. 4 'X ./~b ~~.'4 ,."iS~ \~.01 \\6.3> •• 
\0~"3 '\~.Co'\ i:: • 1..\ '"O -"· a1 . {,.~.., \""' .. " \ ..:;.~ 

'~· '°' \3\ .<\ " 
'""-~~ \~ .O.i L.Oi \ ~ t"} -=: • .., , • <..c.~ \\. \ \ . .,,,.~ \},<\~ \'-\~ .~ \I 

'~ ~...,, \;:::.. j (..,, 1. '-I '.C't'\ B.S3 • t_l:q \n-< '~''°' \"ls. a<. \.-e::<\ ."i 
,, 

in.Si \ ~ •. ~(o <'i!; I '-1 \"'"' c:., '° ( . l .. <is<. ").ol. "~' .;;;:io.\3 \<-~~ It 

l l D~ i ~."I'-\ ~ . ..., '\..-.rr"\ .C.'i) .C<is'i:> 7-.: .. ,S'-1 \.\I ~0-'iO ~\o.n it 

\ \ ' _:>,. \"\ 1 ~'S q.q i=o t:, 4=> • { .. .,<\ L .. ~\ \ .\~ ~n. ,.., .~<;t3 ·' 
., 

\)) 4S '\\. <\ _r:: \ t"'\ • '-\ J::r. c. . ..,.., . ,_ 1 '2. L. IY \.\0 A...., .<::Pl. -~91>.o " 
) I~ 'l,. ,, °' "7 

\l"\. Q so t:.. 'i I • L LC\ ~ . ., .;\. \ .() 7 '.:>O.\C. ~9S . .;\ <4.__.). c...... ..... ......__IQ_ 

Q_ - ·,.-.. ~~ ..,_ rS\, ~~ 
v ' 0 

" 

Water Quality Meter (SN) Q \ <-a<>, J :::?i Pump Intake &o' 
Control Box type (SN) /l/ &-
Turbidity Meter (SNh. Y 5 ~ O - '-130"0 

SIGNATURE(S): ---'~"""""'..._-;:___..;;..~-"""'-~=·~Jl~S~~---· PAGE_.2_0F..l., 



( I L] Terra Toch NUS. loo GROUNDWATER SAMPLE LOG SHEET 

-Page\ of~ 
I 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13GWT as<::>3 
Project No.: N7 448 CTO 0343 Sample Location: 13MWT a5 

Sampled By: (~~'<~~ 
[] Domestic Well Data C.O.C. No.: ooso 
[X] Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPt.•llf~OATA: .> > .. ?:;: ·: . :· ·· ..... . : .... . .. .: :· :· ... ·. . . ·· .· .. · . 

Date: -1 - ;:;, '\ - 0 '-I Color pH s.c. Temp. Turbidity DO OAP Other 
Time: \ ~ \("') (Visual) (S. U.) (~/cm) c•q (NTU) (mg/L) (mV) NA 
Method: P"4,~~ ~ c,.G._Y ~,S'j .3"S~ ;\. \ ;70 \.\~ ) , 'f? ; ,.., ... 

ellft;g:;QAT~:z· >:::•.;:•::,::•· ...... ··:·· •••• •• :::'::;;:.\., • c:••···· ··: >:.:\: .•. ·. 
· ...... :::.: · ·<•:·:.·· .• :: ::·.D:L:;., ......... ., ~·.·•.·5:: . .... • . 

Date: / - ci.''.=t, -Q~ Volume pH s.c. Temp. (C) Turbidity DO Salinity Other 

Method: ".q_-.;, .... ~ .~- •<-. 
Monitor Reading (ppm): -
Well Casing Diameter & Material 

Type: ~,, C>V<:_ See Low Flow Purge Data Sheets 

Total Well Depth (TD): '\ '"") _o.,:c:; 
Static Water Level {WL): ~ .(~';). 

One Casing Volume(gal((l lo .O 

Start Purge (hrs): '\::::::. :c:;.n 

End Purge (hrs): 14Z'5" 
Total Purge Time (min): 

~ -Analysis Preservative Container Requirements Collected 

Explosives SW-846 8330 

Nitroaromatics and Nitramines . 4°C (2) L Glass Amber ~ 
Total Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) L HOPE ~o 
Diss. Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) LHDPE /'Yesh-ro 

-

. 

~$~1:1J:Q8$'1'.NQ~(i2 ::·:.;'·.=r~=~:=~:~~'~::~~::)~?\/(:! ;.· .. · ... ... · .. •· .. >'.••·.•}··· 
······ .. ·· "''.' ... .· .·· .·:.· · .. /:'·' :. ···\:§}· 

Altered Sample Collected Ye~No[J 13GWT a.So3 -F \l.<\S 
Pump intake @ '~ .oo' 

)s.o d 

WL o "L ,/a"~'i \ 5 . '\ 3 
°' ·~?>G \lo 3)-= ". '° d. ct 

- lo.o \_ 
\~ ... ~-..~\\1 ~..,..\ov ~ ------~~- ~o N"Tu 

Cirele ifAPPf•te:: : . ' v MSIMSD Duplicate ID No.: 

6~~--



[I L)Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: _N_S_w_c_,c,....R_A_N,,_E~. -------- WELL ID.: \ 3,(.,-\.,),.,,)'°' 'cl$ C.3 

PROJECT NUMBER: ~~-1---~-i ........ <6.__~~~~~~~- DATE: '] - d.¢-O~ 

Time Water Level 

(Hrs.) ..•. lft~·tii1oW:;1;QQ~':i; 
'\d.~""' '& • ("") '.::l 

'\300 o... ~3 
'\ ~"\ () \o:~9 
\3:::ln "I\ . ~'-\ 

\~'.::l..o \ \ .~~ 
\~'-iv \Cl.Col 
I _:lo, , .t;" O '\ 3 . "Y\ ("} 
\.'-\on \~ \ °' 
\ \,,,\ \ b ':c;, ,:2.,.~ 
\~ '\ '.:::: l,b.-,~ 

114 :to '1.S. ~3 
I i.t ~ s:: ~~"( 

Water Quality Meter (SN) 
Control Box type (SN) 
Turbidity Meter~ 
SIGNATURE($ ..:..... 

,;;,~PW ORP 
Comments 

\'l'.!fj' V) ': .. ' ... ·· ( VbjJ:.lmifi'.6~;~olor) . · •. . . ·. · . . . , . . IU$'. i; ·'"'·· m. 
.- - ._. .- --- --- - <::..~ ........ '::i.... c......,, ...... ... 

\ •. i':. \ 1;1"\ ~->~ .~l..~ ".~ (').~\ ;:::.(°"\,~~ ~~:2 ....-'\.,. ~ .... '() 

~ .(') 'so '"\,]/ -~<\ 9.; \. (_~ 4-,~ t I 

Li • .s \so 4.i~ • ?-..1;0 '\ .'"\ 'i .~ ~.\. ~'" ln"i y ,, 
it>.() \ :c::o 4 .~~ .. ~~ \.~ '\.~a ~~.33 (.,1..JG II 

") .~ \SD 4.(pi . ~"2. 1. '-I '. '4.5 a~ .o'=' (,,, "75 II 

°'·~ \ "'() 4, A(!l, • ;>..;st-. i a.t) '. ?..? ~~-~~ l.. <f 2, ,, 
\o.s \-1'0 \i.\. ~~ ,,:l.,F;j \£'\ . 'I:;: \ . ~(') ~\ .<\~ "")c/ II 

\::::i. 0 \.1:::::() "-\ .~ .~-~ ~- \ o.~-g ~\ 13 ]\""i'; II 

\ d,-, ~ I~ \..\ ~"\ .~Lq ~.; ) -~ \ ~\.l..'-\ j '2.c\ \\ 

\~..so 1.< 4 .51( .~~;) i .c. \,~..., a.\.~() Ill \\ . . -- ~..c.. \.\.'\ _QQ }.,.-' .. ~ ~ )I;;: 
't"' u-. 

0'\<-0~19 Pump Intake 
NA 

PAGE10F~ 



( 11:) Tetra Toch NUS, I~ GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
[X] Monitoring Well Data 
[] Other Well Type: 
[] QA Sample Type: 

NSWC CRANE, SWMU13 
N7 448 CTO 0343 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

Page_\_ of~ 

13GWT 4.L03 
13MWT 'Q.(p 

[X] low Concentration 
[] High Concentration 

See Low Flow Purge Data Sheets 

Analysis 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 

Total Metals SW-846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7470A 

Preservative 

4°C/HN03 

4°C/HN03 

Filtered Sample Collected Yes[J Nol 

'-"=\ ' 

13GWT ____ -F 

Pump intake @ __ .... l_l_._ __ _ 

Container Requirements Collected 

(2) L Glass Amber 

(1) L HOPE 

(1) L HOPE 

\a. Yl (_. '\~3) ~ \ ·°' ~ ~c.Q_ 
-:: /. 3~ \.._ 

CH'Cle ifAJ>plical)te:. Signature( s): .,_ ................. .....,1"""'"~~--~ ...... ------~~----~~ ...... ~------11 
MS/MSD Duplicate ID No.: 



('JI:] Tetra Tech NUS, Inc. LOW FLOW PURGE DAT A SHEET 

PROJECT SITE NAME: NSWC CRANE -------......... ---~~~----~~~ PROJECT NUMBER: _______ 7_,_4~j_._$..._ __________ __ 
WELL ID.: \,?.. £<>\.JY3 0. <o 
DATE: :> - g3- o '-/ 

Time Water Level Volume 

II 

11 

II 

II ,, ,, 

II ,, 
I; 

ii 
II 
/I 

Water Quality Meter (SN) 
Control Box type (SN) 
Turbidity Meter (<? Pump Intake YJ' 

NA 

SIGNATURE($): ~' PAGE~OF~ 



( I t] Teua Tooh NUS. lno 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
[] QA Sample Type: 

Monitor Reading (ppm): -

Analysis 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 

Total Metals SW-846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7470A 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N7448 CTO 0343 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

Page_L of _l__ 

13GWT d")()ci. 
13MWT a_-, 

oos:3 

[X] Low Concentration 
[] High Concentration 

See Low Flow Purge Data Sheets 

Preservative Container Requirements Collected· 

4°C (2) L Glass Amber 

(1) L HOPE 

4°C/HN03 (1) L HOPE 

Filtered Sample Collected Ye~ N)C 13GWT ____ -F 

Pump intake @ \ J . S 

MS/MSD Duplicate ID No.: -

\ d· <oo (; }to3)~ d· s <b~ 
:: /.<o L 

Signa~ .~ 
y-~~\~ 



. (ll::)retra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE 
-----------,;-----------------~ PROJECT NUMBER: ----~/_j..._4_"b...._ ______________ ~ 

WELL ID.: \ ~"""\..iv,- O\. / 
DATE: ') - 6c;; - o <-\ 

Time Water Level 

rt 

II 

II 

LI 

ti 

1.1 

ti 

Pump Intake 

PAGE_OF_ 



[ I L] T•tra M NUS loc 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
[X] Monitoring Well Data 
[) Other Well Type: 
[] QA Sample Type: 

Well Casing Diameter & Material 

Type: z 11 Ne.. 
Total Well Depth (TD): t:f/,=tt/J 
Static Water Level (WL):-=i~·U 

:8r5 

Analysis 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 

Total Metals SW-846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7470A 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N7 448 CTO 0343 

Sample ID No.: 
Sample Location: 
Sampled By: 
c.o.C. No.: 
Type of Sample: 

Page_l_of '2..... 

13GWT 2..S ¢> 2-
13MWTZ.t) 

d0::.:>4 

[X] low Concentration 
[] High Concentration 

See Low Flow Purge Data Sheets 

Preservative Container Requirements Collected 

4°C (2) l Glass Amber 

4°C/HN03 1) LHDPE 

(1)LHDPE 

Filtered Sample Collected Yes[) Ne)( 

Pump intake @ Se 1 b Th<-

136t/1'T -=f 1.1-</J 
-i-1·8.S 

13.as '>' ¢.r63 ::- 2. ZS 9<tfloNS 
OR_ 

8.£ L 

Circle! if Applieable: Signature(s): 
........................ ,_,, ...... ------------------------------------..... MS/MSD Duplicate ID No.: _,// / / / --- -- c~, (._,~.JI[ 



( I L)Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE·) >w~v l$ 
PROJECT NUMBER: N !:lY"fe GTo 4>~'-t3 

WELL ID.: 1'3G-w '\"Z.~ 
DATE: z/31 l¢'-I 

O.,ye~\ ~99-f, ~ 5 ° (5 

Time Water Level Volume Flowrate ORP 

Water Quality Meter (SN) tP\C..<1> 11;1 AJ3 Pump Intake 
Control Box type (SN) ('t\ P kl?- ).$ '80 
Turbidity Meter (SN) ·~~-18 

~c,· 
SIGNATURE(S): ~---&~~'------"-----.--'----- PAGE '"Z....oFC 



[ I L) Tetra Ted> NUS, toe GROUNDWATER SAMPLE LOG SHEET 

Page_\_ of _\_ 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13GWT 0.. <\ Q g 
13MWT g 'q Project No.: 

[] Domestic Well Data 
[X] Monitoring Well Data 
[] Other Well Type: 
[] QA Sample Type: 

Monitor Reading (ppm): -

Well Casing Diameter & Material 

T ~'' V<._ 

Analysis 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 

Total Metals SW-846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7470A 

®~~l'tOIJilfl()fe$!\ . 
···········-······· ... ·-· ........ ....... . .... . 

N7 448 CTO 0343 Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

[X] Low Concentration 
[] High Concentration 

See Low Flow Purge Data Sheets 

Preservative Container Requirements 

4°C (2) L Glass Amber 

4°C/HN03 (1) LHDPE 

4°C/HN03 (1) L HOPE 

Collected 

Filtered Sample Collected Yes[] N1' 13GWT ____ -F 

Pump intake @ \ (.. \ 

Ci~<if"Ppticable: 

MS/MSD Duplicate ID No.: ---- '~~.-.r----



[ I L)Tetra Tech NUS, Inc. . LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE WELL ID.: ' t> """'.¢._,'°! ciC\ 
PROJECT NUMBER: iY:J Ji DATE: -..,,,,,...__....,,a""""7 .......... _-o-Y~...._. ........ ...._..._. __ 

Time Water Level 

Water Quality Meter (SN) 9 9 );. @ iJ? £ Pump Intake )(,I 

Control Box type (SN) N A-= 
Turbidity Meter (S/:?~ "?taSO - 'j ¢<SO 

SIGNATURE(S)~,.. ..... ~ ...... ~"'---',,_,.. .... §..a? _ _:-_:-_:-_:-_:-_:--__ PAGE_\_OF_\_ 



[ I L) Teka Toch NUS. loe 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
[X] Monitoring Well Data 
[] Other Well Type: 
[]QA Sample Type: 

Monitor Reading (ppm): 

Well casing Diameter & Material 

Type: 2" ~ PVC 
Total Well Depth (TO): 2~-~ 5 
Static Water level (Wl): 12.I o 

Start Purge (hrs): O 

End Purge hrs): I 04 O 

Total Vol. Purged (gal(J: 9. 4 

Nitroaromatics and Nitramines 

Total Metals SW-846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7470A 

GROUNDWATER SAMPLE LOG SHEET 

Page_l__otZ-

NSWC CRANE, SWMU13 Sample ID No.: t3GWT 300 Z 
N7 448 CTO 0343 Sample Location: t3MWT 30 

Sampled By: 
C.O.C.No.: 005/ 
Type of Sample: 
[X] Low Concentration 
[] High Concentratidn 

Temp. (C) Turbidity DO Salinity Other 

See Low Flow Purge Data Sheets 

4°C (2) L Glass Amber 

4°C/HNOa (1) l HOPE 

4°C/HN03 (1) l HOPE 

Filtered Sample Collected Yes[] Nol 

Pump intake @ Z I' ~ 0 

13GWT ____ ·F 



('ll:)TetraTechNUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE . WELL ID.: _ ___,13 ..... M,.......w....,_r....,3.._a ______ _ 
PROJECT NUMBER: ?#8 DATE: "7/2"/o4 

Time Water Level ~p· Comments 
ll-ir$S'i "\iJt'.!ill·:v., Gi"""~a1l)1 ~· ;:< . :us&.~:Sotor> . ~.,'· : , '. '•.i,. '· :_,; "· ;;-:'*t ; Z{' \If) ..... 

c •"'Y' "'_,,_ " ,,,;:.;,.,,, .. ·, 

sso IZ./O - - - - - - - - s-~,+ '""e<i£ 
god IL«fl-r Sod lf!)o ~'JI "· e'' 2.~ l'~·:f"3 /d,.5'$ /8$. t!.LIA"'l 
910 12. iJ6> 1800 J()t:> 5.'2.0 ().84~ ,, ~ 10.41 /G. &:" 1&>·1 t!l.£A.f 
920 I~ ,41J 2.~00 /00 ~-~O o. 81to o.'7G 'l.l9 15,37 1'5Z ~'-'""' 930 /.3. S"!J' ~~~OC'J 80 ""· zg t:>.~14 (),41f.C) 8.77 /5"-43 1'9-8 et.G,;f/lt 

94° l3 /../.. 44.0C) 80 s.~o O.SIZ o.4!5' 9.2"3 /5.30 146 Cl.&~~ 

95" /3. 8 (,) 5200 if o s.~e c.$'JN o.4<::> s.o~ IS:9Z lot/:;" c:~,,,e 

/t.'>O 0 13. tJe 4'00CJ 80 5, Zt!i 0.8/0 o . .¢5" 7.7'$ /:J',$4 1.,.4- e~cill"'f 

I e:J /t:.I L' ~- 9 8 16 ,oo 90 s.z.~ o. 8.:>4 e>-. SS' 7. '3Z ,1.5'. 'Z..; 143 C~-"*" 
;oz..; /4. os 78CO 90 5.2.4 0.800 t:J. 7$' 7.07 /$', 2Z. 143 C~-""'-
/630 i3. 9e S~o zjd 5.2.0 o. 7,IJ d.80 ~,. /7 1~.40 ,,,,E ~~&,,,~ 

/()40 11.,<:- 9?o~ EJo -<..zo "· 71, e.~o 7,o-s I S:.r/" 14~ ~lf!.,;f,tf~ 

/tJ "'ii e,. - - .,..- - - - -· - - ~,,,,,,,,-,,L~ ~-~ 

Water Quality Meter (SN) ()/l!eJ/ J~ A.8 
Control Box type (SN) 41? 

Pump Intake 

Turbidity Meter (SN) ~ /}~o · /800 

SIGNATURE($): ~---- PAGE z OF e_ 



( 1 l) Teoa Toch NUS, loc GROUNDWATER SAMPLE LOG SHEET 

Page_\_ of 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 
I 2 ...-.:::;\ 

13GWT 31'o ""¥~ 
13MWT ~ "J/ Project No.: N7448 CTO 0343 Sample location: 

[] Domestic Well Data 
[X] Monitoring Well Data 
[) Other Well Type: 
U QA Sample Type: 

Monitor Reading (ppm): -

Well casing Diameter & Material 

Analysis 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 

Total Metals SW-846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7470A 

Preservative 

4°C 

4°C/HN03 

4°C/HN03 

Filtered Sample Collected Yes[) N~ 13GWT ____ -F 

Pump intake @ · 

MS/MSD -

'() > s l ~/'b 

)8· &' 

Duplicate ID No.: -

Sampled By: Cmc:...:s~~ 
C.O.C.No.: 
Type of Sample: 

[X] low Concentration 
[] High Concentration 

See Low Flow Purge Data Sheets 

Container Requirements 

(2) L Glass Amber 

(1) L HOPE 

(1) L HOPE 

~ d.'<:t.sc ao-ro 

Collected 

\~. 13 '\.3& 
4"-\o,=r-y(.'\b~-=- '!:-7(; ~ 

% • d 7 -=- (}":-&- L 

6.o L 



( I l)Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 
.3\ 

PROJECT SITE NAME: NSWC CRANE . 
--~~~---~~~~~~~~ 

WELL ID.: '2> ~'->.:) \ ~ Q.-b 

PROJECT NUMBER: --~--J-~---'=i-$.._~~~~~~~ DATE: I -~ - Q'-4 

Time Water Level 

\\ 

\I ,, 
Lt 

,, 

Water Quality Meter (SN) 3$°'K<ri:) SS Pump Intake 
Control Box type (SN) .(\/ ~ 
Turbidity Meter (SN/]_ '-H..5 o ".?> CS'll . 
SIGNATURE(S): 7" ,&;:;:;::::::::=- PAGE1_0F.a,_ 



[ I L) Tetra Toch NUS, loc. GROUNDWATER SAMPLE LOG SHEET 

- -Page/ of 2 

Project Site Name: NSWC CRANE, SWMU 13 Sample ID No.: 13GWT .)20 2. 
Project No.: N7448 CTO 0343 Sample Location: 13MWT .32. 

Sampled By: 7": Jf/oJAH,,..1 

[] Domestic Well Data C.O.C. No.: oosz.. 
[X] Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLl~tu\TAf i ..... ··: .·•. 
.····· 

....... . ·:. ··.·· . ·:::•: ·. . 
_'? .· . <_ •... 

Date: 7/z7/04 Color pH s.c. Temp. Turbidity DO OAP Other 

Time: o~r4 (Visual) (S. U.) (~cm) (OC) (NTU) (mg/L) (mV) NA 
Method: 5,,,,,,,/ ~/£AL ti:.,,, IJ.S/I /f}.7}' 2.6 /'?" 7/ ... 

eYB~-PAtA:.,,.c:'."····-·· / • .":/:.~. ••• •• •••••• •• • :· ••••• • c-: •. •• •• -:·\, \:· ...... ,,: •• ·::.:.""::··:.::::.· ,.. •::.:·-·· . · .. _ ...... .. . ., ;: ....... ... . · .. -.. • ...... 
········ • .. ..:.x• .. -.::.·· .-::_-..•• ): .. _ .... : .. .-;.:.;-··.·.: .... . · ..... ·c.' ·::::':'.':.,:·:"'· 

Date: 7/Z?h~ Volume pH s.c. Temp.(C) Turbidity DO Salinity Other 

Method: 'JZA;s/A/~c. 
Monitor Reading (ppm): -
Well Casing Diameter & Material 

Type: z ;, d1 PVt::.. See Low Flow Purge Data Sheets 

Total Well Depth (TD): 2d. ')O 

Static Water Level (WL): ,.oz 
One Casing Volume(gal1(}} 7. 3 
Start Purge (hrs): 0830 
End Purge (hrs): ()?,5""0 

Total Purge Time (min): go 
Total Vol. Purged (g 7-7 

Analysis Preservative Container Requirements Collected 

Explosives SW·846 8330 

Nitroaromatics and Nitramines 4°C JI< (2) L Glass Amber rYe";J. 
Total Metals SW·846 6020/Mercuiy 7470A 4°C/HN03 (1) L HOPE Ye~ 

Diss. Metals SW-846 6020/Mercuiy 7470A 4°C/HN03 (1) L HOPE Ye([fio..JJ 

~RVATtON$:'fiOTE.$'F>·:········· 
...................... .· .. ······-·.·····.'<;/ ".:<}'.%) : ...... .-.- ......... .,-·rx.:. ··•-.::::;::-C'.f'; ··:··:· ::·:_-;: .• :•:·- .• ·•.-.:··x·· • . • ... •< < .. ·•' • ·• .. .. -:··--..·· ··:·- ·~: .. •·• 

Filtered Sample Collected Yes[] N°' «t3GWI "# . r:-@ 

/5". j 
,. 

Pump intake @ 

I/. eg I{ 0.1~ }',. 1.1,,,,.1 u.<- 71 L 

.....--........ 
Cit-:: .. .......,Uea}lte: ' 

... ... . · . .. ..... . .··._.> : <.( ·' . Signature(s): ... · . 

MS/MSD lJ>uplicate ID No.: 

~/~ y't:S ... 

/ 



['T-i:)retra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE WELL ID.: /,J HK7' 3 2 
PROJECT NUMBER: DATE: ~~~7~-~2~7---~~9--~~~~~~ 

Time Water Level Volume Flowrate pH Cond. ~mp. ORP 
Comments 

(Hrs.) . <Ft: below TO Cf; . l~bliiAfri~·\1 f;t~fllijJ •• ,.fl -~ lsiQISill Y\{I 'f';• · (~Volllm~&co1orl mV.:·· ' b.> •... 

"ffJ?Jo <;.oz. -
() A.4,;, '},a'? //t:>O //-> 7- ;z., .,,,:;~a z~ fj,?/ /7.~1 71/) ~U;f.-< 

..:>,.:.t~..l q ~·4 Zit:>~ /tU> '7. Z3 v.:.)~7 L. ti fj.'JJI P?,-t;'~ 7/ " 
090<> 9. L..;;. .. ~A:>O /()J 7_ 16". o.soa 6,, tJ.4-Z /?-6.? 7Z ,, 
".,,,,, 9 .h.;j 4/00 /t:lt:> '7 t>7 c)' 51'" s: i> 9.ez ,16'; 87 7.:J ., 

~~20 '-~J -5tJ00 ::)0 ~-P:;- .A 5"/?' .d 2. /4./5'" ..1•.so 72. .. 
,., <} :/ 0 q,!if"'/ 4'1'-'0 90 '7. o3 .... -;,-// .?. 3 ~o.~7 ,/~ ~-, '7 t. " 
L) () 4~ CJ,~/ 41-3"&> '} t:) 7. () <> 11.520 2.:> ~(), 97 I« '?I '7 l. ·' 
,., 9 ..... .,;> 9. 5'3 77t:lD ,jl 0 ~:11 o. 6"19 2-tt Jt)..,?0 l/J,71 7/ ,. 

LJ:J 5"4 - - - - - - - - - s""""'"'~ ~ ~""""~ 

Water Quality Meter (SN) ()/l!O/ 7f ,lfB Pump Intake 1£9' 
Control Box type (SN) di/~ 
Turbidity Meter (SN) / z 1>0 - /8 II 0 

SIGNATURE(S): ..... ~._vµ?....,... ________ _ PAGE~OFZ. 



[ I L) Tetra Toch NUS, loc 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
U QA Sample Type: 

Nitroaromatics and Nitramines 

Total Metals SW-846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7470A 

Filtered Sample Collected Ye~ No{] 

\~.~\ Pump intake @ ___ ...._I_-.!:>=--

MS/MSD Duplicate ID No.: ---

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N7 448 CTO 0343 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

Page_}_ot l_ 
z 

13GWT 330~ 
13MWT '2>3. 

QQ.'5Z.. 

[X] Low Concentration 
0 High Concentration 

See Low Flow Purge Data Sheets 

(2) L Glass Amber 

(1) L HOPE 

(1) L HOPE 

\ o . o ;;,.(. J ro3) ~ '\. ~ 3 t> 
-:: <o.O'-J 

r s): 

~~~ 



('"fb)Tetra Tech Nus, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE . 
----.-------------~ PROJECT NUMBER: __ "]_~-~-~---------

WELL ID.: \ ~ """"'~ \ ?:> ;?> 
DATE: I - a(, - 0 't 

Time Water Level 

,, 
I/ 

1, 

/, 

,, 
,, 
,, 

Water Quality Meter (SN) Pump Intake \).S' 
Control Box type (SN) __ N..._ .... A ______ _ 
Turbidity Meter (S~N.. "-' c.o.$ o - ~ .?;o Q 

SIGNATURE(S). -~ .. ~~ 
' ' 

PAGE_\ OF.l_ 



[ I L) Tetra Tech NUS, too GROUNDWATER SAMPLE LOG SHEET 

- -Page I of <. 

Project Site Name: NSWC CRANE, SWMU 13 Sample ID No.: 13GWT 3"f cf><_ 
Project No.: N7 448 CTO 0343 Sample Location: 13MWT '3~ 

Sampled By: C..C..l,... 

a Domestic Well Data C.O.C. No.: d05~ 
(X] Monitoring Well Data Type of Sample: 
0 Other Well Type: (X] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPL111tµ:DATA:. ; :: ••. < .. · , ... ·· · .. · .. ; ··<:> ··:· ·;;. ··. .;·· ··; ... ; . . .. 

Date: ~/2-'1 /~If Color pH s.c. Temp. Turbidity DO OAP Other 

Time: t4>'f't- (Visual) (S. U.) (mS/cm) ( OC) (NTU) (mg/L) (mV) NA 
Method: 81--.dcfe.e.. p,,,.np c.1-.tt_ 5.</16 ~.3'.R- 1e.ss 21 13 1"12.. "'"''·6 ---
~·"·~··· .. ······Ci;•J)i-;L:Z··.>;.·.s·•·•·•········•••· ·.•·;:rm :;•:•;•x:····•••·• .··•·.Y '.;.:·······:.•.·.:.•:••.······ •;•;;;;;.••·• ...• < .•...•.. ····•····•·········· -Date: f.k,lt/>~ Volume pH s.c. Temp. (C) Turbidity DO Salinity Other 

Method: 'St c,4.A .. r f\JIW'P 

Monitor Reading (ppm): -
Well casing Diameter & Material 

Type: 2." P'tc... See Low Flow Purge Data Sheets 

Total Well Depth (TD): z.2,"ffi' 

Static Water Level (WL): S'.ts I 
One Casing Volume(gal(O: 1¢,CJ 
Start Purge (hrs): t/J 9 Z. T 
End Purge (hrs): I <I> lf f-
Total Purge Time (min): l 'ftJ> 
TotalVol.Purged(gafti) \:Zai-

Analysis Preservative Container Requirements Collected 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 4°C (2) L Glass Amber ~ .. 
Total Metals SW-846 6020/Mercury 7470A 4°CIHN03 (1) LHDPE Yesa;i iJ 
Diss. Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) L HOPE Ye~~ 

PBSimVA-rtQJ4$JNOTI;$.i\\ ···•····· ..... ;· ···: .. •····;r:< ... ·· .. •.· .... 

Filtered Sample Collected Yes[) NdJ( 1dG'otT F -z.z.,ct~ ( 
- s.•>' 

Pump intake @ 11.s' broc t) c.:"ICA~ flr..cl.clee.. Ruttp t=f.t-> I )C ¢. J63 =- z I~,'"' I 
oft. 

to.q L 

Circle if AJJpli¢able: ; Signature(s): 

MS/MSD Duplicate ID No.: 

~c~ ----- -



["11:;) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE . S~u t3 i3~~ WELL ID.: -1 

PROJECT NUMBER: NC\e6e C."t1:) 4>2.~ DATE: -'f-k-,/<l .......... "f--------
c~«s.,.- ...- ;r-c•c 

Time Water Level Volume Flowrate ~~pir ORP 
Comments 

(Hrs.) ·• YFt.· b•fOwtoere;i ifttttm·m1 ~nfllwtl ~tmvf·· .J·. t'.!l~lilfm&;~t('Color) ' . ·'' l :; SIU$•.;¢ 

tb~'Z.+. S.iS 1 - - - - - - - - tt~~ ..... P.s"9t:> 

oS3T- 5'.6";' 1€z<P ,,"'.)_ 5.3s o.'3~ '3S 13.1'1 1~.10 '1 \53.t; $ t•,l\Tl~ C\co...,J.v ~rtre.(L 

j ;,$Lf;.. ~ l,f/; r ·?~c:;~ q3 5": 3-:;.. < >·3S I f:.S lS·9~ l=f·=f-3 1"t8.6 Sh'!l 'i~l"t c.le1.14'1 \N<11.~t"> 

• ~ss:;. S.64' 31.f ScP qct> 5.3~ <>•3St T'S I ~.6Z. \':f-.<t¢ tY=/·3 Slc9k4>-J c_tovJ.i w.o.~I{ 

Q>qq~ s 16d> 1 ~ ?> fcP Cf 2.. 5,36 dh3Sl +~ t at1s JS.is 1~8· l .S:l•,htly dove(y ~'I~~ 

a,q I "l- $'.{,fl ~ z.S<A BS £', 3G tl> • °&'1-9-- . -=1¢> ·~· 6(/) 
l~6& 14~·3 s1.,M-1v c:..tou..t.., w~+.-12 

ccrzT- ~.cZ. 1 't 64> Cl) s.is d. '3tf.S Sd> ti. 83 l +.":f'{ IY6 ·2. ''''~"""' ~\cv..ty Wdl~ (\ 

4't(3~ s. 6 2.' -·~.J ....ii: 8'1 s-.z9 <t>r'34 8 Cf~ I T-·r'-1 19 .3Cf i 't+ I I Slt'M'h' dCNl(.'f c.v~.:te<._ .- t';."'fJ..t 
<t>Cf4~ S.E.z.' 1 SSQS BS. s '2..'f (~• 3S~ S'I' 16 ·S''-1 t8·3'S 1'19 ,z SA .. M-lt c\o ... cl-f w•f"<'.1\.. 

c:t1S.+- ~. ,,, S6~ 82. s,q,3 (~r35 J ~$ 16.3 2. \Q .~' IS3.<J Stisi.+l"t c.\o..,.t.,. We.'T"e I'<.., 

r~o+ 5,,,, qs3a, 66 S.t/>S c: ,.3s95 z.s. 1s.:,z.. 18· u:. IS2· I c..\CA~ Co\JatT'(.0 

Id> lT- s.,~' li>13S~ B'2... 5.<b~ ~·3SJ '%2... tS' ·I I (8.69 IS' 'Z-·:S C:. l C.• ct UJ Cl -re. t'\_ 

\fl,Z.T s. '"'' IL\ re!> 8'2.. ~.,~ ti> ·3S'I> 21 t "I .6 I 1e.~¢ 1~3 6 c.' ~~ """"''"" (} 
111>'3• S,6¢ I\, Cf~t'l> 94> S'·~¢ ¢·3'i~ Z.1 11.f.(2. \~.~ '2.. 

'''· 8 
C.lCA'lt. toV<L\C..~ 

\<#>t.f =J ~-'"' l? .• ~-?-a> Ad> s.t/>, </J;'3\f~ z. t 'J.'12.. 1e.se ltt1·' C..I Ult.. ...Uet-rE' ~ 
~ 

(>.le..ll Po.ntMe..lc- u S.Ti'- Rtt-1 2.£. -. ...... 
- ~ ~ "'f>t,1111$... ,.,_,. --·s ·-

Water Quality Meter (SN) o lC.. Ol 3&.t A.S Pump Intake 
Control Box type (SN) _ .... M ..... P.._10 .... -_iss_s ______ _ 
Turbidity Meter (SN) I= L$ cc 
SIGNATURE(S): ~ C ~..:or:.._ PAGE 2--oF L.-



( I L] Tetra Toch NUS, lno 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
[X] Monitoring Well Data 
[] Other Well Type: 
[] QA Sample Type: 

Date: 

Method: 

Monitor Reading (ppm): -

Well Casing Diameter & Material 

vc::::: 

Static Water Level (WL): ~J.' 

Nitroaromatics and Nitramines 

Total Metals SW-846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7470A 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N7 448 CTO 0343 

Page_l_ of _l_ 

Sample ID No.: 13GWT 7;?0 z 
Sample Location: 13MWT :Jr 
Sampled By: (xp :c..~ ~+ 
C.O.C. No.: Od 54 
Type of Sample: . 

[X] Low Concentration 
[] High Concentration 

-- >,,-

I 
~,.3 

See Low Flow Purge Data Sheets 

4°C (2) L Glass Amber 

(1) LHDPE 

(1) L HOPE 

Filtered Sample Collected YesU N~ 13GWT ____ ·F 

Pump intake @ fl/ 4 

MS/MSD Duplicate ID No.: - --

7:~J 

(~OI ,,-o f:I 
/F,,;-:;,-

ir/.9 



( I L) Totra T~h NUS, loc GROUNDWATER SAMPLE LOG SHEET 

Page_L of _l_ 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13GWT ?;.t.:. 0 ct 
Project No.: N7 448 CTO 0343 Sample Location: 13MWT 3t;. 

Sampled By: J. GQt.E"~O"T 
[] Domestic Well Data C.O.C. No.: CIO 5 .3 
[X] Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

$AMl:'L1~'0ATA: ·. ··:··: .. '>.,> :: ··,.:· .•·: :.·:·+· 
····. 

... . ·<· .'.·•'• 
.. •) 

·.·. 

Date: 7 -~°' -0'-1 Color pH s.c. Temp. Turbidity DO OAP Other 

Time: '\t"i ~ ~ (Visual) (S.U.) (mS/cm) ( OC) (NTU) (mg/L) (mV) NA 
Method: c~-,~ \...~~;'- ~'4-UY 5,5J <o"S'o IS I C..'=- o..~ 

\ (o. '" 
~~\ ---

'1:_:-'l.!·:·-::._(.:::·:::, ·.:-:·.''·- ';':::-/_·-:·:·::::::_:.:-:::·::~ 
:.-:o:-: '-:\.:· __ ·:::··::_·:-.• _:::_:;:.~: y;i::;!cJ§d .. ,,, ,.,,.,, .... ·.'.· .·:·<<··'·.,· .• ··:·X'i .. ••··2,•; ••.'.':···:>.·::·'·:·· ·.<···•£'/'•···· ··•.•: :•::.'}<', .. ,,. ,,., :·:.•:.;, .. ·.;y'•··L.c.• · ........ 

Date: J - aO\ -A~ Volume pH s.c. Temp. (C) Turbidity DO Salinity Other 

Method: ~<-...-,~\.a...\\\'-
Monitor Reading (ppm): -
WeH Casing Diameter & Material 

Type: d'' ?V<-. See Low Flow Purge Data Sheets 

Total Well Depth (TO): ~I.'\ U 

Static Water Level (WL): \ ~ .1 O 

One Casing Volurrie(gal(Q: S. ~ 
Start Purge (hrs): O<>t ;::....~ 
End Purge (hrs): \O"\~ 
Total Purge Time (min): ., {) .. 

' 

1111 •... ,, .... , •.. ,. ,. 
..... . ... 

Analysis Preservative Container Requirements Collected 

Explosives SW-846 8330 
rv;). Nitroaromatics and Nitramines 4°C (2) L Glass Amber 

Total Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) LHOPE Ye~o) 

Diss. Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) L HOPE Ye!(liTo) 

Q¥:{$9:1\'fiQN$'l!~:';.· :·:>•·. ... 
.······:••'./' ····· ·.:· ',,· ... ..... , .... , .. '\ p.·.·· .·. 

Filtered Sample Collected Yes[) N1 13GWT -F ~l.'-\o 
\'t;./o 

Pump intake @ ~ 
1 
S ' Qi>:. 

( .. \(a3)-=- '·'"'\a ~~ d3' ~ :10 

-- S.6 \.. -
.Qircl~ if;AJ>pticaJ;tf~:.. ·•···· . · .. . .·· 

~ . MS/MSD Duplicate ID No.: 
I _:_~~ ~ 

/ 
-



[ll:)retra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE WELL ID.: ----"\_.?;,....:...;,-;....-_,.;...~~-'..;...;;;:3;;;;;....::<o::;.._ __ _ 
PROJECT NUMBER: i '-/ '-t <6 DATE: I - ~°' -o "=\ 

Time Water Level Volume Flow rate .,,,;~J.;d· Turb. DO Temp. ORP Comments \.... 
(Hrs.) (Ft. below TOC) ·. ........ ~~) tmIDM~iff~· ':'t;~!ll\:~: ~ 

~'ii- .<K","'. c ,~ CmV) {)Volume &·color) ., '!'- lh f 
. 4••'• .l ':'•{le ·.·.tl:J ••.. ; . '. . ~(L:: lsiuS:t 

nq :-3:.~ \.c,< .lo - - - - - - - - ~ '-'• .... ·~ ~...;-<<c· ..... •· 

(") '-\ ""~ '°'·("')<.\ 0. ~/) ">< t-1 r:. .~<::\ I ... °'\ ~~ 'Ho.\~ \ (,.. , ..... , 3>"'\\.~ c:SLi. ............. . -
("\<..\ s~ \~ . \'-4. "\.l:,o ~l} 5.,5;),. (o q 2-.. ~\ \<.o.~ \ (,,. . ;:, '-l ?..<-1 J-"?S " 
\Ac•""\ '°"-~-~ . ;:::i;1...\n ~o .S. S'1 {,,., q "I \ :c:::.. \.i::::~"'\/ ')S.<::>io ~y J • .:;- ti 

\A\'-\ \0.. ''-\ q -~-~(.) go s ,.5~ (c, is '"t \~ i (~.) "i( LS.~D -:2,'f"'/. 41 ,, 
·1n .~'-\ \G. ~\ ~•CIT') c;:.;., \ -~· c;~ ( .. ~.'.), q./ I b .. ~~ ; £. 7.t; ~'j l..7 , ( 
~ 0 .:.l, '-t '~ • L..q ~ "ho <ic;.n i;:. p:; a <.o '1S l °' . &. t<s, -5'-1 )61 7 / '?:.'I "l , 't ;I 

)O~~ \q. ~s .-i::-.. <.:.D <",( i\ J;. ~I &, Ys i) C\ .. ~ l<o./"I JS. t. b ~~0.1 -· ""'~ ~·-'< C..""-
\ ~-J 

-

Water Quality Meter (SN) 9°' )> <n::> .SS Pump Intake 
Control Box type (SN) k !\-
Turbidity Meter (~~ ':.j 4 .5 0 'i 3 0 
SIGNATURE(S)¥-=--~-"'--~-=-=--..... 11L_·~-~----__ PAGE~OFj_ 



[ I t) T•tca loch NUS, I"' GROUNDWATER SAMPLE LOG SHEET 

Page_I_ of 2-

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13GWT s1</>2_ 
Project No.: N7 448 CTO 0343 Sample Location: 13MWT 3?-

Sampled By: C.c...L 
ll Domestic Well Data C.O.C. No.: Q05=~ 
[X] Monitoring Well Data Type of Sample: 
ll Other Well Type: [X] Low Concentration 
ll QA Sample Type: a High Concentration 

SAMPUNG OATA: · .. ·.·.··<:·· ··:. . ···: .... .•.. •..... ··<·:··· ·.. . .. · . •· 
" 

... <.: ·•. :···: . . : 
: .. ... .· .. ·• .... ·:· .............. ·:· 

Date: 7"/3¢#'t Color pH s.c. Temp. Turbidity DO OAP Other 

Time: JI 4' 2- (Visual) (S. U.) (m&lcm) (OC) (NTU) (mg/L) (mV) NA 
Method: 6\qc:(J.e.t<:. P<.IA-t~ 01-<lR... (l,.U:. 'f:l,i=1't l ':1-•S.S 5_. <I> Z·'1¢ '~~.s -·· 

····<·.:;;.•/·•.· ..•..... ... · .... ·.:·':·· . ......... ········.:;<:••;:·:•:.:· ...... ·····•··•· ·:.:.::::::·:.• .. ·c:;:::;·...:; : ... :·•:':: ....... • .... · .· .•:.· ... .. . . .................. :•:•::,/.•·:·: :•::•· :.: . 
. ......... 

Date: =J-/34> /¢1 t.f Volume pH s.c. Temp. {C) Turbidity DO Salinity Other 

Method: 'Bl-lcfc.~ 'P()MP 
Monitor Reading (ppm): -
Well Gasing Diameter & Material 

Type: 
,,, p-vc_. See Low Flow Purge Data Sheets 

Total Well Depth (TD): z~. ts' 
Static Water Level (WL): f3, 36' 
One Casing Volume(gal/L): q 
Start Purge (hrs): ~~.,g 

End Purge (hrs): ·\11>2.. 
Total Purge Time (min): l 2 4 
Total Vol. Purged (ga({) Cf I 

--~ -Analysis Preservative Container Requirements Collected 

Explosives SW -846 8330 
Ge}. Nitroaromatics and Nitramines 4°C (2) L Glass Amber 

Total Metals SW-846 6020/Mercury 7470A 4°CIHN03 (1) LHOPE Ye~ NOJ 
Diss. Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) LHDPE Ye~ NO) 

~$~ftY,\TiC>~§1Nc>~i : ...•... · ... : .·· ... ·;;: i ···.·.· .. .•:· (:·:·:;- ··2: >'>: ...... ·.···.·::•: \;' < .... · /' : : ·.·. : :•· ·:'''15/'7<: 

Filtered Sample CoHected Yes[) Nol( ~11,1:r •F- z:ro1s 1 

- 13.36/ 
Pump intake @ 

•3 •-74 I 
t>.., Pltc. q, t-<. SqMp\e_, T4 ~f'J ® Th.s, L..t:<t..+r<>'\/ 

Circt~.if"PJ>licab~: > :. : Signature(s): 

~ fouplicate ID No.: 

\...._ \S FDcp=/-3<$ <PY<i>I 
j 



[T-1::) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE . WELL ID.: \ 3 c;,..VJ r 3 :;-
PROJECT NUMeER: N~'-148 e.... 10 <Ji3'i~ DATE: --"':/--1'3-c/>--/c/J...,..._'1 ______ _ 

Time Water Level 

CHrs.l . <F b.,... ,. . . ·~\"' · . t .. · elow TO~· ;;r 
dlSS.3 l3,36, 
¢>'f4>2- 1'1, 13 I 

d>'l17 l'-t.lS' 
i'b~i:z. \I..! , 'Z.' . 
c:1>q3z.. 1'-l.CJ>3' 
(:bqyz.. I "I .¢>2..' 
cbq c;z_ I I.I' .<6Z.' 
I cb 4>'1 ltf.4>2..1 
\dl I~ l'"i _d>;I 

t ct>U.... 14,d>? I 
let> 32.. l l.t .<t>z_I 
14>4? }l.f,'(>2.' 
1tbcG2.... 14«>2.. 1 

11..-b? )\.i ,cf>2_ I 

-

Water Quality Meter (SN) 
Control Box type (SN) 
Turbidity Meter (SN) 

O...,c.< ·< :s.T t·'-·"""'J.. =T-S "''F-'-' ., 
' J 

Volume 'F~o~~miiJ o: .. Comments 
~.· ·~· ;Jl~~otu'i)i'i':.~. co•<>~> 1 . " . . . . . .. lsfi Cm ... ·'· - - - - - - - 8u,.N P.i""P 1ie::5 

l 1~~ l ~~~ , ... z.~ ct>.\~C Stb 4-~"I \5·3A L'-1'1'·.0 S'l,, \.-+\y t...touJ "f .,U«'rE' vt... 
'2.. 'Z.~a! lld ~)I 'Z-2. <l • J"I b ,., _:i. Y1l2. lS. 6..S ''-'"' ·'6 e1c....e.. w)s...,. .. 11 ~N·hcle..S, 

'3 3-'r<D 11<;0 4,, 2.8 ("0 .J"ib 2.<• 3,99 IS 1 5"d> l361~ C..\~f. °'\1}$tll.,I\ Arl-tc If> S. 
"),¢¢-! b3> C...'Z...S c!>, rsm l " ~.g& 16.S-8 t35,6, c::.le.u£ we1.i-eQ 

l.f I 62.<$ 62. (;.~\ Or tS2- I t 3.SC. l 6. :f'.\ \53·i\ C. l ~Cl it. ~f't'T""'"-ft. 
5", 2. z.4:ii 6cb 6.L.Cf ( >clS'f ld> ~.Tl ,~.er~ t3't, I a~at2.. !Ml'rl!.r? 

t;, A tll c:q 6.z.t; t )ti Sb ~ .s '3'.SZ. t-r. '1>11 16'-f.~ e1e~e ""'are~ 
b1'4tC Gd> b.2.8 l), \$CJ ~·. 3. '1'f l~.cb:::> \33.:S c.1 ~"'ft_ \Nc{'f"~ f'l _,. 
::,..6cp~ ~q h•7-":/- c>,I/;."=~ :;id 3'."Z~ I~· Z. I 13'3. b Cl eA 'la- W(lTe 2-

':T.6<bQ kb ". z.q ~>rt6S 6 •'i 3>16 I ':I-· 1¢1 l3Z.S C.l t!~4 ~..,.-e.~ 

s Zcl>cl> ~ 6·26 <l ~ f' ,., b•'- '3.~ l'i-1 ·~ t32t4 C1c•ti?. 1.1.iotTe.~ 

9. 8"(f) k:h 6,z:r <; ·l'T'! t.t I Cf "2,.Cf~ '";-.3\f l'32-6 dted'2 IAJ(f.,...C:. ~ 

q .'-let>~ l,<b "·2' a>.t~'-1 _f;.eb -z,C'ft'IJ '~.3.5 133.s ci 4!..ot R. ~<'ti~ r? 
wet..L 1' ... - ,. eT't!'2.S. S"'toorbi 11 Ud -

~ 

~1N1.0l1...a II a~"'t"" ~ ·--

Pump Intake 
P\Plf - ISS!> 

SIGNATURE($):----------- PAGEZOF ~ 



GROUNDWATER SAMPLE LOG SHEET [ I L) Tetra Toch NUS, loc 

Page_l_ of 2.... 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13GWT °3 8 </J 2-
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Monitor Reading (ppm): 

WeU Cssing Diameter & Material 
.., II p•r' 

Type: '-" " -

Total Well Depth (TD): 6=/.~1 

One Casing Volume(ga(O: '3, &CJ 
Start Purge (hrs): S 3 8 
End Purge (hrs): l l- I ~ 

Nitroarornatics and Nitramines 

Volume 

Total Metals SW·846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7470A 

N7 448 CTO 0343 Sample Location: 13MWT.36 
Sampled By: C...C..L 
C.O.C. No.: OcJS4 
Type of Sample: 

[X] Low Concentration 
[] High Concentration 

pH S.C. Temp. (C) Turbidity DO Salinity 

See Low Flow Purge Data Sheets 

4°C (2) L Glass Amber 

4°C/HN03 (1) LHDPE 

4°CIHN03 (1) LHDPE 

Filtered Sample Collected Yes() Nd'£ 1 S4SS~'.N'Jof:T:::::::::::::::::::--FF bi • "ft/> 
I -61•€,Y 

Pump intake @ ~ 6 6 Fro"" To<:-
~ .tf;i;:j't/>.l~"b ::..¢.CfS ~l\o,.S 

OR._. 

3,,q L 

Ciro~e if Applicable: Signature(s): 

1---=---S/M __ S_D.....,.-D-u-pl-ic-at=e=ID=N=o=.: =======::-:_-:_-:_-:_-=_-=_------1 ~ ( ~ 

Other 



("Fl:) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE . (wMu J3 
PROJECT NUMBER: N !f-'-t\o\I ere tJ; !>"f 3 

Time Water Level Volume 

Water Quality Meter (SN) tJ, IC 4l~4 AG 
Control Box type (SN) J!'\P tf) - 1sea 
Turbidity Meter (SN) ~ \~~ 
SIGNATURE($): ~ C. __ 

WELL ID.: t":. M~T 'SS DATE: ----!/-,,.,,.,../'3t!>,.....,..{f...;;;.\f---. ______ _ 

ttA•""' ~·o, So 0 t:. 

ORP 

Pump Intake 

PAGE °2-0F Z-. 



( I L) Totra Toch NUS, I~. 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
[X] Monitoring Well Data 
[] Other Well Type: 
[] QA Sample Type: 

Time: 

Method: 

11111;;. 

Method: 

Monitor Reading (ppm): -

Well Casing Diameter & Material 

Type: d," 

Nitroaromatics and Nitramines 

Total Metals SW-846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7470A 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N7448 CTO 0343 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

Page_lot~ 

13GWT 33oa 
13MWT 0<\ 

0053 

[X] Low Concentration 
[] High Concentration 

See Low Flow Purge Data Sheets 

4°C (2) L Glass Amber 

4°C/HN03 (1) LHDPE 

(1) L HOPE 

Filtered Sample Collected Yes(] N1' 

Pump intake @ d Q.' 

13GWT ____ -F 

MS/MSD Duplicate ID No.: 

\\. ~ ~ (. \\o6)-:. \ ·'\ ~ 
::/ .. \\_ 



[ it)retraTechNUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE WELL ID.: \~~'-A. .. :;)""°" 3°' 
PROJECT NUMBER: 7 'j 't ~ DATE: ----,-... -.:l-Cf---0-'t------

Time Water Level 

(Hrs;)· .. ··•. . ·.·ct:iJ'.t>.i1eiw./toe1··;, 
\~ ':i.._"<" \I..\ .~ ,;::' 
\~~~ \~,}~( ... 
\~-c::" t:.. \S, £.,.'"') 

'.Ar-,..:: \5 ")q 
\:2...\C \ !=S. ")( ~ 
)~".::.\~ '\ s ·°'~ 
1-:i...:::i...~ \.c..qj 
I ?..,14~ \I~ . c'"L~ 
) ~)~1:, ) L • • (""') 'S< 

Water Quality Meter (SN) 
Control Box type (SN) 

Turbidity Meter (<:::z· 
SIGNATURE(S) -

~-- - - - - - -\.a \~) :c:;.~3 ::1... I ... -.:2..,. \~ ,1;,d,~ \<a .:..i I 
~.n '~ =::: • ..:;.; ~ ~14~ I.I .~.~:::t "l:1 .s<. 
?,,, • ('") \<n) .t::;. Ci \ ~~\ ~. \ ««;. '-\l \ {,., • l ... \ 
L\.O k:Sl""> ~' ~ .-;t 3~to ~. \ s.~\ \(a .~d 
~ ('} \ (""" 5.~~ ;a..."<.\ 'c:: . ;:... -"· ";lt.,. \L.. .~E: 

'-· 0 \ r10 c. ~'-} ~~}~ 4 • ) Ji::::: • ,;,_) \I. ... ~? 
/,0 \~ _,::;. ~4 1'.:2.. C!2 ~ . .., _i; (,. ' , (,, . "i :l 
~.o \ ri;(') c; IQ.~ ~.t;~ ~.~ L ... rj.( 

\ (o ·-~' 

Pump Intake 
NA 

ORP 
Comments 

~ tmvf ······· "'·~1wa1umeY,i¢01or).; .;.: . 
' ,, ''·"'·· "' .~, .•. 

- - '" ....... ~ c .... , ........ 
~\.~ ~ '\.,, ... " l' ) 'l""o..r, ... \.::, .. ~--~· 
~~\.;l. \\ 

. ' 

?.:>\ .<.\ \\ 

~\.\ \\ 

o~\.::"I \\ 

0.~0.( r· 0 • -
~\."'ic ,, 
~\.C o!'L.~kl ~-o<0..._1> 

' " 

PAGE~OF-\-



[ I L] Te•a Toch NUS, loo GROUNDWATER SAMPLE LOG SHEET 

- -Page I of z_, 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13GWT 4-tJ o Z.. 

Project No.: N7 448 CTO 0343 Sample Location: 13MWT eJ.<j 
Sampled By: T /f10JA-.1.t,.J 

n Domestic Well Data C.O.C. No.: aa53 
[X) Monitoring Well Data Type of Sample: 
n Other Well Type: [X] Low Concentration 
0 QA Sample Type: [) High Concentration 

$AMPIJ~OAT.A:'··; ·•·•• ;>\i :.• .. · .. ··· .. ..:: .··.·. 
· X ':::''•x., : .. :· .. ···•· .. :>.'· .· . : ·. . .... •: ... ·····•··•···•··········· ···.: :•:· ................. : ·;::: :·.·. ···:;:· ... · .... 

Date: 7/30 / CJ4 Color pH s.c. Temp. Turbidity DO OAP Other 

Time: 
. 

//Z4 (OC) (Visual) (S. U.) (~/cm) (NTU) (mglL) (mV) NA 

Method: SA"1 tf'" ~LE.+-< ...;:_oq o. JZ<J /SOZ.. /.4:8 <:). 3, fj/j' --· 
~·xc.·.······.·•·.·• ····:•············· .. ·•: .. ••::·./•:: .. :·:·::.>.:•.':>:. ··· ..... .. • ... ;.; .. )j . .;\ :· . ........ 

f\>Xfrk! ::. :y,: ":•::•::::·>• 

Date: 7/30/~4 Volume pH s.c. Temp. (C) Turbidity DO Salinity Other 

Method: D,.,,_/:'-" fc_./ BAc:/~ L 

Monitor Reading (ppm): -
WeU Casing Diameter & Material 

Type: z ... )fj pvc. See Low Flow Purge Data Sheets 

Total Well Depth (TD): z7_70 
Static Water Level (WL): /7, 8 7 
One Casing Volume(gal/L): "·' Start Purge (hrs): o~~o 

End Purge (hrs): //Z,O 
Total Purge Time (min}: j0 

.......... •::;·•:: - ................................. _ 
Analysis Preservative Container Requirements Collected 

Explosives SW ·846 8330 

Nitroaromatics and Nitramines 4°C (2) L Glass Amber ~ 
Total Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) L HOPE Ye~ 
Diss. Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) LHDPE Y0fl/(fo~ 

~~~~JlON$•1troTESf\········· :.· ·i··. ·· ,/:·O ·· .. ······ ··.: ;·::••c.:: ;·· ::-'/'': f. ';t/: •.:c>::.• ..... . ·.':·:·.- ..... - -.. -.::: ... :,,: '/;/·'.''·••(:·····-.. .. .'.:_:··: .·:':.' •. .--~·:-:.:::: ·.:·:·::·· 

Filtered Sample Collected Yes[) Nol 13GWT -F 

Pump intake @ 23' 

9.83 i )( 0, l~ 3 :" /. 6 /"'/ '"" 
(0. I '-

Pircte. if Aj.>pticable.: 
:• .... >·· ... Signature(s): .· 

MS/MSD Duplicate ID No.: -77 ~ --



('11:) Tetra Tech NUS: In~. LOW FLOW PURGE DATA SHEET 
..... 

PROJECT SITE NAME: NSWC CRANE . WELL ID.: I ..3 MW r .¢0 
PROJECT NUMBER: 7448 DATE: --7 /_3_Cl_/...,a_4t _______ _ 

Time 

CHrsi) ·'· 
0~40 

1030 

/io o /& .. Z'J 7800 too s;o7 o. 3Z 8 /.~1 o. 4( J4.~ 5~0 CL.EA-A 
lJJ6 

JJ2.. C) 

JI~ 

Water Quality Meter (SN) a /C, 0 ' 7, A A Pump Intake 2,3 ' j)~i'c.A-/.CJ /..$~AP()a;C.. 

Control Box type (SN) M P / IJ - /2.31 PP"""',-
Turbidity Meter (SN) ~5'1Z - 3S'02.. 

SIGNATURE(S): ~ ~ PAGE_g_OF Z.. 



( I L] Terra Toch NUS.loo GROUNDWATER SAMPLE LOG SHEET 

- -Page I of I 

Project Site Name: NSWC CRANE, SWMU13 Sample 10 No.: 13GWT4ICIZ 
Project No.: N7448 CTO 0343 Sample Location: 13MWT~ 

Sampled By: -r: ,t!. = S". c, 
(] Domestic Well Data C.O.C. No.: aas+ 
[X] Monitoring Well Data Type of Sample: 
(] Other Well Type: [X] Low Concentration 
(] QA Sample Type: (] High Concentration 

$-AM'~gltl~'Q-'TA; > •<< .·····••.•.····.···.· .. •• ' • .... \ .. .·. 
······- · ....... ·. •·· ...... .. ·············\·•····'\ii·•·:••· .......... < ·)•""· . 

Date: 9/ I'/();/. Color pH s.c. Temp. Turbidity DO OAP Other 

Time: O»lh (Visual) (S. U.) (mS/cm) (OC) (NTU) (mg/L) (mV) NA 
Method: :l';tf,,,.,_u e~~<.nrf 6. l:J';,- /_arJI 1-f-73 /(CJ 0- S-J /~j ---

.. o-. .:·:c···::· ..... -:·::::·::'·.'.:·.·:·_..·,.,.:.:. >•"•·""'"'···· ..•.•. ·:. ... ··: .... ·c::• .•... : . . .>..;.. .. :.>··.········ \ ......... •.· )./.>::::.:o , .. ·,•/•,.·· .-: ... 
•.·•···· .... 

. ···'': .............. ..... . ·'· . .. ;:. 

Date: 7/31/a4 Volume pH s.c. Temp. (C) Turbidity DO Salinity -etttell~" 

Method: lks. 61ti/a~ .I (,".g5" /,IJO I 1~-13 //CJ d-S--1 ·- 141 
Monitor Reading (ppm): -- ' 

. p,c.y ,, 
Well Casing Diameter & Material 

• 
Type: z '"& ,vc:. See Low Flow Purge Data Sheets 

Total Well Depth (TD): 67-8 
Static Water Levet'(WL): ~G.Z~ 
One Casing Volume(g~L\1) 
Start Purge (hrs): oazo 
End Purge (hrs): t18>Z.·S-
Total Purge Time (min): s-
Total Vol. Purged ( /.~ 

Analysis Preservative Container Requirements Collected 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 4°C (2) L Glass Amber ~ 
Total Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) L HOPE y fnfffiiii ) 
Diss. Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) LHDPE Y~o } 

"--"' 

Q8$i;WAJJQ~$Pm>T~£········ . ... . ....... •··· ' .... ·'.•; .. ·.·· ... • ... ••· ·•.y••F • •/ .. T'/S;if'}"';\'[.".7-P.-('··; •.. :•<x-Y·· ••<>;····· .............. ··•·•··•••'·•,;••.•xo• .. ·''.'.'ff:' 

Filtered Sample Collected Yes[) Nol 13GWT ·F 

Pump intake @ #A 

.1~3 
,_ 

o.z'1~ I (1'4 o.Jf't. l.f" 5 )( -
Circle ifAppticable: ,. 

<• ... Signature(s): 

MS/MSD Duplicate ID No.: 

~/~ -
./ 



[ I L] Tetra Tooh NUS, loc GROUNDWATER SAMPLE LOG SHEET 

Page_\_ of _}__ 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 130wr 3aoa 
13MWT '::\ d Project No.: N7 448 CTO 0343 Sample Location: 

[] Domestic Well Data 
[X] Monitoring Well Data 
U Other Well Type: 
U QA Sample Type: 

Monitor Reading (ppm): -

Well casing Diameter & Material 

Type: a '' 

Analysis Preservative 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 

Total Metals SW-846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7470A 

4°C 

4°C/HN03 

4°C/HN03 

Filtered Sample Collected Yes[) No~ 
Pu!flp intake @ d 3 ' f' 

13GWT ____ -F 

7/a\}o'-\ u.:> ~ ~vJL.. 
ao.'40 

MSIMSD Duplicate ID No.: 
~--.- ,.....-

Sampled By: 
C.O.C. No.: 0054 
Type of Sample: 

[X] Low Concentration 
U High Concentration 

See Low Flow Purge Data Sheets 

Container Requirements 

(2) L Glass Amber 

a.~.~s: 
a.o.3"\ 

(1) L HOPE 

(1) L HOPE 

Collected 

3. \ '\ (_.\(:,~ ·:.. o. b \ °b~ 
= \.°'i \_ 



( it) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE . WELL ID.: \ ~ ~v....> \ ~ d. 
~~------~~~~------~~~ PROJECT NUMBER: :> ~':\ :g' DATE: -, - ao 4 Q'j 

Time Water Level Volume Flowrate pH~emp. ORP 
Comments \... 

{Ft: .betQw:tOQ>~4 <' # <\•'"'),:;a·-.:<'.~.\~~~ ftBi'""~····\ 11 • , ' , < • ' ~ ' •. ''°1.' •!\''''- f(mV) .. :·t;\Joluij'l~fl'Cdlor) .. (Hrs.) 1::,~11Jf"' ~a~"- · : · 1%, ·.. • '1sh,11It 
r..-Y:::...t"'J'"'\ ~() -~I..\ - - - - - - - - ::::.....~"'" .... ~ C--..;..; v ··- <:! 

f"")<\ \~ ~\.3S (") .. ...., {-") ·10 F.. "S () '\'\'O \~o \ ·°'\o \\o.b\ 1.-A.o ~ .............. ~ :~ 
Q 

-;.. 

(JQ':l_'i .. ~\ . ( ... \ \ ~() (I"'\ ~J;, /L 'o?-... \ "150 ~ "IC '\\o >~3 '"&: J • Co " ('")Q,::1., .._, ~'\ . °'·~ ~. \c }¢ 5, ·1.<' \~o. -~<') '·°'~ \c,...03 x..'..).<.. , , 
o~~~ ~~.~~ a .. "bo }0 .s 7"'1< \ ~°' L'Ci.. c;o :.:>. • \ ·~ \Iv.. .~C\ "1((. • l' ~o... ... '-.... -- ~- ...... 
O<\."<;'-..\ ;.....~ • l .. (') -°-·So }0 _t:; '~ ,~., {(',,t;;Q Q. \-:2, HJJ.u ... '9"11 J ii 

\.-"")(-)~ ;;.~ ··°'6 ~ . ;::, {"'\ /u .c: .., ::i. \"\(o ').\ax-... ~. '~ \(..,. l.Co Jo~. / /( 

\a.,._, ~ .::i. •. ~<l\ ~·~ JO ~.(o(o \C\ ..,,~ G\·\d.. \(ii.11 ).~. J II 

\ C\ \ \..~ \ ~ "\ 0 0 \l ,,_ .... .... "\.. - c...._ .... ~ . 
I) "\ \ -

Water Quality Meter (SN) °'>9 ~ Q'C> S 5 Pump Intake 
Control Box type (SN) tV A 
Turbidity Meter ~/)-7 "=\c,. S'D 't J ~ 
SIGNATURE(S~ .;_, J-?:::> ~ __..... PAGEiOF~ 



[ 1 l) ToOa Toch NUS, loc GROUNDWATER SAMPLE LOG SHEET '® 
Page of d._. 

Project Site Name: NSWC CRANE, SWMU13. Sample 10 No.: 13GWT \..\Po~ 
Project No.: 

[] Domestic Well Data 
[X] Monitoring Well Data 
[] Other Well Type: 
[] QA Sample Type: 

Monitor Reading (ppm): -

Well Casing Diameter & Material 
"',, 

Type: o 

Analysis 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 

Total Metals SW-846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7470A 

N7 448 CTO 0343 Sample Location: 13MWT U..,,~ 
Sampled By: -.....,( ..... .,-0_4.l_.c:.;;::~=-~--

C.O.C. No.: ooS-4 
Type of Sample: 

[X] Low Concentration 
[] High Concentration 

See Low Flow Pur e Data Sheets 

Preservative Container Requirements Collected 

4°C (2) L Glass Amber 

4°C/HNOa (1) l HOPE 

4°C/HNOa (1) LHDPE 

Filtered Sample Collected ~~[) N~ 13GWT ____ -F 

Pump intake@ \) .~ · 

¥ j, )o'--' ~ ""~ \ .._ ...,..&_ °'. 2>.S' 

MS/MSD 

\3.3~(.\<o.3)~~.\/ ~~ 

~'< 
~ ~ .. \ \_ 

): 



( I t:)Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE . WELL ID.: -~..:;...;._..~...__...___.i..-.1...-----
PROJECT NUMBER: 'J '1 '-\ '"3 DATE: 

Time Water Level 

Water Quality Meter (SN) 
Control Box type (SN) 
Turbidity Meter (SN) 

SIGNATURE($): ~+--~-::w1.:......::::==--0Ll...2:~~~-

,\ 

Pump Intake \ l • ,5 I 

11 

ti ,, 
l 1 

PAGE-1.0F~ 



[ I t] Tetra TO<h NUS, loc 

Project Site Name: 
Project No.: 

U Domestic Well Data 
[X] Monitoring Well Data 
U Other Well Type: 
U QA Sample Type: 

Monitor Reading (ppm): -

W eU Cssing Diameter & Material 

Type: z. " Pv c.. 
Total Well Depih (TD): SS.~\ 1 

Static Water Level (WL):6"1. 'f 1 

One casing Volume(gatzC):\~·lS 

Nitroaromatics and Nitramines 

Total Metals SW-846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7470A 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N7448 CTO 0343 

Page_l of Z 

Sample ID No.: 13GWT 'f'-f <{J <...... 
Sample location: 13MWT "'f '-f 
Sampled By: 
C.O.C. No.: 0054-
Type of Sample: 

[X] low Concentration 
U High Concentration 

See Low Flow Purge Data Sheets 

4°C (2) L, Glass Amber 

4°C(HN03 (1) L HOPE 

(1) L HOPE 

Filtered Sample Collected Yes[I N<?)t. 1 a~Q.;11,NoOJT+==""""'=,,,,,.iE;;.. EtS.81 
- 6«.l·'iC 

Pump intake @ ~ / b -roe... 
"21. 'f I )C "'·163 .:: 3. l.f8 G-..llOlllS 

O/l.. 
;3.IS.L. 



(11:)Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE . 1 SwM" t.3 
PROJECT NUMBER: N r'f'i 6 C.."Tb ¢3"\ ~ 

WELL ID.: 13 t°"ltAJT 't"f 
DATE: 8/r {c$ <-( 

SuNt:r/, '"'"""'e( 8'0 
(::.. 

Time 

Water Quality Meter (SN) <t> I C ¢ f 3 \J A t9 
Control Box type (SN) ,._Plo-- t60!> . 

Pump Intake 

Turbidity Meter (SN) A J C.. '=' ~Sct>ct> 
SIGNATURE($): --=~'-'--'---'~-,u.1-____ _ PAGE '2...oF L 



( I L] Tetra Teoh NUS, I~ GROUNDWATER SAMPLE LOG SHEET 

- -Page l of 2:_ 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13GWT 'J.5~2.... 
Project No.: N7 448 CTO 0343 Sample Location: 13MWT '-15 

Sampled By: Gc..L. 
a Domestic Well Data C.O.C.No.: 005,3 
[X] Monitoring Well Data Type of Sample: 
a Other Well Type: [X) Low Concentration 
a QA Sample Type: a High Concentration 

SAMPl,.IM~••Q4TA: ' ····/' _·.·. ,·:_\._ . . ··.: . ;. ·.· ······· .• ·········:•: •·:.:•..-:-:·;e· · .. ; ;,· ... ; .. /.;; ···.;-...-. :;: \ .. ;.• 

Date: =J--(2...'l(<I> C/ Color pH s.c. Temp. Turbidity DO OAP Other 

Time: \64>Z... (Visual) (S. U.) (mS/cm) ('C) (NTU) (mg/L) (mV) NA 
Method: ~p.,,...p ~e... b-:n ~·~3 2.S-251 19' -f, 'f =!-- \\6...S ---
~V~~:PAtA: -:.-.: .. •·....... · .. • . .-. •···· ..... .. ... ..• ..... •···· . . ·... . : ..-:: .• ·: ·•· . .i .. ; ................ · .. •.· ....... ; :.; ; ·.• ... : .. :.••.'."-:'-.\ ..... · .. · ·'·•"-' 

Date: =r ftt, ,,,, 'f Volume pH s.c. Temp.(C) Turbidity DO Salinity Other 

Method: BrcA.f~ Pc1/ll\P 
Monitor Reading (ppm): -
Well Casing Diameter & Material 

Type: Z...'' P'<C- See Low Flow Purge Data Sheets 

Total Well Depth (TO): 83.#1 

Static Water Level (WL): '1.'1.3'1' 
One Casing Volume(galtO: 8 .31-
Start Purge (hrs): I 'i 3 ¢ 
End Purge (hrs): 1-=l-~4> 

Total Purge Time (min): 18'6 
Total Vol. Purged (g t3..S 

Analysis Preservative Container Requirements Collected 

Explosives SW-846 8330 

~ Nitroaromatics and Nitramines 4°C (2) L Glass Amber 

Total Metals SW-846 6020/Mercury 7470A 4°C/HN03 (1) l HOPE Yei:INCJ 

Diss. Metals SW-846 6020/Mercury 7470A 4°CIHN03 (1) L HOPE Ye'1f\i(J) 

QB"~ty~~N$"'/.NQ1"~!./ · :·-···-··· .. • .:j<;: ...• •·.·•.· :·., .. ··•··· ....... •';<::; •:t•···;; : .. •• .'..%::{< <: ... ···y .•.....•.•• ; ;;-: .... .:"<--···.•·•· .. · ..... 

Filtered Sample Collected Yes(~ 13GVV I ~ 5'3.eO 
-6<1· 3<j 

Pump intake @ 8¢ / }~;Toe., - \'3.66 ')( (2.-)"' ~tl>-<l>'-1~8 - '2.. 2.'2. 3._,1,s.. -
7'/2'ff4>Lf - 1--=1-·"f'l 1 F0M \l:>C.. G) ISL/CJ • 

Ott_ 
l)Tv-1::. 8.31- '--- P.,...p~~ ~qS 111L-/t111,,,,J 

~ifAIJplicaf>le: ··· ; 

······ ·.·.·: 
. ·-: . . . .·· Signature(s): 

MS/MSD Duplicate ID No.: ~C-;(,Jlr_ ---



["fl:) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE, S~\J 13 WELL ID.: \ 3 Y°l'\wlliS 
PROJECT NUMBER: N7;'1"\f> C..-To ¢>3'i ~ DATE: --..,,,4.-.7.-~-(c.,...~-'t-------

Time Water Level Volume ORP 

Water Quality Meter (SN) o l co I 3 "I A S Pump Intake 
Control Box type (SN) t"' P to - IS 9c$ 
Turbidity Meter (SN)~ 1.i.&~- lJWI'. 
SIGNATURE($): ~ C.j:T.- PAGE ZOF <--



( I t) Tetra Tero NUS. I~ GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NSWC CRANE, SWMU 13 
Project No.: 

[] Domestic Well Data 
[X] Monitoring Well Data 
[] Other Well Type: 
[] QA Sample Type: 

Date: 7 /~o/d4 Color -
Time: /3.~ ':f (Visual) 

Method: S4me 

PUR(.;E DATA: .· ..... · .. 

Date: 7Ad/44 Volume 

Monitor Reading (ppm): -

N7 448 CTO 0343 

pH 

(S.U.) 

pH 

.. .. .... 
s.c. 

(mS/cm) 

t/1.71~ 
.... ..... • .. 
s.c. 

. .... 

Temp. 
( .C) 

/"-/</ 

Temp.(C) 

.. 

Page_L of _2-

Sample ID No.: 13GWT460Z. 
Sample Location: 13MWT% 
Sampled By: 
C.O.C. No.: odS3 
Type of Sample: 

[X] Low Concentration 
[] High Concentration 

Turbidity DO OAP 

(NTU) (mg/L) (mV) 

Z-1/ (). q,S- J.!l/ 

.... . . ..·. 
· ... 

Turbidity DO Salinity 

·. 

Other 

NA 

Other 

Well casing Diameter & Material 

Type: 2 l) "' p V ~ See Low Flow Purge Data Sheets 

Total Well Depth (TD): ~7~o 

Static Water Level (WL): 1:i"7.J4 

One casing Volume(gai1()4'. ::' 

Start Purge (hrs): /Z/t:J 
End Purge (hrs): J 33 d 

Total Purge Time (min): 9" 
Total Vol. Purged ( 7, ~ 

Analysis 

Explosives SW-846 8330 

Nitroaromatics and Nitramines 

Total Metals SW-846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7470A 

Preservative 

4°C 

Filtered Sample Collected Yes[) Nol 13GWT _____ -F 

/ :;>, 
Pump intake @ __ e>_ . .:> __ _ 

Container Requirements Collected 

(2) L Glass Amber 

(1) L HOPE Ye~ 
(1) L HOPE Ye~ 



("fl:) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE . WELL ID.: _ _,1._~ .... M ........ w--T-r___,4 .... ~-------
PROJECT NUMBER: U48 DATE: _·L_30 /,ur .. 

Time "Wtw;;~~ ~I~ .,Hrs:~'.}1: • y , '. ..,,. , -, , , .. ,," '. :; . , ~~ """' -~ .. r . : ; ' i • , >.;, • ~ 

IZ/ 0 S7 . .1.a - - - - - -
/ZZ~ zt? .. / ~ I':/o(.{J /~O ~,,,pz '1/ge 10.r, O.d8 /d.~-' 
/230 ~7 .. /~ '2."-0 i!f) '" L 70 n .. Ro~ 7. ~2 0.07 ,/LL ... ..;'7 
/~~" 5"7. /t;; -a too 9C &. • .Z.6 t:J, MZ. ,4~~ O.t>~ /438 
I Z :1)&> S-7 .. /b 4t:J00 !}tJ '1.,.J'_ 7 o.S<Jo 14. 2, t:) o. a..: 14;f2-
/,30& 57 .. /C ILJ.lffloo 90 &.. 2.7 ~ 71& 3. 9.e; 0.1)(.'. /'42.f:> 
/.310 s7./7 -rs~ - 9 () /... 7~ C),74~ 3.dZ... o.o:r 142.Z... 
1320 S-7. 17 /;,70 C> 9 (;) A.. 2.~ ,,. ?90 ~. 0 z._ 0. t:>S- /.¢1'5 
J~~o 5"?./8 7~00 ~o L.2< o.71/~ 2.-111 o.do J4/0 

/~~.3 - -.. - - - - - -

Water Quality Meter (SN) o/ e e:> fl 7 !J AA Pump Intake 
Control Box type (SN) MP/e> - /2 S/ 
Turbidity Meter (SN) 359Z ~ 3.so z... 
SIGNATURE(S): ~~ 

ORP Comments 
t cmM):·· 1·1;JFt · ... ·"~~~~Ii¢~1off ·.•. ':· •. 

- <".LJ'l.-,1. .P.tt:/..rct / 
/03 ,.,/./t'.AA' 

J:t. i 
,,.. __ .A-4 

/;!2-- CL,,r.,tp..,c 
~.Z./ C!~£-1-< 
/2..D /f/.r.A;< 

12~ .A/6°A/t 

I2<'0 /../..&'AA' 

I~/ /</~-~It 

- .,. _,&,,,_ ~ f"~--.d/p-

63' '2Jrp1c,,,,r4"R ~.P.O&..<. 
,I'd ;r,< ,,,p 

PAGE Z_oF z_ 



[ 1 l) T•tra Toch NUS,'"' GROUNDWATER SAMPLE LOG SHEET 

Page_l_ot <..... 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13GWT '17f<D~ 
Project No.: N7448 CTO 0343 Sample Location: 13MWT L.I ~ 

Sampled By: C..Cc_. 

a Domestic Well Data C.O.C.No.: 00S4 
[X] Monitoring Well Data Type of Sample: 
a Other Well Type: [X] Low Concentration 
a QA Sample Type: a High Concentration 

iAll.fl;'Ji.!fli'OATk -···.· ... : . 
··•·<· 

.. .··· .. ..... 

·.·• · ....... <: .. ·. •. ·.· . . . 

Date: 8/r /f/>'t Color pH s.c. Temp. Turbidity DO ORP Other 

Time: 180 (Visual) (S. U.) (n&cm) (QC) (NTU) (mg/L) (mV) NA 
Method: 61.....t.tea P"""i° Cl.w~ 3 . .,¢ ··~56 t8.'-ff 7.cp ¢.Sf I Bi ,7 --· 
'Qs:{GI$ O,ATA: .. .. . 

. · .. · . .. .:. .. .: .. .·. •· ·· .. ··:· . .. :- .:-.. : ... ···. •· 

Date: 8/1/</;4 Volume pH s.c. Temp. (C) Turbidity DO Salinity Other 

Method: 81"'..ll~r p.; ..... p 
Monitor Reading (ppm): -
Well Casing Diameter & Material 

Type: 2. II Pvc.. See Low Flow Purge Data Sheets 

Total Well Depth (TD): 2¢.~' 
Static Water Level (WL): 6. 1-=f f 
One Casing Volume(gadQ ~-56 
Start Purge (hrs): 16"1 f 
End Purge (hrs): f 811 
Total Purae Time (min): <f~ 
Total Vol. Purged (g ' 

Analysis Preservative Container Requirements Collected 

Explosives SW-846 8330 

Gai>. Nitroaromatics and Nitramines 4°C (2) L Glass Amber 

Total Metals SW-846 6020/Mercury 7470A 4°CIHN03 (1) L HOPE (Ye~o 
Diss. Metals SW-846 6020/Mercury 7470A 4°CIHN03 (1) L HOPE Ye(lNoJ 

~4TIQN$(i~"1"~~··- '< <. \;••·::;; . .; i ·. t••'fj/:/ ·······•.:.:_.:::•;'\".·•. •c:·<:.;;/>"•'•x. ::·:.<·'.:, ·:• '· ·••• • . ... >>i .• •::•·•· ; •. :.:•.:·•>•···•. ./\{ .. /\ ........ ~ 

Filtered Sample Collected Yes() Nor,:_, 1aGJJJT 
_,. 

20.~0 

Pump intake @ ,~.¢' hroc - 6.z.=f-

73,.,3 )( ¢.J63 ~ 2. zr. G-~•lef\IS 
C> R. 

8.~ L 
Cii'cf¢ ifJl.pj:>ljcat)(e: .. · ... · .. ...... Signature(s): .. .., 

MS/MSD Duplicate ID No.: 

~6 -~77C __,..- -



( I L)Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE . } $'-'JMU \ 3 
PROJECT NUMBER: N 1 4 'i~ C.,it) c#>3\.f3 

WELL ID.: I 3 MIAl T"lf ":/--
DATE: eh .#l'-1 

'?•i"+l'I c.\C)..i~..,, '°'"""'d es-cF ' 
,, 

Time Water Level ~~t .. ~~··. Comments 
<Hrs:f·~ '.sia;~t>itb:w:l:.c;i>~!t . .... ~t~lf)fu'ti~l:.tolor) · .m .. .... . . .. s ". m .. 
1.6 Y\ 6.7.:¥1 - - -· ~ -· - -<- ~·---- l N•.,.. \.- Q.,.-.( ,...i •• : g,,.. 00\l P.:.:'J(.' 

1651 (.:.. ':::f =rt (31-<f> er- \,$(; \ .d>G"t 2.c; q>,\.f¢ I~, 'f_<;; ·z~.ci.1 C. ic ... ~ W'lTi::.~ . 
1Zl.d:. I G.ci~' t. r~s& ~3. z,99 t .. ~9':1- ..:; ;I <:!:1,3 \ 1s.1s "216 .~ C\e<1~wi;.~Y'<.-1 

1-7- 1\ ~.<J>ql 2 S'3d> (,12. ':?. "3· 2.G \ ... <1>'{1 ZS c;~.7c; \~.2.<1> \ "14 .9 ~i.<)'-.+ly c:\ovrl'f wde~. 

i 1-2.l ·=i-1\~I "'3 3U ~4 "3. 38 L< ~'t2.. :Z..'1 C::t>.39 t~.14 'e+«t ~11,i.+1y Ciov.("i v.,.,j·d~ .. 

rr.; 1 ~1'2.b r '-I • 'Z. 2. <D ~ 3,3q ,. ( >'ib 18 C::D1i.f6 18·•-T- IAZ3 c..1e.,~ w•:r<'a.. . 
,:+.y , ~,'3Cb I <". l ~"' qt!b '3·'1~ I. ( , ti-CJ I.$ <D.$1 \ ~ ' lCf I ¥912.. Cfe..,~ 1;v1Te.Q 1 

'~-~I ~.s S' 6 ,fbtbdJ 88 3»-t~ ,. q Stf> Id> 4'1 '{<'f l'B •?3 trr·I cle<iR t.11<'1.Tf!.. R ' 
1act1 ~.3::;..t 6 SA<b ~6 3,3g Ir( S\f ft.eh cb.5Z. (8.3$ l ~"1\-f C.A <-<•a__ ""'"'I< f!.. • 
\ e I\ -=!-· 3b 1 =J..:+ld> S8 3.'(¢ ft q> S"'- :,..¢ c:p.St l~.c..tl l~ll. C-\t·.·~1 c1. VV•'i~Q 

... v>-el PCIL..-...llK~ r~v> Bk bt lit""-- ~ 
.{ s""'"' ... pl 1-')'1 ~1...i> 

...... 
/ 

Water Quality Meter (SN) 4' \ C ¢ 13 '-1 A S. Pump Intake 
Control Box type (SN) (AP ! O .- IGS a 
Turbidity Meter (SN) ~ l 7-64' -18¢¢ 

SIGNATURE($): ~ C · p. PAGEZ...0F z_ 



( 1 l) Teoa T- NUS. loe GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
[X] Monitoring Well Data 
(] Other Well Type: 
[] QA Sample Type: 

NSWC CRANE, SWMU13 
N7 448 CTO 0343 

Pag~lof a 
Sample ID No.: 13GWT '-\ ')$" D \ 
Sample Location: 13MWT -,j" 
Sampled By: 
C.O.C.No.: 0072. 
Type of Sample: 

[X] Low Concentration 
[] High Concentration 

See Low Flow Pu Data Sheets 

Nitroaromatics and Nitramines 4°C 

Total Metals SW-846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7470A 

Filtered Sample Collected Yes[) No_p( 13GWT ____ -F 

Pump intake @ __ )...,,?.:...,,'.__ __ 

(2) L Glass Amber 

(1) LHDPE 

(1) L HOPE 

\~. / 5 
''·15' 

\...,""°·'~'~1 ~~~.~._,-._o,. ~ 
~""' $)... ~~ ~\, '""\ ~ "'-"\. ~. 1...>..Jtu:> S .. ~ J'/ Tu 

\-~ l-\~2>) .. ~ .H,3 ~ 
-:.(oL 

Duplicate ID No.: 

\ °2> ~ £)0 'a\"-\ D'-\ 0 \ 



('ll:)retraTechNUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: _N_s_w_c,_c,_R_A_N_E_..._. ---------
PROJECT NUMBER: _ _...!Y....__J_i~~~l._C _________ _ 

WELL ID.: ) °O~~\ ':\ '1S 
DATE: i5 - \"- 0'1 

Time Water Level ~ORP Comments 
·ctirs:t<; r'.:.iJt?tftr:; i;i·iai'fi' . fttt'i~'.' :::,., '.llV°dlii'llf&:Col&tln; ·· ·· 

,.,,:,. ~ .~'? :..,, '·'"" 'QW:,~ ~\ ~ ·-;~,..,,, . ' ":':<h~ , ·' • ' w ,, " h •• ' ' 

. , C. Of'. \-, . .., -~ - - ,_, ...... - - _,.. ~ ~ '" -.~ -c-... ,_,_ -

\<..o\D \''. J ~ '\..~I\ \~o {_ .. ~"'\ i~a ?....'-\ "\ .AC.. ~t'-.,)~ ':l..,, • .., t!" '\. ....._~ ~ ..! G 

\t,.-:::t D "' •• ., :::2. ~ .';::)~ °'' ·- .~7 .""')~(,.. ~"'\~ • Ci ".:::!.. "\ • _:2.,~ -1. <.. "' 
\I '11"\ '\\./'2, ~-d.<) °' .s c_.f/ .'13'1 /c.~ .. \~ ~O .SC\ ?.J •• o <-"\ <..LJ..--

\ l.'--\ Cl \\ .,~ ~ • y<: 
C\ ·"' ...: . °'' . ...,~..., ~"\ ., . \~ :::;:, ('\. ~('\ u.~ \\ 

\ i. ... 'C';,.t, ''\. /"2... ;; . \c °'' :0 .q.,,, .. ..., '.:::l"' \~.o h \S ~.~o ~\. ~ \I 

\-,QC'\ 'i\ \ /.~ ~.oS ~-,:::-. .... <.\3 . ..., ~ \ ,T:;' • '-\ . \ '-\ a_Q.Dt'\ ~~.s \\ 

\1\0 \\. i '::>.,. I Of) ~~ ~ .q '"\ --,ao ~.~-q ~ \S '°'·°'<.:> \l"l.-C:: ."'i" " 
Y'\\~ \\ . ...,~ /.~~ ~1.S ... q~ ./=>f'\ '-!\ • \0 . , ... , 'i<\ .~o "\ ''" .. , " \I~<::> \~.13 'J.Oi< "'\ J I i.; ~ .q?, • ...., \0. \ -a. ".I=\ • \_-C::::: \ <\ ·"'1' \\~.""') <::-.~ ir-.. ......._ .................. 

\ '\ -

Water Quality Meter (SN) <=>\ °' '\$.. <n:> 0 S Pump Intake 
Control Box type (SN) __ .._N..._A.__ _____ _ 
Turbidity Meter (8n ~so 't .3 gp 

SIGNATURE(S)~ n~~-- PAGE~F_a 



( I t) Tetra Toch NUS, toc. 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Nitroaromatics and Nitramines 

Total Metals SW-846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7470A 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU 13 
N7 448 CTO 0343 

Page_l_ot ~ 

Sample ID No.: 13GWT '\<\ 0 '\ 
Sample Location: 13MWT ~<\. 
Sampled By: 
C.O.C.No.: 0072-
Type of Sample: 

[X] Low Concentration 
O High Concentration 

See Low Flow Purge Data Sheets 

4°C (2) L Glass Amber 

(1) l HOPE 

(1) LHDPE 

Filtered Sample Collected ~esU N~ 
Pump intake @ ) \ . 

13GWT _____ -F '\"\.ii 
"6.7s 

3,. \d.( \Co~~ . &J ()cSl 
""::: \.~ \..., 



('ll::)retra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: _N_..s .... w .... c_c_R_A_N_E....,. ________ _ WELL ID.: \ '?;> ~y....?J '::\ 0-. 
PROJECT NUMBER: _.)':../ ....... I_._'-\~~---~------------~ DATE: ')$' - '\'-" - o ~ 

Water Quality Meter (SN) °'°' )<._ c~ SS 
Control Box type (SN) ~ 
Turbidity Meter(~ ~ --9-<e-50-----y-3_(& __ _ 
SIGNATURE($)¥ ,..__ J::'>. ~ · 

Pump Intake \ '\ 

. PAGE_aOF _a 



[ I L) Tetra Tech NUS,•~ GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
[X] Monitoring Well Data 
[] Other Well Type: 
[] QA Sample Type: 

Monitor Reading (ppm): -

Well Gasing Diameter & Material 

NSWC CRANE, SWMU13 
N7 448 CTO 0343 

Page_\_of ~ 

Sample ID No.: 13GWT SQQ\ 
Sample Location: 13MWTSO 
Sampled By: 
C.O.C.No.: <J07Z 
Type of Sample: 

[X] Low Concentration 
[] High Concentration 

T See Low.Flow Purge Data Sheets 

Analysis 

Explosives SW ·846 8330 

Nitroaromatics and Nitramines 

Total Metals SW·846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7470A 

Preservative 

4°C 

4°C/HN03 

Filtered Sample Collected Yesn Ne( 13GWT ____ ·F 

Pump intake @ tj :::, \ 

MS/MSD Duplicate 10 No.: -

Container Requirements Collected 

(2) L Glass Amber 

(1) L HOPE 

(1) L HOPE 

\ <\. d. ~ (_. \ b3) -=- '?::,. \ '-\~c&. 
-=... \\.<od. '\.. 



["fl:) Tetra Tech NUS, Jnc. LOW FLOW PURGE DATA SHEET 

. PROJECT SITE NAME: _N_S~W_C_C_R_AN_E,... ~-------
PROJECT NUMBER: _N ..... _)._'i __ '-\..__<g" ....... _______ _ 

WELL ID.: \ ;;;.s:<":>~' SC DATE: ___._,'l>'"""'-'-'-"\-""\.___.-.._c ..... .....:-\--........._ ___ _ 

Time Water Level 

\1 ,, 
., 
\\ 
\\ 

IJ 

Water Quality Meter (SN) °'.0... ~ <fQS S: 
Control Box type (SN) ~ N ·A 

Pump Intake 

Turbidity Meter (~ ~ 'i (e= '-133 o 
SIGNATURE(S)~--_.,,.-....:....6,,,,,.__~-=--'~---V&k_..;.__.. __ PAGE_&oF_a 



( I L] Tetco foci> NUS,'"' GROUNDWATER SAMPLE LOG SHEET 

Page~of_a.. 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13GWT 5 \ Q\ 
13MWT 5 \ Project No.: 

[] Domestic Well Data 
[X] Monitoring Well Data 
[] Other Well Type: 
[] QA Sample Type: 

Method: 

Monitor Reading (ppm): -

Well casing Diameter & Material 

Type: o'' 

Nitroaromatics and Nitramines 

Volume 

Total Metals SW-846 6020/Mercury 7470A 

Diss. Metals SW-846 6020/Mercury 7470A 

N7 448 CTO 0343 Sample location: 
Sampled By: 
C.O.C.No.: 00.54 
Type of Sample: 

[X] low Concentration 
[] High Concentration 

pH S.C. Temp. (C) Turbidity DO Salinity 

See Low Flow Purge Data Sheets 

4°C (2) L Glass Amber 

(1) L HOPE 

4°C/HNOa (1) LHDPE 

Other 

Filtered Sample Collected Yes){ No[) 

Pump intake @ ._ '\ d · S ' 

13GWT 5 \0 \ -F \1.1a 
1.]a 

\Q ·00 (_. \ 63)-= \.(,3 ~ 
~ G,.\ L 

(s): 

MS/MSD Duplicate ID No.: 

- ~~ 



(i:w::)Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE . tfl WELL ID.: \~ "\""'\~' ·s '\ 
PROJECT NUMBER: ___ ) ........ ~-~~~~~----------------~ DATE: $ - S - C':\ 

Time Water Level ORP 

Water Quality Meter (SN) ~ °' '<.... op S S' Pump Intake 
Control Box type (SN) /V ~ 
Turbidity Meter (S(:-7 '"I Co 5 O _'I .3o.J 

SIGNATURE(S): =:::r-"'9=''-'...,,=-...._::;.~-=::;;.....J' ..... ~-...;:;_~-=--- PAGE_l_OF _a 



APPENDIX C.4.4 
SWMU 13 

GROUNDWATER SAMPLE LOG SHEETS 
EXTERNAL SUMP/DRAINAGE INVESTIGATION 



Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG 
Created By Terry Rojahn Modified By John Wright Printed By James Goerdt 

Created Date 2/14/06 Modified Date 2/18/06 Printed Date 2/1/07 

Project Information 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Well and Sample Data 

Date 

Purge Method 

Sampling Method 

2/14/06 

Low flow -
Peristaltic 

Low flow -
Peristaltic 

MS/MSD Collected? Y 

Duplicate Sample Y 
Collected? 

Corresponding 
Duplicate Sample 
ID 

Purge Entries 

c -I 
Ill 3· .... 
ID ID 

2/14/06 16:40 

2/14/06 16:55 

~ 
...... ,, 
30' Ill .... .c ~ ID 

"I 3 ;a 
r- -·Ill 
ID :I .... 
< ._. ID 

!!. 
...... 
? ..... 

3~71 0 

5.60 250 

n 
0 
0 
"I 

Highly 
Turbid 

Highly 
Turbid 

Static Water 
Level (ft.) 

Sample ID# 

Well ID 

Well Type 

Sampled By 

Concentration 

3.71 

Total Well Depth 10 
(ft.) 

Well Riser 1 
Diameter (in.) 

Well Volumes 1 
Req. 

Monitor Reading NA 
(ppm) 

'a (I) c ::c ~ 0 ...... ...... 
(I) ...... 3 C:: 3 c ..... (I) ..... ...... r-n ..... 

3 ..... 

-I c 
"I 
a" a: 
~ 
...... 
z 
-I c 
UI ..... 

NA NA NA NA 

6.79 1.608 3.57 750 

2/14/06 17:12 5.66 220 Slightly 6.95 1.602 3.09 80 Turbid 

2/14/06 17:18 5.67 170 Clear 6.88 1.589 2.35 55 

2/14/06 17:24 5.70 170 Clear 6.87 1.583 0.91 39 

Page 1of2 

13GWTW001 

13TW001 

Temporary Well 

Terry Rojahn 

Low concentration 

Water Quality 01J0851 AF 
Meter 

Pump Control 440 
Box 

Turbidity Meter 1136-1699 

-I 0 (I) 0 
ID ;a !!!. .... 
3 ::r 'U :i ID 'a ...... 

~ 
"I 

3 0 
n < ...... ..... I-..... 

NA NA 

11.00 -59 

10.35 -63 

10.03 -65 

9.80 -68 

<"'"' 0 :I -n c "I 
3 ID 
ID 3 

,...., ID aa 
r- !!!. ..... 

0 

3750 

3740 

1020 

1020 



Final Purge/ Sample Data 

One Casing 0.97 Method 1 Dissolved Oxygen 0.91 
Volume (mg/L) 

Waterlevel (ft.) 5.70 
Total Vo. Purge 9.53 Turbidity (NTUs) 39 
(L) Flowrate (ml/min) 170 

Temp (C) 9.80 
Start Purge 4:40:00 PM Color Clear 
(hrs.) ORP (mV) -68 

pH (S.U.) 6.87 

End Purge (hrs.) 5:24:00 PM Conductivity 1.583 
Salinity 

Total Purge 44 (mS/cm) Other 
Time (min.) 



("I\:;) Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Analysis Records 

n 0 ::t 3: J> oo ,, n :< "' n n 
2. Ill 3 ID :S ..., ID .., 0 ID 0 :::r 
ii' 

.. .. 111 J> Ill ID c "O .a 3 !. ID ID :::r- :s n Ill :s ID 5. n o< Ill:::!. ID .. 3 :s .. a.!!!. ~ 
.., -ID --a ID ID 

Ill < .. :s a. Ill-· Ill 3 ....... -·o .. .. 
Ill :s <" ID Ill 

:s ID .. 
Ill 

SW-
Nitroaromatics ll 112GN6878-

~ 2/14/06 17:25 846- 4°C 4 Glass 
8330 

and Nitramines Amber 2152006-1 

Page 2 of 2 

General Observations and Notes 

Converted soil boring = 135850 
- End of Report -



(') Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG 
Created By Terry Rojahn Modified By Anonymous Printed By James Goerdt 

Created Date 2/14/06 Modified Date 2/20/06 Printed Date 2/1/07 

Project Information 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode# 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Well and Sample Data 

Date 

Purge Method 

Sampling Method 

2/14/06 

Low flow -
Peristaltic 

Low flow -
Peristaltic 

MS/MSD Collected? N 

Duplicate Sample N 
Collected? 

Corresponding 
Duplicate Sample 
ID 

Purge Entries 

c -f 
Ill 3 ..... 
ID ID 

2/14/06 13:50 

2/14/06 14:00 

Page 1of2 

~ ~"II 

Ill 30' ..... .c :e ID ..... 3 ::a r- -·Ill 
ID :I ..... 
< .._.. ID 

!!. 
~ 

? ...... 

5.66 0 

DRY 120 

n 
0 
0 ..... 

Highly 
Turbid 

Highly 
Turbid 

Static Water 
Level (ft.) 

Total Well Depth 
(ft.) 

Well Riser 
Diameter (in.) 

Well Volumes 
Req. 

Monitor Reading 
(ppm) 

,, Ill ::c !°' ~ 

Ill ~ 

i: 3 
...... Ill ...... n 

3 ...... 

NA NA 

Sample ID# 

Well ID 

Well Type 

Sampled By 

Concentration 

5.66 

10 

1 

1 

NA 

c 
0 
~ 

3 
ICI 
....... 
r-...... 

NA NA 

-f c ..... .,. 
a: 
~ 
~ z 
-f c 
Ill ...... 

6.46 1.066 4.94 >1000 

13GWTW002 

13TW002 

Temporary Well 

Terry Rojahn 

Low concentration 

Water Quality 01J0851 AF 
Meter 

Pump Control 440 
Box 

Turbidity Meter 1136-1699 

-f 0 Ill 0 
ID ::a ~ ..... 
3 ,, ':t' 

:I ID ,, 
~ 

~ 
..... 

0 3 n < ~ ...... '/. ...... 

NA NA 

9.53 141 

<""' 0 :I -n c j; 
3 3 
ID ID 
~:I 
3 ..... 
r- Ill ......-

Q 

1200 



Final Purge/ Sample Data 

One Casing 0.67 Method 1 Dissolved 4.94 
Volume Oxygen (mg/L) 

Waterlevel (ft.) DRY 
Total Vo. Purge 1.2 Turbidity ( NTUs) >1000 
(L) Flowrate (ml/min) 120 

Color 
Temp (C) 9.53 

Start Purge 1:50:00 PM Highly Turbid 

(hrs.) pH (S.U.) 
ORP (mV) 141 

6.46 
End Purge (hrs.) 2:00:00 PM Conductivity 1.066 

Salinity 

Total Purge 10 (mS/cm) Other 
Time (min.) 



("'ft;) Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Analysis Records 

n 0 -4 3:,. oo ,, n -4 ;g n n 
2. DI 3 ID :I ..., ID ., 0 < ID 0 :r ... ,.. DI :S- UI ID c ,, .Cl 3 !. ii' ID ID :r- :::s n UI :I ID 5. n o< DI :!. ID ... 3 :I ... a.!!!. ., ., • ID 

_,, 
< ID ID 

a. UI < ... DI 3 :I 
UI -· ...... -·O ... ... 
UI :I < ID UI 

ID :I r: 
SW- Nltroaromatics lL 112GN6878-<#' 2/14/06 14:10 846-

and Nitramines 4°C 2 Glass 
Amber 2152006-1 

8330 

Page 2 of 2 

General Observations and Notes 

Converted soil boring = 135662 
- End of Report -



("I\;) Tetra .Tech NUS, Inc. GROUNDWATER SAMPLE LOG 
Created By Terry Rojahn Modified By Terry Rojahn Printed By James Goerdt 

Created Date 2/15/06 Modified Date 2/17/06 Printed Date 2/1/07 

Project Information 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode# 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Well and Sample Data 

Date 2/15/06 

Purge Method 

Static Water 
Level (ft.) 

Sample ID# 

Well ID 

Well Type 

Sampled By 

Concentration 

4.02 

Low flow -
Peristaltic Total Well Depth 5 

Sampling Method Low flow -
Peristaltic 

MS/MSD Collected? N 

Duplicate Sample N 
Collected? 

Corresponding 
Duplicate Sample 
ID 

Purge Entries 

c ::! 
Ill .. 3 
ID ID 

2/15/06 09:05 

2/15/06 09:08 

Page 1of2 

~ 
Ill .. 
ID .., 
r-
ID 
< 
!!. ..... 
? ....... 

4.02 

DRY 

..... .,, 
ac; 
-!:::~ 
3 ::u 
-·Ill :s .. 

......, ID 

0 

133 

(ft.) 

Well Riser 1 
Diameter (in.) 

Well Volumes 1 
Req. 

Monitor Reading NA 
(ppm) ' 

n "Cl (I) c -I 
0 :::c ~ 0 c 
0 

.., ..... ..... er .., (I) ..... 3 a: C:: 3 ICI ~ ....... (I) ...... ...... r-n ....... ..... z 3 ....... -I 
c: 
UI ....... 

Highly 
NA NA NA NA 

Turbid 

Highly 
NA NA NA NA 

Turbid 

13GWTW003 

13TW003 

Temporary Well 

Terry Rojahn 

Low concentration 

Water Quality 01J0851 AF 
Meter 

Pump Control 440 
Box 

Turbidity Meter 1136-1699 

-I 0 (I) 0 
ID ::u Ill .. 
3 :::r .,, 

:s ID "Cl ..... .., 
3 ~ 0 

n < ..... ....... ~ 0 ....... 

NA NA 

NA NA 

< ... 
0 :s -n c a; 
3 3 
ID ID 
..... :s 
3 .. 
r- !. ....... 

0 

399 



Final Purge / Sample Data 

One Casing 0.15 Method 1 Dissolved Oxygen NA 
Volume (mg/L) 

Waterlevel (ft.) DRY 
Total Vo. Purge 0.399 Turbidity (NTUs) NA 
(L) Flowrate (mL/min) 133 

Temp (C) NA 
Start Purge 9:05:00 AM Color Highly Turbid 

(hrs.) ORP (mV) NA 
pH (S.U.) NA 

End Purge (hrs.) 9:08:00 AM Conductivity NA 
Salinity 

Total Purge 3 (mS/cm) Other 
Time (min.) 



("It) Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC. 

Analysis Records 

n .., ::t ~J> oc ,, n ~ ::a n n 
2. Ill 3 ID :::J ..., ID ... 0 ID 0 ~ 

ii' i .... 111 J> Ill ID c "O .a 3 Ill 
ID ~- :::Jn Ill :::J ID c ;' 

~ o~ Ill::!. ID .... =i' 3 ... -ID ca.-· --o < ID ID 
Ill < .... :::J ca. Ill-· Ill 3 ...... -o .... .... 

Ill :::J c:· ID Ill 

ID :::J .... 
Ill 

SW-
Nitroaromatics 1L )( 2/15/06 09:08 846- 4°C 1 Glass 

8330 and Nitramines Amber 

SW-
Nitroaromatics 1L 112GN6878-

~ 2/15/06 09:05 846- 4°C 1 Glass 
8330 and Nitramines Amber 2172006-2 

Page 2 of 2 

General Observations and Notes 

Converted soil boring = 135668 
- End of Report -



{it;.) Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG 
Created By Terry Rojahn Modified By Terry Rojahn Printed By James Goerdt 

Created Date 2/15/06 Modified Date 2/18/06 Printed Date 2/1/07 

Project Information 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC . 

Sample ID# 

Well ID 

Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode # 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Well Type 

Sampled By 

Concentration 

Well and Sample Data 

Date 

Purge Method 

Sampling Method 

2/15/06 

Low flow -
Peristaltic 

Low flow -
Peristaltic 

MS/MSD Collected? N 

Duplicate Sample N 
Collected? 

Corresponding 
Duplicate Sample 
ID 

Purge Entries 

c -I 
Ill 3· ... 
ID ID 

2/15/06 09:55 

2/15/06 10:05 

2/15/06 10:15 

2/15/06 10:25 

2/15/06 10:35 

2/15/06 10:45 

Page 1of2 

~ ...... 'Tl 
30' Ill ... .c ~ ID ... 3 ::a r- -111 

ID :I ... 
< _.ID 
!!. 
...... 
? _. 

0.20 0 

0.85 150 

0.85 150 

0.85 150 

0.85 150 

0.85 150 

Static Water 0.20 
Level (ft.) 

Total Well Depth 5 
(ft.) 

Well Riser 1 
Diameter (in.) 

Well Volumes 1 
Req. 

Monitor Reading NA 
(ppm) 

n ,, en c -I 
0 :c ~ 0 c 
0 ... ...... ...... er ... !" ...... 3 a: c 3 ca ~ _. en ....... ....... r-n _. ...... 

3 z _. -I c 
UI _. 

Cloudy NA NA NA 400 

Slightly 7.59 2.587 4.14 140 Turbid· 

Clear 7.69 2.515 7.47 120 

Clear 7.71 2.527 7.50 85 

Clear 7.74 2.477 9.12 65 

Clear 7.75 2.479 9.03 65 

13GWTW004 

13TW004 

Temporary Well 

Terry Rojahn 

Low concentration 

Water Quality 01J0851 AF 
Meter 

Pump Control 440 
Box 

Turbidity Meter 1136-1699 

-I 0 en 0 < .... 
ID ::a Ill ... 0 ::s 
3 ':r -n ,, :;· ID c ... ,, 3 ID ...... 

~ 
... 

0 3 ID 3 n < ...... ,..... ID _. 
~ 3~ 0 r- !!. _. _. 

NA NA 0 

4.23 229 1500 

3.67 200 1500 

3.87 195 1500 

3.83 197 1500 

3.85 195 1500 



Final Purge I Sample Data 

One Casing 0.74 Method 1 Dissolved Oxygen 9.03 
Volume (mg/L) 

Waterlevel (ft.) 0.85 
Total Vo. Purge 7.5 Turbidity {NTUs) 65 
(L) Flowrate (ml/min) 150 

Temp (C) 3.85 
Start Purge 9:55:00AM Color Clear 

(hrs.) ORP (mV) 195 
pH (S.U.) 7.75 

End Purge 10:45:00 AM Conductivity 2.479 
Salinity 

(hrs.) (mS/cm) Other 
Total Purge 50 
Time (min.) 



Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG 
SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Analysis Records 

n 0 ::! 3: J> oo ,, n ~ ~ n n 
2. I» 3 ID :I .._ID .., 0 0 :r 
ii' 

.. .. 111 J> Ill ID c "a .a 3 I» 
ID ID :r- :::s n Ill :I ID 5. :;· n o< I»::!. ID .. 3 .. Q, !. .., .., =II: 

ID --a < ID ID 
Ill < .. Q, 111- I» 3 :I 
....... -o .. .. 

Ill :I <' ID Ill 

ID :I .. 
Ill 

SW-
Nitroaromatics ll 112GN6878-

~ 2/15/06 10:50 846- 4°C 2 Glass 
8330 

and Nitramines Amber 2152006-1 

Page 2 of 2 

General Observations and Notes 

Converted soil boring = 13SB70 
- End of Report -



(') Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG 
Created By Terry Rojahn Modified By James Goerdt Printed By James Goerdt 

Created Date 2/28/06 Modified Date 7/26/06 Printed Date 2/1/07 

Project Information 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Sample ID# 

Well ID 

Well Type 

Sampled By 

Concentration 

Well and Sample Data 

Date 2/28/06 Static Water 4.40 

Purge Method -Select-
Level (ft.) 

Total Well Depth 5 
Sampling Method -Select- (ft.) 

MS/MSD Collected? N Well Riser 1 

Duplicate Sample N Diameter (in.) 

Collected? Well Volumes 1 

Corresponding Req. 

Duplicate Sample ID Monitor Reading NA 
(ppm) 

Purge Entries 

Cl ::! ~ ....... 'Tl n "c:I (I) Cl -I 
Ill 3 30' 0 :c !°' 0 c .. Ill 0 

., 
ID ID i .c ~ ....... ....... ~ ., (I) ....... 3 a: ., 3 :x:i 3 r- -·Ill C: ID ~ ID ::s .. ...... (I) ..... 

< ......, ID ..... r-
!!.. n ...... ....... 

3 z 
-I ....... ...... 

? c 
UI ...... ...... 

2/28/06 11:55 4.40 0 
Highly 

NA NA NA NA 
Turbid 

Page 1of2 

13GWlW005 

13TW005 

Temporary Well 

Terry Rojahn 

Low concentration 

Water Quality No Data 
Meter 

Pump Control Box 440 

Turbidity Meter No Data 

~ 0 (I) 0 
:x:i !. .. 

3 ::r ,, ;- ID "c:I ....... ., 
~ 0 3 n < ....... ...... ~ 0 ...... 

NA NA 

< ... 
0 ::s -n c ., 
3 ID 
ID 3 

,...... ID 
3a 
r- Ill ......-

0 



Final Purge I Sample Data 

One Casing 
Volume 

Total Vo. Purge 
(L) 

Start Purge 
(hrs.) 

End Purge (hrs.) 

Total Purge Time 
(min.) 

0.09 Method 

Waterlevel (ft.) 

Flowrate (ml/min) 

Color 

pH (S.U.) 

Conductivity 
(mS/cm) 

-Select- Dissolved Oxygen 
(mg/L) 

Turbidity (NTUs) 

Temp (C) 

ORP (mV) 

Salinity 

Other 



{"It} Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG 
SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Analysis Records 

n 0 ::! 3: J> oo ,, n :J ::u n n 
2. m 3 ID :I .., ID ... 0 ID 0 ':r .... ""'m J> (ft ID c "Cl .a 3 !!. iD ID ID ':r - :In (ft :I ID :. n o< m ::!. ID .... 3 :I .... a.!!!. ... ... -ID -"Cl < ID ID 
a. 

(ft < .... m 3 :I (ft-· 
....... -·O .... .... 

(ft :I < ID (ft 

:I ID .... 
(ft 

SW-
Nitroaromatics ll 112GN6878-

~ 2/28/06 11:55 846- and Nitramines 4°C 1 Glass Amber 322006-5 
8330 

Page 2 of 2 

General Observations and Notes 

Converted soil boring = 135659 
- End of Report -



(~) Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG 
Created By Terry Rojahn Modified By Terry Rojahn Printed By James Goerdt 

Created Date 2/16/06 Modified Date 2/17/06 Printed Date 2/1/07 

Project Information 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode # 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Well and Sample Data 

Date 2/16/06 

Purge Method 

Static Water 
Level (ft.) 

Sample ID# 

Well ID 

Well Type 

Sampled By 

Concentration 

9.52 

Low flow -
Peristaltic Total Well Depth 15 

Sampling Method Low flow -
Peristaltic 

MS/MSD Collected? N 

Duplicate Sample N 
Collected? 

Corresponding 
Duplicate Sample 
ID 

Purge Entries 

c ::! 
Ill .... 3 
ID ID 

2/16/06 10:30 

2/16/06 10:35 

Page 1of2 

~ 
Ill .... 
ID 
"I 

r-
ID 
< 
!!. 

....... 
? ...... 

9.52 

DRY 

....... ,, 
3o .c ~ 
3 ::a 
-·Ill 
:I .... 

....., ID 

0 

140 

(ft.) 

Well Riser 1 
Diameter (in.) 

Well Volumes 1 
Req. 

Monitor Reading NA 
(ppm) 

n i::I (I) c .... 
0 ::c f\ 0 c 
0 "I ....... ....... ICI" 
"I !" ....... 

3 3 ii c ID ~ ...... (I) ....... ....... r-n ...... ....... 
3 z 

...... .... c 
Ill ...... 

Highly 
NA NA NA NA Turbid 

Highly 
NA NA NA NA Turbid 

13GWTW006 

13TW006 

Temporary Well 

Terry Rojahn 

Low concentration 

Water Quality 01J0851 AF 
Meter 

Pump Control 440 
Box 

Turbidity Meter 1136-1699 

.... 0 (I) ~ ID ::a !!!. 
3 :r ,, ;· ID 'O ....... 

~ 
"I 

0 3 n < ....... ...... ::e 0 ...... 

NA NA 

NA NA 

<""" 0 :::s -n 
c ia 
33 
ID ID 

....... :::s 
3 .... 
r- !!!. ...... 

0 

700 



Final Purge / Sample Data 

One Casing 0.85 Method 1 Dissolved Oxygen NA 
Volume {mg/L) 

Waterlevel {ft.) DRY 
Total Vo. Purge 0.7 Turbidity { NTUs) NA 
{L) Flowrate (ml/min) 140 

Temp {C) NA 
Start Purge 10:30:00 AM Color Highly Turbid 
(hrs.) ORP {mV) NA 

pH {S.U.) NA 

End Purge {hrs.) 10:35:00 AM Conductivity NA 
Salinity . 

Total Purge 5 (mS/cm) Other 

Time (min.) 



(')Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG 
SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Analysis Records 

n 0 ... 3:,. oo 'V n ~ ~ n n 
2. Ill 3 ID :::J ..., ID "'I 0 0 :r 
ii' 

.. .. 111 :J> UI ID c ,, .0 3 Ill ID ID :r- :an UI :a ID 5. :; n o< Ill::!. ID .. 3 .. CL !l "'I "'I 'It ID --a < ID ID 
UI < .. :a CL UI - Ill 3 ...... -·O .. .. 

UI :::J <' ID UI 

ID :a 
i: 

SW-
Nitroaromatics ll 112GN6878-

~ 2/16/06 10:30 846- 4°C 2 Glass 
8330 

and Nitramines Amber 2172006-2 

Page 2 of 2 

General Observations and Notes 

Converted soil boring = 13SB57 
- End of Report -



Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG 
Created By Terry Rojahn Modified By Terry Rojahn Printed By James Goerdt 

Created Date 2/16/06 Modified Date 2/18/06 Printed Date 2/1/07 

Project Information 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

Status 

Well and Sample Data 

Date 

Purge Method 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Static Water 
Level (ft.) 

Sample ID# 

Well ID 

Well Type 

Sampled By 

Concentration 

1.61 2/16/06 

Low flow -
Peristaltic Total Well Depth 5 

Sampling Method Low flow -
Peristaltic 

MS/MSD Collected? N 

Duplicate Sample N 
Collected? 

Corresponding 
Duplicate Sample 
ID 

Purge Entries 

0 ::! 
Ill .. 3 
11) CD 

2/16/06 10:50 

2/16/06 10:55 

Page 1of2 

...... ~ 
;:II Ill ........ 

CD .. 
r-
CD 
< 
!. 

1.61. 

DRY 

...... "Tl 
30' .c ~ 
3 :a 
-·Ill 
:I .. 
._. CD 

0 

200 

(ft.) 

Well Riser 1 
Diameter (in.) 

Well Volumes 1 
Req. 

Monitor Reading NA 
(ppm) 

n 'a (I) 0 .......... 
0 ::c !"> 0 zc 
0 ...... ...... ...... c!ir. .. ~ ...... 3 3 VI Cl. 

c ID 
....,. _, 

(I) ~ ...... ...... ...... r-n ...... 
3 ...... 

Highly 
NA NA NA NA 

Turbid 

Highly 
NA NA NA NA 

Turbid 

13GWTW007 

13TW007 

Temporary Well 

Terry Rojahn 

Low concentration 

Water Quality 01J0851 AF 
Meter 

Pump Control 440 
Box 

Turbidity Meter 1136-1699 

.... 0 (I) 0 <""" CD :a Ill .. 0 ::s 
3 :r -n 'V ;· CD c .. 
'a ...... 

~ 
.. 3 CD 

0 3 CD 3 n .-. ID < ...... ...... ::e 3 ::s 
0 r- !: ...... ...... 

NA NA 0 

NA NA 1000 



Final Purge / Sample Data 

One Casing 0.52 Method 1 Dissolved Oxygen NA 
Volume (mg/L) 

Waterlevel {ft.) DRY 
Total Vo. Purge 1 Turbidity (NTUs) NA 
(L) Flowrate (ml/min) 200 

Temp (C) NA 
Start Purge 10:50:00 AM Color Highly Turbid 
(hrs.) ORP (mV) NA 

pH (S.U.) NA 
End Purge (hrs.) 10:55:00 AM Conductivity NA 

Salinity 

Total Purge 5 (mS/cm) Other 
Time (min.) 



("R;} Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG 
SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Analysis Records 

n c :t ~ J> oc 'V n :< .., n n 
5!. DI 3 ID :I ..., ID .. 0 ID 0 ::r 
ii' 

.. ,. DI J> Ill ID c 'g .a 3 !. ID ID ::r - :::in Ill :I ID 5. n o~ DI ::!. ID .. 3 :I .. ~ .. -ID Cl.-· -og ID ID 
Cl. Ill < .. DI 3 :I 

Ill -· ....... -·O .. Gr Ill :I < ID 
:I ID .. 
Ill 

SW-
Nitroaromatics ll 112GN6878-<# 2/16/06 10:50 846-
and Nitramines 4°C 2 Glass 

Amber 2172006-2 
8330 

Page 2 of 2 

General Observations and Notes 

Converted soil boring = 135656 
- End of Report -



("I\':.) Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG 
Created By Terry Rojahn Modified By Terry Rojahn Printed By James Goerdt 

Created Date 2/16/06 Modified Date 2/18/06 Printed Date 2/1/07 

Project Information 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Facility Name 

TtNUS Project# 

Task/Contract # 

WBSCode# 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Well and Sample Data 

Date 

Purge Method 

Sampling Method 

2/16/06 

Low flow -
Peristaltic 

Low flow -
Peristaltic 

MS/MSD Collected? N 

Duplicate Sample N 
Collected? 

Corresponding 
Duplicate Sample 
ID 

Purge Entries 

0 -f 
QI 3 .... 
ID ID 

2/16/06 14:55 

2/16/06 15:05 

2/16/06 15:15 

Page 1of2 

~ 
....... .,, 
:ic; QI .... .c ~ ID 

"'I 3 ::a r- -QI 
ID ::a .... 
< .._. ID 

!!. 
....... 
? ...... 

4.42 0 

6.70 100 

DRY 100 

n 
0 
0 
"'I 

Highly 
Turbid 

Highly 
Turbid 

Highly 
Turbid 

Static Water 
Level (ft.) 

Total Well Depth 
(ft.) 

Well Riser 
Diameter {in.) 

Well Volumes 
Req. 

Monitor Reading 
(ppm) 

,, {I) 
:c ~ ....... 
YI ....... 

3 c 
{I) ...... ...... 
n 
3 ...... 

NA NA 

Sample ID# 

Well ID 

Well Type 

Sampled By 

Concentration 

4.42 

10 

1 

1 

NA 

0 
0 

....... 
3 

ICI ...... 
r-...... 

NA NA 

-f c 
"'I 
er a: 
~ 
....... z 
-I 
c 
UI ...... 

6.32 0.211 1.41 >1000 

6.38 0.215 3.89 >1000 

13GWTW008 

13TW008 

Temporary Well 

Terry Rojahn 

Low concentration .. 

Water Quality 01J0851 AF 
Meter 

Pump Control 440 
Box 

Turbidity Meter 1136-1699 

~ 0 {I) 0 < ... 
::a QI .... 0 ::a 

3 ::::s" -n .,, ;· ID c ii ,, ....... 
~ 

"'I 3 3 0 3 ID ID n < ....... ....... ::a ...... ~ 3 .... 0 r- !!. ...... ...... 

NA NA 0 

8.46 -42 1000 

9.66 -7 1000 



Final Purge/ Sample Data 

One Casing 0.86 Method 1 Dissolved 3.89 
Volume Oxygen (mg/L) 

Waterlevel (ft.) DRY 
Total Vo. Purge 2 Turbidity (NTUs) >1000 
(L) Flowrate (ml/min) 100 

Color 
Temp (C) 9.66 

Start Purge 2:55:00 PM Highly Turbid 
(hrs.) ORP (mV) -7 

pH (S.U.) 6.38 
End Purge (hrs.) 3:15:00 PM Conductivity 0.215 

Salinity 

Total Purge 20 (mS/cm) Other 
Time (min.) 



{1';) Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG 
SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Analysis Records 

n c :! 3: > oc .,, n ~ :ii:s n n 
~ Ill 3 ID :J ..., ID "'I 0 ID 0 ::r 
ii' 

.... 
""' DI > UI ID c "Cl J:) 3 Ill 

ID ID ::r - :J n UI :J ID 5. ;' 
~ o~ Ill::!. ID .... 3 "'I "'I :ti: 
ID 0. -· -"Cl < ID ID 

UI < .... :J 0. UI -· 
Ill 3 ..... -·O .... .... 

UI :J < ID UI 

ID :J .... 
UI 

SW-
Nitroaromatics 1L 112GN6878-'# 2/16/06 15:25 846- 4°C 2 Glass 

8330 and Nitramines Amber 2172006-2 

Page 2 of 2 

General Observations and Notes 

Converted soil boring = 135664 
- End of Report -



(1\) Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG 
Created By Terry Rojahn Modified By Terry Rojahn Printed By James Goerdt 

Created Date 2/16/06 Modified Date 2/18/06 Printed Date 2/1/07 

Project Information 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Well and Sample Data 

Date 2/16/06 

Purge Method 

Static Water 
Level (ft.) 

Sample ID# 

Well ID 

Well Type 

Sampled By 

Concentration 

7.45 

Low flow -
Peristaltic Total Well Depth 10 

Sampling Method Low flow -
Peristaltic 

MS/MSD Collected? N 

Duplicate Sample N 
Collected? 

Corresponding 
Duplicate Sample 
ID 

Purge Entries 

0 ::! 
Ill .. 3 
ID ID 

2/16/06 13:30 

2/16/06 13:35 

Page 1of2 

~ 
Ill .. 
ID ... 
r-
ID 
< 
!!. 
...... 
? 
"""' 

7.45 

DRY 

...... "II 
30' .c ~ 
3 ::!IS 
-·Ill 
:i .. 
"""' ID 

0 

160 

(ft.) 

Well Riser 1 
Diameter (in.) 

Well Volumes 1 
Req. 

Monitor Reading NA 
(ppm) 

n ,, en 0 -4 
0 ::c ~ 0 c 
0 ... 

"""' """' er ... !" ...... 3 ii 3 c: ICI ~ """' 
en ...... ...... r-n """' """' z 3 

"""' -4 
c: 
UI 

"""' 

Highly 
NA NA NA NA Turbid 

Highly 
NA NA NA NA Turbid 

13GWTW009 

13TW009 

Temporary Well 

Terry Rojahn 

Low concentration 

Water Quality 01J0851 AF 
Meter 

Pump Control 440 
Box 

Turbidity Meter 1136-1699 

-4 0 en 0 
ID ::!IS ~ .. 
3 ~ ,, 

:i ID ,, ...... ... 
3 ~ 0 

n < ...... 
"""' ::e 0 

"""' 

NA NA 

NA NA 

<'""' 0 :i -n c ... 
3 ID 
ID 3 
"""' ID 
3a 
r- !!. 

"""' 

0 

800 



Final Purge / Sample Data 

One Casing 0.39 Method 1 Dissolved Oxygen NA 
Volume (mg/L) 

Waterlevel (ft.) DRY 
Total Vo. Purge 0.8 Turbidity ( NTUs) NA 
(L) Flowrate (ml/min) 160 

Temp (C) NA 
St._rt Purge 1:30:00 PM Color Highly Turbid 
(hrs.) ORP (mV) NA 

pH (S.U.) NA 
End Purge (hrs.) 1:35:00 PM Conductivity NA 

Salinity 

Total Purge 5 (mS/cm) Other 
Time (min.) 



("'R;) Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Analysis Records 

n 0 :! 3: J> oo 'V n ... ;u n n 
2. Ill 3 ID :I ..., ID .., 0 < ID 0 ::r 
iD 

.. .. 111 J> Ill ID c "O .a 3 Ill 
ID ID ::r - ::s n Ill :I ID :. ;-n o< Ill:::!. ID .. 3 .. Cl. !!!. .., .., • ID --a < ID ID 

Ill < .. :I Cl. Ill-· Ill 3 ..... -·O .. .. 
Ill :I <" ID Ill 

:I ID .. 
Ill 

SW-
Nitroaromatics ll 112GN6878-<# 2/16/06 13:30 846-
and Nitramines 4°C 2 Glass Amber 2172006-2 

8330 

Page 2 of 2 

General Observations and Notes 

Converted soil boring 135652 
- End of Report -



("I\;) Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG 
Created By Terry Rojahn Modified By James Goerdt Printed By James Goerdt 

Created Date 2/16/06 Modified Date 7/26/06 Printed Date 2/1/07 

Project Information 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Sample ID# 

Well ID 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Well Type 

Sampled By 

Concentration 

Well and Sample Data 

Date 

Purge Method 

Sampling Method 

2/16/06 

Low flow -
Peristaltic 

Low flow -
Peristaltic 

MS/MSD Collected? N 

Duplicate Sample N 
Collected? 

Corresponding 
Duplicate Sample 
ID 

Purge Entries 

c :! 
QI 3 .. 
ID ID 

2/16/06 12:00 

2/16/06 12:10 

2/16/06 12:20 

2/16/06 12:30 

2/16/06 12:40 

Page 1of2 

=e ...... 'Tl 

QI 30' .. .c ~ ID 
"I 3 :a r- -·QI 
ID :;, .. 
< ._.. ID 

!!. 
...... 
? ..... 

S.2S 0 

S.61 200 

S.77 100 

5.80 100 

S.8S 100 

Static Water 5.25 
Level (ft.) 

Total Well Depth 10 
(ft.) 

Well Riser 1 
Diameter (in.) 

Well Volumes 1 
Req. 

Monitor Reading NA 
(ppm) 

n 'ti (I) c ... 
0 :z: ~ 0 c 
0 "I ...... ...... er 
"I ~ ...... 3 ii 3 c ID ~ ..... (I) ..... ..... r-n ..... ...... 

z 3 ..... ... 
c 
UI ..... 

Highly NA NA NA NA 
Turbid 

Cloudy 6.76 0.780 1.12 210 

Cloudy 6.7S 0.767 0.34 170 

Clear 6.7S 0.758 0.32 SS 

Clear 6.7S 0.740 0.29 39 

13GWTW010 

13TW010 

Temporary Well 

Terry Rojahn 

Low concentration 

Water Quality 01J085i AF 
Meter 

Pump Control 440 
Box 

Turbidity Meter 1136-1699 

... 0 (I) 0 < ... 
ID :a !. .. 0:;, 
3 ::r -n ,, ;· ID c "I 
'ti 3 ID ...... 

~ 
"I 

3 ID 3 0 
n ...... ID < ...... ..... ~ 3a 0 r- !. ..... ..... 

NA NA 0 

8.29 6S 2000 

7.96 3S 1000 

·7.99 17 1000 

7.96 28 1000 



Final Purge / Sample Data 

One Casing 0.73 Method Low flow - Dissolved 0.29 
Volume Peristaltic Oxygen (mg/L) 

Total Vo. Purge 5 Waterlevel (ft.) 5.85 Turbidity (NTUs) 39 
(L) 

Flowrate (ml/min) 100 Temp (C) 7.96 
Start Purge 12:00:00 PM 
(hrs.) Color Clear ORP (mV) 28 

End Purge (hrs.) 12:40:00 PM pH (S.U.) 6.75 Salinity 

Total Purge 40 Conductivity 0.740 Other 

Time (min.) (mS/cm) 



("ft;) Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG 
SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Analysis Records 

n c ::! ~> oc ,, n ~ ::a n n 
2. DI 3 ID :::S -i. ID .. 0 ID 0 ::r 
ii' 

.. ,. DI > Ill ID c "O .a 3 DI 
ID ID ::r - :::s n Ill :::s ID 5. ;-n o< DI ::!. ID .. 3 .. ca.!!!. ~ 

.. • ID -·i::s ID ID 
0. Ill < .. DI 3 :::s 

Ill -...... -·o .. lit' Ill :::s <" ID 
:::s ID .. 
Ill 

SW-
Nitroaromatics ll 112GN6878-

~ 2/16/06 12:45 846-
and Nitramines 4°C 2 Glass 

Amber 2172006-2 
8330 

Page 2 of 2 

General Observations and Notes 

Converted soil boring = 135854 
- End of Report -



("lb} Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG 
Created By Terry Rojahn Modified By James Goerdt Printed By James Goerdt 

Created Date 2/18/06 Modified Date 7/26/06 Printed Date 2/1/07 

Project Information 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Facility Name CRANE NSWC Sample~D # 13GWTW011 

TtNUS Project # 112GN6878 Well ID 13TW011 

Task/Contract # CTO 0357 Well Type Temporary Well 

WBSCode # 0000 Sampled By Terry Rojahn 

Status Archive Concentration Low concentration 

Well and Sample Data 

Date 3/1/06 Static Water 7.33 Water Quality 01J0851 AF 

Purge Method -Select-
Level (ft.) Meter 

Total Well Depth 15 
Sampling Method -Select- (ft.) 

Pump Control 440 
Box 

MS/MSD Collected? y Well Riser 1 Turbidity Meter 1136-1699 

Duplicate Sample N Diameter (in.) 

Collected? Well Volumes 1 

Corresponding Req. 

Duplicate Sample ID Monitor Reading NA 
(ppm) 

Purge Entries 

0 ... ~ ....... 'Tl n "a (I) 0 ... ... o· (I) ~ < ... 
QI 3 30' 0 :c i'> 0 c ID :ia ~ 0 ::I .... QI 0 "'I 3 ::r -n 
ID ID 

.... .c:~ ....... ....... er 'V ::I ID c; ID "'I !'» ....... 3 "a 
"'I 3 :ia 3 ii ....... 

~ 
"'I 33 

r- -·QI c ICI ~ 
0 3 ID ID 

ID ::I .... (I) ...... n < ....... .._. ID ....... ...... ....... ::I < r- ....... ::§! 3 .... 
!!. n ....... ....... 

3 z 0 r- !. ....... 
....... ....... ... ....... 
? c 

UI ....... ....... 

3/1/06 16:30 7.33 0 
Highly 

NA Na NA NA NA NA 0 
Turbid 

3/1/06 16:40 7.50 200 
Highly 

6.57 0.612 1.79 650 12.98 -82 2000 
Turbid 

3/1/06 16:50 7.36 150 Clear 6.80 0.570 1.04 50 11.02 -94 1500 

3/1/06 17:00 7.36 150 Clear 6.85 0.562 0.92 25 10.77 -98 1500 

3/1/06 17:10 7.36 150 Clear 6.87 0.559 0.91 6.9 10.73 -100 1500 

Page 1of2 



Final Purge/ Sample Data 

One Casing 1.18 Method -Select- Dissolved 0.91 
Volume Oxygen (mg/L) 

Waterlevel (ft.) 7.36 
Total Vo. Purge 6.5 Turbidity (NTU~) 6.9 
(L) Flowrate (ml/min) 150 

Temp (C) 10.73 
Start Purge 4:30:00 PM Color Clear 
{hrs.) ORP (mV) -100 

pH (S.U.) 6.87 
End Purge (hrs.) 5:10:00 PM Conductivity 0.559 

Salinity 

Total Purge 40 (mS/cm) Other 
Time (min.) 



Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG 
SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Analysis Records 

n " ::t J:> 
0 " 

,, n ~ :a n n 
2. Ill 3 ID ::S .., ID .., 0 ID 0 :::r ... ... 111 )>Ill ID c "Cl .Cl 3 Ill ii' ID ID ::r - ::s n Ill ::s ID =· :i' n o< Ill::!. ID ... 3 ... ca.!!!. .., .., -ID -"Cl < ID ID 

Ill < ... ::s ca. Ill-· Ill 3 ...... -o ... ... 
Ill ::s :c· ID Ill 

ID ::s ... 
Ill 

SW- Nitroaromatics ll 112GN6878-<# 3/1/06 17:15 846-
and Nitramines 4°C 4 Glass Amber 322006-5 

8330 

Page 2 of 2 

General Observations and Notes 

Converted soil boring = 135660 
- End· of Report -



APPENDIX C.5 
SWMU 13 

PLANT TISSUE SAMPLE LOG SHEETS 
ROUND3 



( j L] Telca Tech NUS. Inc PLANT TISSUE SAMPLE LOG SHEET 

Project Site Name: NSWC c/fANE 
Project No.: 

[) Shrub 

I Leaf 
[) Acorn \ 

N7448 

[) other: HERS.Al:E ous 
[) QA Sample Type: 

Date: 'flz.1 I .:>4 
Time: ·1330 
Species: <;uqAA MAPLE 
Method: /,/,;11',,..,o ~c.,;c 

Crown 

Diameter 

Z I' 

DBH Height 

(inches) (feet) 

l.1 18 

Analysis Preservative 

C~PLOSiVl!S sw-84/D 8330 l:>rv .Ic~ 

0.(.IC. 1-/;c(Cot'J OV'&.fl.jf.J•7 

% l/AtJU :J/.>Jt.. J ~ 1-i' 
t/LIW\.fJ 

MS/MSO --- Duplicate ID No.: -· 

Sample ID No.: 

Sample Location: 
Sampled By: 

C.O.C. No.: 

Type of Sample: 

Page__L of _j_ 
~ 

13vfooo1 o\ o~\ 
l3VE&"~ O\ 

"rR/J6 

I Low Concentration 
[) High Concentration 

Seeps Observed 

y N 5 PiiC l&S ~ OJ 

Container Requirements Collected 

0990 

Signature(s): 

-0~~~ 



[ I L] Tetrn Teoh NUS Inc PLANT TISSUE SAMPLE LOG SHEET 

Project Site Name: 

Project No.: 

(] Shrub 

[) Leaf 
[) Acorn 

I other: 
[) QA Sample Type: 

NSwc c/fANE 

N7448 

HER SA CE OLIS 

Page I of / 

Sample 10 No.: ;Jv/looz.0200"1 
Sample Location: 13 V4"6"1tif= o I 
Sampled By: J6 /T;(. 

::::> 
C.O.C. No.: _0..._,0"-9'->------

Type of Sample: 

I Low Concentration 
[) High Concentration 

~AM~U~~;QA'fA~LU :··· •• /< ••• , ; (: :•' 0
:: •••• ; /});:•, ; ••• o; >I<•?\<'•ft;•(< \:tnuu;:\. 

Date: 9/2//t::l4 Crown OBH Height SeepsObserved SllL>~Hr~ d- oz. 
Time: • J ~ 4-() Diameter (inches) (feet) Y N 

Analysis Preservative Container Requirements Collected 

E:~PLOS&VES sw-84<0 8330 'Drv .ICE 

/.,);,/ / ;r ~ $".e.J,.UC 4' R a-o f-
Ev p~ -7'~,,.~..-. rv/cr-s"'..-. 

Signature( s): 

MS/MSO Duplicate ID No.: 

~~ 



( I L] T et'a Tech NUS, Inc PLANT TISSUE SAMPLE LOG SHEET 

Project Site Name: 

Project No.: 

[) Shrub 

I Leaf 
(] Acorn 

[] other: 

[] QA Sample Type: 

NSWC CA'ANE 

N7448 

HER BAC.t: OLJ s 

Page_!_ of___!_ 

Sample ID No.: l.3V~03(.)I oool 
' Sample Location: ~i .... 1~V£_~ ......... o .... z.. __ _ 

Sampled By: J6 / 7,,( 
C.O.C. No.: tJJj>;,;_.,. 

Type of Sample: 

I Low Concentration 

[] High Concentration 

s:AMP:U~·~AIA:::nnrn/::;i/YUL=ULVi:;,})\;:•:\): .. ::::::::,:::.•:::::::::•:?•:·~:<<:<>•<<;:;•; .• <;:~.::Li}Hi 
Date: q /21/o4 . Crown DBH Height Seeps Observed 

Time: I 4 t> o Diameter (inches) (fed) Y N 

Species: Su,,+c A?J>,,, ~- r. • 
Method: N.11/,J P/c- /C 1- !J l 0 "' 0 )< 

Analysis Preservative Container Requirements 

E.~PLOSi'l/l!S Sw-84<0 8330 brv .I<..:' 

- /?14/£6 i Tu~/ 
/d,A>/~ ;'(.. 

I 0 <>;i. ~#0£ 4 f ~,,. j 

$c)~/u~ /;,~/ 

MS/MSD Duplicate 10 No.: 

.L 

09,3 

Signature( s): 

~~ 

Collected 



[ j t] Tetra Tech NUS, Inc. PLANT TISSUE SAMPLE LOG SHEET 

Project Site Name: 

Project No.: 

[J Shrub 

[I leaf 
[) Acorn 
I other: 
[] QA Sample Type: 

NSWC CA'AN£ 

N7448 

HERB.ACE OtJ s 

Page_!.__ of / 

Sample ID No.: I J V.8<)(Jtl-<J2c<Jt:>I 

Sample location: --"'""""?'-'0'-"~::.....:::4:...-cJ_Z. __ _ 
Sampled By: JG. /T~ 
C.O.C. No.: () 075" 

Type of Sample: 

I low Concentration 

[) High Concentration 

$AMPU~:~AJA:)n::u r ;c··r::::::L:j:t: :;::o:: ·· '> .·• ;; <,,:: <·:;;: <>:<::::::. :>::n:;::: \::: 
Date: 7 / .Z~ £04 Crown DBH Height Seeps Observed 

Time: /4-/ i:J Diameter (inches) (feet) · Y N 

Species: a.l.tfl. s,.,,,.a-.c~ar Ai.A - >( 
Method: ,t4A/,P n.,..K , 

Analysis Preservative Container Requirements Collected 

E.'(.PLOSIVl!S sw-84(0 8330 l>rv Ic.E 
J. 

, 

Pl-\oTo '**°(s) t.J'JY<f £ a'?!:r 

MS/MSD Duplicate ID No.: 



( j t) Tetra Tech NUS. Inc PLANT TISSUE SAMPLE LOG SHEET 

Page_Lot / 

Project Site Name: 
Project No.: 

NSWC CA'AA/£ 

Iv' 7448 
Sample ID No.: i3V~aS03<>dol 
Sample Location: .....!J~~oLV .... '.=J<.-JollL.l'-0~~4 __ 
Sampled By: 7-<- /.J § 

[] Shrub 

I Leaf 
[] Acorn 
[] Other: 

C.O.C. No,: ()OJ;) 

[) QA Sample Type: 

Type of Sample: 

I Low Concentration 

[} High Concentration 

$MPtl~iiQ.Al~~ j{(j.:{::::;•::;::•:i(:I ••i :.:H.::iY: Ii•:/ }:•;j; iii:/( :f:: I:I•::: •·•\:: ••••• :: ::; ;•:.; i•i I :mm;:: I:J:::; i:i•: i j ;•::: i'~f f•i•• i:i/ I 
Date: ~ /Z / / d '7- Crown DBH Height Seeps Observed 

Time: /4 ZS Diameter (inches) (feet) Y N 

Species: ~#1/4° dAk.. - ~~ JfJ. 9a _. 
Method: L.JA,17,/ ~e-l'c. '4- /' 

Analysis Preservative 

EXPLOS.iV£S Sw-84tO 8330 brv .I:c£ 

t)Ve-4f4/ - d~K ~-(o./Co.,,,7 

IS-% ~,q/e...-.r~.ry 

p,,,,..._,,,,,, 
/)1//) -/4> V//£A 'S"L<J,,f 

MSIMSO Duplicate ID No.: 
_, 

Container Requirements Collected 

-; 



( j t;) Tetra Tech NUS, Inc. PLANT TISSUE SAMPLE LOG SHEET 

Project Site Name: 

Project No.: 

[] Shrub 

I Leaf 
[] Acorn 

[) Other: 

[] QA Sample Type: 

Date: q/ZJ/14-

Time: 143Y 

NSwc CA'ANE 
,v 7448 

HER S.At:t.: OLJ s 

Crown 

Diarreter 

OBH 
(inches) 

Height 

(fed) · 

Species: 54"4-t-< 11'1APLA: 1 

Method: #.f,,.;,p ~uc Ju 

Analysis Preservative 

E~PLOSiVl!S sw-84/0 8330 brv .l:c£ 

Page I of I 

Sample ID No.: 13 v<;{ao6 o I ooo \ 
Sample Location: 13 'v.£~ 04 --"-=-_....____,_ __ 
Sampled By: Z,:-<-/t16r 
C.O.C. No.: C)09oli OD97 

Type of Sample: 

I Low Concentration 

[] High Concentration 

Seeps Observed 

y N 

Container Requirements 

0 227 

Collected 

Cffrl":'.~~'•®1¢:•:•~•:•:!:::}:::.:!:•:::;;r;;rn·::rn•rn·~·:.:•:;;\:!•:t•n•:·;::.;: Signature(s): 

~VMS/MS~ Di~r;;o~7 Z/ O~ 0 / 7~~ 



( j t:] Tetrn Tech NUS. Inc PLANT TISSUE SAMPLE LOG SHEET 

Page I of I 

Project Site Name: 

Project No.: 
NSWC c/fANE 

N7448 
Sample ID No.: 1-iv/too 7ozoool 
Sample Location: 13 V.AG 04 

[) Shrub 

[} Leaf 
[) Acorn 

• Other: 
[) QA Sample Type: 

Sampled By: /..C /</§ 
c.o.c. No.: oo~s 

Type of Sample: 

I Low Concentration 

[) High Concentration 

$AM~iu~~•PATM.•\\/;H;t/{UHrn;:::;,:,,.~.u •.• \,·<.,<<:•(:.:uuu:::: :L)L.::::::::::H:\:.:::.:uu~:trn<: 
Date: 9/2.L /d 4 Crown DBH Height Seeps Observed 

Time: ·14 S 0 Diameter (inches) (fed) Y N 

Species: w#. 5.-?Ak"""' f- ·v 
Method: ;./A,vp 13- 1 ,,.. Al A- ""'; r" 

Analysis Preservative Container Requirements 

~~PLOSiVES Sw:..84~ 8330 brv .IC.&' 
J. 



( j t] Tetra Tech NUS. Inc PLANT TISSUE SAMPLE LOG SHEET 

Project Site Name: 

Project No.: 

(] Shrub 

I Leaf 
(] Acorn \ 

[] Other: 
(] QA Sample Type: 

Date: 9 /2.// 04 
Time: /S"c> 

NSWC. C;tfAN£ 

N7448 

HERB.Ace ous 

Crown 

Diameter 

OBH 

(inches) 

Height 

(feet) 

Species: Lt/,,t/. OA// 6/' 
~---.....Lz;~-==-~--1 v 
Method:~,,,/ h~r< 

I z_ 

Analysis Preservative 

E.~PLOSIV£S sw-84/0 8330 brv IC.£ 

DAJ(, /l;c.ku~ J #Vtffl.~la:u""J' 

4f°/.> LINDE-' ,,fo, J 
}J/Lf 

/fll!J f /d/£° 

Page /of / 

Sample ID No.: 13Jo080JdtkJI 
Sample Location: ..._/_.3.._.14<.;;~--3_._0_3 __ _ 
Sampled By: cJ~ /r,1(,-
c.o.c. No.: o dis 

Type of Sample: 

I Low Concentration 
[] High Concentration 

Seeps Observed 

y N 

Container Requirements 

/()0" 

Collectejl 



[ j t] Tetra Tech NUS, Inc. PLANT TISSUE SAMPLE LOG SHEET 

Project Site Name: 

Project No.: 

() Shrub 

I Leaf 
[) Acorn 

[) Other: 
[) QA Sample Type: 

NSWC C;tfANE 

N' 7448 

HERBAC.il OLIS 

Page ) of / 

Sample ID No_: I'!? y{i!tJ 0 3 010001 

Sample Location: _,....,/ 3,....-..._V-=£'-'g=--0'--'J...._ __ 
Sampled By: J 6. / ?"'l-
C.O.C. No.: Oh.!1~ 

Type of Sample: 
I Low Concentration 
[) High Concentration 

SAMP:~lN~iUAJ'A:;:/UI>UUi-i:<U<L::;.;(, •. -.:_<:., .... ·-·().)(::: .. yu:ru .. :_-;;;u:,g;))'((i·•?H/~)f/I\i 
Date: 7 /U /ti 4 Crown DBH Height Seeps Observed 

Time: /5 / {) Diameter (inches) (fed.) Y N 

Species: Si.itA/' /ll.~11Le. - z q 
Method: #,,,/""..,/~&.it- 4-

Analysis Preservative Container Requirements Collected 

E.~PLOSiVE.$ sw-84(0 8330 l>rv .IC&' 

I uo I 

MS/MSD __ Duplicate ID No_: 



[ j L] Tet'a Tech NUS, tnc. PLANT TISSUE SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[) Shrub 

N leaf 
[] Acorn 

[) other: 

\ 

[) QA Sample Type: 

NSWC C;t?AN£ 

N' 7448 

Ht:RBACE ous 

J I 
Page of 

jt; 
Sample ID No.: 131"/~ tJ/dtJjC)ddl 

Sample location: ~l._3_'0.,,.~-~~0~5~--
Sampled By: J 6 /µ 
c_o_c_ No.: o-o ~ o 
Type of Sample: 

I low Concentration 

[] High Concentration 

Date: 9 /2/ I <)LI. Crown DBH Height Seeps Observed 

Time: I fl"/ ,.I} Diameter (inches) (feet) Y N 

Species: W H. tJ .4 k 

Analysis Preservative 

lf;:f.PLO Si VI! S Sw-84f0 8330 brv .J:<:E 

o VE/l 5' frJ r7 <7 Jt. I( 

2-~~ '/4P£4 ,rf(.-7 

VA-"""'/? 

MIO - i//11"£ A f" L 'l"L 

~#~~~~P.i.iH¢~1~::•:::::::::·;:;;;:::·~::•~::::::.:•::•:;:::•::::•~•::·:•::•:·:::::: 

MS/MSD Duplicate ID No.: -----
__-

Container Requirements 

J. 

I oo z.. 

Signature( s): 

-t-7;/~ 

Collected 



[ j t] Tetrn Teoh NUS, Inc PLANT TISSUE SAMPLE LOG SHEET 

Project Site Name: 

Project No.: 

[) Shrub 
[) Leaf 
[) Acorn 

• Other: 
[) QA Sample Type: 

NSWC c~ANE 
N7448 

HERS.ACE OLJS 

Page_!_ of_!_ 

Sample ID No.: /3J/jf d//d2dt1o/ 

Sample Location: ---"1""''3-'V.:...;-c=....;:;;c.t""'o~s--__ _ 
Sampled By: Ji<-/ 11'4 
C.O.C. No.: 0 O !J ~--

Type of Sample: 

I Low Concentration 
[] High Concentration 

SMPtt~~oAt~=~iu:rn~1~u/u~~~~~~{rn;~(~: .::::: =: ::::::_.:.:.:.:.: :.: ..... :-.-:._._._. :~~~=~:~:~. ____ ->> - - - - _._.:.;.;:;:;:~:::~:= ;:::::_.:::::::.::;:;:~:~=~:):~:::;:~'.~-~:~=~-~. :=:=::::: 

Date: ?/Z//<J4 Crown OBH Height Seeps Observed 

Time: ·/;5" L. O Diameter (inches) (feet) y N 

x 
Analysis Preservative Container Requirements Collected 

EY.PLOStVE.S sw-84IO 8330 l>rv .I<.£ 

/tJCJ3 

~~~j~tA:Pi~,~~~1¢/:~?:n ::/: :: :n::: :n: :? : : : : : ''":::,::: :::: ':: :. Signature( s): 

MSJMSO Duplicate ID No.: 
r-- ??~ 



( j t) Tetra Tech NUS, Inc PLANT TISSUE SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

(] Shrub 

I Leaf 
[) Acorn ·\ 

(] Other: 
[) QA Sample Type: 

Date: 9/21/o4 
Time: 153-.r 
Species: Su1>A-A.. Jl?AJ1/e. 
Method: u.d .... rJ ~'-"' ... 

NSWC c~AA/£ 
IV 7448 

HER B.Al:E OLJ s 

Crown OBH Height 

Diameter (inches) (feet) 

Analysis Preservative 

E.~PLOSIVES Sw-84(0 8330 'Drv .ICE 

L./;?/;,,E/t 5'L.0.P£ 

lv'\.AtOL6 
1 

/u/:p /bp/-t- 111/&/lff'.>, 7 

Ar<>/ , (. 
~ ~ oA1uL4 f .,,,,.. 7 

MS/MSO Duplicate ID No.: -

Page I of I 

SamplelDNo.: 13vffo1~01ooa/ 
Sample Location: / 3 Y'E6 04> .......,..__.___.. ___ _ 
Sampled By: J Gt/ 7,( 
C.O.C. No.: C) d !J:) 

Type of Sample: 

I Low Concentration 
[] High Concentration 

Seeps Observed 

y N 

Container Requirements 

J. 

/od4-

Collected 



[ j L) Tetrn Teoh NUS, Inc. PLANT TISSUE SAMPLE LOG SHEET 

Project Site Name: 

Project No.: 

[) Shrub 
[} Leaf 
[] Acom 

I other: 
[] QA Sample Type: 

NSwc cA'AN£ 

N7448 

HER BA-CE OLJ s 

Page /of / 

{µ 

Sample ID No.: J3V/'f30l30ZOoal 
Sample Location: '/3 1/£6 o 6 

- Sampled By: JG /T/C 
C.O.C. No.: QO 'J :)' 

Type of Sample: 
I Low Concentration 
[) High Concentration 

$MlftlNGiPAJA~:i(U•••••••••• •: ;.,.• ::;:~ •·••;•'·••• i iU i.; ;.: •••'••·•••••;••••ii ii•; i•ii:i:i i•i••?H i:Vi•ii•:i•~•iirn•i iii•i•Hl:W /Ufii•iii/•if/•i:itiiii•Hi•••i•if l 
Date: <J /2./ /04 Crown OBH Height Seeps Observed 

rme: IS45' Diameter (inches) (fe€1.) y N 

Species: W.N. ~A,, J--,;o.<1 /- ...._ ;?<. 
Method: #,,,,.,/ ~~c #A- " _. 

Analysis Preservative Container Requirements Collected 

/!E.~PLOSHl£S Sw-84<0 8330 brv .J:c..O 

MS/MSO Duplicate IO No.: 



) 

( j tJ Tetra Tech NUS, Inc PLANT TISSUI;: SAMPLE LOG SHEET 

Project Site Name: NSWC CA'AN£ 
Project No.: 

(] Shrub 

I Leaf 
(] Acom \ 

N7448 

[) Other: HERB ACE OLIS 

[) QA Sample Type: 

Date: <¥ --:7 ""/o4 
Time: /6/J ;5" 
Species: id h'. d 41< 

Crown 

Diameter 

OBH 

(incites) 

Height 

(feet) 

Analysis Preservative 

E.~PLOSIVES Sw-84~ 8330 brv _IC&' 

tJA Jc. /"'J.f!/L:a 7'u/,-,, /d/~<-
1 / 

ol/£/t,,- f'.; '/ 

4- " ~ u 4 enf'/ s /_,.,... 7 
/)~,....,/-" 

LJ ,d~J/l 5 L c,,... / 

MS/MSO Duplicate ID No.: ....._____ 

Page_l_ of _t 

Sample ID No.: J3YI!d14 d.3 dOd I 

Sample Location: I'?, VIEG o 7 
Sampled By: T~-f.J4 

C.O.C. No.: a o 9 7 

Type of Sample: 

I Low Concentration 
[] High Concentration 

Seeps Observed 

y N 

Container Requirements Collected 

Pl-\oTo *'°(s) ---./_t1_d_-6 ___ _ 



( j L] Tetra Tech NUS, Inc PLANT TISSUE SAMPLE LOG SHEET 
) J 

Page of 

Project Site Name: NSWC c/lfANE Sample ID No_: 13 vflo1sa4oao1 
Project No.: 

[) Shrub 

[) leaf 
I Acorn ·1 

[) other: 
[) QA Sample Type: 

N7448 

HER BA(.E OU s 

Sample location: I ~ita(a Q 8 
Sampled By: Jo / p< 
C.O.C. No.: 0 0 ~7 

Type of Sample: 

I low Concentration 
[) High Concentration 

Mm~i-~HQ.At~~.:mu•irn i•i ii•i•i·i•i•i·•·•··YU•i·•< ::.:r:.•:• i}••••;i i ?:H•U :EH•••····•(•:UH•i••·····•ii:i {{){ifitiiH'••••:Hf ;+:rn:;:::rn::H\% i 
Date: ? / 24' / d4 Crown DBH Height Seeps Observed 

Time: - /~/S Diameter (inches) (feet) Y N 

Species: ltVH CJ~t.C 

Analysis Preservative Container Requirements Collec.ted 

E:~PLOSHIES sw-84i0 8330 brv .re.: 
J. 

~aW•lllllll~1lll1lr.•H1•1 
61>4£ F/~cc...T r~c-E PKoTo #(s) __../_i/ __ 0_7 ___ _ 
0'9.,....1° 

// /?~~/"{_ f Io ,E 

Be>% L/A/p£/LJ./.t7 

tJA 1( -f'v/,:p ~,:?/!,- dva/1 f~'/ 

MS/MSD Duplicate ID No.: 



( j t] Tetrn Tech NUS, Inc. PLANT TISSUE SAMPLE LOG SHEET 

Project Site Name: 

Project No.: 

[] Shrub 

I Leaf 
[) Acorn 
[] other: 

[) QA Sample Type: 

J..17448 

HERBAC.E OLIS 

' 
Page l of 

1 

Sample ID No.: /3'1$0 [f,a S<J<ldl 

Sample Location: -'f_.3.__V:"""~"""'G_o_<J __ _ 
Sampled By: J<:a...lr~ 
C.O.C. No.: t::JO 9 7 

Type of Sample: 

I low Concentration 

[] High Concentration 

$AMPi•~:UAJA::::::n::nrn:T?T'//L11)·:::::/\;:::·:u::• :\::•:•:•::··:• .... : ••.. ;;;;;·; .................... · :::·<·<?'::::···=·= 
Date: 9 / 2.1 /o4 Crown DBH Height 

Time: /6 ZL-f"" Diamerer (indies) (feet) 

Species: W# CM K 

Analysis Preservative 

E.'f,PLOSHll!S Sw-84(0 8330 brv .IC£ 

0 Ve.-<I/~7 

-:IA:"""P 

iS-% U.N,p£--<-r~7 

L///t'/l.... s~,.. .::=- . 

MS/MSO Duplicate ID No.: -

Seeps Observed 

y N 

Container Requirements Collected 



APPENDIX C.6.1 
SWMU 13 

CHAIN OF CUSTODY RECORDS 
ROUND 1 



( It) TETRA TECH NUS, INC. 
~re1 .. ~Zri 

PROJECT NO: FACILITY: 

~A~ 

~ 
/' 

TIME SAMPLE ID 

2. RELINQUISHED BY 

3. RELINQUISHED BY · 

COMMENTS 

14da 

e 
z 
Q 
I-
< 
(.) 
0 _, 

DISTRIBUTION WHITE (ACCOMPANIES SAMPLE) 

CHAIN OF CUSTODY I NUMeeR 

8 
o· 
vi Q 

~ t 0 vi 
~ .vi ~ 

0:: .. 
0 w 

[ ~ 
z 

vi :e ;( 
~· z I-

t 
w 

8-- z Q !! 0 :e (J !.!) (J (J w 0 w--
Q I- _, Q. a. ·~ a. 0 _,<:I! 
0 00::0 
I- Ill (.) !.!) (J 

DATE TIME 3. RECEIVED BY 

YELLOW (FIELD COPY) · 

0963 

PINK (FILE COPY) 

PAGE j_ OF _j_ 

DATE TIME 

41 R.~·-·-· 
FORM NO. TtNUS-001 



( IL) TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER Q.·964 I 
{ : PAGe_j_oF ~ 

I!: ftJ · c;z 79 I ~ 

PROJECT NO: I FACILITY: itOJECT MANAGER PH~~NUMBER LABORATORY NAME ANO CONTACT: 
Al') Olc:lh N~ld<:.. l f..14. l\JC . 5A .,,A.JS L ,. \ '-I t - ~ i. I - 9 3 O~ L...tl.. l){ fC.., J I·\\) c. 4 PR. If- Nl1t r. J UMPLERS (SIGNATURE) ... FIELD OPERATIONS.,~EADER PHONE NUMBER ADDRESS 

.. I ~o ~A.1'4~ ' t..\ I 7 ~ Crz I - (/~ s 7 lo)~ 0 
~: 

Sov·n~ I·\ A~ IV ft. V <:.. 1·. •\ 
I 

~ ~ARRIE~ILoL1NUMBER CITY, STATE •\ 

' . 
.\ 

FEO f·, '* 18~1/o i 3}2. 7 '2..~ q S~Arr1.F vv A <7 8 IDS 

~4 . CONTAINER TYPE /c;/ / // / / /'· I"' PLASTIC !Pl or GLASS IGl 

... 

STANDARD TAT 1j1!1 ~ PRESERVA\!IVE ~"Y/////// RUSH TAT CJ \ 0 24 hr. 0 48 hr. D 72 hr. D 7.dav LI 14 dav Q USED ...., en c 

~"',{ ~ 
I 

~ r ... l ~ 0 en 
~ ~ er: ... 0 w 

g ::c ! .. 
~ en :I 

i ' e ~ s--
·- -··· ::c !!I ~~t:'v ~ z .... -:~ 

~ \ ~ ! !J 
c.> Cl>,~ u ... , 

g~ 
..... ... ~· .. wcr: ~ ~~ w~ 

..... -
t-< u A. 

... ... , .. 
<w 0 s g. iti l ~ ctJlfNTI Q )o TIME SAMPLE ID 

_, u u 'r,;'· •. ,/f·.' 
-' ·-' 

1~'2.t; 1q C>O T ft.. O~ 2.S"O~Ot · C}C, ~-CJ 6 .... -~ .. ~ 
~ 

t . i ' ...... ....!~ - - :.ii . ?""'.< // ,4' .tt:.ANIC' . . 
·~· •, " ij 

1; . 
' I 

~. 
" 

. ·' ··~"'"'-' --.~ , .. 
' .. 

' . ' ....,.,.,.•"'; 
.. ······' ., •• 

l t:: .... ; 

•. ' \ f' 
~ .... 

" ;"' '~ . .' 
,.., 

-
·-

·1 ~·~-... .. . .;i" ( 
···: . .. : 
_; .. . r' . \' ! 

\ . \; . i 'l 

I ., 
' .. . , ·. .. 

1. REL.INQUISHEO BY~ ./-.. ./ OAT~ ~ ·-~ell 1. RE1i>1:1VEO BY -....._ 
o~ ·~~;,,-'! TIME 

.. . ~/.Zs:; '(:) 3 fl!.Pe te."''- !?' "/.. P~<= ~"'-:> ... .. - /~&1(; 
2. RELINQUISHED SY 

,,,. , 
D,AT!? . TIMI;: 2. RECEIVEP SY ,.,,,.. DATE TIME 

3. REl:.LN!?UISHED BY ... DATE •.,, TIME 3. RECEIVED BY • .DATE TIME 
-

COMMENTS ..... ~. 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPl.E) YELL.OW FIELD COPY)' ( . 0 • PINK (FILt-oOPY) 4/02R 
FORM NO, TtNUS·001 



TETRA TECH NU!J INC. ' 
4/°"f OZ? 

PROJECT NO: I FACILITY: 
~ -t'.11 Ah!f'" N '~"o AISWC 

SAMPLERS (SIGNA tURE) 

77~ ~~ 
STANDARD TATljJ. 
RUSH TAT 0 
n 24 hr. "F1 48 hr. n 72 hr. n 1'dav n 14 day 

~ 
,-

e 
z 

~ we: ... < 9 <w 
Q >- TIME SAMPLE ID 

fJAG t) 7()() 7"/.? tJJ ZhC>30 I oc. 
/3Jii, 1415' 58 03.Z.&>t:J3 o/ Q' 
l~c:. /5()() !?S o3z.'1-o3ol 10<== 
l1.h<' /52~ SB o 3 Z ti:,rt:> 3 a '2. Q<:. 

1. RELINQUISHED BY~ .£._ £..,· 

2. RELINQUISHED BY / ./ .. 
3. RELINQUISHED BY 

COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

CHAIN OF CU.STOOY I NUMBER' 0970 PAGE_f_oF_/_ 

--PROJECT MANAGER (.HO~j NUMBER LABORATOR~ ,ME AND C.ONTACT: 
R. A..~JNS"K/ "411... 9LI· e~oa ,(."f"~S _A/.uc:;;# .Pl(4#r'/CG 

FIELD OPERATIONS .. LEADER PHONE NUMBER ADDRESS ' ' 
-;': /?OJ,f;{N . (41'L) ')Z.I· t1857 940 ~u;r,../ //A!f~4 y .:$7. 
CARRIER/WAYBILL NUMBER CITY, STATE 

;::".GD, J!'AI'. ~8JIC.7:!3Z 7Z-$'8 :Si AHA: W'A 9$/tfJ8 
CONTAINER TYPE / l!'/~/0/~/'1_ /~/bA" PLASTIC (Pl or GLASS /GI 

~ PRESERV.A:TIVE At/~~J1°~~Y~Y~~ Q USED 
Ill Q 

· l;{,t>7 ~l ~op, 1 

i::- ! 0 Ill 
I!:. ~ a: 

0 w 
~ x z ... Ill :I < I!:. Q. t z ... \~ k ? ' ~ w· x w 2 z ~~ 1J'1 ~ ~ t/~ ~\~ c?J.~1~f,o Jf,~~1 --li: 

Q !:!. 0 ...... -. 
:I 0 "(.,) (.,) w 0 !:!i ~ii:'ii:' I.I. ~ l S 'I~ I \\ 0 ~ 'IJ1 .~ :'; o\1 I~ _ Q 
~ a:- 0 l/<l'~u~ ;~ ;.i" ~~,., o,.., "jve" 'b v~ ... Q. .... 

..I ~:E ·,~-
0 0 t( u 0 0 d "".4 " h 'f- Ll ~ ~~ ~+ ctJIENTS ... fXI :I tu Uc:>U z 

- - ~ G. .3 3 ::?""/!I J:> AL,,., -V K 
_.. - IQC <S 12.. 3 z 2 z I z. ...,....,,,. .. 

~t>.u,,C.4' """"..,,I: - - loc ...<. I~ .3 z z z I z 2 z. IR. ~ ... c: .I' /~Vil' 
~, ""~,,,. r.if" 

- - oc. .~ I z. 3 z. z z I z 'j).%_ 
5ov~~ ,e~,.,..VK. 

' 
( .. 

-· ..... ~ .,. 
r 
" 

. f'"· l, 

' ........ : 

.. ; .. ,.., --

DA~~ -1 2 c::>.·1' J~io 1.~E~-· ,,. . ""'.; 
,,,. - I D_:~,AJ TIM1

3 /8 0 
DATE TIME 2. R~IVED'BY O'ATc TIME 

DATE TIME 3. RECEIVED BY DATE TIME 

YELLOW (FIELD COPY) PINK (FILE COPY) 4/02R 
FORM NO .. TtNUS-001 



,,. .... ....... 

( It) TETRA TECH NUS, INC. 
()Z7J 

CHAIN OF CUSTODY I NUMBER 0966 PAGE I OF I 
/! 7"0 ~ 

PROJECT NO: 'J. 
JJ Q~O 

I FACILITY: 
/\/SWe "AA## 

SAMPLERS (SIGNATURE) 

~~ 
.. 

STANDARD TAT fil .. 
RUSH TAT 0 
rl 24 hr. .::0 48 hr. 0 72 hr. i1 7 daO D 14dav 

,. 

M \ 

~ \' 
!;:) ... e 
~ z 

~ wa: 
~~ 8 
Q >- TIME SAMPLE ID .... 

*~ O?~O /.J $.S/,J d"OZ. 13S813 

~~ o;ss- l.3..Sll:SOZ04 13S81J 

~(.; O~Jo 13 SJ;. 12 dOOL l.JJl/Z. 

~'° ~8JS /"!.SB I z.az.04 JUB;z. 
!M, o,~r J ~ -5flr /I t' oO Z.. {f$) '3Sll~ 

~'" ouo J3SR JI o_,104 13$4/I 

~' 0910 n. ~~Jo DOOL 1#1116 

IM, 04.fS J~ $ a10 oZ.04 IJJ&/6 

3~ OM/" /,3$$0, ()()OZ.. /JSldJ 

~A, ".("Cl /'?.<Ao 9 t/J.Z. c4 liSscr, 

lJA~ /)00 H8tJ3 Z'r::>30/ OA 
JAL I A~ll() E°/) () 3 '2.~() 3 <j/ -

1, RELINQ_UISHED BY ~ j/.. /_ 
2. RELINQUISHED BY 

, ,._,,. 
,,.,..· . 
3. RELINQUISHED BY 

COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

- -
PROJECT MANAGER ?.ON~ NUMBER . LABORATORY NAME AND 'NTACT: 
R. BAS/NS"k"/ 412 9z.1 • e3os ~/.4#~~.,c ./A8 MA"""1 ""'6;:-~-4 

FIELD OPERATIONS LEADER PHONE NUMBER ADDRESS 
... 

"T. Re;)~ A\.liN (41") 92.I • 885 7 eo1 CAP/1'"~ A 7);1>/v& 
CARRIER/WAYBILL NUMBER CITY, STATE 

FED 6Y :# 831~ 73:JZ 7Z4f/-7 :DVRNAM I NC Z7'7/$ 
' CONTAINER TYPE 7w7// /// PLASTIC CPI or GLASS IGI 

8 PRESERVATIVE 7?/////7~ -· 
Q USED 
I/) 

Q 

~~ 
i= ~ ~ ~ !:!::.. 

0 II.I 

[ :c iE 
t: I/) :& c 

~ ./ ~ 
z g 

5 ~ 2--
~~ :I (,.) "(,.) (,.) 

0 >< w--
~ c 

i !~ ~Q,D. Q, 

i~ ~! i ? CfllBllS ~ s 
(,.) "(,.) 

0 z so ($ I I 

4 ' z. so c:; I I 
0 z $Cl t: I ' 
2. 4 so <;. , I 

0 ~ .so ·~ f I 
.... 

2 4 So G. l I 

~ ( t.• ··' c:) z. ~" 
z 4 l5o Gt I I 

d z.. .so ~ I I 

2. 4 So Gr I t 

- - ·ax:. 6 z t. ~.c,I'"'";..,, -,A ~.I' , __ 

- - SCJ. (i I I ~ 
'- p-',t!•Nt 

11. ~ st:> q C)t:J 0 2-

D~~~ ·~~J6 1. RECEIVED BY DATE ~ TIME 
~ 0-3 ~,Jr~)lfA" A' 4'-<"'1W4"SJ' iAL ·~ /tJ 3 c> 

OA'TE TIME 2. RECEIVED BY OAT~ f TIME 

DATE TIME · 3. RECEIVED BY DATE TIME 

YELLOW (FIELD COPY) PINK (FILE COPY) 4/02R 
FORM NO. TtNUS-001 

·~ 

: 
; 

I. 
. 



( It) TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER 
t: 1"0 ~ OZ7"9 

PROJECT NO: 
Alf:JO~O 

SAMPLERS (SIGNATURE) 

ST AN DARO TA T""fil 
RUSH TAT 0 
0 24 hr. D 48 hr. 0 72 hr. 0 7.dav 0 14 dav 

TIME SAMPLE ID 

IJSS/3 

1.3.SIJl.J, 

'4$8/t!. 

~.1'12 

W-4// 

17pll 

~/6 

1,/$8/0 

IJS'.8•3 
13S"8•fJ 

1'!186"1 

0 

2. 

0 

2. 

0 

z 
0 

z.. 
0 

z. 
(',) 

:: 
t w· 
Q 

~ 
5 
CD 

~· 
0 
VI 

z :s~· ~· z. 

z. ..so c:t z 

L :So G;' Z. 

4 s;o 6 I 

.. 0-968 

. ~ 1330 /3$8070810 .. J3S6~7 ,e 10 .so c:; • z. x. 

- -
1. RELINQUISHED BY:;?.::::; ./ ~ /~ 

2. RELINQUISHED BY " ,r DATE ' TIME 2. RECEIVED BY 

3. RELINQUISHED BY DATE TIME 3. RECEIVED BY 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) . 
..... \ 

~·· 

PAGE_!_ OF_!___ 

,, 
.... 

.. .w,.. ... A» 

r·,"· 
f°' 

.,. 
--· 

.•. 
" 

... 

~~, ;:,:,if!&,,,C., 
/3 ss;o9 o.:ioz.. 

DAT,E .1. , / TIME c.') 
3/Z..~/(J ~ / '7. " 

DATE TIME 

. DATE TIME 

...... ·· 

4/02R 
FORM NO. TtNUS·001 



TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER PAGE I OF I 
,:!?"O Z7, - -

PROJECT NO: I FAC:ILITY: PROJECT MANAGER PHONE NUMl:l.ER LABORATORY NAME AND 'NTACT: 
..1.19a&.o »swc dA'41V~. • lif, OJ- '.!r.i"/ (4121 '12' - 6$08 -?IJ~~At:~4 Llf'tl -~- - - Hu-..:-..., ~ 

SAMPLERS (SIGNATURE) FIELD OPERATIONS LEADER PHONE NUMBER ·· ADORESS 
';1),,,;vl . "?': A'11.ltlf N.4 (412) 'IZ.1· 88G7 SOI e""'/.,.At;;/f ' k 

CARRIER/WAYBILL NUMBER ,, CITY, STATE 

4~ r.S.I> SY ,:;# 8 31, 7132 7Z47 ~,itK4M, A/~ 2'T7/3 
CONTAINER TYPE /~/ / // / // PLASTIC IPI or GLASS IGl 

STANDARD TAT~ .. 8 PRESERVATIVE /;Y/////// RUSH TAT 0 
rl 24 hr. 0 48 hr. 0 72 hr. 0 7dav 0 14 day Q USED 

"' Q 

~/ 
,. g ~ 0 ·~ % 

0 ti w 
?"> j;:' % :I ! ~~ti !:!:. Ii: "' ~ ~ Q t z 

z % ~ 8--t: sa. 0 ~ · fLJo 2 
~ ~ i!S (,,)" (,,) CJ 

wa:: !< s .. a::- ~ Q;'ii:' ~ ,~ ""' !< ~ 8 ~ 

i~ 5i! :i :f- CfllEllTS 0 V'9'" Q >- TIME -· SAMPLE ID ... ... m (,,) (,,) ·-
3J~ /~4" 1 ~ s5"/ "'"oz l.\<~I 0 % so G , I ' 

. .,. 
\ 

3_&.s 1z45 I.~ s1Ja1azot¢. z 4 G I t ; 

lJSRot so 
~.h~- 125~ 13 SS CZ t:IOOZ. L3~ () z so ·G I I ' 

'· 

3hG' /~00 I~ SBC Z. OZ04 l'l.1tRt1: z 4 so G I I l 
,I 

~.&~ 13/0 .J3S s a3 oooz. 1~sso= 0 z. so G. I I 

;fS- l31S I :3 58 0302.04 I.JU~ z. 4- so G ' I 
~$" /330 /3 s s 0, t:J04Z. IJSA'LM a z. so G l I 

#5' 133S '-~ s 8 C)~ (')2. 0 d. - - z. 4- so Gr I , 
3fis- 13SO 13 sfr't::JS "'()tJ2. t.~s,fl:J~. 0 z so t':. I I 

~ 
, 

l I 1355 13 S8 tJ5 ()Z() If. /::l~:llM• - z 4 so G 
3/z:; 1415" / 3 s'J8 tJ4 oooz. ,.~n,,,.,,,. c z. so ~ 2 %... l)o MS/MSC 

%6'" l-12() 13 S8tJd.tJ204 .-- 2 4 so G l I. 

~S' (')Ot>O PI:> o 3Z 5 t'J 3 a/ ~. - - so .. CS. ' 
., rl/oM . 

\'IS$641 IJOOZ 

1. RELl~QUISHED B~. L .L. .. DAJ~.LhJ_? ~:~11.· 1 ~ RECEIVED BY . • 0A:1,L TIME . . .. . . . A'a.P'"'~~ 4"Y'""""'r" ·:r '/tJ~ /ti~·" 
2. RELINQUISHED BY , , DATE TIMi 2. RECEJVEO BY i DATE I TIME 

.~. 

3. RELINQUISHED BY DATE TIME 3. RECEIVED BY DATE TIME 
'· 

COMMENTS ', 

DISTRIBUTION: WHITE (ACCOMPANli;S SAMPLE) YELLOW (FIELD COPY) P!NK (FIL!; COPY) 4/02R 
FORM NO. TtNUS~001 



TETRA TECH NUS, INC. 
a-ro • oz. 71 

CHAIN OF CUSTODY I NUMBER 0979 PAGE_!__ OF J__ . .. 
PROJECT NO: I FACILITY: PROJECT MANAGER . !to~) NUMBER LABORATORY N/. AND CONTACT: 

A/JO~O Al.IWC. C~"4H.t RAt..PH &4~~.NJ'KI "41z. 'z. t- e3 oa ,t..M H.- ,..,.s #UG# ,P;c'L#r/~lf!E 
SA~IGNATURE) FIELD OPERATIONS LEADER flHONE NUMBER ADDRESS ,, 

li'kR.ty R~i4 ~"" (4fL) 92.f • 9.~6'7 940 SO<JrH ~,e.N.a:y $-/-. 
·- CARRIER/WAVBIL~UMBER CITY, STATE 

~ ~~ FJ:P. EX· 8316> 733~ 7Zl4 SeA·H·lc 1 WA :;lEJ/Otf!> 
CONTAINER TYPE / &>/ ~/ r~/ / / / / PLASTIC (Pl or GLASS IGI 

STANDARD TATl(! cJ PRESERVATIVE /MY~Y////)/ RUSH TAT 0 a· 
0 24 hr. 0 48 hr. 0 72 hr. 0 7dav 0 14dav Q USED 

Cl) 
Q 

r .:- ~ 0 Cl) 

~~~ ·!::. j: a: ' 
t'l 0 w 

.:- :c w z ..,t, Ii: Cl) :& < 
~ e !::. 

~· ! ! :c w 
to.' z Ii: Q (!) i=-- ~· ~ ,,, Cl 

~ :Ii - (,) C> (.) CJ 0 w 0 !S w-- .Lf. wa: Q 

5 a:- ..I 0. 0. 0 v i>°'v I- <( 8 0. I- • ..I~ :I / ~~ e <( (.) 

~ i./<0 1} CtMENfS 
TIME SAMPLE ID ..I ID :Ii t:i 8 e>8 

~/,o 0745 1~5S08 ooo 't.. ' J!SBOS 0 z. so l"> 2. 1. x x 
~o caoo 1 '!.s°to& 0"08 ~ 13S8o8 ~ a so 6 4- ~4 '>( x ~Po MS.1"'1$'P 

!'30 oooc> F00330030\ oc - - so G z. z '>( >< ,,-1~s so S <:>oo z. 
'• 

'' 

' 

,, 

'• 

.;·1c. 

"· 

.... 
1. REL.INOUlSHED BY~~~ L DATE J/.v Jo~ TIM~"30 1. RECEIVED BY p;;; 

· . 7EP££A4 ~)(/"'A'4S'f" DAT~/V'hJ TIM~&oO 
2. REL.INQUISHEO BY / / DATE TIME 2. RECEIVED SY DATE .. TIME 

3. RELINQUISHED BY DATE TIME 3. RECEIVED BY DATE TIME 
~ . 

COMMENTS ><. : .11-I /, ~~"' I /',,,,..,,,,, _414 ;t'. t .,.,l/ili':if.-v~/y ,,,. s / ,' 
DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLQW (FIELD COPY) · PINK (FILE COPY) 4/02R 

FORM NO. TtNUS-001 

·1 
·~ 

.. 
~· 



J , 
\, 

TETRA TECH NUS, INC.~ 70 "'ro: 02 , 
CHAIN OF CUSTODY I NUMBER 0978 l 

PAGE _j__ OF _l_ 
PROJECT NO: I FACILITY: PROJECT MANAGER PHONE,~UMBER '. LABORATORY NAME AND CONTACT: 

A/9060 ..vswe e/PA/./a ltALlnl 8tfUNSKI . (4/Z. '1l.1·8308' ~Aut:K~ /PUGH . .Plt'lfl'I r/Gt!! 
SAMPLERS (SIGNATURE) FIELD OPERATIONS LEADER PHONE NUNll.ER AD"DRESS 

, 

~4~ -- - - .· .,.,_.,,,. "'"' (412.) 9,Z I· 8857 ,+(J So~?"# ~.(',</4V s~ 
CARRIER/WAYBILL NUMBER CITY, STATE 

#' 831G> 7 333. 7214 WA .74/08 P-4"0, 4'X· S'4A rr.t:4, 
CONTAINER TYPE /~/t.?/ L1/t?/ ~/ ~/ / "' PLASTIC IPI or GLASS IGI 

STANDARD TA T)S . ~ 8 / ~~~YtKY~Y / / 4 PRESERVATIVE 
RUSH TAT,h1 

~ 
\,) 

USED 0 24 hr. 'Ll 48 hr. 0 72 hr. Ll 7 dav 0 14 dav ~ c:i 
I/) 

Q 

~~/ rtl~~ /.~~ ~ [ t ~ I/) 
I/) a: 
0 ti w 

tr) [ :c z 
Ii: I/) I! 

~ Q e t z o , I ~ \ 
I;) :c w 2 ~~ ;f~ ~' "" ~ u ~ 'ilf ~ ~ 

z .... Q 
~ 0 0 Cl. 1---:E !!S CJ(!) CJ .t.l ~' • ~ ~~ 0 ~ 

w 0 w--
~ 0 \~ . \ 0 t>c " wi:il:: Q s a::- ..1.CI. Cl. ..4" .. ~"o~oo7<Y(,; ~ o~w~ !;( L5 8 Cl. !(ti 5~~ ~ ClMElnS Q >- TIME SAMPLE ID ..I e Ill :I ti CJ(!) CJ ~. '<. ' ~ "' 't'li --

Jh9 174S 135/J /8 t><XJ4- l•St>l8 0 'f'' .s~ <S z I ' - - - - -
3/.Bo OCJ/S 13 SD II 0004- /!SD/I 0 4'' st> 6 z. I I >< ')( ')( )( -
3/30 ;6~~0 /~SI>/2. 0004- 13$1>/Z. 0 4'' so 6 z.. I I - - - - -
o/,,o /oao 13SD13 oaa 4 /$.SOI 3 0 4'' .SD 6 z. I I - - - - -
~o /U~O 13 SJ) 14- ooo 4 l.JSJ>/1 0 4'' SD G z. t ' x >< x ~ -
310 /045" J J SP 15' aoo 4 /JSDI~ o. 4'' so G z. I I - - - - -
.3/.30 1100 /3SD/(. CJOCJ4 ~JPJ" 0 4'' S.I> <:, z. I I - - - - -
~ho Ille.> tlS.DZ.I 0004 IJSDZI 0 4'' SJ> G. z. I I - - - - -
3J§c.i JZ.SS" 13 S.02.() 0004- l3S/)20 0 4'' Sl> ~ z I I )( ~ )( x: - --- _, 

~o ~ /3J/>I' 0 4 ,, I I ~ }.3 ~.P I 9 0004. '-. SJ') 6 z. - - - - -~ ~ ·""' 
3/z~ 

-.. 4 ,, z. I I 
tr.: , 
~ rL()/V\ ' 

0000 FD03Z.~c>Jol - 0 S' p c:; )( ~ , 
/3 S' IUJ ~- t:J()O tj. ,.. 

" "" 
,. . 

3JL' ()(J(>0 ;:: /) 0 3 2 ' 0 3 02. 0 4'' so 6 z I I - - - /:",efJM - - - 11! ~" 1 "? <'004 

.. 

1. RELINQUISHED BY -c. .k..J L DAT3/ ,A 31 o~ 
TIME . 
/~ 

1. RECEIVED BY 
rE,PG~lfL. £Xr'/?EJ.S DA~h/k1' TIM}t:JoO 

2. RELINQUISHED BY / ,,,. DATE ' TIME 2. RECEIVED BY DAl'E ' TIME 

3. RELINQUISHED BY DATE TIME 3. RECEIVED BY DATE TIME 

COMMENTS x .: A"//, /t"<;I t4.IA I J',tA" 4M 4 .,t,~ .I' ~4,,C ,##"16-J' IS- ~· 
DISTRIBUTION. WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY} PINK (FILE COPY) 4/02R 

FORM NO, TtNUS.~001 

~-' 



ST ANDA.RO TAT~ 
RUSH TAT 0 
0 24 hr. ['] 48 hr. D 72 hr. LI 7 dav C1 14 dav 

f· 

w " 
~~ TIME SAMPLE ID 

- sW G 4 Z I - I ,.,. ,~~ 

~' /030 J.3 SWO/o/P 13SWOI - - - I -
z f - l 

~9 1100 1;swozo1r- 13Swo~ .. - - - I -
i3~, 14Z.o J3 SK/0301 /3SWO ~ - 4 z. I - I 

- - I -
~ I - I z z z.. 

~' 1¥/IJ 1'3Skl0401~ 13SWOJ - - SW Gt I - - t -
z I - .j z z z. 
- - I -

3,&.~ 1535 13SWO"C.I IJ$W6~ - - svJ 6 JO· z.. I - t z. z z.. 
p -· I -
·~. l - I 

1. RELINQUISHED BY ----- J~ ../.__. DATE..., /. , / TIME · 1. RECEIVED BY · ·. 
-h- . -s/.J//o3 . /lf.~eJ . . .. #&'PJC-<A·~ ;X/"'A'C.S S 

2. RELINQUISHED BY -" • r. DATE .. tt~E 2 .. RECEIVED BY 

3. RELINQUISHED BY DATE TIME ~· RECEIVED BY 

COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE . YELLOW (FIELD .COPY PINK (F')LE COPY 

...... 
('\ ,/ 

·~ 

? 

DATE · TIMf '·· 

DATE TIME 

4/02R 
FORM NO .. TtNUS-001 



(it} TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER· 098-Q. PAGE _L OF _f_ 
PROJECT NO: 

9~<:> 
I FACILITY: 

A/~ WC t:!.,..,.ANI 
SAMPLERS (SIGNATURE) 

~~· 

STANDARD TAT~ 
RUSH TAT 0 
D 24 hr. 0 48 hr. D 72 hr. D 7dav 0 14dav 

,. 

IV) 
0 
0 e 
"'{ z 

2 ... 
wa:: < 
I- < I 9 <w l C> TIME SAMPLE ID 

~~ 155'S 13SW07bl F 13SWG>' 

~' l~S I 3 S.w' O') o I 13SW4j 

1~, /64'5' 13.SWO,q>I F" f3.$WO' 

~h~ / 7()0 13SW/OOI f3$W/Cl 

31.z, ;700 J3SW/cJO/F 13SNIO 

%0 09~0 /3 'SWIZO/~ 11SWIA 

.3Jo 0930 / 3 SWl2. ol ;:'" '3SWll. 

~o /C>OO 13 S wl3o/ /3SWIJ 

%0 /000 13SWl3ol .C /!J't'VIJ 

~~ 004" FP 03 '2. 903 0.3 QC 

.3~9 ()a:jO FD 032. 'J 03 03 F G)C. 

1. RELINQUISHED BY 
~-·//c- /_ 

2. RELINQUISHED BY / / 

3. RELINQUISHED BY 

COMMENTS ' 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

PROJECT MANAGER PHONE NUMBER LABORATOR:/AME AND CONTACT: 
.-.A4PM SAS.r1'ASKf . (4/Z.}.j.Z.f,~9308 . ~;IU~K.S H~t:.H'. P,P4'N'?"~~"4" 
FIELD OPERATIONS !.,EADER (;ONE NUMBER ADDRESS 
T~1e..ey Ro.)A~rot 41z.) 9z.i • 8FJS? 140 Sour,Y ;lt/~,,y-4y s-1-. 
CARRIER/WAYBILL NUMBER CITY, STATE · 

. ,:-eo,•X. AS.;1#- 13 ~ I (o 733 Z 7 Zl4- 'SE4+./-/e _, W'A :78/0S 
CONTAINER TYPE /tJ~ ~/~/~/ /// PLASTIC (Pl or GLASS IGI 

g PRESERVATIVE /~)~ ~~//.// Q USED 
Cl) 

Q 

f ~ 0 Cl) ~/ -~~~ :i:: a:: - 0 
... w ~ . '1 ~'>.t~ , .. ~ . g :i:: w z ... Cl) :I ~· ~ ~ 0 ~ ~" . ~\ ~ Q. 

~ 
z 

i!: ~ 2 ! .~ ~ ,.., )o. t;--Q. 

.~ "(J u ; 

~ 
)( 

a!- "'ii:'ii:° I&. 

/"7~7~~t>"' ~~""""'" 
: ~ 

6 :I~::& 0 Q. <u 0 0 
:I ti 0 0 CtJIEKfS ... al (,.) " (,.) z 

·- - sW G I - - I -- - SW 6 4 z I - l 

- - sw (::. I - - I -
- - SIA-I 6 4 z. I - I 

- - SIA/ Gn ' - - I -
- - SW G 4 z.. I - I 

I· 

SW I ' - - 6.. J - - -
- - $w' 6. 4 . z. I - I 

- - SW G I - - I -- - 51"1 G. 4 1.. I - I F'~"""' 
J~~W/CJOI - - Sw' G I - -· I - F'll'f''N\ 

J 3Slf'/ICJOJ,-

DATE.3/J//oJ 
TIME 1. RECEIVED BY 

DAi'-i lh TIM~ 
/~co ~GJA4'"<.A~ tS"X~..-e~ S'S J J/, ~3 (:;;'00 

DATE TIME 2 .. RECEIVED BY DATE ' TIME 

DATE TIME 3. RECEIVED BY DATE TIME 

YELLOW (FtELD COPY) · PtNK (FILE COPY) 4/02R 
FORM. NO: TtNUS•001 . 



I 

TETRA TECH NU_!, INC. 
C7'(,J :o2.71 

! 
> CHAIN OF CUSTODY I NUMBER • 0975 PAGE_!__ OF__/_ 

PROJECT NO: I FACILITY: PROJECT MANAGER ~HO~' NUMBER LABORATOR/.AME ANO CONTACT: 
l't/906.0 . .Af~ WC. CleANll£ RAJ.PH .BAll#SK/ ./-1,l. 92. ( .. 83 o8 LAU~Ks HvtJ.H PA'~N rn:.4 

SAMPLERS (SIGNATURE) FIELD OPERATIONS LEADER PHOf'iE NUMBER ADDRESS 

~~ 
ri1rt11.y ~"' """" (41<.)94/ ·8857 940 So11 r# #A;tf'N'•Y S-j. 
CARRIER/WAYBILL NUMBER CITY, STATE 

FE(), £X #_93'/ti> 733.Z 7Z.14- SE.t:t .,.,..~,t,f ,i Vf/,tll ,8/08 
CONTAINER TYPE / r.$/ tt/ tr tV (1fa- l9/ 0/ 

~ PLASTIC IP) or GLASS IGI 
STANDARD TAT 12'" Cot ·g PRESERVATIVE ~%t;Y;/1Yt!~~y ,/ RUSl!f,TAT 0 '(I ~ 0 24 hr. 0 48 hr. 0 72 hr. 0 7dav ,.LI 14 dav ~ ':, Q USED 

~ - I/) 
Q 

~/#(~~'~··· ~ ~ 
r 

~~ t ~ ~ 
Ill 

""" 
ai: 

o· w 

[ ::c z ~ ~ ~ ~,;;"' .J.,: ft>' . ... ~i <!.."'~ ·' Ii:: I/) :I! 
~ e t z :c w 0 z ~~ ~~ ,._th~ .,o .. " ~l z Ii:: 

Q . sa. i:-- 0 2 ~ !:$ 
(,) <.!) (.) (.) ,,\ ,, "' 0 \;. . " !( w w--

~ ~o Q/''1 ~P.~o~ v .(j ·. ·t, wai: Q 

5 ~;J ..I~ A. lA'"/tl,f) 0 ct< 4 ~ ~ . aMBl1S !<~ (.) A. s ~ 0 g :IE ti ci 
Q)o 

TIME SAMPLE 10 ..I a:i (.)<.!) (.) z 

-M, ,. 
G I03S"° 13SDZ.t. 0004 /JSDl.Z. .0 4 SJ> 2. I - r - ... - -

~' /""JS 13 S})O/ OO(J4 
,, 

SD ~ tJSDOI 0 4. z. I - I - - - - .. 

3/.z, I/OS" 13.SJ) 02 ()004- 13SDcJI- 0 4•·• Sl:> (:. z. I - I ')( )( >( x 
3;Z, 11?.S 13 SD Z.l 0004 llSDZ.! 0 4H SC G z.. l. - I - - - -1,a, 1420 13 S1>03 0004 '3SDIJ~ 0 4-'' St> G z. I - J - - - -
3h, 114~0 13 s I> 04 ooo+ '.!~ 0 4'' 'SD 6 z t x I - - - -
3hCJ 151S l'JSD os ooa 4 ~.zsoo~ 0 4'' .50 G 4 "z "")(' ""'Z. "'>< x x x. J)o ~t./MSD 

~1 IS45 13 s Do" aoo 4- J,$11)°' 0 4'' SI> G 2. l ')(, I - - - -
Jh9 //./0. 13 s D07 ooc> 4 ... flUD. . . (:17. 0 4-H ~J) G z I - ' - - - -
.3a, l'-ZO 13 s J:> () 8 ooo 4- IJSDOS 0 4-'' $' J) G. z I - I )( ){. )< )( 

~A, ''30 13SPl7 ooa4 1$'.TD I"/ 0 4'' SD 6 z. I - ' )( ~ ""- )( 

~ "' /~O I 3SD "9 tJoo+ '~S() () 
4 ,, 

.1'1> &-. z. I - I - - - -
~;z, 1110 13-'l> /0 000 4 11J1>1c. 0 4'' $.D G ·z. I - t -- - - -

1, RELINQUISHED BY .a;~ DATE3/11Az T~~~ 1. RECEIVED BY r f 1/.£.t' A I.. #X;'lf'£SS DATJ).J/h~ TIME ..,,- /6GIO 
2. RELINQUISHED BY , 

/ I DATE. TIME 2. RECEIVED BY DATE , TIME 
' . ' 

3. RELINQUISHED BY DATE .TIME 3. RECEIVED BY DATE TIME 
tl 

COMMENTS ')/.: A,,/~-,L;"'~,._/ f'A~#/4'/4:~ r E,'1;( .#H.4 /yS'I" r ( 
"-' f<(·· 

DISTRIBUTION: WHITE ACCOMPANIES SAMPLE ; ), YELLOW FIELD COPY) PINK FILE COPY) 4/02R 
FORM NO. TtNUS·001 



TETRA TECH NUS, INC. 
c CHAIN OF CUSTODY I NUMBER 0984 / PAGE__!__ OF___!__ 

ro: oz.7~ --PROJECT NO: 
')060 I FACILITY: PROJECT MANAGER !-.HONE NUMBER LABORATORY NAME AND CONTACT: 

AfSWt: C.eAN4 A*AJ,P# IJ;1,~,,N<r-~/ ~/2} 'ZI· 83<>8 LAVCI<$' / #.v~.N //";f",#'Aq'"/t:.ti. 
SAMPLERS (SIGNATURE) FIELD OPERATIONS LEADER PHONE NUMBER ADDRESS .. r 

" .. ' ...,....,.-.-. V 'Hi'I IALJ# (41Z) 'l.l/·.8857 1"'1tJ So11rH l'/A.<N4"Y ~.,.. 

~~ 
CARRIER/WAYBILL NUMBER CITY, STATE 

F'£P. G ' _,.A F 8~/tO 73.JZ 7063 SIE,..-rr1,.4 WA 'JfJ/08 
.. 

CONTAINER TYPE / "'/ 0/ ~/ ~/ (!}/f.? / ~/i; PLASTIC IPl or GLASS IGI 
ST AN DARO T AT)(l c.i PRESERVATIVE AY;;10Y~~xi~\~ RUSH TAT 0 0 'j 
D 24 hr. 0 48 hr. D 72 hr. D 7dav D 14 dav c· USED 

Cl) 
Q ,. 

\ [ ~ i Cl) "/.- ~ &.< ~ ~ 0:: ;..,O · o ~ \> t-1) g tu l.U #,, ~ ",-t. "'\.,, "' ., ., i ~' ti},. ~ \[ ::z: z 
0 li: :::& 

~ 
~ e ::z: w ~ ~ z ~ QJ.' !I lb \c, ~ . z li: 

Q i::-- 0 ~ ~·,_. ~" ~ · i 0
1 

~ l.U :::& 
~ 

(J~C.l CJ ~ ~· ~ .. ~,,, Q 0 ~A:' A:' LI. c, o v ~ ..,o 04\ ~ ~o ~ WO:: s a::- 0 
le~ g g i~ u~B i ~ e,~ ~o "' +~ ,,-i·l" "'~d" ~v'> ~----Q> TIME SAMPLE 10 .... CD " <l ~ ~ ~ J /"... '~ 

4/7 {(;;.IS ~6 04.0'7 03 o I oc - - QC 6 13 z. 2. z. z z z I - Cir ~ AA . ,, ..... ...,, 
4/7 13 z z. z. I 

., ,,30 RR 04 C)"70302.. oc. - - QG G z z z - ~' T,---~J: I 

?/9 IJ7tJO 7".d o4tJ 1" J e> I QC - - QC::· G 3 - - - - - - - 2. I r~n> 8/,,,,,v~· 

1h /23~ Rl3o'f-o'}o3o I d)C - - Q<:.. G /~ z. z. z.. z. z. z. I z. I $°44"4V.til' 

{ 

1, RELINQUISHED BY ~ L /-~ DAT~./o TIME 1. RECEIVED BY ~ D~}:j'A~ TIM;,, ,9'10 03 /,9~0 . "'A"°/J,Clf,,/ t. G-X ,t:>,,f' G .SS 
2. RELINQUISHED BY / / DATE TIME 2. RECEIVED BY DATE. TIME 

'ELINQUISHED BY DATE TIME 3. RECEIVED. BY • OATE TIME 
... 

'~NTS 
... 

I 
.... \ ' 

·~ ... "l:JON: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 4/02R 
FORM NO. TtNUS-001 



( It) TETRA TECH NUS, INC. c /() ~· 0279 
CHAIN OF CUSTODY I NUMBER '-0-985 . I - -' PAGE I OF I 

--PROJECT NO: I FACILITY: PROJECT MANAGER . (!ONEtUMBER LABORATORY NAME AND CONTACT: 
'J060 NSWC. ~,e.A'-'6" AAJ.'N IJ"'fS)#SK/ 4/l 1Z.I· 83o& ..,..~1.4"-.IG..L.::"' / J../n,.aLJI: ,'/ -,:-.,; 

SAMPLERS (SIGNATURE) Fl~LD OPl;RATIONS LEADER PHONE NUMBER ADDRESS . 
··' 'I 

'71t!AA v lfaJAN"-1 (4Jl) 1LI -8857 60\ UPI/UL.A ""DA' I VI 
CARRIERIVYAYBILl NUMBER , ... -;ry~ CITY, STATE 

:\/:'eO. G/ AE :#tr 83/, 73:IZ 7/77 Du~l'MM i ,<;C 27713 ~·· 

"'' :r,.,, 
.:• CONTAINER TYPE /~// // y /"'·•·/J .PLASTIC (Pl or GLASS !GI ~; 

STANDARD TATJl'l... ci PRESERVATIVE /;;y / / / // / /~ 0 RUSH TAT 0 
ci USED 0 24 hr. LI 48 hr. n 72 hr. D 7dav 0 14dav 
(/) 

8 ~' ,. 
~ t (/) ~4 I) ~ !!:. (/) ~ II: 

o· w /'3 ·'I:' f . ::c z . 
\:) t: (/) 2 

i ~ ·~l ~ 
e -· t z 

::c !!! 8--z ... ' ~ ~ l'' ' 0 A. ·~ (.) (!) (.) 

~ w !:S !!l~i' ~· ' ~\ wa:: Q 

i: 
a::-

<~ 9 A. i~ s~8 lAO ,g c) '-0' ctllEN1S Q )o TIME . SAMPLE ID (.) (!) z 

~Ir Jt.15'" J?B04Ui o :to/ QC - - ~c 6 z z .s.~. AA,,,,•''- .Q,.,.,, 

4/7 RR0407 03() z. ' ' z. 1~3C, Q~ - - ~c G z l), ~ "r...,., •• r/ 

4/9' I()()() l~S.S 33 OOtJ2.. /6S83 t 0 z. S<J 6 I I 

1/4' /015 J' SS 32 caoz.. lltSBU 0 z. so G I ' 4,4> 16 SS z 6 (>O () z.. /'582~. 0 z. I 
.. 

Jo.38 so c .. ( 

-stA lfB 0401030 I 
,,, 

c::-~• 
/Z.30 QG - - G>C c$ z. z. '!5'L4'JIT& 

~" 12. /G> 13 SS/4()oeJ I l.3sBftP 0 I so G I I ., 

f 

--

1. RELINQUISHED BY -p:;" ~. /' . DAT~ :?-roJ' T~}cu.1 1. RECEIVED BY 
. ~J'~tffL &A'/,( c.s..r DAT~~~d TIMi;,, ,Y qa 

2. RELINQUISHED BY r DATE TIME 2. RECEIVED BY DATE TIME 

3. RELINQUISHED BY DATE TIME 3, RECEIVED.BY ··DATE TIME 

COMMENTS , 
' .. 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 4/02R 
FORM NO. TINUS•001 



C7'CJ : o 2. 7' - -· --· PROJECT NO: l FACILITY: PROJECT MANAGER. PHONE NUMBER LABORATORY N/E AND CONTACT: 
Al 1a6o "./5WC t:::.,e,i1tl'./; ~~ - 'lt,,,~.J.#$k'/ I' 4/2.J ,z., · 'Ut08 ~AUt:./<'. ~ Uh/.# 7PJ!t!4#?"/1:4' 

( It) TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER 0987' PAGE I OF / 

SAMPLERS (SIGNATURE) FIELD OPERATIONS LEADER, PHONE NUMBER ADDRESS , 
? 

-r-.... A" ?f'•.J#llH,,.I (411.J,z..1- 8.857 "7~ C> ~rH ~A".V4Y ~-f. : 

CARRll:.~AYBILL NUMBER CITY, STATE ·"'' ~/~ 
A'#~~/~ 7~3Z 71~ .5LAff/F j V,f;f '8/d8 ~· 

;:",£1). £'K. ~· 
CONTAINER TYPE /t?%\Y~~/ / // ~ PLASTIC IPI or GLASS IGl 

~· 
~. 

STANDARD TAT pg... 8 PR:ESERVATIVE A~YMV ///~ii· RUSH TAT 0 
0 24 hr. 0 48 hr. 0 72hr. D 7dav 0 14 dav. rS USED 

Cl) 
Q .. 

r g ! 0 ~ ~I;~/ /' tt) ~ Q w 
g :c 

i ~ Ii: II) :& 
e ~ 

z ... 
i!: w 2 z ,Q 

2 
..,._.-

A. ! <,>(.!)'-> (,) 

~ ~ ·~ ~-- ~ . ~·.~.~~ow~ w IX s jg s~! ~~ 9 ~ ci • /-J~~~ r,'l · .. Cf1IENTS C>- TIME SAMPLE ID ... a:i c.> (,!) (,) z 

4_.10 0&;14 'TBe>.¢/" t>,J'O/ oc - - Q<::: ~ 3 z I ~/tf6S ~"'""' y;"". ?A-1'..- l/..,,..,,e·u//;,'(., 

4110 /.2./Q J 3 ~~ /"9-ooo I 13S814 Q I Sa <S z - - z. x ( 

·~~· ll.36 l~S:S~ •ooo~. ~ /1'80j 0 ~ <o •t::: s .3 2 p/,,<-t ... -~- ·4 

4,4" IZ3S 
,. 

/~SA.bi ltlz. 040-~) IJSBo' z. 4- So G £ ?; z Jn~~I-;~ ~;uocdf" 

. 

1. RELINQUISHED BY ~ L, _._L_ ·DATE TIME 1. RECEIVED BY ,-.6 . DA~~ •. /,; lf· TIME 
... //.<J/t:> ·" /,40 . ·.·. ~,,4A'll~ ~11(/,,foSS /900 

2. RELINQUISHED BY ' / . ..,,, DAT!: ' 

3. RELINQUISHED BY DATE 

COMMENTS >(.: ,4,/e/,·;4-.,,,,,,, / /:,,,, ,,,,.,d .. ~J' ,..,...., . 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

TIME 2. RECEIVED BY 

TIME 3. RECEIVED BY 

,;(,,.,,,_/y~ ·. I 
YELLOW (FIELD COPY) PINK (FILE COPY) 

DATE 

DATE 

/ TIME 

TIME 

4/02R 
FORM NO. TtNUS-001 

I 



.. · 

TETRA TECH NUS, INC. 
. . ... ,,. 

· CHAIN OF CUSTODY' PAGE I OF·/ 
./! ?o : a27..J i~ : ·, ··; - -" . ~.... . ~ ..• . 

PROJECT NO: I FACILITY: · PROJECT MANAGER PHONE.NUMBER . LABORATORY Y:ME AND CONTACT: 
·---r 

9t:J6~ 
I 

#<Wt! 4.l.';1#4' . "'IPAiJ!U a~~~Ait~A"" ,, . (.tl/ZJ "'J2l.~····tJSo• .~Al/~-t"S" #UtS# ,;-,,e•Nr~e~ '·• 

SAMPLERS (SIGNATURE) · f liL.D OPEf'ATIONS LEADER·: PHONE. NUMBER AQPRESS 
, 

~~ ~AA.-' '7f:4 1_.1-/A/ {4/,Z) 9Zl • tl8G? ,40 S 4V ,,.,,,,,, /:/,tf;f'.VI~ S'~ 
'., I' CARRlf.ffi/WAYBILL NUMBER ·~·· CITY, STATE -... 

/:4/) . .4¥ "'1A~ l'J:~j~ "733~ 7/:G"S- S.6"'f.'1"?".L.L • W-4· .. ~cf/44 
.. , .... ·, 

· ·. CONTAINER TYPE /lP' /ti/~ /<.? / ~ /e1 /" fi PLASTIC IPI or GLASS I.GI ~ 
STANDARD TAT JlS .. ·~. 

•· PRESERvAriJe ·~-~~~Xt1%V;.~t;4\~~~ ·~ RUSHTAT0 
0 24 hr, D 48 hr. D 72 hr. 0 7dav Ll 14 day Q USED ~ ·7~CI y °' ~ . ~ ,.._ K " · ~ 

"' 'Q :·.:' 
~· 

~ ~ 
./' g 0 "' ~· ~ ~ ~ 

DI: 
tt) 0 w · · o '1'.~ . o~ "\ j;' :c z 
0 !:!:. Ii: II) < ~Ifs"' 1l ~ 'i,l~.~'61""s t ~ It\~~· • ~ e 

~ l!! ~ ~ ~ 
~ :·, ~. :IE 

.,_ __ 
8 "' ~ ~ ,. . ~ () c.? (..) 

j:: w 0 l:S ~ ;;: ii:' :5 f ~ tl ~ .I/' '1 •• /' o'1' f.-. o i~ WD:: < Q 

~ 
DI:"":' 

~< 9 ~ ... () 5~~ i 0c- "" ~.tf. JO~f ~,. +-'"'-4 01/'f.'f~o· ·---Q~ TIME SAMPLE ID I':' ilii <J CHJ y<l ~r; " !_,: ., . ~ ~ 'f· ,. .,,..-J .. ., 
4kz /;). 

... ..,1 
d'700 7"B042ZO:S 01 ~L"!. ,/JA G>C t'C. 3 z I .,."' p SJ.•"4" 

.,hl ·1•Mw -,., ~ . 

4 z. osoo l(O<i.WTO IOI ,.., ' NA NA &kl G z 
.,hz 09'~ l(O GW TOZO I . !l~~w 

TO&. NA ""~ G"" G, 17 , ::a. z. e z. z z. I I 
1'61. I04:S IC. 4WOS of ttf'IS•ICJ. 

N.\ .. 

"'"" 
(:.~/ G .. "'45 , Gt 2. 2 ·z z z 3 3 ~oo MS.JMs.o . Olf'·63 

"flu •417 1Ga c:s.w,-0401 ... '~ Hit #A c:;W G 17 .3 z z % z. z. z I I 

4/J.z. 
........... .. .. ' ·-

' 
Y/illlUJ,I "f"tJ 81N'1. . 

It.Jo RS04Z·Zo3c>I « NA' ~ t;, 
,, ., 3 z z 2. z z z. l 

4n.3 0811 IG.GW'04 O/ ·1w..-~1· 
o4~ 

~.! /130 l"GWOIOI 
IW4S•I• 
Ol •8 

... ... 

1. RELINQUISHED BY-,:;;..,, ht., /'. . ..... 
~ 

2. RELINQUISHED BY , r 

3. RELINQUISHED BY 

COMMENTS . « f4 -.<11.l;fv.•.,,,..,._1 &/l•u ,,._,~ ..... -
DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) . 

NA 

NA NA GW G 1'1 .3. 2 z 2 2 2. a: 
NA NA c:aw' G f 7 3 z. z. z z z z 

~J-v·~ ~8 0 · T,,Joo . 1. R~EfVE BY: · 
~.1>4'A'J J. $,,Y;t#'A'~S".s' 

DATE. TIME 2. RECEIVEO BY 
. " . -·~ 

DATE I TIME . 3. RECEIVED. BY 

1' 4~&/cs .·~ A4't/;'~'.-r* I . v. / """ c. . .,.:'CU(, $"/;oC.t 

YELLOW (FIELD COPY) PINK (FILE COPY) 

ll'k.. /(/;.1.r11frr 

I I 

I I 

' 
o~J.t/cil' TIME 

/?Od 
DATE TIME 

DATE TIME 

'! 4',l(_,-/>4J/f/4"'S (A.tJ)/lifSD j 
4/02R 

FORM NO. TtNUS·001 



TETRA TECH NUS, INC4:''TO : Oz 7 '1 CHAIN OF CUSTODY I NUMBER PAGE j_ OF_{__ 

PROJECT NO: 
906 

O I FACILITY: 
AISWI! 4"'AIJU 

SAMPLERS (SIGNATURE) 

~~ 

STANDARD TAT)'I. 
RUSH TAT 0 
0 24 hr. D 48 hr. 0 72 hr. 0 7 day 0 14 dav 

I' 

~ 
\) 
'l;l e 
t\i z 

0 

~ II.I IX ... < 9 <w 
Q~ TIME SAMPLE ID 

4'k-4 0800 T 13 04.Zttf.O!:.. o I QC 

~4 083o ~804z.40301 ~c. 

%4 4'830 RB 04z.40 3 01- F QC. 

1iz4 1zo1 IC. G WOZ. o I WES•J4 
OZ·8~ 

41.!'4 1'300 /G.G.wroso 1 '"'~ TOO 

4-h4 14P3Z 16 (,,./,c../ 0 301 
W.if"S•l4. 
o~·at. 

•&o4 0000 F 0 04Z40"!.0 \ QG 

'1;1,- ()810 RB 04z.:5o?e11 QC: 

'f'h<" 08/d ;e.sa4-l.~o Joi - t:" QC. 

4'hs '"2.Z. /.3GWTZ~OI I~~ 
4h< Ill!> /~G.WT03o I I~~ 
4,,.Zs 154" l 36W"r Zl Ot l"SM1 

TZ. 

~lzs- 0000 rt:> 04z.so30 t ~e. 
1. RELINQUISHED BY ~ /Jf'- . ./ 
2. RELINQUISHED BY / 

., 
3. RELINQUISHED BY 

COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

PROJECT MANAGER PHONE NUMBER LABORATORY /ME AND CONTACT: 
1Q.s.p .. BASIN $1<'/ 1'4/z 1 '21 • t1soa LAV~KS Al-VdN .-- - , 'r~4!~ 
FIELD O~ERATIONS LEADER PHONE NUMBER ADpRESS 

'TkRJrY. ROJA~ (41Z) 'l.1·8857 ,40 <oc.1-T-w f-IAltl.J.t:r\J <./.;111.r+ 
CARRIER/WAYBILL NUMBER CITY, STATE ., 
FED.£)(, AS# 831~ 7$52. 71'/-4- SE-'tT"TL£ /A/4 98/()8 

CONTAINER TYPE I / ~~/~/11/1P/~/~A PLASTIC IPI or GLASS IGI 
g PRESERVATIVE ~w'P~~~~ ~~ ~cl . USED ~ Q ··~-· ·~ -l' ~ l>' ~ ~~ 
II) 

Q 
y~ ~/ ' ,,., i=" t 

~ ~ "' ~' ~"" !:. II) 

,., iii 'll' '1. 0 .-< ... '!,">' 0.,. ~ r? 0 w 
i=" :: z 

Ii: Ill a 
~ 0 "" ~ ... ~ J\ '\ !:. 

~ 
z ~(J. 'b,,,~ ~ q, ,,~, ~ (i ~~ f' • ... ,. -I :: l!l 2 

Ii: 0 
:I - ... -- ~ , J ~ ~ • u (,') (J (J 

l!l 0 ?S w-- "' q;j ~ t,,. ' ;' F"' .,. • s IX- _, Q, Q, 0 ~rf" (J" o" 1\0. ,o" 1-> ct" 0 :-- ~ ~'!!lo Q, 

i~' 5~~ ~ 0 /~t) "'~ 1'-~+' e.+f '"~,."".t"'t;IQ~""'1l CfJfENIS ... m CJ(,') (J -. ·-
NA NA QC: <S 3 ;t. ' 'T' R I P 81..A""' I< 

"'A. NA. Q<: G I '7 .3 z G. z z I I - 8t.AP04.C. ('um/> • 
TIIi fll'i.OAI '4J b /"4 ft 

NA NA Q<:. G. I - - - - - - - \ ~ 
/.Jlt Nii GW G 17 "3 z ~ z 2 I I -
""" IJ~ (!,W 6 17 3 z ~ 2. 2 I I -
J.JA AJA Gw 6 /7 .3 z. ~ z z.. I I -
NA NA 4W 6 17 3 z t6 z z. I I -
NA /IA 

~._. ~ 
~6 4 - z. - ( I - Pd'~ ft//•- r:tb, .. 1 - - fe,411 .... .J.J" 

#A #A I~ :"'(,,L 
, 6 I - - -· - - - - ' + 

AJA N.f. ~;; G 4 - - - z. - I t - ·-
NA AJA GW G 17. 3 z. t;, z. z I I -
NA NA c::.w G 4 - - - z - I ' -
I.IA /\IA ~'"' G 4 - - ... z - I I -
o~~r~ TIME 1. RECEIVED BY,t:",FP41"A/. L,Y/~4S.S D~ _h S°"/o 1' 

TIME 
~ 03 /,tld /,oo 

OATE TIME 2. RECEIVED BY DATE TIME 

DATE TIME 3. RECEIVED BY DATE TIME 

•. 

YELLOW (FIELD COPY) PINK (FILE COPY) 4/02R 
FORM NO. TtNUS·001 



( It)· TETRA TECH NUS, INC. a CH~lN OF CUSTODY aro ~ oz. 1., " 
I NUMBER 09 9 2 PAGE_!_ OF_!_ 

PROJECT NO: d I FACILITY: PROJECT MANAGER PHONE NUMBER LABOftATORY/NAME ANO CON. TACT: 
70~o Nswc. C.teANG ~ .. ",..._ BAs•tJsK• {41z.1 'Z!I. 83oa Lut<t<s ,Nu~~ ~A'4iHr,,~d' 

ST AN DARO T AT)S 
RUSH TAT 0 
n 24 hr. [J 48 hr. D 72 hr. Cl 7 dav Cl 14 day 

WIX !(us 
Q >- TIME SAMPLE 10 

~ 
:c .... 
II. w 
Q 
II. g 

Q 
Ill 

~ ~ !:!::. 
:c 0 s: Ill 

w ~ 
Q ~ :I! 
0 !S 

6 o::-

i~ ID 

~/. f!MW 
7i'L~ IOZ.4 13t1.W"T'O\ o \ ,.c:n NA NA <SW at 4 Z I I -

2.. 

-
z I -
z. 
\ 

--
1h1 1os 1 l:!>&wro4ot '~~t t.JA JIA GW <::i 4- z. l l 
f-----!~~-+-~~~~~---~~~-+-------~--+~-+~-+~-+-~-+~-+-~-+-~-+-~-+-~-+-~---~--~;--~~~~~-~ 

'f/27 1%<>0 13 G.W'T07°1 I~~;' AJA NA <.W G 4 z. \ I 

1. RELINQUISHED BY~- J." .- . ,L_ DAT~ A.:ir TIME 
-/~ fft:I""~ Ir o3 /:JOO 

2. RELINQUISHED BY / ,_, DATE ' TIME 2. RECEIVED BY 

3. RELINQUISHED BY DATE TIME 3. RECEIVED BY 

COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YE,LLOW (FIELD.COPY) 

-

PINK (FILE COPY) 

DATE ' TIME 

DATE TIME 

4/02R 
FOR~ NO. TtNUS·001 



( It) TETRA TECH NUS, INC. 
~'?"IJ :PZ'I'' 

CHAlN OF CUSTODY I NUMBER 0993 PAGE / OF I - -
PROJECT NO: j FACILITY: PROJECT MANAGER PHONE NUMBER LABORATORY NAME AND CONTACT: --

'"~o A/SWi! ~l,,,,#4' "PAl.l'N &~tN'Skl t-11~) 9ZI· e108 LA/,ICJer. J #v~ u ~.r"'.,.."e;"' 
SAMPLERS (SIGNATURE) FIELD OPERATIONS L!ADER PHONE NUMBER ADDRESS 

nR~v ~0.1 AHN ( 4'/.Z.) ,z I • t.IU7 ,,,.0 Sut.17-N ;,/,it -t'N I.,>' s-,tt.,,tll~ f 

\~~VJ"'t; CARRIER/WAYBILL NUMBER CITY, STATE 
/ 

F'Gl.I. ~''. A~•'ifll"' 831'- 7s32 7133 J(/,tf 

77~ 
"S°.6A 'r' ?'~/!' # :Pl/OB 

CONTAINER TYPE / w'.t./t/4./ / // PLASTIC IPI or GLASS (GI 
STANDARD TAT~ 8 PRESERVATIVE ~#\4\~P'//// RUSHTAT0 

USED [J 24 hr. 0 48 hr. 0 72 hr. 0 7dav 0 14dav Q 
"' 

~ 
t 

j:' ~ . l;~~ol ~~t{ e,f!/. \ "' l!:. 
a:: . 

0 w 
g :c z o' 

~ I- "' :I 

~ e A. 
~ ~ ~ '() .. • ~o :c w ~ ."· '« ':><. ... ~ ~_.. 

~ 
z Ii: 

Q i::-- 0 • 6 ' q, 
~ :I !S (,)" ~ (,) 

,J ~~~ s.~ w 

~ Q ~0:-A. I.Lo 
WIX ig 0 . ~·" o ... . -r- c.}' ~ o"' ~< § A. s~~ ~'/{~~l'" A:t~"· 'Ji.o ~':>v "1~ e i ()(1IEJ//'$ Q~ TIME SAMPLE ID m (J" CJ 

447 /"'f/O 13 G. IA/ -r I Z o I • /If" 
f1#AW 

NA N~ <A"" ti. t I .,.. J z. - - -
f/27 181 I 136W7"10 OI 

t111t(IN' '"'A >JA ,. .. 6W 6 4 z. • I -
~·"' ()1110 TBo4tl8o3ol °"" J..JA NA IG)G G\ 3 - - - - z I "'rlfl 19 PllLAAllC 

¢~g ~~~ ' 15 
. 0,,, I\' to: 1.J - .... 11 e,,/ NA .VA 6W ~ 2. I I - 3 2. t;, 

-9~ 0000 t=D04-2.803ol QG J.IA N.A GW ~ 15 z I I - 3 z· <O ""'' ol" /gG WJl"'~~o/ 

9.'1·11 145'' /3~W"J"2.~0 I 13 ""'1 ..,. , N'° NA 6..V 6 4 z : I I' 

.1,; 

1. RELINQUISHED BY ~ ,#~_/ 0,~/03 ~E 
'""' 

1. RECEIVED BY 
F..11', 4if'f"""' & ,y,-~'1"S .r DAT_!..,L# L ~ TIME 

/.1"0 
2. RELINQUISHED BY / 

, 
DATE 

, TIME 2. RECEIVED BY DATE 
, 

TIME 

3. RELINQUISHED BY DATE TIME 3. RECEIVED BY DATE TIME 

COMMENTS " 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FJELD COPY) PINK (FILE COPY) 4/02R 
FORM NO. TtNUS·001 



( It) TETRA TECH NUS, INC. 

PROJECT NO: 
901>0 I FACILITY: 

NSWC t:/ffAN~ 
SAMPLERS (SIGNATURE) 

STANDARD TAT]l!l. 
RUSH TAT 0 
0 24 hr. 0 48 hr. 0 72 hr. 0 7 day n 14 day 

1. RELINQUISHED BY 

2. RELINQUISHED BY 

3. RELINQUISHED BY 

COMMENTS· 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

CHAIN OF CUSTODY I NUMBER PAGE_/__ OF__!__ 

FIELD OPERATIONS LEADER PHONE NUMBER ADDRESS 

T!I1rAy ~o.JAH,./ (4J~) 'ZI • S8S7 ')40 StJVrH ~.t'Pl)I 'S'1';r~•-l-
CARRIERJWAYBILL NUMBER CITY, STATE 

r-~~. fix. '48#'" 8316 7332 7/.?Z.. SA-1.,IA!,, WA !?9/o.9 

OATE 

DATE 

Q 
Cl) 

11 

I 

4 

CONTAINERTYPE / / / / / / / / 
PLASTIC IPI or GLASS IGl . / ' 

PRESERVATIVE 
USED 

4 

z. 
-

~~'* A~A~~~~ 

I I I I 
I 

z. z I 

... M llol • VOi. • 

z ·-

DAT.;:.;"'J/aJ TIM;,BOO 

· TIME 2. RECEIVED BY DATE ' TIME 

TIME 3. RECEIVEP·EIY DATE TIME 

YELLOW (FIELD COPY) PINK (FILE COPY) 4/02R 
FORM NO .. TtNUS-001 



( IL) TETRA TECH NUS, INC. CHAIN OF CUSTODY . I NUMBER 0995 PAGE_!__ OF_!__ 
.. .. --PROJECT NO: I FACILITY: PROJECT MANAGER PHONE NUMBER· LABORATORY NAME ANO CONTACT: 

'"~() Al$#<: t;,1(1fN4 "lit-"'-l'AI """" .. ·- ~sKI (41z) 'J21 • ssoa LJU<I< ~ / ,i./dt:N Ptlf4N .,,..~~~ 
SAMPLERS (SIGNATURE) FIELD OPERATIONS LEADER PHONE NUMBER ADDRESS ~ 

~~ ..,;,,.~y ?lo.MM"°" (41Z) ,.l.I • 88$7 'J40 ~ u~,,.N NA~,;1y <~--.:~ 
CA.RRIERIWAYBILL NUMBER CITY, STATE 

~~ • ···' ! 
F.EP. GJ.~. A1'# ,931~. ,733.2:. "7~7.4 s..EArr~E ,, W'{f " .9.8/.0S . 

.. ., .. " .... CONTAINER TYPE /Cf/4./4./~/ / / / PLASTIC !Pl or GLASS CGI 
" STANDARD TAT):!S . ,r, .~ ~/ '8·"''' .~ 'PRES~RVATIVE' /~ l~~'//'// RUSH TAT 0 

0 24 hr. 0 48 hr. 0 72 hr. n 7day 0 14dav .c USED 
:~. ' \(() .· ""'8'' 

• ' ~ ~Q ,.~ '~';.~: 
~ : ·~ 

I' g ~ 0· 

M ~ ffi ' v· 

g :c 0 ! ~ ~' ~ ~' ' Q 
" 

0 s II) :I g 0 Q 

~ 
z ~ ,., ,, 

::c 8-- ~ 6>" ~k . .;:; '·. 

"' 
z Ii: Q .... ·'.~~. ;. .. 

~ :I u<:>U u J ,,.._ ""' '- ·~. 
~ 0 s tJ ~-- ~ 

• \ ~ '°.Q Ai°· 
wa: § #'". <"~· ··'. ~~ ,".' - . ~~ 9 ~ o~~ ~· 

''/ 

CIMEJ(fS Q >- TIME SAMPLE ID ... :I ti U(!)U ?' I(• .,.,., ,,. . ; , 
' .. 

s~ BMW ... .. 

OA42. 6 4 z. f ' 
.. ~ .. ' 

" l~&.WT/ii:;: C>/ T tt.. NA NA &W' - ... -
Sh;. lJMt,;,/ 

... 
1%4% l.J~WTZ'.!~I ... ""I. NA /11,4 6W G 4 z. I I - " 

5)', 114.2. /.3,W Tl6 01 \JM.w 
"Pt~ 1+114 NA 6W 6 4 z. ,. f -

% . 1341.. 1'3c,.wr1a.·~1 ·F' llMw NA PA ,. ...• c;w G 
, - - - I 

51~ 13~WT2SO& lJ~ " 
,, ... 

Sc.01.., ill t:.tt,,,u:. II 
1440 or:''i!#r N.A /\/,A c.-... w ~ /· - ,_ ... - WI.LL 

S/(. 1;sGw rzzqt ~·=' <SW 
·• 

1542. (ti.A .~A (;.· • z. I r -
~ /1J5 J3<::.W1"o~ol • F ')~'W NA 11t4 GW a. .. l · - ... - I . '$4. 0 W lf.l~H<lf-'44° ,, W-4'''-

S/6 t '"'""' 

,. 
.I·' 

I ?oz.. t3GWTISol .,. t-5' N14 NA ~w G.. .q. ~ 1 l -
o/7 13G.~r 1$.o I 13MW 4 ' 

.. :• 

"'4-,1. T-·l'!ll: ' AJA N~ 
<' '"' ' <S z. .J -

,./7 /02.Z.. t'3G.W7!" l?'ff'/, IJ~ '"'~ ~" GW ·~ ·12 .(0 3 3 p~ MS/ D - .... MS .. 
S/7 1347 13(i.W7"/l.Of •SIAH /\IA M'\ &W' G. 4·, z. I I -... I. 
~ OOoO FDt>~d"/'O:JOf Q<:.< .#4 (t.l.,A ~~l Ga' 4 z. • r ... """' ,...~.,,_. 13dfwr1,01 ,, 

1. RELINQUISHED BY ~- 4. /_ OAT~ 'h TIME 1. RECEIVED BY OAT~ •A TIME 
'J': ""'? "~ /IOO }11!",tFo. GY~ s: ''?., cu /8<10 

2. RELINQUISHED BY , / DATE. 
, TIME 2. RECEIVED av DATE 

, TIME 

3. RELINQUISHED BY DATE TIME 3. RECEIVED BY DATE. TIME 

COMMENTS 
1 .• 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (Flt:lD COPY) PINK (FILE COPY) 4/02R 
FORM NO. TtNUS-001 



TETRA TECH NUS, INC. ' eru · o~7 - · 
CHAIN OF CUSTODY I NUMBER 0996 PAGE I OF I ·- ------... --PROJECT NO: ~ I FACILITY: 

CA''1#4 
PROJECT MANAGER ,HO~j NUMBER· LABORATORY NA' AND CONTACT: 

'tf.O Nf#4"C '1PAVH ~J"/"1'-rr/ ~z ''-/.. e~os ~4VCKS hlv~p I .... --·;-,~~ 
SAMPLERS (SIGNATURE) FIELD OPERATIONS LEADER /HONE NUft11!1ER ADDRESS 

-~ 

~~,2-
'74-;tt41Y '?oJ-fH,./ ... ;//-12) ,z; · 8841"7 9~o <-.fr~/ ~ll"Nd°V ~,.t.,.44.,/ 
CARRIER/WAYBILL NUMBER CITY, STATE 

Fh., fX.. '46# a-s1t0 .7:S~Z ?085" 5'&4#/t: _ WA fPfi'/t:;I 
CONTAINER TYPE /C:J/q_/4./~/ / // , PLASTIC IPI or GLASS IGl 

STANDARD TATJ2S- 8 PRESERVATIVE A~~~~~///~ RUSH TAT 0 
n 24 hr. n 48 hr. D 72 hr. n 7dav n 14 dav Q USEP 

I/) 
Q 

~~~o,1t~~ 
/" 

~ t= 0 I/) 

!:. :c er: 
Nl g tl:i w 

~ 
:c z 

0 Ii: I! 

~ q, ~·~ • .... t. 1 
<.':) e 

~ 
z 

::z: w 0 ~efs .~ ~ ~ z Ii: Q i:-- 0 g w ~ !S (.)" (,) (,) ,.t ... f."o f• < Q 
w-- u. • c-" \ wcr: s er:- .... a. a. 0 4 ,o I'• o' •'o.~ ,,. " ... <( g a. 

i~ _,~:I 
~~ 0 0 0 0 :f.~ t-~ 'AJ< "IO'" o ct1IENTS TIME SAMPLE ID .... ... co ue>u z 

5)'7 t~oo I ?<:;Wr2.is-o/-F 
13 ... W -rz.s NA NA <::W (i I - - - I SI•~ """""-4r 

LU.r// 

611 1700 13 G W ?"Ott.CJ I 13#\W 
~6 ).IA NA GW G I - I - - J,. 

% "''o 13 'SW <JfJCJ I IJSW NA NA SW Gt 4 z. I I -Oit 

~& J,.'. i. 'NA l I 
--

0,10 t 3 SW "Sol•;- A/A' SW' '"G. - - -
S/g o'ss- 13SWIJ o I· t 3.S""' 

" N/J.' AJA sw· ·.G ·4 z. I I -
~ 04' .. <" 1asw1101-r:- J, NA µA SW G. ' - - - ' 

' 

. ' 

1. RELINQUISHED BY ~.~ _ ./ _ o~ - .TIME 1.RE~~AL 4X'_""A'4J'J DAl5-_A /c:.,'J Tl,,_, 00 ··. 8/03. 1;00 
2. RELINQUISHED BY / 7 DAT_E· TIME 2.- RECEIVED BY DAYE TIME 

3. RELINQUISHED SY OATE TIM~ 3, RECEIVED BY DATE TIME .. 

COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (F.ILE COPY) 
FORM NO. :r. .. -

P' 



( IL) TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER 0989 PAGe_l_oF_L ,..,r" -oz7 9 
PROJECT NO: I FACILITY: 

9d~0 .N~J;f/tf:! i!!:!;t'A~.11" 
SAMPLERS (SIGNATURE) 

~7~.-2-

STANDARD TAT;25L 
RUSH TAT 0 
0 24 hr. n 48 hr. n 72 hr. n 7dav n 14 dav 

r 

~ Q 
·~ z 

2 
~ Ill a: 

a~ 
(,,) 

TIME SAMPLE ID 9 
s-..;, /()00 ./_ ~""-wrt:J ,6Z IJM""' 

"'f'OI 

~/, /t°4~ /_~'1.WTZOOZ 
l'JMW 
..,..20 

% l>f)l)o rPoSt:' jo3 o I "< QC 

' # 

• 

1. RELINQUISHED BY ~L ·~·~ 
2. RELINQUISHED BY , , 

'" 
3. RELINQUISHED BY 

COMMENTS 

DISTRIBUTION: .. WHITE (ACCOMPANIES SAMPL'E). 

... --PROJECT MANAGER PHONE1UM8ER LABORATORY 'ME AND CONTACT: 
It'~ 4AS~NSKI (4f.2.. 9ZI• IJ3o8 .IA.Vt:>KS Nu&# iP~.vrK4' 
FIELD OPERATIONS LEADER PHONE NUMBER AD PRESS 

1Zt1ey It·""'"".,,./ (412) '2/• IJB4'7 uo St1"1'1"H ~IN,,.-.J ~L~ _.J 
T 

CARRIER/WAYBILL NUMBER crrv, STATE , 

Ftt£,(), 4;(. Al~ BSI'- ?J•Z 701, SIA~,,., WA .,8/0(J 
. .. CONTAINER TYPE /CJ-// // / // I 

PLASTIC !Pl or GLASS !GI 

8 PRESEftVATIVE /~////// ) 

Q USED I / 
Cl) 

Q 

1;~1 ! ;:::- 0 Cl) 

!!:. ~ a: 
g Ill 

;:::- :i:: z 
t: :E 

~ !!:. 

~ 
z 

~ ~ 0 z #!~ .i i=-- 0 
:E C,) C) (,,) (,,) 

Ill 0 !:S ~-- II. Q 

~ 
a: - A. A. 0 

~ ~u 8i8 v.f~ a IU i . CtJIENTS 
NA NAf /:W ~ z z 
N'A .N'A &,W & z z 
.(I~ N4 6W a. z. z ,,,,...... . 

1~.....:. wro 9 oz.. 

... . -

-·~· 

OAT)9 ./, TIME 1. RECEIVED BY OAT~~ TIME 
.. ~ "~ /l!/do _--:..:- - .:..-·-,,, 4~;i1~1s.s :I;~ ~ /ltlld 
DATE" TIME 2. Rl;Cl:IVEO ~y DATE TIME 

DATE TIMI; -· 3. RECEIVED BY DATE TIME 

. 

YELLOW (FIELD CqPY) . PINK (Fll.E COPY) 4/02R 
FORM.NO. TtNUS·001 



APPENDIX C.6.2 
SWMU 13 

CHAIN OF CUSTODY RECORDS 
ROUND2 



( It) .TETRA TECH NUS, INC. CHAIN OF CUSTODY PAGE 2_ OF_!__ 

PROJECT NO: '4""" I FACILITY: 
N'1ok:> OZ?9 NS'Jtl/t:: ~A"A'A'G 

SAMPLERS (SIGNATURE) 

.·~~ 
~4-~·L-

STANDARD TAT)'!.. 
RUSHTATO. 
0 24 hr. D 48 hr. 11 72 hr. 0 7 dav 0 14 day 

~ ~ 

e 
z 
0 
i:: w Di: < 

I- < u <w 0 C> TIME SAMPLE ID 
_, 

'%.z J_7'.SPOl6/ 
13 

E')q~ cl ~P6.1 

'QV 
13SWl40/ ~3w1t:. 7zz t:>lff~c.J 

'%?. /~3~ 13 SPOZO/ 'lPo2 
'o/zz /04-5 13SW/40/ 'lw14 
11zz 1z30 13SP03ol 

13 
$Po~ 

'% fjuo 13SW3/0I 13 
2Z. SW!' 

''% :t.Z. 1330 13SPO"f.ol ,~1'04 
''rZ 2. 1345 13 SW ZZ(Jl 1tw,2 
'%z 140'-' 13SWl:1oZ. 

1~wlS 
13 zz 14~<-> 13 ,SWl.ZO-~ 13 

SWI~ 

I~ 15 31!. 13 :S k/ 300 I 13 
<w.:t~ 

·~ l.Z 0000 /3FO/ozzo30 I QC 
'% '2Z.. 0000 13ro /o2 z..010 3 4)(:. 

1. RELINQUISHED BY ~ /n. L-/,#~ 
2. RELINQUISHED BY , / 

3. RELINQUISHED BY 

" 
COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

.. 

PROJECT MANAGER PHONE NUMBER LABORATORY ~AME AND CONTACT: 
p,,..,.. •• ~-<r1N£("/ l-llZl'jZI· 8308 £tf.v~KS ANN #o '· 
FIELD OPERATIONS LEADER ,. PHONE NUMBER Al;>DRESS 

,, 

n,,..,,~ ~·· •J•hl." I .J/.l.L) 921• 8/JS 7 94-" 'Se>~~A ~A"'.N~v s-:rl 
CARRl!R/WAYBILL NUMBER CITY, STATE 

;::"'£// £: ( A8zr A•~/2 Z.49/ /CJ.SI SE"'"""" At. WA '!ISJoA 

i=' 
!:. 

i=' % 

Ii: !:. 

~ 
w 
0 
:IE w 

0 0 

6 a. 
0 
t- ID 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

DATE 
/e>/zz./o~ 

DATE 

DATE 

CONTAINER TYPE / (?/ £7/4- /~ /( / ~/ / PLASTIC (Pl or GLASS (G.l 
u· 

PRESERVATIVE / ~~%\~H\r ~/ / a 
c:i USED 
Cl) 

~ 
Q 

~~~~ ~~ 
0 Cl) 
% Di: 

0 
t- w w z ~ i>" .~ ... ~~ , ~ f~ Cl) :IE < 

~ z t- ~p "' Ill .... ~ k. . 0 .. Q z ~~ ~~ .,,"i ,,;: .. "'~ • ";r J l ~ 0 t- --
l!:S o" u u 

rl' ~ ~ 0-,,.~"1- ·~ l" ~I; " w-- II. Di: .... _,a. a. 0 I- • _,~:I! ~;~~'4'~" .. H~,~~ <~ 0 0 c) CfMEKIS :Ew uc,,u z 
C/ 

SP G 6,. z 2 I - I -
SW G 4 z z. I - ' -
SP G, Go z 2. f - ( -
SW G c:o z 2. I - I -
SP <::i ~ z z ' - I -
SW (:,' 4 2. 2 ( - ( -
SP 6 <O z z. ' - f -
SW Ct ~ z. z ' - l -
SW ~ Gi. ~ ~ 3 - 3 - .. nc, M 'io. J M "!.. ('""\ 

S-;,./ G. G, 2 2 I - l -
SI.Al G (0 2 z. ' - l -
oc G ~ z. z ' I - PUP t:J,t:" - 135.W/'flt::>/ 

QC Gt Ga z z I - I - P'-1 ~ C>F' 
I'? .SW/ .Jo 'l-

TIME 1. RECEIVED BY DATE TIME 
,/ 9•H:.l ~41:n:.A'~"- GK,A'4'S"S .Jo/z;l!/03 /,Poo 
TIME 2. RECEIVED BY DATE TIME 

TIME 3. RECEIVED BY DATE TIME 

YELLOW tFIELD COPY) PINK (FILE COPY) 4/02R 
FORM NO. TINUS-001 



( It) .TETRA TECH NUS, INC. i 
" CHAIN OF CUSTODY !NUMBER 4882 PAGE_!_ OF_!__ 

PROJECT NO: cro I FACILITY: PROJECT MANAGER PHONE NUMBER LABORATORY NAME AND CONTACT: 
Al90Af>O 02,79 · NSWC. t: ;f' ./II IV ti/" /t'A.tlJOK RASINSI<'/ /41.l) 9ZI· 8.108 11~~<.K ~ / ANH No 
SAMPLERS (SIGNATURE) FIELD OPERATIONS LEADER PHONE NUMBER AD.DRESS 

-~~ 
- (412.) ,21~ 8857 . '4Ai-rv ~H,.J t40 St11U7"H &A"'..w"V £"~ 

CARRIER/WAYBILL NUMBER CITY, STATE 

,e.£1) £'4 Ar# 8~/L ,Z~9/ /OS/ ~,,,,#/e Jc/ ,If 911/0S 
CONTAINER TYPE /~/ / /// // PLASTIC (P) or GLASS (G) 

STANDARD TAT ;s1.. c.S PRESERVATIVE d,/////// RUSH TAT 0 a 
0 24 hr. n 48 hr. [] 72 hr. n 7 day 0 14 day r:i USED 

r· 
Cl) 

8 ~d~~/ [ I Cl) 
:z: 0: 

ft) 6 ti IM 

~.;;, ~" - ~ 
z 

~ .... Cl) :& 

~ () e !!:. 

~ 
z 

~ 
IM 0 

~ z Q 
i:-- 0 

~ ·~o 2 Ji! 
~ CJ" CJ CJ 

~ 
IM 0 IM-- LI. 

IM 0: Q 

~ 
o:- ..I 0. 0. 0 

~~·J ~~ 9 ~ i~ g~~ 0 ctllEJl1B Q)o 
TIME 'SAMPLE ID CJ C) CJ z /IQ 

•o/:zz 13 5/"t:>/o./-~ IS 
(Jf~o Sl"o./ - - SP Ci I I 

''Yzz .t>ISO J 3 $11tl' /'P/ • F' 13 - - sw 6 ' I ~WI&. 

''Yzt 13~.POZCJ/ -~ 'J.roz.. 
.. 

/1!>3J - - SI" G l ' 'o/zi. /()45 13 .SW/ttl e:>/- ,,:' '\wM - - SW c.·· ' I 

'%z. 1130 13SPt:>3ol -,C '~J. - - SP G ' l 

'.%2. l300 /J sw3101-;:" 'iw.11 - - $.,../ G ' I 

'%z. 1330 13 S/>d'/ al _,: 1.J,&4 - - SP ~ t . I 

'~z f'34S 13 SWZZ<.> I-;:::" •Jw.u. ·- - .SW G • ' . 

'%z. /400 13 SW/,oz.-,t::' 
13. 
SWI ... - - .s w' G 3 3 bu AAS }llA"J.:O 

'%i.. 145a IY SW 14. oz.. "'r '
1swu - - $.,,_,/ ~ l I 

'~a. ISS8 13 $ W.3d ~I -F 13 
SW G ' ' IWJti - -

'~z. Od(>O 1~ ;:-.n/oz.2a~a/ ·r 4><: - - Q<:. ~· ' l D~,- ., 
13.SW/44, 

l~L OOOo / 3,t:" 1:> 1oa. z oJa 3 -r OG. ·- - (;,<:. G l ' ""''° ,,:-,1$"41/10 i.. 
1. RELINQUISHED BY :;?;;::; ~ L__ DATE Tl~ 1. RECEIVED BY 

DAilzzA 
TIME 

~tt>/2.zAs / IJO ;:-,(/fi~.lf~ 4Jr~,,.l"S( ~ OJ/ /~00 

2. RELINQUISHED BY ,-
" DATE TIME 2. RECEIVED BY DATE TIME •' 

3. RELINQUISHED BY DATE TIME 3, RECEIVED BY DATE TIME 
:~ 

COMMENTS I 

•·.· ' '' ./~'· 
DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (Flla:L,~.~~f- PINK (FILE COPY) 4/02R 

FORM NO. TtNUS·001 



( IL) ;ETRA TECH NUS, INC. 

!';. 

CHAIN OF CUSTODY I NUMBER PAGE I OF I . 
- --.i.. 

o..:i.·. 

PROJECT NO: aro I FACILITY: PROJECT MANAGER PHONE jUMBER . LABORATORY 'ME AND CONTACT: 
A/ 'I utt." 027!1 Al~WC d-t"lfN. lli'Jl.1'/l/ l#fSIN~KI /;44 9~1 • l!Jf 118, ~A~.trs AN'N No 

SAMPLERS (SIGNATURE) - FIELD OPERATIONS LEADER PHONcNUMBER ADDRESS 

?L, L \J JB.:a ' .M ~ ,./ (4/2) 9ZI· 8857 94C S<1,;rN Al'AL~4Y 5.,/. 
CARRIER/WAYBILL NUMBER CITY, STATE 

&"Lr"r> r.~ ..,~·~:~-j.ZZ49/ /a.S/ SL ""4'/.I I W-4 :PB /t) e 
~/~~~ CONTAINER TYPE / (1./ t:>/ // / // • { PLASTIC (P) or GLASS (Gl 

STANDARD TAT,a.. ~ 8 PRESERVATIVE /t/t////// RUSH TAT 0 
0 24 hr. D 48 hr. 0 72 hr. 0 7 dav n 14 day ~ Q USED / ti) ... 

~ 
Q 

~· [ 0 ti) :z: It: 
M 0 

... w 
i=' :z: w z 

~ 
... ti) :E < e !!::.. Q. 

~ z ... 
:c w 0 z ~(/... ~ 'f' •• ~ z ... Q ~ 'i= .-.. .-. 0 0 Q. :E (.) (!) (.) (.) 

~ w 0 i!S w-- LI.. 'vi''" .... UJ It: Q s It: - ...IQ. Q. 0 
!:(~ g Q. !:( c.) 5~~ " J,' I 0 ci w O> TIME SAMPLE ID ...I ... ID :E t:i (.) (!) (.) z ~ 'Y·l, . 
'%z IZ4D l~!>.D2 ?0004: 

,, 
a 4 $/.> 6 z. I I ~ 02'1 

Nh It/ :S.t:> 3101>04#:i) 
13 4 I -

:z 2. /3/() ~0'11 0 SI> 6 z. I 

I~ IS42 13 s &> 30 ooo.,,. 1! 0 4 '$I> ~ z. I I u. SOJ• 
!ft 1. IS5S 13 SPZe '""'4 

IJ 0 4 Sl> 6 2. ' I I Sl>~~ 

'%1 t>OO(.) I J ,t:"'D;1<.>Z.2"30Z. 0(. 0 4 QC G 2 I ' 
/)II,- cJF" 

/;:/ ~/) z 'd004 

\ 

1. RELINQUISHED BY ..:z:;:; k _ .£_ DATE,A TIME 1. RECEIVED BY "1fF x ,-.,ea ~.r D'4E' TIME 
/4 '2zfi3 /}'fil~ r4'"'"'"' 4~ ~/.itz/·~ /JI() 0 

2. RELINQUISHED BY , / DATE TIME 2. RECEIVED.BY DATE TIME 

3. RELINQUISHED BY DATE. TIME 3,.RECEIVED BY DATE TIME 

COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK(FILE COPY) 4/02R 
FORM NO. itNUS-001 



(•bl. :TETRATECHNUS,INC. CHAIN OF CUSTODY !NUMBER. 4a&4 
. ·' 

PAG~ I oF_L_ 

PROJ,ECT NO: cro I FACILITY: PROJECT MANAGER PHONE NUMBER LABORATORY NjME AND CONTACT: 
A.If'()~ t!':>Z.79 NSJt/t: t.!~4N£ ltA4PN 8AS.IN~kl (4 IZ.) 'ZI- 8$08 .Li///luC4" S ANN .;'IJb 

67;ZiL·· 
FIELD OPERATIONS LEADER PHONE NUMBER ADDRESS 

"12."°~v Ifie,,..,,._"" {41~) ,21. 8~5"7 ~ 

s°"./.lt H~A114..JI ,,,.0 5:-1'. 
CARRIER/WAYBILL NUMBER CITY, STATE 

~k/~ rLI) ~r 48 #" 8412 Z.4-1/ 0"'..3 ~,,,..;+/4 WA 98108 
CONTAINER TYPE /(!)/~/< ~~•/(./ / / PLASTIC lP) or GLASS (G) 

STANl:rARD'TAT l>C' \.....,_ 8 PRESERVATIVE /~~I ~ Y/// RUSH TAT 0 
D 24 hr. 0 48 hr. D 72 hr. 0 7 dav D 14 dav Q USED 

' 
ti) 

Q 

~~~(, 
r 

~ ·*' - 0 ti) ... ::c ar:: 
tt) !:!:. 

0 tu II.I 

[ ::c z ~ "'+• '*- ... 0 ~ 
ti) :I! 

~ ~ . ,,o ~.. ~~,)( tr 0 e ~ 
z ::c II.I Q z ~ ,"~ ~ 't/W/ " .;,. .,i" ~ N z ~ 

Q 0 
Q 1---

! CJ ti) CJ CJ 

~ 
II.I !';S 

~ii:'ii:' LI. 

o+ ·w ~o II.I ar:: Q 

15 
ar::- 0 ~,..,~~~%0~1'~'9·"'.Q~ ~~ CJ Q. 

i~ ..1~2 d CfJIEN1S g 0 8t:>8 C>- TIME SAMPL.EID ... IXI z 

'%s OB5o /~!SWIO oz ~.win - - SW 6 " z z. I I -
'~ .3 oaso IJSWIQ OZ,•F J, - - SW <& ' - .. - - I 
19'z3 O'!Jl~ I .'$SW 11!> O/ 1.3 - - SW G (, z z I ' -~wlS. ,. 

''2.:s 01/~ 13SW18 ol•.P" J. - - .SW ($, t - - - - I 

'~" 0,35 13 SW/,01 'lw,, - .. .SW G <O z z. ' I -
'~3 013$ 13sw1101-F" l - - SW Gr I - - - - I 

'~s /ZJo I~ SW08<S2. 
rs - - SW G G. z z. I I - ... , swoa 

'%s 1230 13swoeoz#F" ! - - SW G l - - - .... I 

'%1 1315 13SW20 o/ 1Jw~e - - SW G ~ z z I I -
'%3 ''$15' .13swzo t:>/ -;:- + - - .SW Gt I - - - - ' '~J 141S I J SW2. "1t:l/ '1t<i1z1 - - SW Gt G:. z. z ' ' -
'~3 141:t J 3S14 Z 7~ J -F J - - SW Gt I - - - - \ 

1. RELINQUISHED BY~ LT? - _£ DATE )JME 1.~VEDBY DATE TIME 
-/ 0/2J/c.1. !JJo , __;,1.!.t:;~~~ £ ,r "'""'~ S" .r /oA:rA;.' /8-to 

2. RELINQUISHED BY - / DATE TIME 2. RECEIVED BY DATE TIME 

3. RELINQUISHED BY DATE · TIME 3, RECEIVED BY DATE TIME 

COMMENTS -, 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 4/02R 
FORM NO. TtNUS-001 



. ·:-
. ·,... ~·· 

.. J . 

( It) ~ETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER 
.a6a.~.·· ·· 
,~..,· PAGE. t. OF ' . ' .. , \ ·' .. ~-- . 

PROJECT NO: ~ 4''7"0 I FACILITY: 
>19060 ~~"'' · NSW<: lf:lfAN'tG 

PROJECT MANAGER PHONE NUMBER'· LABORATORY NAME AND CONTACT: 
lltl.11'11 Jlllf'!ll;i.IS<I 1'41Z. J 9Z.I • &J 08 L.- ·- --.r / ANMi. ~ 

FIELD OPERATIONS LEADER PHONE NUMBER A~DRES~~;t , -----.i -r41t1tv Re.""''"''"' (41.a) 'z 1 .. sa!l"I 9'90._ N.11~N1~11 s~. 
CARRIER/WAYBILL NUMBER CITY, ST'ATE 

... no/£'1. AB#Rt:t/2 2431 Of::Jl"': Sli111.,.r4:.tk" WA 98/0B 

STANDARD'TAT'lit' 
RUSH TAT 0 
n 24 hr. n 48 hr. n 72 hr. n 7 dav n 14 dav 

SAMPLE ID 

13 S PZ4 ooc.4 

' 3 s 0 % 1 0"°4 

1. RELINQUISHED BY~ /4-~ 

2. RELINQUISHED BY / ' 

3. RELINQUISHED BY 

COMMENTS 

e 
z 
2 
~ 
g _, 

'·~•I.tr 
1~.Pi4 
'l»2• 
t\haT 

DISTRIBUTION: WH.ITE (ACCOMPANIES SAMPLE) 

:c 
Ii'.: w 
Q 

0.. 

12 

0 

(") 

0 

" 

4 

4 

d... 

d. 

D.A:T_!:..,_ . .., 
/N.z.t/o..f 

DATE ' 

DATE 

'SI> G 
"$.I> t;.. 

SD G. 
SI:> <;, 

TIME 
/81o 

TIME 

TIME 

3 ' ' I 
z l I 

2 ' ' 
2 I ' 

1. RECEIVED BY 
,,#"' .tfi LM"/f' AL ,,&' Jt'., I~~(" 

2. RECEIVED BY 

3. RECEl.VED BY 

YELLOW (FIELD COPY) PINK (FILE COPY) 

DATE. 

DATE 

TIME 
/J1.Jt.O 

TIME 

TIME 

4/02R 
FORM NO. TtNUS-001 



" 

r.i:.) • 
~ TETRA TECH NUS, INC. CHAIN OF CUSTODY J NUMBER 4806 

~ 
'PAGE.!_ OF _I_ 

PROJECT NO: c. 7 .... I FACILITY: ,-
N9o6o OZ7'J N_C I.AL.tr::..., ~ ,,e .'1f N,{:; 

SAMPLERS (SI ATUR£) {fl', 
~ 

~· 

~~- --
STAND7'RD TAT ll:J' 
RUSH TAT 0 
D 24 hr. LI 48 hr. D 72 hr. D 7 dav D 14 dav 

!() 

% e 
\'4 z 

~ ·W.0:: 

!<~ 
(.) 

g Q)-
TIME SAMPLE ID 

/O~ 
07'10 T"S IOZ4o~OI ~c. 

'~i4- o&<C.o 13 SW3ZO I ~W'.f2 
'°kA /030 /(OSW /701 

1~wl7 
'°44 /030 I~ $/,f/ /7()/-F' J 
'%4 14.00 /t;.,SW/8"1 13<'WJJ 

'~4 '""'° /~Sw/&ol-~ ~ 
'%4 J5<.>0 ICOSWl4 o/ 1Jw1'4 

'~4 /500 JtO SW/fol·F ~ 
1oa4 1518 I~ SWZJol ~WZI 
1~4 151!$ 16SW2./o/ ·P J 
1'}24 e>uoo /6 ;::"/,)/OZ .P,&3 o/ (i?t:: 

1;¥4 G)()(J() /dJ/!"0/~Z~ tJ361-,&"' QC 
.. 

1. RELINQUISHED BY ~~ / · """? • - ,J 
~ 

2. RELINQUISHED BY 
.,,. ,, 

3. RELINQUISHED BY 

COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

,.,, .. 
PROJECT MANAGER • '(!ONE yuMBER LABORATORY NAME AND CONTACT: 
/rA-'.P# ~SINSK/ 41~ 'IZI· e3oa ~AU<KS /ANN #o 
~lm;Ln OPERATIONS LEADER PHONE NUMBER ADDRESS 
7ZA-A y 1foJAHAI (4JZ.) 12.l· 1Jf:J57 94-0 ~?"/fl>/ ~Al('A/GY S./. 
CARRIER/WAYBILL NUMBER CITY, STATE 

r£{) £.X AS# 84-IZ Z4-'I 08Z.4- S~k. W4 9fJ/oB 
CONTAINER TYPE / / / / /_/ / / PLASTIC IPI or GLASS IGl 

8 PRESERVATIVE 

.. ~~~ ~~~~~ (/ Q USED 

"' Q 

~~ (-.1Y£/ t=' ~ 0 "' !!:. :c a:: 
0 ljj Lt.I ~ 19."• ~ ~"'>.o .,J''o 1.,<--. t'\~, 1' ~~ t=' :c z 

Ii: "' :E 
~ !!:. 

~ 
z ~ 01; o'" ~ .i 1 ~" 0 ~ ~? ~ :c Lt.I s ........ z 

I- Q 0 ~ •" •"· ~i,~ • ... ~~"f-t~""'!"11."~,~~ ~1,';•ro~ •"' -. a; :Iii i!:s 
(.) C) (.) (.) .. ,,, 0 w-- LI. Q s a:: .... ...I 0.. 0.. 0 ~' .'II • ~~- .. • './)111.~q;, .. ~ 4i " ·.~ ;.; 

0.. I- • 
5~~ ,. ,.. 1>1'• ,. • 

e i~ 0 ~o i,.J; , ~''1~~'1~"1'"~~,~ ~ft'o/'l ~ CfJIEJl1S ID (.) C) (.) z 

- - QC ~ 4 z z. 
~ ~- ~ 7".e'/,,- 8~..4.tV"<° 

- - .SW' G 6 - - ~ .a- ~ - - 4 D., ,llS/;#'J<p 

- - SIN G 3~ 9 9 ~ ~ .3 - 3 - Ou M$/Nt
0

'S D 

- - SW G 3 - - - - - 3 - - Da MS/M<;D 

- - SW G IZ 3 3 z. z. I - ' -
- - SW 6 I - - - - - I ·- - ~ 

- ·~ .. +·;12 •. 

- - SW G 12 3 3 z 2. I - l -
SW c; I - - - - - f -- - -

- - SW 
., 

3 G J z. 3 z 2. J - I -- - sw G I - - - - - I - -
- Sw G /Z .3 .3 z 2. l - ' - /)U/' OF' - Jlli $W /7 o I 

- - ~,....; G I - - - - - - I - - + 
-

%re~4./c. 1'B3o 1. RECEIVED BY • ·· DATE · T~BJ"o '3/2 ()~ ; F.t:Aat!f"A~ 4°,K,-,,.4SS /a/Z'9fa3 
OATE TIME 2. RECEIVED BY DATE TIME 

'. 

DATE TIME 3. RECEIVED BY DATE TIME 

' 
YELLOW (FIELD COPY) · PINK (FILE COPY) 4/02R 

FORM NO. TtNUS-001 



" ... 
TETRA TECH NUS, INC, CHAIN OF. CUSTODY I NUMBER .A ... &A.·.····.7 ... .... I 

PROJECT NO: I FACILITY: &:/':!""~ Q~"'" 
/Y9CJ'6<J II.SW<:: ~~Nii 

~El 
··w~--

~ r--:r~~ 
STANrTARD TAT 0 
RUSHTAT0 
D 24 hr. D 48 hr. D 72 hr. D 7dav D 14dav 

"'> 
~ 

.. 
e "\:) 

~ 
z 
Q 

~ WCI:: 

!;( ~ 8 
0> TIME SAMPLE ID ...I 

'~4 ~~o 1~503Z 0004-
I~ 
<e>lll' 

lo/t4 /OZ.O l~SOl'l 0004- 1to•9 

'%4 1100 I '1. SD 17 0004 ''° <'I'> 17 

I~ rno I~ SJ>J~ 0044 '" ~bl" 

1r.z4 14/0 J<D Sb lf:I 0004 114 
S0/8 

loj4 /4.20 I 6 S.J> 15 04)o 4 1
:015 

'%4. 15/rJ l~SD/4 0004 1.tn t4 

~~4 /52.; J~ sr:o..a o~o4 j.~z• 
'%4 ,~,' / ~S DZZ. aoo4 I '9 

<.oZZ 

'%4 Oooc.. 13 F't>laz..qo30 f G>G 

'%4 oouo /'4 FD lo 2q.o-s oz_ c:?C. 
' 

1. RELINQUISHED BY~/- :L 
2. RELINQUISHED BY ,,, , 
3. RELINQUISHED B.Y 

COMMENTS 

DISTRIBl,JTION: WHITE (ACCOMPANIES SAMPLE) 

,,.. .. . 

PROJECT MANAGER PHONE NUMBER LABORATORY NAME AND CONTACT: 
/IA4/#N &s""""Jt:'/ ~/~) '}2/· f\3QfS L.- ~ / ,A,,.;H A:/:> 

FIELD OPERATIONS LEADER PHONE NUMBER AP DRESS 

-72,,lft "R°~"" (4/Z) 921 ·811~7 " 940 ~A ~A'~•,, S../-
CARRIER/WAYBILL NUMBER CITY, STATE -
FEO .E)( Ae~ 84-1,t. Z.4 9/ 0132..4- "5".c:;A.,.-r~4 ,, JA/4 'flfJ/oe. 

\t 

¥ 
\J 

~ 
[ 

t=' :z: 
I-!:!:. a. 

::c w 
Ii: 

Q 

:I w 0 Q s a. 
0 
I- a:i 

0 4 
0 4 

0 4 

0 4 
0 4 

0 4 

0 4 
(J 4 
0 4 

0 4 
0 4 

DATE . 
/cW.,.t4V'"'1 
DATE 

DATE 

CONTAINER TYPE / //// / // PLASTIC IPI or GLASS IGI 
rJ PRESERVATIVE ///////// a 
o· USED 
Cl) Q 

~k~~t·/~ ~- 0 Cl) 
Cl) ::c a: 

. ·~ ' 6 .• ,/' ':l'" ... (,0 ,.-.;. .... 1)1.. 0 t:i w z 
ti) :E 

~ ~~~·~~~ ..... ~.... •"'' ... ~"~·· ~ 
Z· 
Q z 

0 

~~1'ib¥*~Y· w~~· r 1---
··~ (.) " (.) (.) 

w-- ~ 
ci::- ...I a. a. 0 I- • ...1~::& < (.) ci lA\'~~ ~J 0~o ~tf91' ~~: ·1/'~/ COIENTS :I t:i 8"8 z 

St:> 6 2 - - - - - - z. 'l>o A?$/;;'/ s /.:> 

SD Gt B 3 .3 --,~ ... -··· - I I - ""·rr: ::. 
SD 6 a - - z 2. z z - Do ,41S/M$D 

so G a 3 3 - - I I -
'Sb Gt "I- - - • ' I I -
SD G 4 - - t I l ' - ~ 

so ~ 4 - - ( t ' ' .. 
so 6 4 - - I ( ' I -
Sb <::, t - - - - - l -
so a. ' - - - - - - l OcJ/9 ot: , 

J":tot:J",l.l]2 c:;)U04. 

St:> c.. 4 - - I l I I - °"~ OP' 
lta :SO I "7 C"la.-..Ll · 

... 
... . ~ 

TIME. 1. RECEIVED BY 
. ' DAT~"~~ TIME 

/fj'~ .... ~-~ ....... ,. r_y,,o,,~s ~,.t "''.5 //i'O 
TIME .2. ~ECEIVED BY DATE TIME 

.. 

TIME 3, RECEIVED BY DATE TIME 

YELLOW (FIELD COPY) PINK (FILE COPY) 4/02R 
FORM NO. TtNUS•001 

. 



( IL) . TETRA TECH NUS, INC. CHAIN OF CUSTODY I .NUMBER I .·· I . I 
PAGE_OF__._ 

PROJECT NO: t:rP I FACILITY: 
N~&J/S.O tn..79 :. NSW(! Cll(AA/£ 

SAMPLERS (SIGNATURE) ; 

(R:/l &v---

~--
, r.1- ~ _, 

~NDARD TAT)tel;. 
RUSHTAT0 
0 24 hr. 0 48 hr. 0 72 hr. 0 7dav 0 14day 

~ 
\',) 

~ e 
t'\I z 

0 

~ I.LI a:: 
!(~ (,) 

0 Q)a 
TIME SAMPLE ID -' 

'%. a~oo I~ SW 150/ -;: 
13 

'Z.7 -.ra.6~i/.S 

'% %7 0940 I~ SW 2. e 01 • F 
I! 
-<&.42'4. 

I~ /4/!S l3SW", OZ ·r- 13 
t7 CM.110~ 

'%7 I 
'lw:l-:; /110 1.1 s "'" z s oX· ;::-~1 

'?f7 /~OS' 13:S1407e>Z -1=" 13 
$.W07 

1~7 
'~~o 13SJNZ4'o/•r-'" /J 

.swZ.4-

'% 27 /4-/ (.) / 3 S ~' Z<o o I -t= 
ll s.wz<. 

'% ~· ()000 JiFb/OZ..7o?>o ,. F6 c:)G 

.. 

1. RELINQUISHED Bk _,~ 
~....._I /.,, 

2. RELINQUISHED BY ,/ , 

3. RELINQUISHED BY 

COMMENTS 

DISTRIBUTION: WHIT!; (ACCOMPANIES SAMPLE) 

.; ·. '• 

PROJECT MANAG.ER . . . ( (~ONE NUMBER LABORATORY NAME AND CONTACT: 
R~U.,#N ~S,Nlf'k/ ! ·41z1 9z1 .. 8..ros . LAU~K'.$ / A#N #o .. .. 

·FIELD OPERATIONS LEADER~ PHONE NUMBER ADDRESS ' . 

~,.ey RoJ°AH# (412.) ~ z ,.;. 88'5''7 9~ " S1u:rN #,,;,~NG y 'S .,I; 
CARRIER/WAYBILL NUMBER CITY, STATE 

F,o. 15.X A l!Jw 84/Z. Z4 9/ /04-0 S£tll rr.~ G ,, WA 98/0{j 
CONTAINER TYPE /q_/ / / / / // PLASTIC (Pl or GLASS IGI 

t.S PRESERVATIVE ~/////// a 
Q USED 
U) 

Q 

~~ [ t 0 ~ U) ~ 0 I.LI 

[ :c z 
t: U) :& Ci ~~ lt'lf ~ 

z ... 
~ ~ Q z ~ ,~ 11,0 0 .---:I (,) Cl) (,) (,) 

~ 
I.LI 

~ 
?S ~ ii:" ii:' II.. Q a:: - 0 ~ A. .... 

s~~ ~ . 
0 < (,) ci CfMEN!S ... m :& ti (.) " (,) z 

- - SW Ga I l 

- Sw G ' f -- - SW ~ I I '-

- - sw c. r I 
- - ~ .... ./ G I I 

- - SW G I l 

- - SW Gt I I 

SW <:, ' \ 
p.,,- ,,,..:-- - /:JSvv L""'° o ~ 

• . 

. 

· .. 

DATE TIME 1. RECEIVED BY DATE TIME 
/a/~..,,-/. "' ,,, ,"'" r--'''1).#A',A'- t/Ei"~G.SS /o/4 7/.-..J /Jll:.I~ 

DATE TIME 2. RECEIVED BY DATE TIME 

DATE TIME 3. RECEIVED BY DATE TIME 

. '· 
, . 

YELLOW (FIEL:D CQPY) PINK (FILE COPY) 4/02R 
FORM NO. TtNUS•001 



• 
TETRA TECH NUS, INC. 

PROJECT NO: &. '?"O I FACILITY: 
A/ 106o rs~_,• . .. NSWI! 
SAMPLERS (SIGNATURE) " 

W, k 
- // £-- ' - -
~L-~~ 

STJ.:ADARD TATB 
RUSH TAT 0 
n 24 hr. n 48 hr. r1 72 hr. r1 7 dav n 14 day 

CHAIN OF CUSTODY I NUMBER PAoe_LoF_!_ --

1-/<J:..;~~'"-!i!j....:0~00=0=4---...l'~"'~S:-_;f>:;;...,.,:.f_O..:Z:..;:'-~0.::::3..;;;0;..::.f_-+-..::L::QG.==--1----+-----l...:::G=.:....w-+-6.=;_-+-'-=3~-=3-+-=:J::.,_+--=Z=-· -+--z--l-'--+-'-t -+--'--.-1----1f--C>-""'-4J1 .... -~ .... ~.m~·u'Oi:.;:14.::c;.('w.J._,,,.,__~__,, .. 
'%1 o9oc:.. /,,_SW /S-01 'j{,,.h•"' - - Sw' G G:> - - 2 Z. I - -

- --!:.,_ SW 6 -
- -- .sw Ca Co - -
- ·- SW G -
- - SJt\I G a. - -
- - SW Ge -
- - sw (; (0 - -

QC - - <w ("'".'II -

'~ 
TIME 1. RECEIVED BY 

.,./"'-' /9lfil~ ~.A.r-.-;1~ 

2. RELINQUISHED BY ' ,.. DATE TIME 2. RECEIVED BY 
'°"4" ... 

: 

3. RELINQUISHED BY DATE TIME 3, RECEIVED BY 

COMMENTS 

DISTRIBUTION: WHITE ACCOMPANIES SAMPLE YELLOW (FIELD COPY) 

z 2 ·' -
2 z ' -
'Z z l -
z z l -: . 

z z I -
2 2. f ,. -
z 2.. I -

4"k ;t"A' ,,£SS' 

PINK (FILE COPY) 

.. 
-
-
-
-
--

I 
l 

l 
I 

l 

I 

I 

I 

2 

DATE 

DATE 

_, ... 

TIME 
/poo 
TIME 

TIME 

4/02R 
FORM NO. TtNUS·001 



·.-.' ·'. 

CHAtN OF CUSTODY . I NUMBER PAGE I OF I 

PROJECT NO: CT" I FACILITY: 
A/,O,o OZ.71 NSWC C'-l('.4AAf(' 

STANDARD TAT)Q. 
RUSH TAT 0 
n 24 hr. D 48 hr. D 72 hr. D 7 dav D 14 dav 

r 

N') 
~ e 
'i) z 
N s 

w IX < 
~~ g 
O> TIME SAMPLE ID ...I 

·~8 IO'f.S t3.6Wr z4oz. •> 
'-·tJZ.f.. 

'~! l'l.~:J / 3 C:.tWi" &.JO Z. !!.J.1'\ 

''-'h~ 154:> 'TB /oz t1 03 QI ~,. 

'%s 155'-' ·S-8~-!'01 QC. 

1'1'zi 1"15 SS ltJZbo3 o 2. G)G 

'°l"za 15~5 I~ w7"'/9 oz. .!.3...J/9 

• 

2. REl,.INQUISHED BY ./ "' 

3. Rl;:LINQUISHED BY 

COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

. .,....... -
PROJECT MANA'GER _PHONE NUMBER •~.· ·-'-·- , . ;~~ME AND. CONTACT: 
Rtf"'# l/A.S~NSK/ /~l,Z.) ,~,- Uotl ··~'i.Rr?· :Ak ,,;,d.. 

.... ..,,. 

FIELD OPERATIONS LEADER · PHONE NUMBER .· ADDRESS 

7i..f.ttv R•JA~ · (4JZ}9ZI-~.. , 9.-" :S.ur.H ,~L -- -v · $../ 
CARRl~RIWAYBILL NUMBER CITY, STATE .,,, . . 

("-,:/:".,_. _'ttif..;:;;t) ...... ..:;.llf'.;;;_;x'-T-'-• ..:..A.='8'-r-,,,._8..-'f_l_l_· .... 1.,,... ~,,.,.~.,,,,/~~=<:>.,..,,,",,..o~-...i...::54.:;;...·..;;;..,...:...,,...,,.~;..;;· =-..--· . .;..W.~~-~':...:8;::;... l;.....'Yc>_'~:,,s.;;:;.: ·_~·~· , .. ....:.:· ·-.,.;.·_·· _· ·....;,.1"'' "·,,: 

CONTAINERTYPE / _ / / / / / . /. / 

;:::-
!!:. - ::c 

~ Ii: 
:c w 
I- Q 
a.. :I w 0 Q 

~ a.. 
0 
I- m 

- -- -
- -
- -
- -
- -

DATE 

DATE 

PLASTIC IP\ or GLASS fGl ~ / {., ~ / ( / -~ (/) / 
cj 
a 
fi' Q 

~ 0 ::c 
o· I-w 
U) :& 

~ 
z 
2 1---

~ 
(,J "(,J w--IX_... ...I a.. a.. 

I- • 
a~~ <" 

:& t:i (,J "(,J 

t:') c:. {i,. 

ac:. G 

~""'' 6 

' 

TIME 

TIME· 

~ w z 
~ z 
0 
(,J 

u. 
0 
cl z 

4 
15 

PRESERVATIVE 
USED 

Z. Z I I 

% Z. I I 

- - - -
z z I f 

z 2 I I 

z. z. I I 

-
I 

I 

2. RECEIVED BY , 

3, RECEIVED BY 

""'· ... 

-
z.. 
2. 

YELL.OW (FIELD COPY) -., .;~Jt:'!( (FflE COPY) 

z. 
3 
.3 

z .. ,, 

., .. 3 TAP HL.o 
" 

3 bl: Hz_O 

··> 
...... 

•· 
. . ·~ . 

., 

'.\.· 
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~ ··----c~AIN OF cu~To~v . 

ll :· ·. :·· · .. ,,.... .. .·. 

PROJECT NO: cro · 1 FACILITY: 
N9o"-• t:>Z.1'1 ·· .AJhtf/t! ,.. .s:.. ~ ·-' 

PROJECT MANAGER P~ONE NUMBER . LABORATORY NAME AND COt.,iTACT: 
·"A&.P;.t sASil'llSJc'f ·· f~2J 4:71· SJ~: L " .. ~~ ./ :;/NN ,Vo 

» · FIELD OPERATIONS LEADER ~~ON-.:NUMBER · .. ::,,' ·•·, AQDRES.S . • . .· 

T'.t.ltAY "°""" ~N > (41.Z) n..i ~IJSGY . . : ff.t> s~~irH H,,,rtt"'N4y s +; 

STANDARD TA T)CI 
RUSHTAT0 • 
0 24 hr. Cl 48 hr. n 72 hr. i1 7 dav n 14 dav , .. 

TIME SAMPLE ID 

l 3 ~WTOIOZ. 

''hi JS3o 13(AWT4/0 I 

13 FJ>l/2 !.OJ 0 I 

'~4 ·1000 

'Yz4 1tJOu 

134W7"3IO I 

1. RELINQUISHED BY~ ·~ 

2. RELINQUISHED BY ' · ·"" 

3. RELINQUISHED BY . 

COMMENTS 

114'"'' ..... 0, 

QC 

QC. 

DISTRIBUTION: WHITE . ACCOMPANIES SAMPLE 

.CARRIER/WAYBILL NUMBER ... ~ITV, STATE 

.r:JSD. £'¥ ,;l/B;rl 84/l .2;,~/ ()G81 . SEA'?T,4'" ,WA ~&108 .. 
~ 

ci a 
ci 

. U) 
Q 

[ ' ~ 0 

·~ 
:c 0 
6: t/) . :I 

~ 
z ILi 2 Q 

~ 
I- c;<J !S.·. 
(.) __ 
ILi "" "" 6 ai::-

I- (.) ::i ~:I i lij 0 0 m (,) c.o (,) 

G 

6i-.I 

-

- GW ·.~ 

G,IAI 6 
.... .r.- 6~1 G 

4W .G 
.r 

DATE 

DATE 

CONTAINER TYPE . /·. · r .. _ / · "'.· .·... / n . / ,.._ /. ..·. 1t /. .. / ..... / 
.. PLASTIC IPI or GLASS lG\ \7/ v'/ '-/ ' "'\ / · 

PRESERVATIVE ·. /o~ /,. A .... £':\ .. JP',..\ .... $" /'. / 
USED / . ·.~ t:.~~\)"Jt.tfJ°'T -fl.I~ . / • / 

ffi z 
< I-

! 
(,) 

""" 0 
0 z 

--
% Z.· 1 I -

I - - - - I 
Z, - - - ·'-' 

'Z z I I - .Di.IP oilf" 
,. . .'•11Aw''7' Of!OZ. · 

- - - -·· t PU!' QI=' 
J'!ca w ro li.·o.2..· #' I ., 

I f(I .. ~1. ...... ~"""'"''Z W'~ - ' - Ml'H. ~. "-~ 

' 
... - - - -I 

z z. 
% z. 

1. RECEIVED BY .·. 
. ~#. ,;iF;r,/ 

. 3, RECEIVED BY 

I 
,. 

t 

. ~·.'. 

I ·-
I ;·-

· . 

.DATE 
.. ~,/.~·w"lf. 

DATE TIME 

DATE TIME 

YELLOW FIELO COPY) PINK FILE/COPY 4/02R 
FORM NO. TINUS-001 

' 



(It) ~TRA TECH Nu$, :~c. 
1\t. ,.. . ' .·. ··;, . . ·.: 

CHAIN OF cusrooy. 
•• ;\ • ' ' • •• L• ~ ' 

Alf!-. 
~;; 

8 ·,~ 

:: 

Q .. "' Q - ~ .. 0 
~· :z: 

t :z: cf ~ t: "' - ~ z 

~ ~ 0 
~ i:: ..:..-

~ (,) (!) (,) 
}!l ~- w-~ ...... 
A. s ... (j g~~ 0 llU .... Ill (,) (,!) (,) 

· 14 da 

TIME 

- 6W ~·· 

- <SW G 

c:itA ~· 
u; 

... ... 
(:th 

·- .61'°' 
.... d.~l ·'·<i ,· 

3. RELINQUISHED BY OA,TE TIME 

COMMENTS 

DISTRIBUTION: W · .tT.E (ACCOMPANIES SAMPLE) 

I NUMBE~ 

. ' "' 
ffi z 
:c 
!Z 
0 
(,) 

.l!s· 

~ 

4 
z 
4 z 
4 - .... 

G . z z 
z z 
.... 

z. 

' z. 

3, RECEIVED BY . 

-·~:'.7 ' . •' .. 
~I· 

l f 

I f 
t I 
- ·-

I 

I 
.~ .: ..... 

l l "· 

.." 
·~ 

PlN.K (FILE 90f;>Y) 

' '$/. ·, 

. ~-

:;~ 

..... DATE TIME 

"!···~ 
• .... ' ... 

. . ·. ; 4/02.R 
. FORM NO. TtNUS-001 



: ..... ' , .. , 

TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER PAGE.!_ of_!__ 
PROJECT NO: C To I FACILITY: PROJECT MANAGER PHONE NUMBER LABORATORY NAME AND CONTACT: 
A/9o~a OZ.1_, NSW~ &!;<"AN~ l'(A~.l'AI' .tJ~S/#11/SK/ (41.1..) 'z1- 83o!J ~ ;lfUt:.A::"S / AN'# #o 

SAMPLERS (SIGNATUR9. /~ FIELD OPERATIONS LEADER PHONE NUMBER ADDRESS 

~.<y 7f4JAHN (4¢1,Z}C)21· 81JS7. 94G Sovr# #..,.....,,v4 )' Sf. 
CARRIER/WAYBILL NUMBER CITY, STATE •, 

;?'"~ _r.-11~ s: 61t1s..-c. r£t) •. &X. "'18 # 84/Z Z49/ 04-34- :S&4~1'/4' /,,;1/A :')8/08 

~~·/_ CONTAINER TYPE /t!>/~/C?/~/~/Q../~ /i~ PLASTIC IPI or GLASS IGI 
STANDARD TAT)SL..._ , / c.> PRESERVATIVE ~%~~~~~.t;4\~~ RUSHTAT0 a 
D 24 hr. D 48 hr. 0 12 hr. D 7 day 0 14 day Q USED 

Cl) 
Q - ~ 0 ~ v: ~<~ ~ ~ ... :c +~' t ~ .... ~ \ •• 

~ !!:. 
0 ti LU ~~ o'' I ~il0 ,~~o ~i ~.~· l' ~;I [ :c z 

~ Ii.: Cl) :IE < 
~ e ~ 

z ... ~ If 
0

"t ~.... b " :c LU Q z ~ fl)~ * .,... t-'" )I, ~ piA' ~ 
z ... Q 0 Q 1---

., .~~ •• 1 \I-~~ ,ll~At~ ~0\"~c> /" ;1~~ o~" a. :IE 
~ CJ" CJ (J 

< LU 0 LU-- II. 
LUO:: Q I: a::- -'a. a. 0 
~~ CJ e .... 

..J ~ 2!i ~o~W~~~"A;>. ~, .. ,i ... A"'~ ctJIENTS 0 0 ~~ 0 0 0 
Q)o 

TIME SAMPLE ID ..J i:o CJ" CJ z 

I~ l~OO IBIZ030~ol Q~ - - QC .. G 4 z. z 7"R1f" BIA"i.I:::. 

IZ£~ 15ZO ltf. RB 12030301 QC - - Q>C 6 13 3 3 4 t - J ' BLAr>r>G < pu,,.,.,. ~ 
lZ/3 /S3S t3RB.1z.03030 I oc - - QG G 4' - - 4 I - •• .... pe 7u#:;Ji-.. \. A·~bf4/ 

IZ./3 13RB12030301- r- I 
. 

J53S QC - - QC G 
. ' - - - - - - ,, 

I' IC 

1y3 /600 /~RB IZ 030-s oz. ~c - - QC G I'S .3 3 4 l - I I z ?l:;:".(-A/ 11 
t i 

'o/4 
..... 

13&1 4 ~, /018 I 3 G WT", ...,,,c,rr.c.) 'TO - - Gk/ G ~ - - l -
'%. JO~O 136tW 143 C>I 13 (ii.,.! - G~I G G. - - 4 I - .. , 

"T".4 '1t -
'% IJ50 I 3 ~kl T .3 ti/. O/ 134~ - - <::, .... 1 .,..~ G ~ - - 4 I - ~1 

'% 1510 l3G.w T 22oz. 
l.34"41 -· - 6W "'F z z. G ~ - - 4 ' - ., 

12)4 /7oo 13GW7'440 I 1;.~ - - Gw <:, G - - 4 l - .~ \ 
IZA 13 FD JZ 0403 o I QG - - 6W 6 ~ 4 I *I 

rx.Jf' r<OM 
0()()(:) - - - /3{.;W?"'l/J,aZ-

'%- Jt,..~8JZ.OS030 l IS(~ - - Q<:. 6 ~ 3 3 - - - - '1lur.1t(4.,.. 81+ 
('}JolO() ,e_ •;.,; :> A ..,-iil" 

'Y"s JOZ7 /t.P 6W7 /7fJ/ 
/of4W - - 6W' 6 13. 3 3 4 I - I I Tl7 

1. RELINQUISHED BY ~ ~~ 07~/t.1~.1 .'-100 1. RECEIVED BY 
..:!" ,k' ,,t/IA",L S" .s; op~ TIME 

r4P.4"4 "'1"-. .. :;; o3 /,,J>aO 
2. RELINQUISHED BY 

,,,. F DATE ... · TIME 2. RECEIVED BY DATE TIME 
,,- . 

3. RELINQUISHED BY DATE TIME 3. RECEIVED BY DATE TIME 

COMMENTS .... AIJo.,~·A#4~ YZd' F'~ A;C,fAt#N,,A . ~ .' 

DISTRIBUTION: . WHITC (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (fll.:E COPY) 4/02R 
FORM NO. TtNUS-001 



TETRA TECH NUS, INC. CHAIN OF CUSTODY [NUMBER 
A·a,-~£1 '. 
·9-1---.7 .·:. ' PAGe_LoFl 

PROJECT NO: t:rt> I FACILITY: 
/\/9()60 OZ"7' MSWt: --· -'G' 
SAMPLERS (SIGNATURE) 

STANDARD TAT~ 
RUSH TAT 0 
D 24 hr. D 48 hr. D 72 hr. Ii 7 dav D 14 dav ,. 

M 
Q 
\) 

~ 
LI.I Cl: 

~~ 
Q)o 

TIME SAMPLE ID 

lo/5 04.do /~ 5A47t:>4'0S 
12./5 1015 Ji. SB 4.~ OZ.O!. 

'o/s 10>0 I~ SS 49 04C.>5 

ltj5 1115 /~S850 0103 
lt.Jtr 0000 lbFnJzo503ot 
IZJS 1130 I '1. R BIZ.OS ~30 Z. 

'o/S" 115S I~ SS4Z. ooo 4t. 

tz.Js- IZJO I ~S..S43 ooo 4 

'o/s / 2. z.:r I'-> SS 44 Oo() Z. 

'o/:> 1231 J ~ .S5 45 oooz. 
lo/s 12.5$ Jtia ss·4~ o oo z. 
lo/; 0000 1'-1= D /'ZOS()"3, oz 

1. RELINQUISHED BY __.,,.. ..Ji'~. _,,,,-.,,,;___., ~d 
,, ' ---· .. 

2. RELINQUISHED BY ' " 

3. RELINQUISHED BY 

COMMENTS 

e 
z 
2 
~ 
8 ... 
l~S8 
4'7' 

14.SB ••• 
l':tftaB 
/~)'8 
<o 

oc. 
·Q<:.. 
,~ 

'/~$8 
.od. :i 

/4S/J 
~ 

I'~~ 
/6S8 
:4~ 

G>t"' 

DISTRIBUTION: WHITE ACCOMPANIES SAMPLE · 

: ~ '·' ... : . 

. PROJECT MANAGER P)tONE NUMBER . 1.ABORATORV NAME AND CONTACT: 
8A.J.,PH 8..AS/#:s"KI (4/Z) ,z., .. 8307 ~AU~S / ANN ., ....VO 

FIELD. OPERATIONS LEADER PHONE NUMBER ADDRESS ' 

7:iAlllY 'Ro.lAMN ~12) 9ZI. fJ8£'·7 ··. '940 $0~ rt¥' KAA-.v.: y 's-1 · 
CARRIER/WAYBILL NUMBER CITY; STATE 

r:"£b. £)(.AB# 81-I~ ~4,1 a434 ''S£Arrt..4' WA 98/"8 

~ 3 .3 '\.· 

3 So 4 t 8. :J .9 .. ' 
't' 

4 5 so Gs G> 3 3 

' 3 so (:, (, 3 3 
- so <it ·~ 3 .3 r>uP OF' Ha$BJ;'O ... 1~3 . .. .... ----....ell ...... 

~ \ - -
0 z so G I - -
0 z. so G z. - -
0 z. .So G I - -
0 z so G> . . · I ....... -
() z. so G t -· -
- ... ;$0 Gt t ...... -

DATE TIME. 2. RECEIVED BY 

DATE'· 

' 

., 
'' 

TIME 3, RECEIVED BY 

YELLOW FIELD CO~Y) , 
.. ~~<-'. 

' - I 
_, z. 

,.... l 
..... t - t 

- I 

''· '' ·.. . . ~ . 

PINK (t=IL .. E COPY) · 

·-· -·~ ~ __ ,~ .. ~ 

,' 

C?~TE.. -L . TIME · 
/,/Q:>/t.13 /f2'0C 
DATE TIME .· 

DATE TIME·· 
' 

4/02R 
FORM NO: TtNUS-001 ~ .. 



\ ( IL) TETRA TECH NUS, INC; CHAIN OF CUSTODY I NUMSER ·4SJ .. 
\ 

PROJECT NO: CT() I FACILITY: 
N906o OZ..79 NSWC C.IPAJt/£ 
SAMP~l!RS (SIGNATURE) 

Jwtf Id-~ 
~4~ 

STANDARD TAT)C.l 
RUSH TAT 0 
0 24 hr. 0 48 hr. 0 72 hr. n 7dav n 14 dav 

tt) 

~ e 
~ z 

Q 

WO:: < t-< g 
'3~ TIME SAMPLE ID ..I 

'% lli:td~ I~ ss 1r,,. Oclo::i> 
\ '3 .:>S 

l'-

J~ i"}.Q (16 J 3 s& 1c0oz.04 J. 
•Z./e oj<Jo J 3 S.S J 7 0()0 'Z. 

13S~ '.., 
•yP. O!)o~ l:S SB 17 o 2.04 J. 
'Lis 091 l.. 13 s)'t8 oooz. er~ '':8 
12./a O!i3o I '3i SB I 8 OZ 04 l 
12./8 0520 I 3 SS l'J oooz. 1358 

14 

'Ya . c:>930 13SBl90Z.03 j 

'Y's Joos J 3 SS lo o o () Z. 1~~8 

171~ /004 I':?.. S..5210002- ·~ 
11,la JOI~ 13. ~r:J2.t ozo4 i 
·~ /03o 13s'!fz. z. o·oC) z ® •1~s 
IZ./ :S 104-S 

F . 

J3SBZ.Z. oz a4 Jr 
1. RELINQUISHED BY~ L . ./_. 

. ::.. .. ... : .. -- . ...;.. --
2. RELINQUISHED BY / - ii' 

3. RELINQUISHED BY 

COMMENTS .. 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

... 

PROJECT MANAGER . (.HONE NUMBER . · •1: ··LABORATORY 7ME AND.CONTACTi 
HAI.JON ... ~ 1IUN~KI .'"°llJ ,Z I .. t;-30 ·~A:'$ ,llf.,,vAI Ho 
FIELD OPERATIONS LEAl?ER j>HONE NUMBER AD,DRESS 

72i4'.H•/ RoJA1-1,.J (41Z) ,z.1 •8857 . .*-~() Sour,,., ~A'All y s7'-. 
CARRIER/WAYBILL NUMBER CITY, STATE 

FIID. ex. AB # 8412 'Z4fl/ OS tOO 5.eA '?"?".I.~ ,,., WA :?$/Q(J 

CONTAINER TYPE /t#/ / // / // PLASTIC IPI or GLASS (GI 

8 PRESERVATIVE hY/////.// Q USED 
tlJ Q 

t=' ~ 0 ·~ 

~~ !:!:. :c 
0 Iii w 

t=' :c z .... tlJ ::E :c !:!:. a.. ;:· z .... ~ ~· :c w Q ~ t: 
Q ~ 

~;1· :E 1---u (!) u u w 0 i!:S w-- LI. Q 

$ o::- ..1 a.. a.. 0 a. ..... ..1~::& 0 <u 0 0 0 ctMEKIS .... m :E Iii UC!>U z 

0 z. so G I I 

z. + So c, J I 

0 z. so G. ' I . 
2. 4 so G l ' 0 z. so ~ l ' ~ 4 so G ' l 
0 z. .so 6 I I 

a. 3 .Sc> G I I . 

0 2 So G I I 

0 2.. so G ' I 

z. 4 so ~ a.. a. pc,, /W\S/M'i.C 

0 2. so G ' 
, 

0 .4 .s., & t , 
. DATE TIME 'I. RE~M~OJ:c. .· ·4. .· ~:S.¢ DATE· 0,8 .T~p~ 1.z.. a· o,~ : .·/~00. - 'L.P. :A"" ·,•. ;A'"~ . . . /Z·I· 

DATE TIME 2. RECEIVED BY DATE TIME ... ·, · . 

DATE TIME· 3; RECEIVED BY DATE TIME 

" # . 

'(ELLOW (FIELD COPY) PINK (FILE COPY) 4/02R 
FOFtM NO. TtNUS~001 



( It)' TETRA TECH N~S, INC. CHAIN OF CUSTODY I NUMBER 4832 ..-1 ~ PAGe_l_oF ,. 

PROJECT NO: t:TO I FACILITY: 
N.!Jt14'd ()Z.. 7') .· . .#SWC CA'ANAf" 
SJ'iRB (SIGNA~U~E) 

citf iJv~~ 
~/~ 

STANDARD TAT I& 
RUSHTAT0 
D 24 hr. D 48 hr. n 72 hr. 0 7dav LI 14 dav 

./:" 

tt) 
<) 
.~ e 
~ ~ 

~ WIX 

i~ TIME SAMPLE ID 

·~ 
1)$8 

loS' . 1.3 s st~ o~o t.. . B %3 

'o/a /()~ l.lS8Z.30i.o 4 ·~ 

1.y, 1110 13 Ss Z4 004 Z. ,,sa 
Z4 

'o/~ 112.cJ J 3 sa z.q oz<.>• t 
Jtjg 1104 13 sjtz5°oaoz.. @ J:J.SB . I.::-

1y~ JllS' /3SS.25 "Zo4 ~ 
IL/& OOO() 13F'D/Zo8o3 o/ QC 
1Ys 0000 J3F J)l2 oso3oz. QC. 

'o/s· ' ()740 13RBJ2 oa·o:I_o I QC 

.J~ 0,37 I 3H8 l/"8 a,J ~ t. QC 
.\• 

·. 
·/ 

1. RELINQUISHED BY~ ·~ . 
' ~ ...... ~ 

2. RELINQUISHED BY ,. , 
3. RELINQUISHED BY 

COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

-.i"···· I: 
PROJECT MANAGER ,..ONE NUMBER LABORATORY.~'N,E AND CONTACT: 

t 

RA~PN &&/#.SK~ ~4-/~),ZI• eJ"oS L-.JVtt:Ks"' AA!# M> 
FIELD OPERATIONS LEADER PHONE" NUMBER ADDRESS -
~,,,if Y'iftAJAHA/ ~/.tj 1 Z.I ·886'.7 9~" ~U:l""..V ,,f - . -v· <,I 
CARRIEFW'AYBILL NUMBER CITY, STATE , 

FGP~4X,A8.,,,r8.f./224~/0S~ 5,,,.,,.., i. d" W,,f, .:118/"4 
CONTAINERTYPE /·w V 
PLASTIC IPI or GLASS (G) . ~ // / / / 

8 PRESERVATIVE '/~ ~ / / / // /1, tS USED 
ti) 

Q 

~/. ~ I 0 ti) .... ti) 

~ IX - 0 w 
[ :c z 

t: ti) :& 
~ ~ . ~ - ~ z 

~ 
w 

8-- 8 Q (,!) 

~ - ~· ~ ·~ 
w 

~~ 
u 52,S:!. /{!fl. . ~''II. -

Q WA.II. ~ 5 ~~! ~ " '~'JJ i ID :& t:; u ell (,) 
-

() z so 4 I I 

z. 4 s.o 6t I ' 
'Z. $0 6 I I 

,• 

0 ,,. 

z 4 so 6. I I 
0 z. c;o G. I I 

z.. q.. so (:, ' ' - - 50 Gt I I 

- - so Gt l I / 

- - 4([> 6 z. - ~ 

- - /IQ G z - ~ \ 

DATE IJ (.:>! . 
/~· .. · '1foo 1. RE~b:tA"AJ:. ·1x'""'.s:J' 
DATE TIME 2. RECEIVED BY 

" 

·DATE TIME 3 .. RECEIVEO BY 

YELLOW (FIELD COPY) PINK (FILE COPY) 

ctUEll!S 

PCJ/O r~·~ 
l't "°Ill I A·A§t"J A 

p~A ;:~o,,,,..., 
12 ~-., l '°':>.A;') 

Bu~._.,. ,111r 
/ 

~u.or 8/r 

.. 

DATE TIME 
/2·B·o..r /'#fl!Uf> 

DATE 

DATE 

TIME 

TIME 
'• 

4/02R 
FO~M NO. TtNUS-001 

' 
I 

··.: 
;i. 
,,t, 

·. 

:i 

" 
! 



( It) TETRA TECH NU$, INC. 

PROJECT NO: d '?"(.) - FACILITY: 
eo 02.7~ A/SW4 e!~AH· 

14 da 

TIME SAMPLE ID 

CHAIN OF CUSTODY 

PROJECT MANAGER 
A'AJ.,# "9.s/H~/ 

FIELD OPERATIONS LEADER 

~ R~HN 
CARRI R/WAYBILL NUMBER 

!·NUMBER 4833 
F!HONE NUMBER LABORATORY NAME AND CONTACT: 
~~ 1ZI· 8308 ~l!l~'--"J AWN~· 

PHONE NUMBER A,ODRESS 

( 4-1z· J 2. / - 88 ~7 · j-tp. o· Sol./.r,q ~'A;.1;& 

;:'.t:D. £X AB'#." 9'9/2 2'91/ OS'~Q 
CITY, STATE 

Sli A.,...,.~ 4" 

cj 
0 
Q 
Cl) Q - ~ 0 Cl) ... i!: Ir: !!::. 
0 w 

g :z:: w ! 
Ii: Cl) :& 

~ 
i!: ~ ~ ~ z e. . i::::-- 0 
1:1.. ! (,) e.~ (,) w 
Q ~Ci;. 1:1. I&. 

1:1. 5 818 0 

e ID 

.-
... ·sw ,3 

·3 
.3 

Sf. 

.3 '# J *1 ~:...u~~~'~~~~~w~r~o~e~o~'~'--~;.a3:i.i.-~~-·~e:.~·~w+--=:G~··;...j.._~~~~~4--,:~--=--~--i-----+-~~_µ-.L4.....m~~~~ ~ 
G )/ o I G Gt 8 "3 3 1f I ' 3 4 t - t l •. 2 

1So/ .. t= - .... 
()Z oz. 

- 6w .· •<::, · 1 -

- GW. C:a I - -
G · t. -· -· 

3. RELINQUISHED BY DATE' TIME· 3, RECEIVED BY DATE TIME 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) · PINK (FILE COPY). 
.. 

, . .· 4/02R 
. FORM NO .. TtNUS-001 



TETRA TECH NU'S, INC. · CHAIN OF CUSTODY !NUMBER 

8 • I· 

14d• Q 
ti)' 

Q 

~ 
i=' I 0 ti) 

!!:. ! It: 

g w - :c z 
t:: ti: :E 

~ e - l z 
z ~ 

·~ 0 z 
r=-- 0 

2 :I 
~ ~$2.~ u 

~ ~ 0 II. 
Wit: s ig .J ~. 0 

i~ 
u e & 1'.IME SAMPLE ID 9 CD 8"8 

I ,....,.. - - Gw t; w ,,,; oz. 
J3GWf/ oz. •,t:" - - Gk' l 
/.3/P$12. 0803 c 3 - - ~ z. ·%. 

- - ' -- - f 8 '° ~ 
' - - 6 2 z 

" 
I 

·~: 

1. RELINQUISHED BY 

2. RELINQUISHED BY 

3. RELINQUISHED BY • DATE TIME 3, RECEIVED BY 

COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) · · YELLOW (FIELD COPY) 

... 

.. . 

118 

O.StSo 

I 

.... I 

l I 
- l 

I I 

PINK (FILE COPY) 

· PAGE_LoFL 

·~~. 

* 

tsll!W:IJ"1t Pt.iMl1'. 

J)c.. MS/MSI> 
f)1.111J 

DATE TIME 

4/02R 
FORM NO. TtNUS-001 



.. ~l ...... 

TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER P~GEd_OF~ 

PROJECT NO: c. TO .· I FACILITY: PROJECT MANAGER PHONE NUMBER ·LABORATORY NAME AND CONTACT: 
11..1 <J<.>(l,.Q 02"1'4 ·.· N.SWG G/'rAllil4£ RA1.~ 8ASl~~Sl('I {'41~) 9Z.I • S~oa I.A.UC.IC'$ /AN M ~ 0 
SAMPLERS (SIGNATURE) .· ... FIELD OPERATIONE ... ADER . PHONE MUMBER Al? DRESS ~~··:· ,o,:~~ .. • • 

9 ?2:> :.s:-- .,.;: 

n.1r 11 v .. R6.J1', 'MN (41.zJ ,z., · ees-7 940 s~.,..,,.., HA~-V4Y ST-
,,..... . CARRIER/WAYBILL ~UMBER ' ZGa CITY, STATE 

F'6D: lii'I( AS -a 8-~/~ Z~j/ <JS'4S@ $4A -.L+/e , WA 'ilt!f/Qe 

~,L. '/ CONTAINER TYPE /<1/~/t /(/ / // L!!::dL. ~- r.:,,,,, ••. c.- PLASTIC f P) or GLASS fG) 
STAN°"RD TAT \'I'(. 8 PRESERVATIVE /U~ IKef / // / RUSHTAT0 
D 24 hr. II 48 hr. D 7'.2 hr. D 'ldav D 14dav Q USED 

fl) 

' 
r-

I 
Q 

rt·~~ g ~ 
fl) 

fl) a: ~ ·.io· ~ 
M 0 w . ,~ ... . 

[ ~ 
z 1.J' () le 0. ~ . 

0 fl) :& ::( ~ I'\ ~..,. tA '!t.t> ~o 
':;) e w { ~ ... 

~(J. ~ r. r:·'· . '~· ~ :c '8 C\4 
-1'...,<i!,<" z Ii: 

Q 
i= (;G' 2 :I ;," ·· ... 

' w .. ?S 
u __ 

.~ .f ~~ ~ Q 0 w 0. 0. !!> Wiii:: 

15 
a:- C,~ I ~ Q f.f' 

~-~ 9 ~ i~ ~~! ~ W"~..(O~.. r·x 'Al'·. ctMEKfS. 
C> TIME SAMPLE ID ... ID (,) C) (,) 

~ 

1Y7 l3<N 
ticr. ... 1 - - t:;w G I 11' t .. 

I :ti"'.. w.,. Oil.OZ. T#i>&. .MIN Vc..J., 

lo/g 15°$"& IJ~k1T4Sal '~~·, ~W' G z. .,, z.. ,.. - ... /11\IN v .. L. 

1-t/, JI IU J JU.~7"4701 /J4.w ;.,,.. .. .., - - 6W G ~ 4 I I 
IZ/3 IJl.4 l~G..w74~ol 

13c.;.w - - e:.w ca b 4 l I ,...d. ,_ 

'% 134trl Gw G, I 1-· \ ,,46 I 3 c. •~' r 4:S°" J - - - -......... _ 
11;1, ll4W - 4kl (, l - 1'( - +'" 

MIH,Vu(... "" 3 00 It\\ /'7:to J ~ t:.. kl "7" (j 15. () ~ ...... ,,_ -
•o/,~ 1145 13GW7:~ot 

, . ..., ·- - GW G 5 .3 l I ,..A-C- , 

12A" lt4:S l.3GWT35ol ·F" 136~ 
7'llt - - GW t:. I 

·~-- - - I ' 

'~~ 13G.Wi45ol '.!~':t QW ~ I *'I .... ~·. 

134"' - - - ... 
i'wt£111 """ .- l~o~k-

'2Au 13 G.W7~0/· r- JS6,,../ ~ 
. 

* /3oo ._,"' - - ~"" t:,.".. I - - - I MIAl\'-'4 - 5~o,,,..l 

lo/t.., ·.• 

( 5ou TB12100"301 G)~ \ - .. r.Jr " 4 - - - - z. z "r,('/;' ~AtAftC ~ . 
·1h '/u 1510 RR f 2.;6t")t 01 Cl<:- - - QC. G IZ 4 I I -· 3 3 Da. B;i111.s.o1&" 

• , ' 

1. RELINQUISHED B~ . 
£. /, 

DATE TIME 1. RECEIVED BY DATE TIME 
/7-/CJ-0.3 /go1;1 i::-/:"/) /."A" A 4- Li' k ;ll'A" ,,~Tr . . /L ·/CJ· .;;3 /!)tJ<oJ 

2. RELINQUISHED BY / /' DATE TIME 2. RECEIVED BY. DATE TIME 

3. RELINQUISHED BY DATE TIME 3, RECEIVED BY DATE TIME 
... j 

COMMENTS .. 

DISTRIBUTION: WHITE ACCOMPANIES SAMPLE YELLOW FIELD COPY PINK :FILE COPY 4/02R 
FORM NO .. TtNUS-001 



TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER PA~"-'• .OF]_ 
~ ...... 

PROJECT NO: c;7U I FACILITY: PROJECT MANAGER Pf~Ni)NUMBER LABORATORY 'ME AND C,ONJACT: 
N,040 oZ.7'3 N$W<= c:;;;Kl'fNlli ~A"'°"' F3As1-vskt . IJ. 9ZI.;,; 8.308 J.:.1441~&$ ANN #c> 
SAMPLERS (SIGNATURE) FIELD OPERATIONS LEADER PHONE NUMBER AQORESS . 

.-'.'"""''i'''' '2 '"~ Ul(AV 7rWANA./ _(412.) 'z I· 88S7 . '4" So;t;rN ~4-IN'4 y Sf. ' ' - _...------·--.J..--""S - ...... 
.. "'---~- CARRIER/WAYBILL NUMBER . CITY, STATE 

7:7~~ 
FfrO £.x Ad#~/? 44 f/<':i°<:i4 .. S..1trr11.,;; W4··· ~/J/0'5 

CONTAINER TYPE /~/~/ / / / / / PLASTIC IPI or GbASS IGI 
STANDARD TAT ia.. 8 PRESERVATIVE ~'#"/// / / / RUSHTAT0 
0 24 hr. n 48 hr. 0 72hr. n 7dav 0 14dav cf USED 

II) 
Q 

t ~ ·~.,..,, j:' 0 II) 

~ .!\ .:•~" ' ~ 
II) :c Cl: 

~ 0 ti LU 

g :i:: z .. ~ ~a· .. ··'·.· t: II) :I g )I .... 0 ' 
0 e t z ~(/. ,, ~ ~· .· :c LU Q 

"' 
z t: Q £!. 0 ! 

1--- "" •. <J Cl) <J <J 

~ w ?S w-- II. 
.. lk~ ' ,; 

WCI: Q s a:- ..I A. a. 0 w "'Q " • ' 

~~ <J A. ... c.) ..I~:& ~ ~)\. .. 
9 0 iti 0 0 ' ci ~-.:, ' Cf1IEKTS Q)o 

SAMPLE ID ... CD (,) Cl) <J z TIME 
_ ... 

' ·1z;C) 
I~ J 3C:.1AIT O'- 0 z.. ... F !f ~ - - '"" ~ l ' - ""''"'· 11.I. ..... 3oc.illl\ l 

•Yi. l~J :5 I -3Gi\f-/ /ot- o Z.. ~ - - e:.w G t I M'"'· V.../ """ -
"°'"fl'l'I 

·• ,·• 

·' 

.. 
'. 

,;. 

1. RELINQUISHED BY ~/~ ~]A0 '//. ()$ Tl~, / .. oo 1. RECEIVED BY . ';d/$..C ·DATE· TIME 
. . ,IJ!"~PtfA'AA 4...r.--...r. . . '/Zh//a,3 /9oO 

2. RELINQUISHED BY /' 
,,,, 

DATE ' TIME 2. RECEIVED BY DATE ' TIME' 
'' 

3. RELINQUISf:IED BY DATE TIME 3, RECEIVED BY ··/···· DATE TIME 
' '• 

COMMENTS ~. 

., 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW.{FIELD COPY) . PINK (FILE COPY) . . 4/02R 
FORM NO, TtNUS·001 



APPENDIX C.6.3 
SWMU 13 

CHAIN OF CUSTODY RECORDS 
ROUND3 



(11:) TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER 0050 PAGE_!_ OF _I_ 

PROJECT NO: CT" I FACILITY: 
74.P.IJ 343 /t/ SW~ ~/fANc 

SAMPLERS (SIGNATURE) 

~~ 

STANDARD TAT fgj 
RUSH TAT 0 
D 24 hr. D 48 hr. D 12 hi"': D 1 dav o 14 dav 

~ 
<:) e 'l 
~ 

z 
0 
j:: 

w 0:: < I- <( (.) 
<( w \ 0 c >- TIME I SAMPLE ID ...I 

~3 
i I~ llZ& > l,cS_L4/rZ40~ "r:?.d.. 

'*s /(#,$2 IJ....&wr//03 "caw 
t'T' II 

7/2~ 1745 13c;,wr2<;,03 13&W 
T2.it"-. 

7~4 1045 !.3GWr'IJ8t:J3 l.'54W ..,..,.. .. 
ih4 IZ05 13-G WTt:J'l-03 136/lt/ ........... 
7h4 14-35 /3<.:iW roz o3 l:J<aw 

TO~ 

7k11 15'/0 13 6. w 7" 86 t::J3 IB<i,W 
r2..!!!r 

'k4 /:$'/O /3<:5'Wrz.-so 3 ·F t 
764 /<f>3'5' /3C,W70-$'0';5 13ct.W 

1"'.0 .... 

~4 1&35" I 3GW :ros o~- F' + 
~4 l8.Z5 /34wro;,o 3 1~<aw _ ......... 

7;~5 1122 /3GW/0703 t3G,,..,.. 
"7"'0.., 

'l}:> 12.18 13 Gl.A.'TIZ. o'3, 13<:.W' 
"r / 2. 

1. RELINQUISHED BY ~ .4.- ./..,., 

2. RELINQUISHED BY / / 

3. RELINQUISHED BY 

COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

PROJECT MANAGER PHONE NUMBER LABORATORY NAME AND CONTACT: 
/fAJ.~A/ S,,,u~S'KI (41~) 'z1 .. ssoe L,t11~KS' /~~..,No 
FIELD OPERATIONS LEADER PHONE NUMBER ADDRESS 

r 

72~1t.I/ ?f>oJAj.pJ ( 41.z) 9Z.I • 8~ S 7 140 s. N4,N4'JI $_,I. 
CARRIER/WAYBILL NUMBER CITY, STATE 

P-&'P .. 4(X· /~1# 8~1/7 tJl3S 53/&Z s~,,. 1-r/4 , WA ~810 8 
CONTAINER TYPE /t1-/(/~/ / /// PLASTIC IP\ or GLASS IGl 

cJ PRESERVATIVE /•»~/Y / // / / a 
Q USED 

./ 
(/) 

0 

. ~ ~~&v i=' ~ 0 (/) 

!!:.. :c 0:: 

0 
... w 

i=' :c w z I~ aL!r ~ 
(/) ::E 

~ !!:.. 

~ 
z !) " ~Oto :c w 0 ... 0 
~-- 0 .,,;., 

ll. ::E (.) !2.~ (.) 

S'fi 6t' '1 w 0 ?S u. . 
0 w al ll. I- o::- ...I<( ::E 0 IA"'· , .. '-> ll. b 

.... 
0 < (.) 5c:::o 0 ~~.~ ,~~. COMMENTS ::E ljj ' ... ~ (.) (!) (.) z 

\ .--- - GW 6 2. z. .. -

- .. GW 6 z z ,. 

- - GW Ci z •, z. 
- - t:;W G z z 

GW 6 z z ... ,. - -
6W t. '·~~:--..:. - - Gi z. 

- - """ G~ ~~ z I +t:: D 
- - 6W G I - - I 

- - GW G $ z I -
- - 6W 6 I - - I 

' - - ~w 6 z z 
- - 6W' 6 z z. 
- - GW 6 ·z z. 

DAT'~L h TIME 1. RECEIVED BY D~~~h.A. TIME 
7, ." (JA.. /'7~0 ~/nl!f.KA.t. .SX.;0~4!"S /7"10 

DATE 
. 

TIME 2. RECEIVED BY DATE 
, TIME 

DATE TIME 3. RECEIVED BY DATE TIME 

YELLOW (FIELD COPY) PINK (FILE COPY) 4/02R 
·~ FORM NO. TtNUS-001 



(11:) TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER 0051 PAGE_.!_ OF_/_ 

PROJECT NO: e:ro I FACILITY: 
74"- 8 _Y.f.3 AISWi:: 

SAMPLERS (SIGNATURE) ,. 

~~ ?+""" 

'• 

STANDARD TAT l)CI. 
RUSH TAT 0 
0 24 hr. n 48 hr. D 12 hr: n 7day Cl 14 dav 

~ 
'\) e 
~ z 

0 

~ wtt:: 
<~ (.) 

0 
C>-- TIME SAMPLE 10 ..I 

%5 1547 ·136W//~03 
/361/J 
Tit. 

'ks- 1~4Z 13GW/Z303 ·~at 
7&; oou~ I 3FD 07z~a4o1 G:>C 

7h.t. 1042' 13tSW73ooz. '-13':/'' 
*~ 1043 13G.Wr:SIOZ 13GW 

"'I" °"I 

1. RELINQUISHED BY ~-
~ L 

2. RELINQUISHED BY / /., 

3. RELINQUISHED BY 

COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

PROJECT MANAGER PHONE NUMBER LABORATORY NAME AND CONTACT: 
1r~N 8"'.r/AJ'SKI (4/Z) ,z;. 8.ldB ~Ml&KS / ANH Ho 

FIELD OPERATIONS LEADER PHONE NUMBER ADDRESS 

74AA'Y 1fo.JA""""' (4/Z) 'Z/· 88S'7 
?'. 

940 s, HA~NIY 5-1. 
· CARRIER/WAYBILL NUMBER CITY, STATE 

,-4'~, 4',Y /Al~ 8~? 8/:SS :S"3~Z S4A.;..-r-/1 ~ W;tll/ ,8/08 
CONTAINER TYPE /~/ / / / /// PLASTIC lP) or GLASS (G) 

8 PRESERVATIVE ·/.Y////// Q USED / Cl> Q ; (J~::~ i=- ~ 0 Cl> 

!:!:.. 
::c 0:: 

0 tu w 
[ ::c z 

~ Cl> :IE 
~ 

~ 
z 

:!: w Q z ... Q 0 i'? 

#~ a. 1---:I 
~ 

e.> (!) C.> C.> w 0 w-- u. Q I= 11:::- ..I al a. 0 a. .... ..I~ :E /".:} 0 0 ~~ 0 0 0 COMMENTS ... al C.> (,!) (.) z 

- - GW G ~ ~ "Do MS/MS!> .. 

- - GW Gt z z 
- - t:;W G z z. FA!.o"" 

1-a G. ""'' '1'703 - - ~~ G. z z. - Gw c::=t z. z. - .•, 

'' 

DA~hL/a.L ·TIME 1. RECEIVED BY D~J ·/, TIME 
/~'o e'Lf°J'J4~AI. ~KP;l'4SS rr' •4 /7~(J 

DATE' , TIME 2. RECEIVED BY MTE ' TIME 

DATE TIME 3. RECEIVED BY DATE TIME 

YELLOW (FIELD COPY) PINK (FILE COPY) 4/02R 
FORM NO. TtNUS-001 



( it) TETRA TECH NUS, INC. CHAJN OF CUSTODY I NUMBER oos.z .. };. P,AGE_/_. OF~ 
PROJECT NO: CTO I FACILITY: . 

74'9- 8 .343 NSW<! ~/f4#4" 
SAMPLERS (SIGNATURE) 

~4~ 
..,.-;r. ;::a,,<. ~a,.... 6 o c.,,.c.l + 

STANDARD TAT'll'I 
RUSH TAT 0 
0 24 hr. 0 48 hr. D 12 hr. 0 7dav 0 14 dav 

'} 
\) 
~ e 
(\J z 

Q 
~ w 0:: " < t-< 0 

<( w 0 Q)-
TIME SAMPLE ID 

.;J 

*s 140S I "llt.t":. I.A/ 'T O<O 0'3 
13.S.W 
TOG. 

7ft~ l~SO /3GW7".330Z 
l!GW 
-r.i~ 

7/2~ 1~5(.) I 3 4W 7 33 o Z • F' + 
7/27 0,54 13tSWrl,03 I~~~ 
7~7 0,5"4 l36Wr 32oZ. 114.w' 

T3Z 
7/z7 llSZ I '3GW·r~9"Z. . ~~~ 
%7 1554 13GWTZ%"3 l:J6W 

'T'Z2. 

7/z7 /(;;Z8 /.$(i, WT/4 o "5 '~~··- '+<f~ .. 
%a f '40 13~ W1" 210 3 \34~ _,,,.-,I 

1. RELINQUISHED BY~ ,k z_., 
2. RELINQUISHED BY '/ / .· 1. 

··~ l 
:,.• I• 

3. RELINQUISHED BY 

COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

' '• ~ 

PROJECT MANAG~R PHONE NUMBER lABORATORY NAME·AND CONTACT: 
RALPH 8AS~""~"'' 'l'"f.12.J 'ZI· 83oS ~l#l~ll:'KS / J(llJN~ Ho 
FIELD OPERATIONS LEADER ·PHONE NUMBER ADDRESS 

Ullf'.f''/ ·RQJIH:.N, . ..(4/2) 'Zl· ea57' ,,,,b s ... vrH' N;f~No/ S-l-~44T 
CARRl.ER/WAYBJLL NUMBER, .. CITY, STATE 

F£D. Gk'. Al!IP-8447 813~ :5:3f:J'/- 54-4.,.,,-~;" JA/;if ,8/0B 1 

CONTAINERTYPE /'4 /. /. / / / / / 
PLASTIC IP) or GLASS IG) ., \;// q / ( 

8 
ci 
VJ Q 

j:' ~ 0 VJ 

!:. :i: 0:: 

0 
~ UJ 

·~ w z 
VJ :Iii ~ Cl. 
~ z w 0 z Q ~ i== .-. .-. 0 

:Iii 
~ 

0 C> 0 0 
0 UJ ............ II. 
~ 0::-. .;J '° Cl. 9 0 

~ . 
.;J t2 :Iii <(.,) .. ' 

:Iii li:i 0 0 0 
al OC> 0 z 

[ 
~ 
Cl. w 
Q 

Cl. 
0 .... 

- - GW <:i I ( 

- • - c::;w <:. 1 - - \ 
-
- Po /VtS/ MSO 

- - " - -
- I, 

-

DATE ' TIME 2. RECEIVED BY ' r:fATE ,. TIME 

DATE TIME .3. RECEIVED BY 

YELLOW (FIELD COPY) 

DATE 

PINK (FILE COPY) 

TIME 

4/02R 
FORM NO. TtNUS-001 



TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER 005.3 PAGE _J_ OF _j_ 

PROJECT NO: cro I FACILITY: 
74~8 ~4~ #SW~ ~l'fA#G 

SAMPLERS (SIGNATURE) 

,4,,.L-. 
Pc/..c: C . .t."'"9 ~ J, ~o-,c/~ 

STANDARD TAT°L& 
RUSH TAT 0 .. 
D 24 hr. n 48 hr. 0 12 hr. 0 1 dav D 14 dav 

wet: 
!;;( 15 
o >- TIME SAMPLE ID I 

#J6W .... ,. 
~' /"47 J3dWT340Z. 

IJ<aW' ._,.,, 
f?; 7/.t, /~Z /3GJ;.1Ttl!J~OZ. 
~ .. ~ /~4 136WT /&>"3 

~' /7d4 / 3 61;..1r .nrtJ3 
7/".~o 11 oz / 3 G WT 3 7 O Z. 

'V3o 1333 13GWT~60Z 

i. ~ELINQUISHED B~ ~ /_ ~ _J 

2. RELINQUISHED BY" / - "" 

3. RELINQUISHED BY 

COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

PROJECT MANAGER PHONE NUMBER LABORATORY NAME AND CONTACT: 
R11UAtlJI BASINSKI {412} ~z I· e 3 0 8 ~l'Wt:I< s / ~thv"" ;,,lo ~ /-1. ,O;r.FAI TIC.G' 

FIELD OPERATION$ LEADER PHONE NUMBER ADDRESS 

"'121t11tv Ro~..-,., .(:~IZ) 'ZI .. 9es7 ,4~0 S•ur;..1 #AH-Nt:y S'-lre•+ 
CARRIER/WAYBILL NUMBER CITY, STATE 

F"£1>. S.)(. A.a:zt6'f4(,. 8/~$' s~'s- S£A-rrt.£ ~ WA 98108 

- -- -- -
- -- -- -
- -
- -
- -
- -
- -
- -- -

tSW 

<SW 
G.W 

GW 
tSW 
<=. w 
t,SW 

<SW 

GIN 

Gr.I 

GW 
Gw 
GK/ 

& 

4' 
6 

6 

G 
6 

4 
6 

G 

G 
G 
G 
G 

z. z. 

z z. 

z z 
2. z. 
Z L 
z z 
z z. 
2 z.. 
2 z.. 
z. z. 
z. 'Z.. 

DATE TIME 
-'7/:1~/b.d IR~o 

1. RECEIVED BY 
er/>-~--/ ..JC" Y~E <"<"' 

DATE " ~IME 2. RECEIVED BY 

DATE TIME 3. RECEIVED BY 

.. 

YELLOW (FIELD COPY) PINK (FILE COPY) 

DATE TIME 
'7 }':to /ollfi. ./ P. ~ n 

I 

DATE TIME 

4/02R 
FORM NO. TtNUS-001 



(11::} TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER 0054 PAGE_J_OF_/ _ 

PROJECT NO: CTO I FACILITY: 
744f!> 343 Nswe C'lfANG 

SAMPLERS (SIGNATURE) 

~c.~~ ... ---
(/;_·Jl:>~ 
~ .I?'"". _j'~ 

STANDA'RD TAT)!Q. ,.<tlo;l ... 

RUSH TAT 0 
D 24 hr. 0 48 hr .. n 72 hr. n 7day D 14 dav 

~ 
\) e 
·~ .,_ ... .•. z 

0 

~ Wiii:: 
I-< / (.) 
<w 0 Q)o 

TIME SAMPLE ID ..J 

7f.io 174., I~ 6W'T 2. O 04. I'S'-"' 
TZO 

'7/3, 0822. 13G.WT'4ZOZ 13GW 
-r4.Z. 

7/31 /214 13GWT26oa ·~'"" T2S 
1h1 144-2. 13~WT380Z · f3iw 

'T ' 74, 1710 13 Gt WTOj O'f llCOW . -r O.! ,. 

sk, 081(6 1'36WT4/0Z. ~~~ 
e~, oezs 13GWr3SfJZ. 1'3&w 

T.35 

8101 O~S'O 13G.WT430Z 131.iW .,. ... ~ 
%, 1143 136 t..:114 4 0 z. nGw 

T44 

%1 14-lo 13GWISJ oi'f'M\ 136W ...... 
%1 

. - f!>6w' 
142.0 13 ~W7SI o I-,::' 'T5f 

B_k, 1547 /36"'17'1303 13&W 
..,.. , !!. 

8fe1 /Bil 13GWT470Z 
/36W 
"r47 

1. RELINQUISHED BY ~ 
-~-L 

2. RELINQUISHED BY / / 

3. RELINQUISHED BY 

COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

PROJECT MANAGER PHONE ~UMBER LABORATORY 7.:E AND CONTACT: 
/?,,'I.PH &"IS/A/SKI (~ll. 'Zl·f13otl /..AVt:l<S AAJH ,r.l'o ~ #, PA'.t!"NTIC./£ 

FIEL~PERATIONS LEADER PHONE NUMBER ADD~ESS 

12' 1rv R~lA""'""' €412) 921. 8&57 940 Sou'7"."'1' N..,1tN4l)I -s+. 
CARRIER/WAYBILL NUMBER CITY, STATE 

F£/J . .EK. /118 # 94(7 81.3S SifltjO Sc11-rr.t./, IA/ "'4 <J8/08 

CONTAINER TYP.E / Y· /4 / / 
PLASTIC (Pl or GLASS !Gl · . · ~ . ({ ~ / // 

c.S PRESERVATIVE /~7i'ff" / / / / / 0 
ci USED 
Cl) 

~ 
Q . " 

··~~~· 
ot"/ i=- 0 Cl) 

:i: Ill:: .~ !:!:. 
0 t:i w 

i=- :i: z 
I- Cl) ::E < !:!:. a. 

~ 
z I-

:i: w Q, z Q 6: ... -...... 0 . \ '0'14.. ti. .,. .. " :E (,),g,Sl (.) w. 0 ~ ~ ai a. LI. . , 'I" 'D.~'.J:"t;, I Q 
I s Ill::""':' 0 a. ~u. .iJ ~ ::E 0 -/q7/~~~~~.,; ~ .. · .. ·.···· e 0 0 COMMENTS ai ::E t:i (.) (!) (.) z 

- - GW G .3 z. I 
~ ·; 

··-- - 61J 6 z z. 
- - 6W G. z 2. 

- - Ga....,, G, z z. 
- - Gk.I 6 z. z. 
- - 6W 6 2.. 2. '· ,..., 

- - <i;w' a. z z.. 
- - 6W G z z 
- - GW C:, z 2. 

- - GIA/ G 3 z I ,., +<I JfY..,, - - ~kl G - - r1lf£tt£J 

- - 611\/ Ga z 2.. .. 

- - GW 6 3 2. I 
DATE TIME 1. RECEIVED BY h DATi;;, A TIME 
.e/z/GJ4 1200 . ,e:-,&DJI . ~ ,fi)(,,,-_,,J'SS 8 2 0¢ 1zo~ 

DATE ' TIME 2. RECEIVED BY DATE TIME 

DATE TIME 3. RECEIVED BY DATE TIME 

\ 

, 
YELLOW (FIELD CO,Y) PINK (FILE COPY) 4/02R 

FORM NO. TtNUS·001 



(11;) TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER PAGE _I_ oF _I __ 

PROJECT NO: ~ro I FACILITY: 
74.48 ~4'.'! M <'J,,,./r' ,jfllf ~A,,.1 ..... ' 

~RS (SIGNATURE) 

, h"--.1.--::::r- -
,......,,, ,_ -

STANDARD TAT)(l 
RUSHTAT0 
D 24 hr. D 48 hr. D 12 hr. D 7dav D 14dav 

·~ e 
z 
0 

~ we:: 
I- < (J 
<w g Q >- TIME SAMPLE ID 

%, 18ZI J ~ t:.. •~-' T t::J I ll ':it 
136iJ ,-o, 

1. RELINQUISHED BY ~ 
h- / 

2. RELINQUISHED BY ./ 
., 

3. RELINQUISHED BY 

COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

PROJECT MANAGER PHONE NUMBER LABORATORY NAME AND CONTACT: 
RaL ,:,u SAS.'IN i'H'l {4i2-} ~.ZI• 8.108 LAU~K$ J #Ut:i.H Pl'f& IV r~<: e:' 
FIELD OPERATIONS. LEADER PHONE NUMBER ADDRESS ' 

(i.it),2.1 • 6'111>7 
.. ;.,~ s+. 17£1f1tV ROJAHAI 94:0 S'o"r""*' #AA'Ntf! y 

CARRIER/WAYBILL NUMBER . CITY; STATE 

F.t!"D · £ ¥. . A·8 .R' 84.P, 7 81.JS ~4CJO S.CA.,.+lc- I "'IA '8108 

[ 
t=' :c 

I-
~ 0. 
::c w 
~ 

Q 

::E w 

~ 
Q 

CL 
0 
I- a:i 

- -

DAT~z./ el o4 
DATE 

DATE 

CONTAINER TYPE /tt/ / / / /// PLASTIC lPI or GLASS (GI 

8 PRESERVATIVE /~Y/////// ci USED 
tn 

8 ~~~4lo ~ tn ::c Ci:: 

0 ti w z 
tn ::E ~ ~~ 
~ 

z 
Q z #, <!/. ,~ .. " 0 1---
(J (!) (J (J o"' ?:S w-- LI. Ci::-· .... a:i A. 0 lAr'v\' i~ 5~~ 0 i COMMENTS (J (!) (J z 

GW ~ z z. 

.. 

TIME 1. RECEIVED BY DATJ_ TIME 
1200 F ~/:>.If" .II~ c .¥ "°'1t' .4' S's- e '2. /o4 /200 

TIME 2. RECEIVED BY DATE TIME 

TIME 3. RECEIVED BY DATE TIME 

YELLOW (FIELD COPY) PINK (FILE COPY) 4/02R 
FORM NO. TtNUS·001 



(-n:) TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER 00.56 PAGE_/_oF I 

PR2/J4e0: ~ro I FACILITY: PROJECT MANAGER PHONE NUMBER LABORATORY NAME AND CONTACT: 
-~4:=r NSW~ e;fAA.114' lfAl.PN At11s~,.,SKI (4/2) 92.l· IJ 308 "".v~"' S' / NVGN P;r-1FN7'/<a 

SAMPLERS (SIGNATURE) FIELD OPERATIONS LEADER PHONE NUMBER ADDRESS 

~.l.~U • ·_...•A"'""' (.i/l~J,z.1 - as:r7 ~jo 5oll'r.W A"t!A'Nc y S' -1'tlfi&.E -I 
CARRIER/WAYBILL NUMBER CITY, STATE 4~ FrD ;-x '48 '#' 84-17 IJ/3S 5410 S.EA-1-f/4'~ WA :18/08 

STANDARD TAT l)Q 8 RUSHTAT0 
0 24 hr. n 48 hr. 0 72 hr. 0 7dav 0 14dav Q 

ti) 
Q 

[ -~ o. 
II) ::c 

~ " tu 
[ :c 0 

\) ... ti) :I 
e D. 

~ 
z 

~ ::c w 0 z 
~ 

Q ~ .-...-. 2 ::& (.)Cl) 0 

~ 
w 0 ~ W·_.·~ 

WO:: Q 

§ 0:: - ...I a:a A. 
t-< g A. '"'o 5~g <w \ 0 <t-
O>- TIME SAMPLE ID ... :Ew (,J Cl) (.) 

Bha /~30 7'"8 t:>S/0040/ QC - ,...,. . ., 'QG 6 

~" )~4$' S8 o 8 I" tJ "> o I QC - - t:>t: 6 

Sh" 170• S8 OS /o t::>4 OZ QC.. - - QG 6 

~o 1730 H8 os /o<J4 o I <:PC .. - QG 6 

~" ~74S' lf!J 08/() 0 4' () z. QC.. - .. <?'-. .6 

1. RELINQUISHED BY ~ ~ 
/~ L- D~~' I/ t>4 

TIME ,,oo 
2. RELINQUISHED BY / r DATE TIME -
3. RELINQUISHED BY DATE TIME 

COMMENTS 
. ' 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

CONTAINER TYPE / 1.:1/ (!)/ ~/<7/"-/ // PLASTIC (P) or GLASS CG) 

PRESERVATIVE ·~~~!Hmr / / / USJD 
; 

~/.:~ /oP-/ ti) 
0:: w ~ tJ} Q ~' z 

~ 'l~ o ~" ' ~~o ~ z 
0 ~ ~ • "lo (.) • .,v fj"' "\ ... ~ •t' 
LL. (1• ..... • ~ 0 ,. . ,. ~ • ,'!; # ' 

0 V40"~,.10",~~"",1> ~~~.~ ~.~J. z 
; ,. 

' z z .. 
4 .. 

.. 

( ( ~ 3 z. z I 
., l 3 3 z z I 
2 - - 2 - -
z - - z - -

1. RECEIVED BY 
Fl~4K. 

2. RECEIVED BY 

3. RECEIVED BY 

·.,··::... .. ' 

PINK (FILE COPY) 

' COMMENTS* 

.. 

'"l>I Hz_() 

TA\P Hz.~ 

'Sl..ElfVc 

T/et..W/j L.. 

DA~ i,,,/:J TIME 
8. /I tfJ ,ljOO 

DATE 

DATE 

TIME 

TIME 

4/02R 
FORM NO. TtNUS-001 



{ 

TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER 0057 PAGE_!__ OF _I_ 
PROJECT NO: (!."TO I '.N~'IJti C~AH; 'fll..f-9 :543 
SAMPLERS (SIGNATURE) 

rfr'~~ 

/~c./-z:;. 
STANDARD TAT~ 
RUSHTAT0 
D 24 hr. 0 48 hr. D 72 hr. D 7dav D 14dav 

? I 
/ ~ e 

l\( z 
Q 
!< llJ a:: 

< U1 
(,.) 
0 

Q)o 
TIME SAMPLE ID 

... 
8Ao 09Z.3 /":/ -r'A4.~ ..,. ...... , 

IJSS 
<Ill.I!. 

9ho 0140 /3 _<:f/241 (!)002@ 13511 
:I'/-

~o 
-

I~ "'43 13S82~ 020 4-
B)o t:>'S7 13 S8Z8 62t>4 

1~$1/1.. 
Z.B 

~() /OOS / 3 SBZ 8 o.t1.0<6 
, • ~c> IZZ. 2. 13 S~. :r?dOOZ 

/JS8 
~.,. 

8Ao IZZS- /"f <l/\A~7 OZ04- • Bio Jd.~~ /.3 <~ fr-210"0 ;>_ ct!) J3S8 
.Z9 

~o 
• t 1040 /.~~R ::>402.04 

~· J}()" 13 si'~~2 oooz.<t31 13S8 
~o ~2 

~~ 
r 

·~ J/a' 13 SB32. ozo-q. 

~() IOSO /,j 563/ 040'- 1~~8 

~o /oSZ- ·J3SB31 0608 ' 1. RELINQUISHED BY ~ ~- ./ 

2. RELINQUISHED BY / 
, 

3. RELINQUISHED ~y 

COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

PROJECT MANAGER PHONEtUMBER LABORATORY NAME ANO CONTACT: 
.o .. ,,~,H 2JA~hV~K/ l'".d.J2 .. 921.:. 8308 ,,/ ,,,- ,,,,,, h<" / #44 N P~D".IV7'/~.tr 
FIELD OPERATIONS LEADER PHONE NUMBER ADDRESS "' 

-7JiA,A v ~A~ ;1,N \ (412),21-8857 ,:;o ~ov?"H A/A~..vd' y s~. 
CARRIERfWAYBILL NUMBER CITY, STATE 

~.EJJ .Ex .AP i#" St94? 81 JS ~4/o <:$A'7"7" / ~ WA 98/<J8 
CONJAINER TYPE /~/ / / / / / / PLASTIC (Pl or GLASS (Gl 

'. 
t.S 

PRESERVATIVE .AY/////// a 
Q USED 
U) 

Q 

~{@~ I=' ~ 0 U) 

!:!:. :c a:: 
0 ti llJ 

[ ::c z 
I- U) :I 

~ A. 

~ 
z ~ 'b,o ::c llJ 0 

Ii: 
Q F= .-..-. 0 ~. (I :I! 

l!:S CJ !:2.~ CJ ... llJ 0 llJ a:a A. LL. Q 

6 a:: - :I.~. :I 0 ~f)# A. I- • 
<CJ 0 COMENTS 0 :I ti 8<!>8 ~ I- a:I • z 

'· r'~ . 
,4 &, so <$ I I •. 

0 z. so I":. I I 
z 4 so & I I 
z 4 so G I I ' 

4 ~ so ~ I I 
0 z. So G I I . 

z 4 so G I I 
0 z so G I I 

z 4 so G I I 
0 z $0 G. I l 
z 4 so G J I 
4 &; so G I I 
~ 8 So G I I 

DATE 'fa TIME 1. RECEIVED BY ttlf;-X-"' tit',,# SJ 
DATE TIME 

87'/ 'd4 /goo F#.P 4A'"' ~ 9p..-,/d9 /,Jl()O 

DATE ' TIME 2. RECEIVED BY DATE TIME 

DATE TIME 3. RECEIVED BY DATE TIME 

'·· 

YELLOW (FIELD COPY) PINK (FILE COPY) 4/02R 
FORM NO. TtNUS-001 



( it) . TETRA TECH NUS, INC. CHAIN OF CIJ$TODY J NUMBER 00.58 PAGE_}_ OF _J _ 
PROJECT NO: ero I FACILITY: 
74-1-8 .'?4! N~W~ lf11('A~4° 

SAMPLERS (SIGNATURE) 

12_:..~~·· 
I 

~C-~1E- •. 

STANDARD TAT~ 
RUSH.TAT 0 
n 24 hr. n 48 hr. D 12 hr. D 7dav D 14dav · 

~ 
~ e 
~ z 

0 

~ WIX 
t-< (,.) 
<w 0 
O>- TIME SAMPLE ID ...I 

~o J/ZI /_? S.S Y:t 000 Z. 
13SS 
2a 

I 8io JIZ4- 13 5833 020.d.. ' ~" 11.39 .13 s.s 34 000 z. /3S8 -, .. 
B}o 1143 J3 SB34 oz.o4 • 8)0 /J5S 13 S:~ 34' OOOZ.'. '\~ 
~c;) 115'1 13SB3~ ozo4- ~ 
'1u /207 13SS 35 oooz. 13SB 

~C' 

~Q :JZ/0 13S83S 0204 t 
ffho J3S7 /3<:.R.t¢2. 040, 

13Sll .,. 
lj;o 1400' i.3 S84Z t:>~t>8 i 
~ 1417 l~S84/ t:>40~ 1~~8 

~" l~ZO 13SB41 0608 ~ 
~o /'9Z'I l.3SS40 oooz J~~B 

1. RELINQUISHE~ BY~ ~~ 

2. RELINQUISHED BY 
.,, .,,, 

3. RELINQUISHED BY . 
COMMENTS . 
DISTRIBUTION: ' WHITE (ACCOMPANIES SAMPLE) 

PROJECT MANAGER PHONE NUMBER · LABORATORY NAME AND CONTACT: 
R.11.1.l"N B~Stl#SKI C4i2) 921~8'9"8 ~~U~K~ / ,1-/Ue!H Rtr~N?"/~ 

FIELD OPERATIONS LEADER PHONE NUMBER ADD~ESS 

/i,,.1v 7?o.JAH# (412),Zt-88t;'7 'J4o Sov-r~ A44~N.ry '$'~. 
·CARRIER/WAYBILL NUMBER CITY, STATE 

,&"Et>. t#X· ~4~.e44? f}Jl.!S $"410 ~GA7' TL.d"" )1/""'1 99/t:J8 
.CONtAINER TYPE /<.?/ / / / / // PLASTIC (P} or GLASS (G) 

. ·. ;.,·:/' tJ' . :, 
PRESERVATIVE ./~/////// a 
USED Q 

Cl) 
Q 

l;~~o 
..-..:-t" ~· 0 Cl) 

.• ... ;· i!: IX !:!:. t/) 

0 w 
I=' :i:: w z 

Ii: t/) ::E ~. !:!:. 
·~ z 

i!: w 0 z ~~ Q (!) 0 
1:1. ::& .- j:: s-s (.) - ~ w ~ u_ ........ 

~~ , 0 w al 1:1. u. Q s fX-. 0 
1:1. ~c.) :I~ ::& ~ 

·« 
0 0 0 ci COMMENTS ... al ::& lij (,.) (!) (,.) z 

c::> 2!. so G I I ,. ... 

z. 4 so. 6 I I 

0 z. sa 6 J ' z 4 so G I I 

0 z. so G. I I 

z. 4 so {; ' I 

0 z so 6 I "'!'>. I 

z. 4 50 6 I I 

4 &, so "' I I 

&'> s so G I I 

4 ~ so G I I 

~ 8 Sd 6 I I 
t:> z. so (:,,. J I 

DATE ·~ TIME 1. RECEIVED B)::-.ilf'~,64" ,;f ~ DATE TIME 
8/// d9 /'""' tiG.( /A'&' .s ~ 8////{; fl /J1~0 

DATE • TIME 2. RECEIVED BY DATE TIME 

DATE TIME 3. RECEIVED BY DATE TIME 

' 
~ 

I· 
'.;.. -

YELLOW (FIELD COPY) PINK (Fl~E COPY) 4/02R 
FORM NO. TtNUS-001 



(11::) TETRA TECH NUS, INC.: CHAIN OF CUSTODY I NUMBER 0059 PAGE_!__ OF_/_ 

PROJECT NO: ~?"" I FACILITY: 
74'98 :J4'~ ~<J,,,/(! d4'AN; 

SAMPLERS (SIGNATURE) 

c?~~~·· 

~C.~]IL_. 
STANDARD TAT 125. 
RUSH TAT 0 
D 24 hr. . D 48 hr. D 72 hr. D 7dav n 14dav 

~ 
~ e 

"" 
z 
0 

~ Wlll: 

<~ 9 C> 
TIME SAMPLE ID 

8Ao 1431 13S.840 ozo 4 
rs,. 

40 

~o 1446 13SS~8 aooz ·~a(S' 

B4o 1443 13 S838 OZ.t:>4. J, 
~Ao /455 /3SS :59 oooz. /~SB, 

'··--. 
~() 145"1 l3S839.ozo4. ~- .. :._·,_ .. 

Bfio 1;00- 13 58'114- ·040~ /~~· 4.·. 
8Ao 15"30 13 SB 43 a 40t0 l3S6 

4~· 

~o 0~00 /3FDOSJ.0040 I Q~ 

~(J /018 13 SS Z7 ~a o Z-. /JS&' 
Z."7. < 

%0 /OZ.I 13S827 OZ04 • {. ~I 0840 /3'S$30 oooz /SG'IS 
.$0 

!%1 08" /3SS30 oto4- J, 

~" O!Jd4 13 S8~7tJLo1' <:t::i' 13.1.f 
1. RELINQUISHED BY -;c;:; L _/ ~ 

2. RELINQUISHED BY / -
3. REL.INQUISHED BY 

:.. 
COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

PROJECT MANAGER PHONE JUMBER LABORATORY 'ME AND CONTACT: 
~"11.l'N .&.~/#.l'KI (.tl/2 ,2.1· 8J08 ~"'~el<S h'Ht:; r/ PA'.4-N7"/t: t4i' 
FIELD OPERATIONS LEADER PHONE NUMBER ADDRESS 

76RK:y J?oJA J.IU . (412) tjZ.J- 8&&'7 ,,o SGVT"H #"",,,,""'•Y S7'-. 

CARRIER/WAYBILL NUMBER CITY, STATE 

r4'P 4F)r ;lf4 _.;a- tl9~7 .. 8 l:IS S:-41~ S&A;.,,.r,6 W4 9fl/08 

-- :· ::· 

[ 
[ ~ 
:c w 
Ii: 

Q 

'! w 
Q s a. 
0 
I- a:i 

z 4 
0 z 
z 4 

0 z. 
z. 4 
4 ~ 

4 ~ 

- -
0 Z. 
z 4 .. 
0 z 
z 4 

4 ~ 
D~ .. 
. ti.'// /u'I-
DATE 

DATE 

.. , . -

CONTAINER TYPE /t/ / // / / / PLASTIC (Pl or GLASS IGI 

'8 
.. ,;; 

; PFU~SE-RVATIVE /tr/////// cf USED; 

·'~ a·· 

·~~/ 
' 

~ 0 fl) :c Ill: 

0 tu w z 
fl) ::& ~·· 
·~ 

z 
2 .. - ~ 0. 

0 

~·h· 
i-c;u (J 

~ 

u __ 

w a:i a. LI. Ill:-. 0 

i~ ~ £2 ! 0 
(,.; - , 

COMllENTS (,) c:> (J z 4 

so <it ' I 

so· ~ 3 3 /)0 MS/MSO 

so c:;. I I 

so . <' f I 

so G ' I 

so 6 I c· 

so G ( ' $"() 6 ' ' 
Du~ "' J :a ~R ~JO;(/.~~ 

so G ( I 

so 6 t I 
$0 ·~ a. '-· \ 'Do MS/McO 

so. 6 I I . \ . t. 

so 6 I I 
TIME 1 ~ RECEIVEO BY D~~ TIME 
/~<JO .. ~ E.t>£,,rA~ &¥/#A'"" s .r S ~//o~ /'J0.0 

TIME 2. RECEIVED BY DATE TIME 

TIME 3. RECEIVED BY DATE TIME 

-
YELLOW (FIELD COPY) PINK (FILE COPY) 4/02R 

FORM NO. TtNUS-001 



(11;) TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER PAGE_LoF_I_ 

Prj);;/;o: 
·~ro I FACILITY: 
?4.!f Al$P/t1 e! ti/' A NI 

( ~~--· 
PPLERS (SIGNATURE) 

~c~7IL 
STANDARD TAT~ 
RUSH TAT0 
n 24 hr. 0 48 hr. n 12 nr. D 7dav n 14dav 

~ 
0 
~ e 
~ z 

0 

~ WO:: 
I- c( g <w 
Q >- TIME SAMPLE ID 

... 
~I 09Z8 /3S.845~4o6 '~~· ;,p5 

!!), aooo /3;::",l)()tJ//O.P ()/ oc 
~, /348 I~ S.$45" O/~ z "~!-8 
o/,', 13s-~ l•s$<.5oz. o~ .. 

~, /.t/(JS' /Ii> S86G o4f,<ll!J dr 

~I 1413 /~SJ1'~4 O/lflz_ <?!) l6S8 
~ 

ah, l~ss /~ S'S 64 ozo'6 
,~, 1"'41 /~'58,4 O'd/J ~ . 
~ .. l/.PS~ /tSSS~~O/dZ. 

/~S'8 

~' 
~I /£'08 /t;sa•3 ozot;. 

~I /S°/7 //$ 5dlb3 t:Jlt "8 ~ 

a,;:, l/&37 /65'S~.I C/d '2:.. /~S4 
~~ 

~I 15'"4.s' /(f..$8~.I OZt><# J, 
1. RELINQUISHED B~ ~ ./ _ 

2. RELINQUISHED BY 
,,, " 

3. RELINQUISHED BY 

COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

PROJECT MANAGER PHONE NUMBER· LABORATORY NAME AND CONTACT: 
RA~.oH Z,,r;,1,;ViSk 1 ~4/ZJ 'JZI- 8 308 ~;fP~k~ / N.v&H &~,vrn:• 
FleLD OPERATIONS LEADER PHONE NUMBER ADDRESS 

7.SeH. y R o.tA '"'*"' (412) 921- 8fJS7 "'" '*(ourH ~.A#.6V S-1. 
CARRIER/WAYBILL NUMBER CITY, STATE 

P.&/.J. &,¥ Ai># 8447 813~ -S-410 5J:A"?"r.t. G WA 99/08 
CONTAINER TYPE / t?/~/q_ / '1-/ /// PLASTIC IPI or GLASS IGI 

<J PRESERVATIVE -~~07//// a 
Q USED 

"' .Q 

1;-<*'~ 0 •" 

i=- ·~ 0 Cl) 

!!:. Cl) :c 0:: 

cS tu Lil 
t=' :c z .... Cl) ::E 

~ o ~ o' ,_6 !!:. a. 

~ 
z 

:c Lil Q z .... Q 0 I- ............ a. ::E (.) (!) (.) (.) 

S ,~ A1 l/J..fciJ.'' II.I 0 i!S w-- II. Q s 0:: '""l' ... a:l a. 0 ~f> .,f ,..( , ,. , a. !< (.) ... c:i ::E 
0 0 0 0 ""y...}o" :Jo~ of' COMMENTS I- a:a ::E tu (.) Cl) (.) z 

4 ~ So 6 I I .. - - so 6 \ I Fltt:IA 
l?S830 02a4 

/ 2 s (I (; 6 - 3 z I 

z <::; so G ~ - 3 ~ I 

~ 8 $0 t::i &, - J z t 
I z S:a G &. - .3 z. I 

"Z ~ So G 
. " - 3 z ' (/, a ~" 6 t. - 3 z. l 

I z So G "" - .3 z. I 

z ~ so Gt (P - .3 2. l 

~ 8 so Gt t. - 3 z I 

/ z so ~ ~ - .3 z I 

z 6 so G ~ - 3 z. l 

DA"iffp1fa4 TIME 1. RECEIVED BY DATE TIME 
/,(JO ;:::-.,,: /.) ~""" ~ ~ ~~,,,_,,,.,. S' c e/,~h~ /jCIO 

DATE TIME 2. RECEIVED BY DATE TIME 

DATE TIME 3. RECEIVED BY DATE TIME 

.• 

YELLOW (FIELD COPY) PINK (FILE COPY) 4/02R 
FORM NO. TtNUS-001 



CHAIN OF CUSTODY I NUMBER 

NATURE) • 

~-~ v;1 . . . 
;~ 

. ~ .•. .r ' • $ 
(;) ' · .. a 

14 da 

~ e 
z 
0 

we:: ~ 
~< 9 Q~ TIME SAMPLE ID 

... ,g 
' 81 

[ ' :z: ~ 
0 tu ILi 

[ ~ 
z 

en :::& 

~ ~ 
z 

:z: w 2 t: Q 1--- 0 

~ - ue>U u w as ·• ILi -- ~ Q s 111:- ...I ID A. 0 4. .... 
6~~ e <~ ci 

ID ::& ILi UC>U z 

I I 
3 I z. 
3 I z. 
tf .a ~ 

3 I Z-

4;>c; .. i: G. ·-
6,/N' G. .. 8 - z.. 

1. RELINQUISHED BY 

2. RELINQUISHED BY 

3. RELINQUISHED BY DATE TIME 3. RECEIVED BY 

COMMENTS 
- .··.r 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) 

OQ72 

.. \ 
)'i 

.?' 
~: ~r 

.t'· 

z. z. 
3 3 

PINK (FILE COPY) 

PAGE!_ OF_!__ 

f. 

But.X4r sir 

DATE 

TIME 

TIME 

4/02R 
FORM NO. 'rtNUS-001 



( it) TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER 0095 PAGE OF I --
PROJECT NO: t::ro 
7448 ~43 I 

FACILITY: 
NSWC C~t1W£ 

PROJECT MANAGER PHONE NUMBER LABORATORY NA

7
ME AND CONTACT: 

RA&..,.M BAS1MSkt. (41Z.) ,ZI· a~oa LAU~N:S #4/~H .P"'fcNTN:.G .· 
SAMPLERS (SIGNATURE) 

STANDARD TATl'! 
RUSH TAT 0 

/ 

FIELD OPERATIONS LEADER PHONE NUMBER AOD~ESS 
,. '" 

ii"R" R•~AH;.:, (4-IZ.) ~ZI • 88S7 '~o Sour~ #19~NGY S./-. 
CARRIER/WAYBILL NUMBER (PC.'f Z'<..I' ) CITY, STATE 

F*GD GX' _""98 "* 8~1!."-"1t-73<PZ!.4 3 S£Arr".: N-4 .118/0 6' 

D 24 hr. O 48 hr. 0 72 hr. 0 7 day 0 14 day 

"'1-
\) 
\) 

"" WC:: , 
I- < / 
<w 
c >- TIME SAMPLE ID 

%1 1330 f3VG.OOI o\ ooo\ 

%1 134<> 1.3V<::.ooz0Zoool 

.9,4, /4,0o 13V6 oo~ 01 0001 

.5';21 1410 13 VG 004 oz. ooo \ 

%:1 14Z5' l3VG 00503 cool 

%1 143S 1.31/6 00<001 0001 

t5oo 13V&00803'oool 

/~lo /3VG oo, O t ooo l 

941 /SIS'" 13V<S O/Oo3oool 

%1 /SZt:> 13VG O I I OZ ooo I 

~kl IS3S 13VG OIZOI 0001 

% / lf;4£ 13 V6 O I 3 o Z ooo I 
1. RELINQUISHED BY ~ _ ,L, _ / _ 
2. RELINQUISHED SY • / -,,,,,. 

3. RELINQUISHED SY 

E 
z 
0 

5 
g 

J, - - V6 G I I 
l.!V4& _ 
oz 

13V4ca 
04 

o· -
I 3V44' _ 
o~ 

/~V4tit 
OS 

--
-
-
-
-
-
-
-
-
-

VG 
VG 

VG 

v'G 
\/6 

VG. 

vc:; 
VG 
V<i 

v~ 

V6 
DATE 
~/zz/c.>4 

DATE 

DATE 

G 

G 

G 

TIME 
/.J'do 

TIME 

TIME 

I I 

I f 

' l 

3 3 
I ' t I 

' I 

I ' ' I 

I { 

l I 
1. RECEIVED BY 

r-"D4"1ft".#~ 
2. RECEIVED BY 

3. RECEIVED BY 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) 

IX~Gs.r 

PINK (FILE COPY) 

DATE TIME 
Jl/.rz/oq. /,90 o 

DATE TIME 

DATE TIME 

4/02R 
FORM NO. TtNUS-001 



( it) TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER 0097 PAGE -1_ OF __ J _ 

PROJECT NO: c1w I FACILITY: 
7.P~8 3~.$ NSW~ C.A'#ftl'lle 

SAMPLERS (SIGNATURE) 

~~~;; 
STANDARD TAT JZI' 
RUSHTAT0 
D 24 hr. 0 48 hr. D 72 hr. D 7dav n 14 dav 

"" ~ 
~ e 

z 
0 
i= 

WO::: < 
I- < (.) 
<w 0 
Q >- TIME SAMPLE ID 

_, 

~I /c&o5 J3VGOt403 000 I 
IJVl6 

0"7 

*' /(;,/£ 13V6 OIS04 000/ 
l~VE6 
08 

~I I t;,Z S 13V<::t OIG. 03 ooal 
l'SVA'& 
o~ 

*' ooc:.o l31='D09ZlcJ4ol QC. 

,~, 1540 13ffS o ,z1040\ 'VC 

1. RELINQUISHED BY~~ ~ """" ...... -- ,,_..,,,, 
I -

2. RELINQUISHED BY 
,. , 

3. RELINQUISHED BY 
' 

COMMENTS ·~,.,,,,:. 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

PROJECT MANAGER PHONE NUMBER LABORATORY NAME AND CONTACT: 
HA~PN 8"'s,-.NSA('I · CtfJ/Ll jZ.I· esoa ~,tfV&KS' / #~t;H ?tte 4A/?"'"'.t:C-

FIELD OPERATIONS. LEADER PHONE NUMBER ADDRESS 
/4 ~l!V ieGJA ,.,,.} (412.Jtz.t • 8BS7 si~o SO#rlr# #"""'~""Y s.,t. 
CARRIER/WAYBILL NUMBER D ~7 l:ll :J~ >, --~ ,CITY, STATE 

F"EO .E,Y AB:# 8!,,3Z3~234-3(~"11Xi $~41rr~4", '1/A ,8/0<f 
CONTAINER TYPE /4./ / / / /// PLASTIC (P\ or GLASS (G) 

c.i PRESERVATIVE A~/////// a ,.... 
c:r °"' 

USED 
I/) 

Q "' ~#~ [ ~ 0 ~ &O :c 

i=- :c 0 tu ~ i ~ '~ ~ .... f/) :& ~ ~o !!:. Q. 
~ z ~ " :c w 0 z 0 

~ "~~ 'b"'"' li: Q ~ i=-- 0 ... 
:& (.) (!) (.) 

~ " w 0 i!S w-- •' •" Q I:: o:::- _, a::i Q. 
0 - ~· Q. .... 

s~~ ·N 0 \ g < (.) 
~v /f}',~ COMMENTS ... :E tLi (.) (!) (.) ,. 

"' V6 - - G ' 
, 

- - V6 a. ' ' - - VG <i c I 

- - V6 G. l I r-.e~·"' 
..:..1!1 VG. 00 (0 O l O<',f':>I 

- - ~c G z .... 2 t'"f · Gl.-.ss ~'"-.,,. 

DY7'z~/o4 n 1. RECEIVED BY 
&,¥,~.£Sr D~Z/.-¢ T~C'O "" r4tO~A~ 

DATE TIME 2. RECEIVED BY DATE TIME 

DATE TIME 3. RECEIVED BY DATE TIME 

YELLOW (FIELD COPY) PINK (FILE COPY) 4/02R 
FORM NO. TtNUS-001 



(11:) TETRA TECH NUS, INC. CHAIN OF CUSTODY 

PROJECT NO: 

14.da 

~ 
~ 
!!:. 

0 [ :c 
Ii: (/) 

e 
~ :c w 

z Ii: 
Q 

Q w :I! 
~ . !;( Q 0 

Wlll:: s 1:11::-

<~ 0 .... 
0 <o 

O> 
SAMPLE ID ..I al :& tLi 

\3Sc3oot ~" 

,, 

1. RELINQUISHED BY 

2. RELINQUISHED BY 

3. RELINQUISHED BY DATE 

COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 
\. 

I NUMBER 01$4 

Q 
0 (/) 
:c Ill: 
ti w z 
:& ~ z 
0 z 
i=c;- 0 
(.) ,...2. 0 

~!'~ 
LL. 
0 

0 0 
(.)~0 

TIME 
_.;.· 

.I 

PINK (FILE COPY) 

PAGE _j_ OF _a_ 

COllENTS 

•• 
SW 

DATE 

DATE 

DATE 

TIME 

TIME 

TIME 

4/02R 
FORM NO. TtNUS-001 



(11::) TETRA TECH NUS, INC. 

PROJECT NO: 
N':f 44 

FACILITY: 
N~wc c...~e. 

'SAMPLERS (SIGNATURE) 

48 hr. 0 72 hr. 14 da 

~ e 
z e 

w 0:: < 
!(~ (,,) 

0 
Q)o 

SAMPLE ID .... 

13SWOlC~ 

l3SWO\ C'.>~- F 

06co 

1. RELINQUISHED BY 

2. RELINQUISHED BY 

3. RELINQUISHED BY 

COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

·~ 

CHAIN OF CUSTODY I NUMBER ol>os 
PROJECT MANAGER PHONE NUMBE~-2. 
~AS•*'St:.\ ~'~~a\4\~ 

FIELD OPERATIONS LEADER PHONE ~UMBER 

CC~\ . 4\~ ~~\ tg4d. 
CARRIER/WAYBILL NUMBER 

FED Ex l\B~ ~~4-=J-~t:,5 SS Y(o 

Q 

[ 
[ :c 

Ii: 
:c w 
t: Q 

:& w 0 Q 

5 a.. g m 

0 :c 
t:i 
:& 
z 
0 
i== .-. ....... 
(,,) C!) 0 w--_.ma.. 
.... ~ :E 0 0 
(,,) C!) (,,) 

0 2: G 
0 'l:' Et 
0 41· 

0 4'' 
c 411 

4'' 
4'' 

DATE TIME 

~ w 
~ 
~ z 
0 
0 
II. 
0 
ci z 

'Jtl 

' 
I 

r 

' 4-

CONTAINER TYPE 
PLASTIC P or GLASS G 

I 
t 

' ' 
~ 2 ~ 

3. j,FCEIVE BY 
' .~~ ' l 

PAGE :t_ OF~ 
LA. BORATORY ~ME AND CONTACT: 
L~VCK5 t 14\J6 H Pne,snc.e. 

ADD8ESS 

~'fa SouTH ~ ~(U..)E.. Y 
CITY, STATE 
S~'l\Le., wt:>... C\~ \Oi 

i:: d -h:• f'('._d 

3 3 

DATE TIME 

DATE TIME 

DATE TIME 

YELLQW (FIELD COPYf PINK (FILE COPY) "4/02R 
FORM NO. TtNUS·001 



(11::) TETRA TECH NUS, INC. c---....,~"'-. CHAIN OF CUSTODY 
') . 

I NUMBER 

SAMPLE ID 

/OZt;. 040 I 

I&. SWZ(OOI 

/&>SW 2~01-F" 

/b "1?) oz.~.040 \ 
I~ S'W.300 I 

/~SW ool -F' 

2. RELINQUISHED BY 

3. RELINQUISHED BY 

COMMENTS 

14 da 

e 
z 
0 

g 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

ROJECT MANAGER 

£D~ £K. 

8 
g 

8 [ ~ U> ::z: . c: 
0 tu w z 
U> :& < 
~ 

z ·~ Q 1---
.?:S· (,) (!) (,) (,) 

w-- u. ..I IQ 0.. 0 ..1~:& 0 0 0 
(,) (!) (,) z 

~·-.a-·· ... <.?<: <:. 4-
SW G 10 
SW 6 I 

sw ~ I 
;. -

G 13 3 3 
6 I -
G, z -
G - -
Gt (p -
<3 -

SW G -
.Sw 4 -- - SW G ·-

DATE 1. RECEIVED BY 
/lf>·27-44-

DATE 2. ftE.CEIVED BY 

DATE TIME -,......, ... 3. RECEIVED BY 

YELLOW. (FIELD COPY) 

0124 

-
<4 I 

"'· - '· 

z.. - .. , __ ....;....,. .. ~ 

- I - -"· 4 - I I - "4'•._ 

' 
; - I 

-
- I -
'TDSLA~ 

PINK (FILE COPY) 

PAGE~OF I 

WA :J8I06 

.•. 
~-

~,(.•'.., . 
($ S'W Z..tfO/ 

¥" 
~-

OOM 

r~ .. -· /6 p.;;Jc;, CJ I 

': 

"/£ Qo 

"" 
TIME 

/830 

DATE 

TIME 

TIME 

4/02R 
FORM NO. TtNUS-001 

;., 



('ft:) TETRA TECH NUS, INC. CHAIN OF CUSTODY . JNUMBER (Jl25 PAGE_f_oF I 
PROJECT No: Cr'-' I FACrLITY: 
7-ti4 8 3~ NSWC t:fKAN'~ .. 

SAMPLERS (SIGNATURE) 

STANDARD TAT19 
RUSH TAT 0 
D 24 hr. D 48 hr. D 72 hr. r1 7 dav D 14 dav 

• 0 e 0 
\\I ' ~ 

·. 

~ WIX .. 
~~ (J 

0 
Q >-

TIME SAMPLE ID 
... 

'~" ~o /3FP/OZ,040/•,t:° ~ 
1%7 O'S" 13'5WISOZ 

fJSW 
St:>l6' 

~o/n Jt:JZ8 /3S..,./l4o2. 
assw 
:S0/4 

'%7 /OS~ J3swzzoz. •M"" s zz. 
J%7 /0$5' 13swzzo2.-/:" ~ 
1~., I/ZS' 1.3 SW/t:eJ1. IJJ'W 

a~ 

1. RELINQUISHED B~ • ~ _ 'L . 

2. RELINQUISHED BY / "' 

3. RELINQUISHED BY 

COMMENTS 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

PROJECT MANAGER PljONE NUMBER ·. LABO.RATORY N~ME AND CONTACT: 
R. 8,;11~.J#Si'./ ·. r~til ~I· 8308 hluek"'r' / NvttN r*A"4N:r,,-e.-

FIELD OPERATIONS LEADER PHONE NUMBER ADDRESS • 

T. ffoJAl-fN (41Z) 9ZI • 88$7 9'1-o Sour"" #,,.lf'NJEY S..J.. 
CARRIERIWAYBll;.L NUMBER CITY; STATE 

. ...... . ; .. 

FeD • .;x. A8· 844.7 8/.35' ~ZS :S4jl/'r?'"~ .. W,I/ 98/t/)8 

s 
Q .. 

i 
t I -.. - - . · 

SW 6 3. - -- - S~I 6 - -- - s.~ G - l .· ' ... 

- - $)Ai/ G .. ·l 1 -- - SW Gt - -

: ' 

DATE · . TIME . . 2. RECEIVED BY 
,•· 

DATE TIME · ·3. RECEIVED BY 

YELLOW (FIELD COPY) . .· 

--:. -
\· ·,: ,., z. 

I 2. - -- .. 
I z. 

'·. 

. PINK (FILE COPY) 

' 

DATE 
/tJ-27-04-
DATE 

DATE 

-·· . 

TIME 
/830 

TIME 

TIME 

4/02R 
FORM NO. TtNUS-001 



APPENDIX C.6.4 
SWMU 13 

CHAIN OF CUSTODY RECORDS 
EXTERNAL SUMP/DRAINAGE INVESTIGATION 



APPENDIX C.6.5 
SWMU 13 

CHAIN OF CUSTODY RECORDS 
ADDITIONAL SEDIMENT SAMPLING 



l l itJ ~TRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER 3717 PAGE I 0 
.1-

I 

PROJECT nO: CTO I FACILITY: 
744-A ~43· ,A./.SW~ C~AN'4' 

SAMPLERS (SIGNATURE) 

~·~.~~·---

~~-~ 
STANDARD TATlY / / 
RUSH TAT 0 
n 24 hr. n 48 hr. D 72 hr. 0 7dav 0 14 dav 

"" 0 

~ e 

\ z 
0 
~ 

w~ < I-< (,) 
<w ' g C> TIME SAMPLE 10 

~7 
-. 13SW 

094.3 13SD4ZOI c---:;_ ..,_ 
1.::-.~ 

5t17 /0Z8 I ~SDd.I 0 I 13S~ 51)4 

~7 ltOS f 3S0400I 13·.S ""' ·1~0.d.tl 

I~ J 3$.D.39 0 ( 
f35'W '17 llZS S'P~q 

5}7 1140 / 3 S l:>.3' 8 o I 
/3SW 
S'D~Sll 

~7 llSO 13S.t.':>370I l!SW 
'5:£) ~.., 

~7 lZOS /3SD3GO I 1'3S~ 
SC> 

Sfi7 13ZO 13SD430I I'!. S "'1 
l.'.f'b.4.~ 

5j7 J 335" /3S04<f..ol /JSW 
Snd...d. 

1%7 1355' I /3SC>450{ 13.SW 
'$04~ 

5fi7 
•, 

1-,., I '.t FDOS/705' OI QC 

1.RELINQUISHEDB~ /~ / 
-Y .-'· -· 

· 2. RELINQUISHED BY / " 
3. RELINQUISHED BY 

COMMENTS. 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

PROJECT MANAGER PHON~/UMBER LABORATORY NAME AND CONTACT: 
~"''-PH LIAS"/,../SKI (4/Z ~ZI·. $308 / -V¢'k ~ / ;.;J!/.u<::N JP~4!"NT/<::c 
FIELD OPERATIONS LEADER PHONE NUMBER AO DRESS 

·~ 

7:l .q.1tl\J R"' •A ff ,A/ ( ""1L) 9ZI • 88S 7 940 s, #"'1~.v.11! y -s-1. 
CARRIER/WAYBILL NUMBER CITY, STAT.E 

;:'1!4 $)(. AB#S#7 8135 47S-6 54,.,..,..r~d' k/A 98/0f:I 
CONTAINER TYPE /~/ / // -/ / / PLASTIC CPI or GLASS lGI 

tJ PRESERVATIVE ~Y7////// ""'"' 
a 

~ c:i USED ... 
~ [[ 

(/) 
Q w, ~ ~ 0 ·~ 

I® 
(/) :%:· 

0 
I- w 

f 
w z 

(/) :E 
~ t!J.~ f;l o1P ~ z 

:r: w 2 z ~ ~/·~ I- . Q ~ 0 1---c. :i! 0 (!) (,) (,) w 0 
)( w.-- LI. . \~ Q t: Ci:......; _, al c. 0 x~ "r c. ..... 

5~~ 0 0 <(.) 0 v~~!Y . COMNENTS ~ a:i :c li:i 0 (!) (,) z 

0 4 SD G I I 
0 4 s'D· G I I 
0 4 SD G I I 

0 4 S'D G I I 

0 4 SD G. I I 

0 4 SP G J I 

0 4 SD G z z 'j)O MS)MS:.D 

0 4 SD G I I 

0 4 st> G I I 

0 4 SD G I I 
I ,:',t:t.'.<"1 

0 4- SD G I I '!_!i,O.:J'(:.C;;i 

DATE TIME <.) 1. RECEIVED BYP£'1). DATE TIME 
5- It;- OS /F:JC> l/i.e.'1~ I:! )t'/";f &' .j s S·lb .. t.:.JS- /t:i<..J<~ 

DATE TIME 2. RECEIVED BY DATE TIME 

DATE TIME 3. RECEIVED BY DATE TIME 

YELLOW (FIELD COPY) PINK (FILE COPY) 4/02R 
FORM NO. TtNUS-001 



APPENDIX C.6.6 , 
SWMU 13 

CHAIN OF CUSTODY RECORDS 
PCB DELINEATION INVESTIGATIONS 



APPENDIX C.6.7 
SWMU13 

QUALITY CONTROL SAMPLING LOGS 
EXTERNAL SUMP/DRAINAGE INVESTIGATION 

/ 
I 



("R:) Tetra Tech NUS, Inc. QUAUTVCONTROLSAMPUNGLOG 
SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode# 

Status 

Log Entries 

n 0 
2. Ill 

i' 
.. 
Ill 

n .. 
Ill 
D. 

~ 2/14/06 

Page 1of1 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

... ,. 
3 :I 

Ill 
Ill < UI 

ii 
...... 
3: 
Ill .. 
';;' 
0 
D. 

SW-
00:00 846-

8330 

QC Sample ID # 

Corresponding 
Sample ID 

QA Sample Type 

Sample Location 

Sampled By 

Concentration 

>o ·n 
:I Ill 0 
Ill UI c -n :I < .. .. 
UI --"1:1 UI .. c;· 

:I 
0 .... 

Nitroaromatics 
1 and Nitramines 

Created By James Goerdt 

Created Date 2/14/06 

Modified By John Wright 
Field Duplicate 

Modified Date 6/14/06 
QC 

Printed By James Goerdt 
James Goerdt 

Printed Date 2/6/07 
-Select-

... :::v 3: .,, n n 
< Ill Ill .. 0 :r 
"1:1 .a .. Ill 3 Ill 
Ill c .. UI ;-::;· )(' Ill 3 

~ Ill Ill 0 
3 Ill :I .... .. .. n Ill < UI c :I Ill UI .. S' UI 

D. 
< 
:ti: 

4 oz. 
wide-

Glass 
mouth so 4°C DUP 

112GN6878-
amber 2152006-1 
w/Teflon 
cap 



("It;) Tetra Tech NUS, Inc. QUALITY CONTROL SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode# 

Status 

Log Entries 

n c 
2. Ill 

iD 
.... 
ID 

~ 
ID a. 

~ 2/14/06 

Page 1of1 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

:I J> 
3 ::::s 

Ill 
ID < 

Ill 
ii' 
..... 
J: 
ID .... 
':r 
0 
a. 

SW-
00:00 846-

8330 

QC Sample ID # 

Corresponding 
Sample ID 

QA Sample Type 

Sample Location 

Sampled By 

Concentration 

J> c n 
::::S ID 0 
Ill Ill c -n ::::s < ... .... 
Ill --·'O 
Ill .... c;· 

::::s 
0 .... 

Nitroaromatics 
and Nitramines 2 

Created By Terry Rojahn 

Created Date 2/14/06 

Modified By Terry Rojahn 

Modified Date 2/15/06 
QC 

Printed By James Goerdt 
Terry Rojahn 

Printed Date 2/6/07 
Low concentration 

-I ~ :z .,, n n 
< Ill ... 0 ':r 
'O .a .... ID 3 Ill 
ID c ... Ill :;-::;· >< ID 3 

C! ID ID 0 
3 Ill ::::s .... .... .... n ID ;:· Ill c ::::s ID UI .... .... 
Ill 0 a. 

< -
ll 112GN6878-

Glass 
Amber 

GW 4°C DUP 
2152006-1 



("I\-;) Tetra Tech NUS, Inc. QUALITY CONTROL SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode # 

Status 

Log Entries 

n c 
2. Ill 

ii' 
.. 
tD 

n .. 
tD 
D. 

~ 2/15/06 

Page 1of1 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

::! ,. 
3 :s 

Ill 
tD < Ill u;· 

...... 
3: 
tD .. 
::r 
0 
D. 

SW-
00:00 846-

8330. 

QC Sample ID # 

Corresponding 
Sample ID 

QA Sample Type 

Sample Location 

Sampled By 

Concentration 

>c n 
:s tD 0 
Ill Ill c -n :s < .. .. 
Ill -· -·"CJ Ill .. s· 

:s 
0 .... 

Nitroaromatics, 
Nitramines, 
and ROX 1 
Degradation 
Products 

Created By James Goerdt 

Created Date 2/15/06 

Modified By Terry Rojahn 

Modified Date 2/21/06 
QC 

Printed By James Goerdt 
James Goerdt 

Printed Date 2/6/07 
-Select-

~ ~ 3: 'V n n 
Ill ... 0 ::r 

"CJ .Cl .. tD 3 Ill 
ID 5. ... Ill ;-;c· tD 3 .. ~ tD 0 tD 

3 Ill :s .... .. a n ID < c :s tD i .. 
Ill 

D. 
< 
:it 

4 oz. 
wide-
mouth 112GN6878-

Glass 
clear 

so 4°C DUP 
2152006-1 

w/Teflon 
cap 



("'R;) Tetra Tech NUS, Inc. QUALITY CONTROL SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

Status 

Log Entries 

n c 
2. Ill .... 
ii" ID 
n .... 
ID a. 

<:# 2/16/06 

Page 1of1 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

::! ,. 
:::J 3 Ill 

ID < Ill 
iii' 
...... 
3: 
ID .... 
:r 
0 a. 

SW-
00:00 846-

8330 

QC Sample ID # 

Corresponding 
Sample ID 

QA Sample Type 

Sample Location 

Sampled By 

Concentration 

,. c n ~ :::J ID 0 
Ill Ill c 'a -n :::J ID 
<"I .... 
Ill --'a 
Ill .... c;· 

:::J 
0 .... 

Nitroaromatics 
1 Glass 

and Nitramines 

Created By James Goerdt 

Created Date 2/16/06 

Modified By Terry Rojahn 

Modified Date 2/17/06 
QC 

Printed By James Goerdt 
James Goerdt 

Printed Date 2/6/07 
-Select-

"' 3: ,, n n 
ID Ill "I 0 :r 
.0 .... ID 3 DI 

=· 
"I Ill ;-)(' ID 3 "I "I 

ID a ID < 
3 Ill :::J .... .... n ID < Ill c :::J ID ~ .... 
Ill 0 a. 

< 

• 
4 oz. 
wide-
mouth so 4°C DUP 

112GN6878-
clear 2172006-2 
w/Teflon 
cap 



(''ft;) Tetra Tech NUS, Inc. QUALITY CONTROL SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode# 

Status 

Log Entries 

n 0 
2. Ill 

ii' 
.. 
ID 

n .. 
ID a. 

~ 2/15/06 

Page 1of1 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

::! > 
3 :I 

Ill 
ID < Ill 

ii 
...... 
3: 
ID .. 
':3' 
0 a. 

SW-
00:00 846-

8330 

QC Sample ID # 

Corresponding 
Sample ID 

QA Sample Type 

Sample Location 

Sampled By 

Concentration 

>o n 
:I ID 0 
Ill Ill c -n :I < ., .. 
Ill --"CJ 
Ill .. s· 

:I 
0 .. 

N ltroa romatics 
1 

and Nitramines 

Created By James Goerdt 

Created Date 2/15/06 

Modified By Terry Rojahn 

Modified Date 2/17/06 
QC 

Printed By James Goerdt 
James Goerdt 

Printed Date 2/6/07 
Low concentration 

~ :a 3: . ,, n n 
ID Ill 

., 0 ':3' 
"CJ .Cl .. ID 3 Ill 
ID c ., Ill :; ::;· ;c ID 3 

~ CD 0 CD 
3 Ill :I .. .. .. n ID ;:· Ill c :I ID g .. 
Ill 

a. 
< • 

4 oz. 
wide-

Glass 
mouth so 4°C DUP 

112GN6878-
clear 2172006-2 
w/Teflon 
cap 



("lb) Tetra Tech NUS, Inc. QUALITY CONTROL SAMPLING LOG 
SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

Status 

Log Entries 

n 0 
2. Ill .. 
iD ID 
n .. 
ID a. 

~ 2/17/06 

Page 1of1 

::! 
3 
ID 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

> 
:J 
Ill 

< Ul ;· 
...... 
3: 
~ 
~ 
0 a. 

SW-
00:00 846-

8330. 

QC Sample ID # 

Corresponding 
Sample ID 

QA Sample Type 

Sample Location 

Sampled By 

Concentration 

>o n 
:J ID 0 
Ill Ul c -n :J < ., .. 
Ul -· -'a 
Ul .. 

0 
:J 
0 .... 

Nitroaromatlcs, 
Nitramines, 
and ROX 1 
Degradation 
Products 

Created By James Goerdt 

Created Date 2/17/06 

Modified By Terry Rojahn 

Modified Date 2/17/06 
QC 

Printed By James Goerdt 
James Goerdt 

Printed Date 2/6/07 
-Select-

~ 
,., 3: ,, n n 
ID Ill 

., 0 ~ 
'a .0 .. ID 3 Ill 
ID 5. 

., Ul ;' 
><' ID 3 ., ., 

ID < ID 0 

3 Ill :J .... 
!:!: lir n ID < c :J ID UI .. 

i . Ul 

< • 
4 oz. 
wide-
mouth 112GN6878.-

Glass 
clear 

so 4°C DUP 2172006-2 
w/Teflon 
cap 



("It;) Tetra Tech NUS, Inc. QUALITY CONTROL SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode# 

Status 

Log Entries 

n c 
2. Ill 

iD 
.. 
ID 

n .. 
ID a. 

~ 2/17/06 

Page 1of1 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

:! ,. 
3 :I 

Ill 
ID < Ill 

iii' 
...... 
3: 
ID .. 
::r 
0 
a. 

SW-
12:45 846-

8330 

QC Sample ID # 

Corresponding 
Sample ID 

QA Sample Type 

Sample Location 

Sampled By 

Concentration 

,. c n :< :I ID 0 
Ill Ill c "CS 
-n :I ID < ... .. 
Ill --·"CS 
Ill .. 

0 
:::J 
0 .... 

NONE 2 Glass 

Created By Terry Rojahn 

Created Date 2/17/06 

Modified By Terry Rojahn 

Modified Date 2/17/06 
QC 

Printed By James Goerdt 
Terry Rojahn 

Printed Date 2/6/07 
Low concentration 

" 3: ,, n n 
ID Ill ... 0 :r 
.a .. ID 3 Ill 
c ... Ill ;-
::;· >< ID 3 ... 
ID < ID 0 

3 Ill :::J .... 
!:!: i: n ID < c :I ID Ill .. g Ill 

a. 
< -

ll Bucket 112GN6878-
AQ 4°C Amber Bit 2172006-2 



(~)Tetra Tech NUS, Inc. QUALITY CONTROL SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode # 

Status 

Log Entries 

n 0 
!?. m 
iD 

.... 
ID 

n .... 
ID a. 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

-f > 3· :I 
m 

ID < 
UI 
iii' 
..... 
3: 
ID .... 
::r 
0 
a. 

SW-

~ 2/17/06 13:00 846-
8330 

Page 1of1 

QC Sample ID # 

Corresponding 
Sample ID 

QA Sample Type 

Sample Location 

Sampled By 

Concentration 

>o n ~ :I ID 0 
DI UI c ,, 
-n :I ID 
<"I .... 
UI -_,, 
UI .... ·o 

:I 
0 .... 

NONE 2 Glass 

Created By Terry Rojahn 

Created Date 2/17/06 

Modified By Terry Rojahn 

Modified Date 2/17/06 
QC 

Printed By James Goerdt 
Terry Rojahn 

Printed Date 2/6/07 
Low concentration 

:a 3: 'V n n 
ID m "I 0 :r 
.Cl .... ID 3 m 
c "I UI ;' 
=i' )(' ID 3 "I 
ID < ID 0 
3 m :I .... .... .... n ID < UI c :I ID UI .... .... 
UI 0 a. 

< ... 
1~ DPT 112GN6878-

AQ 4°C Amber Sleeve 2172006-2 



Tetra Tech NUS, Inc. QUALITY CONTROL SAMPLING LOG 
SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

, Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode# 

Status 

Log Entries 

n c 
2. Ill 

i6' 
.... 
ID 

n .... 
ID 
Q. 

~ 2/19/06 

Page 1of1 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

::! > 
3 :I 

Ill 
ID < Ill 

iii' 
...... 
J: 
ID .... 
::r 
0 
Q. 

SW-
00:00 846-

8330 

QC Sample ID # 

Corresponding 
Sample ID 

QA Sample Type 

Sample Location 

Sampled By 

Concentration 

>c n ~ :I ID 0 
Ill Ill c "Cl -n :I ID < ... .... Ill-· 
-"Cl Ill .... 

0 
:I 
0 ... 

NONE 2 Glass 

Created By James Goerdt 

Created Date 2/19/06 

Modified By Anonymous 

Modified Date 2/20/06 
QC 

Printed By James Goerdt 
James Goerdt 

Printed Date 2/6/07 
Low concentration 

::u 3: ,, n n 
ID Ill ... 0 ::r 
J:I .... ID 3 Ill 
5. ... Ill :;' 

>< ID 3 ... ~ ID ~ ID 
3 Ill :I .... i: n ID <" c :I ID Ill .... g Ill 

Q. 
< 
=II: 

ll 112GN6878-
AQ 4°C DUP 

Amber 2202006-3 



Tetra Tech NUS, Inc. QUALITY CONTROL SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode # 

Status 

Log Entries 

n 0 
2. DI 

ii' 
.. 
ID 

n .. 
ID a. 

~ 2/17/06 

Page 1of1 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

.:! ,. 
3 ::::s 

DI 
ID < Ill 

iii' 
....... 
3: 
ID .. 
:::r 
0 
a. 

SW-
00:00 846-

8330 

QC Sample ID # 

Corresponding 
Sample ID 

QA Sample Type 

Sample Location 

Sampled By 

Concentration 

>o n 
::::S ID 0 
DI Ill c -n ::::s 
<"'I .. 
Ill -· -"Cl 
Ill .. 

0 
::::s 
0 .... 

Nitroaromatics 
1 

and Nitramines 

Created By James Goerdt 

Created Date 2/19/06 

Modified By Anonymous 

Modified Date 2/20/06 
QC 

Printed By James Goerdt 
James Goerdt 

Printed Date 2/6/07 
Low concentration 

~ : 3: "Cl n n 
DI "'I 0 ::r 

"Cl .c .. ID 3 DI 
ID 5. "'I Ill :i )(' ID 3 "'I ~ ID ID 0 

3 DI ::::s .... .. .. n 
ID < Ill c ::::s ID Ill .. .. 
Ill 0 a. 

< 

=II: 

4 oz. 
wide-

Glass 
mouth so 4°C DUP 

112GN6878-
clear 2202006-3 
w/Teflon 
cap 



(-.) Tetra Tech NUS, Inc. QUALITY CONTROL SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

Status 

Log Entries 

~ 0 
DI .... 

i6' ID 
n 
i 
a. 

~ 2/19/06 

Page 1of1 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

... ,. 
3· ::I 

DI 
ID < 

Ul 
;' 
...... 
3: 
ID .... 
::r 
0 
a. 

SW-
00:00 846-

8330 

QC Sample ID # 

Corresponding 
Sample ID 

QA Sample Type 

Sample Location 

Sampled By 

Concentration 

>o n 
::I ID 0 
DI Ul c -n ::I < .. .... 
Ul --·"Cl 
Ul .... c;· 

::I 
0 .... 

Nltroaromatics 
1 

and Nitramines 

Created By Terry Rojahn 

Created Date 2/20/06 

Modified By Terry Rojahn 

Modified Date 2/20/06 
QC 

Printed By James Goerdt 
D. Hickey & T. 

Printed Date 2/6/07 Rojahn 

Low concentration 

~ ::a 3: "1:1 n n 
ID DI .. 0 ::r 

"Cl .a .... ID 3 DI 
ID c .. Ul ;· ::;· ;c· ID 3 

C! ID 0 ID 
3 DI ::I .... .... .... n ID < Ul c ::I ID Ul r: .... 

0 a. 
< -

4 oz. 
wide-

Glass 
mouth 

SD 4°C DUP 
112GN6878-

clear 2202006-3 
w/Teflon 
cap 



("lb) Tetra Tech NUS, Inc. QUALITY CONTROL SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

Status 

Log Entries 

n 0 
2. DI 

ii' 
.... 
ID 

n .... 
ID a. 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

::! )lo 

3 :I 
DI 

ID < UI 
ii' ..... 
3: 
ID .... 
::r 
0 
a. 

SW-

~ 2/19/06 08:20 846-
8330 

Page 1of1 

QC Sample ID # 

Corresponding 
Sample ID 

QA Sample Type 

Sample Location 

Sampled By 

Concentration 

)lo 0 n ~ :I ID 0 
DI UI c "Cl 
-n :I ID 
<"I .... 
UI -· _,, 
UI ,... 

i5' 
:I 
0 .. 

NONE 2 Glass 

Created By Terry Rojahn 

Created Date 2/19/06 

Modified By Terry Rojahn 
Rinsate Blank 

Modified Date 6/14/06 
QC 

Printed By James Goerdt 
Terry Rojahn 

Printed Date 2/6/07 
Low concentration 

~ 3: "O n n 
DI "'t 0 ::r 

.0 .... ID 3 DI 
c "I UI ;' 
:::;' ;c· ID 3 "I 
ID < ID 9. :I 3 DI .... .... n ID < UI c 
:I ID UI .... .... 
UI 0 

( a. 
I < 

• 
ll 

SS 112GN6878-
Amber AQ 4°C Scoop 

2202006-3 
Sampler 



["R;) Tetra Tech NUS, Inc. QUALITY CONTROL SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

Status 

Log Entries 

n c 
2. Ill .. 
iD II) 
n .. 
II) 
a. 

~· 2/19/06 

Page 1of1 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

:! > 
3 :I 

Ill 
II) < Ill 

in 
...... 
~ 
II) .. 
::r 
0 
a. 

SW-
00:00 846-

8330 

QC Sample ID # 

Corresponding 
Sample ID 

QA Sample Type 

Sample Location 

Sampled By 

Concentration 

>c n ~ :I II) 0 
Ill Ill c 'a -n :I II) < .. .. 
Ill -· -·"a Ill .. c;· 

:I 
0 .... 

NONE 2 Glass 

Created By Terry Rojahn 

Created Date 2/19/06 

Modified By Terry Rojahn 
Field Duplicate 

Modified Date 6/14/06 
QC 

Printed By James Goerdt 
Terry Rojahn 

Printed Date 2/6/07 
Low concentration 

~ ~ 'V n n 
Ill .. 0 ::r 

.Cl .. II) 3 Ill 
c .. Ill 5' :;· ;c· II) 3 

~ II) II) 0 

3 Ill :I .... .. Iii' n II) :c:· c :I II) :=. .. 
Ill 0 a. 

< • 
1L 112GN6878-
Amber AQ 4°C DUP 

2202006-3 



("I\;) Tetra Tech NUS, Inc. QUALITY CONTROL SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode# 

Status 

Log Entries 

n Cl 
!?. Ill .. 
ii' ID 
n .. 
ID a. 

~ 2/19/06 

Page 1of1 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

:::i )lo 

3 ::s 
Ill 

ID < UI 
in 
...... 
3: 
ID ... 
:r 
0 
a. 

SW-
00:00 846-

8330 

QC Sample ID # 

Corresponding 
Sample ID 

QA Sample Type 

Sample Location 

Sampled By 

Concentration 

)lo Cl n ~ ::S ID 0. 
Ill UI c 'a -n ::s ID 
<"I .. 
UI --·'a UI ,. 

0 
::s 
0 

--

NONE 2 Glass 

Created By Terry Rojahn 

Created Date 2/19/06 

Modified By Terry Rojahn 

Modified Date 2/19/06 
QC 

Printed By James Goerdt 
Terry Rojahn 

Printed Date 2/6/07 
Low concentration 

:a 3: "" n n 
ID Ill "I 0 :r 
.a .. ID 3 I» 
5. "I UI ;-

><" 
ID 3 "I ~ ID 0 ID 

3 Ill ::s --.. .. n ID c:· UI c ::s ID UI .. S' UI 
a. 
< • 

ll 112GN6878-
Amber AQ 4°C DUP 

2202006-3 



(')Tetra Tech NUS, Inc. QUALITY CONTROL SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

Status 

Log Entries 

n 0 
2. Ill .. 
ii' ID 
n .. 
ID a. 

<# 2/19/06 

Page 1of1 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

::! ,. 
3 :::J 

Ill 
ID < Ill 

iii' 
...... 
3: 
ID .. 
::r 
0 a. 

SW-
08:30 846-

8330 

QC Sample ID # 

Corresponding 
Sample ID 

QA Sample Type 

Sample Location 

Sampled By 

Concentration 

>o n ~ :::J ID 0 
Ill Ill c "CJ 
-n :::J ID < ... .. 111-
-"CJ ... 

cs· 
:::J 
0 .... 

NONE 2 Glass 

Created By Terry Rojahn 

Created Date 2/19/06 

Modified By Terry Rojahn 

Modified Date 2/19/06 
QC 

Printed By James Goerdt 
Terry Rojahn 

Printed Date 2/6/07 
Low concentration 

;a 3: ,, n n 
ID Ill ... 0 ::r 
.0 ID 3 Ill .. Ill 
5. ... :; ;(' ID 3 ... ... 
ID < ID 0 

Ill :::J .... 
3 .. Iii' n ID < c :::J ID Ill .. .. Ill 0 a. 

< 

• 
ll SS 112GN6878-
Amber AQ 4°C Spoon 2202006-3 



("'11;) Tetra Tech NUS, Inc. QUALITY CONTROL SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode # 

Status 

Log Entries 

n 0 
2. DI 

ii 
.... 
111 

n .... 
111 a. 

~ 2/19/06 

Page 1of1 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

.... > 
~r :I 

DI 
111 < 

UI 
iii' 
....... 
3: 
111 .... 
:r 
0 
a. 

SW-
00:00 846-

8330 

QC Sample ID # 

Corresponding 
Sample ID 

QA Sample Type 

Sample Location 

Sampled By 

Concentration 

>o n 
:I 111 0 
DI UI c -n :I < .. .... 
UI -· -·"a 
UI r1' 

0 
:I 
0 ... 

Nltroaromatics 1 
and Nitramines 

Created By Terry Rojahn 

Created Date 2/20/06 

Modified By Terry Rojahn 

Modified Date 2/20/06 
QC 

Printed By James Goerdt 
D. Hickey & T. 

Printed Date 2/6/07 Rojahn 

Low concentration 

.... :a 3: 'V n n 
< 111 DI .. 0 :r 
'a .a .... 111 a DI 
111 5. .. UI S' ~ 111 a .. .. 

111 < 111 0 
a DI :I ... .... .... n 111 <" !ft c :I 111 !ft 
i: g 

a. 
< 
• 

4 oz. 
wide-

Glass 
mouth SD 4°C DUP 

112GN6878-
clear 2202006-3 
w/Teflon 
cap 



("I\;) Tetra Tech NUS, Inc. QUALITY CONTROL SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

Status 

Log Entries 

n 0 
2. DI 

ii' 
.... 
ID 

n .... 
ID 
Cl. 

~ 2/20/06 

Page 1of1 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

-I ,. 
3' :I 

DI 
ID < UI 

iii' 
...... 
:z: 
ID .... 
:r 
0 
Cl. 

SW-
00:00 846-

8330. 

QC Sample ID # 

Corresponding 
Sample ID 

QA Sample Type 

Sample Location 

Sampled By 

Concentration 

>o n 
:I ID 0 
DI UI c -n :I < .. .... 
UI --"Cl UI ,... 

c;· 
:I 
0 ... 

Nitroaromatics, 
Nitramines, 
and ROX 1 
Degradation 
Products 

Created By Terry Rojahn 

Created Date 2/20/06 

Modified By Terry Rojahn 

Modified Date 2/21/06 
QC 

Printed By James Goerdt 
James Goerdt 

Printed Date 2/6/07 
Low concentration 

~ ::u :z: ,, n n 
ID DI .. 0 :r 

"Cl .a .... ID 3 II 
ID 5. .. UI :i ;c· ID 3 .. ~ ID ID 0 

3 DI :I ... .... .... n ID < UI c :I ID II .... .... 
UI 0 

Cl. 
< 
:ti: 

4 oz. 
wide-
mouth 112GN6878-

Glass 
clear 

so · 4°C DUP 
2212006-4 

w/Teflon 
cap 



(') Tetra Tech NUS, Inc. QUALITY CONTROL SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

Status 

Log Entries 

n " !:!. Ill .. 
ii' ID 
n .. 
ID 
D. 

~ 2/20/06 

Page 1of1 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

-t ,. 
3 :::s 

Ill 
ID < IA 

ii' 
..... 
3: 
ID .. 
:r 
0 
D. 

SW-
00:00 846-

8330 

QC Sample ID # 

Corresponding 
Sample ID 

QA Sample Type 

Sample Location 

Sampled By 

Concentration 

,. " n 
:::s ID 0 
Ill IA c -n :::s < ... .. Ill-· _,, 
Ill .. 

0 
:::s 
0 ... 

Nitroaromatics 
1 

and Nitramines 

Created By Terry Rojahn 

Created Date 2/20/06 

Modified By Terry Rojahn 

Modified Date 2/21/06 
QC 

Printed By James Goerdt 
James Goerdt 

Printed Date 2/6/07 
Low concentration 

~ 
,, 3: ,, n n 
ID Ill ... 0 :::r ,, 
~ .. ID 3 Ill 

ID 5. ... IA S' >C' ID 3 ... ~ ID ID 0 
3 Ill :::s ... .. .. n ID <" Ill c :::s ID ~ .. 
Ill 0 

D. 
< 
:ti: 

4 oz. 
wide-

Glass 
mouth so 4°C DUP 

112GN6878-
clear 2212006-4 
w/Teflon 
cap 



("lb) Tetra Tech NUS, Inc. QUALITY CONTROL SAMPLING LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode# 

Status 

Log Entries 

n c 
~ Ill 

ii' 
.. 
ID 

n .. 
ID 
D. 

~ 2/20/06 

)( 2/20/06 

)( 2/20/06 

Page 1of1 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

-I ,. 
3' :I 

Ill 
ID < Ill 

iii 
...... 
x 
ID .. 
::r 
0 
D. 

SW-
00:00 846-

8330 

SW-
00:00 846-

8330 

SW-
00:00 846-

8330 

QC Sample ID # 

Corresponding 
Sample ID 

QA Sample Type 

Sample Location 

Sampled By 

Concentration 

>c n 
:I ID 0 
Ill Ill c -n :I 
<"'I .. Ill-· _,, 
Ill .. 

Ci' 
:I 
0 ... 

Nitroaromatics 
1 

and Nitramines 

Nitroaromatics 
1 

and Nitramines 

Nitroaromatics 
1 

and Nitramines 

Created By Terry Rojahn 

Created Date 2/20/06 

Modified By Terry Rojahn 

Modified Date 2/21/06 
QC 

Printed By James Goerdt 
James Goerdt 

Printed Date 2/6/07 
Low concentration 

~ ::u x .,, n n 
ID Ill "'I 0 ::r ,, .Q .. ID 3 Ill 

ID c "'I Ill :;-::;· )( ID 3 
~ ID 0 ID 

3 Ill :I ... .. ;' n ID < c 
:I ID 

=-.. 
Ill 0 

D. 
< -4 oz. 

wide-

Glass 
mouth so 4°C DUP 112GN6878-
clear 2212006-4 
w/Teflon 
cap 

4 oz. 
wide-

Glass 
mouth so 4°C 
clear 
w/Teflon 
cap 

4 oz. 
wide-

Glass 
mouth so 4°C 
clear 
w/Teflon 
cap 



APPENDIX C.6.8 
SWMU 13 

QUALITY CONTROL SAMPLING LOGS 
PCB DELINEATION INVESTIGATIONS 



(-..)Tetra Tech NUS, Inc. QUALITY CONTROL SAMPLING LOG 
PCB Sampling - SWMU 13 - August 2006 - CRANE NSWC 

Project Information 

Facility Name CRANE NSWC QC Sample ID # 13FD08240601 Created By David Hickey 

TtNUS Project# 112GN7448 Corresponding 13SB950102 Created Date 8/29/06 

Task/Contract# CTO 0343 
Sample ID 

Modified By James Goerdt 

WBSCode# 
QA Sample Type Field Duplicate 

Modified Date 9/12/06 

Status Archive 
Sample Location QC 

Printed By James Goerdt 
Sampled By David Hickey 

Printed Date 2/1/07 
Concentration Low concentration 

Log Entries 

n c -I > >c n -I ~ l: ,, n n 
2.. Ill 3· :I :I ID 0 < Ill 

., 0 ':7 .... Ill Ill Ill c "CJ .D .... ID 3 Ill 
ii' ID ID < -n :I ID 5. 

., Ill ;· n < ., .... ;c· ID 3 .... Ill Ill-· ., ., 
ID iii' -"CJ ID < ID 0 
a. Ill .... 

3 Ill :I ... 
..... cs· .... i: n 

:I ID c:· c 
l: :I ID ~ ID 0 .... .... ... Ill 0 
':7 a. 
0 < a. • 

SDI 
4 oz. 

Ra PIO 
wide-

)( 8/24/06 00:00 
SDI 

Assay 1 Glass 
mouth so 4°C 

A00133/A00134 clear 
PCB 

w/Teflon Test Kit 
cap 

4 oz. 
wide-

t# 8/24/06 00:00 SW-846 8082 PCBs 1 Glass 
mouth so 4°C 

112GN7448-
clear 8292006-8 
w/Teflon 
cap 

Page 1of1 



APPENDIX C.11.4 
SWMU 13 

EQUIPMENT CALIBRATION FORMS 
EXTERNAL SUMP/DRAINAGE INVESTIGATION 



(-.) Tetra Tech NUS, Inc. EQUIPMENT CALIBRATION LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode# 

Client 

Status 

Calibration Records 

c 
Ill .. 
ID 

2/14/06 

2/15/06 

2/16/06 

2/18/06 

2/20/06 

2/28/06 

3/1/06 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

n 
Ill 

c:r 
"'I 
Ill .. 
0 
"'I 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Instrument 

Manufacturer 

Serial Number 

-. -I 
Oc 
za. 
-I-· ce: 
-..; ~ 

Pre: 0.00 
Post: 0.00 
Std: NA 
Exp: NA 

Pre: 0.00 
Post: o.oo 
Std: NA 
Exp: NA 

Pre: 0.00 
Post: 0.00 
Std: NA 
Exp: NA 

Pre: 0.00 
Post: 0.00 
Std: NA 
Exp: NA 

Pre: 0.00 
Post: 0.00 
Std: NA 
Exp: NA 

Pre: 0.00 
Post: o.oo 
Std: NA 
Exp: NA 

Pre: 0.00 
Post: o.oo 
Std: NA 
Exp: NA 

LaMotte 2020 Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

La Motte 

1136-1699 

-. -I 
'""C 0"'1 
z S!: 
-I e: 
.5~. 

Pre: 10.0 
Post: 10.00 
Std: NA 
Exp: NA 

Pre: 10.5 
Post: 10.00 
Std: NA 
Exp: NA 

Pre: 11.0 
Post: 10.00 
Std: NA 
Exp: NA 

Pre: 9.95 
Post: 10.00 
Std: NA 
Exp: NA 

Pre: 9;95 
Post: 10.0 
Std: NA 
Exp: NA 

Pre: 10.9 
Post: 10.00 
Std: NA 
Exp: NA 

Pre: 9.75 
Post: 10.00 
Std: NA 
Exp: NA 

Terry Rojahn 

2/14/06 

James Goerdt 

2/6/07 

n 
0 
3 
3 
ID 
:::s 
Iii' 



Page 1of1 



("lb) Tetra Tech NUS, Inc. EQUIPMENT CALIBRATION LOG 
SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

Client 

Status 

Calibration Records 

c n 
Ill !. .... a: ID ... 

Ill .... 
0 ... 

Terry 
2/14/06 Rojahn 

Terry 
2/15/06 Rojahn 

Terry 
2/16/06 Rojahn 

Terry 
2/18/06 Rojahn 

James 2/19/06 Goerdt 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

'O 
:J: 

...... .... 
(I) 
c ..... 

Pre: 7.09 
Post: 7.00 
Std: 4594 
Exp: 
07/28/06 

Pre: 7.05 
Post: 7.00 
Std: 4594 
Exp: 
07/28/06 

Pre: 7.00 
Post: 7.00 
Std: 4594 
Exp: 
07/28/06 

Pre: 7.03 
Post: 7.00 
Std: 4594 
Exp: 
07/28/06 

Pre: 6.93 
Post: 7.00 
Std: 4594 
Exp: 
07/28/06 

Pre: 7.03 

Instrument 

Manufacturer 

Serial Number 

'O 
:J: 
...... 
~ 

<n c ..... 

Pre: 4.12 
Post: 4.00 
Std: 4439 
Exp: 
.02/23/06 

Pre: 3.97 
Post: 4.00 
Std: 4439 
Exp: 
02/23/06 

Pre: 4.00 
Post: 4.00 
Std: 4439 
Exp: 
02/23/06 

Pre: 4.05 
Post: 4.00 
Std: 4439 
Exp: 
02/23/06 

Pre: 3.98 
Post: 4.00 
Std: 4439 
Exp: 
02/23/06 

Pre: 4.08 

YSI 

YSI 

01J0851 AF 

...... n 
3 0 
<n :I 
...... D.. 
nC 
3~ ..... < 

;::;: 
< 

Pre: 1067 
Post: 1000 
Std: 4985 
Exp: 
06/23/06 

Pre: 1023 
Post: 1000 
Std: 4985 
Exp: 
06/23/06 

Pre: 1001 
Post: 1000 
Std: 4985 
Exp: 
06/23/06 

Pre: 968 
Post: 1000 
Std: 4985 
Exp: 
06/23/06 

Pre: 945 
Post: 999 
Std: 4985 
Exp: 
06/23/06 

Pre: 987 

Created By 

Created Date 

Terry Rojahn 

2/14/06 

Modified By 

Modified Date 

Printed By 

Printed Date 

James Goerdt 

2/6/07 

c 0 n 
0 ;llJ 0 ,, 3 ........ 

3 3 ........ 
ID 3 ID 
...... < :I 
r- ..... Iii' ..... 

Pre: 237.4 

Pre: 8.65 Post: 237.5 

Post: 9.06 
Std: 
04E9753 

Std: NA Exp: Exp: NA 
08/14/06 
ORP: 20.0 

Pre: 233.7 
Pre: 9.32 Post: 235.0 
Post: 9.20 Std: 
Std: NA 04E9753 
Exp: NA Exp: 8/14/06 

ORP: 22.0 

Pre: 233.8 
Pre: 8.92 Post: 237.5 
Post: 9.02 Std: 
Std: NA 04E9753 
Exp: NA Exp: 8/14/06 

ORP: 20.1 

Pre: 241.8 
Pre: 9.97 Post: 237.4 
Post: 9.93 Std: 
Std: NA 04E9753 
Exp: NA Exp: 8/14/06 

ORP: 19.9 

Pre: 246.2 
Pre: 8.67 Post: 237.4 
Post: 9.65 Std: 
Std: NA 04E9753 
Exp: NA Exp: 8/14/06 

ORP: 12.87 

Pre: 233.8 



Post: 7.00 Post: 4.00 Post: 1000 
Pre: 8.78 

Post: 237.5 
Std: 4594 Std: 4439 Std: 4985 Post: 9.43 

Std: 
Terry Exp: Exp: Exp: Std: NA 

04E9753 2/20/06 
Exp: 8/14/06 

Rojahn 
07/28/06 02/23/06 06/23/06 Exp: NA 

ORP: 12.87 

Pre: 223.3 Pre: 7.01 Pre: 4.02 Pre: 985 Pre: 9.34 Post: 237.5 Post: 7.00 Post: 4.00 Post: 1000 Post: 9.73 Std: Change DO 2/28/06 
Terry Std: 4594 Std: 4439 Std: 4985 Std: NA 04E9753 membrane Rojahn 

Exp: Exp: Exp: Exp: NA Exp: 8/14/06 
07/28/06 02/23/06 06/23/06 ORP: 19.87 

Pre: 236.1 
Pre: 6.97 Pre: 4.02 Pre: 1002 Pre: 9.74 Post: 137.4 
Post: 7.00 Post: 4.00 Post: 1000 Post: 9.53 Std: 

3/1/06 
Terry 

Std: 4594 Std: 4439 Std: 4985 Std: NA 04E9753 Rojahn 
Exp: Exp: Exp: Exp: NA Exp: 8/14/06 07/28/06 02/23/06 06/23/06 ORP: 19.96 

Page 1of1 



("It} Tetra Tech NUS, Inc. EQUIPMENT CALIBRATION LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode # 

Client 

Status 

Calibration Records 

c 
Ill .... 
ID 

2/19/06 

Page 1of1 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

n 
!!. 
~ 
"I 
Ill .... 
0 
"I 

James Goerdt 

Instrument 

Manufacturer 

Serial Number 

...... -t 
Oc 
z"" -t !Z 
c~ 
.....~ 

Pre: O 
Post: O 
Std: NA 
Exp: NA 

LaMotte 2020 

La Motte 

4074-1103 

Pre: 9.5 
Post: 10 
Std: NA 
Exp: NA 

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

...... -t .... c 
0"'1 
z!Z 
-t~ 
5.q 

James Goerdt 

2/19/06 

James Goerdt 

2/6/07 

n 
0 
3 
3 
ID 
::::s 
i: 



(')Tetra Tech NUS, Inc. EQUIPMENT CALIBRATION LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

Client 

Status 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

Archive 

Calibration Records 

c n 
DI !. .... 

ii= ID ... 
DI .... 
0 
"I 

"Cl 
. ::c 
.-. ..... 
U) 
c ...... 

Pre: 6.93 

2/19/06 
James . Post: 7.00 
Goerdt Std: 4594 

Instrument 

Manufacturer 

Serial Number 

"Cl 
::c 
.-. 
~ 
U) 
c ...... 

Pre: 4.28 
Post: 4.00 
Std: 4439 

Exp: 7/28/06 Exp: 2/23/06 

Page 1of1 

YSI 

YSI 

99K0055 AA 

--n 
3 0 
U) :I ...... a. 
n c 
3~ ...... < 

;; 
< 

Pre: 932 
Post: 1000 
Std: 4985 
Exp: 6/23/06 

Created By 

Created Date 

Modified By 

Modified Date 

Printed By 

Printed Date 

James Goerdt 

2/19/06 

James Goerdt 

2/6/07 

c 0 n 
0 ;a 0 ,, 3 .-. 
3 3 .-. 

3 ID ID 
...... < :I 
r- ...... 11 ...... 

Pre: 11.44 
Pre: 248.5 
Post: 237:5 

Post: 9.97 
Std: 04E9753 

Std: NA 
Exp: NA Exp: 8/14/06 

ORP: 12.71 



APPENDIX C.8.1 
SWMU 13 

MONIJORING WELL DEVELOPMENT RECORDS 
ROUND 1 



r . 

[ IL) Tetra Tech NUS, Inc. 

Well: \~~>"10\ 
Site: SWMU \3> " 
Date Installed: '3 f3c;/ a] 
Date Developed: \.\\~i\)> 

-..~. 1/ 
Dev. Metho~urqed & Pumped 
Pump Type: · 's'V\U ~umP 

Cumulative 

Time 
Water Flow Rate 

Volume (mUmin.) 
(Gal.) 

o~so S"'"lAn".'\ 'l....\~/JW..i, 

··, l.)~5J... "'l-~-J. - ...... , " 
., . 

¢"i'S, - -
OC-\0"'.:I. - -
0"'.0, ..._ -
OC\\I - ·-
0'\c,i s~ ~ \c..-0/1'\V 

v 

O~\'\ - -O"'}.'\ -
oY.'b~ 

e,,c...\.\.\,O £>~"'\ -
()<.\\l.I l,~~ -

~~ 
-

l~t\ I;'\ -
e>'\.'i'l - -
<lO~'l ~'"1 -
\.O~) ll'L• L -

l,J 

MONITORING WELL DEVELOPMENT RECORD Page _l_ of _J_ 

, 
Depth to Bottom (ft.): \ i .C\') "'"c.. 
Static Water Level Before (ft.): , ."l \' "'t.bL 
Static Water Level After (ft.):_. _1>=--'R.._..:j ____ _ 
Screen Length (ft.): 1 O' 
One Well Volume (gal/L):_ ..... \._Ea~~----
Casing ID (In.): 2 inch PVC 

Water Level Specific 
Readings 

Temperature 
pH Conductance 

(Ft. below TOC) 
(Degrees C) 

(Units~) 

- \O. o'6 ~ . .,, ~'\+.. 
cet"C 

C\~00 

~:10 

t. ~cs 
~.oO 

- \c.Rn S' ·"'-b ')..()..~ 

~~~ 

C'\.o'5 
q_-i;\ 

\O-'l) s .. s5 '}..-::\ .. ;) 

\)~'(. 

o..~ \0 .C\~ ~..c)\ -~ 

t)~'( 

C\ .,_...., \.0 .. \C\ S'."u ~d-~ 
<;)Q..'f 

Responsible Personnel: ~0~~1-r\N.'>'Vt..c.. 
Drilling Company: _ Bowser-Merner 
Project Name: NSWC CRANE 
Project Number: N9060 CTO 0279 
PID Readings: Bore Hole~Pn:t 
PID Readings: Breathing Zone~pm 

Turbidity (NTU) Remarks (odor, color, etc.) 

7 '1rt"\ \)\.( ( ..0..)." 

~a..5 L\~ l~'< 

~-as.er t:.-0 !,'< 
-

, ~'\"\ \> \.\.\.i ~ () 0 \l"\ ~V.M.~ ""\.!'I tin 11..""Lt.1, 

1\CCt'\ ~'( 
t ~ 9 0 -"'ILI .... 'ft. 



.. ( IL) Tetra Tech NUS, Inc. 

Well: i :3M w 'TO Z.. 
Site: SWMU \"; . 

Date Installed: 3 b~/DJ 
Date Developed: ¥~/ o 3 
Dev. Method: Surged & Pumped 
Pump Type: ''B•:l..ca. (S. 5.) 

Cumulative 

Time 
Water Flow Rate 

Volume (mL/min.) 
(Gal.) 

/tJI)~ NA 

/r.>/iJ .v3,,-. ,. 
/t'>/~ •• 
/() z..o "' 
/.! z. ~ 1., •• 
1()3 0 ~J."5" t I 

IV?6 ~ -4 ti 

JO&/~ . , I 

/t) ') ~ " 
/O':)'i , 17 II 

I! cJ I M'4., d 

MONITORING WELL DEVELOPMENT RECORD Page _I of _I_ 

Depth to Bottom (ft.): ~'· ?~ 
Static Water Level Before (ft.): 19. 4 4 
Static Water Level After (ft.): __ _..p.._l(._.y ____ _ 
Screen Length (ft.): 1 O' 
One Well Volume (gal/L): /, 1 '""I 
Casing ID (in.): 2 inch PYC 

7 

Water Level Specific 
Readings Temperature pH Conductance 

(Ft. below TOC) (Degrees C) (Units __ ) 

/8.4'1 - - -
7__,.,4 0 l}.fJ l.r.l 3 1./-?fi' 
2s. ,;tJ - - -
z.. 7. i#5 - --
2 ?. 4t:- - - -- - - -
C v..c.yj 14 ~" $.4l.. /'J.71' z 

7. 8.Ge - - -
2. 8. J 3 - - -
~ (' ..;.,,.,. f /4. () 1 5-'13 /,/ 's 
( "PA- ·I J -- - -

Responsible Personnel: 7: 4o h1 """"' 
Drilling Company: _ Bowser-Morner 
Project Name: NSWC CRANE 
Project Number: N9060 CTO 0279 
PIO Readings: Bore Hole~ppm 
PIO Readings: Breathing Zone-5!._ppm 

Turbidity (NTU) Remarks (odor, color, etc.) 

-
+/rue:. ( V-cy) &,(,,...,, ,,8,('N' 

- /l'l!tt::..4..-,,,,,,. e ~ ... _ .. .. -G;J 

- II 

- ... 
- I< ;e.r~1,,,, ... f /~.,.9 re ) 

+l "C. OU ( 'D,...~ J C:: ,.., .., A1',,,...r 
, , - M'rt:. ~<ft...-<~ . .. -

+1~~"' l ~~n.f,,, .,.."f ~..,. ... ~e ) 
- ( p,...,,) . 



( j t) Tetra Tech NUS, Inc. 

Well: /3Mv./r 03 
Site: SWMU \3 
Date Installed: 3 /3'6/ o.3 
Date Developed: f /JLo3 
Dev. Method: Surge & Pumped 
Pump Type: IA/HAL d 

Cumulative 
Water Flow Rate Time 

Volume (mUmin.) 
(Gal.) 

oe-:;1 0 -1 ?,.,,! 

ue>53 '1."" 2. -5 -
I) e.:>-e -
(l)'c>3 -
o 9 o'C1 -
"9 Cl ~ 

,, -
c:>q )(.) v ~.5' -
0920 -
~9 10 -
(')C}<I v -
093Z. ~ 4 -

MONITORING WELL DEVELOPMENT RECORD Page_.!_ of _I_· 

Depth to Bottom (ft.): / 9, I 0 

Static Water Level Before (ft.): __ 7 ..... -.... s: ..... 1 ___ _ 
Static Water L,evel After (ft.): ______ J2 .... t<.._y ___ _ 
Screen Length (ft.): ____ 10' 
One Well Volume (gal/L): 1- S • .,.. I 

> Casing ID (in.): 2 inch PVC 

Water Level Specific 
Temperature 

Readings 
(Degrees C) 

pH Conductance 
(Ft. below TOC) (Units __ ) 

.,_,,., - - -
( D.<.Y) /Cl. z. 0 f".7Z. 0.4~~ 

//J<'fl - - -
J4.:J 6 - - -
14. /cJ - - -

I - ·~ //. 73 ~.43 ~ .,43CJ 
( 1l JlY -\ - - -
14,58 - - -
J4.Z7 - - -

( /l!~ f,,,,.t) /~. 91- -5.1'2. o.41z. 
( DJ(.'/ ) - - -. 

Responsible Personnel: _7'_-_~_tJ.J __ ,,,,._rt...:..~-----
Drilllng Company: _ Bowser-Merner 
Project Name: NSWC CRANE 
Project Number: N9060 CTO 0279 
PIO Readings: Bore Hole_c:1_ppm 

PIO Readings: Breathing Zone_L_ppm 

' 
Turbidity (NTU) ' Remarks (odor, color, etc.) 

- :>.,,,~ r ,~ ..... <;r 
+/o.,,o 'BR'-1 ( 1'Jt.'I) 

- / c ~#.d-e4tf"' 
-
- .. ~ 

+ /t:>d <!> ( h~~,,.-f) geo<N 
- ( 1JAV ) - /e4 &.#tlf~Ge - .L' 

.f-/aoo ( R~ -s'~A,,.-f. ) 

- ( 1u.v \ -

.. 



[ ! L) Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Pagelof-l-

Well: \~"'\,\)\.\ Depth to Bottom (ft.): __ \i ___ ... ~~--o_' ______ _ 
Site: swM\J0 Static Water Level Before (ft.): __,,..\'\""",~~f-A-----
Date Installed: ~ ,{?iJ ,@".!:> Static Water Level After (ft.): __ l>.~---. ----
Date Developed: ~n ltL') Screen Length (ft.): (!V 
Dev. Method: ~P~- One Well Volume a L):_ ..... ~---------
Pump Type: ---~--""'-'....,_ ... • ...... ~ .... ~-----Casing ID (in.): in PVC 

Cumulative 
Water Level Specific 

Water Flow Rate Temperature 
Time 

Volume (ml/min.) 
Readings 

(Degrees C) 
pH Conductance 

(Gal.) 
(Ft. below TOC) (Units~) 

\'\~ <b~~ 1'o\Le.i/~ - \) ,C{,{A 'S.'-\ '\ L ""-~ 
\~~ " \::)~~ -, -
\'"\o;J -- \":\ -'°"'o 

) 
~ 

\\.\. \l2 -... l"".~0 
-•'1'1 ~"Vta:t \\{...\. LJ i:\J,, I) "\ \. \~-, -

~ \ll'l.'li ).. "\_,__.J. - ~CL'< -
• .Ji;.'\') . 

\""-'\) """"'\ -
\,~ 1.\\-t. - l~,"\.¢· - .. -
\ta~ - ....... \'\ .'~fA ' 

\~ts~ S'"'\Ael.\ '-'\ \4.~d-i) 1 A~') '-\.~O -
\L\C1 . .., '-\. t,,i._j 

__. ~n.'< 
v 

Responsible Personnel: ~~~MM l"-£c.. 
Drilling Company: • Bowser-Morner 
Project Name: NSWC CRANE 
Project Number: N9060 CTO 0279 
PID Readings: Bore Hole~pm 
PID Readings: Breathing Zone..Q!O..Ppm 

Turbidity (NTU) Remarks (odor, color, etc.) 

.,~ ~ni: ...... """ \~"1- \~'5l-. ~L,11\) 

""l~U' 

-
.~~\<k') 



[ I L) Tetra Teoh NUS, Inc. 

Well: /3MW7o~ 
Site: SWMU \'::} 

Date Installed: "!i!"'~J 
Date Developed: /I" ".3 
Dev. Method: Surqea & Pumped 
Pump Type: WtrA~ . .:/ 

Cumulative 
Water Flow Rate Time 

Volume (mUmin.) 
(Gal.) 

112.J ...., I 9 .P/f'I 

II z...) - z .;,,,./ -
"'" -
713S -
II i-3 , " -
JI 43 ·"°" L "JA I ·-
II 44 "' 3 9~/ -
II S4 -
12. 04 ' .. -
J2..a4 4/Jp1-/ -
11..D 5· -4~- / -

MONITORING WELL DEVELOPMENT RECORD Page_!_ of _I_ 

Depth to Bottom (ft.): ./ l,./j Responsible Personnel: _7.._._A:_a_J_.,_'"l ..... ,.J _____ _ 

Static Water Level Before (ft.): 7 .. "I~ Drilling Company: _ Bowser-Morner 
Static Water Level After (ft.): ___ J? ...... ..c.~'1---- Project Name: NSWC CRANE 
Screen Length (ft.): 10' Project Number: N9060 CTO 0279 
One Well Volume (gal/L): __ ..,,.,-"/...:..,..r:;..2 ___ _ PID Readings: Bore Hole~pm 
Casing ID (in.): 2 inch PVC PIO Readings: Breathing Zone~pm 

Water Level Specific Temperature Readings (Degrees C) 
pH Conductance Turbidity (NTU) Remarks (odor, color, etc.) 

(Ft. below TOC) (Units_·_) 

7. '}~ 5/.,,.-?' /-tW'-.I <: 

( P-" y) I 3. Ft<J S', ';)d o.~46 --1- 1 oa <>. (I>-< y) o,.-.,#f,," e B-'<N 
~ 

I "), o; - - - - . /L c/,,11.,,,,~ -t 

14-~5 - - - - I 
14. 'J 0 - - - - " ,, ..r i'rf1t,.f I?. 1~ 5°:41 CJ.C4f + /4d'O ( R~ >' ~..,,,.,.+-) o~ i-<.a·/ ;f,,< N' 
(Drv) - - - - ( 1)..(.-/ ) - - -/~./~ - - p_., L. N" ,,IJj L q 

i"f. 3 I - - - - .1. 
le£r./,,,,,,. /. 13 ·' (. f,a'9 0.,4~ -+-/~c> cl ( tr£1f,, .... ..,t ) /5,CA#>P g,.(// 

( 7),, .. , ) - - - - ( '})A:'/) 



( I t.J Tetra Tech NUS, Inc. 

Well: 13M.wreJ& 
Site: SWMU \3 
Date Installed: #4/"3 
Date Developed: "'l,/l~/o3 

. Dev. Method: Surged & Pumped 
Pump Type: wu41-.£ 

Cumulative 

Time 
Water Flow Rate 

Volume (mUmin.) 
(Gal.) 

0,0$' 0 -
0,0'7 /.~ """/}';"-"" 

o' IZ.. -
0'17 -
O? :l Z. 1!1' -
09~ /. (;, -
"'J3 J. -
0!)~3 /, 7 -
O'} ;'j I -
/() 03 " -
/0/3 /, s -

MONITORING WELL DEVELOPMENT RECORD Page_<_ of _f_ 

Depth to Bottom (ft.): ___ 1_7._. -~-"------
Static Water Level Before (ft.): ---I 2._.z_0 __ _ 

Static Water Level After (ft.}: ___ 1J._".t_..t ____ _ 
Screen Length (ft.): ____ 10' 
One Well Volume (gal/L): ""'/ ,,,.1 
Casing ID (in.): 2 inch PVC 

Water Level Specific 
Readings 

Temperature 
pH Conductance 

(Ft. below TOC) 
(Degrees C) (Units __ ) 

12..1..0 - - -
( ().~.., J //,83 ~.83 tJ, 4 64 

/~. t:JZ. - - -
/'$'. ,4 - - -
IS"'. e' - - -

( 0.(.'-)) - - -
J~.80 - - -
/~ 'TL 

i,, as - - -
/6.'5~ - - -
/6. 33 11.48 7.;Sf () . .,/~ 

Responsible Personnel: _-_,, __ A":_ci..,..JA_""-""----
Drilling Company: _ Bowser•Morner 
Project Name: NSWC CRANE 
Project Number: N9060 CTO 0279 
PID Readings: Bore Hole~ppm 
PIO Readings: Breathing Zone!!!.._ppm 

Turbidity (NTU) Remarks (odor, color, etc.) 

- ~.Y,,,,-/ /V,,../ ~ 

+ /()04 ~'!'-. 9,e~/ ... 
- ttF~#"'"' .hi!' 

- I 

- ,, /tc-.1itt .. -f 

- L'P~Y) '"'· ~;(...,/ - /U'e..~;ff""J',,e 
r (r;,c-;I) L~. $;tAi' Jf'5 1 /"" ... t - /U"c.'1.r-';.< . - I 

+' ldOO 'ix{~ Lr. JJ l!AI £&j"4,..1 
-· 



[ I L) Tetra Tech NUS, Inc. 

Cumulative 

Time 
Water Flow Rate 

Volume (mUmin.) 
(Gal.) 

\\\.lo s~ 1.1.e.J.. J~ 
\\ \""'\ ...., _;_/ 

\'\"VJ ....., -
H'l.>O ...., .___ 
\\Un -
\\\,,\.\ ~O..\ ')... \-...j . . 
\\~~ ....., -
\\".\°) '-"" -
'~" - -
\'kl\..\. s~, ---
\')..~c ~ .... 0 -\) 

MONITORING WELL DEVELOPMENT RECORD Page~of_\_ 

Water Level 
Readings 

Temperature 

(Ft. below TOC) 
(Degrees C) 

- \'A-..~ 
\)i,'( 

\1 .\n 
... -

\\) ·'\ 
\ ~ .. l\~ 

O<t'< 
\~.\, 

\'l .tt.1 1-...,. -
\ \.\. .l,..'") 

\.n.'\ 

Specific 
pH Conductance 

(Units~) 

'S-''\ 1\\-i':l.. 

S-~'\ 'o'-\C\ 

S .. 5"\ Ct,~o 

Responsible Personnel: ~~ ~o\JC:C.. 
Drilling Company: _Bowser-Marner 
Project Name: NSWC CRANE 
Project Number: N9060 CTO 0279 
PID Readings: Bore Hole..!2..:Q_ppm 
PID Readings: Breathing Zone~pm 

Turbidity (NTU) Remarks (odor, color, etc.) 

~\Ah(.__ \\\,_ \\\(. ~\. ....... ) 

"ld-ol.)0 

., J..,')C"I () 

CtM11.\r • .r- ~~\,.l}{tj 

'>~U.. 



[ IL) Tetra Tech NUS, Inc. 

Well: IJM.wro" 
Site: SWMU ~ 
Date Installed: 37 3 ° / c> 3 
Date Developed: -ft// .£A 3 
Dev. Method: Surged & Pumped 
Pump Type: WH'.y.d'° 

Cumulative 

Time 
Water Flow Rate 

Volume (mUmin.) 
(Gal.) 

11-S-8 c:.> ...._/ii/~,,,, 

/403 s -
i4tJ9 -
14 13 -
/·'f /S 'IP -
1111 5 -
J4L3 ~ ·-
J4Z:i -
l/433 -
14 ~~ ·-
/-9-43 ""' -
;44·~ '? -
JLlt/..5 /2 -

MONITORING WELL DEVELOPMENT RECORD Page _I_ of _I_ 

Depth to Bottom (ft.): /Zr 
Static Water Leve.I Before (ft.): /f."8 
Static Water Level After (ft.): '1Uy 
Screen Length (ft.): ----1 O' 
One Well Volume (gal/L): · 2. I'~ I , 
Casing ID (in.): 2 inch PVC 

Water Level 
Readings 

Temperature 
pH 

(Ft. below TOC) 
(Degrees C) 

"/-.60 - -
( J),C. '/) /3,!Jll 15.4, 

s:r ~3',) - -
7. ·75 --
7,·!a --

If &jl-,,,,.1" //.1-0 :;. ]2. 

]),<...; ) - --
/1), 1 ·z... - -

'1 £7 - -
<;, zo - -
8 '77 - -

fJZ.:if/vf /o.f54 {35 

I 1Jt..,/ ) - -
'- II 

Specific 
Conductance 
(Units#1" 

-
(),Z"/-7 

-
-
-

,,,c»JZ. 

-
-
-
--

{), 0 9 3 
-

Responsible Personnel: ?;ilf'..J~PI,.; 
Drilling Company: _ Bowser-Morner 
Project Name:JiliWC CRANE 
Project Number: N9060 CTO 0279 
PID Readings: Bore Hole~ppm 
PID Readings: Breathing Zone_Q_ppm 

Turbidity (NTU) Remarks (odor, color, etc.) 

- 'Sh..- f ~v...c4~ 
+ /Od <> (p4y) 0.{.11"'1u4 ~/(N 

- -;r .!" C#,#A'd a 
- It 

- d 

-r /000 ii R .£ f.,,t,,,,. / /v.<~) 0-"'~,;t~e 81'f'nt 

'( p,,ty) 
,, , -

- ,If' .I",... u ,4/14 ,(.,:' 

- // 

- ./ 

- II 

'T/000 7 #~,·~A/ r /"'~-"'&/) 
lvA'vJ --
~ 

,,,. 



[ It) Tetra Tech NUS, Inc. 

Well: 13Mv.tr "' 
Site: SWMU 8 
Date Installed: ,,j' 4Ju3 
Date Developed: 'f)}~.3 
Dev. Method: Surged & Pumped 
Pump Type: t</4#£~/A 

Cumulative 

Time Water Flow Rate 
Volume (mUmin.) 
(Gal.) 

15"47 0 -
L5.,-' ~, ... , -
j '5"1\6 -
J6c:JI ,., -
'ti> (.) 6 /-.,,£.I 

I 
J/_ IC) J? C.A_ I -

j 

J/,.. Z.C:> -
;(.,,.30 " -
u:. '), 'l, (i """ { -

I 

MONITORING WELL DEVELOPMENT RECORD Page_!_ of _I_ 

Depth to Bottom (ft.): Z3 · "~ 
Static Water Level Before (ft.): ___ JJ.;;;;....ci-..l..__ ___ _ 

Static Water Level After (ft.): _ _.z._o_.9&.."-----
Screen Length (ft.): ____ 10' 
One Well Volume (gaVL): · 2,z ,,.-/ 
Casing ID (in.): 2 inch PVC 

Water Level Specific 
Readings Temperature 

pH Conductance 
(Ft. below TOC) (Degrees C) (Units __ ) 

e.?; - - -
-l..-1..60 13.1'3 5,];/ (.).613 

I'/-, /D - - -
il.'/-1 - --,.o .. :re - .... -

z 0 • 8'1 J'J-52. 47~ ".;;.. ~"' 
I 3. Z.G -- -
/0. 'z.. - ..... -
/o OJO It 93 4,/$ lJ, ~3 2-

Responsible Personnel: -r: ~o.JA/H,,.., 
Drilling Company: _ Bowser-Merner 
Project Name: NSWC CRANE 
Project Number: N9060 CTO 0279 
PIO Readings: Bore Hole_o_ppm 
PIO Readings: Breathing Zone___Q_ppm 

Turbidity (NTU) Remarks (odor, color, etc.) 

- s~,.Vf' ...,....."""',.. $C:, 

.;.. / 4 6 r. f)~'/ P..;;...1 

- f~_,,,,,..,,..,, -

- , 
- J. 

1-1 i)c;)1) '1},,(__-J A;(H 
I - .l'd-r /o/A,( 6 d° 

...... J 
l--1 /).:; u 1)~ <-/ ~,;( '/ 

I 



[ IL) Tetra Tech NUS, Inc. 

Well: /3 MW7 /a 
Site: SWMU \1) . 
Date Installed: ¥z y'9 3 
Date Developed: '.f/~/gJ 
Dev. Method: Surged & Pumped 
Pump Type: WH4lf 

Cumulative 

Time Water Flow Rate 
Volume (mUmin.) 
(Gal.) 

Ii'!{ 0 /9,,,.... 
/5"/b - -
151~ .1$" ... ~ { -
Jf2~ I -
/5?~ .. -
154 / 5).rf-1 -
t54Z. ~d#-1 -
/:f' ,, , I -
,~ dZ... J,, -
; t:..L> ~ ~ q,yl -
l '"4 

, 
7 'I+ I -

MONITORING WELL DEVELOPMENT RECORD Page _..!_ of _I_ 

Depth to Bottom (ft.): z9, Is 
Static Water Level Before (ft.): /tip, Jd 
Static Water Level After (ft.): __ _.7)....,'lt._,Y ____ _ 
Screen Length (ft.): ____ 10' 

1 

One Well Volume (gal/L): 2.2 tfl= / · . 
Casing ID (in.): 2 inch PYC 

Water Level ·specific 
Readings 

Temperature 
pH Conductance 

(Ft. below TOC) (Degrees C) (Units __ ) 

('f;'._ZJ. /./.}d 

- /7. 13 4.1~ 0. 4-0J 
( 'DL~) - - -
z~ .. z5" - - -
2.S:70 - - -
- /&f.~4 4.9~ C). 9.?7 

lo1r.'/ ') .,,,. - -- . 
'/_if'" <o - - -
z~.95' - - -
- /$".;'7 i· 4.73 L). J} C) 

r 'f)L 'I ) - - -
~ / 

Responsible Personnel: __...:;.?:-=.. • ....!:JGU1¥..t-"'A;E4'i~;,..)----
Drilling Company: _ Bowser-Morner 
Project Name: NSWC CRANE 
Project Number: N9060 CTO 0279 
PIO Readings: Bore Hole~ppm 
PIO Readings: Breathing Zone~ppm 

Turbidity (NTU) Remarks (odor, color, etc.) 

;-~_,,,..;. P<CM~ 

+/QC>&> & .......... 8~ - ( Dlt:.Y) 

- Rc<#"1<41r -- • f /(JOO 6..-,+7 ',8',t(,,N ( ;e~4-~) 
7 /)4"7 ' 

.... , - , - ~,c~,;,,., ti(' 
- J.. 

r/dod Tns~,~) /~ I": -.J· v t9 .It',,../ 
r Dl1( "/) 

1' -
\. .; 



[ IL) Tetr~ Tech NUS, Inc. 

Well: 13MW"r/I 
Site: SWMU \5 
Date Installed: ~ 8~..l 
Date Developed: ~iQJ 
Dev. Method: Surged & Pumped 
Pump Type: /r/#"1L.U" 

Cumulative 

Time 
Water Flow Rate 

Volume (mUmin.) 
(Gal.) 

/~79 C) /, 2_0DNI 

/~30 .l,, 
,, 
I 

16 33 .-5"9 .... J ~ , 

/iL,38 I -
} h4 3> • -
I fn4B ·- 57A I -
1t:."1-J' • -
/1"50 7111- I -
J 700 

, t -
17 /() " -
17 ?_/ 7 /">-I -
I 7 2..) fi '14-1 -f 

MONITORING WELL DEVELOPMENT RECORD Page_!_ of _I_ 

Depth to Bottom (ft.): _____ 1_7_. _7_S'" __ _ Responsible Personnel: -;: A'o.; "11-1,..
1 

Static Water Level Before (ft.): ___ w __ , 3..._o __ _ Drilling Company: _ Bowser-Merner 
St~tic Water Level After (ft.): ___ :D_~ .... Y...., .. ---- Project Name: NSWC CRANE 
Screen Length (ft.): ____ 1 O' 
One Well Volume (gal/L): /.5" ,,,.1 • 

Project Number: N9060 CTO 0279 
PID Readings: Bore Hole.L!.,Lppm 

Casing ID (in.): 2 inch PVC PID Readings: Breathing Zone O.t!J ppm 

Water Level Specific 
Readings 

Temperature pH Conductance Turbidity (NTU) Remarks (odor, color, etc.) 
(Ft. below TOC) (Degrees C) (Units_. _) 

i.30 - - - - "S.,t,/ I'?' )Pu~6:8 - /t..~,6 4.~8 o. Z.o <1> ./-/&JOC'l> O,.A~/~ 8,("'./ 

{01t.'/) - - - (PA y) -
14. () () ·- - - - ,(' & ~ H-4~ ~ (/' 

J ·~ oo - - - - \ 
12...1'5" - - - - • I Z. . I '5" 12.. Iii> c:.> 4.JZ. 0. 2.,c; 3 +/()OfJ V?o-frr1,...r-) .Lr o,-.., "'/ e d .A ,A.) 

( n""-'T ) - - - - ( 1:).-( '-/ ) 
JI. 95'" - - - - /'L#' ~#'A,ra 4 
JI. ~4 ·- - - - J, 

/Z..O') 4.'5'~ o. z tI, , +- /Cdd /L.r7~,f Lf t:J/,,,,,, ,,~ 6'A,..; -
( Jl!(Y) (!)t47' ) 

/ - - - -- ' / 



( 11:::) Tetra Tech NUS, Inc. 

Well: lik!wr 12 
Site: SWMU \'2 . 
Date Installed: :J/27/03 
Date Developed: fa/~ 
Dev. Method: Surgt(& P~mj!d 
Pump Type: WH~;,,,1 

Cumulative 

Time 
Water Flow Rate 

Volume (mUmin.) 
(Gal.) 

/S-/f C) - I~",,,, 
i~/3 3 "•I -
15'1!> I 

. -
J5t3 -
''"6 p• -
/5 l..f> 3c-,~J -
J5 z.., 4~,,..., -

T I 

lS''3~ -
i'.'J4~ ~· -
1~So 4 9A- I -
15'~ I ~44-1 -, 

-, 

MONITORING WELL DEVELOPMENT RECORD I I Page_of __ 

Depth to Bottom (ft.): Z Z · 4 
Static Water Level Before (ft.): · '/. Z.~ 
Static Water Level After (ft.): 'J?~i 
Screen Length (ft.): ____ 1 O' 
One Well Volume (gal/L): 3., MI 

> 
Casing ID (in.): 2 inch PVC · 

Water Level 
Readings Temperature pH 

(Ft. below TOC) (Degrees C) 

9-2.~ - -
( 'f)/I...'-} ) fZ..b8 5.IJ' 

11.4-" - -
/8-94 - _., 

/ 8. 7/ --
J'L<-h.,+ /.~.S'9 .5.~f 

(1',!, '/) - -- -
2(). 2.Z.. - -
/ j. 7 fj - -
1!£'5f.f',. f- /4. '1 ~- 570 

I D~V \ - -...... 

-· 

Specific 
Conductance 
(Units~ 

-
,, /.'J'1 -

-
-

d./1$() 

---
0,.1,7 

-

Responsible Personnel: -Z-A'd.1..t tt d 
Drilling Company: _ Bowser-Marner 
Project Name: NSWC CRANE 
Project Number: N9060 CTO 0279 
PIO Readings: Bore Hole~pm 
PIO Readings: Breathing Zone d.4 ppm 

Turbidity (NTU) Remarks (odor, color, etc.) 

- $~,,~ /c.r-..fC. 

.j/fJdi' ( o.c--1) (8-<N) 
-- /~£#,,//.,,.~ , - l 

- * +/~00 ~~rf,,,.f /'v,..,e. 
(j;,<'() 

, 

( 8.;C/J J -- ..... 
h~#',P.~C.d" -

"" +" /tJGJ (j ,,e 4'"J':1ft,, -1- ( ~,,(µ ) 

- O.<.i 



( IL] Tetra Tech NUS, Inc. 

Well: /JMW7" 13 
Site: SWMU \3 
Date Installed: £/L) /a3 
Date Developed: -{/J..t1,I o 3 
Dev. Method: Surged & Pumped 
Pump Type: M/../:£~&/d 

Cumulative 
Water Flow Rate 

Time 
Volume (mUmin.) 
(Gal.) 

13 (J~ - -
13J'1 ~~,,.,.1 -
I~ J 7 -
13Z'Z. -
l32.1 'I.I -
r~;o //o,. I -
IJq.o r I -
J' .:)o J, -
13) 3 /7 "A I -

MONITORING WELL DEVELOPMENT RECORD Page _L of _!_ 

Depth to Bottom (ft.): v. 4 a 
Static Water Level Before (ft.): _ _...P. ............ 1 .... f!....__ __ _ 
Static Water Level After (ft.): ___ D ...... & ..... '-/..__ ___ _ 
Screen Length (ft.): ~---10' 
One Well Volum~): 2, 7 .. , I 
Casing ID (in.): 2 ~PVC 7 

Water Level Specific 
Temperature 

Readings 
(Degrees C) 

pH Conductance 
(Ft. below TOC) (Units __ ) 

4-.~ 
7)1ty 1-f. /4 4.88 t:J. //S-

<J.57 - - -
s.?3 - - -
s.z.4 - - -
1)1"" i /4. 5"!l'" tff,,, ~.;;~ 

(/,.oz.. - - -
:S. Io - - -
'V..tv I/, 64- 14 '!1 /"'}, 11 ')" 

-

I 
Responsible Personnel: _-r.-....._..(C..._e1~J ............. ~ ..... ~--------
Drilling Company: _ Bowser-Merner 
Project Name: NSWC CRANE 
Project Number: N9060 CTO 0279 
PIO Readings: Bore Hole-==.._ppm 
PIO Readings: Breathing Zone~pm 

Turbidity (NTU) Remarks (odor, color, etc.) 

-+1t:10~ :J>lt'/ 

- Rc<:.u,,.~"",N" 

- ' - + 
~I ou-~ 't>lt.'1 

- /L,,,. -~..c (;; <f' , 

- • +1 .. I> ...,, , ..../ 



( IL) Tetra Tech NUS, Inc. 

Well: /3MW I t4 
Site: SWMU \3 
Date Installed: 3 /31/d) 

Date Developed: 4 Ttf "' 
Dev. Method: Surge6 & umped 
Pump Type: 14/AH&A-/~ 

Cumulative 

Time 
Water Flow Rate 

Volume (mUmin.) 
(Gal.) 

(} 2 6? 0 -
68 II s· ""'" ~ 

d8 i~ I -
oe Z. t l -
~lbZ..<O ~-6 -
t.>tJZ'J ~.5 -
<:>H"\i::; J, -
o~4~ ft>.5 -
oe>5Z.. I 0 54l -

MONITORING WELL DEVELOPMENT RECORD Page _I_ of _I_ 

Depth to Bottom (ft.): Zr· 6 o 
Static Water Level Before (ft.): /4. e I 
Static Water Level After (ft.): __ _.o .... &-..Y......_ ___ _ 
Screen Length (ft.): ___ ......_ 10' 
One Well Volume (gal/L): /. 4 '"" I I 

Casing ID (in.): 2 inch PVC 

Water Level Specific 
Readings 

Temperature 
pH Conductance 

(Ft. below TOC) 
(Degrees C) (Units __ ) 

;4.z..1 - - -
l,'q_/8 JJ.83 ~.6) "· ('12. 4 

I a. 71 - - -
i6.8t:i - - -
I 1"· :...4 - - -
~ 5, z.~ 14 Zt> 5:96 o. 7/f 9 

-I~. ·13 - -
14. ·7 3 - - -
2:3. /~ 14.11 S"-7, o.~8& 

Responsible Perso~nel: _-r_. _~_ci_J_"'-"'-""-' ----
Drilling Company: _ Bowser-Morner 
Project Name: NS\:)'C CRANE 
Project ~umber: N9060 CTO 0279 
PIO Readings: Bore Hole~pm 
PIO Readings: Breathing Zone~pm 

Turbidity (NTU) Remarks (odor, color, etc.) 

- .,$" 7'-~ r -1- ,PvA:~d' 

+ l ()cl~ ( l),IC."J) 011~1< BJeAI 

- e'"" . - -...:~ 

- I 

- ~ 
-t- LOc::>.:. (n.-..J'\ t")A,(Jt'' /?I(,;,/ 

' - Jt' r~t../ Atl(t:' 

- "' +/()d d ( -O.c--1 ) C),..~y a,eA/ 
' 



J I L) Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page _L of _L_ 

Well: / 3 M.w r/ 5' Depth to Bottom (ft.): ____ .... 2=· ..:..Z.._r .-8-'7'----
Site: SWMU '\~ Static Water Level Before (ft.): -'-__...../_·1 ......... ~-'.,'----
Date Installed: ~a 3 Static Water Level After (ft.): I>R.'i 
Date Developed: ;;it;/i/o 3 Screen Length (ft.): ___ ..__ 10' 
Dev. Method: Surged & Pumped One Well Volume (gal/L): 2. .. z,e+ 1 
Pump Type: --!CW.:IU~:Z..,:A='-=d'=------- Casing ID (in.): 2 jnch PVC 

Cumulative 
Water Level Specific 

Time 
Water Flow Rate 

Readings 
Temperature 

pH Conductance 
Volume (mUmin.) 

(Ft. below TOC) 
(Degrees C) (Units __ ) 

(Gal.) 

l/46'. 0 - 13~97 - - -
//48 ~ - /}'/,,.... ~ I] .I j 5.3 l. (J. ?;.] 4: 

/ ,/ 'f' z.. ~ - · Co~v~ /'4,5~ ),,19 a. JVJ 

J/S-7 - ~p;-0 .. - - -
12 tJ 2. - z~,JI - - -
12." 7 - /!.. 3. 45' t.. - - -
l .Z."' ~p - - 2/.. / £. f',, t.. (). ~oz. 

!2-1 I '8'·'3' - ( J);t! "-I ') 

-l'2. Z I - :t'!". i 3 - -
IZ 3 I - J!,f. 13 - - -

1/Z.'?'2... 1 i. I~. t.,() 1#.g t (). f 41 
1~-s s "'- ~ ( D t--'-1 ) - --

' 

Responsible Personnel: -;;-;~ J-t H"" 
Drilling Company: _ Bowser-Morner 
Project Name: NSWC CRANE 
Project Number: N9060 CTO 0279 
PIO Readings: Bore Hole...,SL_ppm 
PIO Readings: Breathing Zone~pm 

Turbidity (NTU) Remarks (odor, color, etc.) 

- $,;t,../ 5.f.tr.f pl./,.~ c. 

+/ dOa ,B~.t1<.f -
-f-/<J6Cl lf'A!,J ( p ;c y ) 

- If ~~HA..t!.~ &" 

-
- ~"' /t£$' 1-~- f" 

'I"' /g~J .tJ,,,e,c./ 
~. ( :p,c_ y ) -,.. , . - <t!.CN,I// IJ4f 

- J. ~ES /;, ... r 
f /()(It) L~ ~/ti'/ 

- ( '/},,(. i 



( It] Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page _L of_\_ 

Well: \~ 1\'Vvv:1 \tb Depth to Bottom (ft.): __ ___,\,__, __ .}"""-'-\ ____ _ 
Site: SWMU \ Static Water Level Before (ft.): __._.a. .......... \ii,,._' ____ _ 
Date Installed:___...:' :+-Jl~..:..llli~-- Static Water Level After (ft.): _ .... n .... ~ ............ "-......_ ___ _ 
Date Developed: "-'. Screen Length (ft.): 1 O' 
Dev. Method: Surge & P mped One Well Volume lQEmL): __ • ....,~..__ ____ _ 
Pump Type: \..y\Mn.)i ~1.A.'o'i\Q Casing ID (in.): 2 i~PVC 

Cumulative 
Water Level Specific 

·Time Water Flow Rate 
Readings 

Temperature 
pH Conductance Volume (mUmin.) 

(Ft. below TOC) 
(Degrees C) 

(Units+) (Gal.) 

\~\l ~~"\ 
\S~ ~~ ~u.~~ \'}_.\I...\ ~.i;~ ~\d-

\C\d'\ \)~'( 

\~ '\1 \'S~~ 
\~ \.\ \ \I\.~ 

\"'~"' ""-( .M':l!;'( \'.).:~-\ ~..t..o "'l.. '-\,\ -
\~".~ 1)Q_'( 

\S~ \'S.SS -
\l..t"l"'.I. rs."'""' 

\L '"'-' ~"\ -

\(,, l"1\ ~\lu..J. Do~ \1.~\ "5Xl \ta/) 

Responsible Personnel: -~..c.x.-.------
Drilling Company: • Bowser-Morner 
Project Name: NSWC CRANE 
Project Number: N9060 CTO 0279 · 
PIO Readings: Bore Hole~pm 
PIO Readings: Breathing Zone~pm 

Turbidity (NTU) Remarks (odor, color, etc.) 

<.:,..I'>' I~ \'\l.· \'t;.\""1 (\Q. \, ~ '"'") 
~~t\~ 

. 

'1. '1.\a..-, 

·:·· ........... 

-..... 
' 

""l').ouo 



[ I t:J Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page _1_ of _1 _ 

Well: _;..;::;...;_.;,p...;....o...--:...----- Depth to Bottom (ft.): 2/J.~~ Responsible Personnel: _r._.__;,~_o..i_· ~_+\N _____ _ 
Static Water Level Before (ft.): __ f __ <i_ .. ..._'J.._I ___ _ Drilling Company: _ Sowser-Morner 

~~~-=-----Static Water Level After (ft.): --'~/._7 ...... 6" ____ _ Project Name: NSWC CRANE 
__,~~-='----Screen Length (ft.): ____ 10' 

One Well Volume (gal/L): 1: 6,1,,,. I 
Project Number: N9060 CTO 0279 
PIO Readings: Bore Hole~pm 

_..:;..;:...;..;....;...;..;;::::=;...:__-- Casing ID (in.): 2 inch PVC PIO Readings: Breathing Zone_g_ppm 

Cumulative 
Water Level Specific 

Time Water Flow Rate 
Readings Temperature 

pH Conductance Turbidity (NTU) Remarks (odor, color, etc.) Volume (mUmin.) 
(Ft. below TOC) (Degrees C) (Units __ ) 

(Gal.) 

~0,_< C) - Jl')/!kl { t!?>1!N) 57A,, I ?/./·<?"'-"' 
0 830 

, 
11.35 6 t .. 8 - - . ' d. 3o4 f' / l)t .,., ii 

ci;j 3;i J6 - - 12--13 5.11 I'>,/,/ f/()~0 , , 
C>~• 1.: I (c, - IZ44 - - - - t. I 

'1~4. 7 .z.. 4 - )1_, fl~ It, 7~ ?...fl (). / 1Z. 7-/t.>C ..J I ,,:u.,.,,.) ::./"/ b pv..e e:; 6""" 

., 

' 

., 



. [ IL) Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page _!_ of _!__ 

Well: 13 M W7 / $ Depth to Bottom (ft.): _ ____;3;;...;3;....._4_4 ____ _ 
Site: SWMU ~ . Static Water Level Before (ft.): ___ /.'"""'t:_._7_1 ___ _ 
Date Installed: J(A~~s Static Water Level After (ft.): -~1A!""'"""f ____ _ 
Date Developed: £1/~0 ' Screen Length (ft.): ____ 10' 
Dev. Method: Surged & Pumped One Well Volume (gal/L): .~,.. I 
Pump Type: -....:~:;...:../...;..:lf......;ill=1.li.;;__ ____ Casing ID (in.): 2 inch PYC 

Cumulative Water Level Specific Water Flow Rate Temperature Time 
Volume (mUmin.) Readings 

(Degrees C) pH Conductance 

(Gal.) (Ft. below TOC) (Units __ ) 

/044 0 - /~,71 

/.J4:) I -19'/'~ - 1~21' 6.IJI t).:J~3 

1~4'1 ~ - - ~4. 7g 5",2.8 O.C/4 9 

/C)')t:J :t-~,,,.1 - ( 'P~v) , - -/6 -:JS' - 31.t:.'-' -
}Jr)() - )'I. ;f!J - - -
//o-:) ~ - 30.1a ;~,JZ. ~zo 0.3'77' 

Ji LJ' A(,.~ I - ( <'/>~..../ ) - - -,, 
1116 i - -:t;.o " - -· -
11zt;. J, - 3/.2~ 11-Zt' l-9. e e1 d,3"7 
li!Z 7 7 9A../ - ( "/:),, " "\ - --7 

Responsible Personnel: 7: ~.I""#"' 
Drilling Company: _ Bowser·Morner 
Project Name: NSWC CRANE 
Project Number: N9060 CTO 0279 
PIO Readings: Bore Hole~pm 
PIO Readings: Breathing Zone_!2._ppm 

Turbidity (NTU) Remarks (odor, color, etc.) 

'S~A,r/- )'?~,,-1i/ 

+ /Olf a ~"-µ 
~/ t:.U.J 0 13,u.1 

- (-pllf) -,, , - If'< ,j,_,..,,, (' 
~ ~r,.,...l~,....t i' 

r /01:>c.J ..L R.sJ~,,,,,,.rl' fl ,fl-/ 

- 7 p~,,/ ) 

- ~,,('CH',A/4'/~ 

!-lo" 0 J./- R',(./-1 ~'£ f'./,A 

- ( 1)',A.-1 'M 
' 



r It] Tetra Tech NUS, Inc. 

Well: /3M~7 /~ 
Site: SWMU \3 
Date Installed: 3 )31 /o) 
Date Developed: 1 l/4/0.3 
Dev. Method: Sweed~ P;mped 
Pump Type: WA.#4t«A ; 

Cumulative 

Time Water Flow Rate 
Volume (ml/min.) 
(Gal.) 

IL .-5'4 0 $ 

i(j,,§t. z. ;-~~' -
,, Q ( I -
L 1c;.>G. ~ -
L 7 l l 2,,5' T"'" I -
11 i) 4 <-1.+ t -
I 7l.3 i I -
t133 49..,./ ..-
} '1'1< t,,'.,11. ( -

I 

MONITORING WELL DEVELOPMENT RECORD Page _l_ of _I_ 

Depth to Bottom (ft.): t Z · o 6- Responsible Personnel: ..,-: ~.JA ## 

Static Water Level Before (ft.): _ .... 9_ .... ~-"----- Drilling Company: _ Bowser-Morner 
Static Water Level After (ft.): _ ..... :z..o...._ ....... 4...,,-=..__ ___ _ Project Name: NSWC CRANE 
Screen Length (ft.): ____ 1 O' Project Number: N9060 CTO 0279 
One Well Volume (gal/L): I 8 PID Readings: Bore Hole_E_ppm 
Casing ID (in.): 2 inch PVC PID Readings: Breathing Zone_Q_ppm 

Water Level Specific 
Readings Temperature 

pH Conductance Turbidity (NTU) Remarks (odor, color, etc.) 
(Ft. below TOC) (Degrees C) (Units __ ) 

- - - - - <..-+.11-"" p, 1,,-c..• 

I~. -s-o 12. ,..,, 6U- ( 1',...., \ L+. t-,,..a.v 
~ 

l, & J' .,_ I ooo 

/~. 33 - - - - "\.... I 

./f",£,,.. ,<./ .J;( & '1IE" 

JS.Z.' - - - I -
iJtJ.. 4C. - - - - ., 
l,.10 I'!> 14 r"~ I. ol 2- + {o,;>c.> ( 1).i(-i) 1 .. ,..l ~ 
/6· 2.8 - - ~ '- ·~ I -- -./J I, A "<:i."4!" 

/4, 84 - - - - L 

'7 "··"" 

i l-. 't't 1:57 /, 2-"7 + /ooo "n,-(V ......::-(-
/ 



[ It) Tetra Tech NUS, Inc. 

Well: 1.3 Mw 7" ~ 4 

Site: SWMU \'3 
Date Installed: 4 // /d3 
Date Developed: #/f0!3 
Dev. Method: Suraed & Pumped 
Pump Type: 's/Azl.b;e.c..,;t 

Cumulative 

Time 
Water Flow Rate 

Volume (mUmin.) 
(Gal.) 

14,c:J " -
14?3 3 ,,) "Jt-' I -
14~8 -
IS 03 ti• -
J:S"08 3,59.,. / -
1Sd' 4 ?.(°'i,,_/ -
15' I<; J, . -
1 :52. 'j ~ .. 2.5" y4- / -
1'131 ~ 94./ -, 

MONITORING WELL DEVELOPMENT RECORD Page_/_ of _ 1 _ 

Depth to Bottom (ft): 2. 2. • IS Responsible Personnel: /. Ro.;"'~,,J 
Static Water Level Before (ft.): _ _,$.""" • ...,.z. .... o ___ ___ Drilling Company: _ Bowser-Morner 
Static Water Level After (ft.): _...,.2 ... z. ... , .... e_.s-____ _ Project Name: NSWC CRANE 
Screen Length (ft.): ____ 1 O' Project Number: N9060 CTO 0279 
One Well Volume (gal/L): __ =2. .... -..... ? ____ _ PIO Readings: Bore Hole~pm 
Casing ID (in.): 2 jnch PVC PIO Readings: Breathing Zone~pm 

Water Level Specific 
Readings 

Temperature pH Conductance Turbidity (NTU) Remarks (odor, color, etc.) 
(Ft. below TOC) (Degrees C) (Units __ ) 

U.7~ - - - - 'S~~ r'~ 
II.~ tt> /.2,-~6 5.'' L~..JI ·+/tJ4'J J),tY IJA;t../ 

/b~jl - - .... - tlfJc.H~t:rl 

/6,04- - - - - J 
l~-45 - - - J, -
Z..'-'. I~ I1 .. 2.,.. ='-" :)' /,.770 f-lo<:>o GN-~ Jl.11/1/ 

it! 6Z- - - - - /.E~,.Y#"' .,r 

/7,60 - - - - J 
2 z.. 't;5"' IJ.St:> 4t~ /,MQ ./-/ooo P..<.i J.5,<,.t</ 



( IL) Tetra Tech NUS, Inc. 

Well: /3MwT2.I 
Site: SWMU \3 
Date Installed: 3/'¥e.13 
Date Developed: ~~/..i 3' 
Dev. Method: Surged & Pumped 
Pump Type: W~rz€-<<~ 

Cumulative 

Time 
Water Flow Rate 

Volume (ml/min.) 
(Gal.) 

0108 Q -
()9// A -
6?1~ ... 
t:>9Z.I -
d'Jlt:. , 17 -
oqz~ I -
o~ 34- I -
C> '3 -~ '; -,, -
o~ 4-4 I -
:,) 94 7 JO ,._ 

MONITORING WELL DEVELOPMENT RECORD Page_!__ of _I _ 

Depth to Bottom (ft.): /7. 7tr-
Static Water Level Before (ft.): '/.£G 
Static Water Level After (ft.): /f. ~3 
Screen Length (ft.): ____ 10' 
One Well Volume (gal/L): /.~ 
Casing ID (in.): 2 jnch PVC 

Water Level Specific 
Readings 

Temperature 
pH Conductance 

(Ft. below TOC) 
(Degrees C) (Units __ ) 

~· ,1.71-. ~ ,.4-S' - - -
/~,oc>(rx..1) /2..G'I $.G6 o.za7 
ll.~d - - -
11,.11 - - -. 
11. St::J - - -
;.;.3~(0~·1) I I ~'i 5".6.5" 0./9 £J 
1'3.i~' - - -
1/. JS - - -
/I '7 6 - - -
it&..~< I '3,13 

,_ 
,.,, 18 CJ. /1'1. 

Responsible Personnel: T, iOJAHrJ 
Drilling Company: • Bowser-Morner 
Project Name: NSWC CRANE 
Project Number: N9060 CTO 0279 
PIO Readings: Bore Hole~pm 
PIO Readings: Breathing Zone~pm 

Turbidity (NTU) Remarks (odor, color, etc.) 

- s-r,,,,..-1- "7v,..~..r 

+I otJo (DA'/ J BtAI :-:"> ~• ,· c. L( ,( ,r / j,,,,,,..r,e, 

- ~~""'""".:: d' 

- I 

- J. 
+/UJ~ ( D .c:. ... ;) RX.,../ 

...... 

- .J"" E ~ -"'#"' 4" <I'" 

- \ - • +/oa<.) T 1),, -1 1 
..... 



[ I L) Tetra Tech NUS, Inc. 

Well: l'JMWTL .,_, 
Site: SWMU 0G 
Date lnsialled: ~~ 
Date Developed:a 
Dev. Method: SurgedPwnped 
Pump Type: WAtf41"ff/A 

Cumulative 

Time 
Water Flow Rate 

Volume (mUmin.) 
(Gal.) 

/d"e 0 -
/() // 2.. -.)' -
/d/C -
/(J~ I ~p -
/oZ'- Z-5 -
JcJ Z..5 3.s -
103 4 I -
/tJ1,Cj ~ -
/o-<f4 3.5 -
Jo4G Li< -

MONITORING WELL DEVELOPMENT RECORD Page _I_ of _!__ . 

Depth to Bottom (ft.): /7. 7~ 
Static Water Level Before (ft.): /t:J, ~ z. 
Static Water Level After (ft.): ___ b .... t. .... 'I ____ _ 
Screen Length (ft.): ____ 10' 
One Well Volume (gaVL): /..Z 
Casing ID (in.): ? jnch PVC 

Water Level Specific 
Readings 

Temperature pH Conductance 
(Ft. below TOC) 

(Degrees C) (Units __ ) 

/0 -~ :z. - - -
l".'it:> 11./Jtf. 5-}'- t'J.Z.11 

/4-!8 - - -
i4- 32.. - - -
/J. '"7 7 - - -

17. Cl 1- I Z, '14 .,;o:; c,;.z3r 

J 't. ·7 0 - - -
14 ~g - - -
i'.3. 4 I - ·- -

. ·" 
1.J..f J i'.6a d. z.z.,z., i6 I) 

Responsible Personnel: ..,-. ""OJA ;1,J 

Drilling Company: _ Bowser·Morner 
Project Name: NSWC CRANE 
Project Number: N9060 CTO 0279 
PIO Readings: Bore Hole~pm 
PIO Readings: Breathing Zone__Q_ppm 

Turbidity (NTU) Remarks (odor, color, etc.) 

- ~,,.,.,; l'v"~ ~ 
l-/uo<:> 1),L'/ 01'/f""'? ( J<_,,~/ 

- Jf£~RA.e~/ 

-
- 1t' 

'f-/gCJQ i)-<.y - p F-' ,,. • • ,,.Al' 

-
- , .. l. 

r I uvo ( 1)L.'('} C),( 14.,,} "- Aifv-/ --



[ I t) Tetra Tech NUS, Inc. 

Well: iJMWT Z3 
Site: SWMU \"5 / 
Date Installed: 4 // a.3 
Date Developed: 4/11,h 3 
Dev. Method: Surged & Pumped 
Pump Type: Wtr..tf&~ 

Cumulative 
Water Flow Rate Time 

Volume (mL/min.) 
(Gal.) 

/3.5J 0 -
13 ;f"j' 4-9,,,./ -
1400 -
1405" ' -
14 IO 49,,,,./ -
1411 5 7-t I -
1421 'J. .,_ 

14 31 s '"" I -
143Z .s.;,,,,,/ -, 

.· 

MONITORING WELL DEVELOPMENT RECORD Page _!_ of _j_ 

Depth to Bottom (ft.): Z"r S"" Responsible Personnel: _z: .... ~ ...... ~ .... o-.JA~H....,__w _____ _ 
Static Water Level Before (ft.)~ --=IJ ....... 2-.... 8....._ __ _ Drilling Company: _ Bowser-Morner 
Static Water Level After (ft.): __ z,.._z._.1_0 ___ _ Project Name: NSWC CRANE 
Screen Length (ft.): ____ 10' Project Number: N9060 CTO 0279 
One Well Volume (gal/L): 2 .~ PIO Readings: Bore Hole~pm 
Casing ID (in.): 2 inch PVC PIO Readings: Breathing Zone~pm 

Water Level Specific 
Temperature 

Readings (Degrees C) pH Conductance Turbidity (NTU) Remarks (odor, color, etc.) 
(Ft. below TOC) (Units __ ) 

8 .u - - - - S+A,..,.. PU'"/ c. 

Jf.~7 /?CJt:J 4..29 o.Z48 + I c:i~a (Dr 7' ) bl. 3,,,<r./ 

i7.Z8 - - ... > ,R;~,,~4' 

/, .. 7 I - - - - ' I~. I" - - - - ... 
i 1. e<:> / J. 'Jo 15,tn d. Z.i" I + ,.,..u (_y~ '-f) A./,,if 

i '·oz. - - - - ;(''" d AA,. p-< 

17.5S - - - + -
2 ;/_.,/ ~ 13. t-7 t::~') ,,-.L""A ./-/dfJo (DI"--/ ) 

' 



( It) Tetra Tech NUS, Inc. 

Well: l.?MW7 Z..t:/J 
Site: SWMU ~ 
Date Installed: ~ / &>3 
Date Developed: J/ ro 3 
Dev. Method: Surged & Pumped 
Pump Type: WA#G1t&1« 

Cumulative 
Water Flow Rate 

Time 
Volume (mUmin.) 
(Gal.) 

llSS- 0 -
/2..,..8 4tM... -
/Jd3 I -
/J08 ~ -
131;3 4-r~I.. -
I J 11' d.. CA I -
J'!>Z~ J -
;J 3 !{" r; lfA I -
/3 J 7 7.'j-9.r I -, 

MONITORING WELL DEVELOPMENT RECORD I /Page_ of __ 

Depth to Bottom (ft.): Z. S'. I , 
Static Water Level Before (ft.): 2. 55 
Static Water Level After (ft.): ~J-? o 
Screen Length (ft.): 101 

One Well Volume (gal/L): - 2. ~ 
Casing ID (in.): 2 inch PVC 

Water Level Specific 
Temperature 

Readings 
(Degrees C) 

pH Conductance 
(Ft. below TOC) (Units __ ) 

1'7'~9 ~ ''S$' - - -
23 .. 2.C> Jf.60 L ~,(" A,~fi / 

2./,39 - - -. 
Lo.a 7 - - -
11.ZZ- - - -

2.3 . ., ' 14. 8( ,:5'!'; d.~33 

zz..~o - - -
2.(J·. 8" - - -
2. 3,,G) /-{.JI 6.41 () G,74 

Responsible Personnel: ~ ,e"'""" 1-1,,.I_ 
Drilling Company: _ Bowser-Morner 
Project Name: NSWC CRANE 
Project Number: N9060 CTO 0279 
PIO Readings: Bore Hole~pm 
PID Readings: Breathing Zone~pm 

Turbidity (NTU) Remarks (odor, color, etc.) 

- ;1',t,,,,. f /q ...... .r;;'cf"" 

-1" /d d .:> ( }?-<: y) 8~AI" 

- /£'4&.#4~~4" 
-
- -~ 

+/ooo (-D,,r. '-/ -") fi,o../ 

- '?. , , a t!:Jj.IJL t: .ti~ 

- J,. 
~ /tJod ~'"/ 17,e,,.../ 



( It) Tetra Tech NUS, Inc. 

Well: /JMW725' 
Site: SWMU \) 
Date Installed: 3 / l8/03 
Date Developed: +I 1 4 I a 3 
Dev. Method: Surged & pt(mped 
Pump Type: W.,.f.f.r..,.,;;,., 

Cumulative 
Water Flow Rate Time 

Volume (mUmin.) 
(Gal.) 

ti tJ" 0 -
J 10 I ,, ~ -
Jt cJ'- I -
ti It ~ -
I/ I(, /. '5" -
// t 7 2.l;i' -
112.a. ~ 

//~{ ,.., -
/ 13Z.. 2.if' -
JI i :3 , '.:; -

MONITORING WELL DEVELOPMENT RECORD . Page ..L of _I_ 

Depth to Bottom (ft.): _____ 1_s_,_o_z. __ _ 
Static Water Level Before (ft.): --~'=-""""'€--'"----
Static Water Level After (ft.): __ __._1 ..... 1 ...... 1 ..... a ___ _ 
Screen Length (ft.): ____ 10' 
One Well Volume (gal/L): /.2. 
Casing ID (in.): 2 inch PVC 

Water Level Specific Temperature Readings 
(Degrees C) pH Conductance 

(Ft. below TOC) (Units __ ) 

/o .. <"' - - -
/6'.1" I Z.. 37 S'J5 0,$'6' z. 

/;: ~1 - .... -
;~ 4.-S- .. - -
1<. 4c; - - -
/&'.a:; - //. 19 ~-4~ C>. b/U 

/~.&!' - -.... 

i"-~"" - --
J~.59 - - -
I 7_ / 0 

..... 
I l.o ::> 's'' o.6J' 

Responsible Personnel: T- f?c..;AH;-/ 
Drilling Company: _ Bowser-Morner 
Project Name: NSWC CRANE 
Project Number: N9060 CTO 0279 
PIO Readings: Bore Hole_.£._ppm 
PIO Readings: Breathing Zone_Q_ppm 

Turbidity (NTU) Remarks (odor, color,· etc.) 

- $f';1,.,1" /v? e 

1-/t1t1d J).t.-( ( 8,l(AJ) 

- h.::.,y,u~I 

-
- , .. 

+"'"'"'<:. J),<y' (~#). 

- L'L ""'"'~ff! 
-
- ~ Iv 

1"/oOO TU-1 



[ IL) Tetra Tech NUS, Inc. 

Well: 13 MW/ l~ 
Site: SWMU \j 
Date Installed: :z:.i9f.r 
Date Developed: '1 / 2. d3 
Dev. Method: Surged & Pumped 
Pump Type: IN'lllf L.,C 

Cumulative 
Water Flow Rate 

Time 
Volume (mUmin.) 
(Gal.) 

07'95 - -
<.1747 ""'/. 8 "",,I'~ 

"7:54 -
07~1 -
e,~.:>4 P' -
Gf105" ..... z.5 -
0 )1 /-)' -
osz.s. " -
092~ "'-7.· 4 --
08~'-' I -
084G:- ~ -
(jp, 4 7 .-4.0 -

MONITORING WELL DEVELOPMENT RECORD Page _ 1 of _I_ 

Depth to Bottom (ft.): 22· 17 
Static Water Level Before (ft.): _ _,,._._..8....,4 ____ _ 
Static Water Level After (ft.): _ ___,:P....,1<'-->'-----
Screen Length (ft.): ____ 1 O' 
One Well Volume (gal/L): /. 8,9""-I 
Casing ID (in.): 2 inch PVC 

Water Level Specific Temperature 
Readings 

(Degrees C) 
pH Conductance 

(Ft. below TOC) (Units __ ) 

,.sq - - -
( 't)Ly) - - -
/~O;i - - -
l'tJ 75' - - -
I e41 - - -
( "{)~'-/) //.~If. t:.9" o.4 1'i'" 
; ,,6 IJ - - -
i'J.J'V - --

( DI< y) IJ.fJo 6.te ''· 1 t} 'j 
2d . .t/-5 - - -
2C).a3 - ... -

( D,1_.•/ ) /L.,J2. ~.'f'I o.J~7 

Responsible Personnel: "1': /PoMH# 

Drilling Company: _ Bowser-Merner 
Project Name: NSWC CRANE 
Project Number: N9060 CTO 0279 
PID Readings: Bore Hole~pm 
PID Readings: Breathing Zone~pm 

Turbidity (NTU) Remarks (odor, color, etc.) 

- - $'~,..ti ;P'u..c.c / 
""\-' t Cl <1 e.i L~ 8,,eA/ ( p,;.,. ) 

- ,(1u.J,11.,,.,< 

- I 
- • /?4 s-/,,,,,/ 

+1cic.<J / "D.<'{ ) Lf. ,&,eA/ 

- ~£~Jtit,,M 

- J. R ,t')"I.,,,,./ 
+ l(j(J~ I/),,..~) i-f. $,(..;./ 

- °',e.(c#;11,t4/ 

-e- J, I(,( f ./.., ,,. ;-

+- fdO\J r v .... t J Lt° li~"'- 1 
~ ./ 



APPENDIX C.8.2 
SWMU 13 

MONITORING WELL DEVELOPMENT RECORDS 
ROUND2 



Well: 13MW(Z7 
Site: ~WMU 13 
Date Installed: \ \ - 5 · 6.3 
Date Developed: \ \- i e ~03 
Dev. Method: '>'.tHt,E ~ -'4H"4.4"" 
Pump Type: ,,µ;,.rA/~,'r_ 

Time Cumulative Flow Rate 
Water (ml/min.) 

Volume 
~L 

1230 0 -
JZ+o 7'- 700 

ll.50 14L 700 

1360 Z.IL .. 7ao 
1301 25.9L 700 

J"' ,,., 25., L -
13'2.7 25."j ,_ -
t33.3 30.\ L 700 

1348 ~.( /. -
J3S8 36, IL -
J4-tJ3 :A~.t:. t. 70~ 

-

MONITORING WELL DEVELOPMENT RECORD l I 
Page~of __ 

Depth to Bottom (ft.): _z=2_.4.._ ___ Responsible Personnel: __._1.._,.,e......;._a_J-4..,..J/..._I'<_../ _______ _ 

Static Water Level Before (ft.): Io. 2.. Drilling Co.: Bowr.&A:. ~.e....,,-6"...c 
Static Water Level After (ft.): Project Name: N s W c c£'~.tr 
Screen Length (ft.): l 0 ' Project Number: ---"-"-~_0 __________ _ 

One Well Volume: 7. 4' PIO Readings: Borehole_~_ ppm 
Casing ID (in.): Z" c?q PIO Readings: Breathing Zone-=- ppm 

Water Level Temperature pH Specific Turbidity 
Readings (Degrees C) Conductance (NTU) Remarks 

(Ft. below TOC) (Units __ ) (odor, color, etc.) 

10.z - - - - sr,,,..cr- 'Ar" Jo', 

·~5 - - - //dOG q,-..OV~.O/ 8.-CAI 

f (..70 - ..... - ~(Oda c$.c..,,,,. ~..-<:/ 

;/_O.S't..I - - - ;:>l~~o .<:'~A-I 

/;>Ill - - - > J<Jd(J /....c:A-'/ 
Z.l.3Cl - - - - ...ec C-"'.A..CC:E 

Za.<:,O - - - - I/ /f'c£ s.,$,<f ~~ 
rx.i ·~-.51 ,_,, 0.1.a.G ) fCJo' ~.f u>--y 

-2...(.Z-'> - - - - R G ,f ,,~ • ,, .r-

-z.o. t.8 - - - - i l 

f}L'( /&_o -1" 
1'. "' 

0.313 "'7(000 ~-I. t:An~ 



---.. .i.,. __ ,_ 

MONITORING WELL DEVELOPMENT RECORD Page _J of_( _ 

Well: 13 M \.JT" 2 5 Depth to Bottom (ft.): q \ ·70 / Responsible Pe~'!_nel:_S~· GR. __ ctrC..,.--__ ....,........ ___ _ 
Site: SWM.t.l I~ Static Water Level Before (ft.): i"6·S7' Drilling Co.: 16'QW.S ~ - ~e..f\J e<Z 
Date Installed: . l l-:'f 03 Static Water Level After (ft.): or~ Project Name: N.&~~ce~e-
Date Developed: (I /~ O 3 . Screen Length (ft.): I 0" Project Number: _Y.::..0=..;::(dD~-----.-:~-------
Dev. Method: S~fJ.LtrH~u;4f One Well Volume: (.i' j PIO Readings: . Borehore&?;ppm · 
Pump Type: WMT~~&\t LEf. Casing ID (in.): fJ. '' . . PIO Readings: BreathlngZOn~ ppm 

Time Cumulative Flow Rate Water Level Temperature pH ·Specific Turbidity 
Water (ml/min.) Readings (DegreesC) Conduct~c~ (NTU) Remarks 

Volume (Ft. below TOC) (Units 
0 ~""' (odor, color, etc.) 

(Gal.) ' 
' 

.:tt..tm4\L. (0 "<!J ~o ·.S-?(c!tl/) .,,,,_ 
S--tAr+ -

l02..o ..3·0 .. ..... 
~q.90 ,g.,~ 1o:ri_ O·lf'IS <M91- ~-IJO ()0tJR ~ 

/0 ?Yo - - 'tl·SO - _, - - ft-U.Ok.Jt /\) & Rec~ 
I 01.fO - - - -· su~ t4/ B'-«:ic:_ - - -
r~so _)~25 ~.!t_<.-er( 

l; f .() 5'Jt'I' /{p·Y-f f 0·93 O·l.(fe,3 9~91 Au l"lw / rJC eEL~ 
t·\ GO - - )~ '9,,'5 -v - - -- -
f 11n 3 1 2.51'4 B~Le~ ~\·r5'J,~ 17· 13 Io ·7'1 0. t.fo/'I 9<:Jcp- . GR-l?f- N'a oDaR 

-·J• ' .~: . 
-~ 

, 

' 



MONITORING WELL DEVELOPMENT RECORD ~age _I of _1 _ 

Well: _ _._/_S_'.11_.__LJ___._T_~_~ ______ Depth to Bottom (ft.): ~ 1.;( Responsible Personnel: ~ W{J DKWY t. H 
Site: <;wMu /3 Static Water Level Before (ft.): <l.18 Drilling Co.: 8041.rt:: R fr?ORtVB 'K, 
Date Installed: //-'1-o3 Static Water Level After (ft.): 'Dr') Project Name: A/S we CA::-t;<./£" 
Date Developed: Jl-6- 01 Screen Length (ft.): ---"-lo ______ Project Number: __ -.9..;;CJ.....;:6...._CI' _________ _ 
Dev. Method: PV!1f ... SuRC.E One Well Volume: · · 1. ~ jk \ PIO Readings: . Borehore_:_::__ppm 
Pump Type: lvtl.AL E. Casing ID (in.): ~ . . PIO Readings: Breathing Zone-=-- ppm 

Time Cumulative Flow Rate Water Level Temperature pH Specific Turbidity 
Water (ml/min.) Readings (Degrees C) Conductance (NTU) Remarks 

Volume (A. below TOC) (Unit~) (odor, color, etc.) 
(Gal.) 

08027 - "·78 - - - Sl!R6-E. FoR S111u l?z;c.w ft/11f, - -
08'30 :1 t '/'"' DRY - - - - 7HKIC - DA-RI< BROWN 

0?'-18 Re:su.1-1e ~J1P1A16... 7. / - - - - \V fovt..uL..., {; '' "I= 

0965 R OR.'/ - - - - Sc,.-()1/'1E.IV'r ON 8cT1 

0?08 'l 7 - - - -
O?t'1 / .:2 f)/fy !.S.68 ~38 (j,_'f~ > '!99 DA~&::. RfOwJ.J 
O°l~s B.oo - - -· -
0'/37 16 Df?..r /C5, /'{ 5S( O·S-3'-f '7 19'1 r:>lf{iy f3RoVIAl 
0?-55 Y.35"' -· - --
IOOD ..2 .2 ~it-l · '•. 'DJ{v (\ / 1"5'~ () 'I :s.<a (), S'tJ 7 C'/'11 B1?ow,,v 

r . 
PvVD .· 



MONITORING WELL DEVELOPMENT RECORD Page _f_ of_,_ 

Well: 13 MtJi 3o DepthtoBottom(ft.): :u,.,5· ResponsiblePersonnel:_S_·GR __ l_E"I{ _______ _ 
Site: $WMU 13 StaticWaterLevelBefore(ft.): ll•1b' DrillingCo.: Bow$&< /doANllC 

Date Installed: l I J bl 04' Static Water Level After (ft.): PL'/ Project Name: 1'1s<lk CJZ.:A.Nt' 
Date Developed: If (2.o £07 Screen Length (ft.): --=--/ ...... 6..,,..' ___ Project Number: _-q_._,()"'-'~~D~----------
Dev. Method: S¥<trE~ P.v....r<ief' One Well Volume: 2•'1 ,j!f · PIO Readings: . Borehole-=- ppm 
Pump Type: WUAL!( Casing ID (in.): ca. PIO Readings: Breathing Zone--==- ppm 

Time Cumulative Flow Rate Water Level Temperature pH Specific Turbidity 
Water (ml/min.) Readings (Degrees C) Condu~nce (NTU) Remarks 

Volume (Ft. below TOC) (Units~ (odor, color, etc.) 
(Gal.) 

1~50 0 I·< ADILI - l( ·<JO 
~ . 

.c:;~c. J:).Oq ~~'-' v'-u-J/lllr\• :u::>·eo~(t1] fS°·"O 'l·J'f (!).5'f2 ,so ~i I SL1<>H1 O~c. ope: 
Mt.,. I - Z.t •70 - - - - lftu>w1AJG-R~ 

lblG:> ~ 1.-E'~ 20· l.S - ...... - SCJmE"D w) BIAc.K.. . -
,'24:> f>·2S .. . 

· u·~~l"'"· ~b ·S-0 1<1.qo 'i·SG. (t).63? YCflf., 
~ Z5·6.5{dw\ - - - - 71-t..u.Jw. ,..)(}- ~··--- L-'I ~\..o'S'., ~~ ~ 

lC-32 2S·55 
..., - - - -

(G,lf'2- ~ , 2( .q f - - - .St)~ W / 6LOc.IC.. -
l<o5o 7 ·5 ... 1 ,~,,....· .. - Pie.\/ l«f ·I..( 7 q .. 3~ (!).528 - :'ttftf r-

I ·, 

·~-



MONITORING WELL DEVELOPMENT RECORD Page J_ of J__ 

Time Cumulative Flow Rate Water level Temperature pH Specific Turbidity 
Water (ml/min.) Readings (DegreesG) Condu~ance (NTU) Remarks 

Volume (Ft. below TOC) (Units~ (odor, color, etc.) 
(Gal.) 

133() 0.2..5 .•· , __ .......... fg.io (6-fS( c ,.~ 0•7'fn qqq-r-- f'lfr_JAJ , ND 01>0R.. 

/3~ z).25 - If.- • 
17·10 (°"'" "ltLUW (lec.Hl'trt!fr€" - - - - -- I 000 

I 3'f 'i?' ~ .......- lS·85 ..., - - - -
/3SS ~ ""1!51tatJ l 5·Lf 5 - - - mr.,.Li m.oo i8 - - ~ -
ll.fOO 1·So ,,,., -1 r 

l'2·77Qt'lr) J 5.~q·e, (,,.'Ko () .g57 c.r q<."f-f"" "j.•f.O ·~ ('?J;. 7? 
, 

- I.,, .. • 

l<f lS -- - 17 ·2.<l' v - - - - ~N~~~ 

1lf 1.a - l lo·'IO - - - --
t43o I E>.~o f CJ. 7 s l'd.t\) ( 5 •O'f ~·3t( ()· f..7$ qqjlr 

- .TX---::~ $'.bt>l p 001 

/'fl/0 - 1·'10 1c:>ScJ~wf~ 
/#.50 - (,. ·5~ 
/'IS_< l t .(}IJ ~w · rn J5QK' f.-53 (9.535 -, .-. ' 



Well: /JMWr 1 z. 
Site: fW/Yf V /J 
Date Installed: Io ·Zr 'J- 03 
Date Developed: ; / -<ff -o :J · 
Dev. Method: .5v~t..r .£ /</..e-~4 
Pump Type: ~NA'~.# 

Time Cumulative Flow Rate 
Water (ml/min.) 

Volume 
(Gal.) 

143), 0 -
/418 }/. S§.1-I -
l/44e 

I -
/4~f1 11P -
1500 L.5 ,.,,, .. / -
/.::;- /() , I -

i/5'Zo J -
15 z.,z... g,4', -

' 

MONITORING WELL DEVELOPMENT RECORD Page _t_ of _i_ 

Depth to Bottom (ft.): 24.. ~.5 
Static Water Level Before (ft.): /c::J, s.:r 
Static Water Level After (ft.): · D-'·Y 
Screen Length (ft.): /o ' 
One Well Volume: · I. "'.tA- I 
Casing ID (in.): Z" .. 

Responsible Personnel: ___.Z-w·w~="J::....4~1'/.~~-/ ______ _ 

Drilling Co.: <fqwr.cA 8'....-~...c.< 
Project Name: NIW<=- &#4 
Project Number: -~N~?~0-=6~o~----------
PID Readings: Borehole_:_::_ ppm 
PIO Readings: Breathing Zone_:::_ ppm 

.,;.,,. ..... .:~ s-.,,,,,.,,;.,, . /,,,J,.,,...... ~-".1 $" ~~· f &11P ~_, ......... 
Water Level Temperature pH Specific Turbidity 

Readings (Degrees C) Conductance (NTU) Remarks 
(Ft. below TOC) (Units__J (odor, color, etc.) 

/t>,~5" - - ... - 4,-e.4 

( p~y) - - - 04}/ -
/4.41 -- - - 4 C.v'..(.<~41'" 

11.Z.' - - - &c;y_.,,<'46( ..f4>",s.,.....r- 4/H/ -
(pey) /8,76 (£J.eyJ 

, 

~3c> a#/ ){Oot:! Cl-<#</ 
/h,(')d - - - 4c.N~L/.t£ -
/4,60 - - - - ~cu...,_.a;..r ( A'crb-~ /~...-
fo~y) //).Z.,!f" .-5:'1~ o.45:) ( t>.C.'I \ 

,, 
)1000 ~--..,y;-"<"..,..... - $..</V 



~·· 

MONITORING WELL DEVELOPMENT RECORD ·Page_!_ of _
1_ 

~ 

Well: 13 MW T.13 Depth to Bottom (ft.): Z 1-8 Responsible Personnel: _ _.7~-A_,,,..J._·,,,,,_:K:.....,;...';./_' -------
Site: SWf'U/ /3 Static Water Level Before (ft.): /} .. 8 Drilling Co.: IJ.:>wr.#< Mi<V4-A:... 
Date Installed: I t ... <6 - 0..3 Static Water Level After (ft.): ____ Project Name: #S We ?.<,,u./4'"" 
Date Developed: I// /1/4!1 · Screen Length (ft.}: tt:J' Project Number: __ 9_..;;d'"""'~---Q-----------
Dev. Method: !q~, ~One Well Volume:#. 1 '- PIO Readings: Borehole-=- ppm 
Pump Type: !?£,ul.Jtfi:.L1f~ Casing ID (in.): 2 Ne . . PIO Readings: Breathing Zone-==- ppm 

Time Cumulative Flow Rate Water Level Temperature pH Specific Turbidity 
Water (ml/min.) Readings (Degrees C) Conductance (NTU) Remarks 

Volume (A. below TOC) (Units __ ) (odor, color, etc.) 
(Gal.) 

154-Z - ~ 
I .7. 80 - - - - -

IS5Z Jt/JO L Soo 20,40 - - - 7/(J(JC) IC - ·- • ,l?,J1,,,, 

1554 <J.60 L 800 ( o~v \ - - ·- {D~Y) -
11604 'J,_~ 0 L.. - z.0.48 - - - - Rc<:::N_.,..t' c:Se""" 

lb/4 ,,bo L - 2~.D~ - - ._ - ,,, 
Jfol7 J2.0o L eoo ( I>-<Y) J~ IS" b,OO 02.oZ- .., 1000 S~"' (D-<:YJ 
l~'Z.7 12.00 '- - '20. jS- - - - - /('£< V,f/.ICQU-

·~-~2. •ZJaa L - 20. 73 - - - - l ' 

/fb33 IZ.80 L eou ( j),C y 1 13.' '1 .i;: e' o.z..47 ~/CJGd 8/C.~ (D<v -

. --~ 



Page._{_ of L 

Time Cumulative Flow Rate Water Level . Temperature pH Specific Turbidity 
Water (ml/min.) Readings (Degrees C) Conductyv:f (NTU) Remarks 

Volume (Ft. below TOC) (Units t.).; · . (odor, color, etc.) 
~>L 

SG ~ 
l 5tX.J u ~ [I?/() -~ 'f'1 I . JfA.JI t, .CJ ( r;;,E,'(<( qf:fqr L:f. /jf'/PwP( C&t(;-y'" -

tS.l,Q 6.ooL ~) Co·~· tl,·23 6 ·f ·1 0.15 l 3 ~49 11.o a:;l.py' 3 .. 

iS'K~ 7 .. aoL ~~'<: ·7. 0-C .· - -~ - -

i~ 7.,.o~L ·110 ,,,, ..... -~'!' ___, - .,(/GCO fS.l''~ ••*'T v. ;;,:,,, '- I --
/620 zz...oot. .. ,50 l~IS' - - -· + lcea~ i1AN 
1630 3o •. o~~ e>oO 13 .. 75"' ~,,53 5':94 o.~z.. . ~klOO .Q,,Cr/ 

14l4D ~8,c:>o 4- 9dO l7-R? /6.6c:1 £So c;.384 >1000 8<4'1 
/&>6CJ ""/-tt.dol.. eae .z..a .. za /b-47 5;1-S- 0.4/4 '/°{,QC<;) 8-e/../ 
/608 ~Z,1 L 8t:f Ci 11..cy - - - - J:)Ey_ <:::4~k4. 
1108 - - i ~ .. 44- - ·.- --·. ~ ~~--t:."'Cic:r--

. 



MONITORING WELL DEVELOPMENT RECORD Page_!__ of_!__ 

Well: /3 J.Ai/JT 35 Depth to Bottom (ft.):-----"~-"'· ~----2 __ Responsible Personnel: _...t""",,__7 •_.t=~=" .... ·"'""""tl'--. /_.; _______ _ 

Site: -;ity'#~ /..3 Static Water Level Before (ft.): «. /~ Drilling Co.: llcr1H4tr.tlf' /?lf..cu<EA. 
Date Installed: 11~ 19-<:JJ Static Water Level After (ft.): P..<y Project Name: Nsw<! (!bf.N4° 
Date Developed: I Z- 7 - 0~ Screen Length (ft.): /d Project Number: _ .... N ......... 9....;:;0....;;6'"""o __________ _ 
Dev. Method: .6A,'14f-A. ~.; J One Well Volume: 4L PIO Readings: Borehole__..=:._ ppm 
Pump Type: ___ ,'-----Casing ID (in.): 2 ""ct:> PIO Readings: Breathing Zone__::____ ppm 

Time Cumulative Flow Rate Water Level Temperature pH Specific Turbidity 
Water (ml/min.) Readings (Degrees C) Conductance (NTU) Remarks 

Volume (Ft. below TOC) (Units__...) (odor, color, etc.) 
~L 

IS.JS (:{j..f- 0 - btt/--16 - s-~.,£r- JJ.:v - - -
JfJS 4 - ··- /J2-i" j.67 (!).J'? r > /ui:i" ~;(£'JI 

i5 4S"' e - - '~-~4 '}.7z v.355 ~/c#·U I I 

I S'-s-o i z_ ·- - I ?.19 9.-~- ,o,78 ~ >lc.."r.:; 1. 

1er.irc /4. '5" - - -· - - - ?..-<v 
I (po5 - - t,;9. 4.3 - -· - - /(ccef~-<'<i'1' 

11P15"" 6 ~~3~ - -· - - ,. " - -
;62) - 6 7,z.~ -· - -· - ,,,, -

..) 
, 

"),/oy~ ,e. /,./('// ~ c -~o Vt',,. Y' , 



Well: 13/t'IWr '~ 
Site: W'4# / ..3 
Date Installed: // 5: tJ.3 
Date Developed: // ~o 03 
Dev. Method: ~¥~!'<-' 2 /~..t" 
Pump Type: /?4"A.-_s~H/t:. ' 

Time Cumulative· Flow Rate 
Water (mVmin.) 

Volume 
(Gal.) 

/?tfJP ~ -
1410 7.J.. o.7J. 

14Zo 14L o.7L 

/42 'Z. IS.4L 0-7L. 
L43 Z. /5,4-L -
J44?. 15.41.. -
;447 J!J.9 L o.-, L 

14SZ.. Z.Z.4. L. O. '7 L 

i4:5'1 Z5.,L o.·7L 

J~OZ, 7 '1, 4 t;;). 7'-

MONITORING WELL DEVELOPMENT RECORD Page_.!__ of _f_ 

Depth to Bottom (ft.): #!\, Z 7 .4 Responsible Personnel: -~"'---~;...;:...;.."..;;..o/_-"-'H-~ _______ _ 

Static Water Level Before (ft.): /,.3 Drilling Co.: ii!qws--'"'"" Ma~-v£.:'<. 
Static Water Level After (ft.): zz.10 Project Name: NS:wc <:;<,,,._#"' 
Screen Length (ft.): /a" Project Number: #Po6CJ ·'!! . 

. .,, 
One Well Volume: - 5'J. PIO Readings: . Borehole--=- ppm 
Casing ID (in.): __ -:&._"'_a, _____ PIO Readings: Breathing Zone_-::_ ppm 

...'4 /,Sf.r /. ~ 44</~ - '1ft'00 ~ 

Water Level Temperature pH Specific Turbidity 
Readings (Degrees C) Conductance (NTU) Remarks 

(Ft. below TOC). (Units_) (odor, color, etc.) 

/?.3 - - - - fi,r# 

24.Z~ 15.oB -r:sz d.~68 :>1000 L""- If!~/./ 

2,6.8~ /4,&' ~,~7 o. 6S-9 '] /fido l. I/ 

'1)<\J - - - - l?~y 

2.4.ZO - - - l/f'.rc _,,,,"1-'t.<i.41'" -
ZZ-~S - - - - /f.cGH.M-"--Q ~44/<.J-M 
2..4.48 /4.a; .?4tJ /'~.~7."} /()7 S/ C/.:lqe/.., , 
76.:Jo /4,$17 $.§2... ""·/- 3 z... ...,-3~ /i.£ 0 (.//J Y' 

2. 7 .. trJ 14.66 S".~3 o. ~Z..t 73.1 V. ~/ Cl.>(/d.., 
2..1. ld /,,,P,64 0:-5"8 "-6Z.~ 36.I LL.E~/<. 

/ 



Well: /J;i.t w r $7 
Site: ;fWNJd/3 
Date Installed: /o-M-o3 
Date Developed: / /-~ -~..s 
Dev .. Method: :r~-'t-' E ~,,,e 

> 

Pump Type: .-V,M4'L; 

Time Cumulative Flow Rate 
Water (ml/min.) 

Volume 
(Gal.} 

IJZ' 0 -
/J33 41~' -
)34-3 I -
/353 • -
/35:5 79,, I -
/4()5 I -
/41!' " -
1417 1094-/ -

MONITORING WELL DEVELOPMENT RECORD Page_!_ of _!___ 

Depth to Bottom (ft.): Z 7. /f Responsible Personnel:--=-"?":"..;;.-..;;.~..:...::::"""'"''""'#-'--'-;../.;,.._ ______ _ 
Static Water Level Before (ft.):/~ oo Drilling Co.: Ro~r&< At,..MNfi,,c. 

Static Water Level After (ft.): p.c.o/ Project Name: N ,-we <:._,(,lfN'4° 
Screen Length (ft.): __ /_6_' _____ Project Number: __.;;.N--"-"7_0_6_0 ___________ _ 

One Well Volume: 2 / £-' / PIO Readings: Borehole~ ppm 
Casing ID (In.): 2. "'' PIO Readings: Breathing Zone-=._ ppm 

.$. J' f ~ q'_.f,, .-.,,,,:,,,., ...JJ/1',,-,, .. ",,,.,. ~ ,;"c.--....-,,..- ~ 
Water Level Temperature pH Specific Turbidity 

Readings (Degrees C) Conductance (NTU) Remarks 
(Ft. below TOC) (Units __ ) (odor, color, etc.) 

/4._o - - -· - fi~;(/ 

( 1)-<!Y) - - - - (pA:.y) 

/~. a!S - - - £a~-".etfc -
/6.78 - - - ... I J 5"~--~ ,,, .. _,,,,.,, 

(D.<c.y} /7,~ £83 <:)_ -f. '3 7 ~J;; ( D.<:.Y) c/g,,;-c/~ - ,7.;44/'j'~ 

2.t>-1 d - - - Ref c.H-1 ~4 -
17.78 - - - - ,<e:.c#.#.<44° f f"/,,,.,.1'- /u.....,,,..... 

r D~f) iS";7c> ~t:>6 0.3,7 ~~.? ( D-<'I ) L)/dQ/f 
'-· 

, 



~ MONITORING WELL DEVELOPMENT RECORD Page _J_ of _t_ 

Well: /3/1tJT J 8 Depth to Bottom (ft.): 6 l b Responsible Personnel: h WVD\Cwyc H 
Site: Sw/J v P Static Water Level Before (ft.): 6"lt'( Drilling Co.: Bows-«&- MQA!NFA 
Date Installed: I l • 4 • 03~~ Static Water Level After (ft.): Dt! Y Project Name: NS'WC C,CdN4 
Date Developed: ll-'-o3l1J..-J Screen Length (ft.): -.---'l;...;;;O'-. ....,.._, __ Project Number: __ _.1--c.>...-6.__0 _________ _ 
Dev. Method:SVR~,. PvnP} r.t1U«>One Well Volume: 1 ,,., PIO Readings: Borehole-=:_ ppm 

Pump Type: i,/~ . Casing ID (in.): . .:2... . PIO Readings: Breathing Zone--".::_ ppm 

Time Cumulative Flow Rate Water Level Temperature pH Specific Turbidity 
Water (ml/min.) Readings (Degrees C) Conductance (NTU) Remarks 

Volume (Ft. below TOC) (Units~ (odor, color, etc.) 
(Gal.) 

/3oo ~R~ Fo£ .:S111111· 
l'-1.oo I V.fiTeR,. - N t1i wu R Kwe:. 
l~OO -6w1 '"'C. 1-J ~o '3Al"t~ WE 1..<.. Alo r ~Po ovc.1.v6-
Id So :3 ,713 -1 ~" /:./VDVC.t-1 WA-Tc~ 

0810 j 6:<. ;L1 

OR:is '-/ '1.:i. 8A/L P~Y G-.Ke'f 
/.S~7 

"' 
6d...qs 

r~ 'V'J 0 lJRY . - , 



., .·:> ·.-. ··- ' ,.,,. 

MONITORING WELL DEVELOPMENT RECORD Page _I of _t_ 

Well: 1311 IA./T 39 Depth to Bottom (ft.): ;;;26, 7 Responsible Personnel: [, !AJUOK Wye, H 
Site: SW11<J t 3 StaticWaterLevelBefore(ft.): lb. 76 Drilling Co.: GowSeK fJOifAJE;K 
Date Installed: I l, 4 ,o 3 Static Water Level After (ft.): Dr~ Project Name: N >we GG4-"'hF 
Date Developed: //-fr CJ 3 Screen Length (ft.): _ _......1 ........ 0 ....... --.---Project Number: _ __,,,9....:::;o=e_o __________ _ 
Dev. Method: PU11P+ .SvR(,e; One Well Volume: · t. ~ jit l PIO Readings: . Borehole-=- ppm 
Pump Type: W HAlsfrtPtk:xJN Casing ID (in.): 'Q . . PIO Readings: Breathing Zone_-_ ppm 

Time Cumulative Flow Rate Water Level Temperature pH Specific Turbidity 
Water (ml/min.) Readings (Degrees C) Conductance (NTU) Remarks 

Volume (Ft. below TOC) (Units "1flc~ ) (odor, color, etc.) 
(Gal.) 

/04'3 0 l5urie- ene '511W fZ1:c.1AI Pl/J 
IO't~ 3 OR.y £,..p J:." i< H fJJ?Ol•IAI . I/ THlllt' 

JI ltJ 

"' 
::i~ .J 

/11 '-f S1? OR'/ 15.34 { ~7 o.Js6 7 ?19 G-Rc.'I 
/137 -J, ~:?. 70- ":::JAi~ 

~ , 6-~£.'Y 
II L./O b~ D~Y I:;, ;)..J 6R'I CJ. "36/ 705 
~( 



MONITORING WELL DEVELOPMENT RECORD Page .:L of _L_ 

~7. 7' Well: l.JMW /" ftd Depth to Bottom (ft.):----.......--,,,.....-- Responsible Personnel:_'?':"_ . ....:~_0_.1_~N_...__/ _______ _ 

Site: ~WNI u ; 3 Static Water Level Before (ft.): 18, I? Drilling Co.: &:>w.r~..c """~n.E-< 
Date Installed: / 0 -2..3 -t:J3 Static Water Level After (ft.): p;e,t Project Name: tl(5wc:: C!-<.fN~ 
Date Developed: //·'14· 0 3 Screen Length (ft.): 10 Project Number: ___.C/ ........ 9..;;...Cl=~o ____________ _ 

Dev. Method: 5'.q.,c" f ~u,.,e;/ One Well Volume: ~-2 L PIO Readings: Borehole-=- ppm 

Pump Type: --=W. ..... H-"""'""""'""=-=J.._ ____ Casing ID (in.): ~ PIO Readings: Breathing Zone.......:::_ ppm 
µ f". ~ .,_, f)EV' ~-"L4' ,,,., /',If .,,.,.,,,, ~ 

Time Cumulative Flow Rate Water Level Temperature pH Specific Turbidity 
Water (ml/min.) Readings (Degrees C) Conductance (NTU) Remarks 

Volume (Ft. below TOC) (Units __ ) (odor, color, etc.) 
(Gal.) 

;cr53 0 4t./111u.1 /~./' - - - - /J-<:N 
10S§ 5,,.1 L"- C> f.VL fl'/.,..,/ 

,~~, -r.,,,, - - - - (p,cy) 

l/IO 9 I - 20.~4 - - - - ~.: . -
//19 • - //., d!J - - - - l« .6s-h-~ /.v.-....-

//Z,.d 4#@ - - /:}. ~l7 5",79 O·~fl7 lfcJCC. ~-A/fN' - A/.;u/..., 
JIZZ 8 ')#/ ('/)A:.'/) "PRY) 

, - - - - -
JI 3Z. - zo. s~ - - - - .-e'..r ~#~.te46 

1112. ~r - /,.12. - - - - ,, kf6,r /u,._.-

114.5 11-5 ~,1./ - { O~'-/) 1-l.?I- ,,~.,. o.Ztl6 ~58 5/ ~~~./y - C/J11/~ 



MONITORING WELL DEVELOPMENT RECORD I / 
Page_of __ 

Well: \ ~ """""'"""'I Depth to Bottom (ft.): lo 7. B '\Ol. R~~ponsible Personnel: __ .._M_· ....;:G::;.._._C..=-..;O;.._C..;;;....._N-R-_~_'l\J __ _ 
Site: $ W f"1 U ~ 3 Static Water Level Before (ft.): l,, 5. ?>OOnllfng Co.: _____ e ___ o-"'-'~-S~F-_P-~_-_,..._"-_O_~_l\J_f_(2.. ___ _ 
Date Installed: \ \: \. ~ l O - b ~ Static Water Level After (ft.): ~ 1 Project Name: ---~N .... · _$_1A.J_c.. __ c...._P.-_1V-J_lf:._. ___ _ 
Date Developed: \\- t ~ - C3 Screen Length (ft.): I 0' Project Number: ____ Cf_o~<.o~c ________ _ 
Dev. Method: B~•<-C.~ One Well Volume: , d.3,f."' I PIO Readings: Borehole_:::_ ppm 
Pump Type: ________ Casing ID (in.): -z_ PIO Readings: Breathing Zone_-_ ppm 

Time Cumulative Flow Rate Water Level Temperature pH Specific Turbidity 
Water (mVmin.). Readings (Degrees C) Conductance (NTU) Remarks 

Volume (Ft. below TOC) (Units_) (odor, color, etc.) 
(Gal.) 

rs-oo \ c, ~U»v - <o5. 80 - - - - C.Lt>UO 'J P 1.H''--~CD PA....v 
( 

L.{ e:, A L C-/2. ~ . 

~. 



~ MONITORING WELL DEVELOPMENT RECORD Page _ 1 of __ 1_ 

Well: /3 Mv..JT 4 2... Depth to Bottom (ft.): z~. 4s Responsible Personnel: _-r:.;;;.._. ""-'Rc'-o~J;_:_4=ff...:...:A/,__ ______ _ 

Site: SWM~ Static Water Level Before (ft.): GU:),t; Drilling Co.: Bow.,£< -AfY .. ......-4"--< 

Date Installed: _....;..--'....=~,......;;.--Static Water Level After (ft.): z.c:.y Project Name: /V'f'Wc Ge",,,,_,.U 
Date Developed: a 3 Screen Length (ft.): _ __.1 ...... t;,....· ,_' ____ Project Number: _.:;.;:N~~~::..6=--0 ___________ _ 

Dev. Method: Sv.ct..£ .,; e>.v.ee<E One Well Volume: · /j L PIO Readings: . Borehole..:..=._ ppm 
Pump Type: u#,,,(L.C Casing ID (in.): ;:;) 11 

{ PIO Readings: Breathing Zone-=- ppm 
, ~4'-e-~e-, 5"""" 4 ,,t?,e;,..r ~.. ,....4"_,...,.....,..,6 " 

Time Cumulative Flow Rate Water Level Temperatut pH Specific Turbidity 
Water (ml/min.) Readings (Degrees C, Conductance (NTU) Remarks 

Volume (Ft. below TOC) (Units'!likm.) (odor, color, etc.) 
(Gal.) 

0,3~ 0 - 26,6 ·- - - - r;,,..l(.,f< &',.G../ 
094Q It. /~/,,,,,., ( P-<v) - - -' 

of"fa /j.. ;>/,/~ !.- - - ,,f~e:;t.,l'.u~.P - -
"' S"" 

/t. - ~1>6 - - - - ,, 
/d "p I~ - 2tJ ,,() - - - - , , 

~£r,;;.,,-r ?:,_,,, 

100 I 2..1- li-jpt~ IR'"-?~ - ' - 11V..ci .__ •• -\. 'J /~.IZ 6-75 o.zs7 'j/ooo Pi1~ 4;c.~ 

JO o l- 2- /.. - 2z.1a - - - - e4C4/A"4~ 

/I> /0 Z.L. - L./. 7 7 - - - , , -
/<J z." z. ,_ - ZI. 55 

i 

Pu.-/ \·- - - - ,, ,,et£ ~1 ... _ ,/ 
;ot. t 3L "I-"",,;.,; O.-c•/ l::t. 70 . ' ~.z-S-d 7 /<-'.JO •~,¥ YArl~ 4-e.., 



Well: 13 MW::r.tJ..3 
Site: !>W.M~ 14 

Date Installed: II- ~ ... 03 
Date Developed: 11-z.i~e:13 

Dev. Method: 'tSy-t,tc. j ~ .... JN( 
Pump Type: e6Au 1-r I ;, 

Time Cumulative Flow Rate 
Water (ml/min.) 

Volume 
(Gal.) 

1230 e> -
IZ4o ~L ~Qd 

18$'"~ /2-1.. &oo 

IZ~'1 17-?L 600 

I' O!) IZ4L k,oe> 

/~17 l'Z</ L ~oO 

/11..3 /7,6 ~ •o<> 

)3~3 /,. 8L -
1~4.3 /f.~i -
J3Lf7 z..1,6 L &.oo 

.. 

. 
1·;, 

MONITORING WELL DEVELOPMENT RECORD Page_!_ of _I __ 

Depth to Bottom (ft.): z~ . .;-" Responsible Personnel: __ ~ ..... ?'~· =~=O.I::..:: .. ;:;.:,..,..;...,./ _______ _ 

Static Water Level Before (ft.): 9.4o Drilling Co.: _____ 6.;....•-:w.~'J"_..:-_~---'-,,41/...;...._.,,(,,q-'-'-=..,"-.... ....<------
Static Water Level After (ft.): ____ Project Name: ____ ....,,;i._/_!J_~..;..._tt:_~---""''A"'"-.</-~_~ ____ _ 
Screen Length (ft.): /a 1 Project Number: ____ 9_0_6_e. _________ _ 
One Well Volume: t.l 1,./ /1£ PIO Readings: Borehole-=-ppm 
Casing ID (in.): 2 '' ~ PIO Readings: Breathing Zone_-_ppm 

Water Level Temperature pH Specific Turbidity 
Readings (Degrees C) Conductance (NTU) Remarks 

(Ft. below TOC) (Units__) (odor, color, etc.) 

9. ~cJ - - - - ~r;,-<-r P&t./. 

if.,~-- /~/~ 5',~ tJ,S~/ >1ou 4 .... c .... 

l?,~o 11'. 67 5".ll o. Jfj' .... fl4 5t. c1.,..,./y 

( o'1t'f) - - - - j?A:.'/ 

z/,s-4 - - - - A-c;,;~~c:i;.-

zo.:s a. - -. I' A.F ~ ,.-,/ ,,e:;,,.,,,, - -
I p~'I J 1~·15 ;-;z.~ o.3~/ B7a t/. ~/..~;h 
2/.."'/ - - - /f' J'" C/-1"'1-< 4 ~ -
Z/, oz.. - - ,, - -

p..c-( /5". 'J4- l.71 ~ ?» ~ 34-" )(O"d . Gt-c "I 



MONITORING WELL DEVELOPMENT RECORD Page _l_ of _!._ 

Well: 13 Mw-r -14 Depth to Bottom (ft.): tJ5. 81 Responsible Personnel: _:f...__. _,IS''""'"""""A"""H="'------'------
Site: S WMU /.3 Static Water Level Before (ft.): ~1--f~ Drilling Co.: B~ws..u tl!t'-<#~,,._ 
Date Installed: II· I 0 .. 03 Static Water Level After (ft.): 'f>;J(.i Project Name: .Nsw.::. 4fANef 

Date Developed: 1 l ·Z..1 ·"3 

Dev. Method: WA'?z:&~,,l{N'' 
Pump Type: \./AT;r4A~/A 

Screen Length (ft.): _ ..... 1-=o-' -.,....---Project Number: tY '""o 
One Well Volume: 3.£ ,__. I PIO Readings: BoreholeJ....L ppm 

Casing ID (in.): Z " IQ 
7 

PIO Readings: Breathing Zone~ ppm 

Time Cumulative Flow Rate Water Level Temperature pH Specific Turbidity 
Water (mVmin.) Readings (Degrees C) Conductance (NTU) Remarks 

Volume (Ft. below TOC) (Units_) (odor, color, etc.) 
(Gal.) 

/Joo " - 64,4~ - - - ~-<K c;,.e~ -
}/O 7 4 - 81.70 /~.,o 7. '} 'J o.5'~3 )/000 l• \I 

II Z.."I 4 - 79.9° - - - - '1f'6c.,,.¥ AK"~ c 
// 14 6 - e?.r() 15-71 fJ.14- CJ.5JT > /cJ()d 7J~£ c;.,4'°7' i 

1144 6 - A/,S"o - - - - ..;C.cc /'/.#-< e;~ 

114' 6 - [JO. 7 C> - - - - /I 

11~3. 8 - PICY 11". z.,.. B.// d-~~<f >too 72..1n- ~-<...,,, 

+ z , ,, 
I"' . ;,,.,, ~""~ No 

/d ~,t-t I / 



MONITORING WELL DEVELOPMENT RECORD Page_{ of_{_ 

Time Cumulative Flow Rate Water level Temperature pH Specific Turbidity 
Water (ml/min.) Readings (Degrees C) ConduiJ'c~ (NTU) Remarks 

Volume (Ft. below TOC) (Units ~ (odor, color, etc.) 
(Gal.) 

L (')2.D 0 - lff ·(,o ...._ - - -
10~0 {p.1< - d..-u 18·"' /·ZZ (J./" { 'f,Jf..'1 ~ Be.tt,.>111 -A.JD ~!{ 

/{}L/t:> - t)"f ·~-~ - - - - /tf_LaJ f((C~ 

IOSu , , -- ~-~3· 
lfot:; _7.oo - cg r ·o1 ;zo. ttJ ~·'(2 '9-2.~ts <fqqt- ~1~ Uo (Jl)dt 
I It<" " 'ii ·O~ .AJ , ... ~ t '-" ;;:;-r •• - - .- --

• 1---- - I .. - - "" • • -- - .. 

l\2.5 7. 'J-t:; ?q ·<t'\ JL/•Cf7 'f$o (!). Z/) I f'1'- ~ Bl't~ IJ" ot>oR.. 
ll'l.'5 7·'-5 tiv-u - - -
/l<:S ~,o.c,2 - - - - /tl,J...11,,J R'~ 

(;}.o_5 'X'f ·t;t; -... ... - -... -- ' . 



MONITORING WELL DEVELOPMENT RECORD Page _I ot _f_ 

Well: 13 MW7 ~ Depth to Bottom (ft.):_~_?._._~ ___ Responsible Personnel:_.,-:. ____ .~-°-'-' 4-__,,.H_N ______ _ 
Site: ·IV I./ 13 Static Water Level Before (ft.):58. 3 Drilling Co.: 8oWfJ#.;c. ~-'A.I'•...-\. 
Date Installed: I/ 0 '3 Static Water Level After (ft.): ~ o. 'l. Project Name: NS WC C-<,,/N~ 
Date Developed: 2 03 Screen Length (ft.): /O' Project Number: --LN.L-£.J_0-=6::....;:o;;.__ ________ _ 
Dev. Method: $y:.y:• -t. ~4£"' · One Well Volume: 41 '- PIO Readings: . Borehole----=- ppm 
Pump Type: 7).;r. lfAi../'.r..-.:. Casing ID (in.): 2 #•ct> · PIO Readings: Breathing Zone-=- ppm 

Time Cumulative Flow Rate Water Level Temperature pH Specific Turbidity 
Water (ml/min.) Readings (Degrees C) Conductance (NTU) Remarks 

Volume (Ft. below TOC) (Units__) (odor, color, etc.) 
(Gal.) L-

15~3 .,_ -· - -- -· --
J S-4\ ~ ' Vc.>t- - I I 1 o ~,24- d,753 "7t000 GYC.-., t=?.., .d' 

t~-49 1-Z.. 2.. - I J 3 I ~,S'I (J,7'"jtd /' /W~ Ii 
, 

( t 

l.554 18 3 - I l34 '·"'- 0.'1 q, > (000 l ( ll 

J'o4 2-..4 4 -·· t 137 6. 71 o.AO~ '7l~CC) \. l l( 

'"'" 3<) s- - l l5S 6.S8 O. 8 ZI ?IOOO ii {f 

/'Iii> ~~ <b - l l7° b4~ 0,9>3 /lc:J~rj {I lf 
l~U. 42-.. ( - tl SS' 6,€,Z. o. e so >1000 lt t , 

'(.o3 \ 4-Pl ?. - l l <\-2.. 674 G. &:GP "'71w-o ll 
, , 

'~~8 54 9 - - - - >1000 ti I( ·~ 

/~4 t6rJ tO - - - - }tooa (f ( ( 

J'~o 66 II -- 11 /'2.- ,,81 0. 324- !)/COO ii I( 

Ji,55' 72.. J? - - - - >1000 I ( I( 

/7tJZ- 78· J~ ....- - - )'/OOd ( ( l( -
J7()7 B4 14 6':)_./Z.. I tz..o ~,}/I/., (!}, R .:;:r i 1'7,«t;' t( f( 

~' 
""I 
~ .... , 

.!. 



MONITORING WELL DEVELOPMENT RECORD I / Page_of __ 

. Well: /3MW7 4 7 Depth to Bottom (ft.): z<.> 2. Responsible Personnel: -z-: ...e,..;"' M ~ 
Site:5fN,it;fV /~ Static Water level Before (ft.): c;.3 Drilling Co.: tlo vv.s&.'( i??c.,,e..v<f/". 
Date lnstalled®6"$%Z.,.. t1/20/45static Water Level After (ft.): _ 0 

___ Project Name: N 5 r•/C Clf?,4«4'"" 
Date Developed: )I/~ -? I o3 · Screen Length (ft.): .10 ; Project Number: 2 d6o 
Dev. Method: 5w,,n ~-' E ~""' t ~One Well Volume: f~. 7 ~ PIO Readings: : Borehole--=::_ ppm 
Pump Type: p;;f/s -1,,, I h"<- Casing ID (in.): Z ~: I( . PIO Readings: Breathing Zone_:::_ ppm 

f· 

Time Cumulative Flow Rate Water Level Temperature pH Specific Turbidity 
Water (ml/min.) Readings (Degrees <cy~ 

-~ .. 
Conductance (NTU) Remarks 

Volume (Ft. below TOC) (Units __ ) (odor, color, etc.) 
~L 

/J3S- 0 tJ .:,,'>(:;) <:,;.. :g 0 - - - - 8~.N' 

134~ 8L 860 '1.77 //.~/ 40" • <... cl, 3J z_ 44B v L?". 0/!1'• 1 

/35:5 /6~ 8 cjC) //.JO /J.1~ 3~C3 o. tfjoo 7/0o::.Q i .. :+: BA:1-t 

/465" 2.4L 8 () () IJ.35 / "2. .'TL. ~-'f 0-JOS' ?-o-s- V. h 1 {f/[AI 

1415 3Z. L 000 1-S 5J 12..'J/ J.~i- '-"· <Jd6 )/ooo Lf M"',1 
/42~ 40 L eoo i7 90 /1., c:/f 3.5(> o.[17~ //uc:,1 L/g~r/ 

1435 4-B L 800 {)-< y -· - -· - -
1415 - - /~./O - - - ~&"~ r/4--< ct;~ -

-

,;.:>-

~-., 



APPENDIX C.8.3 
SWMU 13 

MONITORING WELL DEVELOPMENT RECORDS· 
ROUND.3 



[ IL) Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page_!_ of _I_ 

Well: / 3 MW r £! Depth to Bottom (ft.): _____ ,_·z_.7_5" ___ _ Responsible Personnel: 7:" /.,J1 ;.1,,.._1 
Site: :1J' W .All~ 1.5 Static Water Level Before (ft.): --'~'1.,,,_,_s ___ _ 
Date Installed: 7/Z tJ/c> 4 Static Water Level After (ft.): ___ f_l-"-.o_7 ___ _ 
Date Developed: 7b/Z0 </ Screen Length (ft.):_=-----~"'""---"------
Dev. Method: .c~..<~d- ~·<"¢""'1e. One Well Volume (ga1!9 __ ~/._._'2.. ____ _ 
Pump Type: WrtA~&.;<..

1 

""' Casing ID (in.): __ 2--_''<R~----

Drilling Company: ___ 15_-_M __________ _ 

. Project Name: - NSWC·CRANE 
Project Number: ? .ti? g 
PIO Readings: Bore Hole-=-._ppm 
PIO Readings: Breathing Zone_..:=_ppm 

Cumulative 
Water Level Specific 

Water Flow Rate Temperature 
Time 

Volume (mUmin.) 
Readings 

(Degrees C) 
pH Conductance Turbidity (NTU) Remarks (odor, color, etc.) 

(Gal.) 
(Ft. below TOC) (Units __ ) 

/4a( ,_ - /l).9"8 - - -- -
J9oZ. / /~..,,_/ - 2.3, 3 ~ 7-ZI ~- :rez.. > /ddCJ p,1t,;./ 

14t:Jef ~ ,~.07 21-"d 7. Z,.GJ o.~:J '85 JI: :; (. c E cJ "" .,t.; 
/4/o /b °?.Jlf'I 1~,07 Z O.f'/7 ~'" CJ.5"7, 3 '° t!L~Af-A-

/41-:f" 
...,_, 

//L "7 . 2-tJ. 'Jd ~:,, a. ~79 1:r eLJ'A-..4 



( I L) Tetra Tech NUS, Inc. 

Well: l..1A1/1/r 4 9 
Site: SWNtV 13 

Date Installed: '7JIJ@4 
Date Developed: · t1 _ 

Dev. Method: S~~"' 
Pump Type: "*=: =*t

JV-" ~A 
Cumulative 

Water Flow Rate Time 
Volume (mUmin.) 
(Gal.) 

/307 
/ 31/ ~ 

13/~ 

;.- - ' 
·'7 -

t '!t - .i - _ ...... 
/':t:CJ CP 

jg'L/ ~ 

/JZ,'!J /o,r 
/Jt. 'i' /tJ, r 
13}</- /8 

MONITORING WELL DEVELOPMENT RECORD Page -.!.._of _I_ 

Depth to Bottom {ft.): ___ _,.4_,__~_. l!J_~..,_· __ _ 
Static Water Level Before (ft.): __ s_, c_I ___ _ 
Static Water Level After (ft.): _--::;D'"T~--'-t ____ _ 
Screen Length {ft.): ___ . __ S...._1 _____ _ 

One Well Volume (ga4Zi).. __ 2_.5" ____ _ 
Casing ID (in.): 2. " ~ 

Water Level Specific 
Temperature Readings 
(Degrees C) 

pH Conductance 
(Ft. below TOC) (Units __ ) 

8. (J/ /!J. ,~ . 7./~ (),P4<f 

/)It'/ - - -
B·l5 - - -

-

- -
a./,- 19 Jal{' ~.?1 tJ.~/3 

. b~{ - - -
e.so /.1.-8~ :~:;-!J o4J.11S 
p-<-Y -· - -

Responsible Personnel: 7:-£:J,itH,,.) 
Drilling Company: 4 -.Nt 
Project Name:._· - NSWC·CRANE 
Project Number: 7ff fl 
PIO Readings: Bore Hole_:__ppm 
PIO Readings: Breathing Zone-=:_ppm 

Turbidity (NTU) Remarks (odor, color, etc.) 

> 1000 /.?~;l/' 

- p,,;ey 

- A'(l't:-#.1/~,,I'~ / 

-

)/'100 p,e~' 

- I?~;/ 

> ""'" c> .,, 8-<d 
- ~Y' 



( It) Tetra Tech NUS, Inc. 

Well: I JMW7 S'o 
Site: 5WMl.I 13 
Date Installed: 7 /Z.. 7 /o 4 
Date Developed: 7/tt,/P4 
Dev. Method:~%~ t! 
Pump Type: v=~- :- @ 

b-1,,,. 'P'",M(. ,,,,_ 
Cumulative 

Time 
Water Flow Rate 

Volume (mUmin.) 
(Gal.) 

095*.;" NA 
tJ9:f'9 - I /. :::> 

itJt/4 4. 0 

/'1 ti 9 

i014 

/0 /,!} 1/ 

1dZ,4 4-,tJ 
/ ,,tJt, ~ .L 

'JJ'l.o 5".o 

1tr1:, -:;--

11.J:/O .J 
/~la.< .a) d 

lb97 ,.5' .... 

MONITORING WELL DEVELOPMENT RECORD Page..!_ of _1_ 

Depth to Bottom (ft.): ______ , 2=-8_._l_B __ _ Responsible Personnel: ~ L11./;tf IT,,,.J 
Static Water Level Before (ft.): ___ /=~-· ....,l_t:> __ _ 
Static Water Level After (ft.): __ _.,...0_1t.._'/.__ __ _ 
Screen Length (ft.): _.,,,,._ ___ J_a_~..,..------
One Well Volume (ga~_-,-_...::;.7,;,_,4..;.._ ___ _ 
Casing ID (in.): 2- I( 4' 

Drilling Company: -----~--_Nt ________ _ 
Project Name: - NSWC-CRANE 
Project Number: 7tf~8 
PIO Readings: Bore Hole_:_ppm 
PIO Readings: Breathing Zone-=-ppm 

Water Level Specific 
Readings Temperature pH Conductance Turbidity (NTU) Remarks (odor, color, etc.) 

(Ft. below TOC) 
(Degrees C) (Units __ ) 

/~.I 
_.__ - - -

Z,CJ. ~ IJ. tJB ~U' "· 7z,z.. 2,/<-'> t:f/u",-/~ 
(DA~) - - - - /t.t!I"d~,,-,e 

~fi'.:-;] :)' 
, - - - -

i~74 - - - -
2::; '~ cJ - - --
2?- -st 8 - - - , r -
2..~. 4 f; J..;' 40 711 o. 7'5'4 )/OOU 1.;a...-<..y 8,,..ovv~ . 
{ C>/t.f) - - - - p 6 ~,..; 6tA.<: U' 

7_ '7 • .s z.. - - - - "' 27 .. 43 - - - el -
2-7. 3, - - - - "' 
f'.D~-1) - - - - _; .£"f-?'1,,....J- /'-" ..... 9t"' - , 

. 



[ It) Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page_!_ of _I_ 

Well: I ~wz::I'/ Depth to Bottom (ft.): -----'J_,7.=--7_z. __ _ 
Site: 2vv,,,,,cu / $ Static Water Level Before (ft.): __ z~~i=.::;if!ic;.1'6:1L·---
Date Installed: 7 / Z o<j. Static Water Level After (ft.): __ ..cP::;...llC.-..:...>' ___ _ 

Date Developed: 3~ if7. Screen Length (ft.):_· -----"'/-"I?-' ___ _ 
Dev. Method:_..:::;S'.....;;l~~~~•~G...JC.~~=--One Well Volume@L):.___. __ /,_. _& ____ _ 
Pump Type: tv4#~/A- Casing ID (in.):-----· --=z..___ 

Responsible Personnel: ___ -r._~-----~--"" ...... H--.,u _____ _ 
Drilling Company: 4-'fl#4/4"""- · ....«tA ...... ..rA 
Project Name: _. - NSWC-CRANE 
Project Number: __ ...._7_,fl_~..._8 ________ _ 

PIO Readings: Bore Hole....::__ppm 
PIO Readings: Breathing Zone-=-.ppm 

Cumulative Water Level Specific 
Water Flow Rate Temperature 

Time Volume (mUmin.) 
Readings 

(Degrees C) 
pH Conductance Turbidity (NTU) Remarks (odor, color, etc.) 

(Gal.) (Ft. below TOC) (Units __ ) 

08.fO -- 7.~ - - - - &rN 
085'~ 5'°prl I""' 11. ( f'"Y J /~Z,? 7.d,, IJ. '.lZ I "> t oco D~Y 

69o<JJ 
, 

/2.3° ,,..;:_ - /r,ce_.,,~~ - - -... ;.; a,tJ.,- - I 1.5!'° - - - - LC 

09/C) - /(). 7~ -... - - ,, -
al'l 15' v - /d.7~ - - - - ti /£.cf/~~ 
tJ71' ~~_,,.I /o.~,- ,~&~ ~.n o·· ~-3' '> /060 B,(N 

. .. - . ,. 

Oji!> -'c4f- I tJ.5'tJ,JI,.... I 0"-'1 ) - - - ~ O'-Y , - . , 
"'ZJ /'I 21 _.. - - ,Cr.:/.,,,,.,, ~.r:. ~ - -
t!J9 2~ - 12.· 13 - - - - ~·· ti 

.o, 33 .. , ,_, 12.~5 - - - - I( 

~;4 6- t-t" I - ,/, ~ ,- - -· -· - L' £~/A,,. I-
O'j3L:.. 

'7 '*' -· (~y) l~~~-53/ 1~.ri"· tt:>.:S4L '> 100" 'D..CY" 
·' ~ 

. 



APPENDIX C.9.1 
SWMU 13 

WATER LEVEL MEASUREMENT SHEETS 
ROUND1 



Tetra Tech NUS, Inc. GROUNDWATER LEVEL MEASUREMENT SHEET 

- - - - ~--------- ------- --=---------~---;o_--;::------=- ---,::--- - --,:;.--_-_ --=.---=-----=-~------. - ---,.:::_---- - - --~~----::,. -

- - ----------- ----- - - ------ - ~ - - - --- ---- ---- - - - - -- ----- - - - - - -

Project Name: _____ C_R...;..AN-' __ E __________ Project No.: N9060 

Location: CRANE. IN Per8onnel: B. Balk0vec IT. R.. n 
---~---"""""-'-"-------~~ 

Weather Conditions: 

lidaliy Influenced: 
_Hot""'·' .. ,_and_-_Su--'-r:iny..l.o..L"'-.QW'---90-'s __ '---"--~· Mea$UJ'ing.De'lice_: _M_-ScQpe__._"'--·-· ------

Yes. --· · -· No·_x_ ·Rema~=· · , -'sw"'"'"._MU_ . ...;..·...;.13"'--'-y-'··~--""--........ -
_ _ - ~ _ _ - _ __ __ _ _ _ ~ r eo - - ~ -, ~ ~ - - - - "" - - -

: , , ) ; : i":'~ '" __ ,~ -: : '- >" ' "~--- - ' - ' ; --, ~ 
x - - - • ' --; - ~ - -_ ':::' , - _r-: ' i - - - • ' ~ ' ::: - - < - >-. 

' '' • - < ,._ '.: - r - - - - - - ' \ 

, - ' • / ~ -" - ? - ' < 

------~~~----~"--"-"------'-- -- --~"-"--~----~-_ ___..._::::_~~----~--'"-------'~~~------~- ------ ~ 

13MWToj · .. ,_&(~; 1730. 715.34 . 6.2t 

t3MWT02 --~ ~ 1732- 704.72 17.15 ' .. ' 68~~57 .. 

~ · 13MWT03 .· .5/5t20Q3. . 1728. 121.10 , .. 8;79 \ ~"?1~31; . . , , · 
~~--------1------~--1----t------1--~ ........ ---...,.--------~---1..--.--~---,--f 

13MWT04 ;;5l~ '. 1737. 706.84 ' ·~ 12.98 _, ;-.693-86. 
.; .. 

~-- 13MWT05 .·~ : 173:} ... · . 696.44 
i 

. ·. 5.42 .. ·· 
-. ·-·· .... - -- ·~ ·~-

. 717:.93 
; ~ . 

1$.:11., .... ; >:•c]P2--fl2 -13MWT~ [~--~-1~---· 
···- .. · .. i: ... 

13MWT07 681.22 ·.·:.:. :.-;:::.;. 
. .. . .. -... -~ :1-· -.~ . 

. .. 1aMWf08 .~ f 1f38 .; 70Q;56 ... "' .3117,~ ;,; : ci. ;~(~~~ · !"'. .•,;!i;; .. ·, 
'· ._r-....;..._;,...---,,...---+.-...;,..--"'--'---+-----'-""f--"----~---+-~---+~---"'-""""-'-4-'""'-'".-...;;; ........ __;.--;.1----,..._ ........ _...,..-'it 

, L_.21~3MwJ~·!!·!.:~0~9~·;-.l.·:J;;~~--;__~~~:·~;'->~";~·;lJ.-~·1!.l::650~·c~~-.. ·i-·•~·-. .:_·· _1·~~05~1-~90~----l..-~.:.......:.·J;· :_:f'<'•:::.. .. _z..i::!..~7~4.i;;,±:"-·--:J_ ... j.;,~· ·J.$oo~-. ~--·:.!1~6;._· ~-~'.:.;:_:-. j.:;doi'.:;\'··:i:..c;;.-:;__· . ...;·J.I-~ 
. . ·•·•.•.- "''' ,-·: .•. --~· -· .· -· ... , . 
~-, -1~Mm1~ ,;,~ <. 1~, .. 1oq.15 · .. '"' .,. 1a:~~~-!>'.. •~' . c ;<:L:/·'. _· 

. ~ ... .··;· .... ·. 

·13MWT12· :WSl2.003 
·, 

-16$ 682.:12 ·];~, .>E>?~~4 -: '.- .. ~. ·. :_ .... ~··· .. · 

13MWT13 -,~1 161Q._,; 701
1
;98 3.'62 ; ,-6~.36 

~· 

·' 

I'• .... -·J· 

,, .13MWT14 I .5/5f;l003 : 161?:. 705.5 13:25 _., .. 692,25 J._ . ·. '>.·'i:,;, .· 
. ; 

13MWT15 ~ ·' 1631 ... · 696.65 12~~''' ·. 683.77 . 
·. -,- '-• .. ---~. ;: 

13MWT16. -~ ' 1629. 684.35 8.49 675.86 

13MWT17 ... 5@2003 1628. 693.01 8.70 684.31 

13MWT18 51512003 1~ 702.92 ·19'.oo ®3-86 

13MWT19 -~ 1615 705.82 11.31. ~{'.51· 

13MWT20 ·, .5/!¥2003 1646 702.07 4.22 697.85 

13MWT21 51.5/2003 1626 690.74 7.69 683.05 

13MWT22 51512003 1624 671.96 7.44 664.52 

13MWT23 5/5/2003 1645 699.14 7.45 691.69 

13MWT24 5/5/2003 1642 693.93 8.45 685.48 

13MWT25 5/5/2003 1622 681.57 16.00 665.57 

13MWT26 5/512003 1619 687.49 9.10 678.39 
•Al measutemenls to lhe-neamst 0.01 lool 

Page __ of __ 



Tetra Tech NUS, Inc. GROUNDWATER LEVEL MEASUREMENT SHEET 

-- - -;:::---..=-- ---::-------;:;:------~----- - -- - -- ------- - -------=.;:--- --;c- -::;_ -~ - - - - -

-- - - -- - -- - - - -- -- - - - - - - -- - - - - - - -

Project Name: ____ C--'RAN-'-. -'-E __________ Project No.: _N_9060 ___________ -1 

Location:· CRANE; IN . . Personnel: 
-~----~---------

·· .. i 

Weather Condition$: _Mostl _ _..y_CloudY_· _._· 7_0_'s_and __ W_indy_. -· ___ .Measuring.Device;.;;; . ..:....: _.;.;.M;...:· ==-----------
Tldally. lnflu8nced: Ye5 - No _x_ ' Remarks: SWMU 13 

---,.---,.--~-------1 
~ - - - - -

~ •t>' - 0-r-____ •"", -

- - ,~ - - - y - - - ' ~,.... ? ~ - - ' ;;[_ ' ~ 

- • ' - - - ' • Y-_~ - ' 

--- -- ----- - - ~ -- - -'---~-- ----- --- -- ------ -- -- ----~- --~-<._------~- ,. ____ --~ ---- ~- ---- -- --~ 



Tetra Tech NUS, Inc. GROUNDWATER LEVEL MEASUREMENT SHEET 

-- --___:--_--::;;- ~-~----.----------~-=-------;::-~;:--_-______ ------~---=---:::::..~~----

- ___ ~_::_ __ -----~------------- - -------------- --- ----- --------=--

Project Name: CRANE Project No.: -----------,.------ N9060 

Location: _____ C_R_A_N_E __ , l_N _________ Personnel: 

Weather Conditions: _Mo_stl_.y_C_lo_udy__,__70_'s_and_W_in~dy._ __ Measuring Devic:..:ec;:...: _.:.;.M:....::..:c.:;;i:..:;__ _____ -1 

Yes Remarks: ~S_W_M~U.;__13.;..,._--------1 

13$G01 5/11/2003 1354 698.35 1.73 696.62 

13SG02 5/11/2003 1355 701.95 3.64 698.31 

13SG03 5/11/2003 1517 696.24 1.96 694.28 

13SG04 5/11/2003 1518 688.99 2.38 686.61 

13SG05 5/11/2003 1520 692.94 3.89 689.05 

13SG06 5/11/2003 1523 704:88 2.37 702.51 

13SG07 5111/2003 1414 680.30 1.50 678.80 

13SG08 5/11/2003 1419 665.95 5.05 660.90 

13SG09. 5/11/2003 1429 675.30 4.15 671.15 

13SG10 5/11/2003 1455 676.1 4.78 671.32 

• AB measunwnents to lhe nearest 0.01 loot 
Page __ of __ 



APPENDIX C.9.2 
SWMU 13 

WATER LEVEL MEASUREMENT SHEETS 
ROUND2 



GROUNDWATER LEVEL MEASUREMENT SHEET 

Project Name: NSWCCRANE Project No.: N9060 

Location: SWMU 13 Personnel: T. Rojahn/F. Ramser 

Weather Conditions: Sunny Measuring Device: M-Sco 

Tidally Influenced: Yes No_X_ Remarks: 

13MWT01 1/19/2004 1347 
715.34 

7.55 NA 707.79 

13MWT02 1/19/2004 
704.72 

1357 16.24 NA 688.48 

13MWT03 1/1912004 1344 
721.10 

9.98 NA 711.12 

13MWT04 111912004 1408 
706.84 

14.09 NA 692.75 

13MWT05 111912004 1404 
696.44 

5.78 NA 690.66 

13MWT06 111912004 1342 
717.93 

11.91 NA 706.02 

13MWT07 1119/2004 1417 
687.22 

4.21 NA 683.01 

13MWT08 111912004 1412 
700.56 

3.88 NA 696.68 

13MWT09 1/19/2004 1337 
705.90 

8.77 NA 697.13 

13MWT10 1119/2004 1421 
700.15 

NA 685.19 14.96 

13MWT11 111912004 1427 
682.29 

8.76 NA 673.53 

13MWT12 1119/2004· 1430 
682.12 

NA 671.37 10.75 

13MWT13 1/20/2004 1128 
701.98 

4.93 NA 697.05 

13MWT14 1/20/2004 1104 
705.50 

14.17 NA 691.33 

13MWT15 111912004 1443 
696.65 

14.59 NA 682.06 

13MWT16 1/1912004 1501 
684.35 

11.01 NA 673.34 

13MWT17 1/19/2004 1458 
693.01 

8.89 NA 684.12 

13MWT18 111912004 1446 
702.92 

NA 682.71 20.21 

13MWT19 1/20/2004 1058 
705.82 

10.96 NA 694.86 

13MWT20 1/1912004 1333 
702.07 

5.00 NA 697.07 

13MWT21 1/19/2004 1508 
690.74 

9.09 NA 681.65 

13MWT22 1119/2004 1516 
671.96 

8.18 NA 663.78 

13MWT23 1/1912004 1331 
699.14 

8.5 NA 690.64 

13MWT24 111912004 1328 
693.93 

9.25 NA 684.68 

13MWT25 1119/2004 1523 
681.57 

7.05 NA 
•AH measurements to the nearest 0.01 foot 



[ i l:}okaTochNUS,~o 

Project Name: 

·Location: 

Weather Conditions: 

Tidally Influenced: 

13MWT26 1/19/2004 

13MWT27 1/19/2004 

13MWT28 1/19/2004 

13MWT29 1/20/2004 

13MWT30 1/20/2004 

13MWT31 1/20/2004 

13MWT32 1/20/2004 

13MWT33 1120/2004 

13MWT34 1/19/2004 

13MWT35 1/19/2004 

13MWT36 1/20/2004 

13MWT37 1/20/2004 

13MWT38 1/20/2004 

13MWT39 1/20/2004 

13MWT40 1/20/2004 

13MWT41 1/20/2004 

13MWT42 1/20/2004 

13MWT43 1120/2004 

13MWT44 1/20/2004 

13MWT45 1/19/2004 

13MWT46 1/2012004 

13MWT47 1/20/2004 

13SG01 1/19/2004 

13SG02 1/19/2004 

13SG03 1/19/2004 

Yes 

1326 

1441 

1339 

1122 

1109 

1052 

1039 

1048 

1512 

1424 

0900 

0913 

0911 

0920 

0941 

0940 

0949 

1002 

1007 

1505 

0925 

1115 

1401 

1351 

1602 
•AH measurements to the nearest 0.01 foot 

GROUNDWATER LEVEL MEASUREMENT SHEET 

NSWCCRANE Project No.: N9060 

SWMU 13 Personnel: T. Rojahn/F. Ramser 

Sunny Measuring Device: M-Sco 

No_X_ Remarks: 

687.49 10.05 NA 677.44 

698.13 9.31 NA 688.82 

705.55 79.63 NA 625.92 

700.44 5.82 NA 694.62 

698.94 11.72 NA 687.22 

696.21 10.65 NA 685.56 

696.04 9.52 NA 686.52 

701.97 10.63 NA 691.34 

695.93 5.42 NA 690.51 

681.73 63.96 NA 617.77 

66721 19.26 NA 647.95 

662.29 14.37 NA 647.92 

661.04 61.9 NA 599.14-

654.44 14.25 NA 640.19 

667.18 18.55 NA 648.63 

665.67 66.58 NA 599.09 

670.31 21.14 NA 649.17 

690.9 8.50 NA 682.4 

683.82 64.57 NA 619.25 

690.59 72.75 NA 617.84 

653.61 58.1 NA 595.51 

677.23 7.32 NA 669.91 

698.35 1.77 NA 696.58 

701.95 3.68 NA 698.27 

696.24 1.87 NA 



(I L}• .. T~NUS.~ GROUNDWATER LEVEL MEASUREMENT SHEET 

Project Name: NSWCCRANE Project No.: N9060 

Location: SWMU13 Personnel: T. Ro"ahn/F. Ramser 

Weather Conditions: Sunny Measuring Devi;..;.ce..;;.;...: --"""---M_-..;..Sc..;..o~-----'---t 
Tidally Influenced: Remarks: 

13SG04 1/19/2004 1535 688.99 2.45 NA 686.54 

13SG05 1/19/2004 1539 692.94 3.9 NA 689~04 

13SG06 :1/19/2004 1531 704.88 2.35 NA 702.53 

13SG07 1/19/2004 1319 680.3 1.47 NA 678.83 

13SGoa 1119/2004 1519 665.95 5.08 .NA 66o.87 

13SG09 :1/19/2004 1452 675.3 4.15 NA 67t;;15 

13SG10 1/19/2004 1433 676.1 4.82 NA 671.28 

13SG11 1/19/2004 1554. 675.36 2.74 NA 672.62 

• All measurements to the nearest o.oi loot 0 _j_ 



APPENDIX C.9.3 
SWMU 13 

WATER LEVEL MEASUREMENT SHEETS 
ROUNDq 



[ I L}•"a Toch NUS,"' GROUNDWATER LEVEL MEASUREMENT SHEET 

Project Name: NSWCCRANE Project No.: N7448 

Location: SWMU13 Personnel: T. Rojahn 

Weather Conditions: Mostly Sunny & 406 s Measuring Device: M-Sco e 

Tidally Influenced: Yes No_X_ Remarks: 

13MWT01 1111412004 
715.34 7.56 

1649 NA 707.78 

13MWT02 1111412004 1644 
704.72 15.88 

NA 688.84 

13MWT03 1111412004 1652 
721.10 12.17 

NA 708.93 

13MWT04 11114/2004 1619 
706.84 15.42 

NA 691.42 

13MWT05 1111412004 1629 
696.44 8.73 

NA 687.71 

13MWT06 1111412004 1655 
717.93 14.78 

NA 703.15 

13MWT07 1111412004 1616 
687.22 4.84 

NA 682.38 

13MWT08 1111412004 1623 
700.56 3.87 

NA 696.69 

13MWT09 11/1412004 1701 
705.90 8.64 

NA 697.26 

13MWT10 11/1412004 1626 
700.15 16.11 

NA 684.04 

13MWT11 11114/2004 1608 
682.29 8.82 

NA 673.47 

13MWT12 11114/2004 1602 
682.12 11.50 

NA 670.62 

13MWT13 11/14/2004 1258 
701.98 4.40 

NA 697.58 

13MWT14 1111412004 1735 
705.50 14.69 

NA 690.81 

13MWT15 11114/2004 1556 
696.65 15.49 

NA . 681.16 

13MWT16 11/14/2004 1541 
684.35 14.23 

NA 670.12 

13MWT17 11/1412004 1538 
693.01 9.04 

NA 683.97 

13MWT18 1111412004 1553 
702.92 20.52 

NA 682.4 

13MWT19 11/14/2004 1728 
705.82 11.31 

NA 694.51 

13MWT20 11/14/2004 1704 
702.07 5.23 

NA 696.84 

13MWT21 11114/2004 1534 
690.74 9.20 

NA 681.54 

13MWT22 1111412004 1523 
671.96 9.13 

NA 662.83 

1111412004 
699.14 9.25 

13MWT23 1706 NA 689.89 

11/1412004 
693.93 10.04 

13MWT24 1709 NA 683.89 

13MWT25 1111412004 1515 
681.57 6.79 NA 674.78 

• AH measurements to the nearest 0.01 foot age _.1_ o --3-



( I LJ~ra Toch NUS, loo GROUNDWATER LEVEL MEASUREMENT SHEET 

Project Name: NSWC CRANE Project No.: N7448 

Location: SWMU 13 Personnel: T. Rojahn 

Weather Conditions: Mostly Sunny & 40°s 
-----=-----=------~ 

Measuring Dev_1_·c_e_: ____ M_-S_c_o_.p~e-------1 

Tidally Influenced: Yes No_X_ Remarks: 

13MWT26 11/1412004 1512 687.49 
11.09 

NA 676.4 

13MWT27 11/14/2004 1559 698.13 
9.86 

NA 688.27 

13MWT28 11/1412004 1657 705.55 
78.38 

NA 627.17 

13MWT29 11/14/2004 1255 700.44 
5.46 

NA 694.98 

13MWT30 11/14/2004 1732 698.94 
11.37 

NA 687.57 

13MWT31 11/14/2004 1720 696.21 
10.74 

NA 685.47 

13MWT32 11/14/2004 1716 696.04 
10.55 

NA 685.49 

13MWT33 11/1412004 1725 701.97 
11.54 

NA 690.43 

13MWT34 11/14/2004 1527 695.93 
6.45 

NA 689.48 

13MWT35. 11/1412004 1605 681.73 
64.40 

NA 617.33 

13MWT36 11/1412004 1433 667.21 
19.56 

NA 647.65 

13MWT37 11/1412004 1439 662.29 
14.71 

NA 647.58 

13MWT38 11/14/2004 1436 661.04 
62.33 

NA 598.71 

13MWT39 11/1412004 1444 654.44 
13.84 

NA 640.6 

13MWT40 11/1412004 1454 667.18 
18.74 

NA 648.44 

13MWT41 11/14/2004 1456 665.67 
67.05 

NA 598.62 

13MWT42 11/1412004 1500 670.31 
21.21 

NA 649.1 

13MWT43 11/14/2004 1637 690.9 
9.70 

NA 681.2 

13MWT44 11/14/2004 1634 683.82 
64.80 

NA 619.02 

13MWT45 11/1412004 1530 690.59 
69.83 

NA 620.76 

13MWT46 11/14/2004 1446 653.61 
58.25 

NA 595.36 

13MWT47 11/14/2004 1240 677.23 
7.02 

NA 670.21 

13MWT48 11/14/2004 1315 548.67 10.02 NA 538.65 S.C. meas. 

13MWT49 11/14/2004 1315 553.90 7.21 NA 546.69 S.C. meas. 

13MWT50 11/14/2004 1400 560.49 7.02 NA 553.47 
• AH measurements to the nearest 0.01 foot age --2...__ o 



( I t} ... T~h NUS, I~ GROUNDWATER LEVEL MEASUREMENT SHEET 

Project Name: NSWCCRANE Project No.: N7448 

Location: SWMU13 Personnel: T.Rojahn 

Weather Conditions: Mostly Sunny & 40° s Measuring Device: M-Sco e 

Tidally Influenced: Yes No_X_ Remarks: 

13MWT51 11/14/2004 1315 571.36 
3.77 

NA 567.59 

13SG01 11/14/2004 1643 698.35 
1.76 

NA 696.59 

13SG02 11/14/2004 1647 701.95 
3.71 

NA 698.24 

13SG03 11/14/2004 1234 696.24 
1.95 

NA 694.29 

13SG04 11/14/2004 1254 688.99 
2.46 

NA 686.53 

13SG05 11114/2004 1301 692.94 
3.92 

NA 689.02 

13SG06 11/14/2004 1304 704.88 
2.35 

NA 702.53 

13SG07 11/14/2004 1712 680.3 
1.55 

NA 678.75 

13SG08 11/14/2004 1520 665.95 
5.10 

NA 660.85 

13SG09 11/14/2004 1549 675.3 
4.18 

NA 671.12 

13SG10 11/14/2004 1613 676.1 
4.96 

NA 671.14 

13SG11 11114/2004 1246 675.36 
2.30 

NA 673.06 

13SG12 11/14/2004 
595.28 

1336 
6.87 

NA 588.41 

13SG13 11/14/2004 1324 
572.52 5.87 

NA 566.65 

13SG14 11/14/2004 
567.75 

1356 
6.37 

NA 561.38 

13SG15 11/14/2004 1409 
544.18 9.97 

NA 534.21 

13SG16 11/14/2004 1416 
537.01 Dry 

NA D 

13SG17 11/14/2004 1420 
532.48 Dry 

NA D 

13SG18 11/14/2004 
524.23 

1310 
8.16 

NA 516.07 

• AH measurements to the nearest 0.01 foot age-3.-o 
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AOOVANTAGES TO SONIC TECHNOLOGY 

• Improves productivity. 
• While drilling is perfonned a casing is advanced, therefore, eliminating the need for a 

pennanent casing to be installed in the unconsolidated material. 
• Drilling provides a continuous core with nearly a 1 OO°k recovery rate thus facilitating 

borehole logging activities. 
• Larger sample volume (4-inch diameter by 5-foot long). 
• This technology produces a cleaner hole thus enhancing wen development. 
• Produces less IDW. 
• It can be set up for DPT. 



Sonic Drilling 

.Sonic Technology Description 

.Bowser-Morner's four sonic rigs are among the newest on the 
market. While actual depth capability in various formations is 
unkown, these 'new and improved' rigs are capable of advancing 
in excess if 400' using 4", 6 11

, 8", 10" or 12" sonic tooling. A brief 
discussion of Sonic technology follows. 

A sonic drill uses high frequency 
mechanical oscillations, developed 
in the special drill head, to transmit 
resonant vibrations and rotary 
power through the drill tooling to the 
drill bit allowing it to achieve · 
exceptional drilling penetration 
rates without the need for drilling 
fluids or air to effectively take 
overburden core samples. This is _ 
accomplished by the oscillator's conversion of centrifugal force 
generated by counter rotating, chambered rollers to sinusoidal or 
longitudinal force. F.requencies in excess of 180 Hz (as previously 
mentioned) are generated. These frequencies match the natural 
frequency of the drill tooling, causing no dampening of the vibratory 
wavelength to the bit. Therefore, this sonic vibratory action fluidizes 
the soil particles, destroying the shear strength and pushing the 
particles away from the tip of the drill bit and along the sides of the drill 
string. This liquefaction process allows for clean, rapid and smooth 
penetration of overburden formations. 

One of the main 
advantages of 
the sonic drill is its 
superior ability to produce 
continuous core samples 
of both unconsolidated and 
consolidated formations 
with significant detail and 
accuracy. The core 
samples can be analyzed 

to provide a precise and detailed stratigraphic profile of any 
overburden condition including dry or wet saturated sands and 
gravels, cobbles and boulders, clays, silts and hard tills. ~~?fa_, 
~~':isff.~:''C3~nsi~ntfy.c1Qse ttf tOO-. as any other bonng 

http://www.bowser-morner.com/sonicdrl.html 
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Sonic Drilling 

methodology. 

The sonic rig also utilizes a dual line of drill pipe. The inner string of 
drill rods has the core barrel( s) attached. All overburden core sampling 
is done ahead of the outer string of drill casing 
with no fluid or air added to insure accurate, 
representative, undiluted samples. After the 
core barrel has been advanced, the outer drill 
casing is advanced to the same depth. This can 
best be accomplished with water; however, dry 
casing advancement methods can also be 
employed and are often performed by Bowser
Momer. With the outer casing left in place to 
hold the hole open, the core barrel is then 
removed from the borehole. The core sample 
ean then be extracted into plastic sleeves, 
stainless steel sample trays, wooden core boxes 
or virtual an container. ·· 

Also, when water use is permitted for casing advancement, it is by far 
the quickest and most effective means of combating heaving sands 
without 'the use of drilling mud or bentonite. 

The outer casing also serves to hold the borehole open for installation 
of monitoring wells, piezometers, vents, observation wells, 
instrumentation or other downhole equipment. The outer drill casing 
has nominal diameters of 5• and a•, allowing ample space to install 2• 
and 4° wells with a 1• or 1 1/4" tremie pipe to place sand packs, seals, 
slurries and grouts into the annular space between the well 
screen/riser and the outer casing and borehole annulus. The drill bits 
used on the outer drill casing are open and are 5 11a· through 8 112• 
diameter depending on borehole size requirements. 

Another unique feature of the Sonic drilling 
method is the ability to ensure the filter pack and bentonite chip 
or pellet seal can actually be compacted into _the borehole annulus by 
the resonant vibration applied to the outer casing as it is extracted 
from the borehole with the well screen and riser, pack, seal and grout 

' or slurry installed in the annular space. 

http:l/www.bowser-roomer.com/sonicdrl.html 

The vibratory effect makes 'bridging' 
unheard of and virtually eliminates the 
potential problem of locking the well 
and pulling it back as the outer casing 
string is extracted. This positive 
placement of well backfill materials 
allows for very controlled and quick 
well installations. Coupled with the lack 

Page 2 of 4 
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Sonic Drilling 

of cuttings slurry, such as in auger 
drilling, this positive placement greatly reduces well development time 
and increases well yields. 

As required, the Sonic can retrieve thin wall {Shelby) or lined split 
spoon samples for lab analysis. Another feature is the ability to vibrate 
a two-inch drive point screen on the end of drill rods with an inflatable 
packer to seal off the casing. Then, a submersible pump can be 
lowered in the drill rods to evacuate x volumes of water before 
collecting a water sample. 

Other features of the rig are: 
\ 

3. ated as a straight fluid rotary machine; 
4. It can core through rocks and boulders and most bedrock 

formations; 
5. Due to the liquefaction principal, it produces a fraction of the drill 

cuttings and fluids that other methods produce. 

The speed, efficiency, superior sampling procedure, depth capacity, 
safety, reduction of drill cuttings and fluids, and the versatility of the 
Sonic machine make it a very cost effective and productive way of 
drilling, sampling, and installing. 

Applications include environmental borings, installation of monitoring 
wells, aggregate exploration (ideal with the large diameter sample to 
significant depths), rock exploration, methane probes, conductor 
casing installation, extraction wells, instrumentation and virtually any 
other a,pplication < 12" in diameter and 500' in depth. We have also 
set up the Sonic for angle borings up to 45. Our Sonic Rig can 
advance a borehole up to 18" in diameter with some modifications, 
such as fabrication of an appropriate-sized trash barrel, customized 
rod make up/break-out, etc. 

With the addition of Sonic capability, Bowser-Momer has acquired the 
latest technology to the subsurface industry and shown its 
'commitment to excellence' once again in meeting customers' needs. 

Enviroo~ntal II Ge9technical and Min_~al II Other _Applications II Sonic 
Technology Applications 

Well Rehabilitation Services 

http://www.bowser-morner.com/sonicdrl.html 
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Sonic Drilling 

Home II Analytical Services II Geotecltnical Enginee!:IBg II Construction Materials Testing 
Construction F"ield Observation & Testing II Environmental Services II Subsurface Explorations 

Radon Laboratort Se!'Vi<:es II What's New II More About Us 
Accreditations & Oualifications II Contact Us 

http:l/www.bowser-morner.com/sonicdrl.html 

Page4of4 

2125/2003 



TETRA TECH NUS 

f:iL). . 
·~ 

FIELD TASK MODIFICATION REQUEST FORM 

·Approved l>ispOsition: 

Distribution: 

Program(Project Fl.le -
Project/Task Order Manager-'
Field Operations Leader -

cro & Project Number 
90t:.tJ- 0 z. 

Task Mod. Number 

NA...CCH' ~· 2d03 
Date 

Date 

Other: __________ _ 



NSWCCrane 
OAPP 

Revision: 0 
Date: July 2002 

Section: 3 
Page 15of71 

VOCs as indicated by the PIO reading). The duplicate samples should be placed in the same type of 

containera and handled in the same manner as the regular soil samples. · The duplicate samples will be 

given unique QC sample identifications (see SOP CT0166-02). One rinsate blank wiit'be cOlected for 

every 10 soil samples. For soil samples, the rinsate blank wiH consist of running distilled water over a 

decontaminated sampling spoon into a decontaminated mixing bowl. This water Will: be used· to fill 

sample botttes for the ~te blank. This procesS Wlll continue until an the necessary bottles are filled for 

the rinsate sample (see Tables 3-3 and 3-16). 

_Sol· borings wil be backfilled .with either the SOil oUttiftgs (if. uncontaminated) Oi beritonite peftets (if * 
contaminated) in accordance with Section 3.11~ 

. . 
w~- a boring has been sampled and backfilled, it win be identified by a tall wooden lath drivef:t into the 

soif near the boring; a 2-by-2-inCh inch wooden stake will be driven into~ eenter of the backfilled boring. 

The stake and ·the lath will both have brightly CQlored flagging attaChoo to them to increase visibility, and 

both wiU be lclbeled using a waterproof marker wjth a· unique sotl bQring number, corresponding· to the 

boring log containing the survey ~ta for the boring. 

3.5.3 . Inspection and Repair of EXistinq Monitoring Wells 

Existing ~o!'ing wells at SWMU 16 {WES-14-01-83 through WES-14-05:&) Will- be sampled as part of 

this investigation. These wells may .have broken casings, bent casings, missing caps, no locks, broken 

locks, obstructions, and other problems. In addition, it is likely that some of the wens may contain enough 

sediment at the bottom that the well screen may be partially or totally clogged. Therefore, at the 

beginning of field activities, the existing wells will ~ located, ins~ted, and repaired if pdssible. For 

example, broken or bent polyvinyl chloride (PVC) riser pipes above the .ground surface wiff be sawed off 

and new riser pipes will be added. Caps and locks will be replaced .if necessary. The height of casing 
.· 

above ground surface and the depth to the bottom of the well will be measured and recorded. This 

information will be compared to the boring logs and well construction logs to confirm that the wells are 
. . 

open through the screen interval. These activities are addressed in SOP CT0166-09. Each of the 

existing wells will need to be redevekgd (see SOP CT0166-10) be_fore any sampling can occur. After 

sampling all existing wells will be resurveyed .. 

3.5.4 Well Drilling and Installation 

A total cit 57 shallow wells will be installed at SWMUs 12, 13, and 16, and 30 wells may be installed at 

SWMU 19. as part of this investigation. Shallow well borings that do not encounter bedrock wilt be drilled 

080112/P 3-15 CTOOf66. 
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using OPT or hollow-stem auger drilling with split-spoon soil sampling. In some locations· at SWMUs 12, 

13, and 16, tied~ ":'ay be reached belore shallow ground water is encountered. At these locations, 

monitoring wells will· be completed as bedrock installations using rotary drilling. 

At SWMUs 12, 13, and 16~ where~ well installations are anticipated, up to two (~MU 1.6)~ 
(SWMUs 12 and ,1;JLweft borings wiU be con~sly sampled using hoflow-stem:~Uge( drifting. With sptit

spoon sol sampring or OPT through the soil until bedrock is reached; this will be coritint.ied with rotary 

coring to ttie final depth (minimum 2-inch-diameter samples). The soil samples aild bedrock cores should 

pro~ .an accurate characterization of stratigqlphy, fracture distribution, and other features of4be soil 

and rock units spanning the study area. Procedures for drifting andlogging a boring in rock ar~UncJuded 
\,. . . .. : .· . . . . . : . . 

. in sqp· CT016&-11. After these holes have been cored, they W.11'.be enlargoo to a roinimUm <(~er of 

5 ~·:using an air~ dtifl·tjg;:. R~(flaining borings that e~.irttobedrock•WiU'be dn~~~ng;air 

rotary method~.' G~ic IQgging of these b9rings WiR be based on ~ !00'< chips ~ht llfl with the 

circlllating,air(SOP CT0166-11). In addition, the rates of water produced during drilling ·will b&carefully 

observed k_l on:I~ to identify rock zones that might be fractured -and have above-average. permeability 

characteristics. Drilling standby may: be required to monitor for the presence of grouncf water. · 

either a temporary steel C8$ing ·or hOllow-stem auger flights wiH be placed through ·the overburden and 

into the bedrock to minimize collapse and· to minimize downward vertical contaminarit migratiOn during 

drilling. of the ·bedrock borings. The temporary casings or auger flights wiR be ·removed juSt ~er the 

instanation of the pennaQOOt PVC riser.pipe, Sand pack, and bentonite pellet seal; and immecfiately before· 

installation of t~ 09fR9Al hefttenita grout . - V 
~ "•!,\h S&f id S brtn-f.on't+_.., ~" ~ Y4!. • . . . '\ 

~l~.Oi OM §hdlloii .. etj>nngs at SWMUs 12, 13, and 16 (to be.idOOtified by the field 

,,Ji- g~ist) win . be sai'npted continuously through the overburden, using either OPT or ~plit-spoon 
sampling, until the total ·depth is reached or bedrock drilling is conducted. ·The remaining shallow well 

borings may-be samplect·at5-foot intervals O( as detennined by the field geologist Bedrock drilling, if 

required in the shallow well borings, can be.conducted using a conventional rotary drilling with a roller bit 

. and water wash. 

A wnnanent monitoring well will be installed in each of the well borings. The wells will be constructed of 

2-inch-diameter, Schedule 40, flush joint, PVC riser pipe and slotted screen {see SOP CT0166-12). In 

each weU, the screen Will be 10 feet long and have a slot size of 0.02 inch (factory slotted). All riser pipe 

and screen sections wift be new and certified clean. Each well will consist of slotted screen and enough 

solid riser pipe above so that the riser will extend approximately 2.5 feet above the ground surface. 

0801121P 3·16 CT00166 
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A sand filter pack wiU be placed around the annulus of. the well screen, . from the bottom of the hote 

upward to 3 feet above the top of the well screen. Three feet of be~onite chips will be· ~ced above the 
I btn+-•"'1-f-~ · 

sandpack. and they r:! be allowed to wet and expand ·for at lea§ f'\ beforevgrout is added to Ute 

hole. After at lealt ~I\ has elapsed, the remainder of the well annulus will be filled up to the ground 
· - i-~ l\.M sof1Ji Murl~Y(. 

surface with a ee1RaAt ~et'denite !1Ff4il& .mixturev A tremie pipe wil be used to olace ~ in the well 
309!1 l\1gk soltels bttt+eaof·t. :4-~ BPP.-'otc'""Cillf-•''I 't .r~ct h9 .s. ~ ~~""'«,......, W' ilt, 

annulus to help _ensure a 9000 sea&..°iu9'R:d ll a 8'f ~- An outer, black steel protective casing will 9 
be installed around the PVC casing: The outer casing wt11 extend at least 2 feet below the ground sllrta:ee ~ 

~ 
and nb more than 4 inches above the inner PVC weft . The steel casin wiU have a hin cap, or 

removable cap, -and a pad A 6-incfHhicls. ·'..by ~ oot concrete surface- pad wtll be placed around 
.the well at the gfolind surface .. In addition, ~posts will be iristalfed around the ~e Pld· 

7 ? r;ft. 

Details regarding· well construction sand·· pack· and grout materials, the outer protective ·casing, the w~I 

pad, and the protective barrier posts areinetuded in SOP CT016&-12.. 

3.5.5 Packer Testing_ of Uncased Borings 

At SWMUs 12, 13, or 16, where bedrock well installations are anticipated, the cored weft borings may 

also be packer tested. The decision to perform packer testing· Will be based on information collected 

during· drilling (fractures, water yield, and/or tOtal footage cored) that would wanant a more detailed 

evaluation of specific water-yielding z0nes .in the bedrock. A double inftatable packer assembly attached 

to the drill string of the drilling rig wtll be used to hydraul~ test specific sections of~~ new uncased 

boring. The procedures for conducting a packer test are presented· in SOP CT0166-13. The packer 

assembly will be thoroughly decbntaminated before·being placed in.a boring. The inflatable packers will 

be set 5 to 10 feet apart (i.e., the vertical section of rock tested in a single test is 5·to 10 feet). The packer 

assembly will be lowered down the boring so that the packers isolate a section of the hole that was 

identifted during drilling as being f.ractured or yielding above-average rates of ground water. Two to three 

different zones will be tested for each hole, as detennined by the field geologist. The number and depths . 

of the zones to be tested will be· detennined by the FOL and lead field geologist .based on their best 

judgment. 

The packer: tests ·will be the pump-out type, where ground water is pumped out of the hole from the 
. . 

isolated section of boring. A pump positioned between the two packers will pump water out of the 

packed-Off interval. Thus, no external water will be introduced to the holes during the packer tests. The 

flow rate ol water discharging from the pump and the hydraulic pressure within the pack-off interval wiB be 

measured frequently during the test. The pumping rate will be held nearly constant. Initially, the pumping 

rate Will be at a low fevel (e.g., 1 gallon per minute or less). If this pumping rate can be sustained for 

15 minutes and the water levet stabilizes, then the rate will be increased to about 5 gallons per minute. 

080112/P 3-17 CT00166 
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Deacrlptlor Sample ID 

i ; 
·~ 

13$903 0,2 ft bas 
0·4 ft bas 

13$804 0·2 ft bas 
0·4 ft bas 

139805 0·2 ft bas '· 

0·4 ft bas 
13$806 0·2 ft bas 1 1 

0·4 ft bas 1 1 
13$807 0·2 ft bas 

above water table 
138808 0~2 ft bas 

above water table 
.. 

138809 0·2 ft bas 
0·4 ft bas 

13$810 0·2 ft bas 
0·4 ft bas 

138811 0·2 ft bas 
0·4 ft bas 

13SB12 0·2 ft bas 
0·4 ft bos 

13$613 0·2 ft bas 
0·4 ft bas 

13SB14 0·2 ft bas 
0·4 ft bas 

13$815 0-2 ft bas 
0·4 ft bas 

.13SB16 0·2 ft bas 
0-4 ft bas 

Total Samples SWMU 13 2 2 
SWMU 16. 
168801 0·2 ft bas 1 1 

T80 1 
168802 0-2 ft bas 1 1 

TBD 1 
168903 0·2 ft bas 1 1 

TBD 1 
16$904 0·2 ft bas , 1 

TAILES-2 · . 

. SUMMARY OF SOiL SAMPLES.AND i:.ABORA°t()RV ANALVSflS . 
. . . CTo1tl'f . : . . 

NSWC'l::R~E,.CR~I; INDIANA 
PAG~20F·7 

· · S.m1vorat1iel · ex.;1081vei :Oloxlil : l'lvai flCB1 ' 
c ' 

l. m 
. ' ~ . ; .. I I I .., 

~ 

Metaii .· 

; ;i: . ·~ if I 8 ii ; 

Ci ~-co ·~· 
co .> ~·. .II) 

~· I 
,.. 

~ I ! ~ ~j it ! I (I) ' 
1. 1 1 1 1. 
1 1 1 ' 1 1 
1 1 1 ' 1 1 
1 ' 1 1 1 , , , 1 .. 1 ' 1· ' 
1 .1 .1 1 f 
1 1 1 ' 1 1 
1 1 , 1 ' 1 

; 

1 1 1 1 1 
1 t 1 1 ' 1 
1 1 1 1 1 
1 1 1 1 \ 1 

1 1 1 1 ' 1 
1 1 1 1 1 
1 1 1 1 '• 1 

1· 1 1 1 1 
1 1 1 1 1 

1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1· f 
1 1 1 1 .1 
1 '1 1 ' r 1 

28 28 29 0 . 0 .. , 28 : 0 ·' 28 0 0 
.. ... . ';.,, . .. :,., . ":•"·. ··. ·,,_ 

1 1 1 1 . , .. 1 1 ·1 

1 1 1 1 1 ... 1 1 1 
1 1 1 •' 1 1 1 1 1 
1 1. . 1 ,. 1 1· . .,, . . , 1 , 
1 1 ·1 1 1 1 . 1 1 
1' 1 1 1. . , 1 1 1 
1 1 1 1 . 1 1 .1 1 

Ml1cellaneoui Parameter• 

I 1 § 
8 ld ! i I"' " e· 

:. "( 

:· 

1 1 1 r 
1 1 1 y 
1 1 1 ¥ 
1 1 1 'r 

0 0 4 4 4· .¥ (j 

1 1 1 
1 1 1 
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Parameter 

Explosives 

Metals 

Volatiles· 

Semivolatlle 

PCBs 

Dyes 

Dioxin 

(') 

d Perchlorate 
Q 

i IN4-I, IN:I. 'k 

·~---ie.i. 

TABLE 3·16 

SUMMARY OF SAMPLE AN"LXSES, CONTAIN.ER TYPES AND VOLUMES, 
PRESERVATION REQUIREMENTS, ANO" HOLDING TtMES FOR AQUEOUS SAMPLES 

. CTO 166, NSWC CRANE 
PAGE 1 OF2 

Analyte/Methodology Sample Container Container Preservatlon(1) Maximum Holding Tlme(2) 

Volume 

Explosives SW-846 8330 
Amber glass, Teflon-lined cap (2).1000 mL Cool to 4 °C, dark Extraction 7 days; analysts within 

40 days of extraction 

Picric and Plcramlc Acid Amber glass, Teflon-lined cap (2) 1000 mL Cool to. 4 °C, dark Extraction 7 days; analysis within 
Laucks HPLC Method 40 days of extraction 

Total SW·846 6020, 7470A 
. Polyethylene, plastic cap w/ 1000 mL HN03tO pH <2 Within 180 days; mercury within 

plastlc llrier .. 28 days 

Dissolved SW-846 6020, Polyethylene, plastic cap w/ 1000 mL HNOatopH <2 Within 180 days; mercury within 
7470A plastlc llner 28 days 

SW·846 8260B 
Glass, black phenolic plastlc . . . (6) 40 mL Coot to 4 °C, Qlrk, zero 14 days to analysis 
screw cap, Teflon•llned septum headspace, HCI to pH <2 

Glass, bl!ck phenollc plastic · Cool to 4 °C, dark, zero 
SW-846 80.158 

. (6)40mL 14 days to analysis 
screw cap, Teflon-lined septum headspace, HCI to pH <2 

SW-846 8270C 
• Amber glass, Teflon-lined cap (2) 1000 mL Cool.to 4 °C, dark Extraction 7 days; analysts within 

40 days of extraction 

Selective Ion Monitoring SW· Amber glass, Tefton·Hned cap (2) 1000 ml Cool to 4 °c, dark Extraction 7 days; analysis within 
846 8270C 40 days of extraction 

PCP and Hexachlorophene · ·Amber glass, Teflon•Uned cap (2) 1000inL Cool to 4 °C, dark Extraction 7 days; analysis within 
SW·846 8151A . 40 days of extraction 

PCBs SW·846 8082 
Amber glass, Teflo~~llhed cap (2) 1.000 rriL Cool to 4 °C, dark Extraction 7 days; ana.lyils within 

40 days of extractlOn. · · · · · 

NSWC Crane 
Amber glass, Teflon-lined cap.- (~) 1.000 ml. Cool to 4 °C, dark Extraction .7 days; analysis within 

'.• .. 40 Qays of extraction . 

SW·846 8290 
Arnliler glass, Teflon•Unfd cap (2)'1000 tnL. Cool to4 °C Extrac~on 30 days; analysis 

. . ~ : . " ,. within 45 days of e)(Jractlon " ..... ,!.· ·.~··, 

EPA Method. 314.0 
Polyethylene, plastic cap w/ . SOOmL Cool to 4 °c. dark 28 days to analysis 
plastlc liner 

~IA Me.H~J fn • .2 
II 1·1 II /I 

II " "' 
V/ 

£/'A Mef f...el ~so~ l 
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SAMPLING LOCATIONS SHIFTED SIGNIFICANTLY 
(50 FEET OR MORE} 

FROM THE PROPOSED LOCATION 
AS A RESULT OF A FIELD DECISION 

SAMPLING LOCATION DIRECTION MOVED DISTANCE MOVED REASON(S) MOVED 
13MWT01 NE -50' 1 
13MWT02 SE -50' (2) & (3) 
13MWT04 SW -120' 1 
13MWT06 SW -60' 2 
13MWT08 NNE -70' ·4 
13MWT09 w -190' 5 
13MWT11 NE -60' 2 
13MWT14 SE -90' 3 
13MWT15 SE -50' 6 
13MWT19 SSE -120 3 
13MWT20 N -100' 5) 
13MWT21 SW -60' (2) & (3) 
13MWT25 NW -60' (2) & (3) 

13SW/S003 s -140' 7 
13SW/S004 SE -50' 8 
13SW/S005 NW -100' 5 
13SW/S006 NW -80' 5 
13SW/S007 NW -60' 5 
13SW/S008 SE -70' 8 
13SW/S009 SW -70' 7 

13SW11 E -60' (5) & (7) 
13SW/S009 NW -50' (7) 

138021 SE -60' (9) 
13SB07 E -50' 10) 
16S011 WSW -160 (5) 

(1) Moved to avoid steep terrain 
· (2) Moved to avoid possible underground utilities 

(3) Moved to avoid a congested area (surface obstructions, above ground utilities, traffic hazards, 
parking lot,·etc.) 

(4) Moved to avoid wet terrain and possibly immobilize the drilling rig 
(5) Moved sampling location closer to the possible contamination source 
(6) Moved to avoid disturbing a riparian woodlot 
(7) Moved location were a sufficient amount of aqueous sample could be collected 
(8) Moved location to include stream's confluence with nearby stream receiving run off from 

study area 
(9) Moved location were a sufficient amount of depositional material could be collected, also paced 

in location 
(10) Moved sampling location down gradient of debris pile 
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-~·- 6-/0 -03' 
F'~ -{S~) Date 

•App(-oved l>ispOsitioo: 

. 

. ~~~ 
ProjectlU ~(Signature) 

6/;a4 T 
Date 

Distnliution: 

~jectFile- Odier. 
Projectlfask Ordel: Manager -
·Field Operations Leader-



TETRA TECH NUS 
FIELD TASK MODIFICATION REQUEST FORM 

9060 - /Z. 
COO&;~ Number Task Mod. Number 

' cµpp./;7;,,a¢ 3-/3 SWA-1~ 15' ~ /6 0<0-10- 03 
Modification To (e.g.· Wort Plan) Site/Sample Location 

. ··~ ~ . 

"Approved l>ispOsition: 

Disbibutioo: 

Pro~ject File
Projectlfaslc Order Mallagel" -
-Field Operations Leader-

Other. __________ _ 



TETRA TECH NUS 
FIEL» TASK MODIFICATION REQUESf FORM 

· .Projcc::t/lilst Name CTO &; erojecl Numbec 

Q4,PP /S£c. 3,5.-JZ SWMl/s 13 4 t<o . . I 
ModiticaUoO To (e.g. Wed Plan) Site/Sample LocatiOn 

. ~/~ 
Projecttf~Managec (Signature) 

Distribution: 

~jectrde

Projecf/Task Onlec Manage£ -
·F"ldd Operntioos Leader-

Task Mod. Number 

ca-to- 03 
Date 
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TETRA TECH NUS 
FIELD TASK MODIFICATION REQUEST FORM 

'}.. "'\."\ 
. 

1\h~ Uu.~t.. C\o(.;,O 'labO-\~ 
Project/li1stal Name cto &: Project NU1Dber Task Mod. Number 

~."\-S-~ ~~~~u, ~-l'\--0) 
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. Activity Desapian: \>~t"'il ~~ ~ Nt.n 2~~~ P.r\ ~U)tMl, \ ~ ~ 
~w-m-\..\..\!g. . 

. 

. Rcasonfoc<htge:~~ {ou.tJn\.~\ ~kK® ~"'t~ ~~ fi,)lrt t.JEU-.~>An.'+{ 
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• ProjedfU OCdCr Manager (Signature) Date 

DistribuJioR: 

~jectFile- Odiec: 
Project/Task: Order Manager -
·Field Operations Leader-



APPENDIX C.10.2 
SWMU 13 

FIELD TASK MODIFICATION REQUEST FORMS 
ROUND2 



TETRA TECH NUS 
FIELD TASK MODIFICATION REQUEST FORM 
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Projectlinstallatio Name CTO &:; ~ Numbec Task Mod. Number 
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Modifkation To (e.g. Wod:: Plan) Site/Sample LocatiOn Dare 
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Distribution: 
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['11:)Tetra Tech NUS, Inc. 

PROJECT NAME: _N_s_w_c_c...,R....,A_.N ..... E._ ___ _ 

SITE NAME: SWMU 13 & SMWU 16 

PROJECT No.: N9060 CTO 0279 

EQUIPMENT CALIBRATION LOG 

INSTRUMENT NAME/MODEL: 

MANUFACTURER: 

SERIAL NUMBER: 

U.S. 't.N~N:/'c>.\."f:.l~ L 

't.. 0 'rl~ ) Ct-\ 
Date Instrument Person -Callbmtloo Remarks 
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[-i:l::]Tetra Tech NUS, Inc. EQUIPMENT CALIBRATION LOG 

PROJECT NAME: ..;.N_s_w_c_c_R_A_N_E _____ _ INSTRUMENT NAME/MODEL: 

SITE NAME: SWMU 13 & SMWU 16 MANUFACTURER: 

PROJECT No.: N9060 CTO 0279 SERIAL NUMBER: 

Date Instrument Person -Calibration Remarks 
of 1.0. Performing Standard and 

Calibration Number · Calibration (Lot No.) Comments 
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[it)retra Tech NUS, Inc. DOCUMENTATION OF FIELD CALIBRATION 

PROJECT NAME : NSWC CRANE INSTRUMENT NAME/MODEL: YSI ~ 7.;!. CJ 

SITE NAME: SWMU 13 & 16 MANUFACTURER: YSI 

PROJECT No.: N9060 CTO 0279 SERIAL NUMBER: 

Date Person INITIAL CALIBRATION CALIBRATION CHECK Calibration Remarks 
of Performing PH COND ORP DO NA NA PH COND ORP DO NA NA Standard and 

Calibration Calibration (Lot No.) Comments 
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["fl.)re1ra Teoh NUS, Inc. DOCUMENTATION OF FIELD CALIBRATION 

PROJECT NAME: NSWC CF1ANE INSTRUMENT NAME/MODEL: YSI 6 9za 

SITE NAME: SW.MU 13 & 16 MANUFACTURER: YSI 

PROJECT No.: N9060 CTO 0279 SERIAL NUMBER: 

Date Person INITIAL CALIBRATION CALIBRATION CHECK Calibration Remarks 
of Performing PH COND OAP DO NA NA PH COND OAP DO NA NA Standard and 

Calibration Calibration (Lot No.) Comments 
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f'fl::]retra Tech NUS, Inc DOCUMENTATION OF FIELD CALIBRATION 

PROJECT NAME : NSWC CRANE INSTRUMENT NAME/MODEL: YSI (:,C,,,'«) 

SITE NAME: SWMU 13 & 16 MANUFACTURER: . YSI 

PROJECT No.: N9060 CTO 0279 SERIAL NUMBER: 

Date Person INITIAL CALIBRATION CALIBRATION CHECK Calibration Remarks 
of Performing PH COND ORP DO NA NA PH COND ORP DO NA NA Standard and 

Calibration Calibration (Lot No.) Comments 
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["Fl:F•tra Tech NUS, Inc. EQUIPM$NT CALIBRATION LOG 
,. i, ·:),~~ 

PROJECT NAME : NSWC CRANE ....... -.....-.....--.-..----~~~~~ 1NSTRUMENT NAME/MODEL: 

SITE NAME: SWMU 13 & SMWU 16 MANUFACTURER: 
I .. 

PROJECT No.: N9060 CTO 0279 SERIAL NUMBER: 

Date Instrument Person -Calibration Remarks 
of l.D. Performing Standard and 

Calibration Number Calibration (Lot No.) Comments 
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("Jl:)retra Tech NUS, Inc. EQUIPMENT CALIBRATION LOG 

PROJECT NAME : NSWC CRANE __. .......... .__ ................. ~~~~~ INSTRUMENT NAME/MODEL: 

SITE NAME: SWMU 13 & SMWU 16 MANUFACTURER: 

PROJECT No.: N9060 CTO 0279 SERIAL NUMBER: 

Date Instrument Person -Calibration Remarks 
of l.D. Performing Standard and 

Calibration Number Calibration (Lot No.) Comments 
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["'Fl:)retra Tech NUS, Inc. EQUIPMENT CALIBRATION LOG 

PROJECT NAME : NSWC CRANE ......... ._.._ .............. _...~~~~~ INSTRUMENT NAME/MODEL: 2. 0 2. CJ i'UA!"/.3 ;P/ rV 

SITE NAME: SWMU 13 & SMWU 16 MANUFACTURER: 44 /Vftrl·IE 

PROJECT No.: N9060 CTO 0279 SERIAL NUMBER: 

Date Instrument Person -Calibration Remarks 
of 1.0. Performing Standard and 

Calib'ration Number Calibration (Lot No.) 
.. 

Comments 

Sh'/o"{ J749·/~IO .,....c, 6. 0 ~.O O· Q CJ." ,,,.,,,,.., .<:~AA./"1-'t/ su,,-~'et:J/ 6v ~j 
</~ ,/o~ ,, r.-c i I •• tt I I "' " " ,, 
.I(-/~ t/03 ,, 

"'""' 
,, 

I• ·'' 
,, ,, t t ~. ., 

</9/o'f #I "'"" " 
., " 

,, .. , 't 'I ,, 
-r ,z /tJ-... "' 7'..-C.. t I •• ., 

"' " t' , {I , , 
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(11::)retra Tech NUS, Inc. 

PROJECT NAME : NSWC CRANE 

SITE NAME: 

PROJECT No.: 

Date 
of 

Calibration 

Instrument 
l.D. 

Number 

~~~~~~~~~~ 

SWMUs 13&16 

N9060, CTO 0279 

Person 
Performing 
Calibration 

EQUIPMENT CALIBRATION LOG 

INSTRUMENT NAME/MODEL: 

MANUFACTURER: 

SERIAL NUMBER: 

Standard 
(Lot No.) 

Remarks 
and 

-Comments 

-

Calibration 
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('11:)Tetra Tech NUS, Inc. EQUIPMENT CALIBRATION LOG 

PROJECT NAME: _N __ s_w __ c_C_R_A_N_E ____ _ INSTRUMENT NAME/MODEL: 

SITE NAME: SWMUs 13&16 MANUFACTURER: 

PROJECT No.: N9060, CTO 0279 SERIAL NUMBER: 

Date Instrument Person -Calibration Remarks 
of l.D. Performing Standard and 

Calibration Number Calibration .(Lot No.) Comments 
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('ll:]retra Tech NUS, Inc. EQUIPMENT CALIBRATION LOG 

INSTRUMENT NAME/MODEL: PttoToVAc P l D PROJECT NAME : NSWC CRANE 
~~~~~~~~~-

SITE NAME: SWMUs 13 &16 MANUFACTURER: PF-£. \<...l u EL.\'\-'\~ 

PROJECT No.: N9060, CTO 0279 SERIALNUMBER: E:.t) fvtt::@"35* t/E 337 

Date Instrument Person -Calibration Remarks 
of 1.0. Performing Standard and 

Calibration Number Calibration (Lot No.) Comments 
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("ll:)Tetra Tech NUS, Inc. EQUIPMENT CALIBRATION LOG 

PROJECT NAME : NSWC CRANE 
~~---~~--~~~~~ 

INSTRUMENT NAME/MODEL: 

SITE NAME: SWMUs 13&16 MANUFACTURER: 

PROJECT No.: N9060, CTO 0279 SERIAL NUMBER: 

Date Instrument Person -CaJibration Remarks 
of l.D. Performing Standard and 

Calibration Number Calibration (Lot No.) Comments 
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Brent Thomas J CNIN . 
From: Johnson, Douglas G [Johnson.D@crane.army.mil] 
Sent: Wednesday, February 12, 200310:09 AM 
To: Brent Thomas J CNIN 
Subject: FW: TTNUS ACCESS 

Importance: High 

Here are the rules of engagement. Main issue is to ensure coordination with the area supervisors 
before beginning operations. I should have covered that requirement a little more clearly. Also, 
another rule that is not listed but is very important - POVs are not allowed inside red flagged 
areas (denoting explosives operations). It's easier to phone the supervisors ahead of time, as the 
supervisors are normally within the red-flagged area and are not easily accessible if you're driving 
a POV. 

I can help in coordination with the production folks if needed. Current supervisor @ 146 is Mike 
Dages (X-1472), and supervisor at B-165/MFB is fia. The head 
Production Supervisor is Mike Roach (X-3546). 

In March, we'll have a short sit-down with the crew to go over the Safety and Security 
requirements. Shouldn't take too long, but should help in eliminating any problems during their 
work. 

-Original Message-

,~,. Qtint<m;~~afl·t( .. <:- ,· 

Sent Wednesday, February 12, 2003 9:55 AM 
To: Voorhies, John D; Johnson, Douglas G; Baker, Sheryl G; Roach, 

Michael D; Flynn, Thomas R 
Cc: SS Per5onnel 
Subject RE: TTNUS ACCESS 
Importance: High 

I believe we've coordinated this as much as possible given the short notification. 

Here's the plan for this week: 

· ... •-·, 

1. MEA will notify people assigned access cpntrol duties. Although the contractor must check 
in, access will be authorized without an escort. 

2. Doug Johnson will: 
a. Coordinate access for Friday, 14 Feb 
b. Make sure the contractor is made aware of the contractor's responsibilities (3 below). 

3. The contractor will: 
a. Stop and identify himself to the person performing access control. 
b. Check in with the area supervisor immediately upon entry if the area is in operation and 

comply with all instructions/prohibitions given to him by the supervisor concerning safety 
and security. 

Here's the plan for the longer term operation planned for mid-March: 

1. Doug Johnson will: 
a. Make arrangements to provide the Key/Lock Officer with a copy of the contract or scope 

of work. 
b. Sign for all controlled contractor core keys 
c. Issue controlled keys to the contactor on DA Form 5513-R 
d. Make sure the contractors are made aware of their responsibilities. 
e. Oversee work and make sure the contractor turns the keys back in immediately upon 

completion of the work and prior to authorization for release of payment. 
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2. The Key/Lock Officer will: 
a. Install controlled contractor core locks on 145/146 area and MFB 
b. Provide assistance to Doug Johnson on proper issuance of keys to the contractor 
c. Remove the controlled locks once all keys have been returned by Doug 

Johnson. 

3. The contractor will: 
a. Strictly control keys and immediately turn the keys back in once the contract work has 

been completed. 
b. Stop and identify himself to the person performing access control. 

If gates are locked and nobody is at the guard house, the contractor is responsible for securing 
the gate behind him (coming and going). NOTE: 

Locks must be relocked in their specific original order. 

c. Check in with the area supervisor immediately upon entry if the area is in operation and 
comply with all instructions/prohibitions given to him by the supervisor concerning safety 
and security. 

4. MEA will notify people who are assigned access control duties. Although the contractor must 
check in, access will be authorized without an escort. 

-Original Message--

15 I'=!· ~==:~F-:~:1~: 2003 3:33 PM 
To: Clinton, Leah K 
Subject: FW: TTNUS ACCESS 

20 

2 

3 

Leah, 

TetraTech is an environmental contractor that does corrective action work for Crane NJvy. They 
are wanting to work on flagging, soil sampling, and drilling for studies at B-146 and Mine Fill B to 
determine levels of contamination. These actions are part of the overall Crane site cleF1nup effort. 

Since we're at Bravo+, what is the best way to get TetraTech access to work in those areas and 
what level of supervision will they need? The scope of the operations ~s listed in Tom Brenfs e
mail below. Terry Rojahn is at Crane currently, and would like to begin the flagging operations. 
The soil boring and drilling operations should not begin until March. 

Let me know your thoughts on this issue. 

--Original Message--

Thanks, 

Doug Johnson 
Environmental Protection Specialist 
SJMCN-SF 
Crane Army Ammunition Activity 
(812)854-1481 
DSN 482-1481 

31 l't'Onl: Brent Thomas J CNIN [mailto:brent t@crane.navy.mi!J 
Sent: Tuesday, February 11, 2003 3:14 PM 

DATE WITNESS 
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____ :_~ - ··-

I To: 
Subject 

Johnson, Douglas G 
TTNUS ACCESS 

Doug, 

Terry Rojahn from Tetra Tech NUS needs access to 8146 area & MFB to put in pin flags to 
obtain a PW digging permit. This will take about 3 days. Furthermore, he has a rented vehicle & 
would very much like to get this into the 2 sites (after all, MFB is a BIG place). Let me know what 
you can work out. 

Just so you know, Tetra Tech will be mobilizing a full field crew about mid-March w/drill rigs to 
collect soil boring samples and install wells. I'll let you know more as soon as I find out details. 
Please let me know what we need to do to make this happen at these 2 sites. 

Thanks, 
Tom 

·., 
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NSWC Crane SWMUs 13 and 16 Sampling Locations I Access Issues 

Brent Thomas J CNIN 

From: Basinski, Ralph [BasinskiR@ttnus.com) 

Sent: Thursday, February 13, 2003 9:56 AM 

To: Johnston, Tom; Cochran, Matthew; Plachy, Valerie; 'Bill Gates'; Brent Thomas J CNIN 
CNIN 

Subject: NSWC Craoe SWMUs 13 and 16 Sampling Locations I Access Issues 

VVhen: Thursday, February 13, 2003 2:30 PM-3:30 PM (GMT-05:00) Eastern Time (US & Canada). 
VVhere: Main Conference Room 

Page 1of1 

Terry Rojahn is currently conducting the utility clearance site visit He has identified several issues. These 
include 

1] Inadequate # of samples for PCBs at therimonal botlers at MFB 

2) Access issues for several monitoring locations at SWMUs 13 and 16 

3] General access issues due to ongoing operations and heightened security. 

It may be necessary to add or move sample locations. A conference call will be held among Bill Gates, Tom 
Brent, Terry Rojahn, Ralph B, Tom Johnston, and Valerie P. At the end of the conference call we hope to have 
determined the locations of additional samples and whether any sample locations have to be moved. Also any 
modifications to the OAPP (Submittal of the rel/isions to the QAPP is being held up until it is determined whether 
any additional modification must be made to the QAPP). 

Field sketches made by Terry are attached for use in the meting. 

«Field Sketch for PCB Samples MFB.pdf>> 

]:. 

3 
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Leah, 

Code 095 acknowledges receipt of your instructions (Tom had to leave for the day). The 
contractors will receive a copy of this email. 

The following are the names of the contractors conducting work in MFB: 

TtNUS: 

Robert Balkovec 
Terry Rojahn 

Bowser-Momer: 

Dave Schrecengost 
Tony Mayrer 
Jon Keifer 

Jeff Akers 
Chad Mahaffy 
Bledsoe Tapp & Riggf:'.rt, Inc.: 

Matthew Cooper 
Corey Allen 

Thank you for you assistance. 

-Original Message--

Sent: Tuesday, April 08, 2003 15:53 I 
From: Johnson, Douglas G [mailto:JohnsonD@crane.army.m;n 

To: Freeman Christine DCNIN 
Subject: FW: Contract Work in MFB 
Importance: High 

-Original Message-

From: 
Sent: 
To: 

Cc: 

Subject: 

· Clinton, Leah K 
Tuesday, April 08, 2003 3:45 PM 
'brent_t@crane.navy.mil'; Mitchell, Frank E; Johnson, Douglas G; Wininger, Terri L; 
Roach, Michael D; Baker, Sheryl G; Kluesner, Marvin J; Voorhies, John D; Guard 
Supervisors 

Helms, Mark E; Shearin, Walter F; Meals, Sterling W; Thomas, Norman R; XO; SS 
Personnel 
Contract Work in MFB 
Importance: High 

BACKGROUND: ITNUS (contractor) is currently performing work in the MFB >area. We must 
make sure that: 

• access controls are maintained in all of our operational areas 
• contractors are granted the necessary access in order to perform > requested work and 

that access is consistent with safety and security requirements 

'' ' 

I 

·• 
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• contractors are made aware of and comply with key and access control requirements 
• persons performing access control (both CAAA guards and in-house personnel) are 

given the proper guidance necessary to adequately perfonn their duties 

TTNS employees or other contractors performing work in the area shall: 

• provide the name(s) of the contract employees or a list of supervisors who can "vouch" 
for the identity of the contract employees (so we may provide this information to the 
guard force). 

• check in and out with the guard/access control person prior to entering and upon leaving 
MFB (the guard is located at the gate nearest bldg 165). Contractors are not required to 
check in/out if a guard is not/no longer on duty (e.g., after hours or on weekends when 
there are no operations in the area). 

• call the bldg 165 supervisor (854-1790) to notify him/her that contractors will be working 
in the area and to obtain any approvals/prohibitions concerning movement 
in/around/behind the general area of bldg 165 (as provided by Mr. Mike Roach on a 
color-coded map). For convenience, the guard will make the phone in the guard house 
available for this purpose. The contractor shall not go in/around/behind bldg 165 without, 
specific approval in advance by the bldg 165 supervisor. Approval shall be obtained on a 
case-by-case basis. 

• go around to the opposite gate and enter the area (nearest bldg 174) (where a contractor 
cored lock has been installed). The contractor shall secure the gate behind him/her. The 
contractor shall not permit anyone other than his/her own employees to enter the area at 
the same time (i.e., no "piggybacking"). 

1 

• exit thru the same gate he/she entered, secure the gate behind him/her; and "check our• 
thru the gate guard. 

• control keys assigned to them. Making duplicates is unauthorized. 
• turn in all keys immediately upon completion of requested work. 

ALL: Similar written/detailed instructions must be provided to all contractors working in our areas 
and coordinated with all parties concerned. I will be happy to provide you advice and assistance 
if you are preparing similar instructions for contract work being performed in your area of 
responsibility. 

Mr. Brent: Please acknowledge receipt and provide the names of the contract employees who 
can enter our areas on an unaccompanied basis (e.g., a roster that we can furnish to the guards 
so we know who is working for TTNS on this project or a list of supervisors who can "vouch" for 
TTNS employees) 

Leah Clinton 
CAAA Security Officer 
OSN 482-3960 
(812) 854-3960 

"Only Our Best For the World's Best" 

1 
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~hn, Terry 
.Wednesday, October 15, 2003 4:07 PM 
'Tom Brent' 
Basinski, Ralph 

I I I I ' ! 
1 l 1 I 

i . I l . 

Subject: RE: Bowser Morner personnel Participating in Fieldwork Starting October 20, 2003 at NSWC 
Crane 

Tom, the following personnel from Bowser Morner need clearance, however not all of them will be starting work on 
October 20, 2003: 

Tim Boehmer 
Ken Boehmer 
John Davis 
Jon Keifer 
Maynard Laati 
Dennis Sinic 
Robert Trader 
Todd Wollenhavpt 
Nick Post 
TonyMayrer 
Joshua Dean 
James Walsh 

All the above are US citizens. 

Dayton, OH 
Dayton, OH 
Dayton, OH 
Dayton, OH 
Dayton, OH 
Dayton, OH 
Dayton, OH 
Dayton, OH 
Dayton, OH 
Dayton, OH 
Toledo, OH 
Toledo, OH 

Just a heads up ... you should be receiving a lot of coolers and equipment over the next few days. 

---Qriginal Message--
From: Basinski, Ralph 
Sent: Wednesday, October 15, 2003 2:34 PM 
To: 'Tom Brent' 
Cc: Rojahn, T~; Cochran, Matthew; Wudkwych, Frank; Ramser, Fred; 'Bill Gates'; Goldman, Mary Lou 
SUbject: TtNUS Personnel Participating in Fieldwork Starting October 20, 2003 at NSWC Crane 

The following Tetra Tech NUS, Inc. personnel will be participating in fieldwork at NSWC Crane SWMUs 1, 13, and 16 
starting October 20, 2003 

Terry Rojahn 
Matt Cochran 
Frank Wudkwych 
Fred Ramser 
Robert Balkovec 

All of these staff are located at Pittsburgh, Pennsylvania office of Tetra Tech NUS. 

The award for the drillers has· been made to Bowser-Morner. Terry Rojahn is in contact with the driller and will send 
an e-mail to you with 1he list of drifters and their home office locations. 
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From: Basinski, Ralph 
Sent: Tuesday, October 07, 2003 2:30 PM 
To: Cochran, Matthew; Rojahn, Terry; Schubert, Jeff 
Cc: 
Subject: 

'Bill Gates'; 'Tom Brent'; Johnston, Tom; Goldman, Mary Lou 
Access for Fieldwork at SWMUs 13 & 16 

Terry, Jeff, and Matt 

Tom and Bill informed me of the f~llowing. 

SWMU 13 - No operations will be occurring that will limit access. Follow the procedures 
developed last time in regards to access. 

SWMU 16 - Operations will be occurring. The Army has agreed to limit operations to Monday 
through Thursday on alternate weeks. SWMU 16 cannot be accessed during that time. No 
operations will occur on Friday, Saturday, and Sunday. SWMU 16 is fully accessible during that 
time. Please note that the Army is working the 4-1 Os in order to accommodate our fieldwork at 
SWMU 16. Therefore, we need to make sure that any schedule changes are communicated to 
the Tom and the Army as soon as known.· Also, we should inform Tom as soon as our work at 
SWMU 16 is complete so that the Army can revert to their normal schedule. · 

Ralph 

----Original Message---
From: Basinski, Ralph 
Sent: Tuesday, October 07, 2003 1:57 PM 
To: 'Tom Brent' 
Cc: 'Bill Gates'; Johnston, Tom; Cochran, Matthew; Rojahn, Terry 
Subject: Fieldwork at SWMUs 13 & 16 

Tom 

As Y<>u are aware we are scheduled to be in the field starting October 20, 2003 at 
SWMUs 13 and 16. Currently we are in the office mobilization and planning phase. 

During the last field event we ran into access issues at SVVMUs 13 and 16 due to 
operations occurring at these facilities. Can you find out anything about the operations 
schedufes from October 20 through mid-December. ,This information would be useful for 
planning purposes. 

Also, during the last field event, security I access procedures were established for TtNUS 
and subcontractor staff. Was anything written regarding these procedures? If something 
written is available, please provide a copy or call me to discuss. 

Ralph 

DISCLOSED TO AND UNDERSTOOD IY DAJ'E WITNESS DAJ'E 
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' R= Brent Thomas J CNJN .. . t 
..... From: Johnson, Douglas G (PKI) [DOUG.JOHNSON1@US.ARMY.MIL] r-

Sent: Tuesday, October 07, 2003 3:56 PM ~~ 

r-r- To: Clinton, Leah K (PKI); Voorhies, John D (PKI); Roach, Michael D (PKI) -~ 
-~ Cc: Brent Thomas J CNIN c-r-

Subject: FW: TtNUS Participants in Fieldwork at SWMUs 1, 13 & 16 ----
~-

-~ ......... .Partial list of TetraTech employees that will be conducting fieldwork@ MFB and 146. Will ,.....~ 

provide the names of the drilling crew as soon as Tom forwards . .-~ 

,.....,_ 
I 

-r-

-- -Original Message--
' -r- rm: Brent Thomas J CNIN [mailto:brent t@crane.navv.mil] i 

-~ 
I -- Sent Tuesday, October 07, 2003 2:27 PM .... ,_ 

. To: Johnson, Douglas G (PKI) ......... 
r- r- Subject FW: TtNUS Participants in Fieldwork at SWMUs 1, 13 & 16 
~-
r--
,.....- .. 
,.....-,__ 
,.....- Doug, ' 

' ,..... r-
Here's the partial particulars. Current plan is to begin work at B146 on Friday, October 24, 2003.: ,....._ 

.... ,.. 
I'll pass along the names of the drillers once I get them. Note that SWMUs 1, 13, & 16 are ' ,..... r-

Mustard Gas Burial Grounds, Mine Fill B, and 81461 respectively . .--
r-

Thanks, , ,.....-,__ 
Torri ,_.,_ --,_.:,_ 

-~ -Original Message--,....,_. 
,.....~ From: Basinski, Ralph [mailto:BasinskiR@ttnus.com] ,.....~ 

_,_ Sent: Tuesday, October 07, 2003 2:13 PM -- To: Brent Thomas J CNIN -i-

' _,_ Cc: 'Bill Gates'; Rojahn, Terry; Cochran, Matthew; Johnston, Tom; Goldman, -- Mary Lou ,... ,_ 

' -- Subject: TtNUS Participants in Fieldwork at SWMUs 1, 13 & 16 I-.-
r- ..... 
~~ 

The following Tetra Tech NUS, Inc. personnel will be participating in fieldwork at NSWC Crane i--

-~ SWMUs 1, 13, and 16. ,....,..... -- Terry Rojahn I- r-
..... ~ Matt Cochran ,_ r-

Frank Wudkwych r- i-

.... r- Fred Ramser .... ,... 
Robert Balkovec r--

' r--

All of these staff are located at Pittsburgh, Pennsylvania office of Tetra Tech NUS. i 
,__ --,....,_ The award for the drillers will be made shortly. Once the award is made the driller will be 
~·-

requested to provide a list of staff and their office locations. i 

Ef. The fieldwork is scheduled to start on Monday, October 20, 2003. 
-t 

1 l 
I ! i I l ) i 1 j l i I 

I I I ! · I I i : . I I l ' I 
I l • '+t+-' t 

'-L+t-+trn I I '·' j I 
; I I I I i I ! I ' I I ; i i I ' T ! . I : ! , ! i I ' i ! I I : ! l ' . ·' ' J._j_J ' 

! i i i I · I I , I I i l ' ' :::~ ' I : + I , ! ' I : ,·+-r-, I ; i I 
I I I I I ! . I I 

I I I i i ! l i ! I I 
I I ' I ' i ! I I ! 
I I I i I ! I I ' I ' I : I 

! I ' I · I I ! i I l i 
I I I I I i ; I I ! I 

' i I i I : I I ! ! I ! ' i ! I I i ' I I ; I _,_,_;__LJ._._l-+--j-L : ! I I ' . I I I r-W--;~ -+-l--l-c . i ! i i 

l I I ' I ++-++++4 ! I I IJ, i ! ' ' i I ! ; i·±i:H : ~-~ i ~=-~J ~· _: _ ~t-++ : I I ! ' i l I 1-r-t 1 l ' ' ! ' ! I I 

- . ' ~ . ~Dt :N lJSA 



RE: Bowser Morner personnel Participating in Fieldwork Starting October 20, 2003 at N... Page 1 of2 

Brent Thomas J CNIN 

From: Brent Thomas J CNIN 

Sent: Thursday, October 16, 2003 1:41 PM 

To: Johnson Douglas G CNIN 

Subject: FW: Bowser Momer personnel Participating in Fieldwork Starting 0 ctober20, 2003 at NSWC 
Crane 

Doug, 

As promised, here is the list of drillers who will be working with the Tetra Tech folks on the upcoming fieldwork at 
8146 and MFB. Please distribute to CAAA Security. As a reminder, they will begin mobilizing here on Monday, 
October 20, 2003. The 1st shift will end on Wednesday, October 29, 2003. Please let me know if you have any 
questions. 

Thanks, 
Tom 

---Original Message----
From: Rojahn, Terry [mailto:RojahnT@ttnus.com] 
Sent: Wednesday, October 15, 2003 3:07 PM 
To: Brent Thomas J CNIN 
Cc: Basinski, Ralph 
Subject: RE: Bowser Merner personnel Participating in Fieldwork Starting O ctober 20, 2003 at NSWC Crane 

Tom, the following personnel from Bowser Marner need clearance, however not all of them will be starting work 
on October 20, 2003: 

Tim Boehmer fr""\ Dayton; OH 
Ken Boehmer Dayton, OH 
John Davis Dayton, OH 
Jon Keifer <._J K) Dayton, OH 

"fc Maynard Lalati (rt"L) Dayton, OH 
Dennis Sink:(_ D S") Dayton, OH 
Robert Trader Dayton, OH 
.Todd Wollenha14>t(7 "-') Dayton, OH 
Nick Post ( NP) Dayton, OH 
Tony Mayrer Dayton, OH 

· ~ Joshua Dean J l> Toledo, OH 

,.: James Walsh ..) W Toledo, OH 
All the above are US citizens. 

Just a heads up ... you should be receiving a lot of coolers and equipment over the next few days. 

----Original Message--

From: Basinski, Ralph 

Sent: Wednesday, October 15, 2003 2:34 PM 

To: 'Jorn Brent' 

Cc: · Rojahn, Terry; Cochran, Matthew; Wudkwych, Frank; Ramser, Fred; 'Bill Gates'; Goldman, Mary Lou 

10/2112003 
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RE: Bowser Morner personnel Participating in Fieldwork Starting October 20, 2003 at N... Page 2 of2 
) 

Subject: TINUS Personnel Participating in Fieldwork Starting October 20, 2003 at NSWC Crane 

The folloVl(ing Tetra Tech NUS, Inc. personnel will be participating in fieldwork at NSWC Crane SWMUs 1, 
13, and 16 starting October 20, 2003 

Terry Rojahn 
Matt Cochran 
Frank Wudkwych 
Fred Ramser 
Robert Balkovec 

All of these staff are located at Pittsburgh, Pennsylvania office of Tetra Tech NUS. 

The award for the drillers has been made to Bowser-Morner. Terry Rojahn is in contact with the driller 
and will send an e-mail to you with the list of drillers and their home office locations. 

I I -- - .. - -· 

If -'"'• f~ I'" :7 .. ,. . 
~"" 

·- ---· - ··- -- --- ~- ·-- ... --- -- --

Brent Thomas J CNIN 
. -

From: Johnson, Douglas G (PKI) [DOUG.JOHNSON1@US.ARMY.Mll] 
Sent: Monday, October 20, 2003 9:37 AM 

'-To: Clinton, Leah K (PKI} 
Cc: Voorhies, John D (PKI}; Brent Thomas J CNIN 
Subject: TetraTech Fieldwork@MFB 

c 

Leah, 

Just wanted to make that TetraTech personnel conducting fieldwork you aware 
usually work until dark. Are there any special procedures w~ need to. implement for after normal hours-work? 

If after hours work is a problem, please let me or Tom Brent know. 

Doug Johnson 
Environmental 
SJMCN-SF 

Protection Specialist 

Crane Army Ammunition Activity 
(812) 854-1481 
DSN 482-1481 
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J: 
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I Sent: 
To: 
Subject: 

Thursday, August 05, 2004 1:28 PM 
Brent Thomas J CNIN 
RE: Emailing; B146 Interior DPT Locations Field.Markup.pdf 

Tom, to our knowledge, there are l'\Ofl.ltilities urid~f.tfi9:11oor'at8'"146:' t · 

----Original Message-----

From: Brent Thomas J CNIN Cmailto:brent t@etane~navy~miO> . 
Sent: Thursday, August 05, 2004 9:08 
To: Thompson, Susan CIV NAVFAC MW Crane Det CROP2 
Cc: Gates, William H CIV EFDSOUTH; Ralph Basinski (E-mail) 
Subject: FW: Emailing: B146 Interior DPT Locations Field Markup.pdf 

Importance: High 

Susan, 

Per my v-mail yesterday, I need some guidance on who clears utilities inside· CAAA buildings. I 
understand that Zone 2 (or the PW Detachment formerly known as Zone 2) is responsible for this .. 
We are needing to core through the floor inside 8-146 to collect soils samples under the floor of 
the building. As such, we need to make sure that we' re not going to hit any buried utilities under 
the building. Please get back with me as soon as possible. 

Thanks, 
Thomas J. Brent 
Corrective Ac~on Program Manager . 
Crane Division, Naval Surface Warfare Center (NSWC Crane) 
Harnessing the Power of Technology for the Warfighter 

--Original Message--

from: 
Sent: 
To: 
Cc: 
Subject: 

Basinski, Rafph [mailto:BasinskiR@ttnus.com] 
Thursday, August 05, 2004 8:34 AM 
Brent Thomas J CNIN 
Bill Gates; Johnston·. Tom; Rojahn, Terry 
Emailing: B146 Interior DPT Locations Field Markup.pdf 

«B146 Interior DPT locations Field Markup.pdf.pdf» Tom: 

Per our discussion, the mark-up figure showing the B146 interior DPT locations is attached to this 
e-mail. Terry Rojahn provided this mark-up based on the site visit made by you, Terry, and Doug 
Johnson. Please let me know if you need anything else for utility clearance by Zone II. 

«B146 Interior DPT Locations Field Markup.pdf.pdf» 

~ ................ 
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r-·-1_ -r--r- OK We will keep a copy of the e-mail. 
5 1 i I l 
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! i i : i----+-+---+-
, _ _j __ i_ __ L ----Original Message-----

{ ___ : __ J __ ! From: Brent Thomas J CNIN [mailto:brent t@crane.navy.mil] 
! ' ' : Sent: Thursday, August 05, 2004 4:35 PM 
l----r---+-+ To: Bill Gates (E-mail}; Basinski, Ralph 

0LL ! i Subject: RE: Emailing: 8146 Interior DPT Locations Field Markup.pdf 
i : l i 
1 --+--+-~- Bill/Ralph r 1 t I l i i ! ! 
~. ____ j____J_~ . . . 
i i ·

1 
j' Other than what we have I don't know how to get a "dig permit." Perhaps we can check with I i ! : Donna next week and see if she would cut us some sort of official dig permit However, I think 

! ' i ~ we're covered with this email. 

5' ! ; ; Thanks, 
----r--t--·--r Tom 

I 
--Original Message--

From: 
i---+---+--,--t-• Sent: 

1----+---+---+-• 
To: 

Basinski, Ralph [mailto:BasinskiR@ttnus.com) 
Thursday, August 05, 2004 2:57 PM 
Brent Thomas J CNIN 

o Cc: Bill Gates (E-mail); Johnston, Tom; Rojahn, Terry; Conti, Stanley 
RE: Emailing: B146 Interior DPT Locations Field Markup.pdf 

5 

1---+----+--+- Subject: 

Bill and Tom, 

I interpret that to mean "Drill at will". 

Do Navy procedures call for issuing the equivalent of a "Digging Permit" in this case? Or are we 
1---+---+-+ to consider this the "Digging Permit? 

Ralph 

----Original Message--

From: Brent Thomas J CNIN [mailto:brent t@crane.navy.mil] 
1----+--+----1,_

1 
Sent: Thursday, August 05, 2004 3:04 PM 

0 To: Bill Gates (E-mail); Basinski, Ralph 
1----+--+----1H1 Subject: FW: Emailing: B146 Interior DPT Locations Field Markup.pdf 

I 

l 

Here is the official reply from "Zone 2." 

-Tom 

---Original Message-----
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SEVERN 

TRENT 
/CAik/a z. 

TQED ENVIRONMENTAL SYSTEMS 
P.O. Box 3726 Ann Arbor, Ml 48106 

www.qedenv.com 

The enclosed pump has been tested for the EPA priority pollutant 
parameters under conditions more critical than those required in 
current accepted ground water monitoring practices. We certify 
that this pump will not adversely affect the results of your ground 
water sample analysis. 

SEVERN 
TREl\1 TQED ENVIRONMENTAL SYSTEMS 

P.O. Box 3726 Ann Arbor, Ml 48106 
www.qedenv.com 

The enclosed pump has b~en tested for the EPA priority pollutant 
parameters under conditions more critical than those required in 
current accepted ground water monitoring practices. We certify 
that this pump will not adversely affect the results of your ground 
water sample analysis. 

SE\'ERl\ 
• 

SERYICES 

/6MWd<f-
TQED ENVIRONMENTAL SYSTEMS 

P.O. Box 3726 Ann Arbor, Ml 48106 
www.qedenv.com 

The enclosed pump has been tested for the EPA priority pollutant 
parameters under conditions more critical than those required in 
current accepted ground water monitoring practices. We certify 
that this pump will not adversely affect the results of your ground 
water sample analysis. 
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. . . l ---------1----- -- ._____ -·- - -- t _____ ; ________ ~ 

If you need further information on _ ... ~ __ j__ __ L __ J 
QED's Pump Certification Program, . · ·

1 

I 
please contact QED Environmental Systems at 1-800-624-2026 , 

-- --;--~;----~~------~.:~, -----r--· +_, -~--t·--!-. ~=~~I~T=l 

- -- ------- -

QED PUMP CERTIFICATION 

® r I ... 

Quality Certification Manager~ MAR 
Date 

T1250 020402 
Pump Model Batch Serial Number 

MA.I? 1 200\ 
Quality Certification Manager· .>" Date 

T1250 020402 
Pump Model Batch Serial Number 

If you need further information on 
QED's Pump Certification Program, 

please contact QED Environmental Systems at 1-800-624-2026 

DATE , WITNESS 

. : ! 1 

- ---! 

i 
- ------- --·-- --- ---------'----."...·----! 
inu~~. to ~~e- .. _ ____ _ J 

! DATE 
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'YQEO ENVIRONMENTAL SYSTEMS 
P.O. Box 3726 Ann Arbor, Ml 48106 

www.qedenv.com 

The enclosed pump ha~ ~een tested for the EPA priority pollutant 
parameters under cond1t1ons more.critical than those required in 
curren~ accepted. ground water monitoring practices. We certify 
that this pump will not adversely affect the results of your ground 
water sample analysis. 

SEYERN 
TRENT 

/MfJ<IT II 
•QED ENVIRONMENTAL SYSTEMS 

P.O. Box 3726 Ann Arbor, Ml 48106 
www.qedenv.com 

The enclosed pump has been tested for the EPA priority pollutant 
parameters under conditions more critical than those required in 
current accepted ground water monitoring practices. We certify 
that this pump will not adversely affect the results of your ground 
water sample analysis. 

1~ Mwr ~ z.. 
•QED ENVIRONMENTAL SYSTEMS 

P.O. Box 3726 Ann Arbor, Ml 48106 
www.qedenv.com 

The enclosed pump has been tested for the EPA priority pollutant 
parameters under conditions more critical than those required in 
current accepted ground water monitoring practices. We certify 
that this pump will not adversely affect the results of your ground 

water sample analysis. 
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-~---+ ! i l I ! ! ! ! 

i l i l i --t--+--+--1- l _ _J 
Date · · ' ' --r 1 

r -- 1
1 i .~1 .. -LLj 

1 l , i i I ! 
I -;--t L-L---

1 

I +-' I 
I i i i ii T1250 0 2 0 4 01 i i +----1---i r-
-r--1 --;--·; Pump Mooe1 

1 --:--+---~----r-+----
r-1----r Batch Serial Number ·--~--+__i__-L--1-

; ! • ! [ 1 
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MAR 1 200' 
• Quality Certification Manager 
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-

QED PUMP CERTIFICATION 

I 

MAR 
Date 

20 
T1250 0204U2 

Pump Model Batch Serial Number 
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If you need further information on ~ 

! _ I ' QED's Pump Certification Program, 1 1 -+--+-

1

-1--.....i 

25 
t---+---i·--+--1- T please contact QED Environmental Systems at 1-800-624-2026 -+ j I 
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1
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..)__-~-~--· , I - l ---·~----' 

SIGNATURE If you need further information on 
QED's Pump Certification Program, 

please contact QED Environmental Systems at 1-800-624-2026 -~~~~~-
I DATE 

I B 100P© 
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WELL WIZARD, Stainless Steel Pump Inlet Screen Attachment 

Thread screen (clockwise) into the threaded inlet of the bladder pump until snug. 

Inlet 
Screen 

PIN 95212 Rev. 2-2-414 
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Parts 
Freeze Protection tube-

1/8" OD tube with brass 

quick-connect at one end. 

Tubing Freeze Protection Instructions 

Optional in-line filter for 

sites with serious concern 

with airborne contaminants. 

r-~ 
I 1---

1 

. r-~ 
There are two optional methods for preventing freezing blockage of the sample discharge tube above the frost line: 

a simple mechanical displacement method for 1/4" OD discharge tube, and a pressurized blowout method for both 

1/4" and 3/8" OD discharge tubes . 

o~·-, 
i 

5 

Displacement Method (for 1/4" OD discharge tubing) 
1. hnmediately after samples have been collected, insert the small, 1/8" OD freeze protection tubing 

down.into the sample discharge tube to a depth equal to twice the depth of the local frost line, any 

extra tubing may be cut off and discarded. Before inserting the 1/8" OD tube into the sample dis

charge tube. seal the end of the brass fitting with your thumb to prevent escape of air during insert

ion. The insertion action will displace the water out through the end of the discharge tube. 

2. After the I /8" tube is fully lowered and the water has been displaced, remove your thumb from the 

tube and pull the 1/8" OD tube up slowly until it is out of the well. Shake or blow out the tube to 

remove any remaining water. 

~ 3. Store the freeze protection tube by hanging it in the well. ltisert the tube into the small hole in the 

cap until the brass fitting at its end rests on the cap (Figure 3). 

BJqwQ~tMetfl_Qd (fo.r 1/4_" and ~/8" .01.l. tul>Jog)__ _ 
I~ hn~tY~fter ~pl~ bve been collected, insert ihe small, 118" OD freeze protection tubing 

down into the sample discharge tube to a depth 2 feet greater than the depth of the local frost line. 

Any extra tubing may be cut off and discarded 
0 2. Tum the controller throttle fully counter-clockwise, so that very low or no pressure will be initially 

· supplied to the 1/8" OD tube. 

3. Make sure that the compressed gas source and pump controller are turned off at this time. 

4. Connect the air supply hose from the pump controller to the freeze protection tube fitting (Figure 1). 

S. Direct the discharge tube away from all personnel and into any desired collection container 

(Figure 2) 

6. Tum on the compressed gas source and enter the controller into a prolonged discharge cycle, follow

ing controller instructions specific to your model of controller. 

6 7. Slowly tum the controller throttle clockwise until the water in the discharge tube is displaced and 

0 

5 

SC 

flows out the end of the tube. High pressure js uunecessarv and ma,y spray personnel with contam

inated water. When water ceases to flow from the discharge tube, pull the 1/8" OD tube out of the 

discharge tube while compressed gas flow continues, then disconnect the freeze protection 

regulator. 

8. Store the freeze protection tube by hanging it in the well. lnsert the tube into the small hole 

in the cap until the brass fitting at its end rests on the cap. 

Supply Air From 
Controller ---

FIGURE2 

Connects to 
Pump Air 
Supply 
Hose From 
Controller 

~ 

FIGURE 1 
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Freeze Protection \. j 
Tube Storage --t··-1 

' ' 

FIGURE3 
PIN 95190 REV.# 1-31-41 

DATE 

-+--··-i 
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FLAME TOOUHOT WORK PERMIT 
NSWC CRANE 11320/19 (REV 1-02) 

ITEM FROM TO 

EFFECTIVE OATES 
,..., .. I l l 

6 . \I \J\ r -.. ,.·v·. 
\~~ . «:·:)\~ . \) 

TIME 
("\\\ :, \' ·""\ .. , ·. - {_iJ :\) .. ' '• •. ~ '.I 

TYPE OF EQUIPMENT TO BE USED (Cutting Torch, Arc Welder, etc.} 

~
.... \ '-
'(\ \..-· L)\1.-

PURPOSE OF USE 

r ·'),..... 
• \ •• <.._ '··· 
-\J • \_ 

',\. ··, ·"' ''\. 
·,::...._... \ f.. ' 

WH~ USED (Building!StroctutUIOther location} 

("i ' ~. \ \ l.j\\·.1 '--J ''--~ -...;; \ v 

ISSUED TO 

0coNTRACTOR DNSWC OcAAA 

-~Wf ,.9F f_~EICONT~~rENANT ACTIVITY 
~ :""' , ~l ~....: , r· 

l ...._ . • ...... '"\.. 

C2( INSIDE 

D OUTSIDE 

INSTRUCTIQ!llS"OF THE FIRE SUPPRESSION/PREVENTION BRANCH, FIRE DEPARTMENT 

LJ~ENERAL FIRE PREVENTION INSTRUCT~S ON REVERSE SIDE MUST BE COMPLIED WITH. 

~ADDITION TO THE GENERAL FIRE PREVENTION INSTRUCTIONS ON REVERSE SIDE, YOU SHALL COMPLY WITH THE FOLLOWING: 

DTENANT 

~VE ALL COMBUSTIBLES 35 FEET, ALL FLAMMABLE LIQUIDS 50 FEET. ANO ALL ~LOSIVES (UNLESS APPROVED TO STAY BY THE SAFETY DEPARTMENT 
(CAAA OR NAVY ESO) AND FIRE PREVENTION)100 FEET FROM THE HOT WORK AREA ..... ......_ .- _ 0-. ,.. 

\.--- · . . Ar\ ~ '2_ \j_...) \ \'L \; ~',, '\J J\ ,-..'- ~ -~ ''· ' · • i - •: 
/ I fr· 'i-r' L' \") i\" 'i-

\ )~' µ J\0\'-\"- ' 

\,j~\~\.r 
i 

REQUIRED FIRE EXTINGUISHER AT WORK SITE OTHER FIRE PROTECTION STANDBY REOUIREMENT(S) 

TYPE SIZE 

Qw~ D 
~RY CHEMICAL 

I have read, understand and will comply with the above "Instructions of the Fire Suppression/Prevention Branch, Fire Oepartmenl" 

DATE 

/e,/1s/0..J. 
I HAZARDOUS AREAS ONLY 

!\,_,_,,,......,_..,.,.. __ en--·.....,---""-""""-• 
SIGNATURE (Building SupeNisorlFonnanlRepresentative} 

. ;· : . / 
-·;./;~. I ! . ' 

DATE 

(;:·. { / 

.ri 

Permission is hereby granted the T radelContractorfTenant Activity named above to use specified equipment in accordance with the "Instructions of the Suppression/Prevention Branch, 
\ Fire Department as stated above. 

I SIGNATURE (Fire Department/Represenlative} 

DISTRIBUTION: Original (Code 0631 Rel 
Yellow (Worl< Sitel 

\,\\_,_;~ 
\ ~ 1\\ 

'.l ' 

DATE 

\\. c>. o; 
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30 

35 ! 

ISSUED TO 

DESCfllf>TION OF WORK 

LOCATION. 

AREA 

PDn ,.,,,.. ............. 

DATE 

PERMIT TO PERFORM THE FOLLOWING WORK 

{v't;/2/z_ 0 /L-1) )

(7 V /LtL rJJ&/J)_ 

DATES 

~JILDING /1/(, 
I FROM 

~AtJCJ/(,. 

£7~ V fJ 

g}~OUGH 
APPLICABLE JtAFETV PRECAU:rtONS 

ijlt_ Genaal Safety ~ns OD the reverse side ~ed ailequate. 

Q la addition to the~ Safety Precautions OD ~e IeVe1Se side, comply with the following: 

BUit.DiNG AVAILABLE AND WORK APPROVED 

SIGNATURE (Supervi£rJ 
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APPENDIX D.1.4 
SWMU 13 

DAILY ACTIVITY RECORDS 
EXTERNAL SUMP/DRAINAGE INVESTIGATION 



1~1 Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 
SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Activity Date 2/13/06 Weather/Temp Mostly sunny & Created By Terry Rojahn 
40s 

Facility Name CRANE NSWC Created Date 2/13/06 
TINUS Personnel D. Hickey;T. 

James Goerdt TtNUS Project # 112GN6878 Rojahn Modified By 

Task/Contract# CTO 0357 Subcontractor EFS:;J. McFall Modified Date 9/7/06 

WBSCode# 0000 Personnel Printed By James Goerdt 

Client SOUTH DIV Visitors Printed Date 2/6/07 
Status Archive 

Daily Activity 

c ... > z 
QI 3 c 0 .... .... .... 
ID ID ::r ID 

0 In 
"I 

Arrive at PIT 
2/13/06 06:00 Terry Rojahn airport -

TRAVEL DAY 

Arrive at NSWC 
Crane, 

2/13/06 13:45 Terry Rojahn Bloomington 
Gate - obtain 
gate pass 

2/13/06 14:00 Terry Rojahn 
Arrive at B-
3245: 

DH to show J. 
McFall soil 

2/13/06 15:10 Terry Rojahn boring 
sampling 
locations. 

2/13/06 17:30 Terry Rojahn 
Left B-3245 for 
Sam's Club. 

Check out at 

2/13/06 18:49 Terry Rojahn 
Sam's Club -
purchased field 
supplies. 

Page 1of1 

- End of Report -



("lb) Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Activity Date 2/14/06 Weather/Temp Mostly sunny & Created By Terry Rojahn 
40s 

Facility Name CRANE NSWC Created Date 2/14/06 
TtNUS Personnel D. Hickey;J. 

TtNUS Project # 112GN6878 Goerdt;T. Rojahn Modified By Terry Rojahn 

Task/Contract# CTO 0357 Subcontractor EFS:;J. McFall Modified Date 8/17/06 

WBSCode# 0000 Personnel Printed By James Goerdt 

Client SOUTH DIV Visitors Printed Date 2/6/07 
Status Archive 

Daily Activity 

0 ... ,. z 
Ill 3· c 0 ... ... ... 
ID ID :::r ID 

0 U) 
.... 

2/14/06 07:00 Terry Rojahn 
Arrive at B-
3245: 

TR organize 
office - wait for 
Digging 

2/14/06 09:00 Terry Rojahn 
Permits -
Branda Chen to 
call office when 
the permits are 
ready. 

Pick up Digging 
2/14/06 10:00 Terry Rojahn Permits@ 

Public Works: 

Deliver Digging 

2/14/06 10:15 Terry Rojahn 
Permit 4961 for 
MFB to DH@ 
MFB. 

2/14/06 10:30 Terry Rojahn 
Return to B-

. 3245: 

2/14/06 12:50 Terry Rojahn Lunch 

2/14/06 13:10 Terry Rojahn Arrive at M FB 

2/14/06 13:50 Terry Rojahn 
Start purging 
13TW002. 

Page 1of2 



Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Daily Activity 

c -I ,. z 
I» 3' c 0 ... ... ... 
ID ID ::r ID 

0 UI 
"I 

Start collecting 

2/14/06 14:10 Terry Rojahn 
temporary well 
sample 
13GWTW002. 

2/14/06 16:40 Terry Rojahn 
Start purging 
13TW001. 

Start collecting 
temporary well 
sample 

2/14/06 17:25 Terry Rojahn 13GWTW002 
(MS/MSD) and 
13FD02140602 
(DUP). 

Finish clean up 
2/14/06 18:10 Terry Rojahn at SWMU 13 

{MFB). 

2/14/06 18:20 Terry Rojahn 
Arrive at B-
3245: 

2/14/06 18:30 Terry Rojahn 
Leave site for 
Bloomington: 

Page 2 of 2 

- End of Report -



("It) Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Activity Date 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

Client 

Daily Activity 

0 
QI .. 
ID 

2/15/06 

2/15/06 

2/15/06 

2/15/06 

2/15/06 

2/15/06 

2/15/06 

2/15/06 

Page 1of2 

02/15/2006 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

SOUTH DIV 

06:50 

08:45 

09:05 

09:08 

09:55 

10:50 

11:45 

12:10 

Weather /Temp 

TtNUS Personnel 

Subcontractor 
Personnel 

Visitors 

Status 

-t 
3· 
ID 

Cloudy &40s 

D. Hickey;J. 
Goerdt;T. Rojahn 

EFS:;J. McFall 

Archive 

> c .. 
~ 
0 ., 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Created By Terry Rojahn 

Created Date 2/15/06 

Modified By Terry Rojahn 

Modified Date 2/17/06 

Printed By James Goerdt 

Printed Date 2/6/07 

z 
0 .. 
ID 
Ill 

Arrive at 8-
3245: 

Arrive @ MF8 -
check in w/ 
DPT crew 

Start purging 
13TW003 -
converted from 
soil boring 
13S868. 

End purging -
13TW003 dry 
after purging 
.v400ml. 

Start purging 
13TW004 -
converted from 
soil boring 
13S870. 

Start collecting 
temporary well 
sample 
13GWTW004. 

Check in with 
DPT crew. 

Lunch 



(~)Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Daily Activity 

c -I ,. z 
Ill 3· c 0 .. .. S' ID ID ::r 

0 UI ... 

2/15/06 12:35 Terry Rojahn 
Arrive at B-
3245: 

Left B-3245 for 
2/15/06 16:45 Terry Rojahn Bloomington 

Fed. Ex 

Drop off soil 
and temporary 

2/15/06 16:55 Terry Rojahn well samples 
on the above 
COC at Fed. Ex. 

SAMPLE 
SUMMARY THIS 
DATE - 1) 
Completed 14 
soil borings 
13SB52 - 59, 
60, 61,and 64 -
67. 2) Installed 
seven 
temporary 

2/15/06 17:15 Terry Rojahn wells at borings 
13SB59, 57, 
56, 64, 52, 54 
and 60. 3) 
Sampled one 
temporary well 
13TW004 at 
13SB70 and 
began sampling 
13TW003 at 
13SB68. 

Page 2 of 2 

- End of Report -



("It) Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Activity Date 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode # 

Client 

Daily Activity 

c 
Ill .... 
ID 

2/16/06 

2/16/06 

2/16/06 

2/16/06 

2/16/06 

2/16/06 

02/16/2006 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

SOUTH DIV 

06:55 

09:50 

10:10 

10:30 

10:35 

10:50 

Weather /Temp 

TtNUS Personnel 

Subcontractor 
Personnel 

Visitors 

Status 

::! 
3 
ID 

Cloudy & sos 

D. Hickey;J. 
Goerdt;T. Rojahn 

EFS:;J. McFall 

Archive 

,. 
c .... 
g .. 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Created By Terry Rojahn 

Created Date 2/16/06 

Modified By Terry Rojahn 

Modified Date 2/18/06 

Printed By James Goerdt 

Printed Date 2/6/07 

z 
0 .... 
ID 
Ul 

Arrive at 6-
3245: 

Arrive at 
13TW003 
(began 
sampling on 
2/15)-
removed 
tv400ml of 
ground water 
sample. 

Temporary well 
13TW005 
installed at soil 
boring 13S659 
was dry - NO 
SAMPLE 

Start purge at 
13TW006 
(installed at 
soil boring 
13S657). . 
Dried out temp 
well 13TW006 -
saved ground 
water for 
sample IV 700ml 

Start purge at 
13TW007 
(installed at 
soil boring 
13S656). 

Dried out 
temporary well 



13TW007 -
saved ground 

2/16/06 10:55 Terry Rojahn water for 
sample 
"'1000ml 

Slow recharge 
at 13TW007 -
collected an 
additional 

2/16/06 11:45 Terry Rojahn 200ml - will 
return 
tomorrow for 
additional 
volume. 

Page 1of2 



(') Tetra Tech NUS, In.c. DAIL V ACTIVITY LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Daily Activity 

0 -I ,. z 
Ill §' c 0 ... ... ... 
ID ID ':T ID 

0 Ul .., 

Start purge at 
13TW010 

2/16/06 12:00 Terry Rojahn (installed at 
soil boring 
13S654). 

2/16/06 12:40 Terry Rojahn 
Finish purge at 
13TW010. 

Start collecting 

2/16/06 12:45 Terry Rojahn 
groundwater 
sample 
13GWTW010. 

Start purge at 
13TW009 

2/16/06 13:30 Terry Rojahn (installed at 
soil boring 
13S652). 

Dried out temp 
well 13TW009 -

2/16/06 13:35 Terry Rojahn saved ground 
water for 
sample "'800ml 

Start purge at 
13TW008 

2/16/06 14:55 Terry Rojahn (installed at 
soil boring 
13S664). 

2/16/06 15:15 Terry Rojahn 
Dried out temp 
well 13TW008. 

Start collecting 
groundwater 

2/16/06 15:25 Terry Rojahn sample 
13GWTW008 -
well recharging. 

Start collecting 

2/16/06 15:25 
groundwater 

Terry Rojahn sample 
13GWTW008 -
well recharging. 

Finish sampling 
2/16/06 17:23 Terry Rojahn and clean up at 

13TW008. 

2/16/06 17:32 Terry Rojahn 
Arrive at B-
3245: 

Leave 6-3245 
for 



2/16/06 18:00 

Page 2 of 2 

Terry Rojahn 

- End of Report -

Bloomington. 
SAMPLE 
SUMMARY THIS 
DATE - 1) 
Completed 13 
soil borings 
12SB40, 44, 
45, 51-55, 59, 
60 and 68-70. 
2) Installed 
four temporary 
wells at borings 
12SB40, 53, 69 
and 70. 3) 
Sampled two 
temporary 
wells 13TW008 
at 13SB64 and 
13TW010 at 
13SB54 and 
began sampling 
13TW006 at 
13SB57, 
13TW007 at 
13SB56 and 
13TW009 at 
13SB52 



("'It.) Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Activity Date 2/17/06 Weather/Temp Mostly sunny & Created By Terry Rojahn 
20s 

Facility Name CRANE NSWC Created Date 2/17/06 
TtNUS Personnel J. Goerdt;D. 

TtNUS Project # 112GN6878 Hickey;T. Rojahn Modified By James Goerdt 

Task/Contract # CTO 0357 Subcontractor EFS:;J. McFall Modified Date 7/25/06 

WBSCode# 0000 Personnel Printed By James Goerdt 

Client SOUTH DIV Visitors Printed Date 2/6/07 
Status Archive 

Daily Activity 

0 ::.1 > z 
Ill 3 c 0 .... .... .... 
ID ID :r 11 0 ., 

2/17/06 07:05 Terry Rojahn Arrive at B-
3245: 

Return to 
temporary well 
13TW006 to 
obtain 

2/17/06 08:55 Terry Rojahn additional 
volume for 
ground water 
sample 
13GWTW006. 

2/17/06 09:43 Terry Rojahn Finish clean up 
at 13TW006 

Return to 
temporary well 
13TW007 to 
obtain 

2/17/06 09:50 Terry Rojahn additional 
volume for 
ground water 
sample 
13GWTW007. 

2/17/06 10:10 Terry Rojahn Finish clean up 
at 13TW007. 

Return to 
temporary well 
13TW009 to 
obtain 

2/17/06 10:15 Terry Rojahn additional 
volume for 
ground water 
sample 
13GWTW009. 



Terry Rojahn 
Finish clean up 

2/17/06 11:00 at 13TW009. 

Terry Rojahn 
Check on DPT 

2/17/06 11:10 
crew. 

Page 1of2 



("It) Tetra Tech NUS, Inc. DAIL V ACTIVITY LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Daily Activity 

" ... > z 
Ill 3· c C) ... ... ... 
ID ID ::r ID 

C) Ul .., 

2/17/06 11:30 Terry Rojahn Lunch 

2/17/06 11:50 Terry Rojahn 
Arrive at 6-
3245: 

2/17/06 17:15 Terry Rojahn 
Leave 6-3245 
for Fed Ex. 

Drop off 

2/17/06 17:50 Terry Rojahn 
samples on the 
above COC at 
Fed Ex. 

SAMPLE 
SUMMARY THIS 
DATE - 1) 
Completed 11 
soil borings 
12S646-50 and 

2/17/06 18:00 Terry Rojahn 61-66. 2) 
Installed six 
temporary 
wells at borings 
12S646, 48, 
50, 63, 64 and 
66. 

Page 2 of 2 

- End of Report -



Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Activity Date 2/18/06 Weather/Temp Cloudy, snow Created By Terry Rojahn 

Facility Name CRANE NSWC 
and temp in the 

Created Date 2/18/06 teens 

TtNUS Project # 112GN6878 TtNUS Personnel D. Hickey;J. Modified By James Goerdt 

Task/Contract# CTO 0357 Goerdt;T. Rojahn Modified Date 7/25/06 

WBSCode# 0000 Subcontractor EFS:;J. McFall Printed By James Goerdt 
Personnel 

Client SOUTH DIV 
Visitors 

Printed Date 2/6/07 

Status Archive 

Daily Activity 

c ::! ,.. z 
Ill 3 c 0 ... ... ... 
ID ID ':I' ID 

0 Ill .. 
2/18/06 07:00 Terry Rojahn 

Arrive at 8-
3245: 

Rig hydraulics 
frozen -

2/18/06 09:45 Terry Rojahn CANCEL DPT 
work until 
Monday. 

Office prep to 

2/18/06 10:00 Terry Rojahn 
sample soil 
boring 125867 
w/hand auger. 

Arrive at SWMU 

2/18/06 10:40 Terry Rojahn 
12 - prep to 
sample soil 
boring 125867 

Collect soil 
2/18/06 11:08 Terry Rojahn sample 

1255670002. 

Made 2 
attempts at 
acquiring a 

2/18/06 11:30 Terry Rojahn deeper sample 
at 125867 and 
got refusal at 
3' both times. 

2/18/06 12:10 Terry Rojahn Lunch 

DH & TR prep 
to check sump 

2/18/06 12:30 Terry Rojahn locations at 
SWMU 12 and 
13. JG prep to 
sample 



I temporary 
wells. 

Page 1of2 



("It) Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Daily Activity 

0 ::t > z 
Ill 3 c 0 .. .. .. 
ID ID ~ ID 

0 UI 

"' 
Arrive at SWMU 
12 : Check all 
11 sumps and 
catch basins 
clear away 

2/18/06 13:10 Terry Rojahn debris, 
determine 
method of 
sampling and 
loosen grates 
and covers. 

Arrive at SWMU 
13: Check all 9 
sumps and 
catch basins 
clear away 

i./18/06 14:50 Terry Rojahn debris, 
determine 
method of 
sampling and 
loosen grates 
and covers. 

Finish checking 
sumps and 

2/18/06 16:10 Terry Rojahn 
catch basins at 
SWMU 13 and 
check on JG at 
SWMU 12. 

2/18/06 16:30 Terry Rojahn 
Return to 8-
3245: 

2/18/06 17:00 Terry Rojahn Leave 8-3245 
for Lowe's 

2/18/06 17:56 Terry Rojahn 
Finish shopping 
at Lowe's. 

SAMPLE 
SUMMARY THIS 

· DATE - l} 
Completed 1 
soil boring 
12S867 

2/18/06 18:15 Terry Rojahn w/hand auger -
Rig froze up. 2) 
Sampled one 
temporary well 
12TW002 at 
12S870 and 
began sampling 
12TW001 at 



Page 2.of 2 

- End of Report -

125653 
("'900ml), 
12TW004 at 
125840 
("'BOOml), 
12TW006 at 
125850 ( "'400) 
and 12TW007 
at 125648 
("'500ml) 



("ft;.) Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Activity Date 02/19/2006 Weather/Temp Mostly sunny and Created By Terry Rojahn 
20s 

Facility Name CRANE NSWC Created Date 2/19/06 
TtNUS Personnel J. Goerdt;D. 

TtNUS Project # 112GN6878 Hickey;T. Rojahn Modified By Terry Rojahn 

Task/Contract# CTO 0357 Subcontractor Modified Date 3/8/06 

WBSCode # 0000 Personnel Printed By James Goerdt 

Client SOUTH DIV Visitors Printed Date 2/6/07 
Status Archive 

Daily Activity 

0 ::! > z 
Ill 3 c 0 .... .... .... 
ID ID ::r ID 

0 UI .., 

2/19/06 07:15 Terry Rojahn 
Arrive at B-
3245: 

Arrive at SWMU 
12 - Collected 
aqueous 
samples within 
two sumps 
(locations 
12SU/SL005 
and 008) and 
one catch basin 
(location 
12SU/SL001). 

2/19/06 10:20 Terry Rojahn Sample 
sediment 
within all catch 
basins 
(locations 
12SU/SL001-
004, 006, 007, 
009 and 010) 
and sumps 
(locations 
12SU/SL005, 
008 and 011). 

2/19/06 12:15 Terry Rojahn Lunch 

Process 
SWMU12 sump 

2/19/06 12:45 Terry Rojahn water and 
sediment 
samples. 

Arrive at SWMU 
13. Collected 
aqueous 
samples ~ithin 



one sump 
(locations 
135U/SL009) 
and one catch 
basin (location 
13SU/SL007). 
Sample 
sediment 

Terry Rojahn 
within all catch 

2/19/06 14:30 basins 
(locations 
135U/SL001, 
002 and 004-
008) and 
sumps 
(locations 
13SU/SL003 
and 009). 

Terry Rojahn 
Return to B-

2/19/06 16:10 3245: 

Left B-3245 for 
2/19/06 17:30 Anonymous Bloomington. 

Page 1of1 

- End of Report -



("lb) Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 
SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Activity Date 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

Client 

Daily Activity 

0 
Ill .. 
ID 

2/20/06 

2/20/06 

2/20/06 

2/20/06 

2/20/06 

2/20/06 

2/20/06 

2/20/06 

Page 1of2 

02/20/2006 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

SOUTH DIV 

07:01 

10:45 

11:10 

12:30 

12:32 

13:05 

13:12 

13:16 

Weather/Temp 

TtNUS Personnel 

Subcontractor 
Personnel 

Visitors 

Status 

::t 
3 
ID 

Cloudy and 20s 

J. Goerdt;D. 
Hickey;T. Rojahn 

EFS:;Josh Dutton 

Archive 

> c .. 
::r 
0 .., 

Terry Rojahn 

Anonymous 

Anonymous 

Anonymous 

Anonymous 

Anonymous 

Anonymous 

Anonymous 

Created By Terry Rojahn 

Created Date 2/20/06 

Modified By Terry Rojahn 

Modified Date 3/8/06 

Printed By James Goerdt 

Printed Date 2/6/07 

z 
0 .. 
CD 
UI 

Arrive at B-
3245: 

Arrive at SWMU 
12 

Start purging 
temporary well 
12TW011. 

End purge at 
12TW011. 

Start collecting 
ground water 
sample 
12GWTW011. 

Completed the 
sampling of 
temporary well 
12TW001 
initiated on 
2/18. 

Completed the 
sampling of 
temporary well 
12TW006 
initiated on 
2/18. 

Continued the 
sampling of 
temporary well 
12TW007 
initiated on 
2/18 acquired 
tvlOOml. 



("'ft;) Tetra Tech NUS, Inc. DAIL V ACTIVITY LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Daily Activity 

c ::! ,. z 
Ill 3 c 0 .. .. .. 
111 111 ::r 111 

0 Ill .. 
Continue to 
collect sample 

2/20/06 13:30 Anonymous 
volume at 
12TW003 
initiated on 
2/19. 

Sampling 

2/20/06 13:50 Anonymous 
completed at 
temporary well 
12TW003. 

Completed the 
sampling of 

2/20/06 14:20 Anonymous 
temporary well 
12TW004 
initiated on 
2/18. 

2/20/06 14:35 Anonymous 
Arrive at 6-
3245: 

2/20/06 18:05 Anonymous 
Leave 6-3245 
for Fed Ex. 

Drop off 
2/20/06 18:45 Anonymous samples at Fed 

Ex. 

SAMPLE 
SUMMARY THIS 
DATE - 1) DH 
and JG 
completed soil 
borings 
12S641-43, 
56 -58 and 67. 
2) Installed five 
temporary 
wells 
{12TW011 at 

2/20/06 19:00 Anonymous 12S667, 
12TW012 at 
12SB57, 
12TW013 at 
12S656, 
12TW014 at 
125642 and 
12TW015 at 
12S641). 3)TR 
sampled one 
temporary well 
12TW011 at 
12S667 



Page 2 of 2 

- End of Report -



("It;.} Tetra Tech NUS, Inc. DAIL V ACTIVITY LOG 
SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Activity Date 02/21/2006 Weather/Temp Mostly sunny & Created By Terry Rojahn 

Facility Name CRANE NSWC 
30s 

Created Date 2/21/06 
TtNUS Personnel J. Goerdt;D. 

Terry Rojahn TtNUS Project # 112GN6878 Hickey;T. Rojahn Modified By 

Task/Contract# CTO 0357 Subcontractor Modified Date 3/8/06 

WBSCode # 0000 Personnel Printed By James Goerdt 

Client SOUTH DIV Visitors Printed Date 2/6/07 
Status Archive 

Daily Activity 

0 ::! > z 
Ill 3 c 0 .. .. .. 
ID ID ';r ID 

0 UI .., 

2/21/06 07:10 Terry Rojahn 
Arrive at B-. 3245: 

Arrive at 
2/21/06 09:55 Terry Rojahn temporary well 

12TW007. 

Finish clean up 

2/21/06 10:37 Terry Rojahn 
at 12TW007 -
collected 
"'lOOml. 

2/21/06 10:50 Terry Rojahn 
Return to B-
3245: 

2/21/06 11:50 Terry Rojahn Lunch 

2/21/06 12:25 Terry Rojahn 
Return to B-
3245: 

Prep to leave B-
2/21/06 17:00 Terry Rojahn 3245 for 

Bloomington. 

Page 1of1 

- End of Report -



("lb) Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Activity Date 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

Client 

Daily Activity 

0 
Ill. .. 
Ill 

2/28/06 

2/28/06 

2/28/06 

2/28/06 

2/28/06 

2/28/06 

2/28/06 

02/28/2006 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

SOUTH DIV 

07:05 

09:30 

09:40 

10:00 

11:36 

11:55 

12:20 

Weather/Temp Mostly sunny 
and 40s 

TtNUS Personnel 

Subcontractor 
Personnel 

Terry Rojahn 

Visitors 

Status Archive 

-I ,. 
3· c .. 
Ill ::r 

0 
"'I 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Created By Terry Rojahn 

Created Date 2/28/06 

Modified By Terry Rojahn 

Modified Date 3/8/06 

Printed By James Goerdt 

Printed Date 2/6/07 

z 
0 .. 
Ill 
UI 

Arrive@ B-
3245: 

Check In at B-
2531 - OK to 
access temp 
wells@ 
SWMUs 12 & 
13. 

Meet Corey 
Allen out side 
cafe - give CA 
maps and print 
out survey 
location tables 
for SWMUs 12 
& 13 - planned 
on Thursday 
recon of soil 
boring and 
sump locations. 

Start collecting 
water levels at 
SWMU 12. 

End collecting 
water levels at 
SWMU 12. 

Start collecting 
temporary well 
sample 
13GWTW005 
(..v100ml). 

Finish clean up 
at 13TW005 
(acquired 



~lOOml). 

Start collecting 
temporary well 

Terry Rojahn 
sample 

2/28/06 12:40 
12GWTW013 
(Dry at 
~600ml). 

Page 1of2 



("ft;) Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Daily Activity 

Cl -I > z 
Ill 3 c 0 .. .. .. 
ID ID :r ID 

0 UI ... 
Finish 
collecting 
temporary well 
sample 
12GWTW013 -

2/28/06 13:55 Terry Rojahn acquired 
2000ml after 
well dried out -
allowed well to 
recharge 
several times. 

Start collecting 
temporary well 

2/28/06 14:08 Terry Rojahn 
sample 
12GWTW008 
(Dry@ 
tv600ml). 

End collecting 
temporary well 
sample 

2/28/06 14:28 Terry Rojahn 12GWTW008 -
well played 
out, collected 
tv900ml. 

Start collecting 
temporary well 

2/28/06 14:45 Terry Rojahn 
sample 
12GWTW012 
(Dry@ 
tv500ml). 

End collecting 
temporary well 
sample 

2/28/06 15:25 Terry Rojahn 12GWTW012 -
well played 
out, collected 
tv900ml 

Start collecting 
temporary well 

2/28/06 15:33 Terry Rojahn 
sample 
12GWTW014 
(Dry@ 
tv400ml). 

End collecting 

2/28/06 15:43 Terry Rojahn 
temporary well 
sample 
12GWTW014 -
well played 



out, collected 
"'400ml. 

Start collecting 
temporary well 

2/28/06 15:50 Terry Rojahn 
sample 
12GWTW015 
(Dry@ 
"'400ml). 

End collecting 
temporary well 
sample 

2/28/06 16:15 Terry Rojahn 12GWTW015 -
well played 
out, collected 
"'800ml. 

Return to 

2/28/06 16:24 Terry Rojahn 
13TW005 - got 
zero additional 
volume. 

Start collecting 
temporary well 

2/28/06 16:35 Terry Rojahn 
sample 
13GWTW012 
(Dry@ 
"'200ml). 

End collecting 
temporary well 
sample 

2/28/06 17:20 Terry Rojahn 13GWTW012 -
well played 
out, collected 
"'500ml. 

2/28/06 17:30 Terry Rojahn 
Arrive at B-
3245: 

2/28/06 17:45 Terry Rojahn Left B-3245 for 
Bloomington. 

Page 2 of 2 

- End of Report -



{"It} Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Activity Date 

Facility Name 

TtNUS Project # 

Task/Contract # 

WBSCode# 

Client 

Daily Activity 

0 
Ill ... 
ID 

2/27/06 

2/27/06 

2/27/06 

2/27/06 

2/27/06 

2/27/06 

2/27/06 

02/27/2006 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

SOUTH DIV 

12:45 

13:47 

13:59 

14:41 

14:55 

15:00 

17:00 

Weather /Temp Mostly sunny 
and 40s 

TtNUS Personnel 

Subcontractor 
Personnel 

Terry Rojahn 

Visitors 

Status Archive 

::! ,. 
3 c ... 
ID :r 

0 .. 
Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Created By Terry Rojahn 

Created Date 2/27/06 

Modified By Terry Rojahn 

Modified Date 3/8/06 

Printed By James Goerdt 

Printed Date 2/6/07 

z 
0 ... 
ID 
UI 

Arrive@ B-
3245 (Travel 
Day): 

Attempted to 
check in w/ Mr. 
Mike Roach 
(production 
supervisor) -
he was gone 
for the day -
will access MFA 
tomorrow after 
check in. 

Start collecting 
water levels at 
SWMU 13. 

Finish 
collecting water 
levels at SWMU 
13. 

Arrive@ B-
3245: 

Leave B-3245 
for 
Bloomington. 

Prep surveying 
tables for 
SWMUs 12 & 
13 for 
surveyors to 
track 
completed 
survey 
locations. 



Page 1of1 

- End of Report -



{')Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 
SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Activity Date 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode# 

Client 

Daily Activity 

c 
Ill .. 
ID 

3/1/06 

3/1/06 

3/1/06 

3/1/06 

3/1/06 

3/1/06 

3/1/06 

3/1/06 

03/01/2006 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

SOUTH DIV 

07:15 

09:00 

09:15 

11:10 

11:30 

11:50 

12:00 

12:25 

Weather/Temp Mostly Cloudy 
and 60s 

TtNUS Personnel 

Subcontractor 
Personnel 

Terry Rojahn 

Visitors 

Status Archive 

::! ,. 
3 c .. 
ID :::r 

0 .., 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Created By Terry Rojahn 

Created Date 3/1/06 

Modified By Terry Rojahn 

Modified Date 3/8/06 

Printed By James Goerdt 

Printed Date 2/6/07 

z 
0 .. 
ID 
Ill 

Arrive at B-
3245: 

Investigate B-
2773 for J. 
Schubert -
empty paint 
locker. 

Start 
measuring 
water levels of 
wells and staff 
gauges at 
SWMU 8. 

Finish 
measuring 
water levels of 
wells and staff 
gauges at 
SWMU 8. 

Fax water level 
measurements 
to Jeff 
Schubert. 

Arrive at SWMU 
12. 

Returned to 
temporary well 
12TW008 for 
additional 
sample volume. 

Acquired an 
additional 
"'lOOml from 
temporary well 



j 12TW008. 

Page 1of2 



("I\;) Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 
SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Daily Activity 

c ::t ,. z 
Ill 3 c 0 .. .. .. 
ID ID :r ID 

0 UI ... 
Returned to 
temporary well 

3/1/06 12:35 Terry Rojahn 12TW012 for 
additional 
sample volume. 

Acquired an 
additional 

3/1/06 14:10 Terry Rojahn "'1100ml from 
temporary well 
12TW012. 

Returned to 
temporary well 

3/1/06 14:20 Terry Rojahn 12TW014 for 
additional 
sample volume. 

Acquired an 
additional 

3/1/06 14:45 Terry Rojahn "'400ml from 
temporary well 
12TW014. 

Returned to 
temporary well 

3/1/06 14:50 Terry Rojahn 12TW015 for 
additional 
sample volume. 

Acquired an 
additional 

3/1/06 15:20 Terry Rojahn "'150ml from 
temporary well 
12TW015. 

Acquired an 
additional 

3/1/06 15:35 Terry Rojahn "'25ml from 
temporary well 
13TW005 - well 
played out!. 

Returned to 
temporary well 

3/1/06 15:45 Terry Rojahn 13TW012 for 
additional 
sample volume 

Acquired an 
additional 

3/1/06 16:15 Terry Rojahn "'500ml from 
temporary well 
13TW012. 



Start purge at 
3/1/06 16:30 Terry Rojahn temporary well 

13TW011. 

End purge at 
3/1/06 17:10 Terry Rojahn temporary well 

13TW011. 

Start collecting 

3/l/06 17:15 Terry Rojahn 
ground water 
sample 
13GWTW011. 

Finish clean up 

3/1/06 17:40 Terry Rojahn 
at 13TW011 
(collected an 
MS/MSD). 

3/1/06 17:50 Terry Rojahn 
Arrive at B-
3245: 

Leave B-3245 
3/1/06 18:20 Terry Rojahn for 

Bloomington: 

Page 2 of 2 

- End of Report -



{"R;) Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Project Information 

Activity Date 

Facility Name 

TtNUS Project# 

Task/Contract# 

WBSCode# 

Client 

Daily Activity 

g 
Ill .. 
ID 

3/2/06 

3/2/06 

3/2/06 

3/2/06 

3/2/06 

3/2/06 

3/2/06 

03/02/2006 

CRANE NSWC 

112GN6878 

CTO 0357 

0000 

SOUTH DIV 

06:55 

08:30 

08:40 

08:45 

10:15 

10:30 

11:00 

Weather /Temp 

TtNUS Personnel 

Subcontractor 
Personnel 

Visitors 

Status 

::t 
3 
ID 

Mostly cloudy, 
windy &40s 

Terry Rojahn 

BR&G:;Corey 
Allen;Eli Cook 

Archive 

,. 
c .. 
::r 
0 .. 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Created By Terry Rojahn 

Created Date 3/2/06 

Modified By Terry Rojahn 

Modified Date 3/8/06 

Printed By James Goerdt 

Printed Date 2/6/07 

z 
0 .. 
ID 
Ill 

Arrive at B-
3245: 

Surveyors 
arrive at B-
3245. 

Arrive at MFA -
introduce CA & 
EC to Mr Mike 
Roach & Mr 
Tom Flynn 
(NSWC Crane 
production 
supervisors) for 
access info and 
approval POCs. 

Begin to show 
surveyors 
SWMU 12 & 13 
soil boring and 
sump survey 
locations. 

Finish showing 
surveyors all 
soil boring and 
sump survey 
locations. 

Returned to 
temporary well 
12TW014 for 
additional 
sample volume. 

Acquired an 
additional 
tv200ml from 



temporary well 
12TW014. 

Returned to 
temporary well 
12TW015 for 
additional 
sample 

Terry Rojahn volume -3/2/06 11:10 
collected an 
additional 
50ml - top off 
ll bottle as 
well played 
out! 

Page 1of2 



("!\) Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 

SWMU 12 and 13 External Sump/Drainage Investigation - February 2006 - CRANE 
NSWC 

Daily Activity 

c -t > z 
DI 3· c 0 .... .... .... 
ID ID ::r ID 

0 Ill ., 

Finish at 
3/2/06 11:20 Terry Rojahn temporary well 

12TW015. 

Returned to 
temporary well 

3/2/06 11:35 Terry Rojahn 13TW005 for 
additional 
sample volume. 

Acquired an 
additional 

3/2/06 11:45 Terry Rojahn 
.v25ml from 
temporary well 
13TW005 - well 
played out. 

3/2/06 11:50 Terry Rojahn Lunch 

3/2/06 12:25 Terry Rojahn 
Return to B-
3245: 

Arrive at MFA 

3/2/06 13:00 Terry Rojahn 
to abandon 
temporary 
wells. 

Complete 
temporary 

3/2/06 15:10 Terry Rojahn 
wells 
abandonment 
at both MFA 
and MFB. 

3/2/06 15:20 Terry Rojahn 
Return to B-
3245: 

Leave B-3245 

3/2/06 17:30 Terry Rojahn 
for 
Bloomington 
Fed Ex. 

3/2/06 18:00 Terry Rojahn 
Drop off Fed Ex 
shipments. 

Page 2 of 2 

- End of Report -



APPENDIX D.1.5 
SWMU 13 . 

DAILY ACTIVITY RECORDS 
PCB DELINEATION INVESTIGATIONS 



(')Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA. Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Activity Date 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

Client 

Daily Activity 

c 
~ 
ID 

5/31/06 

5/31/06 

5/31/06 

5/31/06 

Page 1of1 

05/31/2006 

CRANE NSWC 

112G00041 

CTO 377 

TP00050125 

South Div 

15:00 

15:15 

16:45 

i7:44 

Weather/Temp 

TtNUS Personnel 

Subcontractor 
Personnel 

T. Rojahn 

Visitors 

Status Archive 

... > §' c .... 
ID :::r 

0 
"'t 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

- End of Report -

Created By Terry Rojahn 

Created Date 6/1/06 

Modified By Terry Rojahn 

Modified Date 6/1/06 

Printed By James Goerdt 

Printed Date 2/6/07 

z 
0 
i 
Ill 

Arrive at 
Bloomington 
gate - obtain 
10 day pass. 
Flight in was 
delayed almost 
2Hrs. 

Arrive at B-
.3245: 

Leave B-3245 
for Sam's Club 
to pick up 
supplies (paper 
towels,copy 
paper & 
drinking water). 

Check out at 
Sam's Club. 



{')Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Activity Date 06/02/2006 Weather /Temp It. rain - Created By Terry Rojahn 
overcast & 60s 

Fadlity Name CRANE NSWC Created Date 6/2/06 

TtNUS Project# 112G00041 
TtNUS Personnel T. Rojahn 

Modified By Terry Rojahn 

Task/Contract # CTO 377 
Subcontractor 
Personnel Modified Date 6/2/06 

WBSCode# TP00050125 Visitors Printed By James Goerdt 

Client South Div Status Archive Printed Date 2/6/07 

Daily Activity 

0 -I > z 
Ill 3· c 0 .. .. .. 
ID ID ::r ID 

0 IA ., 

6/2/06 07:10 Terry Rojahn 
Arrive at B-
3245: 

Checked on dig 
permits@ 
public works 
(Mr Ryan 
Roberts and Mr 
Steve 
Reddick) -up 
dated SWMU 9 -

6/2/06 09:15 Terry Rojahn told above that 
holes would be 
installed via 
DPT to "'11' 
and that two 
.additional holes 
were added 1 
between each 
cluster of 2. 

Stopped@ Mr 
Mike Roach and 
Mr Tom Flynn's 
office to check 
on SWMU 13 
activity - Mike 
and Tom were 

6/2/06 09:45 Terry Rojahn 
both gone. 
Checked in 
office down 
stairs - got in 
touch w/ Mr 
Dave Baker -
OK to access 
MFB this week 
and next. 

Arrive at 



6/2/06 10:00 Terry Rojahn 
monitoring well 
13MWT01. 

Start purge at 
6/2/06 10:15 Terry Rojahn monitoring well 

13MWT01. 

Finish purge at 
6/2/06 11:25 Terry Rojahn monitoring well 

13MWT01. 

Start collecting 

6/2/06 11:30 Terry Rojahn 
ground water 
sample 
13GWT0108. 

Finish clean up 
6/2/06 11:54 Terry Rojahn at monitoring 

well 13MWT01. 

Page 1of2 



Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 

SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Daily Activity 

c ::t ,. z 
QI 3 c la. .. .. 
ID ID ::r ID 

0 Ul ., 

Start purge at 
6/2/06 12:00 Terry Rojahn monitoring well 

13MWT11. 

Finish purge at 
6/2/06 13:10 Terry Rojahn monitoring well 

13MWT11. 

Start collecting 

6/2i06 13:15 Terry Rojahn 
ground water 
sample 
13GWT1108. 

Finish clean up 
6/2/06 13:38 Terry Rojahn at monitoring 

well 13MWT11. 

Start collecting 
ground water 

6/2/06 13:50 Terry Rojahn sample 
13GWT4507 
purged 6-01-
06. 

Finish clean up 
6/2/06 15:00 Terry Rojahn at monitoring . 

well 13MWT45. 

6/2/06 15:12 Terry Rojahn 
Return to B-
3245: 

Prep to leave B-
6/2/06 16:55 Terry Rojahn 3245 for Fed 

Ex. 

Drop off 

6/2/06 17:30 Terry Rojahn 
samples for 
shipment at 
Fed Ex. 

Purchase 
supplies at 

6/2/06 17:43 Terry Rojahn Kroger to 
decon soil core 
sampler. 

Page 2 of 2 

- End of Report -



("'R;) Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Activity Date 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode # 

Client 

Daily Activity 

c 
Ill .. 
ID 

6/1/06 

6/1/06 

6/1/06 

6/1/06 

-

6/1/06 

6/1/06 

6/1/06 

6/1/06 

Page 1of2 

06/01/2006 

CRANE NSWC 

112G00041 

CTO 377 

TP00050125 

South Div 

07:15 

08:45 

09:00 

10:20 

10:25 

11:15 

11:30 

11:50 

Weather /Temp 

TtNUS Personnel 

Subcontractor 
Personnel 

Overcast & 70s. 

T. Rojahn 

Visitors 

Status Archive 

::t > 
3 c .. 
ID :::r 

0 .. 

Terry Rojahn 

Terry Rojahn • 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Created By Terry Rojahn 

Created Date 6/1/06 

Modified By Terry Rojahn 

Modified Date 6/1/06 

Printed By James Goerdt 

Printed Date 2/6/07 

z 
0 .. 
ID 
Ul 

Arrive at B-
3245: 
Complete 
5/31/06 daily 
log. 

Arrive at 
monitoring well 
13MWT40. 

Start purge at 
monitoring well 
13MWT40. 

Finish purge at 
monitoring well 
13MWT40. 

Start collecting 
ground water 
sample 
13GWT4007. 

Finish clean up 
at monitoring 
well 13MWT40. 

Lunch 

Stopped@ Mr 
Mike Roach and 
Mr Tom Flynn's 
office to check 
on SWMU 13 
activity - Mike 
and Tom were 
both gone. Will 
check again 
later. 



(')Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Daily Activity 

" -I ,. z 
DI 3 c 0 .... .... .... 
ID ID ::r ID 

0 UI 
"'I 

Arrive at 
6/1/06 12:00 Terry Rojahn monitoring well 

13MWT21. 

Start purge at 
6/1/06 12:15 Terry Rojahn monitoring well 

13MWT21. 

End purge at 
6/1/06 13:15 Terry Rojahn monitoring well 

13MWT21. 

Start collecting 

6/1/06 13:20 Terry Rojahn ground water 
sample 
13GWT2108. 

Finish clean up 
6/1/06 13:58 Terry Rojahn at monitoring 

well 13MWT21. 

Start purge at 
6/1/06 14:10 Terry Rojahn monitoring well 

13MWT45. 

End purge at 
6/1/06 16:05 Terry Rojahn monitoring· well 

13MWT45. 

Finish clean up 
6/1/06 16:24 Terry Rojahn at monitoring 

well 13MWT45. 

6/1/06 16:34 Terry Rojahn Arrive at B-
3245:Ret 

Prep to leave B-
6/1/06 17:25 Terry Rojahn 3245 for 

Bloomington. 

Page 2 of 2 

- End of Report -

, 



(')Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 
SWMUs 12 (Round 6) and 13/16 {Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Activity Date 06/03/2006 Weather/Temp Mostly sunny & Created By Terry Rojahn 
80s 

Facility Name CRANE NSWC Created Date 6/3/06 
TtNUS Personnel 

TtNUS Project # 112G00041 
T. Rojahn 

Modified By Terry Rojahn 
Subcontractor 

Modified Date 6/3/06 Task/Contract # CTO 377 Personnel 

WBSCode# TP00050125 Visitors Printed By James Goerdt 

Client South Div Status Archive Printed Date 2/6/07 

Daily Activity 

c .... ,.. z 
Ill . 3· c 0 .... .... .... 
ID ID ::r ID 

0 Ill .., 

6/3/06 07:15 Terry Rojahn 
Arrive at B-
3245: 

Arrive at 
6/3/06 08:20 Terry Rojahn monitoring well 

13MWT09. 

Start purge at 
6/3/06 08:45 Terry Rojahn monitoring well 

13MWT09. 

End purge at 
6/3/06 09:55 Terry Rojahn monitoring well 

13MWT09. 

Start collecting 
ground water 

6/3/06 10:00 Terry Rojahn sample 
13GWT0909 
{MS/MSD). 

Start purge at 
6/3/06 10:55 Terry Rojahn monitoring well 

13MWT28. 

End purge at 
monitoring well 

6/3/06 13:41 Terry Rojahn 13MWT28 will 
sample 
6/04/06. 

6/3/06 14:00 Terry Rojahn 
Return to B-
32435 

Page 1of2 



{"I\;) Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Daily Activity 

CJ ... ,. z 
Ill §' c 0 .. .. ; ID ID ':Z' 

0 Ill 
"'I 

Arrive at 
6/3/06 14:45 Terry Rojahn monitoring well 

13MWT51. 

Start purge at 
6/3/06 15:05 Terry Rojahn monitoring well 

13MWT51. 

End purge at 
6/3/06 15:45 Terry Rojahn monitoring well 

13MWT51. 

Start collecting 

6/3/06 15:50 Terry Rojahn 
ground water 
sample 
13GWT5106. 

Finish clean up 
6/3/06 16:47 Terry Rojahn at monitoring 

well 13MWT51. 

Start purge at 
6/3/06 17:00 ' Terry Rojahn monitoring well 

13MWT34. 

End purge at 
6/3/06 18:30 Terry Rojahn monitoring well 

13MWT34. 

Start collecting 
ground water 

6/3/06 18:35 Terry Rojahn sample 
13GWT3407 & 
FD06030601. 

Finish clean up 
6/3/06 19:21 Terry Rojahn at monitoring 

well 13MWT34. 

6/3/06 19:30 Terry Rojahn 
Arrive at B-
3245: 

Prep to leave B-
6/3/06 19:50 Terry Rojahn 3245 for 

Bloomington. 

Page 2 of 2 

- End of Report -



(')Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Activity Date 

Facility Name 

TtNUS Project # 

Task/Contract# 

WBSCode# 

Client 

Daily Activity 

0 
Ill .. 
ID 

6/4/06 

6/4/06 

6/4/06 

6/4/06 

6/4/06 

6/4/06 

6/4/06 

6/4/06 

Page 1of2 

06/04/2006 

CRANE NSWC 

112G00041 

CTO 377 

TP00050125 

South Div 

07:10 

08:10 

08:25 

09:35 

09:40 

10:19 

10:30 

11:00 

Weather /Temp Mostly sunny 
and 70s 

TtNUS Personnel 

Subcontractor 
Personnel 

T. Rojahn 

Visitors 

Status Archive 

... > 
3 c .. 
ID ":r 

0 
"I 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Created By Terry Rojahn 

Created Date 6/4/06 

Modified By Terry Rojahn 

Modified Date 6/5/06 

Printed By James Goerdt 

Printed Date 2/6/07 

z 
0 
i 
Ill 

Arrive@ B-
3245: 

Arrive at 
monitoring well 
13MWT31. 

Begin purging 
monitoring well 
13MWT31. 

End purging 
monitoring well 
13MWT31. 

Begin collecting 
ground water 
sample 
13GWT3107. 

Finish clean up 
at monitoring 
well 13MWT31. 

Begin collecting 
ground water 
sample 
13GWT3107 
(purged 
6/03/06). 

Finish clean up 
at monitoring 
well 13MWT28. 



("lb.) Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Daily Activity 

0 -I ,.. z 
Ill 3 c 0 .. .. .. 
ID ID ::r ID 

0 UI 

"' 
Begin purging 

6/4/06 11:25 Terry Rojahn monitoring well 
13MWT17. 

End purging 
6/4/06 12:25 Terry Rojahn monitoring well 

13MWT17. 

Begin collecting 

6/4/06 12:30 Terry Rojahn ground water 
sample 
13GWT1708. 

Finish clean up 
6/4/06 12:55 Terry Rojahn at monitoring 

well 13MWT17. 

Begin purging 
6/4/06 13:10 Terry Rojahn monitoring well 

13MWT15. 

End purging 
6/4/06 15:10 Terry Rojahn monitoring well 

13MWT15. 

Begin collecting 

6/4/06 15:28 Terry Rojahn 
ground water 
sample 
13GWT1508. 

Finish clean up 
6/4/06 16:05 Terry Rojahn at monitoring 

well 13MWT15. 

6/4/06 16:15 Terry Rojahn 
Returned to B-
3245: 

Prep to leave B-
3245 for 
Bloomington. 
SAMPLPE 
SUMMARY FOR 
THIS DATE -
FINISH 
GROUND 

6/4/06 17:30 Terry Rojahn WATER 
SAAMPLING AT 
SWMU 12 
WITH THE 
COLLECTION 
OF GROUND 
WATER 
SAMPLES AT 
MONITORING 
WELLS 



I 13MWT25, 17 
28 & 31. I 

Page 2 of 2 

- End of Report _ 



("lb) Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Activity Date 6/5/06 Weather/Temp Mostly sunny & Created By Terry Rojahn 

Facility Name CRANE NSWC 
70s 

Created Date 6/5/06 
TtNUS Personnel D. Hickey;T. 

TtNUS Project # 112G00041 Rojahn Modified By James Goerdt 

Task/Contract# CTO 377 Subcontractor Modified Date 9/8/06 

WBSCode# TP00050125 Personnel Printed By James Goerdt 

Client South Div Visitors Printed Date 2/6/07 
Status Archive 

Daily Activity 

c ::! ,.. z 
Ill 3 c 0 ... ... ... 
ID ID ::r ID 

0 Ill .. 
6/5/06 07:00 Terry Rojahn 

Arrive@ B-
3245: 

Arrive @ Public 
Works - check 
on MFB dig 
permit. Talked 
to Mr Ryan 
Roberts - he 
thinks that all 
utilities been 

6/5/06 07:50 Terry Rojahn cleared, but a 
few signatures 
are needed on 
the permit -
said to stop 
back at lunch 
time and the 
permit should 
been ready. 

6/5/06 08:20 Terry Rojahn 
Return to B-
32435: 

6/5/06 11:45 Terry Rojahn Lunch 

Stop at Public 
Works - no one 

6/5/06 12:15 Terry Rojahn around - water 
wasn't signed 
off on as of yet. 

6/5/06 12:35 Terry Rojahn 
Return to B-
3245: 

Pick up dig 
6/5/06 13:55 Terry Rojahn permit at Public 

Works - cancel 
permit request 



for SWMU 9. 

Arrive at SWMU 
13: Collect 
sediment 
samples at 
locations 
135046, 48 
through 50 and 
54. Sediment 
location 
135047 was a 
catch 

6/5/06 14:20 Terry Rojahn 
basin/culvert 
w/ a concrete 
bottom - voil of 
any sediment 
material. Also, 
collect surface 
soil sample at 
location 
135676 inside 
inclosed 
transport 
corridor w/ 
concrete floor. 

Page 1of2 



(')Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Daily Activity 

c ::t ,. z 
Ill 3 c la. .. .. 
ID ID ':I' ID 

0 UI 
"I 

6/5/06 15:45 Terry Rojahn 
Return to B-
3245: 

6/5/06 17:30 Terry Rojahn 
Leave B-3245 
for Fed Ex. 

Drop off rental 
equipment and 
ground water 

6/5/06 18:05 Terry Rojahn samples for 
shipment on 
the above 
AB#s at Fed Ex. 

Page 2 of 2 

- End of Report -



(')Tetra Tech NUS, Inc. DAILY ACTIVITY LOG 
SWMUs 12 (Round 6) and 13/16 (Round 8) MNA Routine Sampling (May 2006) -
CRANE NSWC 

Project Information 

Activity Date 6/6/06 

Facility Name CRANE NSWC 

TtNUS Project # 112G00041 

Task/Contract# CTO 377 

WBSCode # TP00050125 

Client South Div 

Daily Activity 

0 
Ill .... 
ID 

6/6/06 07:00 

6/6/06 08:30 

6/6/06 11:55 

6/6/06 12:10 

6/6/06 12:35 

6/6/06 16:10 

6/6/06 18:45 

6/6/06 19:45 

Page 1of1 

Weather /Temp 

TtNUS Personnel 

Subcontractor 
Personnel 

Visitors 

Status 

::! 
3 
ID 

Sunny, Humid & 80s 

D.Hickey;T.Rojahn 

Archive 

> c .... 
::r 
0 

"" 
Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Terry Rojahn 

Created By Terry Rojahn 

Created Date 6/6/06 

Modified By John Wright 

Modified Date 6/10/06 

Printed By James Goerdt 

Printed Date 2/6/07 

z 
0 .... 
ID 
UI 

Arrive at B-
3245 

Arrive at SWMU 
13 - collected 
sediment 
samples at 
135051 
through 53 and 
soil samples at 
boring 
locations 
135673, 75 
and 77. 

Return to B-
3245: 

Lunch at cafe 

Return to B-
3245: 

Return to 
SWMU 13: 
Collected soil 
samples at 
boring 
locations 
135674, and 
78 through 84. 

Return to B-
3245: 

Prep to leave B-
3245 for 
Bloomington. 



- End of Report -
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SWMU 13 

FIELD NOTEBOOK 
ROUND 1 
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APPENDIX D.3.1 
SWMU 13 

LAND SURVEY DATA 
ROUND 1 



SURVEY DATA FOR MINE FILL 8 (SWMU13) 
NSWCCRANE 

CRANE, INDIANA 

GROUND TOP OF 
LOCATION NORTHING EASTING SURFACE CASING 

ELEVATION ELEVATION 

-'"'·"' :?Nii~·:: i:i~i!t:···< ·
11

¥*'"' 
-~· ·;-~'>'0;>-C'c '"'"'''i«,<;<;,,.,,, v v°'' ',A: ·:---,;,-%~'<'~» .•. 8{''.cp ,•,,>.>;::<;,'>-'A'""''"''' 

13MWT01 490305.15300 572268.53800 713.10 715.91 
13MWT02 490540.13400 571996.14500 702.10 705.28 
13MWT03 490004.52900 572144.25400 718.34 721.60 
13MWT04 490146.98000 571798. 70700 704.37 707.32 
13MWT05 490522.50900 571632.62300 693.61 697.12 
13MWT06 489679. 76400 571747.86000 715.30 718.47 
13MWT07 490302.90700 571346.72500 684.38 687.70 
13MWT08 490011.44600 571590.15400 698.42 701.11. 
13MWT09 489425.65800 571301.61900 703.29 706.37 
13MWT10 4897 43.28300 571253.85400 697.77 700.64 
13MWT11 489997.31100 571002.68200 679.76 682.82 
13MWT12 489843. 79900 570827 .53900 679.96 682.66 
13MWT13 489204.86300 571416.19200 699.28 702.40 
13MWT14 488905.82800 571362.75200 703.15 705.98 
13MWT15 489329.11300 570970.39200 694.27 697.16 
13MWT16 489617.87100 570594.50800 682.13 684.83 
13MWT17 489368.87000 570376.55700 690.68. 693.68 
13MWT18 489090.57900 570546.00400 700.05 703.43 
13MWT19 488657 .57000 571087.14800 703.10 706.32 
13MWT20 488830.35700 570779.81800 699.33 702.65 
13MWT21 489154.61000 570168.80700 688.37 691.26 
13MWT22 488699.94300 570038.25800 669.53 672.38 
13MWT23 488471.62000 570497. 70000 696.66 699.69 
13MWT24 488160.83900 570169.06500 691.33 694.39 
13MWT25 488389.22600 569930.02700 678.87 682.00 
13MWT26 487996.29700 569942. 72200 684.86 687.92 

TOP OF 
PVC 

ELEVATION -715.34 
704.72 
721.10 
706.84 
696.44 
717.93 
687.22 
700.56 
705.90 
700.15 
682.29 
682.12 
701.98 
705.50 
696.65 
684.35 
693.01 
702.92 
705.82 
702.07 
690.74 
671.96 
699.14 
693.93 
681.57 
687.49 

~:c .... , .. ,,~:zi::{<Z.'.L':.l:f~;·,,, """ 
'cw ; .,.,,,.,,.. 

l!!I -·e·-:¥·1\9 Nf/f:•;•;fjfJ:' ... 
13S801 489421.85300 571329.32300 701.65 NA NA 
13S802 489396. 70100 571297.96400 700.20 NA NA 
13S803 489375.03300 571273.03400 700.58 NA NA 
135804 489385.84300 571330.45100 701.26 NA NA-
135805 489376. 78300 571304.92500 699.79 NA NA 
135806 489352.52400 571292.62900 699.09 NA NA 
135807 488743.91300 570447.02600 689.03 NA NA 
135808 490012.98800 571588.35200 697.80 NA NA 

135809/15 488815.46300 570768.05300 697.30 NA NA 
135810 488836.34400 570767.42100 698.32 NA NA 
135811 488838.53000 570804.33700 700.14 NA NA 
135812 488864.33600 570835.20900 701.19 NA NA 
135813 488870.59400 570857.80800 702.11 NA NA 
13$814 488731.63000 570710.62400 694.90 NA NA 



SURVEY DATA FOR MINE FILL 8 (SWMU13) 
NSWCCRANE 

CRANE, INDIANA 

GROUND TOP OF TOP OF 
LOCATION NORTHING EASTING SURFACE CASING PVC 

ELEVATION ELEVATION ELEVATION 

- ·- " 

13SW/SD01 490596.61600 572020.84300 696.86 NA NA 
13SW/SD02 490504.19100 572103.57100 697.90 NA NA 
13SW/SD03 489732.34500 572333.87800 715.89 NA NA 
13SW/SD04 489349. 7 4200 571689.14500 694.32 NA NA 
13SW/SD05 489242.08300 571570.04500 686.51 NA NA 
13SW/SD06 489107.59400 571437.21900 691.10 NA NA 
13SW/SD07 488755.84800 571101.89700 702.49 NA NA 
13SW/SD08 488280.24800 570580.34900 684.35 NA NA 
13SW/S009 487926.41400 56987 4.59800 678.37 NA NA 
13SW/S010 488609.31900 570001.82100 661.24 NA NA 

13SW11 489188.95100 570197 .88400 687.59 NA NA 
138011 489233. 71900 570161.02900 679.45 NA NA 

13SW/SD12 489711.54500 570582.67100 661.78 NA NA 
13SW/SD13 490163.75400 571029.10100 690.77 NA NA 

13$014 489968.57900 569906.49400 575.25 NA NA 
13$015 489884.66300 569754.91000 583.37 NA NA 
13$016 . 489320.66700 569400.94800 575.81 NA NA 
13$017 487816.46100 569751.53500 669.80 NA NA 
13$018 487356.24200 569753. 78600 633.40 NA NA 
13$019 487904.93700 571123.18600 619.14 NA NA 
13$020 487999. 72700 571997.68800 578.15 NA NA 
13$021 490202.93400 573035.24200 689.98 NA NA 
13$022 490817.19800 571833.43900 666.78 NA NA 
13$023 490638.06500 571834.51200 692.08 NA NA 

13SG01 490600.47300 572024.03400 698.35 NA NA 
13SG02 490510.14500 572106.96400 701.95 NA NA 
13SG03 489349.29000 571689.47900 696.24 NA NA 
13SG04 489241.85000 571570.45100 688.99 NA NA 
13SG05 489105.05200 571437.99000 692.94 NA NA 
13SG06 488755.58000 571102.25900 704.88 NA NA 
13SG07 487927.86000 56987 4.64400 680.30 NA NA 
13SG08 4886'10.34100 569997 .36300 665.95 NA NA 
13SG09 489632.20200 570664.74200 675.30 NA NA 
13SG10 490130.56400 571073.84300 676.10 NA NA 



APPENDIX D.3.2 
SWMU 13 

LAND SURVEY DATA 
ROUND2 



LOCATION 

13SB16 
13SB17 
13SB18 
13SB19 
13SB20 
13SB21 
13SB22 
13SB23 
13SB24 
13SB25 
13MWT27 
13MWT28 
13MWT29 
13MWT30 
13MWT31 
13MWT32 
13MWT33 
13MWT34 
13MWT35 
13MWT36 
13MWT37 
13MWT38 
13MWT39 
13MWT40 
13MWT41 
13MWT42 
13MWT43 
13MWT44 
13MWT45 
13MWT46 
13MWT47 
13SP01 
13SP02 
13SP03 
13SP04 
13SW/S024 
13SW/SD25 
13SW/SD26 
13SW/SD27 
13SW/SD28 
13SW/SD29 
13SW/SD30 
13SW/SD31 
13SW/SD32 
13SG11 

SURVEY DAT A FOR MINE FILL B (SWMU 13) 
NSWCCRANE 

CRANE, INDIANA 

Ground Top of 
Northing Easting Surface Casing 

Elevation Elevation 
1309644.53 3024109.94 704.73 NA 
1309603.41 3024091.61 703.67 NA 
1309569.54 3024057.47 700.78 NA 
1309569.11 3024032.95 699.65 NA 
1309109.72 3023520.23 698.62 NA 
1309143.49 3023643.96 705.44 NA 
1309073.36 3023628.64 701.76 NA 
1309004.34 3023563.33 700.41 NA 
1308950.01 3023513.53 699.75 NA 
1308938.63 3023443.64 697.49 NA 
1309786.55 3023829.07 696.09 698.18 
1309678.62 3024066.67 703.54 705.53 
1309538.75 3024290.72 698.10 700.50 
1309174.84 3024237.45 696.57 698.97 
1308631.83 3023583.85 693.56 696.15 
1308214.11 3023162.00 693.62 696.06 
1308749.27 3023868.77 700.14 702.05 
1309304.31 3023084.25 693.35 695.83 
1310254.91 3023773.29 679.51 681.73 
1309053.39 3022677.86 664.91 667.17 
1309402.93 3022617.27 659.96 662.38 
1309376.76 3022619.53 659.03 661.03 • 
1309804.48 3022589.03 652.42 654.39 
1309622.33 3022833.33 664.93 667.27 
1309645.20 3022819.00 663.65 665.81 
1309862,28 3023113.22 668.05 670.35 
1310558.56 3023939.45 688.88 690.96 
1310621.14 3023530.33 682.11 684.06 
1309373.68 3022901.38 688.76 690.54 
1309812.02 3022565.94 651.64 653.68 
1309389.47 3024437.45 675.41 677.32 
1309723.29 3021982.45 558.94 NA 
1310315.90 3022574.54 567.87 NA 
1311091.03 3022745.09 574.29 NA 
1311053.97 3024465.59 660.80 NA 
1308767.99 3024782.09 612.91 NA 
1307717.82 3025181.47 550.41 NA 
1309927.94 3026328.70 588.77 NA 
1309923.03 3026476.80 583.08 NA 
1308827.77 3021144.45 555.68 NA 
1311065.29 3022760.50 572.40 NA 
1308982.53 3020612.39 528.14 NA 
1311321.27 3022611.01 569.16 NA 
1308877.82 3024614.15 623.48 NA 
1309388.01 3024416.84 675.36 (Top Guage) 

SB= Soil Boring· SW= Surface Water SG = Staff Gauge • 
SP= Seep MW = Monitoring Well SD = Sediment 

Top of 
PVC 

Elevation 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

698.13 
705.55 
700.44 
698.94 

. 696.21 
696.04 
701.97 
695.93 
681.73 
667.21 
662.29 
661.04 
654.44 
667.18 
665.67 
670.31 
690.90 
683.82 
690.59 
653.61 
677.23 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SURVEY DATA FOR CAST HIGH EXPLOSIVES Flll/8146 INCINERATOR (SWMU 16) 
NSWCCRANE 

LOCATION 

16S842 
16SB43 
16SB44 
16S845 
16S846 
16S847 
16SB48 
16S849 
16SB50 -· 
16MWT07 
16MWl08 
16MWT09 
16MWT10 
16MWT11 
16MWT12 
.16MWT13 
16MWT14 
16MWT15 . 
16MWT16 
16MWT17 
16MWT18 
16SW/SD12 
16SW/SD13 

· 16SW/SD14 
16SW/SD15 
16SW/SD16 
16SW/SD17 
16SW/SD18 
16SW/SD19 
16SW/SD20 
16SW/SD21 
16SW/SD22 

SB= Soil Boring 
MW = Monitoring Well 
SW :::: Surface Water 
SD = Sediment 

CRANE, INDIANA 

Northing Easting 

1320695.93 3033088.62 
1320625.18 3033128.42 
1320573.49 3033158.25 
1320496.42 3033085.00 
1320451.82 3033020.17 
1321100;87 3032594.91 
1321081.68 3032601.85 
1321117.41 3032618.95 
1321088.19 3032626.34 
1321176.93 3033001.57 
1321179.45 3033009.24 
1321068.49 3033041.44 
1320936.05 3033074.74 
1320934.64 3033062.79 
1320729.14 3033074.92 
1321125.78 3032562.41 

Abandoned -
1321120:81 3032563.53 
1321059.41 3032814.52 
1321235.88 3032675.07 
1321068.96 3032807.84 
1320984.27 3032193.49 
1320296.86 3032110.65 
132f752.05 3034042.95 
132on3.46 3034509.17 
1320361.12. 3034191.41 
1319010.15 3033272.07 
1320758.36 3034589.83 
1316678.18 3033398.54 
1320338.90 3032013.81 
1321738.16 3034075.17 
1321416.93 3032998.48 

Ground Top of Top of 
Surface Casing PVC 

Elevation Elevation E1evati0n 

752.50 NA NA 
751.92 NA NA 
744.26 NA NA 
742.47 NA NA 
749.06 NA NA 
759.83 NA NA 
760.26 NA NA 
761.32 NA NA 
761.50 NA NA 
760.54 762.91 762.87 
759.57 761.62 761.56 
762.43 764.47 764.28 
761.93 764.48 764.43 
763.23 765.47 765.24 
753.23 755.54 755.45 
757.62 759.66 759.57 
- - -

757.73 759.n 759.69 
764.98 Flush Mt. 764.74 
764.79 766.52 766.53 
764.99 Flush Mt. 764.44 
681.09 NA NA 
639.33 NA NA 
625.32 NA NA 
595.51 NA NA 
597.61 NA NA 
585.01 NA NA 
595.44 NA NA 
578.89 NA NA 
642.09 NA NA 
623.94 NA NA 
713.03 NA NA 



APPENDIX D.3.3 
SWMU 13 

LAND SURVEY DATA 
ROUND3 



SWMU 13 SURVEY LOCATIONS- OCTOBER, 2004 
DATA COMPILED BY: BLEDSOE, TAPP, & RIGGERT, INC 

Northing Easting 
Ground Surface Top of Casing Top of 

Location Elevation Elevation (feet PVC 
(feet) (feet) 

(feet amsl) ams I) Elevation 
MONITORING WELL Elevation Elevation Elevation 

13MWT48 1309618.82 3021409.02 546.20 548.75 548.67 
13MWT49 1309795.96 3021713.21 551.05 553.92 553.90 
13MWT50 1310002.40 3022085.22 557.77 560.49 560.49 
13MWT51 1310206.30 3022381.03 569.28 571.24 571.36 

SOIL BORING 
13$826 1308977.87 3023412.07 696.34 NIA NIA 
13$827 1309019.05 3023506.70 698.46 NIA NIA 
135828 1308957.59 3023462.53 697.66 NIA NIA 
135829 1309072.31 3023493.85 697.39 NIA NIA 
135830 1309125.49 3023478.91 696.65 NIA NIA 
135831 1309089.71 3023523.44 699.50 NIA NIA 
135832 1309164.94 3023567.00 699.47 NIA NIA 
135833 1309214.12 3023604.99 699.90 NIA NIA 
135834 1309199.57 3023640.37 704.67 NIA NIA 
135835 1309163.30 3023669.49 700.89 NIA NIA 
13$836 1309091.92 3023689.59 700.85 NIA NIA 
135837 1309042.68 3023591.93 700.09 NIA NIA 
135838 1309586.06 3023995.86 701.22 NIA NIA 
135839 1309554.95 3024003.47 698.33 NIA NIA 
135840 1309546.83 3024040.70 700.48 NIA NIA 
135841 1309581.91 3024040.83 698.93 NIA NIA 
135842 1309621.03 3024065.68 700.65 NIA NIA 
135843 1309512.30 3023895.30 696.64 NIA NIA 
135844 1309478.27 3023922.51 697.28 NIA NIA 
135845 1308991.43 3023350.47 689.29 NIA NIA 
135846 1308937.59 3023379.57 694.95 NIA NIA 
135847 1308844.66 3023159.60 680.62 NIA NIA 

SURFACE WATER/ 
SEDIMENT 

13SW011SD33 1308432.31 3019851.58 519.16 NIA NIA 
13SW02/SD34 1309899.21 3021700.73 544.92 NIA NIA 
13SW031SD35 1310607.45 3022473.11 558.00 NIA NIA 

STAFFGUAGE 
13SG12 1312371.18 3022662.06 595.28 NIA NIA 
13SG13 1311077.60 3022704.86 572.52 NIA NIA 
13SG14 1310424.91 3022481.79 567.75 NIA NIA 
13SG15 1309660.62 3021524.54 544.18 TOP OF STAKE= 546.13 
13SG16 1309270.46 3021074.88 537.01 TOP OF STAKE= 538.97 
13SG17 1309034.25 3020747.93 532.48 TOP OF STAKE= 534.56 
13SG18 1308276.51 3019633.62 524.23 NIA NIA 

VEGETATION 
13VG01 1309943.71 3022181.04 565.50 NIA NIA 
13VG02 1309912.02 3022053.44 555.46 NIA NIA 
13VG03 1309706.50 3022121.22 590.73 NIA NIA 
13VG04 1309685.02 3022200.09 608.26. NIA NIA 
13VG05 1309834.90 3022337.85 619.95 NIA NIA 



13VG06 1309904.81 3022880.39 644.68 N/A N/A 
13VG07 1309794.13 3022407.12 635.16 N/A N/A 
13VG08 1309655.99 3022427.09 643.92 N/A N/A 
13VG09 1309479.50 3022560.24 653.04 N/A N/A 

SB= Soil Boring SW= Surface Water SG = Staff Guage 
MW= Monitorina Well SD = Sediment SP= Seep VG = Vegetation 



APPENDIX D.3.4 
SWMU 13 

LAND SURVEY DATA 
ADDITIONAL SEDIMENT SAMPLING 



Sample Location Northing 
feet 

SURVEY TABLE 
SWMU 13- MINE FILL 8 

NSWCCRANE 
CRANE, INDIANA 

PAGE 1OF1 

Easting 
feet 

Ground Surface Top of Casing 
Elevation Elevation 
feet amsl feet amsl 

Top of PVC 
Elevation 
feetamsl 

The following data was collected in April of 2005, but not previously published. 

Surface Water/Sediment 
13SW/SD036 1308866.44 3019243.68 518.28 NA 
13SW/SD037 1308413.20 3019478.35 513.59 NA 
13SW/SD038 1308019.19 3019461.05 511.94 NA 
13SW/SD039 1307874.49 3019417.83 511.22 NA 
13SW/SD040 1306032.96 3019790.03 501.31 NA 
13SW/SD041 1305092.91 3019408.94 498.38 NA 
13SW/SD042 1303638.67 3019362.37 491.77 NA 
13SW/SD043 1301382.91 3025289.56 488.65 NA 
13SW/SD044 1302663.81 3026143.05 487.61 NA 
13SW/SD045 1304178.26 3026775.79 487.15 NA 

MW= Monitoring Well TW =Temporary Well SP= Seep SG =Staff Gauge SW= Surface Water 
SD = Sediment SU = Sump SB = Soil Boring 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



APPENDIX D.3.5 
SWMU 13 

LAND SURVEY DATA 
EXTERNAL SUMP/DRAINAGE INVESTIGATION 



location id easting northing coordinate system 
13S8048 3024189.4 1309813.94 NAD 1983 SPCS Indiana West Feet) 
13S8049 3024094.65 1309806.11 NAD 1983 SPCS Indiana West Feet 
13$8050 3024077.9 1309815.54 NAD 1983 SPC8 Indiana West Feet 
1388051 3023988.76 1309812.53 NAD 1983 SPC8 Indiana West Feet 
13$8052 3023485.02 1308991.98 NAD 1983 SPCS Indiana West Feet 
13$8053 3023458.32 1308967.35 NAD 1983 SPCS Indiana West Feet 
13$8054 3023492.82 1309071.8 NAD 1983 SPCS Indiana West Feet 
13$8055 3023387.4 1308999.91 NAD 1983 SPCS Indiana West 1 Feet 
13S8056 3023355.47 1308989.67 NAD 1983 8PCS Indiana West I Feet 
1388057 3023356.77 1309051.2 NAD 1983 SPCS Indiana West I Feet 
1388059 3023402.28 1309094.47 NAD 1983 SPCS Indiana West Feet 
1388060 3024174.91 1309713.37 NAD 1983 8PC8 Indiana West Feet 
13S8061 3024137.06 1309677.15 NAD 1983 5PC5 Indiana West Feet 
13SB062 3024013.7 1309791.85 NAD 1983 SPCS Indiana West Feet 
13$8063 3024009.53 1309817.68 NAD 1983 8PC8 Indiana West Feet 
13S8064 3022920.62 1308586.09 NAD 1983 SPCS Indiana West Feet 
13S8065 3022935.39 1308588.59 NAD 1983 8PCS Indiana West Feet 
13S8066 3022941.78 1308580.24 NAD 1983 8PCS Indiana West Feet 
1358067 3022927.74 1308578.42 NAD 1983 5PC5 Indiana West Feet 
13S8068 3023854.32 1310130.88 NAD 1983 5PC5 Indiana West Feet 
1388069 3023841.37 1310127.59 NAD 1983 5PC5 Indiana West Feet 
1358070 3023111.96 1309355.05 NAD 1983 5PC5 Indiana West Feet 
1358071 3023103.69 1309344.92 NAD 1983 8PC5 Indiana West Feet 
1388072 3023397.43 1308968.06 NAD 1983 8PC8 Indiana West Feet 
1388073 3023497.674 1308987 .889 NAD 1983 8PC8 Indiana West Feet 
1388074 3023473.418 1308975.911 NAD 1983 5PCS Indiana West Feet 
1358075 3023483.117 1309070.937 NAO 1983 5PC5 Indiana West Feet 
1358076 3023490.469 1309082.542 NAO 1983 5PC5 Indiana West Feet 
1358077 3023485.181 1309096. 733 NAD 1983 5PC5 Indiana West (Feet 

135U/5L001 3023767.03 1310156.18 NAD 1983 5PC5 Indiana West Feet 
135U/5L002 3023884.05 1310307.7 NAO 1983 5PC5 Indiana West Feet 
13SU/SL003 3023888.84 1310252.75 NAD 1983 SPCS Indiana West Feet 
13SU/SL004 3022970.62 1309298.47 NAD 1983 SPCS Indiana West Feet 
13SU/SL005 3022980.01 1309329.47 NAD 1983 SPCS Indiana West Feet1 
13SU/SL006 3023075.77 1309433.63 NAD 1983 SPCS Indiana West Feet 
13SU/SL007 3023116.45 1309466.92 NAD 1983 SPC8 Indiana West. Feet 
135U/SL008 3023120.78 1309434.08 NAO 1983 SPC5 Indiana West Feet 
135U/5L009 3023406.07 1308963.3 NAD 1983 5PC5 Indiana West Feet 



APPENDIX D.3.6 
SWMU 13 

LAND SURVEY DATA 
PCB DELINEATION INVESTIGATIONS 



Sample Location Northing 
{feet) 

Surface Water/Sediment 
13SW/SD046 1309554.64 
13SW/SD047 
13SW/SD048 1309602.65 
13SW/8D049 1308965.80 
13SW/SD050 1308961.03 
13SW/8D051 1308986.81 
13SW/SD052 1308934.39 
138W/SD053 1308857.64 
13SW/8D054 1308888.74 
13SW/SD055 1309846.87 
13SW/80056 1309855.33 
138W/8D057 1309056.91 
138W/SD058 
138W/8D059 1308966.76 
138W/8D060 1308899.81 
138W/SD061 1308905.47 
13SW/8D062 1308852.26 
138W/SD063 1309601.94 
138W/SD064 1309602.21 
138W/8D065 1309615.67 
138W/SD066 1309604.07 
13SW/SD067 1309608.63 
13SW/SD068 1309611.79 

Soil Borings 
13$8073 1308987.89 
1388074 1308975.91 
1388075 1309070.94 
1388076 1309082.54 
13$8077 1309096.73 
13$8078 1309170.55 
1388079 1309138.43 
13$8080 1308998.86 
13$8081 1309520.01 
13$8082 1309492.01 
13$8083 1309514.33 
1388084 1309530.14 
1388085 1309631.76 
1388086 1309572.54 
13$8087 1309562.09 
13$8088 1309145.64 
13$8089 1309123.64 
13$8090 1309133.56 
13$8091 1309093.78 

SURVEY TABLE 
SWMU 13 ·MINE FILL B 

NSWCCRANE 
CRANE, INDIANA . 

PAGE 1 OF2 

Ground Surface 
Easting Elevation 

{feet) {feet amsl) 

3023866.22 696.87 
NOT SAMPLED 

3023735.46 690.45 
3023405.73 690.94 
3023394.17 691.23 
3023362.53 689.92 
3023250.23 684.55 
3023172.89 680.50 
3023110.84 676.55 
3023453.71 672.96 
3023445.99 672.37 
3023361.26 684.25 

NOT SAMPLED 
3023298.02 686.31 
3023211.99 682.21 
3023050.73 674.47 
3022910.29 667.29 
3023706.96 689.77 
3023686.26 688.88 
3023664.36 687.12 
3023682.24 689.08 
3023677.15 688.85 
3023671.58 688.35 

3023497.67 695.82 
3023473.42 698.37 
3023483.12 696.08 
3023490.47 695.90 
3023485.18 695.71 
3023566.28 699.04 
3023614.81 704.46 
3023600.23 699.99 
3023913.88 697.09 
3023936.79 697.08 
3024001.27 697.05 
3023983.59 697.59 
3024076.32 700.96 
3024033.74 699.18 
3023961.79 700.17 
3023487.09 698.02 
3023454.30 696.55 
3023667.95 700.93 
3023644.12 701.67 

Top of Casing Top of PVC 
Elevation Elevation 

(feetamsl) {feet amsl) 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 



Sample Location 

13SB092 
13SB093 
13SB094 
13SB095 
13SB096 
13SB097 
13SB098 
13SB099 
13SB100 
13SB101 
13SB102 
13SB103 
13SB104 
13SB105 
13SB106 
13SB107 

MW= Monitoring Well 

Northing 
(feet) 

1309104.98 
1309073.05 
1308967.95 
1308994.23 
1308978.39 
1308950.98 
1308932.74 
1308865.51 
1308858.48 
1308996.64 
1308996.24 
1308959.99 
1308970.95 
1308971.18 
1308972.62 

SURVEY TABLE 
SWMU 13 - MINE FILL B 

NSWCCRANE 
CRANE, INDIANA 

PAGE20F2 

Ground Surface 
Easting Elevation 
(feet) (feet amsl) 

NOT SAMPLED 
3023520.24 698.79 
3023499.89 697.06 
3023456.69 694.91 
3023335.52 690.49 
3023341.91 690.05 
3023255.26 686.84 
3023264.32 686.88 
3023173.78 682.01 
3023181.97 682.54 
3023337.55 690.59 
3023332.65 690.54 
3023452.35 696.88 
3023450.31 696.34 
3023448.13 696.39 
3023451.59 697.00 

TW =Temporary Well SP= Seep SG = Staff Gauge 
SD = Sediment SU= Sump SB = Soil Borino 

Top of Casing Top of PVC 
Elevation Elevation 

(feet amsl) (feet amsl) 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

SW= Surface Water 



APPENDIX E 
SWMU 13 

AQUIFER CHARACTERISTICS, CALCULATIONS, AND RECORDS 



APPENDIX E.1 
SWMU 13 

SLUG TEST DATA, CALCULATIONS, AND RESULTS 



1 TETRA-TECHNUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

Crane IN 
9060 CTO 0279 
Falling Head 

Done By: Fred W. Ramser 
Checked By: ~ <::t f6-)(<J1 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen (in.) : 

Length of Well Screen (ft.): 

Time for 37°/o head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
2.5 =R 
12 = L 

435.00 =To 

2.?0E-06 ft./ min. 
4.49E-08 ft./ sec. 
3.88E-03 ft./ day 
1.37E-06 cm./sec. 

ADJUSTED SLUG TEST DATA ATTACHED 

Well/Boring No.: 13MWT02 
confined 
10-May-03 

Aquifer Type: 

Test Date: 

Equation: 

r 2 x Ln(LIR) K = ___ .....__.._ 
2 x L x To 
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Tetra Tech NUS. Inc. 

HYDRAWC CONDUCTIVITY 
TESTING DATA SHEET 

PROJECT NAME: .....• ~l\>~ ..................................................................................... WELL/BORING NO.: . \~~::W.~ .. 
PRo.ECT NO.: .•.... ~ .... ~-W. ... 9..Q:lEL ... GEOLOGIST: ...• ~Oh .. ~.~~~ ............................................... 
YEU.. OIAMElER: ....•• ~:.: ...•.••...• SCREEN 

r t ,. 
LENG1H/DEP1H: •.. ~ ..•.•..•••• ):~.:.S~ .. 'J~Q •. TEST NO.: ·······-················ 

STA TIC WA 1ER lE'IEL (Oepth/Elewtlon): .... \."J.::~.9-.............................................................. DA 1E: . -~f~f'l~ ..... -.... 
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13MWT02 Falling 

In-Situ Inc. MiniTrolt Pro 

Report generated: 5/11/2003 16:15:41 
Report from file: 
Win-Situ Version 

... \SN09018 2003-05-10 090719 13MWT02 Falling.bin 
4.41 

Serial number: 
FiAllware Version 
Unit name: 

9018 
3.06 

Test name: 13MWT02 Fatting 

Test defined on: 5/10/2003 9:06:57 
Test started on: 5/10/2003 9:07:19 
Test stopped on: NIA NIA 
Test extracted on: NIA NIA 

Data gathered using Logarithmic testing 
Maximum time· bet\\ Seconds. 
Number of data san 193 

TOTALDATASAMPI 193 

Channel number (1) 
Mea!;urement type: Temperature 
Channel name: Temperature 

Channel number (2) 
Measurement type: Pressure 
Channel name: Depth 
Sensor Range: 30PSIG. 
Specific gravity: 1 

Date Time ET (sec) ET (min) 
--- ---

5/10/2003 9:07:19 0 0 
5110/2003 9:07:20 0.3 0.005 
5/10/2003 9:07:20 0.6 0.01 
5/10/2003 9:07:20 0.9 0.015 
5/10/2003 9:07:20 1.2 0.02 
5110/2003 9:07:21 1.5 0.025 
5110/2003 9:07:21 1.8 0.03 
5110/2003 9:07:21 2.1 0.035 
5110/2003 9:07:22 2.4 0.04 
5110/2003 9:07:22 2.7 0.045 
5110/2003 9:07:22 3 0.05 
5110/2003 9:07:23 3.3 0.055 
5110/2003 9:07:23 3.6 0.06 
5110/2003 9:07:23 3.9 0.065 
5110/2003 9:07:23 4.2 0.07 
5110/2003 9:07:24 4~5 0.075 
5110/2003 9:07:24 4.8 0.08 
5110/2003 9:07:24 5.1 0.085 
5110/2003 9:07:25 5.4 0.09 
5110/2003 9:07:25 5.7 0.095 
5110/2003 9:07:25 6 0.1 
5110/2003 9:07:26 6.4 0.106667 
5110/2003 9:07:26 6.7 0.111667 
5110/2003 9:07:26 7.1 0.118333 
5110/2003 9:07:27 7.5 0.125 
5110/2003 9:07:27 8 0.133333 
5110/2003 9:07:28 8.4 0.14 
5110/2003 9:07:28 8.9 0.148333 
5110/2003 9:07:29 9.5 0.158333 
5110/2003 9:07:29 10 0.166667 
5110/2003 9:07:30 10.6 0.176667 
5110/2003 9:07:31 11.3 0.188333 
5110/2003 9:07:31 11.9 0.198333 
5/10/2003 9:07:32 12.6 0.21 
5110/2003 9:07:33 13.4 0.223333 
5/10/2003 9:07:33 14.2 0.236667 
5110/2003 9:07:34 15 0.25 
5110/2003 9:07:35 15.9 0.265 
5110/2003 9:07:36 16.8 0.28 

Chan[1) Chan[2) Displacement 
Fahrenheit Feet H20 Feet Adjusted time 

-----
55.38 10.774 0 0.065 
55.42 10.774 0 
55.45 -10.774 0 
55.45 10.774 0 
55.45 10.774 0 
55.47 10.794 0.02 
55.47 10.806 0.032 
55.47 10.935 0.161 
55.47 12.92 2.146 
55.47 13.002 2.228 
55.47 12.596 1.822 
55.47 13.189 2.415 
55.49 12.471 1.697 
55.49 13.048 2.274 
55.49 12.77 1.996 
55.49 12.925 ·2.151 
55.49 12.322 1.548 
55.49 12.55 1.776 
55.49 12.65 1.876 
55.49 12.699 1.925 
55.49 12.368 1.594 
55.49 12.507 1.733 
55.49 12.384 1.61 
55.49 12.504 1.73 
55.49 12.463 1.689 
55.49 12.465 1.691 
55.49 12.471 1.697 
55.49 12.467 1.693 
55.49 12.467 1.693 
55.47 12.465 1.691 
55.47 12.457 1.683 
55.47 12.459 1.685 
55.47 12.457 1.683 
55.47 12.455 1.681 
55.45 12.455 1.681 
55.47 12.453 1.679 
55.45 12.451 1.677 
55:45 12.451 1.677 
55.45 12.451 1.677 
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13MWT02 Falling 

5/10/2003 9:07:37 17.8 0.296667 55.45 12.451 1.677 
5/10/2003 9:07:38. 18.9 0.315 55.45 12.447 1.673 
5/10/2003 9:07:39 20 0.333333 55.45 12.447 1.673 
5/10/2003 9:07:40 21.2 0.353333 55.45 12.447 1.673 
5/10/2003 9:07:42 22.4 0.373333 55.45 12.445 1.671 
5/10/2003 9:07:43 23.8 0.396667 55.45 12.445 1.671 
5/10/2003 9:07:44 25.2 0.42 55.45 12.445 1.671 
5/10/2003 9:07:46 26.7 0.445 55.45 12.441 1.667 
5110/2003 9:07:47 28.2 0.47 55.45 12.441 1.667 
5110/2003 9:07:49 29.8 0.496667 55.45 12.441 1.667 
5110/2003 9:07:51 31.5 0.525 55.45 12.439 1.665 
5110/2003 9:07:53 33.3 0.555 55.45 12.439 1.665 
5/10/2003 9:07:54 35.2 0.586667 55.45 12.437 1.663 
5110/2003 9:07:57 37.3 0.621667 55.45 12.439 1.665 
5/10/2003 9:07:59 39.5 0.658333 55.45 12.435 1.661 
5/10/2003 9:08:01 41.8 0.696667 55.45 12.435 1.661 
5/10/2003 9:08:04 44.3 0.738333 55.45 12.435 1.661 
5110/2003 9:08:06 46.9 0.781667 55.45 12.433 1.659 
5110/2003 9:08:09 49.7 0.828333 55.45 12.433 1.659 
5/10/2003 9:08:12 52.6 0.876667 55.45 12.43 1.656 
5110/2003 9:08:15 55.7 0.928333 55.45 12.428 1.654 
5110/2003 9:08:18 59 0.983333 55.45 12.43 1.656 
5/10/2003 9:08:22 62.5 1.041667 55.42 12.429 1.655 
5/10/2003 9:08:25 66.2 1.103333 55.42 12.427 1.653 
511oi2oo3 9:08:29 70.1 1.168333 55.42 12.425 1.651 
5110/2003 9:08:34 74.3 1.238333 55.45 12.424 1.65 
5110/2003 9:08:38 78.7 1.311667 55.42 12.416 1.642 
5/10/2003 9:08:43 83.4 1.39 55.45 12.428 1.654 
5110/2003 9:08:48 88.4 1.473333 55.45 12.433 1.659 
5110/2003 9:08:53 93.7 1.561667 55.47 12.432 1.658 
5/10/2003 9:08:59 99.3 1.655 55.47 12.434 1.66 
5110/2003 9:09:04 105.2 1.753333 55.47 12.426 1.652 
5110/2003 9:09:11 111.5 1.858333 55.42 12.414 1.64 
5/10/2003 9:09:17 118.1 1.968333 55.42 12.412 1.638 
5/10/2003 9:09:24 125.1 2.085 55.42 12.41 1.636 
5110/2003 9:09:32 132.6 2.21 55.42 12.41 1.636 
5110/2003 9:09:40 140.5 2.341667 55.42 12.408 1.634 
5110/2003 9:09:48 148.9 2.481667 55.42 12.406 1.632 
5110/2003 9:09:57 157.8 2.63 55.42 12.406 1.632 
5110/2003 9:10:06 167.2 2.786667 55.42 12.402 1.628 
5110/2003 9:10:16 177.2 2.953333 55.42 12.4 1.626 Adjusted time h/ho 
5110/2003 9:10:27 187.8 3.13 55.42 12.398 1.624Jlllll77'fftl~!lll 
5110/2003 9:10:38 199 3.316667 55.42 12.396 1.622 0.187 0.999 
5110/2003 9:10:50 210.9 3.515 55.42 12.396 1.622 0.385 0.999 
5/10/2003 9:11:03 223.5 3.725 55.42 12.393 1.619 0.595 0.997 
5/10/2003 9:11:16 236.8 3.946667 55.42 12.389 1.615 0.817 0.994 
5110/2003 9:11:30 250.9 4.181667 55.42 12.387 1.613 1.052 0.993 
5110/2003 9:11:45 265.8 4.43 55.42 12.385 1.611 1.300 0.992 
5110/2003 9:12:01 281.6 4.693333 55.42 12.381 1.607 1.563 0.990 
5/10/2003 9:12:18 298.4 4.973333 55.4 12.379 1.605 1.843 0.988 
5110/2003 9:12:35 316.2 5.27 55.4 12.375 1.601 2.140 0.986 
5110/2003 9:12:54 335 5.583333 55.4 12.373 1.599 2.453 0.985 
5/10/2003 9:13:14 354.9 5.915 55.4 12.369 1.595 2.785 0.982 
5110/2003 9:.13:35 376 6.266667 55.4 12.365 1.591 3.137 0.980 
5/10/2003 9:13:58 398.4 6.64 55.4 12.363 1.589 3.510 0.978 
511012003 9:14:21 422.1 7.035 55.38 12.361 1.587 3.905 0.977 
5110/2003 9:14:46 447.2 7.453333 55.38 12.355 1.581 4.323 0.974 
5110/2003 9:15:13 473.8 7.896667 55.38 12.353 1.579 4.767 0.972 
5110/2003 9:15:41 502 8.366667 55.38 12.349 1.575 5.237 0.970 
5110/2003 9:16:11 531.9 8.865 55.38 12.344 1.57 5.735 0.967 
5110/2003 9:16:43 563.5 9.391667 55.38 12.34 1.566 6.262 0.964 
5/10/2003 9:17:16 597 9.95 55.38 12.336 1.562 6.820 0.962 
5/10/2003 9:17:52 632.5 10.54167 55.38 12.332 1.558 7.412 0.959 
5110/2003 9:18:29 670.1 11.16833 55.36 12.326 1.552 8.038 0.956 
5/10/2003 9:19:09 709.9 11.83167 55.36 12.322 1.548 8.702 0.953 
5110/2003 9:19:51 752.1 12.535 55.36 12.316 1.542 9.405 0.950 
5110/2003 9:20:36 796.8 13.28 55.36 12.312 1.538~i#lli%;'ft~im:•-
5110/2003 9:21:23 844.2 14.07 55.36 12.305 1.531 10.940 0.943 
5110/2003 9:22:14 894.4 14.90667 55.36 12.301 1.527 11.777 0.940 
5110/2003 9:23:07 947.5 15.79167 55.36 12.295 1.521 12.662 0.937 
5110/2003 9:24:03 1003.8 16.73 55.36 12.289 1.515 13.600 0.933 
5110/2003 9:25:03 1063.4 17.72333 55.36 12.282 1.508 14.593 0.929 
5110/2003 9:26:06 1126.6 18.77667 55.38 12.276 1.502 15.647 0.925 
5110/2003 9:27:13 1193.5 19.89167 55.38 12.27 1.496 16.762 0.921 
5110/2003 9:28:24 1264.4 21.07333 55.38 12.261 1.487 17.943 0.916 
5110/2003 9:29:39 1339.5 22.325 55.4 12.255 1.481 19.195 0.912 
5110/2003 9:30:58 1419 23.65 55.38 12.247 1.473 20.520 0.907 
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13MWT02 Falling 

5110/2003 9:32:23 1503.3 25.055 55.38 12.239 1.465 21.925 0.902 
5/10/2003 9:33:52 1592.6 26.54333 55.38 1223 1.456 23.413 0.897 
5/10/2003 9:35:26 1687.1 28.11833 55.38 12.222 1.448 24.988 0.892 
5110/2003 9:37:06 1787.2 29.78667 55.4 12.213 1.439 26.657 0.886 
5110/2003 9:38:53 1893.3 31.555 I 55.42 12.203 1.429 28.425 0.880 
5110/2003 9:40:45 2005.7 33.42833 55.42 12.194 1.42 30.298 0.874 
5110/2003 9:42:44 2124.7 35.41167 55.42 12.186 1.412 32282 0.869 
5110/2003 9:44:50 2250.8 37.51333 55.45 12.175 1.401 34.383 0.863 
5110/2003 9:47:04 2384.4 39.74 55.47 12.165 1.391 36.610 0.857 
5110/2003 9:49:25 2525.9 42.09833 55.47 12.154 1.38 38.968 0.850 
5110/2003 9:51:55 2675.8 44.59667 55.49 12.144 1.37 41.467 0.844 
5110/2003 9:54:34 2834.6 47.24333 55.49 12.131 1.357 44.113 0.836 
5110/2003 9:57:22 3002.8 50.04667 55.49 12.119 1.345 46.917 0.828 
5/10/2003 10:00:20 3180.9 53.015 55.47 12.107 1.333B8.mlllllll&J 
5110/2003 10:03:29 3369,6 56.16 55.47 12.092 1.318 53.030 0.812 
5110/2003 10:06:49 3569.5 59.49167 55.45 12.08 1.306 56.362 0.804 
5/10/2003 10:10:20 37812 63.02 55.45 12.065 1.291 59.890 0.795 
5110/2003 10:14:05 4005.5 66.75833 55.45 12.051 1.277 63.628 0.786 
5110/2003 10:18:02 4243.1 70.71833 55.45 12.034 1.26 67.588 0.776 
5110/2003 10:22:14 4494.7 74.91167 55.49 12.019 1245 71.782 0.767 
5110/2003 10:26:41 4761.3 79.355 55.49 12.003 1.229 76225 0.75i 
5/10/2003 10:31:23 5043.7 84.06167 55.47 11.988 1.214 80.932 0.748 
5110/2003 10:36:22 5342.8 89.04667 55.47 11.97 1.196 85.917 0.736 
5110/2003 10:41:39 5659.6 94.32667 55.45 11.951 1.177 91.197 0.725 
5110/2003 10:47:14 5995.2 99.92 55.42 11.933 1.159 96.790 0.714 
5110/2003 10:53:10 6350.7 105.845 55.4 11.917 1.143IRIPJ !'U !Iii.DI 
5110/2003 10:59:26 67272 112.12 55.38 11.896 1.122 108.990 0.691 
5110/2003 11:06:05 7126.1 118.7683 55.38 11.88 1.106 115.638 0.681 
5/10/2003 11:13:08 7548.6 125.81 55.36 11.861 1.087 122.680 0.669 
5/10/2003 11:20:35 7996.1 133.2683 55.38 11.842 1.068 130.138 0.658 
5110/2003 11:28:29 8470.1 141.1683 55.38 11.82 1.046 138.038 0.644 
5/10/2003 11:36:51 89722 149.5367 55.38 11.799 1.025 146.407 0.631 
5110/2003 11:45:43 9504.1 158.4017 55.36 11.778 1.004 155272 0.618 
5110/2003 11:55:07 10067.5 167.7917 55.4 11.761 0.987 164.662 0.608 
5110/2003 12:05:04 10664.3 177.7383 55.38 11.739 0.965 174.608 0.594 
5110/2003 12:15:36 11296.5 188.275 55.4 11.718 0.944 185.145 0.581 
5110/2003 12:26:45 11966.1 199.435 55.38 11.695 0.921 IBf,illllll"-
5110/2003 12:38:35 12675.4 211.2567 55.4 11.674 0.9 208.127 0.554 
5/10/2003 12:51:06 13426.7 223.7783 55.36 11.646 0.872 220.648 0.537. 
5110/2003 13:04:22 14222.6 237.0433 55.38 11.625 0.851 233.913 0.524 
5110/2003 13:18:25 15065.6 251.0933 55.38 11.591 0.817 247.963 0.503 
5110/2003 13:33:18 15958.6 265.9767 55.36 11.561 0.787 262.847 0.485 
5110/2003 13:49:04 16904.5 281.7417 55.36 11.536 0.762 278.612 0.469 
5110/2003 14:05:46 . 17906.4 298.44 55.4 11.508 0.734~_ 
5110/2003 14:23:27 18967.7 316.1283 55.33 11.484 0.71 312.998 0.437 
5/10/2003 14:42:11 20091.9 334.865 55.29 11.46 0.686 331.735. 0.422 
5110/2003 15:02:02 21282.7 354.7117 55.31 11.435 0.661 351.582 0.407 
5/10/2003 15:23:03 22544.1 375.735 5529 11.414 0.64 372.605 0.394 
5110/2003 15:45:19 23880.2 398.0033 5529 11.39 0.616'¥litl\;~ .. .,,., ". ""' ' 

5110/2003 16:08:55 25295.5 421.5917 55.33 11.37 0.596 418.462 0.367 
5/10/2003 16:33:54 26794.7 446.5783 5529 11.35 0.576 443.448 0.355 
5110l2003 17:00:22 28382.7 473.045 55.31 11.329 0.555 469.915 0.342 
5110/2003 17:28:24 30064.8 501.08 55.33 11.308 0.534 497.950 0.329 
5110/2003 17:58:06 31846.6 530.7767 55.33 11.283 0.509~-~~ 
5/10/2003 18:29:33 33734 562.2333 55.36 11.262 0.488 559.103 0.300 
5110/2003 19:02:52 35733.2 595.5533 55.36 11.243 0.469 592.423 0.289 
5/10/2003 19:38:10 37850.9 630.8483 55.31 11.227 0.453 627.718 0.279 
5110/2003 20:15:33 40094 668.2333 55.33 11.208 OA34l;:J!'il~~ 
5110/2003 20:55:09 42470.1 707.835 55.36. 11.187 0.413 704.705 0.254 
5110/2003 21:37:06 44987 749.7833 55.31 11.171 0.397 746.653 0.244 
5110/2003 22:21:32 47653 794.2167 55.33 11.157 0.383 791.087 0.236 
5110/2003 23:08:36 50477 841.2833 55.33 11.14 0.366 838.153 0.225 
5110/2003 23:58:28 53468.3 891.1383 55.36 11.144 0.37 888.008 0.228 
5111/2003 0:51:16 56636.8 943.9467 55.33 11.136 0.362 940.817 0.223 
5111/2003 1:47:12 59993.1 999.885 55.36 11.138 0.364 996.755 0.224 
5111/2003 2:46:28 63548.3 1059.138. 55.22 11.137 0.363 1056.008 0.224 
5111/2003 3:46:28 67148.3 1119.138 55.29 1U24 0.35 1116.008 0.216 
5111/2003 4:46:28 70748.3 1179.138 55.31 11.115 0.341 1176.008 0.210 
5111/2003 5:46:28 74348.3 1239.138 55.31 11.103 0.329 1236.008 0.203 
5111/2003 6:46:28 77948.3 1299.138 55.33 11.078 0.304 1296.008 0.187 
5/11/2003 7:46:28 81548.3 1359.138 55.36 11.053 0.279 1356.008 0.172 
5/11/2003 8:46:28 85148.3 1419.138 55.33 11.028 0.254 1416.008 0.156 
5/11/2003 9:46:28 88748.3 1479.138 55.33 11.003 0.229 1476.008 0.141 
5111/2003 10:46:28 92348.3 1539.138 55.36 10.98 0.206 1536.008 0.127 
511112003 11:46:28 95948.3 1599.138 55.33 10.957 0.183 1596.008 0.113 
5/1112003 12:46:28 99548.3 1659.138 55.33 10.943 0.169 1656.008 0.104 
5111/2003 13:46:28 103148.3 1719.138 55.33 10.926 0.152 1716.008 0.094 

Page3of 3 



TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: Crane IN 
Project No.: 

Test Type: 

Done By: 

Checked By: 

9060 CTO 0279 
Rising head 

Fred W. Ramser 
~ fo/}1ri3 

Radius of WeU Casing (in.) : 

Effective Radius of Well Screen Qn.): 

length of wen Screen (ft.): 

Time for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
2.5 =R 
12 =L 

560.00 =To 

2.09E-06 ft./min. 
3.49E-08 ft./ sec. 
3.02E-03 ft./dav 
1.06E-06 cm./sec. 

ADJUSTED SLUG TEST DATA ATTACHED 

WelUBoring No.: 

Aquifer Type: 

Test Date: 

Equation: 

13MWT02 
confined 
10-May-03 

K = r
2 

x Ln(LIR) 
lx L x To 
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~ 
Sii 
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. \0 
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Tetra Tech NUS, Inc. 

HYDRAULIC CONDUCTIVITY 
TESTING DATA SHEET 

PRO.ECT NAME: .•... ~i\':E._ ................................................................................. YELL/aORING NO.: :\~~~~~-. 

PRO.ECT NO.: •... \Q~Q ..... ~ .... ~J.:'}-:!.~ ....... GEOLOGIST: .... ~~---~P-1-~~---············································· 
YEl1. DIAMElER: •.••• Jf!. .. :........... SCREEN LENG1H/DEP1H: ...• \iJ.~ .... .f.. .. 'JJ:-.'1!it{_~-. lEST NO.: ···········-············ 

STATIC WATER LEVEL (Depth/Elevation): ·····-···0.:.A ..... ·-·········-························;··-······-· DATE: .5.f.!¥.l!.~·-····-···· 
lEST TIPE (Rlsing/falltng/Constant Head): ..• .Y&~ ............................... OIEQCED: ······-········-···········-······-········ 

MElHOD OF INDUCING WATER LE'tB.. CHANGE: .... ~.~~-~---~\.:5~----~~7.9. ... ~~--- PAGE •••••• OF·····-·-· 

REFERENCE PT. FOR YA. MEAS. (Top of Casing. Transducer. etc.): .3~~~ ....... 1f.?. .. ~1 ................. ~. 
ELAPSED MEASURED ORAWDOri ELAPSED MEASURED ORAWDO'tll VLL SCHEU6IKi 

TIME WATER LEVEL OR H~} AH) TIME WATER LEVEL OR HEAD AH) 
---C: .... -YELL tf ~ fmllb.. or sec.) (feet) (min. or sec.) (feet) (feet} 

'-"'a \\ .J..~) ~o .. 'lo' \\), .. 'fl.\.\ n Sb<J,_,, BOREHOLE tf 

e~¢"-\ \'l.~t\'l ~ ':). • \ '-'.L.. n \u.. \l Uj.C\~ ~t> ... \'i").. ~/"I' 

0-o~<i' \">:, .\~q ~")..~\'i I ~(JDC,) I':: 

{\ ... \ \~-~\-,~ ~ \ • 'iC\.\\ \""\.~, 

0-d-\ \d._.~~~ ~t. Co'\ \f\..S't 
\')._ _'}.""\Jo ""'- ~ ~ 0 'l ~-\~ .. '"\, 

"\"l:> -~) \~,\f.\\\ ~\ ,'-\ 'l ~= z---
");). l "l \~. ()""\\..\ ~\.~ i5=1= ~- ,_ - ·-- ·-
\'l'i-'-\ \\ :·ni l'-..-ua-

~~ ~= "lf.\.-~'t 
'}\, _~ \\.~""\4 ~o."' < 

~ ~s" 
~\.O \\ ·'Stl\ ~o,~,, 

°SZ. tndlcote SWL 
'°>:>\b \').. \\. -~~\..\ ~ ."'l \ Depth on Drcnrfng 

REMARKS: 

:~~~~~~~~-----------------· 
• 
4 

I 





In-Situ Inc. MiniTroll Pro 

Report gen 5/19/2003 11:10:19 
Report fror ... \SN09018 2003-05-1114500113MWT02 Rising.bin 
Win-Situ V 4.41 

Serialnum 
Finnware\ 
Unit name: 

Test name: 

9018 
3.06 

13MWT02 Aiosing 

Test defillE 5/11/2003 14:46:11 
Test starte 5/11/2003 14:50:01 
Test sloppt NIA NI A 
Test extrac NIA NIA 

Data gathered using Logarithmic testing 
Maximun Seconds. 
Number• 191 

TOTAL DA 191 

Channel number (1) 
Measuren Temperature 
Channel r Temperature 

Channel number (2) 
Measuren Pressure 
Channel r Depth 
Sensor R 30 PSIG. 
Speciftcg 

Chan(l) Chan(2) 
Date Time ET (sec) ET (min) Fahrenheit Feet H20 

---- -------
5/11/2003 14:50:01 0 0 55.33 10.937 
5111/2003 14:50:01 0.3 0.005 55.38 10.937 
5/11/2003 14:50:01 0.6 0.01 55.38 io.937 
511112003 14:50:02 0.9 0.015 55.4 10.937 
5/1112003 14:50:02 1.2 0.02 55.4 10.937 
5/11/2003 14:50:02 1.5 0.025 55.4 10.937 
5/11/2003 14:50:02 1.8 0.03 55.42 10.937 
5/11/2003 14:50:03 2.1 0.035 55.42 10.937 
5/11/2003 14:50:03 2.4 0.04 55.42 10.937 
5/11/2003 14:50:03 2.7 0.045 55.42 10.937 
5111/2003 14:50:04 3 0.05 55.42 10.937 
5/11/2003 14:50:04 3.3 0.055 55.42 10.937 
5/11/2003 14:50:04 3.6 0.06 55.42 10.937 
5/11/2003 14:50:05 3.9 0.065 55.42 10.732 
5/1112003 14:50:05 4.2 Q.07 55.42 9.506 

. 5/11/2003 14:50:05 4.5 0.075 55.42 10.023 
5/11/2003 14:50:05 4.8 0.08 55.42 10.255 
511112003 14:50:06 5.1 0.085 55.42 10.498 
5/11/2003 14:50:06 5.4 0.09 55.45 8.467 
5/11/2003 14:50:06 5.7 0.095 55.42 8.336 
5111/2003 14:50:07 6 0.1 55.45 8.299 
5/11/2003 14:50:07 6.4 0.106667 55.42 8.645 
5/11/2003 14:50:07 6.7 0.111667 55.45 8.657 
5/11/2003 14:50:08 7.1 0.118333 55.45 9~014 
5/11/2003 14:50:08 7.5 0.125 55.45 9.011 
5/11/2003 14:50:09 8 0.133333 55.45 8.9 
5/11/2003 14:50:09 8.4 0.14 55.45 8.871 
5111/2003 14:50:10 8.9 0.148333 55.45 9.041 
5/11/2003 14:50:10 9.5 0.158333 55.45 9.118 
5/11/2003 14:50:11 10 0.166667 55.42 9.112 
5/11/2003 14:50:11 10.6 0.176667 55.42 9.102 
5/11/2003 14:50:12 11.3 0.188333 55.4 9.081 
5/1112003 14:50:13 11.9 0.198333 55.4 9.071 
5/11/2003 14:50:13 12.6 0.21 55.4 9.065 
5/11/2003 14:50:14 13.4 0.223333 55.4 9.048 
5/11/2003 14:50:15 14.2 0.236667 55.4 9.058 
5/11/2003 14:50:16 15 0.25 55.4 9.034 
5/11/2003 14:50:17 15.9 0.265 55.4 9.042 
5/11/2003 14:50:17 16.8 0.28 55.4 9.052 

13MWT02 Rising 

Displacement 
Feet time (min) h/ho ho= -1.632 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-0.205 
-1.431 
-0.914 
-0.682 
-0.439 

-2.47 
-2.601 
-2.638 
-2.292 

-2.28 
-1.923 
-1.926 
-2.037 
-2.066 
-1.896 
-1.819 
-1.825 
-1.835 
-1.856 
-1.866 
-1.872 
-1.889 
-1.879 
-1.903 
-1.895 
-1.885 
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13MWT02 Rising 

511112003 14:50:18 17.8 0.296667 55.4 9.052 -1.885 
5111/2003 14:50:20 18.9 0.315 55.4 9.061 -1.876 
5111/2003 14:50:21 20 0.333333 55.38 9.065 -1.872 
511112003 14:50:22 21.2 0.353333 55.4 9.063 -1.874 
5111/2003 14:50:23 22.4 0.373333 55.38 9.071 -1.866 
5111/2003 14:50:24 23.8 0.396667 55.38 9.067 -1.87 
5111/2003 14:50:26 25.2 0.42 55.38 9.069 -1.868 
5111/2003 14:50:27 26.7 0.445 55.38 9.067 -1.87 
511112003 14:50:29 28.2 0.47 55.38 9.069 -1.868 
511112003 14:50:30 29.8 0.496667 55.38 9.073 -1.864 
5111/2003 14:50:32 31.5 0.525 55.38 9.071 -1.866 
5111/2003 14:50:34 33.3 0.555 55.38 9.073 -1.864 
5111/2003 14:50:36 35.2 0.586667 55.38 9.073 -1.864 
5111/2003 14:50:38 37.3 0.621667 55.38 9.073 -1.864 
5111/2003 14:50:40 39.5 0.658333 55.38 9.075 -1.862 
5(11/2003 14:50:42 41.8 0.696667 55.38 9.075 -1.862 
5'11/2003 14:50:45 44.3 0.738333 55.38 9.on -1.86 
5111/2003 14:50:48 46.9 0.781667 55.38 9.on -1.86 
5(11/2003 14:50:50 49.7 0.828333 55.38 9.08 -1.857 
5111/2003 14:50:53 52.6 0.876667 55.38 9.082 -1.855 
5111/2003 14:50:56 55.7 0.928333 55.38 9.082 -1.855 
5111/2003 14:51:00 59 0.983333 55.38 9.086 -1.851 
5/11/2003 14:51:03 62.5 1.041667 55.38 9.08 -1.857 
5111/20o3 14:51:07 66.2 1.103333 55.38 9.086 -1.851 
5111/2003 14:51:11 70.1 1.168333 55.38 9.082 -1.855 
5111/2003 14:51:15 74.3 1.238333 55.38 9.088 -1.849 
5111/2003 14:51:19 78.7 1.311667 55.38 9.092 -1.845 
5111/2003 14:51:24 83.4 1.39 55.36 9.09 -1.847 
5111/2003 14:51:29 88.4 1.473333 55.36 9.096 -1.841 
5111/2003 14:51:34 93.7 1.561667 55.36 9.096 -1.841 
5111/2003 14:51:40 99.3 1.655 55.4 9.104 -1.833 
5111/2003 14:51:46 105.2 1.753333 55.4 9.106 -1.831 
5111/2003 14:51:52 111.5 1.858333 55.36 9.094 -1.843 
5111/2003 14:51:59 118.1 1.968333 55.36 9.103 -1.834 
5111/2003 14:52:06 125.1 2.085 55.36 9.094 -1.843 
5/11./2003 14:52:13 132.6 2.21 55.36 9.099 -1.83&, 
5111/2003 14:52:21 140.5 2.341667 55.36 9.103 -1.834 
5111/2003 14:52:30 148.9 2.481667 55.36 9.107 -1.83 
5111/2003 14:52:38 157.8 2.63 55.36 9.105 -1.832 
5111/2003 14:52:48 167.2 2.786667 55.36 9.109 -1.828 
5111/2003 14:52:58 177.2 2.953333 55.36 9.105 -1.832 
5111/2003 14:53:08 187.8 3.13 55.36 9.107 -1.83 
5/11/2003 14:53:20 199 3.316667 55.36 9.113 -1.824 
5/11/2003 14:53:32 210.9 3_515 55.36 9.117 -1.82 
511112003 14:53:44 223.5 3.725 55.36 9.121 -1.816 
5111/2003 14:53:57 236.8 3.946667 55.36 9.121 -1.816 
5111/2003 14:54:12 250.9 4.181667 55.36 9.117 -1.82 
5111/2003 14:54:26 265.8 4.43 55.36 9.132 -1.805 
511112003 14:54:42 281.6 4.693333 55.36 9.132 -1.805 
5111/2003 14:54:59 298.4 4.973333 55.36 9.132 -1.805 
5111/2003 14:55:17 316.2 5.27 55.38 9.138 -1.799 
5111/2003 14:55:36 335 5.583333 55.38 9.14 -1.797 
5111/2003 14:55:56 354.9 5.915 55.38 9.148 -1.789 
511112003 14:56:17 376 6.266667 55.38 9.146 . -1.791 
511112003 14:56:39 398.4 6.64 55.4 9.148 -1.789 
5111/2003 14:57:03 422.1 7.035 55.4 9.154 -1.783 
5111/2003 14:57:28 447.2 7.453333 55.4 9.156 -1.781 
511112003 14:57:54 473.8 7.896667 55.4 9.158 -1.779 
5111/2003 14:58:23 502 8.366667 55.4 9.16~ -1.n5 
5111/2003 14:58:53 531.9 8.865 55.4 9.168 -1.769 
5111/2003 14:59:24 563.5 9.391667 55.4 9.173 -1.764 
5111/2003 14:59:58 597 9.95 55.42 9.176 -1.761 
5/11/2003 15:00:33 632.5 10.54167 55.42 9.183 -1.754 
5111/2003 15:01:11 670.1 11.16833 55.45 9.186 -1.751 
5111/2003 15:01:51 709.9 11.83167 55.45 9.191 -1.746 
5/11/2003 15:02:33 752.1 12.535 55.45 9.195 -1.742 
5111/2003 15:03:17 796.8 13.28 55.45 9.201 -1.736 
5111/2003 15:04:05 844.2 14.07 55.45 9.205 -1.732 
5/11/2003 15:04:55 894.4 14.90667 55.45 9.211 -1.726 
5/11/2003 15:05:48 947.5 15.79167 55.42 9.22 -1.717 
5/11/2003 15:06:44 1003.8 16.73 55.4 9.224 -1.713 
5111/2003 15:07:44 1063.4 17.72333 55.4 9.231 -1.706 
5111/2003 15:08:47 1126.6 18.77667 55.4 9.239 -1.698 
5111/2003 15:09:54 1193.5 19.89167 55.38 9.248 -1.689 
5111/2003 15:11:05 1264.4 21.07333 55.38 9.254 -1.683 
5111/2003 15:12:20 1339.5 22.325 55.36 9.262 -1.675 
5/11/2003 15:13:40 1419 23.65 55.36 9.269 -1.668 
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13MWT02 Rising 

5111/2003 15:15:04 1503.3 25.055 55.36 9.277 -1.66 Plotted shaded data 
5111/2003 15:16:33 1592.6 26.54333 55.33 -9.286 -1.651 
5111/2003 15:18:08 1687.1 28.118:33 55.31 9.294 -1.643 time (min) h/ho 
5111/2003 15:19:48 1787.2 29.78667 55.26 9.305 -1.632~-~ 
5111/2003 15:21:34 1893.3 31.555 55.26 9.314 -1.623 1.768 0.994 
5111/2003 15:23:26 2005.7 33.42833 55.26 9.324 -1.613 3.642 0.988 
5111/2003 15:25:25 2124.7 35.41167 55.26 9.332 -1.605 5.625 0.983 
5111/2003 15:27:31 2250.8 37.51333 55.29 9.344 -1.593 7.727 0.976 
5/11/2003 15:29:45 2384.4 39.74 55.26 9.355 -1.582 9.953 0.969 
5111/2003 15:32:07 2525.9 42.09833 55.26 9.365 ·1.572 12.312 0.963 
5/11/2003 15:34:36 2675.8 44.59667 55.26 9.376 -1.561 14.810 0.956 
5111/2003 15:37:15 2834.6 47.24333 55.24 9.389 -1.548 17.457 0.949 
5111/2003 15:40:03 3002.8. 50.04667 55.26 9.405 -1.532 20.260 0.939 
5/11/2003 15:43:02 3180.9 53.015 55.24 9.415 -1.522 23.228 0.933 
5111/2003 15:46:10 3369.6 56.16 55.22 9.428 ·1.509 26.373 0.925 
5/11/2003 15:49:30 3569.5 59.49167 55.24 . 9.445 -1.492 29.705 0.914 
5/11/2003 15:53:02 3781.2 63.02 55.26 9.461 ·1.476 33.233 0.904 
5111/2003 15:56:46 4005.5 66.75833 55.26 9.475 -1.462 36.972 0.896 
5111/2003 16:00:44 4243.1 70.71833 55.29 9.489 ·1.448 40.932 0.887 
5/11/2003 16:04:55 4494.7 74.91167 55.29 9.504 -1.433 45.125 0.878 
5/11/2003 16:09:22 4761.3 79.355 55.31 9.522 -1.415 
5111/2003 16:14:04 5043.7 84.06167 55.31 9.541 ·1.396 54.275 0.855 
5/11/2003 16:19:03 5342.8 89.04667 55.26 9.556 -1.381 59.260 0.846 
5111/2003 16:24:20 5659.6 94.32667 55.26 9.575 -1.362 64.540 0.835 
5111/2003 16:29:56 5995.2 99.92 55.29 9.595 -1.342 70.133 0.822 
5111/2003 16:35:51 6350.7 105.845 55.31 9.616 -1.321 76.058 0.809 
5/11/2003 16:42:08 6727.2 112.12 55.31 9.634 -1.303 82.333 0.798. 
5/11/2003 16:48:47 7126.1 118.7683 55.29 9.651 -1.286 88.982 0.788 
5111/2003 16:55:49 7548.6 125.81 55.24 9.673 -1.264 96.023 0.775 
5/11/2003 17:03:17 7996.1 133.2683 55.26 9.693 -1.244 103.482 0.762 
5/11/2003 17:11:11 8470.1 141.1683 55.26 9.718 ·1.219 111.382 0.747 
5/11/2003 17:19:33 8972.2 149.5367 55.29 9.738 -1.199 
5/11/2003 17:28:25 9504.1 158.4017 55.29 9.761 -1.176 128.615 0.721 
5111/2003 17:37:48 10067.5 167.7917 55.29 9.784 -1.153 138.005 0.706 
5111/2003 17:47:45 10664.3 177.7383 55.26 9.809 -1.128 147.952 0.691 
5111/2003 17:58:17 11296.5 188.275 55.29 9.832 -1.105 158.488 0.677 
5111/2003 18:09:27 11966.1 199.435 55.24 9.855 -1.082 169.648 0.663 
5/11/2003 18:21:16 12675.4 211.2567 55.24 9.88 -1.057 181.470 0.648 
5111/2003 18:33:47 13426.7 223.7783 55.26 9.903 -1.034 193.992 0.634 
5/11/2003 18:47:03 14222.6 237.0433 55.26 9.93 -1.007 207.257 0.617 
5/11/2003 19:01:06 15065.6 251.0933 55.29 9.952 -0.985 
5/11/2003 19:15:59 15958.6 265.9767 55.26 9.977 -0.96 236.190 0.588 
5/11/2003 19:31:45 16904.5 281.7417 55.29 10.004 -0.933 251.955 0.572 
5111/2003 19:48:27 17906.4 298.44 55.26 10.029 -0.908 268.653 0.556 
5111/2003 20:06:08 18967.7 316.1283 55,29 10.052 -0.885 286.342 0.542 
5/11/2003 20:24:53 20091.9 334.865 55.29 10.077 -0.86 305.078 0.527 
511112003 20:44:43 21282.7 354.7117 55.22 10.102 -0.835111!f P!%*9& 
5/11/2003 21:05:45 22544.1 375.735 55.24 10.125 -0.812 345.948 0.498 
5/11/2003 21:28:01 23880.2 398.0033 55.24 10.152 -0.785 368.217 0.481 
5/11/2003 21:51:36 25295.5 421.5917 55.24 10.171 -0.766 391.805 0.469 
5111/2003 22:16:35 26794.7 446.5783 55.24 10.195 -0.742~ 
5111/2003 22:43:03 28382.7 473.045 55.24 10.218 -0.719 443.258 0.441 
5111/2003 23:11:05 30064.8 501.08 55.26 10.243 -0.694 471.293 0.425 
5/11/2003 23:40:47 31846.6 530.7767 55.22 10.266 -0.671 
5/12/2003 0:12:15 33734 562.2333 55.22 10.291 -0.646 532.447 0.396 
5/12/2003 0:45:34 35733.2 595.5533 55.24 10.316 -0.621 565.767 0.381 
5112/2003 1:20:52 37850.9 630.8483 55.24 10.339 -0.598 601.062 0.366 
5112/2003 1:58:15 40094 668.2333 55.24 10.361 -0.576 
5/12/2003 2:37:51 42470.1 707.835 55.22 10.382 -0.555 678.048 0.340 
5/12/2003 3:19:48 44987 749.7833 55.24 10.405 -0.532 719.997 0.326 
5/12/2003 4:04:14 47653 794.2167 55.24 10.424 -0.513 764.430 0.314 
5/12/2003 4:51:18 50477 841.2833 55.26 10.44 -0.497 8'11.497 0.305 
511212003 5:41:09 53468.3 891.1383 55.24. 10.455 -0.482 861.352 0.295 
5/1212003 6:33:57 56636.8 943.9467 55.24 10.465 -0.472 914.160 0.289 
5/1212003 7:29:54 59993.1 999.885 55.24 10.475 -0.462 970.098 0.283 
5/1212003 8:29:09 63548.3 1059.138 55.26 10.481 -0.456 1029.352 0.279 
5/1212003 9:29:09 67148.3 1119.138 55.22 10.482 -0.455 1089.352 0.279 
5/1212003 10:29:09 70748.3 1179.138 55.24 10.482 -0.455 1149.352 0.279 
5/1212003 11:29:09 74348.3 1239.138 55.22 10.48 -0.457 1209.352 0.280 
511212003 12:29:09 77948.3 1299.138 55.24 10.484 -0.453 1269.352 0.278 
511212003 13:29:09 81548.3 1359.138 55.29 10.485 -0.452 1329.352 0.277 
5/12/2003 14:29:09 85148.3 1419.138 55.24 10.488 -0.449 1389.352 0.275 
511212003 15:29:09 88748.3 1479.138 55.24 10.492 -0.445 1449.352 0.273 
5/1212003 16:29:09 92348.3 1539.138 55.22 10.492 -0.445 1509.352 0.273 
5/1212003 17:29:09 95948.3 1599.138 55.24 10.502 -0.435 1569.352 0.267 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DAT A EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

Crane IN 
9060 CTO 0279 
Falling Head 

Done By: Fred W. Ramser 

Checked By: ~ ~"') 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen (in.) : 

Length of Well Screen (ft.): 

Tune for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
1=R 

10 =L 
0.22 =To 

7.56E-03 ft./ min. 
1.26E-04 ft./ sec. 

. 1.09E+01 ft./dav 
3.84E-03 cm./sec. 

ADJUSTED SLUG TEST DATA ATTACHED 

WelVBoring No.: 13MWT08 
confined 
10-May-03 

Aquifer Type: 

Test Date: 

Equation: 

r 2 x Ln(LIR.) 
K=------....... 

2 x L x To 



.,. 
• • 

. 

Tetra Tech t«JS. Inc. 

HYDRAWC CONDUCTIVITY 
TESTING DATA SHEET 

PRO.ECT NAME: .•••..... ~~.&. .............................................................................. VELL/BORING NO.: _\)_~~~ .... 
PRo.ECT NO.: .... ~---·~·····Q~"")~ ....... GEOLOGIST: •...•. ~0£>. .•. ~.~\u;;.~:: .................................................. 
YELL DIAMETER: •....• ~:::-.•.•••...••• ,. /. r SCREEN LENG1H/OEP1H: •. J .. Q .. _... ..-.Il.:-5'?..~J).~ ... TEST NO.: ••••.•••••..••••..•.•••.• 

STA TIC WA 1ER · l..Nl.. (Depthftlevation): ·····-····k~.0~··········-·-·-··~·········--·············-····· . DA TE: • -~~o.f.9.3. ... : ..... 
TEST TIPE (Rising/falling/Constant Head): ·-··!-~ ....... , ....................... OiECKED: ··-············-···-··············-········ 

ME1HOD OF INDUCING WAlER lEVEL OiANGE: ..•..•• ~.~-~.'.: •. ~--~~:. ..•• ~~---~·······-····· PAGE ••..•. OF ••.••.•..•• 

REFERENCE PT. FOR WL MEAS. (Top of Cosing. Transducer. etc.): .3~"?~ ...... ~~---········-········ 
a.APSEO MEASURED DRAWDO~ ELAPSED MEASURED DRAWDO'tli 1IFl1_ SCHEMallC 

l1Mb WATER LEVEL OR HEAD 6HJ TIME WATER LEVEL OR HEAD 6H) re:. - -Will • ?(/ {min. or {feet) (feet} {min. or sec.) . (feet) (feet} 

0 
- 0 \\.\.C\.U~ BOREHOl£ ti 

3 \~ .C\."i'-\. 'o-0'5 ~,,,. r~"" , 

"\ .. «) '\\. \'}.d. ~6-.~t I °'Sith• (lPQ) ~ 
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13MWT08 Falling 

In-Situ Inc. MiniT roll Pro 

Report generated: 5/1112003 16: 17:52 
Report from file: 
Win-Situ Version 

... \SN00824 2003-05-10 09223113MWT08 Falling.bin 
4.41 

Serial nUmber: 
- Ftrmware Version 

Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 
Test extracted on: 

824 
3.06 

13MWT08 Falling 

5/10/2003 9:21:51 
5/10/2003 9:22:31 
NIA NIA 
NIA NIA 

Data gathered using Logarithmic testing 
Maximum time betwE Seconds. 
Number of data sam1 81 

TOTAL DATA SAMPLI 

Channel number (1) 
" Measurement type: 

Channel name: 

Channel number (2) 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 

81 

Temperature 
Temperature 

Pressure 
Depth 
30PSIG. 

1 

Chan[1] Chan[2] Displacement 
Date Tirrie ET(sec) ET (min) Fahrenheit Feet H20 Feet tillle (min) h/ho 

-------- _____ ...... -------- ----- Ho= 1.607 
5/10/2003 9:22:31 0 0 50.76 14.904 0 
5/10/2003 9:22:31 0.3 0.005 50.81 14.904 0 
5/10/2003 9:22:32 0.6 0.01 50.83 14.904 0 
5110/2003 9:22:~ 0.9 0.015 50.83 14.904 0 
5/10/2003 9:22:32 1.2 0.02 50.83 14.904 0 
5/10/2003 9:22:33 1.5 0.025 50.83 14.904 0 
5/10/2003 9:22:33 1.8 0.03 50.86 14.904 0 
5/10/2003 9:22:33 2.1 0.035 50.86 14.904 0 
5/10/2003 9:22:33 2.4 0.04 50.86 14.904 0 
5/10/2003 9:22:34 2.7 0.045 50.86 14.904 0 
5/10/2003 9:22:34 ~ 0.05 50.86 14.954 0.05 
5/10/2003 9:22:34 3.3 0.055 50.86 15.021 0.117 
5/10/2003 9:22:35 3.6 0.06 50.86 15.404 0.5 
5/10/2003 9:22:35 3.9 0.065 50.86 16.379 1.475 time (sec) 
5/10/2003 9:22:35 4.2 0.07 50.86 17.232 2.328 0 
5/10/2003 9:22:36 4.5 0.075 50.86 17.122 2.218 0.3 
5/10/2003 9:22:36 4.8 0.08 50.88 17.042 2.138 0.6 
5/10/2003 9:22:36 5.1 0.085 50.88 16.978 2.074 0.9 
5110/2003 9:22:36 5.4 0.09 50.86 16.951 2.047 1.2 
5110/2003 9:22:37 5.7 0.095 50.88 16.832 1.928 1.5 
5/10/2003 9:22:37 6 0.1 50.88 16.705 1.801 1.8 time (min) h/ho 
5/10/2003 9:22:37 6.4 0.106667 50.88' 16.511 1.607 2.2 
5/10/2003 9:22:38 6.7 0.111667 50.88 16.048 1.144 2.5 
5/10/2003 9:22:38 7.1 0.118333 50.88 15.996 1.092 2.9 0.012 0.680 
5/10/2003 9:22:39 7.5 0.125 50.88 15.983 1.079 3.31~ 
5/10/2003 9:22:391 8 0.133333 50.88 15.962 1.058 3.8 0.027 0.658 
5110/2003 9:22:40 8.4 0.14 50.88 15.927 1.023 4.2 0.033 0.637 
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13MWT08 Falling 

5/10/2003 9:22:40 8.9 0.148333 50.88 15.895 0.991 4.7 0.042 0.617 
5/10/2003 9:22:41 9.5 0.158333 50.88 15.863 0.959 itElf .... 5.3• .,. . . . ; , .. · .. '' .. ~ 
5/10/2003 9:22:41 10 0.166667 50.86 15.821 0.917 5.8 0.060 0.571 
5/10/2003 9:22:42 10.6 0.176667 50.83 15.782 0.878 6.4 0.070 0.546 
5/10/2003 9:22:42 11.3 0.188333 50.83 15.742 0.838 7.1 0.082 0.521 
5/10/2003 9:22:43 11.9 0.198333 50.83 15.705 0.801 7.7 0.092 0.498 
5/10/2003 9:22:44 12.6 0.21 50.83 15.662 0.758 8.4 
5/10/2003 9:22:44 13.4 0.223333 50.83 15.614 0.71 9.2 0.117 0.442 
5/10/2003 9:22:45 14.2 0.236667 50.83 15.558 0.654 10 
5/10/2003 9:22:46 15 0.25 50.83 15.5 0.596 10.8 0.143 0.371 
5/10/2003 9:22:47 15.9 0.265 50.83 15.472 0.568 11.7 
5/10/2003 9:22:48 16.8 0.28 50.83 15.524 0.62 12.6 
5/10/2003 9:22:49 17.8 0.296667 50.83 15.488 0.584 13.6 
5/10/2003 9:22:50 18.9 0.31,5 50.83 15.447 0.543 14.7 0.208 0.338 
5/10/2003 9:22:51 20 0.333333 50.83 15.406 0.502 15.8 0.227 0.312 
5/10/2003 9:22:52 21.2 0.353333 50.83 15.371 0.467 17 0.247 0.291 
5/10/2003 9:22:54 22.4 0.373333 50.83 15.332 0.428 18.2 0.267 0.266 
5/10/2003 9:22:55 23.8 0.396667 50.83 15.304 0.4 .19.6 
5/10/2003 9:22:56 ·25.2 0.42 50.83 15.27 0.366 21 0.313 0.228 
5/10/2003 9:22:58 26.7 0.445 50.83 15.231 0.327 22.5 0.338 0.203 
5/10/2003 9:22:59 28.2 0.47 50.81 15.196 0292 24 0.363 0.182 
5/10/2003 9:23:01 29.8 0.496667 50.81 15.164 0.26 25.6 0.390 0.162 
5/10/2003 9:23:03 31.5 0.525 50.81 15.13 0.226 27.3 0.418 0.141 
5/10/2003 9:23:04 33.3 0.555 50.81 15.102 0.198 29.1 0.448 0.123 
5/10/2003 ·9:23:06 35.2 0.586667 50.81 15.074 0.17 31 0.480 0.106 
5/10/2003 9:23:08 37.3 0.621667 50.81 15.065 0.161 33.1 0.515 0.100 
.5/10/2003 9:23:11 39.5 0.658333 50.81 15.041 0.137 35.3 0.552 0.085 
5/10/2003 9:23:13 41.8 0.696667 50.81 15.016 0.112 37.6 0.590 0.070 
5/10/2003 9:23:15 44.3 0:738333 50.81 14.996 0.092 40.1 0.632 0.057 
5/10/2003 9:23:18 46.9 0.781667 50.81 14.977 0.073 42.7 0.675 0.045 
5/10/2003 9:23:21 49.7 0.828333 50.81 14.957 0.053. 45.5 0.722 0.033 
5/10/2003 9:23:24 52.6 0.876667 50.81 14.938 0.034 48.4 0.770 0.021 
5/10/2003 9:23:27 55.7 .0.928333 50.81 14.919 0.-015 51.5 0.822 0.009 
5/10/2003 9:23:30 59 0.983333 50.81 14.904 0 54.8 0.877 0.000 
5110/2003 9:23:34 62.5 1.041667 50.81 14.904 0 58.3 0.935 0.-000 
5/10/2003 9:23:37 66.2 1.103333 50.81 14.904 0 62 0.997 0.-000 
5/10/2003 9:23:41 70.1 1.168333 50.79 14.904 0 65.9 1.062 0.000 
5/10/2003 9:23:45 74.3 1.238333 50.79 14.904 0 70.1 1.132 0.000 
5/10/2003 9:23:50 78.7 1.311667 50.79 14.904 0 74.5 1.205 0.000 
5/10/2003 9:23:54 83.4 1.39 50.79 14.904 0 79.2 1.283 0.000 
5/10/2003 9:23:59 88.4 1.473333 50.79 14.904 0 84.2 1.367 0.-000 
5/10/2003 9:24:05 93.7 1.561667 50.79 14.904 0 89.5 1.455 0.-000 
5/10/2003 9:24:10 99.3 1.655 50.79 14.904 0 95.1 1.548 0.000 
5/10/2003 9:24:16 105.2 1.753333 50.79 14.904 0 101 1.647 0.000 
5/10/2003 9:24:23 111.5 1.858333 50.79 14.904 0 107.3 1.752 0.000 
5/10/2003 9:24:29 118.1 1.968333 50.76 14.904 0 113.9 1.862 0.000 
5/10/2003 9:24:36 125.1 2.085 50.76 14.904 0 120.9 1.978 0.000 
5/10/2003 9:24:44 132.6 2.21 50.76 14.904 0 128.4 2.103 0.000 
5/10/2003 9:24:52 140.5 2.341667 50.76 14.904 0 136.3 2.235 0.000 
5/10/2003 9:25:00 148.9 2.481667 50.76 14.904 0 144.7 2.375 0.000 
5/10/2003 9:25:09 157.8 2.63 50.76 14.904 0 153.6 2.523 0.000 
5/10/2003 9:25:18 167.2 2.786667 50.76 14.904 0 163 2.680 0.000 
5/10/2003 9:25:28 177.2 2.953333 50.76 14.904 (0 173 2.847 0.000 
5/10/2003 9:25:39 187.8 3.13 50.76 14.904 0 183.6 3.023 0.000 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Pro;ect Name: 
Project No.: 

Test Type: 

Crane IN 
9060 CTO 0279 
Rising Head 

Done By: Fred W. Ramser 
Checked By: Q.nt,, fo('"frJ'l 

Radius of Well Gasing On.) : 
Effective Radius of Wen Screen (m.) : 

Length of Well Screen (ft.): 

Time for 37% head change (min.): 

Hydraulic Conductivity (K) : 

1 = r 
1=R 

10 =L 
1.11 =To 

1.50E-03 ftJmin. 
2.50E-05 ft./sec. 
2.16E+OO ftJday 
7.61E-04 cmJsec. 

ADJUSTED SLUG TEST DATA ATTACHED 

WelUBoring No.: 13MWT08 
confined 
10-May-03 

Aquifer Type: 

Test Date: 

Equation: 

r 2 x Ln(L/R) K=--------
lx L x To. 
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~ 
Tetra Tech NUS, Inc. 

HYDRAULIC CONDUCTIVITY 
TESTING DATA SHEET 

PRo.ECT NAME: .......... ~N~ ................................................................................ YELL/BORING NO.: .\~~39.~ ... 
PRo.ECT NO.: ...•.. g_~~ ...... ~ .... Qd:"'lc'.L. GEOLOGIST: . ·········································································-············-········. 
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1EST TYPE (Rfslng/Folltng/Constant Head): •.•.•. ~~ ............................... CHEa<ED: ·····················-······-··-·.··········· \ -/,,- ;Ar~ ~ . 
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13MWT08 Rising 

In-Situ Inc. MiniT roll Pro 

Report generated: 5/11/2003 16:19:11 
Report from file: 
Win-Situ Version 

... \SN00824 2003-05-10 092753 13MWT08 Rising.bin 
4.41 

Serial number: 
Firmware Version 
Unit name: 

824 
3.06 

Test name: 13MWT08 Rising 

Test defined on: 5/10/2003 9:27:45 
Test started on: 5/10/2003 9:27:53 
Test stopped on: NIA NIA 
Test extracted on: N/A NIA 

Data gathered using Logarithmic testing 
Maximum time betwe Seconds. 
Number of data sam~ 106 

TOT AL DATA SAMPLE 

channel number (1) 
Measurement type: 
Channel name: 

Channel number {21 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 

Date 

5110/2003 
5/10/2003 
5/10/2003 

. 5/10/2003 
5/10/2003 
5110/2003 
5/10/2003 
5110/2003 
5/10/2003 
5/10/2003 
5110/2003 
5/10/2003 
5/10/2003 
5/10/2003 
5/10/2003 
5/10/2003 
5/10/2003 
5/10/2003 

. 5/10/2003 
5/10/2003 
5/10/2003 
5/10/2003 
5/10/2003 
5/10/2003 
5/10/2003 
5/10/2003 
5/10/2003 

106 

Temperature 
Temperature 

Pressurl:l 
Depth 
30PSIG. 

1 

Time 

9:27:53 
9:27:54 
9:27:54 
9:27:54 
9:27:55 
9:27:55 
9:27:55 
9:27:56 
9:27:56 
9:27:56 
9:27:56 
9:27:57 
9:27:57 
9:27:57 
9:27:58 
9:27:58 
9:27:58 
9:27:59 
9:27:59 
9:27:59 
9:27:59 
9:28:00 
9:28:00 
9:28:01 
9:28:01 
9:28:01 
9:28:02 

ET (sec) 
--------

0 
0.3 
0.6 
0.9 
1.2 
1.5 
1.8 
2.1 
2.4 
2.7 

3 
3.3 
3.6 
3.9 
4.2 
4.5 
4.8 
5.1 
5.4 
5.7 

6 
6.4 
6.7 
7.1 
7.5 

8 
8.4 

Chan[1] Chan[2] Displacement 
Fahrenheit Feet H20 Feet 
... _________ ---------

50.74 14.583 0 
50.79 14.583 0 
50.81 14.583 0 
50.81 14.583 0 
50.83 14.583 0 
50.83 14.583 0 
50 .• 83 14.583 0 
50.83 14.583 0 
50.83 14.583 0 
50.83 14.583 0 
50.83 14.598 0.015 
50.83 13.296 -1.287 
50.83 .13.783 -0.8 
!?0,83 13.451 -1.132 
50.86 13.497 -1.086 
50.86 12.883 -1.7 
50.86 12.711 '~1.872 
50.86 12.756 -1.827 
50.86 12.678 -1.905 
50.86 12.657 -1.926 
50.86 12.618 -1.965 
50.86 12.65 -1.933 
50.86 12.198 -2.385 
50.86 12.605 -1.978 
50.86 13.501 -1.082 
50.86 13.395 -1.188 
50.86 13.314 -1.269 
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ho= -1.269 
time (min) h/ho adj time 

0 
0.005 

O.Q1 
0.015 

0.02 
0.025 

0.03 
0.035 

0.04 
0.045 

0.05 
0.055 
0.06 

0.065 
0.07 

0.075 
0.08 

0.085 
0.09 

0.095 
0.1 

0.106667 
0. 111667 Plotted shaded values. 
0.118333 

0.125 
0.133333 h/ho adj time 

0.14 1.0000 0.0000 



13MWT08 Rising 

5/10/2003 9:28:02 8.9 50.86 13.313 -1.27 0.148333 1.0008 0.0083. 
5/10/2003 9:28:03 9.5 50.86 13.3.2 -1.263 0.158333 0.9953 0.0183 
5/10/2003 9:28:04 10 50.83 13.345 -1.238 0.166667 0.9756 0.0267 
5/10/2003 9:28:04 10.6 50.83 13.376 -1.207 0.176667 0.9511 0.0367 
5/10/2003 9:28:05 11.3 50.83 13.427 -1.156 0.188333 0.9110 0.0483 
5/10/2003 9:28:05 11.9 50.81 13.47 -1.113 0.198333 0.8771 0.0583 
5/10/2003 9:28:06 12.6 50.81 13.485 -1.098 0.21 0.8652 0.0700 
5/10/2003 9:28:07 13.4 50.81 13.52 -1.063 0.223333 0.8377 0.0833 
5/10/2003 9:28:08 14.2 50.81 13.554 -1.029 0.236667 0.8109 0.0967 
5/10/2003 9:28:08 15 50.81 13.561 -1.022 0.25 
5110/2003 9:28:09 15.9 50.81 13.587 -0.996 0.265 0.7849 0.1250 
5/10/2003 9:28:10 16.8 50.81 13.592 -0.991 0.28 0.7809 0.1400 
5110/2003 9:28:11 17.8 50.81 13.556 -1.027 0.296667 0.8093 0.1567 
5/10/2003 9:28:12 18.9 50.81 13.608 -0.975 0.315 0.7683 0.1750 
5/10/2003 9:28:13 20 50.81 13.649 -0.934 0.333333 
5/10/2003 9:28:15 21.2 50.81 13.689 -0.894 0.353333 0.7045 0.2133 
5110/2003 9:28:16 22.4 50.81 13.722 -0.861 0.373333 0.6785 0.2333 
5/10/2003 9:28:17 23.8 50.81 13.752 -0.831 0.396667 0.6548 0.2567 
5/10/2003 9:28:19 25.2 50.81 13.784 -0.799 0.42 0.6296 0.2800 
5/10/2003 9:28:20 26.7 50.81 13.81 -0.773 0.445 0.6091 .0.3050 
5/10/2003 9:28:22 28.2 50.81 13.834 -0.749 0.47 
5/10/2003 9:28:23 29.8 50.81 13.855 -0.728 0.496667 0.5737 0.3567 
5/10/2003 9:28:25 31.5 50.81 13.875 -0.708 0.525 0.5579 0.3850 
5/10/2003 9:28:27 33.3 50.81 13.894 -0.689 0.555 0.5429 0.4150 
5/10/2003 9:28:29 35.2 50.81 13.913 -0.67 0.586667 0.5280 0.4467 
5/10/2003 9:28:31 37.3 50.81 13.929 -0.654 0.621667 0;5154 0.4817 
5/10/2003 9:28:33 39.5 50.79 13.945 -0.638 0.658333 
5/10/2003 9:28:35 41.8 50.79 13.96 -0.623 0.696667 0.4909 0.5567 
5/10/2003 9:28:38 44.3 50.79 13.975 -0.608 0.738333 0.4791 0.5983 
5/10/2003 9:28:40 46.9 50.79 13.988 -0.595 0.781667 0.4689 0.6417 
5110/2003 9:28:43 49.7 50.79 13.999 -0.584 0.828333 0.4602 0.6883 
5/10/2003 9:28:46 52.6 50.79 14.008 -0.575 0.876667 
5/10/2003 9:28:49 55.7 50.79 14.019 -0.564 0.928333 0.4444 0.7883 
5/10/2003 9:28:52 59 50.79 14.031 -0.552 0.983333 0.4350 0.8433 
5/10/2003 9:28:56 62.5 50.79 14.042 -0.541 1.041667 0.4263 0.9017 
5/10/2003 9:29:00 66.2 50.79 14.049 -0.534 1.103333 0.4208 0.9633 
5/10/2003 9:29:04 70.1 50.79 14.06 -0.523 1.168333 
5/10/2003 9:29:08 74.3 50.79 14.068 -0.515 1.238333 0.4058 1.0983 
5/10/2003 9:29:12 78.7 50.79 14.077 -0.506 1.311667 0.3987 1.1717 
5/10/2003 9:29:17 83.4 50.79 14.083 -0.5 1.39 0.3940 1.2500 
5/10/2003 9:29:22 88.4 50.79 14.09 -0.493 1.473333 0.3885 1.3333 
5/10/2003 9:29:27 93.7 50.79 14.096 -0.487 1.561667 0.3838 1.4217 
5/10/2003 9:29:33 99.3 50.76 14.1 -0.483 1.655 
5/1012003 9:29:39 105.2 50.76 14.107 -0.476 1.753333 0.3751 1.6133 
5110/2003 9:29:45 111.5 50.76 14.111 -0.472 1.858333 0.3719 1.7183 
5/10/2003 9:29:52 118.1 50.76 14.117 -0.466 1.968333 0.3672 1.8283 
5/10/2003 9:29:59 125.1 50.76 14.12 -0.463 2.085 0.3649 1.9450 
5/10/2003 9:30:06 13.2.6 50.76 14.124 -0.459 2.21 0.3617 2.0700 
5/10/2003 9:30:14 140.5 50.76 14.143 -0.44 2.341667 0.3467 2.2017 
5/10/2003 9:30:22 148.9 50.81 14.159 -0.424 2.481667 0.3341 2.3417 
5/10/2003 9:30:31 157.8 50.81 14.163 -0.42 2.63 0.3310 2.4900 
5/10/2003 9:30:41 167.2 50.83 14.164 -0.419 2.786667 0.3302 2.6467 
5/10/2003 9:30:51 177.2 50.83 14.164 -0.419 2.953333 0.3302 2.8133 
5/10/2003 9:31:01 187.8 50.83 14.166 -0.417 3.13~ 

~ ' .<I< < -

5/10/2003 9:31:12 199 50.83 14.166 -0.417 3.316667 0.3.286 3.1767 
5/10/2003 9:31:24 210.9 50.79 14.168 -0.415 3.515 0.3.270 3.3750 
5/10/2003 9:31:37 223.5 50.79 14.178 -0.405 3.725 0.3191 3.5850 
5/10/2003 9:31:50 236.8 50.81 14.191 -0.392 3.946667 0.3089 3.8067 
5/10/2003 9:32:04 250.9 50.81 14.205 -0.378 4.181667!t~~ 
5/10/2003 9:32:19 265.8 50.81 14.209 -0.374 4.43 0.2947 4.2900 
5/10/2003 9:32:35 281.6 50.81 14.23 -0.353 4.693333 0.2782 4.5533 
5/10/2003 9:32:52 298.4 50.81 14.26 -0.323 4.973333 0.2545 4.8333 
5/10/2003 9:33:10 316.2 50.81 14.301 -0.282 5.27 0.2222 5.1300 
5/10/2003 9:33:28 335 50.81 14.32 -0.263 5.583333 0.2072 5.4433 
5/10/2003 9:33:48 354.9 50.81 14.368 -0.215 5.915 0.1694 5.7750 
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13MWT08 Rising 

5/10/2003 9:34:09 376 50.79 14.395 -0.188 6.266667 0.1481 6.1267 
5/10/2003 9:34:32 398.4 50.79 14.402 -0.181 6.64 0.1426 6.5000 
5/10/2003 9:34:56 422.1 50.79 14.423 -0.16 7.035 0.1261 6.8950 
5/10/2003 9:35:21 447.2 50.79 14.456 -0.127 7.453333 0.1001 7.3133 
5/10/2003 9:35:47 473.8 50.76 14.489 -0.094 7.896667 0.0741 7.7567 
5/10/2003 9:36:15 502 50.76 14.499 -0.084 8.366667 0.0662 8.2267 
5/10/2003 9:36:45 531.9 50.76 14.52 -0.063 8.865 0.0496 8.7250 
5/10/2003 9:37:17 563.5 50.74 14.565 -0.018 9.391667 0.0142 9.2517 
5/10/2003 9:37:50 597 50.74. 14.573 -0.01 9.95 0.0079 9.8100 
5/10/2003 9:38:26 632.5 50.74 14.583 0 
5/10/2003 9:39:04 670.1 50.74 14.583 0 
5/10/2003 9:39:43 709.9 50.74 14.583 0 
5/10/2003 9:40:26 752.1 50.74 14.583 0 
5/10/2003 9:41:10 796.8 50.74 14.583 0 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

Crane IN 
9060 CTO 0279 
Falling head 

Done Sy: Fred W. Ramser 
Checked By: ~ftP-> ~ 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen (in.): 

Length of Well Screen (ft.) : 

Time for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
1=R 

10 =L 
6.15 =To 

2.70E-04 ft./min. 
4.SOE-06 ftJsec. 
3.89E-01 ftJday 
1.37E-04 cm./sec. 

ADJUSTED SLUG TEST DATA ATTACHED 

\VelUBoring No.: 13MWT11 
confined 

9-May-03 
Aquifer Type: 

Test Date: 

Equation: 

r 2 x Ln(LIR) 
K= 

lx L x To 



HYDRAULIC CONDUCTIVITY TESTING DATA SHEET 

PRQ.£CT NAME: ...... (.,.Q,Al\)(.. ......... ················-···-·· WEU../a<>RING NO.: \1~.\\. 

PRo.ECT NO.: .. ~ .. ~ .Q~l.(\_ .. ... GEOLOGIST: -~-'QA~ ............................................. 
)if \>\JC_ ,. IL\ ~ -

SCREEN l.£NGlli/DEPlli: TEST NO.: .. !) ............... \\£1..1.. DIAMETER: . . . . . . . . . . . . . . . . . . .. . \Q ....... \ .. ~ ........... 
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' TEST TIPE (Rlslng,A='GIUng/Conatant Head): .... :t.~~~---~0 .......... CHECKED: ....................................... ~ 

MElHOO OF INDUCING WAltR lEVEl.. CHANGE: \~~ .... & .. b\,.rt:.~~~)~ ..... , .... PAGE ..... OF .......... 

REFERENCE PT. FOR WL MEAS. (Top of Caa1ng. Tronaducer. etc.): .. 3.~~~ ....... 3:«l~ ..................... 
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13MWT11 Falling 

In-Situ Inc. MiniTroll Pro 

Report gen 5/9/2003 13:21 :57 
Report fror ... \SN09018 2003-05-09 130833 13MWT11 Falling.bin 
Win-Situ V 4.41 

Serial num 9018 
Finnware \ 3.06 
Unit name: 

Test name: 13MWT11 Falling 

Test define 5/9/2003 13:07:56 
Test start& 519/2003 13:08:33 
Test stoppt NIA N/A 
Test extrac NIA NIA 

Data gathered using Logarithmic testing 
Maximun Seconds. 
Number• 126 

TOTAL DA 126 

Channel number (1 J 
Measurer Temperature 
Channel r Temperature 

Channel number (2] 
Measurer Pressure 
Channel r Depth 
Sensor R. 30 PSIG. 
Specific g 1 

Date Time ET (sec) ET (min) 
-------

5/9/2003 13:08:33 0 0 
5/9/2003 13:08:33 0.3 0.005 
51912003 13:08:34 0.6 0.01 
5/9/2003 13:08:34 0.9 0.015 
519/2003 13:08:34 1.2 0.02 
519/2003 13:08:35 1.5 0.025 
5/9/2003 13:08:35 1.8 0.03 
519/2003 13:08:35 2.1 0.035 
519/2003 13:08:35 2.4 0.04 
5/9/2003 13:08:36 2.7 0.045 
519/2003 13:08:36 3 0.05 
519/2003 13:08:36 3.3 0.055 
519/2003 13:08:37 3.6· 0.06 
519/2003 13:08:37 3.9 0.065 
5/9/2003 13:08:37 4.2 0.07 
5/9/2003 13:08:38 4.5 0.075 
519/2003 13:08:38 4.8 0.08 
5/9/2003 13:08:38 5.1 0.085 
5/9/2003 13:08:38 5.4 0.09 
5/9/2003 13:08:39 5.7 0.095 
519/2003 13:08:39 6 0.1 
5/9/2003 13:08:39 6.4 0.106667 
5/9/2003 13:08:40 6.7 0.111667 
5/9/2003 13:08:40 7.1 0.118333 
5/9/2003 13:08:41 7.5 0.125 
5/9/2003 13:08:41 8 0.133333 
5/9/2003 13:08:42 8.4 0.14 

Chan[1] Chan(2] Displacement 
Fahrenheit Feet H20 Feet adjusted time h/ho 
------------- -----·-----

54.1 8.773 0 
54.15 8.773 0 
54.15 8.773 0 
54.15 8.773 0 
54.17 8.773 0 
54.17 8.773 0 
54.17 8.773 0 
54.17 8.773 0 
54.19 8.773 0 
54.17 8.773 0 
54.19 8.773 0 
54.19 8.773 0 
54.19 8.773 0 
54.19 8.773 0 
54.19 8.773 0 
54.19 8.773 0 
54.19 8.773 0 
54.19 9.213 0.44 
54.19 12.345 3.572 
54.19 10.76 1.987 
54.19 9.984 1.211 
54.19 10.534 1.761 
54.19 9.922 1.149 
54.19 10.204 1.431 Plotted shaded values. 
54.22 10.283 1.51 
54.22 10.156 1.383 
54.22 10.163 1.39 adjusted time h/ho 
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13MWT11 Falling 

51912003 13:08:42 8.9 0.148333 54.22 10.243 1.471['~ 
5/9/2003 13:08:43 9.5 0.158333 54.22 10.125 1.352 0.010 0.920 
5/9/2003 13:08:43 10 0.166667 54.19 10.142 1.369 0.018 0.931 
5/9/2003 13:08:44 10.6 0.176667 54.17 10.126 1.353 0.028 0.920 
5/9/2003 13:08:44 11.3 0.188333 54.17 10.116 1.343 0.040 0.914 
519/2003 13:08:45 11.9 0.198333 54.17 10.105 1.332 0.050 0.906 
5/9/2003 13:08:46 12.6 0.21 54.17 10.095 1.322 0.062 0.899 
519/2003. 13:08:46 13.4 0.223333 54.17 10.084 1.311 0.075 0.892 
519/2003 13:08:47 14.2 0.236667 54.17 10.072 1.299 0.088 0.884 
519/2003 13:08:48 15 0.25 54.17 10.062 1.289 0.102 0.877 
5/9/2003 13:08:49 15.9 0.265 54.17 10.057 1.284 0.117 0.873 
519/2003 13:08:50 16.8 0.28 54.17 10.043 1.27 0.132 0.864 
51912003 13:08:51 17.8 0.296667 54.17 10.033 1.26 0.148 0.857 
5/9/2003 13:08:52 18.9 0.315 54.15 10.02 1.247 0.167 0.848 
519/2003 13:08:53 20 0.333333 54.17 10.01 1.237 0.185 0.841 
51912003 13:08:54 21.2 0.353333 54.15 10 1.227 0.205 0.835 
5/9/2oo3 13:08:56 22.4 0.373333 54.15 9.985 1.212 0.225 0.824 
5/9/2003 13:08:57 23.8 0.396667 54.15 9.971 1.198 0.248 0.815 
5/9/2003 13:08:58 25.2 0.42 54.15 9.956 1.183 0.272 0.805 
5/9/2003 13:09:00 26.7 0.445 54.15 9.944 1.171 0.297 0.797 
519/2003 13:09:01 28.2 0.47 54.15 9.933 1.16 0.322 0.789 
.519/2003 13:09:03 29.8 0.496667 54.15 9.921 1.148 0.348 0.781 
51912003 13:09:05 31.5 0.525 54.15 9.908 1.135 0.377 0.772 
5/912003 13:09:06 33.3 0.555 54.15 9.896 1.123 0.407 0.764 
519/2003 13:09:08 35.2 0.586667 54.15 9.881 1.108 0.438 0.754 
5/912003 13:09:10 37.3 0.621667 54.15 9.867 1.094 0.473 0.744 
519/2003 13:09:13 39.5 0.658333 54.15 9.852 1.079 
5/9/2003 13:09:15 41.8 0.696667 54.15 9.836 1.063 0.548 0.723 
51912003 13:09:17 44.3 0.738333 54.15 9.823 1..05 0.590 0.714 
5/9/2003 13:09:20 46.9 0.781667 54.15 9.807 1.034 0.633 0.703 
51912003 13:09:23 49.7 0.828333 54.15 9.792 1.019 0.680 0.693 
519/2003 13:09:26 52.6 0.876667 54.15 9.778 1.005 0.728 0.684 
5/9/2003 13:09:29 55.7 0.928333 54.12 9.764 0.991 0.780 0.674 
519/2003 13:09:32 59 0.983333 54.15 9.745 0.972 0.835 0.661 
5/912003 13:09:36 62.5 1.041667 54.15 9.728 0.955 0.893 0.650 
519/2003 13:09:39 66.2 1.103333 54.12 9.712 0.939 .0.955 0.639 
519/2003 13:09:43 70.1 1.168333 54.12 9.697 0.924 
5/9/2003 13:09:47 74.3 1.238333 54~12 9.681 0.908 1.090 0.618 
519/2003 13:09:52 78.7 1.311667 54.12 9.664 0.891 1.163 0.606 
519/2003 13:09:56 83.4 1.39 54.12 9.645 0.872 1.242 0.593 
5/9/2003 13:10:01 88.4 1.473333 54.12 9.629 0.856 1.325 0.582 
519/2003 13:10:07 93.7 1.561667 54.12 9.606 0.833 1.413 0.567 
519/2003 13:10:12 99.3 1.655 54.12 9.589 0.816 1.507 0.555 
519/2003 13:10:18 105.2 1.753333 54.12 9.575 0.802 1.605 0.546 
5/9/2003 13:10:25 111.5 1.858333 54.12 9.558 0.785 1.710 0.534 
519/2003 13:10:31 118.1 1.968333 54.12 9.546 0.773 1.820 0.526 j 

5/9/2003 13:10:38 125.1 2.085 54.12 9.531 0.758 1.937 0.516 
5/9/2003 13:10:46 132.6 2.21 54.1 9.517 0.744 
5/9/2003 13:10:54 140.5 2.341667 54.1 9.5 0.727 2.193 0.495 
5/9/2003 13:11:02 148.9 2.481667 54.12 9.479 0.706 2.333 0.480 
5/9/2003 13:11:11 157.8 2.63 54.1 9.467 0.694 2.482 0.472 
5/9/2003 13:11:20 167.2 2.786667 54.12 9.452 0.679 2.638 0.462 
519/~ 13:11:30 177.2 2.953333 54.1 9.436 0.663 2.805 0.451 
5/912003 13:11:41 187.8 3.13 54.1 9.419 0.646 
5/9/2003 13:11:52 199 3.316667 54.1 9.405 0.632 3.168 0.430 
5/9/2003 13:12:04 210.9 3.515 54.1 9.39 0.617 3.367 0.420 
519/2003 13:12:17 223.5 3.725 54.1 9.374 0.601 3.577 0.409 
5/912003 13:12:30 236.8 3.946667 54.08 9.358 0.585 3.798 0.398 
519/2003 13:12:44 250.9 4.181667 54.08 9.341 0.568~ 

. 5/9/2003 13:12:59 265.8 4.43 54.08 9.324 0.551 4.282 0.375 
5/9/2003 13:13:15 281.6 4.693333 54.08 9.31 0.537 4.545 0.365 
5/9/2003 13:13:31 298.4 4.973333 54.08 9.293 0.52 4.825 0.354 
5/9/2003 13:13:49 316.2 5.27 54.08 9.277 0.504~1.--~ :~l\.~bv'·"'' . . .;:;- ?.'~ ?.._~ · · "~' qi:11mµ:; ., , 

5/9/2003 13:14:08 335 5.583333 54.1 9.26 0.487 5.435 0.331 
5/9/2003 13:14:28 354.9 5.915 54.1 9.247 0.474 5.767 0.322 
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5/9/2003 13:14:49 376 6.266667 54.12 9.23 0.457 6.118 0.311 
5/9/2003 13:15:11 398.4 6.64 54.12 9.216 0.443 6.492 0.301 
5/9/2003 13:15:35 422.1 7.035 54.12 9.201 0.428'9 !'mBB::lllDBI 
5/9/2003 13:16:00 447.2 7.453333 54.15 9.184 0.411 7.305 0.280 
5/9/2003 13:16:27 473.8 7.896667 54.19 9.167 0.394 7.748 0.268 
5/9/2003 .13:16:55 502 8.366667 54.22 9.154 0.381, 
519/2003 13:17:25 531.9 8.865 54.24 9.14 0.367 8.717 0.250 
5/9/2003 13:17:57 563.5 9.391667 54.26 9.123 0.35 
5/9/2003 13:18:30 597 9.95 54.26 9.108 0.335 9.802 0.228 
5/9/2003 13:19:06 632.5 1Q.54167 54.28 9.093 0.32 
5/9/2003 13:19:43 670.1 11.16833 54~28 9.079 0.306 11.020 0.208 
5/9/2003 13:20:23 709.9 11.83167 54.31 9.064 0.291 11.683 0.198 
519/2003 13:21:05 752.1 12.535 54.31 9.049 0.276 12.387 0.188 
5/9/2003 13:21:50 796.8 13.28 54.31 9.035 0.262 13.132 0.178 
5/9/2003 13:22:37 844.2 14.07 54.31 9.024 0.251 13.922 0.171 
5/9/2003 13:23:27 894.4 14.90667 54.31 9.01 0.237 14.758 0.161 
5/9/2003 13:24:21 947.5 15.79167 54.33 8.997 0.224 15.643 0.152 
5/9/2003 13:25:17 1003.8 16.73 54.35 8.984 0.211 16.582 0.144 
519/2003 13:26:16 1063.4 17.72333 54.35 8.974 0.201 17.575 0.137 
5/9/2003 13:27:20 1126.6 18.77667 54.35 8.962 0.189 18.628 0.129 
519/2003 13:28:27 1193.5 19.89167 54.38 8.953 0.18 19.743 0.122 
5/9/2003 13:29:37 1264.4 21.07333 54.38 8.94 0.167 20.925 0.114 
519/2003 13:30:53 1339.5 22.325 54.38 8.932 0.159 22.177 0.108 
5/9/2003 13:32:12 1419 23.65 54.38 8.922 0.149 23.502 0.101 
5/9/2003 13:33:36 1503.3 25.055 . 54.38 8.913 0.14 24.907 0.095 
5/9/2003 13:35:06 1592.6 26.54333 54.35 8.903 0.13 26.395 0.088 
5/9/2003 13:36:40 1687.1 28.11833 54.35 8.895 0.122 27.970 0.083 
5/9/2003 13:38:20 1787.2 29.78667 54.35 8.887 0.114 29.638 0.078 
5/9/2003 13:40:06 1893.3 31.555 54.33 8.879 0.106 31.407 0.072 
5/9/2003 13:41:59 2005.7 33.42833 54.33 8.871 0.098 33.280 0.067 
5/9/2003 13:43:58 2124.7 35.41167 54~33 8.864 0.091 35.263 0.062 
519/2003 13:46:04 2250.8 37.51333 54.31 8.858 0.085 37.365 0.058 
5/9/2003 13:48:17 2384.4 39.74 54.28 8.85 0.077 39.592 0.052 
5/9/2003 13:50:39 2525.9 42.09833 54.28 8.846 0.073 41.950 0.050 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Proiect No.: 
Test Type: 

Crane IN 
9060 CTO 0279 
Rising head 

Done By: Fred W. Ramser 
Checked By: ~~ Co.f1.-)/0'\ 

Radius of wen casing (in.) : 

Effective Radius of Well Screen (in.): 

Length of Well Screen (ft.): 

Time for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
1=R 

10 =L 
15.10 =To 

1.10E-04 ft./min. 
1.83E-06 ft./sec. 
1.59E-01 ft./ day 
5.59E-05 cmJsec. 

ADJUSTED SLUG TEST DATA ATTACHED 

Well/Boring No.: 13MWT11 
confined 

9-May-03 
Aquifer Type: 

Test Date: 

Equation: 

r 2 x Ln(LIR) K = ___ ...__ ......... 
2 x L x To 



HYDRAULIC CONDUCTIVITY TESTING DATA SHEET 

PRO.ECT NAME: . . G~~. . ······· ... ·····. . ································· YEU../BORING NO.: \) ~W>l'.t. . 

PRo.ECT NO.: .. -~- _C'.;;t.c. <:>~'\<\ ··-· GEOLOGIST: --~--~~\ltL .............................................. 
YEU.. OIAMEIER: '}.-~. \>\(_. . .. SCREEN LENGlli/DEPlH: ... _\!:[_... . . . . . . . . . . . ....... 1£ST NO.: .:J ............... 
STATIC WAlER 1.£\R (Depthftlevation): 1: .. -,S"" OA1£: .s/y~).···-········ ·····································-······························ 

TEST T'rPE (Rlalngjl='alllng/Conatant Head):. ·--~~~_}\£,AQ .......... CHECKED: ....................................... 
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13MWT11 Rising 

In-Situ Inc. MiniTroll Pro 

Report gen 5/9/2003 14:25:46 
Report fror ... \SN09018 2003-05-09 135929 13MWT11 Rising.bin 
Win-Situ V 4.41 

Serial num 9018 
Firmware \ 3.06 
Unit name: 

Test name: 13MWT11 Rising 

Testdefine 5/9/2003 13:56:07 
T~st start& 5/9/2003 13:59:29 
Test stopp.N/A NIA 
Test extrac NIA N/ A 

Data gathered using Logarithmic testing 
Maximun Seconds. 
Number• 136 

TOTAL DA 136 

Channel number [1] 
Measurer Temperature 
Channel r Temperature 

Channel number [2) 
Measurer Pressure 
Channel r Depth 
Sensor R 30 PSIG. 
Specific g 1 

Date Time ET (sec) ET (min) 
------ ----------

519/2003 13:59:29 0 0 
5/9/2003 13:59:29 0.3 0.005 
51912003 13:59:29 0.6 0.01 
519/2003 13:59:29 0.9 0.015 
51912003 13:59:30 1.2 0.02 
5/912003 13:59:30 1.5 0.025 
5/9/2003 13:59:30 1.8 0.03 
5/9/2003 13:59:31 2.1 0.035 
51912003 13:59:31 2.4 0.04 
5/9/2003 13:59:31 2.7 0.045 
51912003 13:59:32 3 0.05 
519/2003 13:59:32 3.3 0.055 
51912003 13:59:32 3.6 0.06 
519/2003 13:59:32 3.9 0.065 
519/2003 13:59:33 4.2 0.07 
519/2003 13:59:33 4.5 0.075 
5/9/2003 13:59:33 4.8 0.08 
519/2003 13:59:34 5.1 0.085 
5/9/2003 13:59:34 5.4 0.09 
5/912003 13:59:34 5.7 0.095 
519/2003 13:59:35 6 0.1 
5/9/2003 13:59:35 6.4 0.106667 
5/9/2003 13:59:35 6.7 0.111667 
5/912003 13:59:36 7.1 0.118333 
5/9/2003 13:59:36 7.5 0.125 
5/9/2003 13:59:37 8 0.133333 
5/9/2003 13:59:37 8.4 0.14 

Chan(1) Chan[2J 
Fahrenheit Feet H20 
---------------

54.24 8.854 
54.28 8.854 
54.31 8.854 
54.31 8.854 
54.31 8.854 
54.33 8.854 
54.33 8.854 
54.33 8.854 
54.33 8.854 
54.33 8.854 
54.33 6.769 
54.33 6.993 
54.33 7.161 
54.33 7.217 
54.33 7.157 
54.33 7.323 
54.33 7.404 
54.33 7.485 
54.33 7.564 
54.35 7.625 
54.35 7.681 
54.35 7.733 
54.35 7.777 
54.35 7.806 
54.35 7.825 
54.35 7.852 
54.35 7.866 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-2.085 

adjusted time h/ho 

-1.861 Plotted shaded values. 
-1.693 
-1.637 
-1.697 adjusted time h/ho 
-1.531----

-1.45 0.005 0.947 
-1.369 0.010 0.894 

-1.29 0.015 0.843 
-1.229--~-j 
-1.173 0.025 0. 766 
-1.121 0.032 0.732 
-1.077 0.037 0.703 
-1.048 0.043 0.685 
-1.029 0.050 0.672 
-1.002 0.058 0.654 
-0.988 0.065 0.645 
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13MWT11 Rising 

51912003 13:59:37 8.9 0.148333 54.35 7.879 -0.975 0.073 0.637 
519/2003 13:59:38 9.5 0.158333 54.35 7.887 -0.967 0.083 0.632 
5/9/2003 13:59:39 10 0.166667 54.33 7.889 -0.965 0.092 0.630 
5/912003 13:59:39 10.6 0.176667 54.33 7.895 -0.959 0.102 0.626 
51912003 13:59:40 11.3 0.188333 54.33 7.902 -0.952 0.113 0.622 
519/2003 13:59:40 11.9 0.198333 54.33 7.906 -0.948 0.123 0.619 
519/2003 13:59:41 12.6 0.21 54.31 7.912 -0.942 0.135 0.615 
519/2003 13:59:42 13.4 0.223333 54.31 7.917 -0.937 0.148 0.612 
5/9f2003 13:59:43 14.2 0.236667 54.31 7.921 -0.933 0.162 0.609 
51912003 13:59:44 15 0.25 54.31 7.925 -0.929 0.175 0.607 
519/2003 13:59:44 15.9 0.265 54.31 7.927 -0.927 0.190 0.605 
519/2003 13:59:45 16.8 0.28 54.31 7.931 -0.923 0.205 0.603 
51912003 13:59:46 17.8 0.296667 54.31 7.937 -0.917 0.222 0.599 
519/2003 13:59:47 18.9 0.315 54.31 7.939 -0.915 0.240 0.598 
519/2003 13:59:49 20 0.333333 54.31 7.944 -0.91 0.258 0.594 
5/912003 13:59:50 21.2 0.353333 54.31 7.946 -0.908 0.278 0.593 
519/2003 13:59:51 22.4 0.373333 54.31 7.95 -0.904 0.298 0.590 
51912003 13:59:52 23.8 0.396667 54.31 7.954 -0.9 0.322 0.588 
5/912003 13:59:54 25.2 0.42 54.31 7.956 -0.898 0.345 0.587 
519/2003 13:59:55 26.7 0.445 54.31 7.96 -0.894 0.370 0.584 
519/2003 13:59:57 28.2 0.47 54.31 7.964 -0.89 0.395 0.581 
5/9/2003 13:59:58 29.8 0.496667 54.31 7.966 -0.888 0.422 0.580 
519/2003 14:00:00 31.5 0.525 54.31 7.97 -0.884 0.450 0.577 
519/2003 14:00:02 33.3 0.555 54.31 7.975 -0.879 0.480 0.574 
51912003 14:00:04 35.2 0.586667 54.31 7.977 -0.877 0.512 0.573 
519/2003 14:00:06 37.3 0.621667 54.31 7.981 -0.873 0.547 0.570 
51912003 14:00:08 39.5 0.658333 54.28 7.985 -0.869 0.583 0.568 
51912003 14:00:10 41.8 0.696667 54.28 7.989 -0.865 0.622 0.565 
51912003 14:00:13 44.3 0.738333 54.28 7.992 -0.862 0.663 0.563 
5/9/2003 14:00:15 46.9 0.781667 54.28 7.996 -0.858 0.707 0.560 
5/9/2003 14:00:18 49~7 0.828333 54.28 8 -0.854 0.753 0.558 
519/2003 14:00:21 52.6 0.876667 54.28 8.004 -0.85 0.802 0.555 
5/9/2003 14:00:24 55.7 0.928333 54.28 8.008 -0.846 0.853 0.553 
519/2003 14:00:28 59 0.983333 54.28 8.012 -0.842 0.908 0.550 
51912003 14:00:31 62.5 1.041667 54.28 8.019 -0.835 0.967 0.545 
51912003 14:00:35 66.2 1.103333 54.28 8.023 -0.831 
51912003 14:00:39 70.1 1.168333 54.28 8.029 -0.825 1.093 0.539 
519/2003 14:00:43 74.3 1.238333 54.28 8.033 -0.821 1.163 0.536 
5/9f2003 14:00:47 78.7 1.311667 54.26 8.038 -0.816 1.237• 0.533 
519/2003 14:00:52 83.4 1.39 54.26 8.044 -0.81 1.315 0.529 
519/2003 14:00:57 88.4 1.473333 54.26 8.05 -0.804 1.398 0.525 
519/2003 14:01:02 93.7 1.561667 54.26 8.054 -0.8 1.487 0.523 
5/9f2003 14:01:08 99.3 1.655 54.26 8.06 -0.794 1.580 0.519 
519/2003 14:01:14 105.2 1.753333 54.26 8.067 -0.787 1.678 0.514 
519/2003 14:01:20 111.5 1.858333 54.26 8.073 -0.781 1.783 0.510 
51912003 14:01:27 118.1 1.968333 54.26 8.077 -0.777 1.893 0.508 
519/2003 14:01:34 125.1 2.085 54.26 8.083 -0.771 
519/2003 14:01:41 132.6 2.21 54.24 8.092 -0.762 2.135 0.498 
519/2003 14:01:49 140.5 2.341667 54.24 8.098 -0.756 2.267 0.494 
519/2003 14:01:57 148.9 2.481667 54.24 8.104 -0.75 2.407 0.490 
5/9/2003 14:02:06 157.8 2.63 54.24 8.113 -0.741 2.555 0.484 
51912003 14:02:16 167.2 2.786667 54.24 8.121 -0.733 2.712 0.479 
51912003 14:02:26 177.2 2.953333 54.24 8.127 -0.727 2.878 0.475 
519/2003 14:02:36 187.8 3.13 54.24 8.131 -0.723 3.055 0.472 
51912003 14:02:48 199 3.316667 54.24 8.142 -0.712 3.242 0.465 
51912003 14:02:59 210.9 3.515 54.24 8.148 -0.706~1 
519/2003 14:03:12 223.5 3.725 54.24 8.158 -0.696 3.650 0.455 
5/9/2003 14:03:25 236.8 3.946667 54.24 8.164 -0.69 3.872 0.451 
51912003 14:03:39 250.9 4.181667 54.24 8.173 -0.681 4.107 0.445 
5/912003 14:03:54 265.8 4.43 54.24 8.181 -0.673 4.355 0.440 
5/9/2003 14:04:10 281.6 4.693333 54.24 8.187 -0.667 4.618 0.436 
5/9/2003 14:04:27 298.4 4.973333 54.22 8.196 -0.658 4.898 0.430 
519/2003 14:04:45 316.2 5.27 54.22 8.206 ~o.648 5.195 0.423 
5/9/2003 14:05:04 335 5.583333 54.22 8.212 -0.642 5.508 0.419 
5/9/2003 14:05:23 354.9 5.915 54.22 8.221 -0.633 ,;(j;~u~ 
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13MWT11 Rising 

5/9/2003 14:05:45 376 6.266667 54.22 8.229 -0.625 6.192 0.408 
5/9/2003 14:06:07 398.4 6.64 54.22 8.239 -0.615 6.565 0.402 
5/9/2003 14:06:31 422.1 7.035 54.22 8.248 -0.606 6.960 0.396 
5/9/2003 14:06:56 447.2 7.453333 54.22 8.266 -0.588 7.378 0.384 
519/2003 14:07:22 473.8 7.896667 54.19 8.294 -0.56 7.822 0.366 
5/9/2003 14:07:51 502 8.366667 54.19 8.319 -0.535 8.292 0.349 
5/9/2003. 14:08:20 531.9 8.865 54.19 8.341 -0.513 8.790 0.335 
519/2003 14:08:52 563.5 9.391667 54.19 8.362 -0.492 9.317 0.321 
519/2003 14:09:26 597 9.95 54.19 8.383 -0.471 
519/2003 14:10:01 632.5 10.54167 54.19 8.402 -0.452 10.467 0.295 
519/2003 14:10:39 670.1 11.16833 54.19 8.422 -0.432 11.093 0.282 
51912003 14:11:18 709.9 11.83167 54.19 8.443 -0.411 11.757 0.268 
519/2003 14:12:01 752.1 12.535 54.19 8.46 -0.394 12.460 0.257 
5l9l2003 14:12:45 796.8 13.28 54.19 8.478 -0.376 13.205 0.246 
5/9/2003 14:13:33 844.2 14.07 54.19 8.495 -0.359 13.995 0.234 
519/2003 14:14:23 894.4 14.90667 54.19 8.509 -0.345 14.832 0.225 
519/2003 14:15:16 947.5 15.79167 54.19 8.524 -0.33 15.717 0.216 
519/2003 14:16:12 1003.8 16.73 54.19 8.536 -0.318 16.655 0.208 
51912003 14:17:12 1063.4 17.72333 54.19 8.553 -0.301 17.648 0.197 
519/2003 14:18:15 1126.6 18.n667 54.19 8.565 -0.289 18.702 0.189 
5/912003 •14:19:22 1193.5 19.89167 54.19 8.576 -0.278 19.817 0.182 
519/2003 14:20:33 1264.4 21.07333 54.17 8.591 -0.263 20.998 0.172 
519/2003 14:21:48 1339.5 22.325 54.17 8.601 -0.253 22.250 0.165 
51912003 14:23:08 1419 23.65 54.17 8.614 -0.24 23.575 0.157 
51912003 14:24:32 1503.3 25.055 54.17 8.624 -0.23 24.980 0.150 
51912003 14:26:01 1592.6 26.54333 54.17 8.63 -0.224 26.468 0.146 
519/2003 14:27:36 1687.1 28.11833 54.17 8.638 -0.216 28.043 0.141 
5/9/2003 14:29:16 1787.2 29.78667 54.15 8.651 -0.203 29.712 0.133 
519/2003 14:31:02 1893.3 31.555 54.15 8.662 -0.192 31.480 0.125 
519/2003 14:32:54 2005.7 33.42833 54.15 8.666 -0.18.8 33.353 0.123 
519/2003 14:34:53 2124.7 35.41167 54.15 8.672 -0.182 35.337 0.119 
519/2003 14:36:59 2250.8 37.51333 54.15 8.68 -0.174 37.438 0.114 
51912003 14:39:13 2384.4 39.74 54.15 8.684 -0.17 39.665 0.111 
519/2003 14:41:34 2525.9 42.09833 54.12 8.691 -0.163 42.023 0.106 
519/2003 14:44:04 2675.8 44.59667 54.1 8.693 -0.161 44.522 0.105 
5/9/2003 14:46:43 2834.6 47.24333 54.08 8.696 -0.158 47.168 0.103 
519/2003 14:49:31 3002.8 50.04667 54.06 8.711 -0.143 49.972 0.093 
519/2003 14:52:29 3180.9 53.015 54.08 8.71 -0.144 52.940 0.094 
519/2003 14:55:38 3369.6 56.16 54.06 8.713 -0.141 56.085 0.002 
51912003 14:58:58 3569.5 59.49167 54.06 8.719 -0.135 59.417 0.088 
519/2003 15:02:30 3781.2 63.02 54.08 8.721 -0.133 62.945 0.087 
519/2003 15:06:14 4005.5 66.75833 54.08 8.725 -0.129 66.683 0.084 
5/9/2003 15:10:12 4243.1 70.71833 54.06 8.731 -0.123 70.643 0.080 
51912003 15:14:23 4494.7 74.,91167 54.06 8.738 -0.116 74.837 0.076 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Proiect Name: 

Project No.: 

Test Type: 

Crane IN 
9060 CTO 0279 
Falling head 

Done By: Fred W. Ramser 

Checked By: ~ -~ 

Radius of WeU casing (in.) : 

Effective Radius of Well Screen (in.): 

length of Well Screen (ft): 

Time for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
1=A 

10 =L 
1.43 =To 

1.16E-03 ftlmin. 
1.94E-05 ftJsec: 
1.67E+OO ft./ day 
5.91E-04 cm./sec. 

ADJUSTED SLUG TEST DATA ATTACHED 

Well/Boring No.: 13MWT14 
confined 
10-May-03 

Aquifer Type: 

Test Date: 

Equation: 

r 2 xLn(L/R) 
K=-------

2x L x To 
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Tetra Tech NUS. Inc. 

HYDRAULIC CONDUCTIVITY 
TESTING DATA SHEET 

C<U\ -PROJECT NAME: ..•....•............ NM.-.................................................................................. ¥£U./BORING NO.: • ~)~:J.~~ ..... 

PROJECT NO.: •...•.. ~ •...... ~ ..• Q.'l.~~ .... GEOLOGIST: .•. ~.Y.~ .. ~~~V.~ ....................................................... 
. ).'' El. DIAMElER: ••....• • ............... SCREEN LENGTH/DEPTH: .... \tJ.: ... /. .. ':}.fl.-:.~J.:.::s.fl, .. lEST NO.: .•.•.•.•....•.••••.••.•.. 
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13MWT14 Falling 

In-Situ Inc. MiniTroll Pro 

Report gen 5/1112003 16:20:49 
Report fror .•• \SN00824 2003-05-1 O 113006 13MWT14 Falling.bin 
Win-Situ V 4.41 

Serial num 824 
Finnware \ 3.06 
Unit name: 

Test name: 13MWT14 F,alling 

Test definE 5110/2003 11 :29:01 
Test start& 5/10/2003 11 :30:06 
Test stopp< NI A NIA 
TestextracN/A N/A. 

Data gathered using Logarithmic testing 
Maximun Seconds. 
Number•· 120 

TOTAL DA 120 

Channel number [1] 
· Measurerr Temperature 

Channel rTemperature 

Channel number (2] 
Measurer Pressure 
Channel r Depth 
Sensor A< 30 PSIG. 
Specific g 1 

Chan[1] Chan[2] Displacemenadjusted time h/ho 
Date Time ET (sec) ET (min) Fahrenheit Feet H20 Feet 

5/10/2003 11:30:06 0 0 55.42 11.619 0 
5110/2003 11:30:06 0.3 0.005 55.45 11.619 0 
5110/2003 11:30:06 0.6 0.01 55.47 11.619 0 
.5/1012003 11:30:07 0.9 0.015 55.47 11.619 0 
5110/2003 11:30:07 1.2 0.02 55.47 11.619 0 
5110/2003 11:30:07 1.5 0.025 55.49 11.637 0.018 
5/10/2003 11:30:08 1.8 0.03 55.49 11.671 0.052 
5110/2003 11:30:08 2.1 0.035 55.49 18.032 6.413 
5/10/2003 11:30:08 2.4 0.04 55.52 16.573 4.954 
5110/2003 11:30:09 2.7 0.045 55.49 16.502 4.883 
5110/2003 1.1:30:09 3 0.05 55.49 15.928 4.309 
5110/2003 11:30:09 3.3 0.055 55.49 15.534 3.915 
5110/2003 11:30:09 3.6 0.06 55.52 15.425 3.806 
5/10/2003 11:30:10 3.9 0.065 55.52 14.783 3.164 
5110/2003 11:30:10 4.2 0.07 55.52 14.824 3.205 
5/10/2003 11:30:10 4.5 0.075 55.52 14.625 3.006 
5/10/2003 11:30:11 4.8 0.08 55.52 14.124 2.505 
5110/2003 11:30:11 5.1 0.085 55.52 13.767 2.148 
5/10/2003 11 :30:11 5.4 0.09 55.52 13.535 1.916 Plotted shaded values. 
5110/2003 11:30:12 5.7 0.095 55.52 13.338 1.719 
5110/2003 11:30:12 6 0.1 55.52 13.093 1.474 
5/10/2003 11:30:12 6.4 0.106667 55.52 13.895 2.276 adjusted time h/ho 
5/10/2003 11:30:13 6.7 0.111667 55.52 13.383 1.764 0.000 1.000 
5/10/2003 11:30:13 7.1 0.118333 55.52 13.258 1.639 0.007 0.929 
5/10/2003 11:30:13 7.5 0.125 55.52 13.185 1.566 0.013 0.888 
5/10/2003 11:30:14 8 0.133333 55.52 13.284 1.665 0.022 0.944 
5/10/2003 11 :30:14 8.4 0.14 55.52 13.19 1.571 0.028 0.891 
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5/10/2003 11:30:15 8.9 0.148333 55.52 13.2 1.581 
5/10/2003 11:30:15 9.5 0.158333 55.52 13.207 1.588 
5/10/2003 11:30:16 10 0.166667 55.49 13.161 1.542 0.055 0.874 
5/10/2003 11:30:16 10.6 0.176667 55.49 13.163 1.544 0.065 0.875 
5/10/2003 11:30:17 11.3 0.188333 55.49 13.138 1.519 0.077 0.861 
5/10/2003 11:30:18 11.9 0.198333 55.49 13.116 1.497 0.087 0.849 
5/10/2003 11:30:18 12.6 0.21 55.49 13.105 1c486 0.098 0.842 
5/10/2003 11:30:19 13.4 0.223333 55.47 13.09 1.471 0.112 0.834 
5/10/2003 11:30:20 14.2 0.236667 55.47 13.071 1.452 0.125 0.823 
5/10/2003 1-1:30:21 15 0.25 55.49 13.051 1.432 0.138 0.812 
5/10/2003 11:30:22 15.9 0.265 55.47 13.034 1.415 l 

0.79; 5/10/2003 11:30:23 16.8 0.28 55.47 13.017 1.398 0.168 
5/10/2003 11:30:24 17.8 0.296667 55.47 1~997 1.378 0.185 0.781 
5/10/2003 11:30:25 18.9 0.315 55.47 12.976 1.357 0.203 0.769 
5/10/2003 11:30:26 20 0.333333 55.47 12.954 1.335 0.222 0.757 
5/10/2003 11:30:27 21.2 0.353333 55.47 12.935 1.316 0.242 0.746 
5/10/2003 11:30:28 22.4 0.373333 55.47 12.913 1.294 0.262 0.734 
5/10/2003 11:30:30 23.8 0.396667 55.47 12.887 1.268 0.285 0.719 
5/10/2003 11:30:31 25.2 0.42 55.47 13.002 1.383 0.308 0.784 
5/10/2003 11:30:33 26.7 0.445 55.47 12.823 1.204 0.333 0.683 
5/10/2003 11:30:34 28.2 0.47 55.47 12.819 1.2 
5/10/2003 11:30:36 29.8 0.496667 55.47 12.797 1.178 0.385 0.668 
5/10/2003 11:30:37 31.5 0.525 55.47 12.771 1.152 0.413 0.653 
5/10/2003 11:30:39 33.3 0.555 55.47 12.743 1.124 0.443 0.637 
5/10/2003 11:30:41 35.2 0.586667 55.47 12.718 1.099 0.475 0.623 
5/10/2003 11:30:43 37.3 0.621667 55.47 12.69 1.071 0.510 0.607 
5/10/2003 11:30:45 39.5 0.658333 55.47 12.661 1.042 0;547 0.591 
5/10/2003 11:30:48 41.8 0.696667 55.47 12.634 1.015 0.585 0.575 
5/10/2003 11:30:50 44:3 0.738333 55.47 12.605 0.986 0.627 0.559 
5/10/2003 11:30:53 46.9 0.781667 55.47 12.573 0.954 0.670 0.541 
5/10/2003 11:30:56 49.7 0.828333 55.47 12.543 0.924 0.717 0.524 
5/10/2003 11:30:58 52.6 0.876667 55.45 12.515 0.896 
5/10/2003 11:31:02 55.7 0.928333 55.45 12.483 0.864 0.817 0.490 
5/10/2003 11:31:05 59 0.983333 55.45 12.452 0.833 0.872 0.472 
5/10/2003 11:31:08 62.5 1.041667 55.45 12.42 0.801 0.930 0.454 
5110/2003 11:31:12 66.2 1.103333 55.45 12.388 0.769 0.992 0.436 
5/10/2003 11:31:16 70.1 1.168333 55.45 12.356 0'737 1.057 0.418 
5/10/2003 11:31:20 74.3 1.238333 55.42 12.325 0.706 
5/10/2003 11:31:25 78.7 1.311667 55.42 12.293 0.674 1.200 0.382. 
5/10/2003 11:31:29 83.4 1.39 55.42 12.26 0.641 1.278 0.363 
5/10/2003 11:31:34 88.4 1.473333 55.52 12.12 0.501 1.362 0.284 
5/10/2003 11:31:40 93.7 1.561667 55.54 12.12 0.501 1.450 0.284 
5/10/2003 11:31:45 99.3 1.655 55.54 12.118 0.499 
5/10/2003 11:31:51 105.2 1.753333 55.54 12.116 0.497 1.642 0.282 
5/10/2003 11:31:57 111.5 1.858333 55.54 12.115 0.496 1.747 0.281 
5/10/2003 11:32:04 118.1 1.968333 55.47 12.078 0.459 1.857 0.260 
5/10/2003 11:32:11 125.1 2.085 55.47 12.048 0.429 1.973 0.243 
5/10/2003 11:32:18 132.6 2.21 55.49 12.02 0.401 
5/10/2003 11:32:26 140.5 2.341667 55.52 11.993 0.374 2.230 0.212 

\ 5/10/2003 11:32:35 148.9 2.481667 55.52 11.965 0.346 2.370 0.196 
5/10/2003 11:32:44 157.8 2.63 55.56 11.941 0.322 2.518 0.183 
5/10/2003 11:32:53 167.2 2.786667 55.56 11.916 0.297 2.675 0.168 
5/10/2003 11:33:03· 177.2 2.953333 55.58 11.892 0.273 2.842 0.155 
5/10/2003 11:33:14 187.8 3.13 55.61 11.871 0.252 3.018 0.143 
5/10/2003 11:33:25 199 3.316667 55.61 11.85 0.231 3.205 0.131 
5/10/2003 11:33:37 210.9 3.515 55.61 11.832 0.213 3.403 0.121 
5/10/2003 11:33:49 223.5 3.725 55.61 11.813 0.194 3.613 0.110. 
5/10/2003 11:34:03 236.8 3.946667 55.61 11.796 0.177 3.835 0.100 
5/10/2003 11:34:17 250.9 4.181667 55.56 11.782 0.163 4.070 0.092 
5/10/2003 11:34:32 265.8 4.43 55.54 11.765 0.146 ~ 4.318 0.083 
5/10/2003 11:34:47 281.6 4.693333 55.54 11.75 0.131 4.582 0.074 
5/10/2003 11:35:04 298.4 4.973333 55.49 11.74 0.121 4.862 0.069 
5/10/2003 11:35:22 316.2 5.27 55.47 11.727 0.108 5.158 0.061 
5/10/2003 11 :35:41 335 5.583333 55.42 11.716 0.097 5.472 0.055 
5/10/2003 11:36:01 354.9 5.915 55.38 11.706 0.087 5.803 0.049 
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5110/2003 11:36:22 376 6.266667 55.33 11.697 0.078 6.155 0.044 
5/10/2003 11:36:44 398.4 6.64 55.33 11.689 0.07 6.528 0.040 
5/10/2003 11:37:08 422.1 7.035 55.31 11.682 0.063 6.923 0.036 
5/10/2003 11:37:33 447.2 7.453333 55.31 11.677 0.058 7.342 0.033 
5110/2003 11:38:00 473.8 7.896667 55.29 11.669 0.05 7.785 0.028 
5110/2003 11:38:28 502 8.366667 55.24 11.664 0.045 8.255 0.026 
5110/2003 11:38:58 531.9 8.865 55.22 11.659 0.04 8.753 0.023 
5110/2003 11:39:29 563.5 9.391667 55.2 11.654 0.035 9.280 0.020 
5110/2003 11:40:03 597 9.95 55.15 11.649 0.03 9.838 0.017 
5110/2003 11:40:38 632.5 10.54167 55.15 11.645 0.026 10.430 0.015' 
5110/2003 11:41:16 670.1 11.16833 55.13 11.641 . 0.022 11.057 0.012 
5110/2003 11:41:56 709.9 11.83167 55.13 11.639 0.02 11.720 0.011 
5110/2003 11:42:38 752.1 12.535 55.1 11.636 0.017 12.423 0.010 
5110/2003 11:43:23 796.8 13.28 55.1 11.632 0.013 13.168 0.007 
5110/2003 11:44:10 844.2 14.07 55.1 11.632 0.013 13.958 0.007 
5110/2003 11:45:00 894.4 14.90667 55.08 11.627 0.008 14.795 0.005 
5110/2003 11:45:53 947.5 15.79167 55.08 11.627 0.008 15.680 0.005 
5110/2003 11:46:50 1003.8 16.73 55.06 11.623 0.004 16.618 0.002 
5110/2003 11:47:49 1063.4 17.72333 55.06 11.622 0.003 17.612 0.002 
5/10/2003 11:48:52 1126.6 18.n667 55.06 11.62 0.001 18.665 0.001 
5110/2003 11:49:59 1193.5 19.89167 55.04 11.618 -0.001 19.780 -0.001 
5/10/2003 11:51:10 1264.4 21.07333 55.04 11.618 -0.001 20.962 -0.001 
5/10/2003 11:52:25 1339.5 22.325 55.06 11.618 -0.001 22.213 -0.001 
5/10/2003 11:53:45 1419 23.65 55.06 11.616 -0.003 23.538 -0.002 
5110/2003 11:55:09 1503.3 25.055 55.06 11.616 -0.003 24.943 -0.002 
5110/2003 11:56:38 1592.6 26.54333 55.08 11.616 -0.003 26.432 -0.002 
5/10/2003 11:58:13 1687.1 28.11833 55.08 11.616 -0.003 28.007 -0.002 
5/10/2003 11:59:53 1787.2 29.78667 55.08 11.618 -0.001 29.675 -0.001 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 
Project No.: 

Test Type: 

Crane IN 
9060 CTO 0279 
Rising head 

Done By: Fred W. Ramser 
Checked By: ~ fo~';f"J~ 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen (in.) : 

Length of Well Screen (It) : 

rime for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
1=R 

10 = L 
1.90 =To 

8.75E-04 ftJmin. 
t.46E-05 ftJsec. 
1.26E+OO ftJday 
4.44E-04 cmJsec. 

ADJUSTED SLUG TEST DATA A TT ACHED 

Well/Boring No.: 13MWT14 
cpnfined 
10-May-03 

Aquifer Type: 

Test Date: 

Equation: 

r 2 x Ln(LIR) K=--------
lx L x To 
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13MWT14 Rising 

In-Situ Inc. MiniTroll Pro 

Report gen 5/11/2003 16:21 :44 
Report fror ... \SN00824 2003-05-10 120155 13MWT14 Rising.bin 
Win-Situ V 4.41 

Serial num 
Finnware \ 
Unit name: 

824 
3.06 

Test name: 13MWT14 Rising 

Test define 5/10/2003 12:01 :28 
Teststarte 5/10/2003 12:01:55 
Test stopp. NI A NIA 
Test extrac NIA NIA 

Data gathered using Logarithmic testing 
Maximun Seconds. 
Number• 141 

TOTAL DA 141 

Channel number (1) 
Measurer Temperature 
Channel r Temperature 

Channel number (2) 
Measurer PreSS1,Jre 
Channel r Depth 
Sensor R 30 PSIG. 
Specificg 1 

Date Time ET (sec) ET (min) 
---- ------

5/10/2003 12:01:55 0 0 
5/10/2003 12:01:55 0.3 0.005 
5/10/2003 12:01:55 0.6 0.01 
5/10/2003 12:01:56 0.9 0.015 
5/10/2003 .12:01:56 1.2 0.02 
5/10/2003 12:01:56 1.5 0.025 
5/10/2003 12:01:56 1.8 0.03 
5/10/2003 12:01:57 2.1 0.035 
5/10/2003 12:01:57 2.4 0.04 
5/10/2003' 12:01:57 2.7 0.045 
5/10/2003 12:01:58 3· 0.05 
5/10/2003 12:01:58 3.3 0.055 
5/10/2003 12:01:58 3.6 0.06 
5/10/2003 12:01:59 3.9 0.065 
5/10/2003 12:01:59 4.2 0.07 
5/10/2003 12:01:59 4.8 0.08 
5/10/2003 12:02:00 5.1 0.085 
5/10/2003 12:02:00 5.4 0.09 
5/10/2003 12:02:00 5.7 0.095 
5/10/2003 12:02:01 6 0.1 
5/10/2003 12:02:01 6.4 0.106667 
5/10/2003 12:02:01 6.7 0.111667 
5/10/2003 12:02:02 7.1 0.118333 
5/10/2003 12:02:02 7.5 0.125 
5/10/2003 12:02:03 8 0.133333 
5/10/2003 12:02:03 8.4 0.14 
5/10/2003 12:02:04 8.9 0.148333 

Chan[1] Chan(2] Displacement 
Fahrenheit Feet H20 Feet adjusted time 
..... ________ ----------- ---------

55.15 11.633 0 
55.17 11.633 0 
55.17 11.633 0 

55.2 11.633 0 
55.2 7.743 -3.89 
55.2 8.46 -3.173 
55.2 8.544 -3.089 
55.2 8.981 -2.652 

55.22 8.789 -2.844 
55.22 8.75 -2.883 
55.22 9.178 -2.455 
55.22 9.491 -2.142 
55.22 9.9 -1.733 
55.22 9.79 -1.843 
55.22 9.795 -1.838 
55.22 9.805 -1.828 
55.22 9.898 -1.735 
55.22 9.848 -1.785 
55.22 9.906 -1.727 
55.22 9.883 -1.75 
55.22 9.906 -1.727 
55.24 9.92 -1.713 
55.24 9.926 -1.707 
55.24 9.943 -1.69 
55.24 9.959 -1.674 
55.24 9.971 -1.662 
55.24 9.989 -1.644 
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5/10/2003 12:02:04 9.5 0.158333 55.24 10 -1.633 
5/10/2003 12:02:05 10 0.166667 55.22 10.01 -1.623 
5/10/2003 12:02:05 10.6 0.176667 55.22 10.016 -1.617 
5/10/2003 12:02:06 11.3 0.188333 55.22 10.029 -1.604 
5/10/2003 12:02:07 11.9 0.198333 55.2 10.046 -1.587 
5/10/2003 12:02:07 12.6 0.21 55.2 10.063 -1.57 
5/10/2003 12:02:08 13.4 0.223333 55.2 10.087 -1.546 
5/10/2003 12:02:09 14.2 0.236667 55.2. 10.093 -1.54 Plotted shaded values. 
5/10/2003 12:02:10 15 0.25 55.2 10.1 -1.533 
5/1012003 12:02:11 15.9 0.265 55.2 10.119 -1.514 adjusted time h/ho 
5/10/2003 12:02:12 16.8 0.28 55.2 10.134 -1.499 0.000 1.000 
5/10/200$ 12:02:13 17.8 0.296667 55.2 10.149 -1.484 0.017 0.990 
5/10/2003 12:02:14 18.9 0.315 55.2 10.156 -1.477 0.035 0.985 
5/10/2003 12:02:15 20 0.333333 55.2 10.177 -1.456 0.053 0.971 
5/10/2003 12:02:16 21.2 0.353333 55.2 10.193 -1.44 0.073 0.961 
5/10/2003 12:02:17 22.4 0.373333 55.2 10.201 -1.432 0.093 0.955 
5/10/2003 12:02:18 23.8 0.396667 55.2 10.223 -1.41 0.117 0.941 
5/10/2003 12:02:20 25.2 0.42 55.2 10.246 -1.387 0.140 0.925 
5/10/2003 12:02:21 26.7 0.445 55.2 10.248 -1.385 0.165 0.924 
5/10/2003 12:02:23 28.2 0.47 55.2 10.253 -1.38 0.190 0.921 
5/10/2003 12:02:24 29.8 0.496667 55.2 10.277 -1.356 
5/10/2003 12:02:26 31.5 0.525 55.2 10.304 -1.329 0.245 0.887 
5/10/2003 12:02:28 33.3 0.555 55.2 10.328 -1.305 0.275 0.871 
5/10/2003 12:02:30 35.2 0.586667 55.2 10.365 -1.268 0.307 0.846 
5/10/2003 12:02:32 37.3 0.621667 55.2 10.397 -1.236 0.342 0.825 
5/10/2003 12:02:34 39.5 0.658333 55.2 10.427 -1.206 0.378 0.805 
5/10/2003 12:02:36 41.8 0.696667 55.2 10.429 -1.204 
5/10/2003 12:02:39 44.3 0.738333 55.2 10.487 -1.146 0.458 0.765 
5/10/2003 12:02:42 46.9 0.781667 55.2 10.511 -1.122 0.502 0.748 
5/10/2003 .12:02:44 49.7 0.828333 55.17 10.543 -1.09 0.548 0.727 
5/10/2003 12:02:47 52.6 0.876667 55.17 10.575 -1.058 0.597 0.706 
5/10/2003 12:02:50 55.7 0.928333 55.17 10.608 -1.025 
5/10/2003 12:02:54 59 0.983333 55.17 10.638 -0.995 0.703 0.664 
5/10/2003 12:02:57 62.5 1.041667 55.17 10.677 -0.956 0.762 0.638 
5/10/2003 12:03:01 66.2 1.103333 55.15 10.706 -0.927 0.823 0.618 
5/10/2003 12:03:05 70.1 1.168333 55.15 10.737 -0.896 0.888 0.598 
5/10/2003 12:03:09 74.3 1.238333 55.15 10.769 -0.864 0.958 0.576 
5/10/2003 12:03:13 78.7 -1.311667 55.13 10.805 -0.828 
5/10/2003 12:03:18 83.4 1.39 55.13 10.838 -0.795 1.110 0.530 
5/10/2003 12:03:23 88.4 1.473333 55.13 10.87 -0.763 1.193 0.509 
5/10/2003 12:03:28 93.7 1.561667 55.1 11.012 -0.621 1.282 0.414 
5/10/2003 12:03:34 99.3 1.655 55.13 11.027 -0.606 1.375 0.404 
5/10/2003 12:03:40 105.2 1.753333 55.15 11.032 -0.601 
5/10/2003 12:03:46 111.5 1.858333 55.15 11.034 -0.599 1.578 0.400 
5/10/2003 12:03:53 118.1 1.968333 55.1 11.033 -0.6 1.688 0.400 
5/10/2003 12:04:00 125.1 2.085 55.08 11.065 -0.568 1.805 0.379 
5/10/2003 12:04:07 132.6 2.21 55.1 11.093 -0.54 1.930 0.360 
5/10/2003 . 12:04:15 140.5 2.341667 55.1 11.121 -0.512 
5/10/2003 12:04:24 148.9 2.481667 55.1 11.147 -0.486 2.202 0.324 
5/10/2003 12:04:32 157.8 2.63 55.1 11.173 -0.46 2.350 0.307 
5/10/2003 12:04:42 167.2 2.786667 55.1 11.201 -0.432 2.507 0.288 
5/10/2003 12:04:52 177.2 2.953333 55.1 11.221 -0.412 2.673 0.275 
5/10/2003 12:05:02 187.8 3.13 55.1 11.242 -0.391 2.850 0.261 
5/10/2003 12:05:14 199 3.316667 55.1 11.264 -0.369 3.037 0.246 
5/10/2003 12:05:26 210.9 3.515 55.13 11.285 -0.348 3.235 0.232 
5/10/2003 12:05:38 223.5 3.725 55.1 11.304 -0.329 3.445 0.219 
5/10/2003 12:05:51 236.8 3.946667 55.13 11.32 -0.313 3.667 0.209 
5/10/2003 12:06:06 250.9 4.181667 55.13 11.335 -0.298 3.902 0.199 
5/10/2003 12:06:20 265.8 4.43 55.13 11.346 -0.287 4.150 0.191 
5110/2003 12:06:36 281.6 4.693333 55.15 11.361 -0.272 4.413 0.181 
5/10/2003 12:06:53 298.4 4.973333 55.15 11.372 -0.261 4.693 0.174 
5/10/2003 12:07:11 316.2 5.27 55.15 11.385 -0.248 4.990 0.165 
5/10/2003 12:07:30 335 5.583333 55.17 11.394 -0.239 5.303 0.159 
5/10/2003 12:07:50 354.9 5.915 55.2 11.403 -0.23 5.635 0.153 
5/10/2003 12:08:11 376 6.266667 55.2 11.413 -0.22 5.987 0.147 
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5/10/2003 12:08:33 398.4 6.64 55.22 11.42 -0.213 6.360 0.142 
5/10/2003 12:08:57 422.1 7.035 55.24 11.427 -0.206 6.755 0.137 
5/10/2003 12:09:22 447.2 7.453333 55.26 11.434 -0.199 7.173 0.133 
5/10/2003 12:09:48 473.8 7.896667 55.26 11.438 -0.195 7.617 0.130 
5110/2003 12:10:17 502 8.366667 55.29 11.445 -0.188 8.087 0.125 
5/10/2003 12:10:47 531.9 8.865 5S.31 11.451 -0.182 8.585 0.121 
5110/2003 12:11:18 563.5 9.391667 55.31 11.454 -0.179 9.112 0.119 
5110/2003 12:11:52 597 9.95 55.33 11.46 -0.173 9.670 0.115 
5110/2003 12:12:27 632.5 10.54167 55.36 11.463 -0.17 10.262 0.113 
5/10/2003 12:13:05 670.1 11.16833 55.36 11.467 -0.166 10.888 0.111 
5110/2003 12:13:45 709.9 11.83167 55.38 11.47 -0.163 11.552 0.109 
5110/2003 12:14:27 752.1 12.535 55.4 11.474 -0.159 12.255 0.106 
5110/2003 12:15:11 796.8 13.28 55.42 11.475 -0.158 13.000 0.105 
5110/2003 12:15:59 844.2 ·14.07 55.45 11.481 -0.152 13.790 0.101 
5110/2003 12:16:49 894.4 14.90667 ·55.42 11.483 -0.15 14.627 0.100 
5110/2003 12:17:42 947.5 15.79167 55.4 11-485 -0.148 15.512 0.099 
5/10/2003 12:18:38 1003.8 16.73 55.4 11.487 -0.146 16.450 0.097 
5110/2003 12:19:38 1063.4 17.72333 55.4 11.489 -0.144 17.443 0.096 
5110/2003 12:20:41 1126.6 18.n661 55.42 11.49 -0.143 18.497 0.095 
5110/2003 12:21:48 1193.5 19.89167 55.42 11.494 -0.139 19.612 0.093 
5110/2003 12:22:59 1264.4 21.07333 55.4 11.492 -0.141 20.793 0.094 
5110/2003 12:24:14 1339.5 22.325 55.36 11.497 -0.136 22.045 0.091 
5110/2003 12:25:34 1419 23.65 55.33 11.501 -0.132 23.370 0.088 
5110/2003 12:26:58 1503.3 25.055 55.31 11.499 -0.134 24.n5 0.089 
5/10/2003 12:28:27 1592.6 26.54333 55.22 11.5 -0.133 26.263 0.089 
5110/2003 12:30:02 1687.1 28.11833 55.15 11.503 -0.13 27.1138 0.087 
5/1012003 12:31:42 1787.2 29.78667 55.22 11.506 -0.127 29.507 0.085 
5110/2003 12:33:28 1893.3 31.555 55.22 11.504 -0.129 31.275 0.086 
5110/2003 12:35:20 2005.7 33.42833 55.24 11.506 -0.127 33.148 0.085 
5/10/2003 12:37:19 2124.7 35.41167 55.24 11.507 -0.126 35.132 0.084 
5110/2003 12:39:25 2250.8 37.51333 5524 11.509 -0.124 37.233 0;083 
5/10/2003 12:41:39 2384.4 39.74 55.15 11.51 -0.123 39.460 0.082 
5/10/2003 12:44:01 2525.9 42,09833 55.08 11.513 -0.12 41.818 0.080 
5110/2003 12:46:30 2675.8 44.59667 55.06 11.51 -0.123 44.317 0.082 
5/10/2003 12:49:09 2834.6 47.24333 55.1 11.511 -0.122 46.963 0.081 
5110/2003 12:51:57 3002.8 50.04667 55.15 11.51 -0.123 49.767 0.082 
5110/2003 12:54:56 3180.9 53.015 55.08 11.513 -0.12 52.735 0.080 
5110/2003 12:58:04 3369.6 56.16 54_94 11.515 -0.118 55.880 0.079 
5110/2003 13:01:24 3569.5 59.49167 54.94 11.517 -0.116 59.212 o.on 
5110/2003 13:04:56 3781.2 63.02 54.94 11.515 -0.118 62.740 0.079 
5/10/2003 13:08:40 4005.5 66.75833 54.97 11.514 -0.119 66.478 0.079 
5110/2003 13:12:38 4243.1 70.71833 54.9 11.511 -0.122 70.438 0.081 
5/10/2003 13:16:49 4494.7 74.91167 54.88 11.51 -0.123 74.632 0.082 
5110/2003 13:21:16 4761.3 79.355 54.97 11.503 -0.13 79.075 0.087 
5/10/2003 13:25:58 5043.7 84.06167 54.99 11.499 -0.134 83.782 0.089 
5110/2003 13:30:57 5342.8 89.04667 55.06 11.5 -0.133 88.767 0.089 
5110/2003 13:36:14 5659.6 94.32667 55.01 11.501 -0.132 94.047 0.088 
5110/2003 13:41:50 5995.2 99.92 54.94 11.502 -0.131 99.640 0.087 
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TETRA-TECH NUS 

HYDRAULIC CONDUC'TIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

Crane IN 
9060 CTO 0279 
Falling Head 

Done By: Fred W. Ramser 

Checked By: ~ wmf'~ 

·Radius of Well Casing (in.): 

Effective Radius of Well Screen (in.): 

Length of Well Screen (ft.): 

Time for 37% head change (min.): 

Hydraulic Conductivity (K) : 

1 = r 
1=R 

10 =l 
12.30 =To 

1.35E-04 ft./ min. 
2.25E-06 ftJsec. 
1.95E-01 ftJdav 
6.87E-05 cmJsec. 

ADJUSTED SLUG TEST DATA ATTACHED 

Well/Boring No.: 13MWT15 
confined 

9-May-03 
Aquifer Type: 

Test Date: 

Equation: 

r 2 xLn(LIR) 
K = ---------2 x L x To 



HYDRAULIC CONDUCTIVITY TESTING DATA SHEET 

t..QAl\lt. PR<>.ECT NAME: . . . . . . . . . . . . . . . . . . . 

PRca:CT NO.:. C\O~ .. PP.~~'"'l~ . ... GEOLOGIST: ................. ·············· ······ .............. -····· ....... . 

\'Ell DIAMETER: .... '}tl..... . . SCRffi4 l.ENGlH/DEPlH: .. \(;:?~ .. / '.);":t.::v>-'. ....... 1EST NO.: ... !i ............ . 
STATIC WAlER LNl. (Depth/El~): .... _\').}~Q-~............................................ DAlE: ~1-v.~ .......... . 
TEST TYPE (Rlalng/FalllngfConatant Head): ... 1~ ............................ CHECKED: ..................................... . 

MElHOO OF" INDUCING WATER LEVEL. CHANGE: .... \:~:. ... ~ ... ~11~~-·-~~-~\~:~~·L... PAGE ..... Of ........ .. 

REFERENCE PT. FOR WI.. MEAS. (Top of ~alng. Tronaduc:er, etc.): ... ">~-~-- .. )o~ .................. .. 
MEASURED DRAWDOWN ELAPSED MEASURED DRAWDOWN 

WATER LEVEL OR HEAD (L1H) TIM WATER LEVEL OR HEAD (liH 
(feet) {feet) (min. sec. {feet) (feet) 

~~'"lc.::IJ .. ~~'----4-\_:\_}1;_;-tl,\__c_-+---=tJ,___---11-1)-~_i)--=.,o=-----1---=-t "4..-..:!:t:....::..~--"--f-t_O_-l._~--=~~ 
~ \~-)b \.1~'\ 

\<)-tu> ~~'°. 
+\ .. '):}.':). 

,..0\.\ 

P!!Qth3 (act.l · 

.SZ. Indicate SWL 
Depth on Dr0win9 

CALCS,SKETCH MAPS, ETC.: 
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13MWT15 Falling 

In-Situ Inc. MiniT roll Pro 

Report generated: 5/9/2003 13:23:25 
Report from file: 
Win-Situ Version 

... \SN09015 2003-05-09 124252 13MWT15 Falling.bin 
4.41 

Serial number: 
Rnnware Version 
Unit name: 

9015 
3.04 

MW-14FW 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

13MWT15 Falling 

5/9/2003 12:41:50 
5/9/2003 12:42:52 
5/9/2003 13:35:29 

Test.extracted on: NIA N/A 

Data gathered using Logarithmic testing 
Maximum time bet Seconds. 
Number of data sa 129 

TOTALOATASAMF 129 

Channel number [1] 
Measurement type: Temperature 
Channel name: OnBoard Temp · 

Channel number [2] 
. Measurement type: Pressure 
Channel name: 
Sensor Range: 30 PSIG. 
Specific gravity: 

Date Time ET (sec) ET (min) 
----- ------

5/9/2003 12:42:52 0 0 
5/9/2003 12:42:52 0.3 0.005 
5/9/2003 12:42:53 0.6 0,01 
519/2003 12:42:53 0.9 0.015 
5/9/2003 12:42:53 1.2 0.0~ 
5/9/2003 12:42:54 1.5 0.025 
5/9/2003 12:42:54 1.8 0.03 
51912003 12:42:54 2.1 0.035 

Chan[1] Chan[2] 
Fahrenheit Feet H20 
-------- -----·----

54.91 13.952 
54.95 13.963 
54.95 13.967 
54.98 13.969 
54.98 13.971 
54.98 13.973 

55 13.972 
55 13.972 

adjusted time 

5/9/2003 12:42:54 2.4 0.04 55 13.972 displacement 
5/9/2003 12:42:55 2.7 0.045 55 13.972 
5/9/2003 12:42:55 3 0.05 5.5 13.974 0 
51912003 12:42:55 3.3 0.055 55 13.974 0 
5/9/2003 12:42:56 3.6 0.06 55 13.974 0 
5/9/2003 12:42:56 3.9 0.065 55 13.974 0 
519/2003 12:42:56 4.2 0.07 55 13.974 0 
5/9/2003 12:42:57 4.5 0.075 55 13.974 0 
5/9/2003 12:42:57 4.8 0.08 55 13.974 0 
5/9/2003 12:42:57 5.1 0.085 55 13.974 0 
519/2003 12:42:57 5.4 0.09 55.02 13.974 0 
5/9/2003 12:42:58 5.7 0.095 55.02 13.974 0 
5/9/2003 12:42:58 6 0.1 55.02 13.976 -0.002 
5/9/2003 12:42:58 6.4 0.106667 55.02 13.98 -0.006 
5/9/2003 12:42:59 6.7 0.111667 55.02 15.936 -1.962 
5/9/2003 12:42:59 7.1 0.118333 55.02 14.653 -0.679 
5/9/2003 12:43:00 7.5 0.125 55.02 15.19 -1.216 
5/9/2003 12:43:00 8 0.133333 55.02 15.52 -1.546 
5/9/2003 12:43:00 8.4 0.14 55.02 15.762 -1.788 
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13MWT15 Falling 

5/9/2003 12:43:01 8.9 0.148333 55.02 15.114 -1.14 
519/2003 12:43:02 9.5 0.158333 55.02 15.219 -1.245 
519/2003 12:43:02 10 0.166667 55 15.233 -1.259 
519/2003 12:43:03 10.6 0.176667 55 15.233 -1.259 
51W2003 12:43:03 11.3 0.188333 55 15.225 -1.251 

> 51912003 12:43:04 11.9 0.198333 55 15.221 -1.247 Plotted shaded values. 
519/2003 12:43:05 12.6 0.21 55 15.219 -1.245 
519/2003 12:43:05 13.4 0.223333 54.98 15.218 -1.244 adjusted time Mlo 
519/2003 12:43:06 14.2 0.236667 55 15.214 -1.24 0.000 1.000 
519/2003 12:43:07 15 0.25 54.98 15.21 -1.236 0.013 0.997 
519/2003 12:43:08 15.9 0.265 54.98 15.208 -1.234 0.028 0.995 
5/9/2003 12:43:09 16.8 0.28 54.98 15.206 -1.232 0.043 0.994 
51912003 12:43:10 17.8 0.296667 54.98 15.204 -1.23 0.060 0.992 
519/2003 12:43:11 18.9 0.315 54.98 15.2 -1.226 0.078 0.989 
519/2003 12:43:12 20 0.333333 54.98 15.196 -1.222 0.097 0.985 
519/2003 12:43:13 212 0.353333 54.98 15.192 -1.218 0.117 0.982 
519/2003 12:43:14 22.4 0.373333 54.98 15.188 -1.214 0.137 0.979 
5/9/2003 12:43:16 23.8 0.396667 54.98 15.186 -1.212 0.160 0.977 
5/912003 12:43:17 25.2 0.42 54.98 15.183 -1.209 0.183 0.975 
51912003 12:43:19 26.7 0.445 54.95 15.179 -1.205 0.208 0.972 
51912003 12:43:20 28.2 0.47 54.95 15.175 -1.201 0233 0.969 
5/9/2003 12:43:22 29.8 0.496667 . 54.95 15.171 -1.197 0.260 0.965 
5/9/2003 12:43:24 31.5 0.525 54.98 15.167 -1.193 0.288 0.962 
51912003 12:43:25 33.3 0.555 54.95 15.163 -1.189 0.318 0.959 
51912003 12:43:27 35.2 0.586667 54.98 15.159 -1.185 0.350 0.956 
51912003 12:43:29 37.3 0.621667 54.95 15.155 -1.181 0.385 0.952 
51912003 12:43:32 39.5 0.658333 54.98 15.149 -1.175 0.422 0.948 
519/2003 12:43:34 41.8 0.696667 54.95 15.146 -1.172 0.460 0.945 
519/2003 12:43:36 44.3 0.738333 54.95 15.14 -1.166 
51912003 12:43:39 46.9 0.781667 54.95 15.136 -1.162 0.545 0.937 
519/2003 12:43:42 49.7 0.828333 54.95 15.13 -1.156 0.592 0.932 
519/2003 12:43:45 52.6 0.876667 54.95 15.126 -1.152 0.640 0.929 
519/2003 12:43:48 55.7 0.928333 54;95 15.118 -1.144 0.692 0.923 
51912003 12:43:51 59 0.983333 54.95 15.113 -1.139 0.747 0.919 
519/2003 12:43:55 . 62.5 1.041667 54.95 15.107 -1.133 0.805 0.914 
519/2003 12:43:58 66.2 1.103333 54.95 15.101 -1.127 0.867 0.909 
519/2003 12:44:02 70.1 1.168333 54.95 15.095 -1.121 0.932 0.904 
5/9/2003 12:44:06 74.3 1.238333 54.93 15.087 -1.113 
519/2003 12:44:11 78.7 1.311667 54.93 15.08 -1.106 1.075 0.892 
5/9/2003 12:44:15 83.4 1.39 54.93 15.07 -1.096 1.153 0.884 
519/2003 12:44:20 88.4 1.473333 54.93 15.064 -1.09 1237 0.879 
519/2003 12:44:26 93.7 1.561667 54.93 15.054 -1.08 1.325 0.871 
519/2003 12:44:31 99.3 1.655 54.93 15.046 -1.072 1.418 0.865 
519/2003 12:44:37 105.2 1.753333 54.93 15.037 -1.063 1.517 o.857 
519/2003 12:44:44 111.5 1.858333 54.93 15.027 -1.053 1.622 0.849 
519/2003 12:44:50 118.1 1.968333 54.93 15.017 -1.043 1.732 0.841 
519/2003 12:44:57 125,1 2.085 54.93 15.007 -1.033 1.848 0.833 
51912003 12:45:05 132.6 2.21 54.91 14.996 -1.022 1.973 0.824 
519/2003 12:45:13 140.5 2.341667 54.91 14.986 -1.012 
519/2003 12:45:21 148.9 2.481667 54.91 14.972 -0.998 2.245 0.805 
51912003 12:45:30 157.8 2.63 54.91 14.961 -0.987 2.393 0.796 
5/9/2003 12:45:39 167.2 2.786667 54.91 14.949 -0.975 2.550 0.786 
5/9/2003 12:45:49 177.2 2.953333 54.91 14.935 -0.961 2.717 0.775 
51912003 12:46:00 187.8 3.13 54.91 14.922 -0.948 2.893 0.765 
519/2003 12:46:11 199 3.316667 54.89 14.906 -0.932 
519/2003 12:46:23 210.9 3.515 54.89 14.891 -0.917 3.278 0.740 
51912003 12:46:36 223.5 3.725 54.89 14.877 -0.903 3.488 0.728 
5/9/2003 12:46:49 236.8 3.946667 54.89 14.859 -0.885 3.710 0.714 
519/2003 12:47:03 250.9 4.181667 54.89 14.842 -0.868 3.945 0.700 
519/2003 12:47:18 265.8 4.43 54.8~ 14.826 -0.852 4.193 0.687 
51912003 12:47:34 281.6 4.693333 54.89 14.809 -0.835 4.457 0.673 
519/2003 12:47:50 298.4 4.973333 54.89 14.789 -0.815 4.737 0.657 
5/9/2003 12:48:08 316.2 5.27 54.86 14.77 -o.196JIIIJi~ 
5/9/2003 12:48:27 335 5.583333 54.86 14.748 -0.774 5.347 0.624 
5/9/2003 12:48:47 354.9 5.915 54.86 14.729 -0.755 5.678 0.609 
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13MWT15 Falling 

5/9/2003 12:49:08 376 6.266667 54.86 14.707 -0.733 6.030 0.591 
5/9/2003 12:49:30 398.4 6.64 54.86 14.686 -0.712 6.403 0.574 
5/9/2003 12:49:54 422.1 7.035 54.86 14.661 -0.687 6.798 0.554 
5/9/2003 12:50:19 447.2 7.453333 54.86 14.641 -0.667~-
519/2003 12:50:46 473.8 7.896667 54.86 14.618 -0.644 7.660 0.519 
5/9/2003 12:51:14 502 8.366667 54.84 14.594 -0.62 8.130 0.500 
5/9/2003 12:51:44 531.9 8.865 54.84 14.571 -0.597 8.628 0.481 
519/2003 12:52:16 563.5 9.391667 54.84 14.546 -0.572 9.155 0.461 
5/9/2003 12:52:49 597 9.95 54.84 14.52 -0.546 
5/9/2003 12:53:25 632.5 10.54167 54.84 14.493 -0.519 10.305 0.419 
5/9/2003 12:54:02 670.1 11.16833 54.86 14.465 -0.491 10.932 0.396 
5/9/2003 12:54:42 709.9 11.83167 54.86 14.44 -0.466 
5/9/2003 12:55:24 752.1 12.535 54.86 14.415 -0.441 12.298 0.356 
519/2003 12:56:09 796.8 13.28 54.86 14.387 -0.413 13.043 0.333 
519/2003 12:56:56 844.2 14.07 54.86 14.362 -0.388 
519/2003 12:57:46 894.4 14.90667 54.89 14.336 -0.362 14.670 0.292 
5/9/2003 12:58:40 947.5 15.79167 54.89 14.311 -0.337 15.555 0.272 
519/2003 12:59:36 1003.8 16.73 54.89 14.286 -0.312 16.493 0.252 
519/2003 13:00:35 1063.4 17.72333 54.89 14.26 -0.286 17.487 0.231 
5/9/2003 13:01:39 1126.6 18.77667 54.91 14.237 -0.263 18.540 0.212 
519/2003 13:02:46 1193.5 19.89167 54.91 14.213 -0.239 19.655 0.193 
519/2003 13:03:56 1264.4 21.07333 54.91 14.192 -0.218 20.837 0.176 
5/9/2003 13:05:12 1339.5 22.325 54.91 14.17 -0.196 22.088 0.158 
519/2003 13:06:31 1419 23.65 54.91 14.149 -0.175 23.413 0.141 
5/9/2003 13:07:55 1503.3 25.055 54.91 14.129 -0.155 24.818 0.125 
519/2003 13:09:25 1592.6 26.54333 54.91 14.11 -0.136 26.307 0.110 
5/9/2003 13:10:59 1687.1 28.11833 54.91 14.092 -0.118 27.882 0.095 
5/9/2003 13:12:39 1787.2 29.78667 54.91 14.077 -0.103 29.550 0.083 
5/9/2003 13:14:25 1893.3 31.555 54.93 14.061 -0.087 31.318 0.070 
519/2003 13:16:18 2005.7 33.42833 54.93 14.047 -0.073 33.192 0.059 
5/9/2003 13:18:17 2124.7 35.41167 54.93 14.035 -0.061 35.175 0.049 
519/2003 13:20:23 2250.8 37.51333 54.93 14.024 -0.05 37.277 0.040 
519/2003 13:22:36 2384.4 39.74 54.91 14.014 -0.04 39.503 0.032 
519/2003 13:24:58 2525.9 42.09833 54.91 14.004 -0.03 41.862 0.024 
519/2003 13:27:28 2675.8 44.59667 54.91 13.997 -0.023 44.360 0.019 
5/9/2003 13:30:07 2834.6 47.24333 54.86 13.989 -0.015 47.007 0.012 
519/2003 13:32:55 3002.8 50.04667 54.86 13.985 -0.011 49.810 0.009 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

Crane IN 
9060 CTO 0279 
Rising Head 

Done By: Fred W. Ramser 
Checked By: ~ lo~~~ 

Radius of WeU Casing (in.) : 

Effective Radius of Well Screen Qn.) : 

Length of Well Screen (ft.) : 

Time for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
1=R 

10=L 
18.70 =To 

8.89E-05 ft/min. 
1.48E-06 ft/sec. 
1.28E-01 ft/day 
4.52E-05 cm./sec. 

ADJUSTED SLUG TEST DATA ATTACHED 

Well/Boring No.: 13MWT15 
confined 

9-May-03 
Aquifer Type: 

Test Date: 

Equation: 

r 2 x Lrt(LIR.) K=--------
2x L x To 



HYDRAULIC CONDUCTIVITY TESTING DATA SHEET 

PRO.ECT NAME: . . . . ~f\JE . . .. . . ... .. . . .... .... . . . .. . WEll/bORING NO.: \)~~ . 
PRo.ECT NO.: ... ~ 9t¢ Qd.."'l~. GEOLOGIST: . -~ ~~W'"'L.: ... ... ..... ...... ... .. ... . .. . ...... . 
YEll DIAMETER: .. 1:'.~... . .. SCREEN l.ENGlH/DEPlli: --~~1-~~-y){ .. ..... 1EST NO.: .. 6 ............. . 
STATIC WAlER LE\tl. (Oepth/Elewtlon): .... \1.~o~.................................................. . OAlE: -S.f'1f.3. ........ . 
1EST T't'PE (Rlslngjl='allln9/Constont Head): . -~·-'···························. OiECKED: .................................... . 

MElHOO OF INDUCING WAlER l£VEl.. a-tANGE: . _\_.)(~_.& .. ~)~ ... ).o.\..~.-~~-'···. PAGE ..... OF ......... . 

REFERENCE PT. FOR WL MEAS. (Top of Caafng. Tn:maducer, etc.): :\.~~Q~----~'-~·-·················· 
ELAPSED MEASURED DRA WO OWN 

TIM WATER LEVEL OR HEAD {AH) 
(feet) (feet) 

MEASURED DRAWOOWN 
WATER LEVEL OR HEAD {AH 

(feet) . (feet) 

'5Z lnoicote ~ 
Depth on Dr0win9 



10 -
I 

' 
--9 -

8 -

7 
' 

-- - ~ -- -

6 - '' 
' '' 

' ' 
5 -

. 
~ -

I 

3_ 

' 
' 

• ' l 
I 
I 

' \ 

I 
I 
I ' 

' • ' I :\. 
\. 

' ' 
\. 

" ) 
\. 

I'\ 

" ~ 
I 
I 
I 

I 

1 I_, -... 
17 I h ,~ t:. .;_,, I •7 ,., '"1 ... 

;, ( "' _.I I~> ' • .... .,I. , _ _i ... ~ ·- .c. J - IC- ~ . ... 
Tl VVte C V\l\.c N 

L 



13MWT15 Rising 

ln-Sjtu Inc. · Mini_Troll Pro 

Report generated: 5/9/2003 14:24:21 
Report from file: 
Win-Situ Version 

... \SN09015 2003-05-09 134024 13MWT15 Rising.bin 
4.41 

Serial number: 
Finnware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 
Test extracted on: 

9015 
. 3.04 

MW-14FW 

13MWT15 Rising 

5/9/2003 13:39:58 
5/912003 13:40:24 

NIA NIA 
N/A NIA 

Data gathered using Logarithmic testing 
Maximum time between Seconds. 
Number of data samplel! 134 

TOTAL DATA SAMPLES 

Channel number (1) 
Measurement fype: 
Channel name: 

Channel number (2) 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 

134 

Temperature 
OnBoard Temp 

Pressure 

30PSIG. 
1 

Chan[1) Chan(2] Displacement 
Date Time ET (sec) ET (min) Fahrenheit Feet H20 Feet adjusted time M10 

5/9/2003 13:40:24 0 0 54.82 13.991 0 
5/9/2003 13:40:25 0.3 0.005 54.84 13.991 0 
5/9/2003 13:40:25 0.6 0.01 54.86 13.991 0 
5/9/2003 13:40:25 0.9 0.015 54.86 13.991 0 
5/9/2003 13:40:25 1.2 0.02 54.86 13.991 0 
5/9/2003 13:40:26 1.5 0.025 54.89 13.991 0 
5/9/2003 13:40:26 1.8 0.03 54.89 13.991 0 
5/912003 13:40:26 2.1 0.035 54.89 13.991 0. 
5/9/2003 13:40:27 2.4 0.04 54.89 13.991 ·o 
5/9/2003 13:40:27 2.7 0.045 54.89 13.991 0 
5/9/2003 13:40:27 3 0.05 54.89 13.991 0 
519/2003 13:40:28 3.3 0.055 54.89 13.991 0 
5/9/2003 13:40:28 3.6 0.06 54.91 13.991 0 
5/9/2003 13:40:28 3.9 0.065 54.91 13.991 0 
5/9/2003 13:40:28 4.2 0.07 54.89 13.991 0 
5/9/2003 13:40:29 4.5 0.075 54.91 13.579 -0.412 
5/9/2003 13:40:29 4.8 0.08 54.91 11.691 -2.3 
5/9/2003. 13:40:29 5.1 0.085 54.91 13.589 -0.402 
5/9/2003 13:40:30 5.4 0.09 54.91 13.007 -0.984 
5/9/2003 13:40:30 5.7 0.095 54.91 11.902 -2.089 
5/9/2003 13:40:30 6 0.1 54.91 13.06 -0.931 
5/9/2003 13:40:31 6.4 0.106667 54.91 12.712 -1.279 
5/9/2003 13:40:31 6.7 0.111667 54.91 12.593 -1.398 
5/9/2003 13:40:31 7.1 0.118333 54.91 12.654 -1.337 
5/9/2003 13:40:32. 7.5 0.125 54.91 12.693 -1.298 
5/9/2003 13:40:32 8 0.133333 54.91 12.697 -1.294 
519/2003 13:40:33 8.4 0.14 54.91 12.699 -1.292 
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13MWT15 Rising 

5/9/2003 13:40:33 8.9 0.148333 54.91 12.691 -1.3 
519/2003 13:40:34 9.5 0.158333 54.91 12.703 -1.288 
51912003 13:40:34 10 0.166667 54.91 12.679 -1.312 
519/2003 13:40:35 10.6 0.176667 54.89 12.67 -1.321 
519/2003 13:40:35 11.3 0.188333 54.89 12.658 -1.333 
519/2003 13:40:36 11.9 0.198333 54.89 12.638 -1.353 
51912003 13:40:37 12.6 0.21 54.89 12.636 -1.355 
51912003 13:40:38 13.4 0.223333 54.89 12.648 -1.343 
51912003 13:40:38 14.2 0.236667 54.89 12.664 -1.327 
519/2003 13:40:39 15 0.25 54.89 12.689 -1.302 
51912003 13:40:40 15.9 0.265 54.86 12.689 -1.302 
519/2003 13:40:41 16 .. 8 0.28 54.89 12.689 -1.302 
5/9/2003 13:40:42 17.8 0.296667 54.86 12.691 -1.3 
51912003 13:40:43 18.9 0.315 54.86 12.693 -1.298 Plotted shaded values. 
519/2003 13:40:44 20 0.333333 54.86 12.695 -1.296 
519/2003 13:40:45 21.2 0.353333 54.86 12.699 -1.292 
519/2003 13:40:47 22.4 0.373333 54.86 12.701 -1.29 
519/2003 13:40:48 23.8 0.396667 54.86 12.703 -1.288 
519/2003 13:40:49 25.2 0.42 54.86 12.705 -1.286 
519/2003 13:40:51 . 26.7 0.445 54.86 12.707 -1.284 adjusted time h/ho 
51912003 13:40:52 28.2 0.47 54.86 12.711 -1.28 0.000 1.000 
519/2003 .13:40:54 29.8 0.496667 54.86 12.713 -1.278 0.027 0.998 
51912003 13:40:56 31.5 0.525 54.86 12.715 -1.276 0.055 0.997 
519/2003 13:40:57 33.3 0.555 54.86 12.719 -1.272 0.085 0.994 
5/912003 13:40:59 35.2 0.586667 54.86 12.72 -1.271 0.117 0.993 
51912003 13:41:01 37.3 0.621667 54.86 12.724 -1.267 0.152 0.990 
519/2003 13:41:04 39.5 0.658333 54.86 12.726 -1.265 0.188 0.988 
519/2003 13:41:06 41.8 0.696667 54.86 12.728 -1.263 0.227 0.987 
519/2003 13:41:08 44.3 0.738333 54.86 12.732 -1.259 0.268 0.984 
519/2003 13:41:11 46.9 o.781667 54.86 12.736 -1.255 0.312 0.980 
519/2003 13:41:14 49.7 0.828333 54.86 12.738 -1.253 0.358 0.979 
51912003 13:41:17 52.6 0.876667 54.86 12.742 -1.249 0.407 0.976 
519/2003 13:41:20 55.7 0.928333 54.84 12.746 -1.245 0.458 0.973 
519/2003 13:41:23 59 0.983333 54.84 12.75 -1.241 0.513 0.970 
519/2003 13:41:27 62.5 1.041667 54.84 12.754 -1.237 0.572 0.966 
519/2003 13:41:30 66.2 1.103333 54.84 12.76 -1.231 0.633 0.962 
519/2003 13:41:34 70.1 1.168333 54.84 12.764 -1.227 0.698 0.959 
519/2003 13:41:38 74.3 1.238333 54.84 12.767 -1.224 0.768 0.956 
519/2003 13:41:43 78.7 1.311667 54.84 12.773 -1.218 0.842 0.952 
519/2003 13:41:48 83.4 1.39 54.82 12.777 -1.214 0.920 0.948 
519/2003 13:41:53 88.4 1.473333 54.82 12.785 -1.206 
519/2003 13:41:58 93.7 1.561667 54.82 12.791 -1.2 1.092 0.937 
519/2003 13:42:03 99.3 1.655 54.82 12.797 -1.194 1.185 0.933 
5/912003 13:42:09 105.2 1.753333 54.82 12.803 -1.188 1.283 0.928 
519/2003 13:42:16 111.5 1.858333 54.82 12.811 -1.18 1.388 0.922 
51912003 13:42:22 118.1 1.968333 54.8 12.815 -1.176 1.498 0.919 
519/2003 13:42:29 125.1 2.085 54.8 12.823 -1.168 1.615 0.912 
51912003 13:42:37 132.6 2.21 54.8 12.83 -1.161 1.740 0.907 
5/9/2003 13:42:45 140.5 2.341667 54.8 12.838 -1.153 1.872 0.901 
519/2003 13:42;53 148.9 2.481667 54.8 12.846 -1.145 2.012 0.895 
51912003 13:43:02 157.8 2.63 54.77 12.854. -1.137 2.160 0.888 
5/912003 13:43:11 167.2 2.786667 54.77 12.864 -1.127 2.317 0.880 
5/9/2003 13:43:21 117.2 2.953333 54.77 12.871 -1.12 2.483 0.875 
51912003 13:43:32 187.8 3.13 54.77 12.883 -1.108 2.660 0.866 
5/9/2003 13:43:43 199 3.316667 54.77 12.893 -1.098 2.847 0.858 
5/9/2003 13:43:55 210.9 3.515 54.77 12.903 -1.080ar '''ll11111111 
5/9/2003 13:44:08 223.5 3.725 54.77 12.914 -1.077 3.255 0.841 
5/9/2003 13:44:21 236.~ 3.946667 54.77 12.926 -1.065 3.477 0.832 
519/2003 13:44:35 250.9 4.181667 54.77 12.94 -1.051 3.712 0.821 
5/9/2003 1:3:44:50 265.8 4.43 54.75 12.952 -1.039 3.960 0.812 
519/2003 13:45:06 281.6 4.693333 54.75 12.965 -1.026 4.223 0.802 
519/2003 13:45:23 298.4 4.973333 54.75 12.979 -1.012 4.503 0.791 
519/2003 13:45:40 316.2 5.27 54.75 12.993 -0.998 4.800 0.780 
5/912003 13:45:59 335 5.583333 54.75 13.008 -o.983•WDDtt;~allt 
51912003 13:46:19 354.9 5.915 54.75 13.024 -0.967 5.445 0.755 
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13MWT15 Rising 

5/9/2003 13:46:40 376 6.266667 54.77 13.041 -0.95 5.797 0.742 
519/2003 13:47:03 398.4 6.64 54.77 13.059 -0.932 6.170 0.728 
5/9/2003 13:47:26 422.1 7.035 54.77 13.104 -0.887 6.565 0.693 
519/2003 13:47:51 447.2 7.453333 54.77 13.121 -0.87 6.983 0.680 
5/9/2003 13:48:18 473.8 7.896667 54.77 13.141 -0.85 

»1:0-"ff.~ 

519/2003 13:48:46 502 8.366667 54.8 13.16 -0.831 7.897 0.649 
519/2003 13:49:16 531.9 8.865 54.8 13.182 -0.809 8.395 0.632 
519/2003 13:49:48 563.5 9.391667 54.8 13.201 -0~79 8.922 0.617 
519/2003 13:50:21 597 . 9.95 54.8 13.223 -0.768 9.480 0.600 
51912003 13:50:57 632.5 10.54167 54.8 13.246 -0.745 
519/2003 13:51:34 670.1 11.16833 54.77 13.268 -0.723 10.698 0.565 
51912003 13:52:14 709.9 11.83167 54.77 13.291 -0.7 11.362 0.547 
519/2003 13:52:56 752.1 12.535 54.8 13.314 -0.677 .12.065 0.529 
519/2003 13:53:41 796.8 13.28 54.8 13.34 -0.651 12.810 0.509 
51912003 13:54:28 844.2 14.07 54.8 13.365 -0.626 13.600 0.489 
51912003 13:55:19 894.4 14.90667 54.8 13.39 -0.601 14.437 0.470 
5/9/2003 13:56:12 947.5 15.79167 54.77 13.416 -0.575 
5/9/2003 13:57:00 1003.8 16.73 54.77 13.443 -0.548 16.260 0.428 
519/2003 13:58:08 1063.4 17.72333 54.75 13.469 -0.522 17.253 0.408 
519/2003 13:59:11 1126.6 18.77667 54.73 13.496 -0.495 18.307 0.387 
51912003 14:00:18 1193.5 19.89167 54.7 13.522 -0.469 19.422 0.366 
519/2003 14:01:29 1264.4 21.07333 54.7 13.549 -0.442 
519/2003 14:02:44 1339.5 22.325 54.73 13.575 -0.416 21.855 0.325 
51912003 14:04:03 1419 23.65 54.73 13.602 -0.389 23 .. 180 0.304 
519/2003 14:05:27 1503.3 25.055 54.73 13.627 -0.364 24.585 0.284 
519/2003 14:06:57 1592.6 26.54333 54.73 13.653 -0.338 
519/2003 14:08:31 1687.1 28.11833 54.7 13.678 -0.313 . 27.648 0.245 
51912003 14:10:11 1787.2 29.78667 54.7 13.702 -0.289 29.317 0.226 
51912003 14:11:57 1893.3 31.555 54.73 13.725 -0.266 31.085 0.208 
51912003 14:13:50 2005.7 33.42833 54.73 13.746 -0.245 32.958 0.191 
519/2003 14:15:49 2124.7 35.41167 54.7 13.768 -0.223 
519/2003 14:17:55 2250.8 37.51333 54.7 13.789 -0.202 37.043 0.158 
519/2003 14:20:09 2384.4 39.74 54.68 13.807 -0.184 • 39.270 0.144 
51912003 14:22:30 2525.9 42.09833 54.68 13.825 -0.166 41.628 0.130 
51912003 14:25:00 2675.8 44.59667 54.68 13.84 -0.151 44.127 0.118 
519/2003 14:27:39 2834.6 47.24333 54.66 13.856 -0.135 46.773 0.105 
51912003 14:30:27 3002.8 50.04667 54.66 13.87 -0.121 49.577 0.095 
519/2003 14:33:25 3180.9 53.015 54.66 13.882 -0.109 52.545 0.085 
519/2003 14:36:34 3369.6 56.16 54.66 13.893 -0.098 55.690 0.077 
519/2003 14:39:54 3569.5 59.49167 54.64 13.901 -0.09 59.022 0.070 
519/2003 14:43:25 3781.2 63.02 54.64 13.905 -0.086 62.550 0.067 
51912003 14:47:10 4005.5 66.75833 54.61 13.919 -0.072 66.288 .0.056 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

Crane IN 
9060 CTO 0279 
Falling Head 

.Done By: Fred W. Ramser 

CheckedBy: ~ ~~fl'') 

Radius of Well casing (in.) : 

Effective Radius of Well Screen (in.) : 

Length of Well Screen (ft.) : 

Time for 37% head change (min.): 

Hydraulic Conductivity (K) : 

1 =r 
1=A 

10 a:l 
0.23 =To 

7.39E-03 ftJmin. 
1.23E-04 ft./sec. 
1.06E+01 ftJday 
3.75E-03 cmJsec. 

ADJUSTED SLUG TEST DATA ATTACHED 

Well/Boring No.: 13MWT17 
confined 
9-May-03 

Aquifer Type: 
Test Date: 

Equation: 

r 2 x Ln(LIR.) 
K=-----

2x L x To 



~J HYDRAULIC CONDUCTIVITY TESTING DATA SHEET 

PROJECT NAME: ___ -~~- _ _ . ----··. ···- . . ... . .. WEll/BORINC NO.: \])1'\~~(1 __ 

PROJECT NO.: .~N~ db'\ .... GEOLootST'. ~7\>)~~~~.-------··-·---····.·---i-·······---······· WEll DIAMETER:} ·-···- -----·· --· SCREEN LENClH/DEPlH. ___ .. ·- ...... 1"._ ..... - TEST NO •• ··-············-····· 

STATIC WAlER l..EVEl. (Oepth/Elewtlon): .... -~--~~'1..~ .. / ....... ·-·······-·-··· .... ........... DAlE: YV<Q ............. . 
TEST TIPE (Rlslng/talllng/COnstant Head):. J='~~k ........ _ ·······--··-···--· - aiECKED: ·-··························-- ...... . 

MElHOO Of INDUCING WAlER l£'v'El.. CHANGE: . __ \.~~~--'>~ ... A ..... ~~ft.-~~---~~. PAGE ..... Of=" ........ . 

- ~ .k REFERENCE PT. FOR WI.. MEAS. (Top of Casing. Tronadue«, etc.): .... N ..... ~-------~---······--····--·-················· 
MEASURED DRAWOOWN 
ATER LEVEL OR HEAD (8H) 

(feet) (feet) 

ELAPSED 
TIME 

(min. or sec.) 

MEASURED ORAWOOWN 
WATER LEVEL OR HEAD {8H) 

(feet) (feet) 

REMARKS: 

BOREHOlE II ,, 
PAAths (BCL.) 

.:SZ lnd"icate SWl 
Depth on Orowinq 

············"·······························-······ 
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l.l 



t=~~ 
-L-..__ Ct--L-· ·~ 

9 
--1-

-'--~ ---

"' _.._ --=t ~- -
8_ 

7 

3 
I 

-t-

T 

-~ 

-
--~ 

~1-1-

~---= 

-1--

--~ 
~ -
-__ ....... 

---

'' 

= 

-

~

~--
--

-

-I- - .._ 

1-- -~-1--

-;----1--'-_J ;:: 

...... __ ,_ 
_,__ 
- '--

~ 

~ 

~ --
:!:: 

.-=---

1.-'--L__l_ - __ :...__ 

-- _::: 
--~ 

l I T .~I.I ... I .I I Im" --=~ •••11•·flT TI llil''-11" m= 

I I I l I : I I l I 

I •• I I I I I l 1 I I 

I I ~ 

1 I I I 
I 

l 

111111 I 11J I I l~1i .. IJ>i 1111 I ' 



13MWT17 Falling 

In-Situ Inc. MiniTroll Pro 

Report gen 519/2003 8:48:21 
Report fror ... \SN00824 2003-05-09 09120613MWT17 Falling.bin 
Win-Situ V 4.41 

Serial num 824 
Rnnware \ 3.06 
Unit name: 

Test name: 13MWT17 Falling 

Test definE 5/9/2003 9:07:26 
Test start& 5/9/2003 · 9:12:06 
Test stoppt 519/2003 9:27:32 
Test extracN/A NIA 

Data gathered using Logarithmic testing 
Maximun Seconds. 
Number• 108 

TOTAL DA 108 

Channel number [1) 
Measurer Temperature 
Channel r Temperature 

Channel number [2) 
Measurer Pressure 
Channel r Depth 
Sensor A; 30 PSIG. 
Specificg 1 

Chan[1] Chan[2] Displacement 
Date Time ET (sec) ET (min) Fahrenheit Feet H20 Feet 

519/2003 9:12:06 0 0 54.01 10.852 
519/2003 9:12:07 0.3 0.005 54.03 10.862 
519/2003 9:12:07 0.6 0.01 54.03 10.868 
519/2003 9:12:07 0.9 0.015 54.05 10.87 
5/9/2003 9:12:08 1.2 0.02 54.05 10.872 
519/2003 9:12:08 1.5 0.025 54.05 10.873 
51912003 9:12:08 1.8 0.03 54.05 10.873 
519/2003 9:12:08 2.1 0.035 54.08 10.873 
519/2003 9:12:09 2.4 0.04 54.08 10.875 
519/2003 9:12:09 2.7 0.045 54.08 10.875 
519/2003 9:12:09 3 0.05 54.08 10.877 
519/2003 9:12:10 3.3 0.055 54.08 10.875 
519/2003 9:12:10 3.6 0.06 54.08 10.875 
5/9/2003 9:12:10 3.9 0.065 54.08 10.875 
519/2003 9:12:11 4.2 0.07 54.08 10.877 
519/2003 9:12:11 4.5 0.075 54.08 10.879 
519/2003 9:12:11 4.8 0.08 54.08 10.877 
5/9/2003 9:12:11 5.1 0.085 54.08 10.877 
519/2003 9:12:12 5.4 0.09 54.08 10.877 
519/2003 9:12:12 5.7 0.095 54.08 10.877 
519/2003 9:12:12 6 0.1 54.08 10.877 
519/2003 9:12:13 6.4 0.106667 54.08 10.879 
5/9/2003 9:12:13 6.7 0.111667 54.1 10.877 
5/9/2003 9:12:13 7.1 0.118333 54.08 10.879 
5/9/2003 9:12:14 7.5 0.125 54.1 10.878 
5/9/2003 9:12:14 8 0.133333 54.1 10.878 
5/9/2003 9:12:15 8.4 0.14 54.1 10.878 Displacement 

Page 1of3 

adjusted time hlho ho= 0.666 



13MWT17 Falling 

5/9/2003 9:12:15 8.9 0.148333 54.1 10.877 Feet 
519/2003 9:12:16 9.5 0.158333 54.1 10.878 -------------
519/2003 9:12:16 10 0.166667 54.08 10.871 10.87 Static 
519/2003 9:12:17 10.6 0.176667 54.08 12.186 1.316 Plotted shaded values. 
519/2003 9:12:18 11.3 0.188333 54.05 12.789 1.919 
519/2003 9:12:18 11.9 0.198333 54.05 12.438 1.568 
519/2003 9:12:19 12.6 0.21 54.05 11.52 0.65 
519/2003 9:12:20 13.4 0.223333 54.05 11.503 0.633 
519/2003 9:12:21 14.2 0.236667 54.05 11.536 0.666 0.000 1.000 
519/2003 9:12:21 15 0.25 54.05 11.473 0.603 
51912003 9:12:22 15.9 0.265 54.05 11.381 0.511 
5/9/2003 9:12:23 16.8 0.28 54.05 11.323 0.453 
51912003 9:12:24 17.8 0.296667 54.05 11.282 0.412 0.060 0.619 
51912003 9:12:25 18.9 0.315 54.03 11.247 0.377 0.078 0.566 
519/2003 9:12:26 20 0.333333 54.05 11.211 0.341 
519/2003 9:12:28 21.2 0.353333 54.05 11.183 0.313 0.117 0.470 
5/9/2003 9:12:29 22.4 0.373333 54.05 11.159 0.289 0.137 0.434 
519/2003 9:12:30 23.8 0.396667 54.05 11.135 0.265 
519/2003 9:12:32 25.2 0.42 54.03 11.116 0.246 0.183 0.369 
519/2003 9:12:33 26.7 0.445 54.05 11.097 0.227 0.208 0.341 
519/2003 9:12:35 28.2 0.47 54.03 11.083 0.213 0.233 0.320 
519/2003 9:12:36 29.8 0.496667 54.05 11.071 0.201 
51912003 9:12:38 31.5 0.525 54.03 11.057. 0.187 0.288 0.281 
51912003 9:12:40 33.3 0.555 54.03 11.044 0.174 0.318 0.261 
519/2003 9:12:42 35.2 0.586667 54.03 11.032 0.162 
~912003 9:12:44 37.3 0.621667 54.03 11.023 0.153 0.385 0.230 
519/2003 9:12:46 39.5 . 0.658333 54.03 11.016 0.146 0.422 0.219 
519/2003 9:12:48 41.8 0.696667 54.03 11.008 0.138 0.460 0207 
519/2003 9:12:51 44.3 0.738333 54.03 11.001 0.131 0.502 0.197 
519/2003 9:12:53 46.9 0.781667 54.03 10.997 0.127 0.545 0.191 
51912003 9:12:56 49.7 0.828333 54.03 10.989 0.119 0.592 0.179 
5/9/2003 9:12:59 52.6 0.876667 54.03 10.984 0.114 0.640 0.171 
5/9/2003 9:13:02 55.7 0.928333 54.03 10.98 0.11 0.692 0.165 
5/9/2003 9:13:05 59 0.983333 54.03 10.975 0.105 0.747 0.158 
5/912003 9:13:09 62.5 1.041667 54.03 10.971 0.101 ().805 0.152 
519/2003 9:13:13 66.2 1.103333 54.03 10.967 0.097 0.867 0.146 
519/2003 9:13:16 70.1 1.168333 54.03 10.961 0.091 0.932 0.1~7 
51912003 9:13:21 74.3 1.238333 54.03 10.958 0.088 1.002 0.132 
519/2003 9:13:25 78.7 1.311667 54.01 10.956 0.086 1.075 0.129 
5/9/2003 9:13:30 83.4 1.39 54.01 10.952 0.082 1.153 0.123 
51912003 9:13:35 88.4 1.473333 54.01 10.951 0.081 1.237 0.122 
519/2003 9:13:40 93.7 1.561667 54.01 10.945 0.075 1.325 0.113 
51912003 9:13:46 99.3 1.655 54.01 10.941 0.071 1.418 0.107 
519/2003 9:13:52 105.2 1.753333 54.01 10.939 0.069 1.517 0.104 
519/2003 9:13:58 111.5 1.858333 54.01 10.934 0.064 1.622 0.096 
519/2003 9:14:04 118.1 1.968333 54.01 10.934 0.064 1.732 0.096 
5/9/2003 9:14:11 125.1 2.085 54.01 10.932 0.062 1.848 0.093 
51912003 9:14:19 132.6 2.21 54.01 10.926 0.056 1.973 0.084 
51912003 9:14:27 140.5 2.341667 54.01 10.924 0.054 2.105 0.081 
5i912003 9:14:35 148.9 2.481667 54.01 10.921 0.051 2.245 0.077 
519/2003 9:14:44 157.8 2.63 54.01 10.919 0.049 2.393 0.074 
5/9/2003 9:14:54 167.2 2.786667 53.99 10.917 0.047 2.550 0.071 
519/2003 9:15:04 . 177.2 2.953333 53.99 10.915 0.045 2.717 0.068 
519/2003 9:15:14 187.8 3.13 53.99 10.912 0.042 2.893 0.063 
5/9/2003 9:15:25 199 3.316667 53.96 10.91 0.04 3.080 0.060 
519/2003 9:15:37 210.9 3.515 53.96 10.908 0.038 3.278 0.057 
51912003 9:15:50 223.5 3.725 53.96 10.904 0.034 3.488 0.051 
519/2003 9:16:03 236.8 3.946667 53.96 10.904 0.034 3.710 0.051 
5/9/2003 9:16:17 250.9 4.181667 53.94 10.903 0.033 3.945 0.050 
5/9/2003 9:16:32 265.8 4.43 53.94 10.901 0.031 4.193 0.047 
5/9/2003 9:16:48 281.6 4.693333 53.94 10.901 0.031 4.457 0.047 
5/9/2003 9:17:05 298.4 4.973333 53.94 10.897 0.027 4.737 0.041 
51912003 9:17:23 316.2 5.27 53.92 10.896 0.026 5.033 0.039 
519/2003 9:17:41 335 5.583333 53.92 10.894 0.024 5.347 0.036 
51912003 9:18:01 354.9 5.915 53.92 10.894 0.024 5.678 0.036 

Page 2of 3 



13MWT17 Falling 

5/9/2003 9:18:22 376 6.266667 53.92 10.892 0.022 6.030 0.033 
519/2003 9:18:45 398.4 6.64 53.89 10.89 0.02 6.403 0.030 
5/9/2003 9:19:08 422.1 7.035 53.92 10.89 0.02 6.798 0.030 
5/9/2003 9:19:34 447.2 7.453333 53.92 10.89 0.02 7.217 0.030 
519/2003 9:20:00 473.8 7.896667 53.92 10.888 0.018 7.660 0.027 
5/9/2003 9:20:28 502 8.366667 53.92 10.888 O.Q18 8.130 0.027 
5/9/2003 9:20:58 531.9 8.865 53.89 10.886 0.016 8.628 0.024 
51912003 9:21:30 563.5 9.391667 53.89 10.886 0.016 9.155 0.024 
519/2003 9:22:03 597 9.95 53.89 10.885 0.015 9.713 0.023 
5/912003 9:22:39 632.5 10.54167 53.89 10.885 0.015 10.305 ·0.023 
519/2003 9:23:16 670.1 11.16833 53.87 10.883 0.013 10.932 0.020 
51912003 9:23:56 709.9 11.83167 53.85 10.881 0.011 11.595 0.017 
51912003 9:24:38 752.1 12.535 53.85 10.88 O.Q1 12298 0.015 
5/9/2003 9:25:23 796.8 13.28 53.85 10.878 0.008 13.043 0.012 
519/2003 9:26:11 844.2 14.07 53.83 10.876 0.006 13.833 0.009 
519/2003 9:27:01 894.4 14.90667 53.85 10.876 0.006 14.670 0.009 
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TETRA-TECH NUS · 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

Crane IN 
9060 CTO 0279 
Rising Head 

Done By: Fred W. Ramser 
Checked By: ~ ~)fO~ 

Radius of WeH Casing (in.) : 

Effective Radius of Well Screen (in.) : 

Length of Well Screen (ft.): 

Time for 37°.k head change (min.) : 

Hydrauiic Conductivity (K) : 

1 = r 
1=R 

10 =l 
0.14 =To 

1.20E-02 ft./min. 
2.01E-04 ft./sec. 
1.73E+01 ft./ day 
6.12E-03 cm./sec. 

ADJUSTED SLUG TEST DATA ATTACHED 

Well/Boring No.: 13MWT17 
confined 
9-May-03 

Aquifer Type: 

Test Date: 

Equation: 

r 2 x Ln(L/R) K=--------
2 x L x To 
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HYDRAULIC CONDUCTIVITY TESTING DATA SHEET 

PRo.ECT NAME: .... C...1i~ .. .. . ..... .. .. .... .. .. ..... ..... .......... . Ytfll/BORING NO.: \)~(I_ .. 
PRo.ECT NO.: . C\q~ .. ~ ~')..\'L.. . .. GEOLOGIST: . ~~~----~l\u(.OV:i.t... ................................ . 
YtW. DIAMETER:'}-~-~~-- . . SCREEN LENGlH~EPlH: -~~/--~--~~':. ...... 1EST NO.: ... ?.. .............. . 
. STATIC WAlER lE\IEL (Oepth/El9'1Gtton): .... 1.:-:)~..................................................... DATE: }.f'/.il ............ . 
TEST T'rPE (Rlafng/tallln9/Conatont Head): .. -~--.. .. . . . .. . . . . .. . . . . .. . . . OIECKED: . . ... ... .. ... . . .... ... . ...... . ...... . " - ... ;-
UErnOO OF INDUCING WA'JER lE\IEL OIANGE: .\ .. S.~--~~ ~-~~-~~---~\~.... PAGE ..... OF ......... . 

REF£RENCE PT. FOR WL MEAS. (Top of Casing. Tron8ducer. etc.):--~-~~---~~---·····························:······ 
ELAPSED 

TIME 
(min. or sec.) 

~MEASURED DRAWOOWN ELAPSED MEASURED ORAWOOWN 
ATER LEVEL OR HEAD (hH) TIME WATER LEVEL OR HEAD (AH) 

(f.:et) (feet) (min. or sec.) (feet) (feet) 

'\,~ \() -'YNo n t;}k \.O.:\~'t -o.~""~ BOREHOLE' 

)-~ ~ _t;~"3 -'}. ~51 .,.~ .. ..\. lt\\_-n,9. ~ .. 6-o~ s~ 

~ .. <1 ~~~)<\ -\.~'-l, \ot;:: _").. \.~ -=-tC\H. -<.). \ C\.'). Peoths (BGLl 

5.,, C\. .. <t C\,l{ -e> .ct~~ \"1"\ .. 'i' u>.~o, ... ().\1C\ 

(:,_i:> 
1---=:...:_--1-_:_ _ _;_:~1--~-.!!...ll~-l-~~'...._~--~.1.ll:~-l--~U!....:.=..:::~ ~1--~~'~~-~=~'--

~ -

\t9-C)ti; -() J(~' l~C\.o \.O.~"ln ............ \(eCo 

\i)_c') c:-
l--~~--1---=~-=-~i-..:~...L..:SL:___._ ___ __J'------1-------'1 ~.== 

\\9 ... ~').t} -0 .c::\(.,,.\ 

~ ... S\tl Zi---_,___ ~ 

\~-0 
i--~==----+-__:.:_:...._:...._--1e-:::.-=....!:....!'..~--------J-----J-----1 ~~~= 

CLi.-t.ai-
0 1-o:

i----=-=---+-~~~--l-Jo~~_.__----------1------f-----1 ,,~~= 

-0 .. \.\.,, \ 
~!:lb~ -c') -~\\ 
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"' .. b"\"' -<> .. ~~d. 

ic_~ l--C;~'!.#---+-..»-L.=!....=..w~-~~---------1------f-----I~~--'-~~~~~....:..--\l\_b"lt.. -·o ... 1>\ 
"\\ _~ tO :to'i -() ... 1..,, 
"hC\,,'i \.O.""l.~ - (),1-~ 

~~~w~ 
REMARKS: 

:SZ. Indicate SWl. 
Depth on o..Owing 
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13MWT17 Rising 

In-Situ Inc. MiniTroll Pro 

Report gen 519/2003 8:49:43 
Report fror ... \SN00824 2003-05-09 092853 13MWT17 Rising.bin 

. Win-Situ V 4.41 

Serial num 
Firmware\ 
Unit name: 

TeStname: 

824 
3.06 

13MWT17 Rising 

Testdefme 519/2003 9:28:12 
Teststarte 519/2003 9:28:53 
Test stoppi NI A NIA 
Test extrac NI A NI A 

Data gathered using logarithmic testing 
Maximun Seconds. 
Number• 105 · 

TOTAL DA 105 

Channel number [1 J 
Measurer Temperature 
Channel r Temperature 

Channel number (2) 
Measurer Pressure 
Channel r Depth 
Sensor R 30 PSIG. 
Specific g 1 

Chan[1J Chan[2J 
Date Time ET (sec) ET (min) Fahrenheit Feet H20 adjusted time h/ho 

-------- --------____ ,,, ____ 
5/9/2003 9:28:53 0 0.0000 53.83 10.874 
519/2003 9:28:53 0.3 0.0050 53.87 1Q.885 
519/2003 9:28:53 0.6 0.0100 53.87 10.889 
51912003 9:28:54 0.9 0.0150 53.89 10.89 
519/2003 9:28:54 1.2 0.0200 53.89 10.892 
519/2003 9:28:54 1.5 0.0250 53.89 10.894 
51912003 9:28:55 t.8 0.0300 53.92 10.894 
519/2003 9:28:55 2.1 0.0350 53.89 10.894 
519/2003 9:28:55 2.4 0.0400 53.89 10.896 10.896 Static Plotted shaded values. 
51912003 9:28:56 2.7 0.0450 53.92 10.896 
51912003 9:28:56 3 0.0500 53.92 10.896 Displacement 
51912003 9:28:56 3.3 0.0550 53.92 10.896 Feet 
519/2003 9:28:56 3.6 0.0600 53.92 10.445 -0.541 
51912003 9:28:57 ,3.9 0.0650 53.92 8.533 -2.453 
519/2003 9:28:57 4.2 0.0700 53.92 9.022 -1.964 
~/2003 9:28:57 4.5 0.0750 53.92 9.349 -1.637 
5/9/2003 9:28:58 4.8 0.0800 53.92 9.639 -1.347 0.005 0.823 
51912003 9:28:58 5.1 0.0850 53.92 9.816 -1.17 
5/9/2003 9:28:58 5.4 0.0900 53.92 9.921 -1.065 0.015 0.651 
51912003 9:28:59 5.7 o.p95o 53.92 9.994 -0.992~ 
5/9/2003 9:28:59 6 0.1000 53.92 10.055 -0.931 0.025 0.569 
519/2003 9:28:59 6.4 0.1067 53.92 10.111 -0.875 0.032 0.535 
519/2003 9:29:00 6.7 0.1117 53.92 10.167 -0.819 0.037 0.500 
5/9/2003 9:29:00 7.1 0.1183 53.92 10.216 -o.n 0.043 0.470 
5/9/2003 9:29:00 7.5 0.1250 53.92 10.255 -0.731~ 
5/9/2003 9:29:01 8 0.1333 53.92 10.287 -0.699 0.058 0.427 
519/2003 9:29:01 8.4 0.1400 53.92 10.326 -0.66 0.065 0.403 
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13MWT17 Rising 

519/2003 9:29:02 8.9 0.1483 53.92 10.373 -0.613 0.073 0.374 
51912003 9:29:02 9.5 0.1583 53.92 10.404 -0.582 0.083 0.356 
519/2003 9:29:03 10 0.1667 53.89 10.425 -0.561 0.092 0.343 
519/2003 9:29:03 10.6 0.1767 53.89 10.449 -0.5371•. 111111 
519/2003 9:29:04 11.3 0.1883 53.89 10.474 -0.512 0.113 0.313 
519/2003 9:29:05 11.9 0.1983 53.89 10.494 -0.492 0.123 0.301 
519/2003 9:29:05 12.6 0.2100 53.89 10.515 -0.471 0.135 0.288 
5/9/2003 9:29:06 13.4 0.2233 53.89 10:534 -0.452 0.148 0.276 
5/9/2003 9:29:07 14.2 . 0.2367 53.89 10.552 -0.434 0.162 0.265 
519/2003 9:29:08 15 0.2500 53.89 10.569 -0.417 0.175 0.255 
519/2003 9:29:09 15.9 0.2650 53.89 10.59 -0.396 0.190 0.242 
51912003 9:29:10 16.8 0.2800 53.89" 10.597 -0.389 
519/2003 9:29:11 17.8 0.2967 53.87 10.61 -0.376 0.222 0.230 
5/9/2003 9:29:12 18.9 0.3150 53.87 10.622 -0.364 0.240 0.222 
51912003 9:29:13 20 0.3333 53.89 10.634 -0.352 0.258 0.215 
519/2003 9:29:14 21.2 0.3533 53.89 10.647 -0.339 0.278 0.207 
5/912003 9:29:15 22.4 0.3733 53.87 10.665 -0.321 
51912003· 9:29:17 23.8 0.3967 53.87 10.668 -0.318 0.322 0.194 
51912003 9:29:18 25.2 0.4200 53.87 . 10.676 -0.31 0.345 0.189 
519/2003 9:29:20 26.7 0.4450 53.89 10.685 -0.301 0.370 0.184 
51912003 9:29:21 28.2 0.4700 53,87 10.693 -0.293 0.395 0.179 
519/2003 9:29:23 29.8 0.4967 53.87 10.7 -0.286 0.422 0.175 
519/2003 9:29:24 31.5 0.5250 53.89 10.705 -0.281 0.450 0.172 
51912003 9:29:26 33.3 0.5550 53.87 10.711 -0.275 0.480 0.168 
519/2003 9:29:28 35.2 0.5867 53.87 10.719 -0.267 0.512 0.163 
51912003 9:29:30 37.3 0.6217 53.87 10.724. -0.262 0.547 0.160 
519/2003 9:29:32 39.5 0.6583 53.87 10.73 -0.256 0.583 0.156 
5/9/2003 9:29:35 41.8 0.6967 53.87 10.734 -0.252 0.622 0.154 
519/2003 9:29:37 44.3 0.7383 53.87 10.739 -0.247 0.663 0.151 
519/2003 9:29:40 46.9 0.7817 53.87 10.745 -0.241 0.707 0.147 
519/2003 9:29:43 49.7 0.8283 53.87 10.75 -0.236 0.753 0.144 
519/2003 9:29:45 52.6 0.8767 53.87 10.754 -0.232 0.802 0.142 
519/2003 9:29:49 55.7 0.9283 53.87 10.758 -0.228 0.853 0.139 
51912003 9:29:52 59 0.9833 53.87 10.762 -0.224 0.908 0.137 
519/2003 9:29:55 62.5 1.0417 53.87 10.765 -0.221 0.967 0.135 
519/2003 9:29:59 66.2 1.1033 53.87 10.n1 -0.215 1.028 0.131 
51912003 9:30:03 70.1 1.1683 53.87 10.n8 -0.208 1.093 0.127 
519/2003 9:30:07 74.3 1.2383 53.87 10.n5 -0.211 1.163 0.129 
51912003 9:30:12 78.7 1.3117 53.87 10.78 -0.206 1.237 0.126 
519/2003 9:30:16 83.4 1.3900 53.87 10.784 -0.202 1.315 0.123 
519/2003 9:30:21 88.4 1.4733 53.87 10.786 -0.2 1.398 0.122 
519/2003 9:30:27 93.7 1.5617 53.87 10.788 -0.198 1.487 0.121 
5/9/2003 9:30:32 .99.3 1.6550 53.87 10.79 -0.196 1.580 0.120 
519/2003 9:30:38 105.2 1.7533 53.85 10.794 -0.192 1.678 0.117 
51912003 9:30:44 111.5 1.8583 53.85 10.799 -0.187 1.783 0.114 
5/9/2003 9:30:51 118.1 1.9683 53.87 10.801 -0.185 1.893 0.113 
519/2003 9:30:58 125.1 2.0850 53.87 10.801 -0.185 2.010 0.113 
519/2003 9:31:05 132.6 2.2100 53.85 10.805 -0.181 2.135 0.111 
51912003 9:31:13 140.5 2.3417 53.85 10.807 -0.179 2.267 0.109 
519/2003 9:31:22 148.9 2.4817 53.85 10.809 -0.1n 2.407 0.108 
519/2003 9:31:3'1 157.8 2.6300 53.85 10.812 -0.174 2.555 0.106 
519/2003 9:31:40 167.2 2.7867 53.85 10.816 -0.17 2.712 0.104 
519/2003 9:31:50 1n.2 2.9533 53.85 10.816 -0.17 2.878 0.104 
519/2003 9:32:01 187.8 3.1300 53.85 10.818 -0.168 3.055 0.103 
519/2003 9:32:12 199 3.3167 53.83 10.82 -0.166 3.242 0.101 
5/9/2003 9:32:24 210.9 3.5150 53.85 10.822 -0.164 3.440 0.100 
519/2003 9:32:36 223.5 3.7250 53.85 10.825 -0.161 3.650 0.098 
519/2003 9:32:50 236.8 3.9467 53.85 10.825 -0.161 3.872 0.098 
519/2003 9:33:04 250.9 4.1817 53.83 10.828 -0.158 4.107 0.097 
519/2003 9:33:19 265.8 4.4300 53.83 10.828 -0.158 4.355 0.097 
519/2003 9:33:34 281.6 4.6933 53.83 10.831 -0.155 4.618 0.095 
519/2003 9:33:51 298.4 4.9733 53.83 10.833 -0.153 4.898 0.093 
5/912003 9:34:09 316.2 5.2700 53.83 10.835 -0.151 5.195 0.092 
5/9/2003 9:34:28 335 5.5833 53.83 10.837 -0.149 5.508 0~091 
5/9/2003 9:34:48 354.9 5.9150 53.83 10.837 -0.149 5.840 0.091 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DAT A EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

Crane IN 
9060 CTO 0279 
Falling Head 

Done By: Fred W. Ramser 
Checked By: ~ fo~'Jjd\ 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen (in.) : 

Length of Well Screen (ft.): 

Time for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
1=R 

10 =L 
17.70 ~To 

9.39E-05 ft/min. 
1.57E-06 ft./sec. 
1.35E-01 ft./dav 
4.77E-05 cm./sec. 

ADJUSTED SLUG iEST DATA ATTACHED 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

Equation: 

13MWT20 
confined 
10-May-03 

r 2 x Ln(L/R) 
K = _l_x_L_x...._T_o ..... 



. 

Tetra Tech NUS. Inc. 

HYDRAULIC CONDUCTIVITY 
TESTING DATA SHEET 

~t . 
PRO.ECT NAME: . ...... . ·····················-·································································. v.a.L./BORING NO.: -~~.lo .... 
PRO.ECT NO.: ....... ~ ..•• ~ ..• .0~!~ ..... GEOLOGIST: ...•. ~---~~~····································-············ 
EU. DIAMElER: ..... }.;~···--······· " ,. ~ LENGTH/DEPTH: •. ~ ••..•••..••.•••. ~&~ .. :!:Q. .. 1£ST NO.: ···-······-············ 

STATIC WAlER L£VEL {Depth/Elewtfon): ...... ~.~~~.:·-··-··-····························-·······-········ DAlE: •.. 5..f.i!./2.~ ... -.... 
lEST TIPE {Rlslng/Folllng/Constant Head): ... f.Au..~~···················-········· CHECKED: ··········-····-···············-·····-·-. . \ ~r~ ~r ~ ·~ ~ METHOD OF INDUCING WATER l£V£l.. atANGE: ··-·=· ~ ..... ..k •....•• : •·····- ~9.9. ..... ~. ··-···-· PAGE .L.OF .•. \._. 

REFERENCE PT. FOR Y4. MEAS. (Top of Casing. Transducer, etc.): .. ~.~ .. - .. }Q.~?."J.. .... -··-······-··· 
ELAPSED MEASURED DRAwoori ELAPSED MEASURED ORA'M>O~ 1llELL SDIBIAJU& 
~ME WATER LEVEL OR HEAD AH) TIME WATER LEVEL OR HEAD AH) ---s ,__ ,... WEU. , fl or MC.) (feet) {feet) ~·or MC.) (feet} (feet) 

\...;../() 
..._..... 

\ ~ ~\( )'-\. 0 \, :--. 'J... \.~-~'lb ~-'-\~'A. 80R£HOlE, 

~"n~i;;- 'M'\ .. (\~ ~\ '\~<o ~).b~ \'l·"-'\\'\ 0-'\4 ~/, 

8 .. t)cg~ \C\ ·~""- ..:\ . \.\. \.\ 'l. ~ "> ·"" ')_ i \.\_:"\""\~ Q.Q-, • Dwtbs (JOC) 
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~ ~'"~ '"'\ .'-'.t; \~<Jc')\ O_U)'"!> 
. 

\.'\ _( o.'l'\ 
SL Indicate SWL 

\~ .b<\~ Depth on Drawing 

REMARKS: 

CALCS.SKETCH MAPS, ETC.: 
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13MWT20 Falling 

In-Situ Inc. MiniTroll Pro 

Report generated: 5111/2003 13:27:58 
Report from file: ... \SN09015 2003-05-10 084709 13MWT20 Falling.bin 
Win-Situ Version 

Sertal number: 
Finnware Version 
Unit name: 

4.41 . 

9015 
3.04 

MW-14FW 

Test name: 13MWT20 FSning 

Test defined on: 5110/2003 8:46:53 
Test started on: 5110/2003 8:47:09 
Test stopJ>ed on: NIA NIA 
Test extracted on: NIA NIA 

Data gathered using Logarithmic testing 
Maximum time betwE Seconds. 
Number of data sami •53 

TOTAL DATA SAMPU 153 

Channel number (1J 
Measurement type: Temperature 
Channel name: OnBoard Temp 

Channel number (2J 
Measurement type: Pressure 
Channel name: 
Sensor Range:. 30PSIG. 
Specific gravity: 1 

Date Time ET (sec) ET ((min) 
·----- -----

5/10/2003 8:47:09. 0 0 
5/10/2003 8:47:09 0.3 0.005 
5110/2003 8:47:10 0.6 0.01 
5/10/2003 8:47:10 0.9 0.015 
5/10/2003 8:47:10 . 1.2 0.02 
5/10/2003 8:47:11 1.5 0.025 
5110/2003 8:47:11 1.8 0.03 
5110/2003 8:47:11 2.1 0.035 
.5110/2003 8:47:12 2.4 0.04 
5110/2003 8:47:12 2.7 0.045 
5110/2003 8:47:12 3 0.05 
5110/2003 8:47:12 3.3 0.055 
5/10/2003 8:47:13 3.6 0.06 
5/10/2003 8:47:13 3.9 0.065 
5110/2003 8:47:13 4.2 0.07 
5/10/2003 8:47:14 4.5 0.075 
5110/2003 8:47:14 4.8 0.08 
5110/2003 8:47:14 5.1 0.085 
5/10/2003 8:47:15 5.4 0.09 
5/10/2003 8:47:15 5.7 0.095 
5/10/2003 8:47:15 6 0.1 
5110/2003 8:47:15 6.4 0.106667 
5110/2003 8:47:16 6.7 0.111667 
5/1012003 8:47:16 7.1 0.118333 
5/10/2003 8:47:17 7.5 0.125 
5110/2003 8:47:17 8 0.133333 
5/10/2003 8:47:18 8.4 0.14 

Chan[1) Chan[2] Displacement 
Fahrenheit Feet H20 Feet ho= 1.128 
---------------·-----adjusted time hlho 

54.02 18.104 0 
54.07 18.104 0 
54.09 18.104 0 
54.09 18.104 0 
54.09 18.104 0 
54.11 18.104 0 
54.11 20.016 1.912 
54.11 20.04 1.936 
54.11 20.15 2.046 
54.11 20.174 2.07 
54.11 19.571 1.467 
54.11 18.578 0.474 

. 54.14 19.593 1.489 
54.14 19.483 1.379 
54.14 19.339 1.235 
54.14 19.358 1.254 
54.14 19.403 1.299 
54.14 19.546 1.442 
54.14 19.388 1.284 
54.14 19.362 1.258 
54.14 19.423 1.319 
54.14 19.405 1.301 
54.14 19.392 1.288 
54.14 19.403 1.299 
54.14 19.407 1.303 
54.14 19.405 1.301 
54.14 19.386 1.282 
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13MWT20 Falling 

511o/2003 8:47:18 8.9 0.148333 54.14 19.393 1.289 
5/10/2003 8:47:19 9.5 0.158333 54.16 19.389 1.285 
5/10/2003 8:47:19 10 0.166667 54.11 19.376 1.272 
5/10/2003 8:47:20 10.6 0.176667 54.11 19.374 1.27 
5/10/2003 8:47:20 11.3 0.188333 54.11 19.37 1.266 
5/10/2003 8:47:21 11:9 0.198333 54.11 19.366 1.262 
5/10/2003 8:47:22 12.6 0.21 54.09 19.365 1.261 
5/10/2003 8:47:22 13.4 0.223333 54.09 19.361 1.257 
5/10/2003 8:47:23 14.2 0.236667 54.09 19.357 1.253 
5/10/2003 8:47:24 15 0.25 54.09 19.355 1.251 
5/10/2003 8:47:25 15.9 0.265 54.09 19.349 1.245 
5/10/2003 8:47:26 16.8 0.28 54.09 19.347 1.243 
5/10/2003 8:47:27 17.8 0.296667 54.09 19.341 1.237 
5/10/2003 8:47:28 18.9 0.315 54.09 19.339 1.235 
5110/2003 8:47:29 20 0.333333 54.09 19.335 1.231 
5/10/2003 8:47:30 21.2 0.353333 54.09 19.331 1.227 
5/10/2003 8:47:32 22.4 0.373333 54.09 19.328 1.224 
5/10/2003 8:47:33 23.8 0.396667 54.09 19.331 1.227 
5/10/2003 8:47:34 25.2 0.42 54.09 19.316 1.212 
5/10/2003 8:47:36 26.7 0.445 54.09 19.324 1.22 
5/10/2003 8:47:37 28.2 0.47 54.09 19.328 1.224 
5110/2003 8:47:39 29.8 0.496667 54.09 w.304 1.2 
5110/2003 8:47:41 31.5 0.525 54.09 19.302 1.198 
5/10/2003 8:47:42 33.3 0.555 54.09 19.296 1.192 
5/10/2003 8:47:44 35.2 0.586667 54.09 19.292 1.188 
5110/2003 8:47:46 37.3 0.621667 54.07 19.287 1.183 
5/10/2003 8:47:49 39.5 0.658333 54.07 19.283 1.179 
5110/2003 8:47:51 41.8 0.696667 54.07 19.277 1.173 
5/10/2003 8:47:53 44.3 0.738333 54.07 19.271 1.167 Plotted $haded values. 
5110/2003 8:47:56 46.9 0.781667 54.07 19.265 1.161 
5110/2003 8:47:59 49.7 0.828333 54.07 19.257 1.153 
5110/2003 8:48:02 52.6 0.876667 54.07 19.252 1.148 
5/10/2003 8:48:05 55.7 0.928333 54.07 19.246. 1.142 adjusted time h/ho 
5110/2003 8:48:08 59 0.983333 54.07 19.238 1.134 
5/10/2003 8:48:12 62.5 1.041667 54.07 19.232 1.128 0.000 1.000 
5/10/2003 8:48:15 66.2 1.103333 ·54.2 19.207 1.103 0.062 0.978 
5/10/2003 8:48:19 70.1 1.168333 54.2 19.206 1.102 0.127 0.977 
5110/2003 8:48:23 74.3 1.238333 54.2 19.206 1.102 0.197 0.977 
5/10/2003 8:48:28 78.7 1.311667 54.2 19.204 1.1 0.270 0.975 
5110/2003 8:48:32 83.4 1.39 54.2 19.204 1.1 0.348 0.975 
5110/2003 8:48:37 88.4 1.473333 54.2 19.204 1.1 0.432 0.975 
5/10/2003 8:48:43 93.7 1.561667 54.11 19.177 1.073 0.520 0.951 
5110/2003 8:48:48 99.3 1.655 54.11 19,167 1.063 0.613 0.942 
5110/2003 8:48:54 105.2 1.753333 54.09 19.158 1.054 0.712 0.934 
5/10/2003 8:49:01 111.5 1.858333 54.09 19.148 1.044 0.817 0.926 
5/10/2003 8:49:07 118.1 1.968333 54.09 19.136 1.032 0.927 0.915 
5/10/2003 8:49:14 125.1 2.085 54.09 19.127 1.023 1.043 0.907 
5/10/2003 8:49:22 132.6 2.21 54.09 19.115 1.011 1.168 0.896 
5/10/2003 8:49:30 140.5 2.341667 54.07 19.105 1.001 
5110/2003 8:49:38 148.9 2.481667 54.07 19.096 0.992 1.440 0.879' 
5/10/2003 8:49:47 157,8 2.63 54.07 19.082 0.978 1.588 0.867 
5/10/2003 8:49:56 167.2 2.786667 54.07 19.07 0.966 1.745 0.856 
5/10/2003 8:50:06 177.2 2.953333 54.07 19.058 0.954 1.912 0.846 
5110/2003 8:50:17 187.8 3.13 54.07 19.047 0.943 2.088 0.836 
5/10/2003 8:50:28 199 3.316667 54.05 19.035 0.931 2.275 0.825 
5/10/2003 8:50:40 210.9 3.515 54.05 19.02 0.916 2.473 0.812 
5/10/2003 8:50:53 223.5 3.725 54.05 19.006 0.902 2.683 0.800 
5/10/2003 8:51:06 236.8 3.946667 54.05 18.992 0.888 2.905 0.787 
5/10/2003 8:51:20 250.9 4.181667 54.05 18.977 0.873~ 
5110/2003 8:51:35 265.8 4.43 54.05 18.961 0.857 3.388 0.760 
5110/2003 8:51:51 281.6 4.693333 54.02 18.944 0.84 3.652 0.745 
5/10/2003 8:52:07 298.4 4.973333 54.02 18.93 0.826 3.932 0.732 
5/10/2003 8:52:25 316.2 5.27 54.02 18.914 0.81 4.228 0.718 
5/10/2003 8:52:44 335 5.583333 54.02 18.895 0.791 4.542 0.701 
5/10/2003 8:53:04 354.9 5.915 54.02 18.879 0.775 4.873 0.687 
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5/10/2003 8:53:25 376 6.266667 54.02 18.862 0.758 5.225 0.672 
5/10/2003 8:53:47 398.4 6.64 54.02 18.844 0.74 5.598 0.656 
5/10/2003 8:54:11 422.1 7.035 54.02 18.825 o.121111111R1PFE IR 
5/10/2003 8:54:36 447.2 7.453333 54.02 18.807 0.703 6.412 0.623 
5/10/2003 8:55:03 473.8 7.896667 54 18.788 0.684 6.855 0.606 
5/10/2003 8:55:31 502 8.366667 54 18.768 0.664 7.325 0.589 
5/10/2003 8:56:01 531.9 8.865 54.02 18.75 0.646 7.823 0.573 
5/10/2003 8:56:33 563.5 9.391667 54 18.731 0.627 8.350 0.556 
5/10/2003 8:57:06 597 9.95 54 18.712 0.608 8.908 0.539 
5/10/2003 8:57:42 632.5 10.54167 54 - 18.694 0.59 
5/10/2003 8:58:19 670.1 11.16833 54 18.673 0.569 10.127 0.504 
5/10/2003 8:58:59 709.9 11.83167 54 18.655 0.551 10.790 0.488 
5/10/2003 8:59:41 752.1 12.535 54 18.636 0.532 11.493 0.472 
5/10/2003 9:00:26 796.8 13.28 54 18.616 0.512 12.238 0.454 
5/10/2003 9:01:13 844.2 14.07 54 18.597 0.493 
5/10/2003 9:02:03 894.4 14.90667 54 18.579 0.475 13.865 0.421 
5/10/2003 9:02:57 947.5 15.79167 54 18.561 0.457 14.750 0.405 
5/10/2003 9:03:53 1003.8 16.73 54 18.542 0.438 15.688 0.388 
5/10/2003 9:04:52 1063.4 17.72333 54 18.526 . 0:422 16.682 0.374 
5/10/2003 9:05:56 1126.6 18.n667 54 18.507 0.403 17.735 0.357 
5/10/2003 9:07:03 1193.5 19.89167 54 18.491 0.387 18.850 0.343 
5/10/2003 9:08:13 1264.4 21.07333 54 18.476 0.372 
5110/2003 9:09:29 1339.5' 22.325 54 18.46 0.356 21.283. 0.316 
5/10/2003 9:10:48 1419 23.65 54 18.444 0.34 22.608 0.301 
5/10/2003 9:12:12 1503.3 25.055 . 54 18.431 0.327 24.013 0.290 
5/10/2003 9:13:42 1592.6 26.54333 54 18.415 0.311 25.502 0.276 
5/10/2003 9:15:16 1687.1 28.11833 54 18.403 0.299 21.on 0.265 
5110/2003 9:16:56 1787.2 29.78667 54 18.395 0.291 28.745 0.258 
5110/2003 9:18:42 1893.3 31.555 54 18.386 0.282 30.513 0.250 
5/10/2003 9:20:35 2005.7 33.42833 54 18.374 0.27 32.387 0.239 
5110/2003 9:22:34 2124.7 35.41167 54 18.36 0256 34.370 0.227 
5110/2003 9:24:40 2250.8 37.51333 54 18.347 0.243 36.472 0.215 
5/10/2003 9:26:53 2384.4 39.74 54 18.337 0.233 38.698 0.207 
5/10/2003 9:29:15 2525.9 42.09833 54 18.329 0.225 41.057 0.199 
5110/2003 9:31:45 2675.8 44.59667 54 18.321 0.217 43.555 0.192 
5110/2003 9:34:24 2834.6 47.24333 54 18.31 0.206 46.202 0.183 
5110/2003 9:37:12 3002.8 50.04667 54 18.306 0.202 49.005 0.179 
5/10/2003 9:40:10 3180.9 53.015 54 18.298 0.194 51.973 0.172 
5110/2003 9:43:19 3369.6 56.16 54 18.292 0.188 55.:118 0.167 
5110/2003 9:46:39 3569.5 59.49167 54 18.284 0.18 58.450 0.160 
5110/2003 9:50:10 3781.2 63.02 54 18.271 0.167 61.978 0.148 
5110/2003 9:53:55 4005.5 66.75833 54 18.267 0.163 65.717 0.145 
5/10/2003 9:57:52 4243.1 70.71833 54 18.261 0.157 69.6n 0.139 
5/10/2003 10:02:04 4494.7 74.91167 54 18.257 0.153 73.870 0.136 
5110/2003 10:06:30 4761.3 79.355 54 18.255 0.151 78:313 0.134 
5/10/2003 10:11:13 5043.7 84.06167 54 18.251 0.147 83.020 0.130 
5/10/2003 10:16:12 5342.8 89.04667 54 18.247 0.143 88.005 0.127 
5/10/2003 10:21:29 5659.6 914.32667 54 18.241 0.137 93.285 0,121 
5/10/2003 10:27:04 5995.2 99.92 54 18.239 0.135 98.878 0.120 
5110/2003 10:33:00 6350.7 105.845 54 18.235 0.131 104.803 0.116 
5110/2003 10:39:16 6727.2 112.12 54 18.232 0.128 111.078 0.113 
5/10/2003 10:45:55 7126.1 118.7683 54 18.228 0.124 117.727 0.110 
5/10/2003 10:52:58 7548.6 125.81 54 18.228 0.124 124.768 0.110 
5110/2003 11:00:25 7996.1 133.2683 54 18.228 0.124 132.227 0.110 
5/10/2003 11:08:19 8470.1 141.1683 54 18.232 0.128 140.127 0.113 
5/10/2003 11:16:41 8972.2 149.5367 54 18.235 0.131 148.495 0.116 
5/10/2003 11:25:33 9504.1 158.4017 54.02 18.235 0.131 157.360 0.116 
5/10/2003 11:34:57 10067.5 167.7917 54 18.235 0.131 166.750 0.116 
5/10/2003 11:44:53 10664.3 177.7383 54 18.237 0.133 176.697 0.118 
5/10/2003 11:55:26 11296.5 188.275 54.02 18.247 0.143 187.233 0.127 
5/10/2003 12:06:35 11966.1 199.435 54.02 18.253 0.149 198.393 0.132 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: Crane IN 
Project No.: 

Test Type: 

9060 CTO 0279 · 
Rising Head 

Done By: Fred W. Ramser 

Checked By: ~~ foP.,°Jp3 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen (in.): 

length of Well Screen (ft.) : 

Time for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
1=R 

10 =l 
18.30 =To 

9.08E-05 ft.Im in. 
1.51E-06 ft./ sec. 
1.31E-01 ftJdav 
4.61E-05 cmJsec. 

ADJUSTED SLUG TEST DATA ATTACHED 

WelUBoring No.: 13MWT20 
confined 
10-May-03 

Aquifer Type: 

Test Date: 

Eq..,ation: 

r 2 x Ln(LIR) 
K= 2 x L x To 

~\ 



~ HYDRAULIC CONDUCTIVITY 
TESTING DATA SHEET 

Tetra Tech NUS. Inc. 

PRo.ECT NAME: ....... ~NE..................................................................................... WELL/aORING NO.: . ~3._~.~.0. 
PRo.ECT NO.: ..... ~~O. •.. UO. .. Q~°}~....... GEOLOGIST: -~--~~~;. .................................................... . 
WELL DIAMETER: ..... 4~.............. SCREEN LENG1H/DEP1H: .•.. ~ .. ~ ....... 1.:t::~}~Q. lEST NO.: ·-···-·····-·····~··· 

. , 
STATIC WAlER LEVEL (Depth/aewtfon): ..... ~.:~:!-....................... :....................................... DATE: •. .'Sf'!..f?..1 ........ . 

3 1EST TYPE (Rfslng/Falllng/Conatant Head): ..••• ~"±.-?.~!?:.......................... CHEa<EO: .............................................. . 

~ ME1HOO OF INDUCING WATER lE'JEL CHANGE: ... ~ .. :~ ... l..~l~ ..... ~--~~-·--· PAGE J ... OF .... ~ •••... 
! REFERENCE PT. FOR Ytt.. MEAS. (Top of Casing. Transducer. etc.): .. :s~~~-~~ ..... J>.Q .. ~.~1:: ............. . 
•1--~~=---r-=-"'."'"-""=----w-::-__.-.---,.-~ELA---..P=SEO=----M~E-ASU---R=ED___,r--OR_A_WD __ OWN--..,-IEl--t-SCH£M---ATI-c-----1 

~ TIME , WA~~ OR HEAD·(AH} re ~ 
. ELAPSED MEASURED ORAWDO?J:j 
1,..!l~EMC.) WATER LEVEL OR HEAD AH} i (feet) (feet) tmln. °' aec.1 tfeetJ · (feet) - - -VIEU. -1' 

BCHHOl£ if I. -
\~-"-')~ 0 0 

-J,., \"\':). ~ 0-0~ \\,-\\ \ 

~ <'.(Tl~ \~.'\.\~ -\ :~"' 
g ~-~t..<i" \,\).C\~~ -\ .. ~\ 
< 

~.~A. \("°°~ -\.'}.~ 

h~C- \1. \()°') -\.\~ 
'-\. .. \CA \I~')..\; -o .. cu," 

n .. '5\:, -0-\\.\. 

l--':....s..;-----+---~~--1--..:...:..-"----f---------+---------1,__ ____ __, ~::::: ,... __ 
z---1--.=:;,~----1-......;_~;..;._--1--~~L--f------.--1---------lf---------l~-z-

~· (mCl 
~~~ ... 

"'l..l.'r,."' 

tt. .ca 
\( \~ ,, ,\t')~ -t>J5 

4. =1:i= o-tj-
.t--...."--------------11---------1----------1---------1--------~, :~: , 
~:..:......~~1---=~~"'-l--~---~1--~~~1--~~--1--~~--1 ~.== 'l.'l.~~ 

---=------""----+--'--"-o---_..-----------1-----------------11------~ 5'--"'-+--'U~~-~=-

~ 
-i 

---.., 
.... -_, 

1 

-l 

"'I 
~ ... 

- \'1.ct ~C\ ":> \. S'l 
\0 .'°})\ \~ ..O'\\'-' 

61 .. o'). \~ .. c<a~ 

... 0 -"\\.\ 

-0 .'l.."'i<t 

-0.\1 

REMARKS: 

Sl lndlcGte SWl. 
Depth on Dnlwlng 

t=t=t::t::1r:::t:1:::t:::t::t:t:::t::t:::t:t::t::t:ttr:::t:1:::t:::t::t:t:::t:t::t::t:t::t:r:::t:1:::t:::t::t:t:::t:t:::t:t::t::t:t::t:r:::t:1'.::1 "······················································-···. 

Hl!ll:-HH-1-H-++-1-t-t+++t--t-H-1H-t-++-t+++t--t-1--HH-t-++-H-++++t--t-1--HH ·········-·····-············-····························· 

-o. CALCS,SKETCH MAPS, ETC.: 

"'°''lllllllllEllEmllllllllll--0. • ..... 
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13MWT20 Rising 

In-Situ Inc. MiniTroll Pro 

Report generated: 5/11/2003 13:28:54 
Report from file: 
Win-Situ Version 

... \SN09015 2003-05-10 12193413MWT20 Rising.bin 
4.41 

Serial number: 
Finnware Version 
Unit name: 

9015 
3.04 

MW-14FW 

Test name: 

Test defined on: 
Test started on: 

13MWT20 Rising 

5/10/2003 12:19:15 
5/10/2003 12:19:34 

Test stopped on: NIA NIA 
Test extracted on; NIA . NIA 

Data gathered using logarithmic testing 
Maximum time bet Seconds. 
Number of data sa. 149 

TOTAL DATA SAMF 149 

Channel number (1] 
Measurement type: Temperature 
Channel name: OnBoard Temp 

Channel number (2} 
Measurement type: Pressure 
Channel name: 
Sensor Range: 30 PSIG. 
·specific gravity: · 1 

Date Time ET (sec) ET (min) 
Chan[1] Chan[2] Displacement 
Fahrenheit Feet H20 Feet ho= -1.124 

---- --- ---------------------adjusted time hlho 
5/10/2003 12:19:34 0 0 54.02 18.253 0 
5/10/2003 12:19:35 0.3 0.005 54.05 18.253 0 
5/10/2003 12:19:35 0.6 0.01 54.07 18.253 0 
5/10/2003 12:19:35 0.9 0.015 54.0'7 18.253 0 
5/10/2003 12:19:36 1.2 0.02 54.07 18.129 -0.124 
5/10/2003 12:19:36 1.5 0.025 54.09 16.925 -1.328 
5/10/2003 12:19:36 1.8 0.03 54.09 16.111 -2-.142 
5/10/2003 12:19:37 2.1 0.035 54.09 16.423 -1.83 
5/10/2003 12:19:37 2.4 . 0.04 54.09 16.759 -1.494 
5/10/2003 12:19:37 2.7 0.045 54.09 16.74 -1.513 
5/10/2003 12:19:37 3 0.05 54.11 17.062 -1.191 
5110/2003 12:19:38 3.3 0.055 54.11 16.818 -1.435 
5110/2003 12:19:38 3.6 0.06 54.11 16.878 -1.375 
5110/2003 12:19:38 3.9 0.065 54.11 16.954 -1.299 
5/10/2003 12:19:39 4.2 0.07 54.11 16.88 -1.373 
5110/2003 12:19:39 4.5 0.075 54.11 16.913 -1.34 
5110/2003 12:19:39 4.8 0.08 54.11 16.927 -1.326 
5/10/2003 12:19:40 5.1 0.085 54.11 16.905 -1.348 
5110/2003 12:19:40 5.4 0.09 54.11 16.923 -1.33 
5/10/2003 12:19:40 5.7 0.095 54.11 16.923 -1.33 
5110/2003 12:19:40 6 0.1 54.11 16.921 -1.332 
5/10/2003 12:19:41 6.4 0.106667 54.11 16.927 -1.326 
5110/2003 12:19:41 6.7 0.111667 54.11 16.927 -1.326 
5/10/2003 12:19:42 7.1 0.118333 54.11 16.931 -1.322 
5/10/2003 12:19:42 7.5 0.125 54.11 16.933 -1.32 
5110/2003 12:19:42 8 0.133333 54.11 16.935 -1.318 
5110/2003 12:19:43 8.4 0.14 54.11 16.937 -1.316 
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5/10/2003 12:19:43 8.9 0.148333 54.11 16.941 -1.312 
5110/2003 12:19:44 9.5 0.158333 54.14 16.942 -1.311 
5/10/2003 12:19:44 10 0.166667 54.11 16.937 -1.316 
5/10/2003 12:19:45 10.6 0.176667 54.09 16.939 -1.314 
5/10/2003 12:19:46 11.3 0.188333 54.09 16.939 -1.314 
5/10/2003 12:19:46 11.9 0.198333 54.09 16.941 -1.312 
5/10/2003 12:19:47 12.6 0.21 54.09 16.943 -1.31 
5/10/2003 12:19:48 13.4 0.223333 54.09 16.945 -1.308 
5/10/2003 12:19:49 14.2 0.236667 54.09 16.949 -1.304 
5/10/2003 12:19:49 15 0.25 54.09 16.951 -1.302 
5/10/2003 12:19:50 15.9 0.265 54.09 16.952 -1.301 
5/10/2003 12:19:51 16.8 0.28 54.09 16~954 -1.299 
5/10/2003 12:19:52 17.8 0.296667 54.07 16.957 -1.296 
5/10/2003 12:19:53 18.9 0.315 54.07 16.96 -1.293 
5/10/2003 12:19:54 20 0.333333 54.07 16.962 -1.291 
5/10/2003 12:19:56 21.2 0.353333 54.07 16.966 -1.287 
5/10/2003 12:19:57 22.4 0.373333 54.07 16.97 -1.283 
5/10/2003 12:19:58 23.8 0.396667 54.07 16.972 -1.281 
5/10/2003 12:20:00 25.2 0.42 54.07 16.976 -1.277 
5/10/2003 12:20:01 26.7 0.445 54.07 16.98 -1.273 
5/10/2003 12:20:03 28.2 0.47 54.07 16.984 -1.269 
5/10/2003 12:2o:04 29.8 0.496667 54.07 16.988 -1.265 
5/10/2003 12:20:00 31.5 0.525 54.07 16.992 -1.261 
5/10/2003 12:20:08 33.3 0.555 54.07 16.996 -1.257 
5/10/2003 12:20:10 35.2 0.586667 54.07 16.999 -1.254 
5/10/2003 12:20:12 37.3 Q.621667 54.07 17.003 -1.25 
5/10/2003 12:20:14 39.5 0.658333 54.07 17.009 -1.244 
5/10/2003 12:20:16 41.8 0.696667 54.07 17.013 -1.24 
5/10/2003 12:20:19 44.3 0.738333 54.07 17.019 -1.234 
5/10/2003 12:20:21 46.9 0.781667 54.07 17.023 -1.23 
5/10/2003 12:20:24 49.7 0.828333 54.05 17.06 -1.193 
5/10/2003 12:20:27 52.6 0.876667 54.07 17.074 -1.179 
5/10/2003 12:20:30 55.7 0.928333 54.09 17.075 -1.178 
5/10/2003 12:20:33 59 0.983333 54.09 17.077 -1.176 
5/10/2003 12:20:37 62.5 1.041667 54.11 17.079 -1.174 
5/10/2003 12:20:41 66.2· 1.103333 54.11 17.081 -1.172 
5/10/2003 12:20:44 70.1 1.168333 54.09 17.072 -1.181 
5/10/2003 12:20:49 74.3 1.238333 54.05 17.072 -1.181 
5/10/2003 12:20:53 78.7 1.311667 54.05 17.08 -1.173 
5/10/2003 12:20:58 83.4 1.39 54.05 17.088 -1.165 
5/10/2003 12:21:63 88.4 1.473333 54.05 17.095 -1.158 Plotted shaded values. 
5/10/2003 12:21:08 93.7 1.561667 54.05 17.103 -1.15 
5/10/2003 12:21:14 99.3 1.655 54.05 17.113 -1.14 
5/10/2003 12:21:20 105.2 1.753333 54.05 17.121 -1.132 adjusted time Mlo 
5/10/2003 12:21:26 111.5 1.858333 54.05 17.129 -1.124 0.000 1.000 
5/10/2003 12:21:32 118.1 1.968333 54.05 17.138 -1.115 0.110 0.992 
5/10/2003 12:21:39 125.1 2.085 54.05 17.148 -1.105 0.227 0.983 
5/10/2003 12:21:47 132.6 2.21 54.05 17.158 -1.095 0.352 0.974 
5/10/2003 12:21:55 140.5 2.341667 54.05 17.169 -1.084 0.483 0.964 
5/10/2003 12:22:03 148.9 2.481667 54.05 17.179 -1.074 0.623 0.956 
5/10/2003 12:22:12 157.~ 2.63 54.05 17.191 -1.062 0.772 0.945 
5/10/2003 12:22:22 167.2 2.786667 54.05 17.203 -1.05 0.928 0.934 
5/10/2003 12:22:32 177.2 2.953333 54.05 17.214 -1.039 
5/10/2003 12:22:42 187.8 3.13 54.05 17.226 -1.027 1.272 0.914 
5/10/2003 12:22:53 199 3.316667 54.05 17.238 -1.015 1.458 0.903 
5/10/2003 12:23:05 210.9 3.515 54.02 17.252 -1.001 1.657 0.891 
5/10/2003 12:23:18 223.5 3.725 54.02 17.265 -0.988 1.867 0.879 
5/10/2003 12:23:31 236.8 3.946667 54.02 17.279 -0.974 2.088 0.867 
5/10/2003 12:23:45 250.9 4.181667 54.02 17.293 -0.96 2.323 0.854 
5/10/2003 12:24:00 265.8 4.43 54.02 17.308 -0.945 2.572 0.841 
5/10/2003 12:24:16 281.6 4.693333 54.02 17.322 -0.931 2.835 0.828 
5/10/2003 12:24:33 298.4 4.973333 54.02 17.339 -0.914lllillt~ 
5/10/2003 12:24:51 316.2 5.27 54.02 17.355 -0.898 3.412 0.799 
5/10/2003 12:25:09 335 5.583333 54.02 17.371 -0.882 3.725 0.785 
5/10/2003 12:25:29 354.9 5.915 54.02 17.386 -0.867 4.057 0.771 
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5/10/2003 12:25:50 376 6.266667 54.02 17.404 -0.849 4.408 0.755 
5/10/2003 12:26:13 398.4 6.64 54.02 17.419 -0.834 4.782 0.742 
5/10/2003 12:26:36 422.1 7.035 54.02 17.439 -0.814 5.177 0.724 
5/10/2003 12:27:02 447.2 7.453333 54.02 17.457 -0.796 5.595 0.708 
5/10/2003 12:27:28 473.8 7.896667 54.02 17.474 -0.779 
5/10/2003 12:27:56 502 8.366667 54.02 17.494 -0.759 6.508 0.675 
5/10/2003 12:28:26 531.9 8.865 54.02 17.513 -0.74 7.007 0.658 
5/10/2003 12:28:58 563.5 9.391667 54.02 17.531 -0.722 7.533 0.642 
5110/2003 12:29:31 597 9.95 54.02 17.55 -0.703 8.092 0.625 

·5/10/2003 12:30:07 632.5 10.54167 54.02 17.57 -0.683 
5/10/2003 12:30:44 670.1 11.16833 54.02 17.589 -0.664 9.310 0.591 
5/10/2003 12:31:24 709.9 11.83167 54.02 17.609 -0.644 9.973 0.573 
5/10/2003 12:32:06 752.1 12.535 54.02 17.63 -0.623 10.677 0.554 
5/10/2003 12:32:51 796.8 13;28 54.02 17.65 -0.603 11.422 0.536 
5/10/2003 12:33:39 844.2 14.07 54.02 17.669 -0.584 
5/10/2003 12:34:29 894.4 14.90667 54.02 17.693 -0.56 13.048 0.498 
5/10/2003 12:35:22 947.5 15.79167 54.02 17.712 -0.541 13.933 0.481 
5/10/2003 12:36:18 1003.8 16.73 54.02 17.732 -0.521 14.872 0.464 
5110/2003 12:37:18 1063.4 17.72333 54.02 17.753 -0.5 15.865 0.445 
5/10/2003 12:38:21 1126.6 18.77667 54.02 17.773 -0.48 16.918 0.427 
5110/2003 12:39:28 1193.5 19.89167 54.02 17.792 -0.461 18.033 0.410 
5110/2003 12:40:39 1264.4 21.07333 54.02 17.812 -0.441 19.215 0'.392 

. 5110/2003 12:41:54 1339.5 22.325 54.02 17.831 -0.422 
5/10/2003 12:43:13 1419 23.65 54.02 17.851 -0.402 21.792 0.358 
5/10/2003 12:44:38 1503.3 25.055 54.02 17.868 -0.385 23.197 0.343 
5110/2003 12:46:07 1592.6 26.54333 54.02 17.884 -0.369 24.685 0.328 
5110/2003 12:47:41 1687.1 28.11833 54.02 17.902 -0.351 26.260 0.312 
5110/2003 12:49:22 1787.2 29.78667 54.02 17.921 -0.332 27.928 0.295 
5110/2003 12:51:08 1893.3 31.555 54.02 17.939 -0.314 29.697 0.279 
5/10/2003 12:53:00 2005.7 33.42833 54.02 17.954 -0.299 31.570 0.266 
5/10/2003 12:54:59 2124.7 35.41167 54.02 17.97 -0.283 33.553 0.252 
5/10/2003 12:57:05 2250.8 37.51333 54.02 17.985 -0.268 35.655 0.238 
5/10/2003 12:59:19 2384.4 39.74 54.02 18.001 -0.252 37.882 0.224 
5/10/2003 13:01:40 2525.9 42.09833 54.02 18.017 -0.236 40.240 0.210 
5/10/2003 13:04:10 2675.8 44.59667 54.02 18.032 -0.221 42.738 0.197 
5110/2003 13:06:49 2834.6 47.24333 54 18.044 -0.209 45.385 0.186 
5/10/2003 13:09:37 3002.8 50.04667 54 18.056 -0.197 48.188 0.175 
5110/2003 13:12:35 3180.9 53.015 54 18.066 -0.187 51.157 0.166 
5110/2003 13:15:44 3369.6 56.16 54 18.07 -0.183 54.302 0.163 
5110/2003 13:19:04 3569.5 59.49167 54 18.077 -0.176 57.633 0.157 
5110/2003 13:22:36 3781.2 63.02 54 18.083 -0.17 61.162 0.151 
5/10/2003 13:26:20 4005.5 66.75833 54 18.085 -0.168 64.900 0.149 
5110/2003 13:30:17 4243.1 70.71833 54.02 18.093 -0.16 68.860 0.142 
5/10/2003 13:34:29 4494.7 74.91167 54.02 18.101 -0.152 73.053 0.135 
5110/2003 13:38:56 4761.3 79.355 54.02 18.108 -0.145 77.497 0.129 
5/10/2003 13:43:38 5043.7 84.06167 54.02 18.116 -0.137 82.203 0.122 
5/10/2003 13:48:37 5342.8 89.04667 54.02 18.124 -0.129 87.188 0.115 
5110/2003. 13:53:54 5659.6 94.32667 54.02 18.134 -0.119 92.468 0.106 
5110/2003 13:59:30 5995~2 99.92 54.02 18.142 -0.111 98.062 0.099 
5/10/2003 14:05:25 6350.7 105.845 54.02 18.145 -0.108 103.987 0.096 
5/10/2003 14:11:42 6727.2 112.12 54.02 18.153 -0.1 110.262 0.089 
5/10/2003 14:18:20 7126.1 118.7683 54.02 18.159 -0.094 116.910 0.084 
5/10/2003 14:25:23 7548.6 125.81 54.02 18.165 -0.088 123.952 0.078 
5/10/2003 14:32:50 7996.1 133.2683 54.02 18.173 -0.08 131.410 0.071 
5/10/2003 14:40:44 8470.1 141.1683 54.02 18.181 -0.072 139.310 0.064 
5/f0/2003 14:49:07 8972.2 149.5367 54.02 18.188 -0.065 147.678 0.058 
5110/2003 14:57:58 9504.1 158.4017 54 18.196 -0.057 156.543 0.051 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DAT A EVALUATION SHEET 
Hvorslev Method 

Project Name: 
Project No.: 

. TestType: 

Crane IN 
9060 CTO 0279 
Falling head 

Done By: Fred W. Ramser 

Checked By: ~~ ~,-;P/03 · 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen (in.) : 

Length of Well Screen (ft.) : 

Time for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
2.5 =R 
12 =L 

91.00 =To 

1.29E-05 ft./ min. 
2.15E-07 ft/sec. 
1.86E-02 ft./ day 
6.55E-06 cm./sec. 

ADJUSTED SLUG TEST DATA ATIACHED 

WelUBoring No.: 13MWT26 
confined 

9-May-03 
Aquifer Type: 

Test Date: 

Equation: 

r 2 x Ln(LIR) 
K = -. --------2 x L x To 



HYDRAULIC CONDUCTIVITY TESTING DATA SHEET 

PRC>.ECT NAME: ..... C.~AN£ . . . . . . . . . . . . . . . . . . . . . . . . . . Mll./aORING NO.: (\f'.~i1_µ,_. 
PRC>.ECT NO.: .. -~-~ .. ~~ 0.~19.. .... GEOLOGIST: -~ ~A\)'.(,Q.Ve.L ................................... . 
'tEU, DIAMm:R: .'¥.'..~... sme:EN LENGlH/l>EPlH: ... ~'..I .'J.a..~1:~~---··· . 1EST NO.: ... :? ........... . 
STATIC WAlER lE'vU (Depth/EleYatlon): ..... ~d.f.................................................... DAlE: .Sftf.J. ........... . 
1EST nPE (Rlslng/FGllln9/Contrtant Head): . J~.- ............ .. . . .. . . . .... OiECKED: ..................................... . 

MElHOD OF INDUCING WATER t.£va. aiANGE: .J.~~'~·-··-~----~st.~ .. $~... PAGE ..... OF ......... . 

REFERENCE PT. FOR WI.. MEAS. (Top of Caafng. Tran9ducer. etc.): .. -:\~Q.~ ..... ~.~---····················· 
MEASURED DRA WO OWN 

WATER LEVEL OR HEAD (t.H) 
(feet) (feet) 
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13MWT26 Falling 

In-Situ Inc. MiniTroll Pro 

Report generated: 51912003 16:52:07 
Report from file: 
Win-Situ Version 

... \SN00824 2003-05-09 120314 13MWT26 Falling;bin 
4.41 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

824 
3.06 

13MWT26 Falling 

' Test defined on: 5/912003 12:01:49 
Test started on: 5/9/2003 12:03:14 
Test stopped on: NIA NIA 
Test extracted on: NIA NIA 

Data gathered using logarithmic testing 
Maximum time bet\' Seconds. 
Number of data sar 154 

TOTAL DATA SAMPI 154 

Channel number (1] 
Measurement type: Temperature 
Channel name: Temperature 

. Channel number (2) 
Measurement type: Pressure 
Channel name: Depth 
Sensor Range: 30 PSIG. 
Specific gravity: 1 

Date Time ET (sec) ET (min) 
Chan(1) Chan(2] 
Fahrenheit Feet H20 

adjusted time 

----- ------ ---------------Displacement 
51912003 12:03:14 0 0 53.32 12.507 Feet 
5/9/2003 12:03:15 0.3 0.005 53.35 12.518 
519/2003 12:03:15 0.6 0.01 53.37 12.523 
51912003 12:03:15 0.9 0.015 53.37 12.525 
5/9/2003 12:03:16 1.2 0.02 53.39 12.526 
51912003 12:03:16 1.5 0.025 53.39 12.528 
519/2003 12:03:16 1.8 0.03 53.39 12.528 
5/9/2003 12:03:16 2.1 0.035 53.39 12.526 12.53 Static 
51912003 12:03:17 2.4 0.04 53.39 12.53 0 
519/2003 12:03:17 2.7 0.045 53.39 12.53 0 
5/9/2003 12:03:17. 3 0.05 53.39 12.53 0 
519/2003 12:03:18 3.3 0.055 53.39 12.53 0 
51912003 12:03:18 3.6 0.06 53.39 12.53 0 
519/2003 12:03:18 3.9 0.065 53.39 12.53 0 
51912003 12:03:19 4.2 0.07 53.39 12.53 0 
51912003 12:03:19 4.5 0.075 53.39 12.53 0 
519/2003 12:03:19 4.8 0.08 53.39 12.53 0 
519/2003 12:03:19 5.1 0.085 53.39 12.53 0 
51912003 12:03:20 5.4 0.09 53.41 12.532 0.002 
51912003 12:03:20 5.7 0.095 53.41 12.532 0.002 
5/912003 12:03:20 6 0.1 53.41 12.532 0.002 
51912003 12:03:21 6.4 0.106667 53.41 12.53 0 
51912003 12:03:21 6.7 0.111667 53.41 12.53 0 
519/2003 12:03:21 7.1 0.118333 53.41 12.53 0 
519/2003 12:03:22 7.5 0.125 53.41 12.53 0 
5/9/2003 12:03:22 8 0.133333 53.41 12.532 0.002 
5/9/2003 12:03:23 8.4 0.14 53.41 12.532 0.002 
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13MWT26 Falling 

5/9/2003 12:03:23 8.9 0.148333 53.41 12.534 0.004 
5/9/2003 12:03:24 9.5. 0.158333 53.41 12.534 0.004 
5/9/2003 12:03:24 10 0.166667 53.39 12.528 -0.002 
5/9/2003 12:03:25 10.6 0.176667 53.39 12.622 0.092 
5/9/2003 12:03:26 11.3 0.188333 53.37 14.758 2.228 
5/9/2003 12:03:26 11.9 0.198333 ·53.37 16.502 3.972 
519/2003 12:03:27 12.6 0.21 53.37 16.58 4.05 
519/2003 12:03:28 13.4 0.223333 53.37 16.171 3.641 
5/9/2003 12:03:28 14.2 0.236667 53.37 14.616 2.086 
5/9/2003 12:03:29 15 0.25 53.37 15216 2.686 
519/2003 12:03:30 15.9 0.265 53.37 15.229 2.699 
519/2003 12:03:31 16.8 0.28 53.37 15.236 2.706 
519/2003 12:03:32 17.8 0.296667 53.37 15.236 2.706 
519/2003 12:03:33 18.9 0.315 53.37 15.238 2.708 
519/2003 12:03:34 20 0.333333 53.37 15.229 2.699 
519/2003 .12:03:36 21.2 0.353333 53.37 15.227 2.697 
519/2003 12:03:37 22.4 0.373333 53.37 15.221 2.691 
519/2003 12:03:38 23.8 0.396667 53.37 15.219 2.689 
519/2003 12:03:40 25.2 0.42 53.37 15.214 2.684 
519/2003 12:03:41 26.7 0.445 53.37 15.212 2.682 
519/2003 12:03:43 28.2 0.47 53.35 15.21 2.68 
5/9/2003 12:03:44 29.8 0.496667 53.37 15.204 2.674 
519/2003 12:03:46 31.5 0.525 53.35 15.199 2.669 
519/2003 12:03:48 33.3 0.555 53.35 15.195 2.665 
5/9/2003 12:03:50 35.2 0.586667 53.35 15.192 2.662 
519/2003 12:03:52 37.3 0.621667 53.35 15.188 2.658 
519/2003 12:03:54 39.5 0.658333 53.35 15.184 2.654 
519/2003 12:03:56 41.8 0.696667 53.35 15.178 2.648 
519/2003 12:03:59 44.3 0.738333 53.35 15.175 2.645 
5/9/2003 12:04:01 46.9 0.781667 53.35 15.171 2.641 
519/2003 12:04:04 49.7 0.828333 53.35 15.165 2.635 
519/2003 12:04:07 52.6 0.876667 53.35 15.162 2.632 
519/2003 12:04:10 55.7 0.928333 53.35 15.158 2.628 
519/2003 12:04:13 59 0.983333 53.35 15.15 2.62 
5/9/2003 12:04:17 62.5 1.041667 53.32 15.145 2.615 
519/2003 12:04:21 66.2 1.103333 53.32 15.141 2.611 
5/9/2003 12:04:24 70.1 1.168333 53.32 15.136 2.606 
5/9/2003 12:04:29 74.3 1.238333 53.32 15.136 2.606 
519/2003 12:04:33 78.7 1.311667 53.32 15.125 2.595 
5/9/2003 12:04:38 83.4 1.39 53.32 15.117 2.587 
5/9/2003 12:04:43 88.4 1.473333 53.32 15.11 2.58 
519/2003 12:04:48 93.7 1.561667 53.32 15.102 2.572 
5/9/2003 12:04:54 99.3 1.655 53.32. 15.095 2.565 
5/9/2003 12:05:00 105.2 1.753333 53.32 15.089 2.559 
5/912003 12:05:06 111.5 1.858333 53.3 15.082 2.552 
519/2003 12:05:12 118.1 1.968333 53.3 15.073 2.543 
5/912003 12:05:19 125.1 2.085 53.3 15.063 2.533 
519/2003 12:05:27 132.6 2.21 53.3 15.056 2.526 
5/9/2003 12:05:35 140.5 2.341667 53.3 15.046 2.516 
519/2003 12:05:43 148.9 2.481667 53.3 15.039 2.509 
519/2003 12:05:52 157.8 2.63 53.3 15.028 2.498 
519/2003 12:06:02 167.2 2.786667 53.3 15.018 2.488 
519/2003 12:06:12 1n.2 2.953333 53.3 15.011 2.481 
5/9/2003 12:06:22 187.8 3.13 53.28 15 2.47 
5/9/2003 12:06:33 199 3.316667 53.28 14.987 2.457 
519/2003 12:06:45 210.9 3.515 53.28 14.978 2.448 
519/2003 12:06:58 223.5 3.725 53.28 14.963 2.433 
5/9/2003 12:07:11 236.8 3.946667 53.28 14.951 2.421 
5/9/2003 12:07:25 250.9 4.181667 53.28 14.94 2.41 
5/9/2003 12:07:40 265.8 4.43 53.28 14.927 2.397 
5/9/2003 12:07:56 281.6 4.693333 53.28 14.912 2.382 
519/2003 12:08:13 298.4 4.973333 53.25 14.901 2.371 
5/9/2003 12:08:31 316.2 5.27 53.25 14.886 2.356 
519/2003 12:08:49 335 5.583333 53.25 14.868 2.338 
519/2003 12:09:09 354.9 5.915 53.25 14.845 2.315 

/ 
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5/9/2003 12:09:30 376 6.266667 53.23 14.827 2.297 
5/9/2003 12:09:53 398.4 6.64 53.23 14.81 2.28 Plotted shaded values. 
519/2003 12:10:16 422.1 7.035 53.23 14.791 2.261 
5/9/2003 12:10:42 447.2 7.453333 53.23 14.775' 2.245 
5/9/2003 12:11:08 473.8 7.896667 53.21 14.76 2.23 adjusted time h/ho 
519/2003 12:11:36 502 8.366667 53.21 14.738 2.208 0.0000 1.0000 
519/2003 12:12:06 531.9 8.865 53.21 14.717 2.187 0.4983 0.9905 
519/2003 12:12:38 563.5 9.391667 53.21 14.695 2.165 1.0250 0.9805 
519/2003 12:13:11 597 9.95 53.21 14.674 2.144 1.5833 0.9710 
5/9/2003 12:13:47 632.5 10.54167 53.21 14.657 2.127 
5/9/2003 12:14:24 670.1 11.16833 53.21 14.627 2.097 2.8017 0.9497 
519/2003 12:15:04 709.9 11.83167 53.21 14.603 2.073 3.4650 0.9389 
519/2003 12:15:46 752.1 12.535 53.21 14.581 2.051 4.1683 0.9289 
5/9/2003 12:16:31 796.8 13.28 53.21 14.555 2.025 4.9133 0.9171 
519/2003 12:17:19 844.2 14.07 53.19 14.531 2.001 5.7033 0.9063 
519/2003 12:18:09 894.4 14.90667 53.19 14.503 1.973 6.5400 0.8936 
519/2003 12:19:02 947.5 15.79167 53.19 14.473 1.943 7.4250 0.8800 
5/9/2003 12:19:58 1003.8 16.73 53.19 14.448 1.918 8.3633 0.8687 
5/9/2003 12:20:58 1063.4 17.72333 53.19 14.415 1.885 9.3567 0.8537 
5/9/2003 12:22:01 1126.6 18.77667 53.16 14.383 1.853 
5/9/2003 12:23:08 1193.5 19.89167 53.16 14.352 1.822 11.5250 0.8252 
5/9/2003 12:24:19 1264.4 21.07333 53.16 14.322 1.792 12.7067 0.8116 
5/9/2003 12:25:34 1339.5 22.325 53.14 14.288 1.758 13.9583 0.7962 
519/2003 12:26:53 1419 23.65 53.16 14.26 1.73 15.2833 0.7835 
5/9/2003 12:28:18 1503.3 25.055 53.14 14.225 1.695 16.6883 0.7677 
5/9/2003 12:29:47 1592.6 26.54333 53.14 14.189 1.659 18.1767 0.7514 
·519/2003 12:31:21 1687~ 1 28.11833 53.14 14.154 1.624 

. 51912003 12:33:02 1787.2 29.78667 53.14 14.115 1.585 21.4200 0.7178 
519/2003 12:34:48 1893.3 31.555 53.14 14.079 1.549 23.1883 0.7015 

. 519/2003 12:36:40 2005.7 33.42833 53.14 14.036 1.506 25.0617 0.6821 
519/2003. 12:38:39 2124.7 35.41167 53.12 14.003 1.473 21,0450 0.6671 
5/9/2003 12:40:45 2250.8 37.51333 53.12 13.964 1.434 
5/9/2003 12:42:59 2384.4 39.74 53.12 13.921 1.391 31.3733 0.6300 
5/9/2003 12:45:20 2525.9 42.09833 53.12 13.882 1.352 33.7317 0.6123 
5/9/2003 12:47:50 2675.8 44.59667 53.12 13.842 1.312 36.2300 0.5942 
519/2003 12:50:29 2834.6 47.24333 53.12 13.799 1.269 38.8767 0.5747 
5/9/2003 12:53:17 3002.8 50.04667 53.14 13.758 1.228 
5/9/2003 12:56:15 3180.9 53.015 53.14 13.717 1.187 44.6483 0.5376 
519/2003 12:59:24. 3369.6 56.16 53.14 13.676 1.146 47.7933 0.5190 
519/2003 13:02:44 3569.5 59.49167 53.14 13.637 1.107 51.1250 0.5014 
519/2003 13:06:16 3781.2 63.02 53.14 13.592 1.062 54.6533 0.4810 
519/2003 13:10:00 4005.5 66.75833 53.16 13.549 1.019 58.3917 0.4615 
519/2003 13:13:57 4243.1 70.71833 53.16 13.508 0.978 
5/9/2003 13:18:09 4494.7 74.91167 53.16 13.466 0.936 66.5450 0.4239 
5/9/2003 13:22:36 4761.3 79.355 53.16 13.425 0.895 70.9883 0.4053 
5/9/2003 13:27:18 5043.7 84.06167 53.16 13.382 0.852 75.6950 0.3859 
519/2003 13:32:17 5342.8 89.04667 53.16 13.345 0.815 
519/2003 13:37:34 5659.6 94.32667 53.16 13.304 0.774 85.9600 0.3505 
519/2003 13:43:10 5995.2 99.92 53.16 13.267 0.737 91.5533 0.3338 
519/2003 13:49:05 6350.7 105.845 53.19. 13.227 0.697 97.4783 0.3157 
519/2003 13:55:22 6727.2 112.12 53.19 13.19 0.66 103.7533 0.2989 
519/2003 14:02:00 7126.1 118.7683 53.19 13.152 0.622 110.4017 0.2817 
51912003 14:09:03 7548.6 125.81 53.25 13.118 0.588 117.4433 0.2663 
5/9/2003 14:16:30 7996.1 133.2683 53.21 13.083 0.553 124.9017 0.2505 
5/9/2003 14:24:24 8470.1 141.1683 53.21 13.05 0.52 132.8017 0.2355 
5/9/2003 14:32:47 8972.2 149.5367 53.23 13.006 0.476 141.1700 0.2156 
519/2003 14:41:38 9504.1 158.4017 53.23 12.986 0.456 150.0350 0.2065 
5/9/2003 14:51:02 10067.5 167.7917 53.23 12.956 0.426 159.4250 0.1929 
5/9/2003 15:00:59 10664.3 177.7383 53.23 12.926 0.396 169.3717 0.1793 
5/9/2003 15:11:31 11296.5 188.275 53.23 12.902 0.372 179.9083 0.1685 
5/9/2003 15:22:40 11966.1 199.435 53.25 12.875 0.345 191.0683 0.1563 
5/9/2003 15:34:30 12675.4 211.2567 53.25 12.851 0.321 202.8900 0.1454 

Page3of3 



TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

Crane IN 
9060 CTO 0279 
Rising Head 

Done By: Fred W. Ramser 
Checked By: ~b fo(),--.,P3 

Radius of Well Casing (in:) : 

Effective Radius of Well Screen Qn,) : 

Length of Well Screen (ft.) : 

. Time for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
2.5 =R 
12 =L 

128.25 =To 

9.15E-06 ft./min. 
1.52E-07 ft./ sec. 
1.32E-02 ft./ day 
4.65E-06 cm./sec. 

ADJUSTED SLUG TEST DATA ATTACHED 

WelUBoring No.: 13MWT26 
confined 

9-May-03 
Aquifer Type: 

Test Date: 

Equation: 

r 2 x Ln(L/R) 
K= 

2 x L x To 
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13MWT26 Rising 

In-Situ Inc. MiniTroll Pro 

Report generated: 519/2003 16:50:26 
Report from file: 
Win-Situ Version 

... \SN00824 2003-05-00 15383213MWT26 Rising.bin 
4.41 

Serial number: 
Finnware Version 
Unit name: 

824 
3.06 

Test name: 13MWT26 Rising 

Test defined on: 5/9/2003 15:36:43 
Test started on: 5/9/2003 15:38:32 
Test stopped on: NIA NIA 
Test extracted on: NIA NIA 

Data gathered using Logarithmic testing 
Maximum time betwee Seconds. 
Number of data sampll 145 

TOTAL DATA SAMPLE~ 

Channel number (1) 
Measurement type: 
Channel name: 

Channel number (2] 
Measurement type: 

' Channel name: 
Sensor Range: 
Specific gravity: 

Date 

51912003 
519/2003 
51912003 
5/9/2003 
519/2003 
519/2003 

145 

Temperature 
Temperature 

Pressure 
Depth 
30PSIG. 

Time 

15:38:32 
15:38:33 
15:38:33 
15:38:33 
15:38:34 
15:38:34 

ET (sec) 

---
0 

0.3 
0.6 
0.9 
1.2 
1.5 

ET(min) 
----

Chan[1) Chan[2] 
Fahrenhei Feet H20 
--------.-

0 53.25 12.863 
0.005 53.3 12.863 
0.01 53.32 12.863 

0.015 53.32 12.863 
0.02 53.32 12.863 

0.025 53.32 12.865 
519/2003 15:38:34 1.8 0.03 53.32 12.843 Time 
5/9/2003 15:38:35 2.1 0.035 53.32 7.068 0 
5/9/2003 15:38:35 2.4 0.04 53.32 9.509 0.005 
519/2003 15:38:35 2.7 0.045 53.32 11.041 0.01 
519/2003 15:38:35 3 0.05 53.32 10.241 0.015 
519/2003 15:38:36 3 .. 3 0.055 53.35 9.496 0.02 
5/9/2003 15:38:36 3.6 0.06 53.35 9.651 0.025 
519/2003 15:38:36 3.9 0.065 53.35 9.978 0.03 
519/2003 15:38:37 4.2 0.07 53.35 9.927 0.035 
519/2003 15:38:37 4.5 0.075 53.35 9.75 0.04 
5/912003 15:38:37 4.8 0.08 53.35 9.8 0.045 
5/9/2003 15:38:38 5.1 0.085 53.35 9.862 0.05 
5/9/2003 15:38:38 5.4 0.09 53.35 9.759 0.055 
5/9/2003 15:38:38 5.7 0.095 53.35 9.748 0.06 
5/9/2003 15:38:38 6 0.1 53.35 9.731 0.065 
5/9/2003 15:38:39 6.4 0.106666667 53.35 9.739 0.071667 
5/9/2003 15:38:39 6.7 0.111666667 53.35 9.742 0.076667 
5/9/2003 15:38:40 7.1 0.118333333 53.35 9.748 0.083333 
5/9/2003 15:38:40 7.5 0.125 53.35 9.756 0.09 
519/2003 15:38:40 8 0.133333333 53.35 9.761 0.098333 
5/9/2003 15:38:41 8.4 0.14 53.35 9.765 0.105 
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slug = 2.2 ft of H20 

ho= -2.24 
Deltas adjusted tinie h/ho 

0 
0 
0 
0 
0 

0.002 
-0.02 

-5.795 
-3.354 
-1.822 
-2.622 
-3.367 
-3.212 
"2.885 
-2.936 
-3.113 
-3.063 
-3.001 
-3.104 
-3.115 
-3:132 
-3.124 
-3.121 
-3.115 
-3.107 
-3.102 
-3.098 



13MWT26 Rising 

5/9/2003 15:38:41 8.9 0.148333333 53.35 9.767 0.113333 -3.096 
5/9/2003 15:38:42 9.5 0.158333333 53.35 9.834 0.123333 -3.029 
5/9/2003 15:38:42 10 0.166666667 53.35 9.888 0.131667 -2.975 
5/9/2003 15:38:43 10.6 0.176666667 53.32 9.944 0.141667 -2.919 
5/9/2003 15:38:44 11.3 0.188333333 53.32 9.928 0.153333 -2.935 
5/9/2003 15:38:44 11.9 0.198333333 53.32 9.931 0.163333 -2.932 
519/2003 15:38:45 12.6 0.21 53.32 9.933 0.175 -2.93 
519/2003 15:38:46 13.4 0.223333333 53.32 9.939 0.188333 -2.924 
519/2003 15:38:47 14.2 0.236666667 53.32 9.939 0.201667 -2.924 
519/2003 15:38:47 15 0.25 53.32 9.941 0.215 -2.922 
51912003 15:38:48 15.9 0.265 53.3 9.95 0.23 -2.913 
5/9/2003 15:38:49 16.8 0.28 53.3 9.943 0.245 -2.92 
519/2003 15:38:50 17.8 0.296666667 53.3 9.948 0.261667 -2.915 
519/2003 15:38:51 18.9 0.315 53.3 9.948 0.28 -2.915 
5/9/2003 15:38:52 20 0.333333333 53.3 9.954 0.298333 -2.909 
5/9/2003 15:38:54 21.2 0.353333333 53.3 9.958 0.318333 -2.905 
5/9/2003 15:38:55 22.4 0.373333333 53.3 9.96 0.338333 -2.903 
5/9/2003 15:38:56 ZJ.8 0.396666667 53.3 9.962 0.361667 -2.901 
5/9/2003 15:38:58 25.2 0.42 . 53.3 9.965 0.385 -2.898 
5/9/2003 15:38:59 26.7 0.445 53.3 9.967 0.41 -2.896 
519/2003 15:39:01 28.2 0.47 53.3 9.969 0.435 -2.894 
519/2003 15:39:02 29.8 0.496666667 53.3 9.973 0.461667 -2.89 
519/2003 15:39:04 31.5 0.525 53.3 9.976 0.49 -2.887 
519/2003 15:39:06 33.3 0.555 53.3 9.98 0.52 -2.883 
51912003 15:39:08 35.2 0.586666667 53.3 9.98 0.551667 -2.883 
51912003 15:39:10 37.3 0.621666667 53.3 9.986 0.586667 -2.877 
519/2003 15:39:12 39.5 0.658333333 53.3 9.99 0.623333 -2.873 
519/2003 15:39:14 41.8 0.696666667 53.3 9.991 0.661667 -2.872 
5/912003 15:39:17 44.3 0.738333333 53.3 9.997 0.703333 -2.866 
51912003 15:39:19 46.9 0.781666667 53.3 10.001 0.746667 -2.862 
5/9/2003 15:39:22 49_.7 0.828333333 53.3 10.006 0.793333 -2.857 
519/2003 15:39:25 52.6 0.8766,66667 53.3 10.008 0.841667 -2-855 
5/912003 15:39:28 55.7 0.928333333 53.3 10.014 0.893333 -2.849 
519/2003 15:39:31 59 0.983333333 53.28 10.018 0.948333 -2.845 
51912003 15:39:35 62.5 1.041666667 53.28 10.022 1.006667 -2.841 
519/2003 15:39:39 66.2 1.103333333 53.28 10.031 1.068333 -2.832 
5/912003 15:39:43 70.1 1.168333333 53.28 10.059 1.133333 -2.804 
5/9/2003 15:39:47 74.3 1.238333333 53.3 10.072 1203333 -2.791 
5/912003 15:39:51 78.7 t.311666667 53.3 10.074 1.276667 -2.789 
5/9/2003 15:39:56 83.4 1.39 53.32 10.077 1.355 -2.786 
5/9/2003 15:40:01 88.4 1.473333333 53.32 10.077 1.438333 -2.786 
51912003 15:40:06 93.7 1.561666667 53.3 10.062 1.526667 -2.801 
519/20o3 15:40:12 99.3 1.655 53.28 10.07 1.62 -2.793 
5/9/2003 15:40:18 105.2 1. 753333333 53.28 10.076 1.718333 -2.787 
5/9/2003 15:40:24 111.5 1.858333333 53.28 10.081 1.823333 -2.782 
51912003 15:40:31 118.1 1.968333333 53.28 10.089 1.933333 -2.774 
519/2003 15:40:38 125.1 2.085 53.28 10.098 2.05 -2.765 
5/9/2003 15:40:45 132.6 2.21 53.28 10.109 2.175 -2.754 
51912003 15:40:53 140.5 2.341666667 . 53.28 10.119 2.306667 -2.744 
5/9/2003 15:41:01 148.9 2.481666667 53.28 10.126 2.446667 -2.737 
519/2003 15:41:10 157.8 2.63 53.28 10.135 2.595 -2.728 
5/9/2003 15:41:20 167.2 2.786666667. 53.3 10.146 2-751667 -2.717 
5/9/2003 15:41:30 177.2 2.953333333 53.28 10.154 2.918333 -2.709 
5/9/2003 15:41:40 187.8 3.13 53.28 10.165 3.095 -2.698 
5/9/2003 15:41:51 199 3.316666667 53.28 10.175 3.281667 ~2.688 
5/9/2003 15:42:03 210.9 3.515 53.28 10.184 3.48 -2.679 
51912003 15;42:16 223.5 3.725 53.28 10.193 3.69 -2.67 
5/9/2003 15:42:29 236.8 3.946666667 53.28 10.208 3.911667 -2.655 
5/9/2003 15:42:43 250.9 4.181666667 53.28 10.218 4.146667 -2.645 
5/9/2003 15:42:58 265.8 4.43 53.28 10.229 4.395 -2.634 
519/2003 15:43:14 281.6 4.693333333 53.28 10.242 4.658333 -2.621 
51912003 15:43:31 298.4 4.973333333 53.28 10.255 4.938333 -2.608 
5/9/2003 15:43:49 316.2 5.27 53.28 10.27 5.235 -2.593 
5/9/2003 15:44:07 335 5.583333333 53.25 10.283 5.548333 -2.58 
5/9/2003 15:44:27 354.9 5.915 53:25 10.296 5.88 -2.567 
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13MWT26 Rising 

519/2003 15:44:48 376 6.266666667 53.25 10.313 6.231667 -2.55 
519/2003 15:45:11 398.4 6.64 53.25 10.33 6.605 -2.533 
5/9/2003 15:45:35 422.1 7.035 53.25 10.345 7 -2.518 
519/2003 15:46:00 447.2 7.453333333 53.25 10.364 7.418333 -2.499 
51912003 15:46:26 473.8 7.896666667 53.25 10'.382 7.861667 -2.481 
519/2003 15:46:54 502 8.366666667 53.25 10.401 8.331667 -2.462 
51912003 15:47:24 531.9 8.865 53.25 10.425 8.83 -2.438 
5/9/2003 15:47:56 563.5 9.391666667 53.25 10.44 9.356667 -2.423 
51912003 15:48:29 597 9.95 53.25 10.459 9.915 -2.404 
519/2003 15:49:05 632.5 10.54166667 53.25 10.481 10.50667 -2.382 
519/2003 15:49:43 670.1 11.16833333 53.25 10.502 11.13333 -2.361 
519/2003 · 15:50:22 709.9 11.83166667 53.25 10.524 11.79667 -2.339 
51912003 15:51:05 752.1 12.535 53.25 10.548 12.5 -2.315 
519/2003 15:51:49 796.8 13.28 53.25 10.573 13.245 -2.29 Plotted shaded values. 
519/2003 15:52:37 844.2 14.07 53.25 10.599 14.035 -2.264 adjusted time M10 
519/2003 15:53:27 894.4 14.90666667 53.25 10.623 14.87167 -2.24 0.000 1.000 
519/2003 15:54:20 947.5 15.79166667 53.25 10.649 15.75667 -2.214 0.885 0.988 
519/2003 15:55:16 1003.8 16.73 53.25 10.675 16.695 -2.188 1.823 0.977 
519/2003 15:56:16 1063.4 17. 72333333 53.25 10.705 17.68833 -2.158 2.817 0.963 
51912003 15:57:19 1126.6 18.77666667 53.25 10.733 18.74167 -2.13 3.870 0.951 
519/2003 15:58:26 1193.5 19.89166667 53.25 10.763 19.85667 -2.1 4.985 0.938 
51912003 15:59:37 1264.4 21.07333333 53.25 10.793 21.03833 -2.07 6.167 0.924 
519/2003 16:00:52 1339.5 22.325 53.25 10.827 22.29 72.036 7.418 0.909 
51912003 16:02:11 1419 23.65 53.25 10.858 23.615 -2.005 8.743 0.895 
5/912003 16:03:36 1503.3 25.055 53.25 10.892 25.02 -1.971 
51912003 16:05:05 1592.6 26.54333333 53.25 10.926 26.50833 -1.937 11.637 0.865 
51912003 16:06:40 1687.1 ' 28.11833333 53.25 10.961 28.08333 -1.902 13.212 0.849 
51912003 16:08:20 1787.2 29.78666667 53.28 10.996 29.75167 ..:.t-867 14.880 0.833 
51912003 16:10:06 1893.3 31.555 53.25 11.032 31.52 -1.831 16.648 0.817 
519/2003 16:11:58 2005.7 33.42833333 53.25 11.068 33.39333 -1.795 18.522 0.801 
51912003 16:13:57 2124.7 35.41166667 53.25 11.105 35.37667 -1.758 20.505 0.785 
519/2003 16:16:03 2250.8 37.51333333 53.25 11.146 37.47833 -1.717 22.607 0.767 
519/2003 16:18:17 2384.4 39.74 53.25 11.183 39:705 -1.68 24.833 0.750 
5/9/2003 16:20:38 2525.9 42.09833333 53.25 11.223 42.06333 -1.64 
519/2003 16:23:08 2675.8 44.59666667 53.25 11.264 44.56167 -1.599 29.690 0.714 
519/2003 16:25:47 2834.6 47.24333333 53.25 11.299 47.20833 -1.564 32.337 0.698 
5/9/2003 16:28:35 3002.8 50.04666667 53.25 11.338 50.01167 -1.525 35.140 0.681 
519/2003 16:31:33 3180.9 53.015 53.25 11.38 52.98 -1.483 38.108 0.662 
51912003 16:34:42 3369.6 56.16 53.25 11.419 56.125 -1.444 41.253 0.645 
51912003 16:38:02 3569.5 59.49166667 53.25 11.46 59.45667 -1.403 44.585 0.626 
5/9/2003 16:41:34 3781.2 63.02 53.25 11.499 62.985 -1.364 48.113 0.609 
5/912003 16:45:18 4005.5 66.75833333 53.25 11.54 66.72333 -1.323 
519/2003 16:49:16 4243.1 70.71833333 53.25 11.576 70.68333 -1.287 55.812 0.575 
51912003 16:53:27 4494.7 74.91166667 53.28 11.618 74.87667 -1.245 60.005 0.556 
51912003 16:57:54 4761.3 79.355 53.25 11.658 79.32 -1.205 64.448 0.538 
5/9/2003 17:02:36 5043.7 84.06166667 53.25 11.697 84.02667 -1.166 69.155 0.521 
519/2003 17:07:35 5342.8 89.04666667 53.25 11.736 89.01167 -1.127 
51912003 17:12:52 5659.6 94.32666667 53.25 11.774 94.29167 -1.089 79.420 0.486 
51912003 17:18:28 5995.2 99.92 53.23 11.813 99.885 -1.05 85.013 0.469 

. 519/2003 17:24:23 6350.7 105.845 53.25 11.848 105.81 -1.015 90.938 0.453 
519/2003 17:30:40 6727.2 112.12 53.25 11.891 112.085 -0.972 97.213 0.434 
519/2003 17:37:19 7126.1 118.7683333 53.23 11.918 118.7333 -0.945 
519/2003 17:43:48 7548.6 125.81 53.25 11.953 125.775 -0.91 110.903 0.406 
51912003 17:50:19 7939.7 132.3283333 . 53.23 11.988 132.2933 -0.875 117.422 0.391 
519/2003 17:56:49 8329.2 138.82 53.25 12.023 138.785 

-0.84. •''" 
, .. 

519/2003 18:03:23 8783.4 146.39 53.23 12.057 146.355 -0.806 131.483 0.360 
519/2003 18:12:28 9328.8 155.48 53.25 12.092 155.445 -0.771 140.573 0.344 
519/2003 18:22:40 9940.8 165.68 53.23 12.126 165.645 -0.737~ 

",-. ~ ' "'~"' .. ;o;. ;·.' 

519/2003 18:34:12 10632.8 177.2133333 53.25 12.16 177.1783 -0.703 162.307 0.314 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

CraneNSWC 
9060 

Falling head 

Done By: FWRamser 
Checked By: 

Radius of Well Casing On.) : 

Effective Radius of Well Screen (in.) : 

Length of Well Screen (ft.) : 

Time for 37°/o head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
2=R 

13 =L 
19.20 =To 

6.06E-05 tt./min. 
1.01E-06 ft./ sec. 
8.73E-02 ft./ day 
3.0SE-05 cm./sec. 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

Equation: 

13MWT30 
Bedrock 
24-Nov-03 

r 2 x Ln(L/R.) 
K = _l_x_L_x_T_o_ 



/ 

1 
I 
I 

. 

Tetra Tech NUS, Inc. 

HYDRAWC CONDUCTIVITY 
TESTING DATA SHEET 

PRO.ECT NAME: .•••.••. JY. ... ~ ... h.J. .. ~ ........ (....B..f!: .. ~.~ ...................................... WELL/BORING NO.: .l.'3.t!JW..'!:.~ 

PRO.ECT NO.: •.•••••••. 'f..E?. ... fR..Q ......................... GEOLOGIST: ...•..•.• ~ .. : ••• ~ .. ~ .•• " .. Q .. '-.. b.!.~.~ .. 11. ............................ 
2.,, ' 

WELL DIAMElER: ........................... SCREEN LENGTH/DEPTH: ..... L.9.?. .................................... 1£ST NO.: •.••.•.• /.. •••••••••••••• 

STATIC WATER LEVEL (Depth/Elevation): ........... .l..l.: .... 9...1 ....... T.:.Q..c_ ............................ DA 1E: ~ ... £.l..:~.'J..:!'J..~. 

1EST TYPE (Rlslng,h'alllng/Constant Head): ....... f.:~ .. #:;..~.! .. ~ .. ~ ................... aiEa<ED: .........................•.......•............. 

METHOD OF INOUcJNG WATER LEVEL CHANGE: ..• :S.:f?..~.t~ ............ S .. !:::.~ .. ~ ............................ PAGE ••• .\.OF •. .1 ...... 

REFERENCE. PT. FOR \W.. MEAS. (Top of Casing. Transducer, etc.): .. :r::.9. .. ~.+-·'l.~~---~.r.: .. ~.~-~-~.~~ 
ELAPSED MEASURED DRAwoow ELAPSED MEASURED DRAWDO'tlt llEU. ~ADC 
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13mwT30 falling #1 

In-Situ Inc. MiniTroll Pro 

Report generated: 12/4/2003 9:54:57 
Report from file: 
DataMgr Version 

C:\Win-Situ\Data\SN00916 2003-11-24 105718 13MWT30falling#1.bin 
3.68 

Serial number: 
Firmware Version 
Unit name: 

916 
3.07 

Test name: 13MWT30falling#1 

Test defined on: 
Test started on: 
Test stopped on: 

11/24/2003 10:54:07 
11/24/2003 10:57:18 
11/24/2003 11 :43:48 

Test extracted on: NI A 

Data gathered using Linear testing 
Time between data points: Minutes. 
Number of data samples: 465 

TOTAL DATA SAMPLES 465 

Channel number [2] 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 

Pressure 

30PSI. 
1 

Surface 
User-defined refererice: O Feet H20 
Referericecl on: test start 
Pressure head at reference: 14.787 Feet H20 

Chan[2] 

Date Time ET (min) FeetH20 
Adjusted 
ET. (min) 

------ ------- ----------- ------------
11/2412003 10:57 0 0 
11124/200310:57 0.1 2.726 0 
11124/2003 10:57 0.2 2.48 0.1 
11124/200310:57 0.3 2.41 0.2 
11/24/2003 10:57 0.4 2.348 0.3 
11124/2003 10:57 0.5 2.291 0.4 
11/24/2003 10:57 0.6 2.24 0.5 
11/24/2003 10:58 0.7 2.186 0.6 
11/24/200310:58 0.8 2.144 0.7 
11/24/200310:58 0.9 2.104 0.8 
11/24/2003 10:58 1 2.062 0.9 
11124/2003 10:58 1.1 2.022 1 
11/24/200310:58 1.2 1.988 1.1 
11124/200310:58 1.3 1.955 1.2 
11124/2003 10:58 1.4 1.924 1.3 
11/24/2003 10:58 1.5 1.895 1.4 
11/24/2003 10:58 1.6 1.87 1.5 
11/24/2003 10:59 1.7 1.846 1.6 
11/2412003 10:59 1.8 1.822 1.7 
11/24/200310:59 1.9 '1.797 1.8 
11/24/2003 10:59 2 1.773 1.9 
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h/ho ho= 2.726 

1.000. 
0.910 
0.884 
0.861• 
0.840 
0.822 
0.802• 
0.787 
0.772 
0.756 
0.742 
0.729 
0.717• 
0.706 
0.695 
0.686 
0.677 
0.668 
0.659 
0.650 



13mwT30 falling #1 

,_,__ 
11/2412003 10:59 2.1 1.755 2 0.644 
11/24/2003 10:59 2.2 1.739 2.1 0.638. 
11/2412003 10:59 2.3 1.719 2.2 0.631 
11/2412003 10:59 2.4 1.708 2.3 0.627 
11/2412003 10:59 2.5 1.691 2.4 0.620 
11/2412003 10:59 2.6 1.677 2.5 0.615 
11/2412003 11:00 2.7 1.666 2.6 0.611 
11/24/2003 11 :00 2.8 1.653 2.7 0.606 
11/2412003 11:00 2.9 1.642 2.8 0.602 
11/2412003 11 :00 3 1.631 2.9 0.598 
11 /2412003 11 :00 3.1 1.617 3 0.593• 
11/2412003 11 :00 3.2 1.606 3.1 0.589 
11/24/200311:00 3.3 1.593 3.2 0.584 
11/241200311:00 3.4 1.582 3.3 0.580 
11 /2412003 11 :00 3.5 1.573 3.4 0.577 
11/2412003 11 :00 3.6 1.562 3.5 0.573 
11/2412003 11 :01 3.7 1.553 3.6 0.570 
11/2412003 11:01 3.8 1.542 3.7 0.566 
11/2412003 11 :01 3.9 1.533 3.8 0.562 
11 /2412003 11 :01 4 1.522 3.9 0.558 
11/2412003 11:01 4.1 1.515 4 0.556 
11/2412003 11 :01 4.2 1.506 4.1 0.552 
11/2412003 11:01 4.3 1.495 4.2 0.548 
11/241200311:01 4.4 1.486 4.3 0.545 
11/24/2003 11 :01 4.5 1.477 4.4 0.542 
11/2412003 11 :01 4.6 1.471 4.5 0.540• 
11/241200311:02 4.7 1.459 4.6 0.535 
11/2412003 11 :02 4.8 1.448 4.7 0.531 
11/24/2003 11:02 4.9 1.444 4.8 0.530 
11/2412003 11 :02 5 1.435 4.9 0.526 
11/2412003 11 :02 5.1 1.426 5 0.523 
11/24/200311:02 5.2 1.417 5.1 0.520 
11/2412003 11 :02 5.3 1.404 5.2 0.515 
11/2412003 11:02 5.4 1.399 5.3 0.513 
11/2412003 11 :02 5.5 1.393 5.4 0.511 
11/241200311 :02 5.6 1.382 5.5 0.507 
11/241200311:03 5.7 1.375 5.6 0.504 
11/2412003 11:03 5.8 1.366 5.7 0.501 
11/2412003 11 :03 5.9 1.355 5.8 0.497 
11/2412003 11 :03 6 1.348 5.9 0.494 
11/2412003 11 :03 6.1 1.342 6 0.492. 
11 /2412003 11 :03 6.2 1.333 6.1 0.489 
11/24/2003 11 :03 6.3 1.326 6.2 0.486 
11 /2412003 11 :03 6.4 1.319 6.3 0.484 
11/24/200311:03 6.5 1.313 6.4 0.482 
11/2412003 11:03 6.6 1.306 6.5 0.479 
11/241200311:04 6.7 1.297 6.6 0.476 
11/2412003 11 :04 6.8 1.293 6.7 0.474 
11/2412003 11 :04 6.9 1.286 6.8 0.472 
11/2412003 11 :04 7 1.277 6.9 0.468 
11/2412003 11 :04 7.1 1.271 7 0.466 
11/24/200311:04 7.2 1.264 7.1 0.464 
11/2412003 11 :04 7.3 1.257 7.2 0.461 
11/24/200311:04 7.4 1.253 7.3 0.460 
11/2412003 11 :04 7.5 1.244 7.4 0.456 
11/2412003 11 :04 7.6 1.239 7.5 0.455 • 
11/2412003 11 :05 7.7 1.233 7.6 0.452 
11/2412003 11 :05 7.8 1.224 7.7 0.449 
11/2412003 11 :05 7.9 1.217 7.8 0.446 
11/24/2003 11 :05 8 1.211 7.9 0.444 
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11/241200311:05 8.1 1.206 8 0.442 
11 /2412003 11 :05 8.2 1.202 8.1 0.441 
11/2412003 11 :05 8.3 1.195 8.2 0.438 
11 /2412003 11 :05 8.4 1.184 8.3 0.434 
11/24/200311:05 8.5 1.173 8.4 0.430 
11/241200311:05 8.6 1.175 8.5 0.431 
11/24/200311:06 8.7 1.173 8.6 0.430 
11/2412003 11 :06 8.8 1.168 8.7 0.428 
11/24/200311:06 8.9 1.162 8.8 0.426 
11/2412003 11 :06 9 1.157 8.9 0.424 
11/24/200311:06 9.1 1.151 9 0.422 • 
11/24/2003 11 :06 9.2 1.146 9.1 0.420 
11/24/200311:06 9.3 1.142 9.2 0.419 
11/2412003 11 :06 9.4 1.135 9.3 0.416 
11/24/200311:06 9.5 1.131 9.4 0.415 
11/24/200311:06 9.6 1.126 9.5 0.413 
11/24/2003 11 :07 9.7 1.122 9.6 0.412 
11/24/2003 11 :07 9.8 1.115 9.7 0.409 
11/24/200311:07 9.9 1.11 9.8 0.407 
11/2412003 11 :07 10 1.106 9.9 0.406 
11/24/2003 11 :07 10.1 1.1 10 0.404 
11124/2003 11 :08 11.1 1.055 11 0.387 
11/24/2003 11 :09 12.1 1.011 12 0.371 
11/24/200311:10 13.1 0.966 13 0.354 
11/2412003 11 :11 14.1 0.919 14 0.337 
11124/200311:12 15.1 0.881 15 0.323. 
11124/2003 11:13 16.1 0.846 16 0.310 
11/24/200311:14 17.1 0.808 17 0.296 
11/24/200311:15 18.1 0.777 18 0.285. 
11/241200311:16 19.1 0.746 19 0.274 
11/24/2003 11: 17 20.1 0.712 20 0.261 
11/24/200311:18 21.1 0.681 21 0.250. 
11/24/200311:19 22.1 0.655 22 0.240 
11/24/2003 11 :20 23.1 0.626 23 0.230 
11/24/2003 11 :21 24.1 0.601 24 0.220 
11/24/200311:22 25.1 0.575 25 0.211 
11/24/200311:23 26.1 o.546 26 0.200 
11/24/2003 11 :24 27.1 0.521 27 0.191 
11/24/2003 11 :25 28.1 0.499 28 0.183 
11/241200311:26 29.1 0.481 29 0.176 
11/24/200311:27 30.1 0.459 30 0.168 
11/24/200311:28 31.1 0.439 31 0.161 
11/2412003 11:29 32.1 0.423 32 0.155 
11/24/200311:30 33.1 : 0.406 33 0.149 
11/2412003 11:31 34.1 0.382 34 0.140 
11/24/2003 11 :32 35.1 0.369 35 0.135 
11/2412003 11 :33 36.1 0.352 36 0.129 
11124/2003 11 :34 37.1 0.338 37 0.124 
11/24/200311:35 38.1 0.325 38 0.119 
11/24/200311:36 39.1 0.312 39 0.114 
11/24/200311:37 40.1 0.299 40 0.110 
11/24/2003 11 :38 41.1 0.285 41 0.105 
11/24/200311:39 42.1 0.27 42 0.099 
11/24/2003 11 :40 43.1 0.254 43 0.093 
11/24/200311:41 44.1 0.245 44 0.090 
11/24/2003 11:42 45.1 0.234 45 0.086 
11/24/2003 11 :43 46.1 0.221 46 0.081 
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TET 

HYDRAULIC CONDUCTIVITY TEST DAT A EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

CraneNSWC 
9060 

Falling head 

oone By: FWRamser 
Cheeked By: 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen (in.) : 

Length of Well Screen (ft.): 

Time for 37°k head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
2=R 

13 =L 
19.20 =To 

6.06E-05 ft./ min. 
1.01E-06 ft./sec. 
8.73E-02 ftJdav 
3.0SE-05 cm./sec. 

0~~2.. X i_N ( 13/,11oc..) 

z. x 

WelUBorfng No.: 13MWT30 
Bedrock 
24-Nov-03 

Aquifer Type: 
Test Date: 

Equation: 

r 2 x Ln(LIR) 
K= . 

lx Lx To 

lo.Ol y.10-S F v / f\'\·r,..; 

c_ 1+-~c~eP 

/#/'fA/-J -'2 - t '9 -o '-t 



TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 
Projeet No.: 

Test Type: 

CraneNSWC 
9060 

Rising head 

Done By: FWRamser 
Checked By: 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen (in.): 

Length of Well Screen (ft.) : 

Time fOr 37% head change (min.): 

Hydraulic Conductivity (K) : 

1 = r 
2=R 

13 =L 
27.60=To 

4.22E-05 ft./min. 
7.03E-07 ft./ sec. 
6.07E-02 ft./dav 
2.14E-05 cm./sec. 

Well/Boring No.: 13MWT30 
Bedrock 
24-Nov-03 

Aquifer Type: 
Test Date: 

Equation: 

r 2 x Ln(L/R) 
K=-----~ 

2x Lx To 
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Tetra Tech NUS, Inc. 

HYDRAULIC CONDUCTIVITY 
TESTING DATA SHEET 

PRC>.£CT NAME: .•.... /)./...~ ... W. .. '-. ............. C....&A.'Y.r=..................................... \\ELL/BORING N_Q~;_ •• J .. J..~W..L.#::l 
GEOLOGIST: .••. , ........ M .. ~ ... f?...: .... t; .. 9..f: .. tf~ .. 11.. ........................ PRC>.£CT NO.: ...•...... 't..e..fe .. Q ........................... 

-I 

WELL DIAMETER: . ••..•••••..••..•......•.•• SCREEN LENG'ft,f{DEPTH: •.•..•. 1. .. 0. .................................. TEST NO.: ...... l. ................ 
STA TIC WATER LEVEL {Depth/Elevation): ••...•.. ,~; . .J..J .. : .... 9.:..f ....... Tf?..~ ........................... DA 1E: .. ~/:~.~!.: .. !?...~ .... 
TEST TYPE (Rlslng/Falllng/Constant Head): ..•.. B ... L.'?. .. !:¥.. .. ~ ........................ CHECKED: ••.•...•..••....•...•.•..••..••...•..••..•...•. 

MElHOD OF INDUCING WA lER LEVEL CHANGE: .••••. ~ •. ~ •. ~ •. l..0. ....... $. .. f.: .. Y.."1 ............................ PAGE •. L.. OF .•.•. l... .. 
REFERENCE PT. FOR WL MEAS. {Top of Casing, Transducer, etc.): ...• I.Q .. ~.1 •••• ."1. .. (F..g_Q •••• A:r.: .. ~.!Y.!...:t .. ~.r.:-t9'" 
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'2 

,, 
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13mwT30 rising#1 

In-Situ Inc. MiniTroll Pro 

Report generated: 1214/2003 9:57:27 
Report from file: 
DataMgr Version 

C:\Win-Situ\Data\SN00916 2003-11-24 114516 13MWT30rising#1.bin 
3.68 

Serial number: 
Firmware Version 
Unit name: 

916 
3.07 

Test name: 13MWT30rising#1 

Test defined on: 
Test started on: 
Test stopped on: 
Test extracted on: NIA 

Data gathered using Linear testing 

11/2412003 11 :44:46 
11/24/2003 11:45:16 
11/2412003 12:57:17 

Tme between data points: 0.1-0t Minutes. 
Number of data samples: 721 

TOTAL DATA SAMPLES 721 

Channel number [2] 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

Date Tune 

Pressure 

30PSI. 

Surface 
0 FeetH20 

test start 
14.991 Feet H20 

Chan[2] 

ET(mln) FeetH20 
Adjusted 
ET. (min) 

------ ---- -----
11/2412003 11 :45 0 0 
11/24/2003 11 :45 0.1 -2.633 0 
11/24/2003 11 :45 0.2 -2.509 0.1 
11/24/200311:45 0.3 -2.418 0.2 
11/24/2003 11 :45 0.4 -2.345 0.3 
11/24/2003 11 :45 0.5 -2.282 0.4 
11/24/200311:45 0.6 -2.227 0.5 
11/2412003 11 :45 0.7 -2.171 0.6 
11/24/2003 11 :46 0.8 -2.127 0.7 
11/24/200311:46 0.9 -2.082 0.8 
11/2412003 11:46 1 -2.049 0.9 
11/24/2003 11 :46 1.1 -2.009 1 
11/24/200311:46 1.2 -1.973 1.1 
11/24/2003 11 :46 1.3 -1.945 1.2 
11/241200311:46 1.4 -1.918 1.3 
11/2412003 11 :46 1.5 -1.813 1.4 
1112412003 11 :46 1.6 -1.805 1.5 
11/2412003 11 :46 1.7 -1.803 1.6 
11/2412003 11 :47 1.8 -1.801 1.7 
11/24/200311:47 1.9 -1.801 1.8 
11/2412003 11 :47 2 -1.799 1.9 
11/2412003 11 :47 2.1 -1.787 2 
11/2412003 11 :47 2.2 -1.769 2.1 
11/241200311:47 2.3 -1.754 2.2 
11/2412003 11 :47 2.4 -1.743 2.3 
11/2412003 11 :47 2.5 -1.73 2.4 
111241200311:47 2.6 -1.721 2.5 
11/24/200311:47 2.7 -1.705 2.6 
11/2412003 11:48 2.8 -1.694 2.7 
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h/ho ho= -2.633 

1.000. 
0.953 
0.918 
0.891 
0.867 
0.846 
0.825 
0.808 
0.791 
o.n8 
0.763. 
0.749 
0.739 
0.728 
0.689 
0.686 
0.685 
0.684 
0.684 
0.683 
0.679• 
0.672 
0.666 
0.662 
0.657 
0.654 
0.648 
0.643 



13mwT30 rising#1 

11/2412003 11:48 2.9 -1.681 2.8 0.638 
11/241200311:48 3 -1.67 2.9 0.634 
11/24/2003 11 :48 3.1 -1.663 3 0.632• 
11/241200311:48 3.2 ·1.652 3.1 0.627 
11/24/200311:48 3.3 -1.647 3.2 0.626 
11/24/200311:48 3.4 -1.638 3.3 0.622 
11/24/200311:48 3.5 -1.627 3.4 0.618 
11/24/2003 11 :48 3.6 -1.621 3.5 0.616 
11/24/200311:48 3.7 -1.614 3.6 0.613 
11/24/200311:49 3.8 -1.607 3.7 0.610 
11/24/200311:49 3.9 -1.6 3.8 0.608 
11/24/200311:49 4 -1.594 3.9 0.605 
11/241200311:49 4.1 -1.589 4 0.603 
11/24/200311:49 4.2 -1.583 4.1 0.601 
11/24/200311:49 4.3 -1.576 4.2 0.599 
11/24/200311:49 4.4 -1.569 4.3 0.596 
11/24/2003 11 :49 4.5 -1.563 4.4 0.594 
11/24/200311:49 4.6 -1.558 4.5 0.592 
11/24/2003 11 :49 4.7 ·1.549 4.6 0.588 
11/24/2003 11 :50 4.8 -1.545 4.7 0.587 
11/24/2003 11 :50 4.9 ·1.536 4.8 0.583 
11/24/200311:50 5 ·1.532 4.9 0.582 
11/24/200311:50 5.1 -1.525 5 0.579 
11/24/2003 11:50 5.2 ·1.52 5.1 o.5n 
11/2412003 11:50 5.3 ·1.514 5.2 0.575 
11/2412003 11 :50 5.4 -1.507 5.3 0.572 
11/24/2003 11:50 5.5 -1.498 5.4 0.569 
11/24/200311:50 5.6 -1.494 5.5 0.567 
11/24/200311:50 5.7 ·1.489 5.6 0.566 
11/24/200311:51 5.8 ·1.483 5.7 0.563 
11124/2003 11 :51 5.9 -1.476 5.8 0.561 
11/24/200311:51 6 ·1.473 5.9 0.559 
11/24/2003 11:51 6.1 ·1.467 6 0.557 
11/24/200311:51 6.2 -1.462 6.1 0.555 
11/24/200311:51 6.3 -1.458 6.2 0.554 
11/24/200311:51 6.4 ·1.452 6.3 0.551 
11/24/2003 11:51 6.5 -1.447 6.4 0.550 
11/24/2003 11 :51 6.6 -1.44 6.5 0.547 
11/241200311:51 6.7 -1.433 6.6 0.544 
11/24/2003 11 :52 6.8 -1.431 6.7 0.543 
11/24/2003 11 :52 6.9 -1.425 6.8 0.541 
11/24/200311:52 7 -1.42 6.9 0.539 
11/241200311:52 7.1 -1.416 7 0.538 
11/24/200311:52 7.2 -1.409 7.1 0.535 
11/241200311:52 7.3 -1.405 7.2 0.534 
11/24/2003 11 :52 7.4 -1.398 7.3 0.531 
11124/200311:52 7.5 -1.393 7.4 0.529 
11/24/200311:52 7.6 -1.387 7.5 0.527 
11/24/2003 11 :52 7.7 -1.385 7.6 0.526 
11/24/200311:53 7.8 -1.38 7.7 0.524 
11/24/200311:53 7.9 -1.373 7.8 0.521 
11/24/2003 11 :53 8 -1.369 7.9 0.520 
11/24/2003 11:53 8.1 -1.365 8 0.518 
11/2412003 11 :53 8.2 -1.358 8.1 0.516 
11/24/200311:53 8.3 ~1.351 8.2 0.513 
11/24/200311:53 8.4 -1.347 8.3 0.512 
11/24/200311:53 8.5 -1.342 8.4 0.510 
11/24/2003 11:53 8.6 ·1.34 8.5 0.509 
11/24/200311:53 8.7 -1.336 8.6 0.507 
11/2412003 11 :54 8.8 -1.329 8.7 0.505 
11/24/200311:54 8.9 -1.327 8.8 0.504 
11/24/200311:54 9 -1.322 8.9 0.502 
11/24/200311:54 9.1 ·1.316 9 0.500 
11/2412003 11 :54 9.2 -1.311 9.1 0.498 
11/241200311:54 9.3 -1.309 9.2 0.497 
11/2412003 11 :54 9.4 -1.302 9.3 0.494 
11/24/200311:54 9.5 -1.3 9.4 0.494 
11/24/200311:54 9.6 -1.296 9.5 0.492 
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~ 

11 /2412003 11 :54 9.7 -1.293 9.6 0.491 
11/2412003 11 :55 9.8 -1.289 9.7 0.490 
11/24/200311:55 9.9 -1.282 9.8 0.487 
11/24/200311:55 10 -1.278 9.9 0.485 
11/241200311:55 10.1 -1.273 10 0.483• 
11/24/2003 11:56 11.1 -1.238 11 0.470 
11/2412003 11 :57 12.1 -1.202 12 0.457 
11/24/2003 11 :58 13.1 -1.171 13 0.445 
11/2412003 11 :59 14.1 -1.14 14 0.433 
11/241200312:00 15.1 -1.109 15 0.421 
11/24/2003 12:01 16.1 -1.082 16 0.411 
1112412003 12:02 17.1 -1.054 17 0.400 
11/24/200312:03 18.1 -1.031 18 0.392 
11/24/2003 12:04 19.1 -1 19 0.380 
11/24/2003 12:05 20.1 -0.978 20 0.371 
11/24/200312:06 21.1 -0.96 21 0.365 
11/24/200312:07 22.1 -0.938 22 0.356 
11/24/2003 12:08 23.1 -0.916 23 0.348 
11/24/2003 12:09 24.1 -0.898 24 0.341 
11/241200312:10 25.1 -0.883 25 0.335• 
11/24/200312:11 26.1 -0.863 26 0.328 
11/24/2003 12:12 27.1 -0.847 27 0.322 
11/24/2003 12:13 28.1 -0.832 28 0.316 
11/24/2003 12:14 29.1 -0.812 29 0.308 
11/24/2003 12:15 30.1 -0.798 30 0.303• 
11124/200312:16 31.1 -0.783 31 0.297 
11/24/200312:17 32.1 -0.767 32 0.291 
11/24/200312:18 33.1 -0.754 33 0.286 
11/2412003 12:19 34.1 -0.743 34 0.282 
11/241200312:20 35.1 -0.727 35 0.276 * 
11/24/2003 12:21 36.1 -0.714 36 0.271 
11/24/2003 12:22 37.1 -0.705 37 0.268 
111241200312:23 38.1 -0.692 38 0.283 
11/24/2003 12:24 39.1 -0.683 39 0.259 
11/2412003 12:25 40.1 -0.672 40 0.255 
11/2412003 12:26 41.1 -0.661 41 0.251 
1112412003 12:27 42.1 -0.652 42 0.248 
111241200312:28 43.1 -0.641 43 0.243 
11/2412003 12:29 44.1 -0.629 44 0.239 
11/24/200312:30 45.1 -0.621 45 0.236 
11/2412003 12:31 46.1 -0.612 46 0.232 
111241200312:32 47.1 -0.605 47 0.230 
11/2412003 12:33 48.1 -0.596 48 0.226 
11/2412003 12:34 49.1 -0.589 49 0.224 
11/2412003 12:35 50.1 -0.581 50 0.221 
11/241200312:36 51.1 -0.574 51 0.218 
11/24/200312:37 52.1 -0.565 52 0.215 
11/24/2003 12:38 53.1 -0.561 53 0.213 
11/241200312:39 54.1 -0.552 54 0.210 
111241200312:40 55.1 -0.545 55 0.207 
11/241200312:41 56.1 -0.538 56 0.204 
11/2412003 12:42 57.1 -0.531 57 0.202 
11/241200312:43 58.1 -0.529 58 0.201 
11/24/2003 12:44 59.1 -0.522 59 0.198 
11/2412003 12:45 60.1 -0.518 60 0.197 
111241200312:46 61.1 -0.509 61 0.193 
11/2412003 12:47 62.1 -0.507 62 0.193 
11/2412003 12:48 63.1 -0.501 63 0.190 
11/24/200312:49 64.1 -0.496 64 0.188 
111241200312:50 65.1 -0.489 65 0.186 
11/2412003 12:51 66.1 -0.485 66 0.184 
11/24/2003 12:52 67.1 -0.482 67 0.183 
11/2412003 12:53 68.1 -0.478 68 0.182 
11/2412003 12:54 69.1 -0.476 69 0.181 
11/24/200312:55 70.1 -0.472 70 0.179 
11/2412003 12:56 71.1 -0.471 71 0.179 
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TETRA-

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

CraneNSWC 
9060 

Rising head 

Done By: FWRamser 
Checlced By: 

I 

Radius of Well Casing (in.) : • 0 0 ) 1i 

Effective Radius.,,f Well Screen (in.): _. t~ lP <tJ' . 
1 = r 
2=R 

13 =L Length of Well Screen (ft.) : 

Time for 37% head change (min.) : 

/ Hydraulic Conductivity (K) : 

'-/. I 9 

27.60 =To 

4.22E-05 ftJmin. 
7.03E-07 ftJsec. 
6.07E-02 ftJday 
2.14E-05 cm./sec. 

-x -s 
10 

WelUBoring No.: 

Aquifer Type: 

Test Date: 

Equation: 

13MWT30 
Bedrock 
24-Nov-03 

r 2 x Ln(L/R.) 
K=------

lx L x To 

--



TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

CraneNSWC 
9060 

Falling head 

Done By: FWRamser 
Checked By: 

Radius of Well Casing (in.) : 
Effective Radius of Well Screen Qn.) : 
Length of Well Screen (ft.): 
Time for 37'%, head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
2.5 =R 

12.62 = L 
5.37 =To 

2.10E-04 ft./min. 
3.SOE-06 ft./sec. 
3.03E-01 ft./ day 
1.07E-04 cm./sec. 

Well/Boring No.: 13MWT32 
Bedrock 
24-Nov-03 

Aquifer Type: 

Test Date: 

Equation: 

r 2 x Ln(LIR) K=-----2x L x To 
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Tetra Tech NUS. Inc. 

HYDRAWC CONDUCTIVITY 
TESTING DATA SHEET 

PRC>.ECT NAME: ..•..•..• f:l.~.'/Y. .. ~ ....... ~ .. 8=.~.~-~ ............................................ WEU./aORING NO.: ... !.3 .. ~.WZ:.~~ 
PRo.ECT NO.: .......... ~.~-~Q ............................. GEOLOGIST: .......... ~.: ... (.e.: ... f .. 2 .. f.:.H ... ~.~ ................................ 

"'.). 11 
, 

VVELl. DIAMElER: ........................... SCREEN LENG1H/bEP1H: ....... JJ2 ................................... TEST NO.: ••••.. J ................ 
STATIC WAlER lE\U. (Depth/Elevation): ....... 9.: .... 8 .. B ....... :CQ.~ ................................ DA lE: .. 1.J::..l.':/..:f?.3 .... 
1EST TYPE (Rlalng/r~lng/Conatant Head}: .... f. .. ~.!:::!::!fY.5=. .......................... CHEa<ED: ............................................... 

ME1HOD OF INDUCING WAlER t.n'El.. CHANGE: .••. ~.Q.~ .. tP. ....... ~.~.Y. .. ~ ............................. PAGE ••• \ •• OF ••.••• L. 
REFERENCE PT. FOR Yet. MEAS. (Top of Cosing. Transducer, etc.}: ... T..Q .. ~ ..... :?. .. £~~-... ~.r. ... ~~.t:!:.~.~r.: 

ELAPSED MEASURED - DRAWDOr. ELAPSED MEASURED DRAYtoO'tlt EL SCHEUAJKi 
~ME WAlER lEVEL OR HEAD AH) TIME WATER LEVEL OR Hf!?l. AH) r<: ....... WEU.. f or aec.) (feet) (feet) {mfn. or aec.) (feet) 

2" 
("') (') '"2.,. /,"\90 80REHCl.E f 

• I S,2 '11 '-1 1. I SZ.. S"" 

I z. '2.4:1-2.. "· . ..,,7 I ._..<mm 1-: 

• ~ z . ., "¥ 7 , (p (,,'-I /.~ 

I '"' 
.2. ~Oi A .. S.Sl li' q.ss 

~..___ 
- o.s 

• S' 2. '2"' 9 I~ ~SI • m== 
• l* 2.211 t 2_ .. ~~Cf z== --.., '2.1 ~2 ".!> az.c:. i?i :ti: 

I 25'"" ,_ 
t .. 

' ~ti= 

~ 2. f2f"'.) IS' /SB ~::en: .. l ~= 2a.~ 

# Cf ,. pt i.. e .,, • "1 ' t.f 
< 
0:: 

2..2S Cl 

t.o 'L,0'3, Sl Indicate SWl.. 

2.0 '· ~,~ Depth on Orawfng 

REMARKS: 

• CALCS,SKETCH MAPS, ETC.: : ••••••••••••••••••• 
4 
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13mwt32f#1 

In-Situ Inc. MiniTroll Pro 

Report generated: 1219/2003 12:17:38 
Report from file: H:\Crane IN\SWMU13_16\MGC slug tests 03\site 13\SN06899 2003-11-24 134546 
DataMgr Version 3.68 13MWT32falling#1.bin 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

6899 
3.07 

Test defined on: 
Test started on: 
Test stopped on: 

11/24/2003 
11/24/2003 
11/24/2003 

Test extracted on: NIA 

Data gathered using Linear testing 
Time between d~ Minutes. 
Number of data i 189 

TOTAL DATA SAA 

Channel number (2] 
Measurement typ Pressure 
Channel name: 
Sensor Range: 30 PSI. 

189 

Specific gravity: 1 
Mode: Surface 

13MWT32falling#1 

13:43:21 
13:45:46 
14:04:40 

User-defined refe O Feet H20 
Referenced on: test start 
Pressure head at 10.808 Feet H20 
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13mwt32f#1 

11/2412003 13:47 2.1 1.644 1.9 0.679 
11/241200313:47 2.2 1.614 2 0.666 
11/2412003 13:48 2.3 1.586 2.1 0.655• 
11/2412003 13:48 2.4 1.559 2.2 0.644 
11/24/200313:48 2.5 1.527 2.3 0.630 
11/24/2003 13:48 2.6 1.495 2.4 0.617 
11/2412003 13:48 2.7 1.466 2.5 0.605 
11/2412003 13:48 2.8 1.44 2.6 0.595 
11/24/2003 13:48 2.9 1.416 2.7 0.585 
11/2412003 13:48 3 1.39 2.8 0.574 
11/24/200313:48 3.1 1.363 2.9 0.563 
11/2412003 13:48 3.2 1.339 3 0.553• 
11/24/2003 13:49 3.3 1.313 3.1 0.542 
11/24/2003 13:49 3.4 1.289 3.2 0.532 
11/24/2003 13:49 3.5 1.265 3.3 0.522 
11/2412003 13:49 3.6 1.243 3.4 0.513 
11/24/200313:49 3.7 1.218 3.5 0.503 
11/241200313:49 3.8 1.196 3.6 0.494 
11/2412003 13:49 3.9 1.174 3.7 0.485 
11/24/2003 13:49 4 1.152 3.8 0.476 
11/2412003 13:49 4.1 1.136 3.9 0.469 
11/2412003 13:4~ 4.2 1.112 4 0.459 
11/24/200313:50 4.3 1.091 4.1 0.450 
11/2412003 13:50 4.4 1.071 4.2 0.442 
11/241200313:50 4.5 1.053 4.3 0.435 
11/24/200313:50 4.6 1.033 4.4 0.427 
11/2412003 13:50 4.7 1.013 4.5 0.418. 
11/2412003 13:50 4.8 0.994 4.6 0.410 
11/2412003 13:50 4.9 0.976 4.7 0.403 
11/2412003 13:50 5 0.958 4.8 0.396 
11/24/2003 13:50 5.1 0.938 4.9 0.387 
1112412003 13:50 5.2 0.922 5 0.381 
11/24/2003 13:51 5.3 0.908 5.1 0.375 
11/24/200313:51 5.4 0.892 5.2 0.368 
11/2412003 13:51 5.5 0.876 5.3 0.362 
11/241200313:51 5.6 0.861 5.4 0.355 
1112412003 13:51 5.7 0.839 5.5 0.346 
11/2412003 13:51 5.8 0.831 5.6 0.343 
11/24/2003 13:51 5.9 0.813 5.7 0.336 
11/241200313:51 6 0.797 5.8 0.329 
11/24/2003 13:51 6.1 0.783 5.9 0.323 
11/24/200313:51 6.2 0.771 6 0.318. 
11/24/200313:52 6.3 0.754 6.1 0.311 
11/241200313:52 6.4 0.742 6.2 0.306 
11/24/2003 13:52 6.5 0.726 6.3 0.300 
11/24/200313:52 6.6 0.714 6.4 0.295 
11/241200313:52 6.7 0.702 6.5 0.290 
11/241200313:52 6.8 0.686 6.6 0.283 
11/2412003 13:52 6.9 0.678 6.7 0.280 
11/2412003 13:52 7 0.664 6.8 0.274 
11/24/2003 13:52 7.1 0.652 6.9 0.269 
11/2412003 13:52 7.2 0.638 7 0.263 
11/24/2003 13:53 7.3 0.627 7.1 0.259 
11/241200313:53 7.4 0.617 7.2 0.255 
11/2412003 13:53 7.5 0.605 7.3 0.250 
11/2412003 13:53 7.6 0.593 7.4 0.245 
11/2412003 13:53 7.7 0.579 7.5 0.239• 
11/241200313:53 7.8 0.571 7.6 0.236 
11/241200313:53 7.9 0.561 7.7 0.232 
11/241200313:53 8 0.551 7.8 0.227 
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11/24/200313:53 8.1 0.541 7.9 0.223 
11/2412003 13:53 8.2 0.531 8 0.219 
11/24/200313:54 8.3 0.522 8.1 0.216 
1112412003 13:54 8.4 0.51 8.2 0.211 
11/24/200313:54 8.5 0.502 8.3 0.207 
11/24/2003 13:54 8.6 0.494 8.4 0.204 
11/24/2003 13:54 8.7 0.486 8.5 0.201 
11124/2003 13:54 8.8 0.476 8.6 0.197 
11124/2003 13:54 8.9 0.468 8.7 0.193 
11/24/200313:54 9 0.46 8.8 0.190 
11/24/2003 13:54 9.1 0.452 8.9 0.187 
11124/2003 13:54 9.2 0.442 9 0.182• 
11/24/200313:55 9.3 0.434 9.1 0.179 
11/24/2003 13:55 9.4 0.426 9.2 0.176 
11/24/2003 13:55 9.5 0.416 9.3 0.172 
11/24/2003 13:55 9.6 0.412 9.4 0.170 
11/24/2003 13:55 9.7 0.4 9.5 0.165 
11/24/200313:55 9.8 0.397 9.6 0.164 
11124/2003 13:55 9.9 0.386 9.7 0.159 
11/24/2003 13:55 10 0.381 9.8 0.157 
11124/2003 13:55 10.1 0.373 9.9 0.154 
11124/200313:55 10.2 0.367 10 0.152 
11/24/200313:56 10.3 0.363 10.1 0.150 
11/24/200313:56 10.4 0.355 10.2 0.147 
11124/2003 13:56 10.5 0.349 10.3 0.144 
11124/200313:56 10.6 0.341 10.4 0.141 
11/24/2003 13:56 10.7 0.337 10.5 0.139 • 
11/24/2003 13:56 10.8 0.329 10.6 0.136 
11124/200313:56 10.9 0.325 10.7 0.134 
11/24/2003 13:56 11 0.317 10.8 0.131 
11124/200313:56 11.1 0.311 10.9 0.128 
11124/2003 13:56 11.2 0.307 11 0.127 
11124/2003 13:57 11.3 0.301 11.1 0.124 
11124/2003 13:57 11.4 0.295 11.2 0.122 

. 11124/200313:57 11.5 0.291 11.3 0.120 
11/24/2003 13:57 11.6 0.285 11.4 0.118 
11/24/200313:57 11.7 0.281 11.5 0.116 
11/24/200313:57 11.8 0.275 11.6 0.114 
11/24/200313:57 11.9 0.271 11.7 0.112 
11/24/2003 13:57 12 0.269 11.8 0.111 
11/24/2003 13:57 12.1 0.263 11.9 0.109 
11124/200313:57 12.2 0.259 12 0.107 
11/24/200313:58 12.3 0.251 12.1 0.104 
11/24/2003 13:58 12.4 0.247 12.2 0.102 
11/24/2003 13:58 12.5 0.242 12.3 0.100 
11/24/2003 13:58 12.6 0.24 12.4 0.099 
11/24/2003 13:58 12.7 0.236 12.5 0.097 
11/24/2003 13:58 12.8 0.23 12.6 0.095 
11/24/2003 13:58 12.9 0.226 12.7 0.093 
11/24/2003 13:58 13 0.222 12.8 0.092 
11124/200313:58 13.1 0.218 12.9 0.090 
11/24/2003 13:58 13.2 0.216 13 0.089 
11/24/2003 13:59 13.3 0.21 13.1 0.087 
11/24/200313:59 13.4 0.208 13.2 0.086 
11124/2003 13:59 13.5 0.206 13.3 0.085 
11/24/200313:59 13.6 0.2 13.4 0.083 
11/24/200313:59 13.7 0.196 13.5 0.081 
11/2412003 13:59 13.8 0.194 13.6 0.080 
11/24/2003 13:59 13.9 0.192 13.7 0.079 
11/24/200313:59 14 0.186 13.8 o:on. 
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11/2412003 13:59 14.1 0.178 13.9 0.073 
11124/200313:59 14.2 0.182 14 0.075 
11/2412003 14:00 14.3 0.18 14.1 0.074 
11/2412003 14:00 14.4 0.174 14.2 0.072 
11/2412003 14:00 14.5 0.176 14.3 0.073 
11124/200314:00 14.6 0.168 14.4 0.069 
11/24/200314:00 14.7 0.168 14.5 0.069 
11/24/2003 14:00 14.8 0.162 14.6 0.067 
11/24/2003 14:00 14.9 0.16 14.7 0.066 
11124/2003 14:00 15 0.158 14.8 0.065 
11124/2003 14:00 15.1 0.154 14.9 0.064 
11/24/2003 14:00 15.2 0.152 15 0.063 
11124/2003 14:01 15.3 0.15 15.1 0.062 
11/24/2003 14:01 15.4 0.148 15.2 0.061 
11/24/200314:01 15.5 0.144 15.3 0.059 
111241200314:01 15.6 0.142 15.4 0.059 
11/2412003 14:01 15.7 0.138 15.5 0.057 
11/2412003 14:01 15.8 0.14 15.6 0.058 
11/2412003 14:01 15.9 0.134 15.7 0.055 
11/2412003 14:01 16 0.132 15.8 0.055 
1112412003 14:01 16.1 0.132 15.9 0.055 
11/24/2003 14:01 16.2 0.128 16 0.053 
11/2412003 14:02 16.3 0.126 16.1 0.052 
11/2412003 14:02 16.4 0.124 16.2 0.051 
11/2412003 14:02 16.5 0.122 16.3 0.050 
11/24/2003 14:02 16.6 0.116 16.4 0.048 
11/24/2003 14:02 16.7 0.118 16.5 0.049 
11/24/2003 14:02 16.8 0.114 16.6 0.047 
11/2412003 14:02 16.9 0.114 16.7 0.047 
11/24/2003 14:02 17 0.112 16.8 0.046 
11/24/2003 14:02 17.1 0.11 16.9 0.045 
11124/2003 14:02 17.2 0.108 17 0.045 
1112412003 14:03 17.3 0.108 17.1 0.045 
11/24/2003 14:03 17.4 0.104 17.2 0.043 
11/24/200314:03 17.5 0.102 17.3 0.042 
11124/200314:03 17.6 0.1 17.4 0.041 
11 /2412003 14:03 17.7 0.098 17.5 0.040 
1112412003 14:03 17.8 0.098 17.6 0.040 
1112412003 14:03 17.9 0.096 17.7 0.040 
11/2412003 14:03 18 0.094 17.8 0.039 
11/2412003 14:03 18.1 0.092 17.9 0.038 
11/2412003 14:03 18.2 0.09 18 0.037 
11/2412003 14:04 18.3 0.085 18.1 0.035 
11/2412003 14:04 18.4 0.087 18.2 0.036 
1112412003 14:04 18.5 0.083 18.3 0.034 
11/2412003 14:04 18.6 0.085 18.4 0.035 
111241200314:04 18.7 0.083 18.5 0.034 
11124/200314:04 18.8 0.083 18.6 0.034 
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TETRA-TE 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

CraneNSWC 
9060 

Falling head 

OOne By: FWRamser 
Checked By: 

• 
Radius of Well Casing (in.): • 0'2> ~ , 
Effective Radius of Well Screen Qn.) : . # 20 e 
Length of Well Screen (fl) : 

1 = r 
2.5=R 

12.62 = l 
5.37 =To Time for 37°k head change (min.) : 

Hydraulic Conductivity (K) : 2.10E-04 ft.Im in. 
3.SOE-06 ft./ sec. 
3.03E-01 ft./dav 
1.07E-04 cm./sec. 

WelUBoring No.: 
Aquifer Type: 

Test Date: 

Equation: 

13MWT32 
Bedrock 
24-Nov-03 

r 2 x Ln(IJR) 
K=----"""' 

lx L x To 

-... 
'f... ID -y . Ft-/M1tV 



TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

CraneNSWC 
9060 

Rising head 

Done By: FWRamser 
Checked By: 

Radius of Well Casing (in.): 
Effecttve Radius of Well Screen On.) : 
Length of Well Screen (ft.) : 
Time for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
2.5 =R 

12.62 = L 
7.05 =To 

1.60E-04 ftlmin. 
2.67E-06 ft./ sec. 
2.31E-01 ftJday 
8.14E-05 cmJsec. 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

Equation: 

13MWT32 
Bedrock 
24-Nov-03 

r 2 x Ln(I.JR) 
K = _l_x_L_x ___ I_o __ 
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Tetra Tech NUS. Inc-

HYDRAlLIC CONDUCTIVITY 
TESTING DATA StEET 
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13mwt32r#1 

In-Situ Inc. MiniTroll Pro 

Report generated: 1219/2003 12:31:41 
Report from file: H:\Crane IN\SWMU13_16\MGC slug tests 03\site 13\SN06899 2003-11-24 141208 
DataMgr Version 3.68 13MWT32rising#1.bin 

Serial number: 
Finnware Version 
Uritname: 

6899 
3.07 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

13MWT32rising#1 

11124/2003 14:11:36 
11124/2003 14:12:0S· 
11/24/2003 14:38:0S 

Test extracted on: NIA 

Data gathered using Linear testing 
Time bei-i data poin Minutes. 
Number of data samplef 260 

TOTAL DATA SAMPLES 260 

Chamel runber (2) 
Measurement type: 
Chamel name: 
Sensor Range: 
Specific gravity: 
Mode: 

Pressure 

30PSI. 

Surface 
User-defined refenlnce: O Feet H20 
Referenced on: test start 
Pressure head at referen 10.836 Feet H20 

Char(2] 
Adjusted 

Date Time ET(min) Feet H20 ET. (min) 

---- ---
11124/2003 14:12 0 0 
11/24/2003 14:12 0.1 -2.597 0 
11124/2003 14:12 0.2 -2.115 0.1 
11/24/2003 14:12 0.3 -1.877 0.2 
11124/200314:12 0.4 -1.756 0.3 
11124/200314:12 0.5 -1.685 0.4 
11/24/200314:12 0.6 -1.643 0.5 
111241200314:12 0.7 -1.606 0.6 
11124/200314:12 0.8 -1.578 0.7 
11124/2003 14:13 0.9 -1.558 0.8 
11/24/2003 14:13 1 -1.536 0.9 
11124/2003 14:13 1.1 -1.514 1 
11/24/200314:13 1.2 -1.496 1.1 
11/24/200314:13 1.3 -1.479 1.2 
11/24/2003 14:13 1.4 -1.463 1.3 
11124/2003 14:13 1.5 -1.445 1.4 
11/24/200314:13 1.6 -1.431 1.5 
11124/2003 14:13 1.7 -1.415 1.6 
11124/2003 14:13 1.8 -1.401 1.7 
11/24/2003 14:14 1.9 -1.389 1.8 
11124/200314:14 2 -1.374 1.9 
11124/200314:14 2.1 -1.362 2 
11/24/200314:14 2.2 -1.35 2.1 
11/24/2003 14:14 2.3 -1.338 2.2 
1112412003 14:14 2.4 -1.326 2.3 
11124/2003 14:14 2.5 -1.314 2.4 
11/2412003 14:14 2.6 -1.304 2.5 
11/24/200314:14 2.7 -1.292 2.6 
11124/200314:14 2.8 -1.282 2.7 
11/24/200314:15 2.9 -1.27 2.8 
11124/200314:15 3 -1.259 2.9 
11/24/2003 14:15 3.1 -1.249 3 
11/24/2003 14:15 3.2 -1.239 3.1 
11124/200314:15 3.3 -1.229 3.2 
11/2412003 14:15 3.4 -1.217 3.3 
11/24/200314:15 3.5 -1.209 3.4 
11/24/200314:15 3.6 -1.199 3.5 
11/24/200314:15 3.7 -1.191 3.6 
11/24/200314:15 3.8 -1.181 3.7 
11124/2003 14:16 3.9 -1.171 3.8 

Mlo ho= -2.597 

1.000. 
0.814 
0.723 
0.676f 
0.649 
0.833 
0.618• 
0.608 
0.600 
0.591• 
0.583 
0.576 
0.570 
0.563 
0.556 
0.551 • 
0.545 
0.539 
0.535 
0.529 
0.524 
0.520 
0.515 
0.511 
0.506 
0.502 
0.497 
0.494 
0.489 
0.485 
0.481. 
0.477 
0.473 
0.469 
0.466 
0.462 
0.459 
0.455 
0.451 
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11124/2003 14:16 4 -1.163 3.9 0.448 
11/2412003 14:16 4.1 -1.155 4 0.445 
11124/2003 14:16 4.2 -1.145 4.1 0.441 
11/24/200314:16 4.3 ·1.139 4.2 0.439 
1112412003 14:16 4.4 ·1.126 4.3 0.434 
11124/2003 14:16 4.5 -1.12 4.4 0.431 
11/24/200314:16 4.6 -1.112 4.5 0.428• 
11/24/2003 14:16 4.7 ·1.104 4.6 0.425 
11124/2003 14:16 4.8 -1.092 4.7 0.420 
11/24/200314:17 4.9 ·1.088 4.8 0.419 
11/24/2003 14:17 5 ·1.08 4.9 0.416 
11124/2003 14:17 5.1 -1.07 5 0.412 
11/24/2003 14:17 5.2 ·1.062 5.1 0.409 
11/24/2003 14:17 5.3 ·1.056 5.2 0.407 
11/24/2003 14:17 5.4 ·1.044 5.3 0.402 
11/24/200314:17 5.5 ·1.03 5.4 0.397 
11/24/2003 14:17 5.6 ·1.016 5.5 0.391 
11/24/2003 14:17 5.7 ·1.001 5.6 0.385 
11/2412003 14:17 5.8 -0.987 5.7 0.380 
11/24/2003 14:18 5.9 -0.973 5.8 0.375 
11/2412003 14:18 6 -0.961 5.9 0.370 
11/2412003 14:18 6.1 -0.945 6 0.364. 
11/24/2003 14:18 6.2 -0.935 6.1 0.360 
11/24/2003 14:18 6.3 -0.925 6.2 0.356 
111241200314:18 6.4 -0.911 6.3 0.351 
11124/200314:18 6.5 -0.897 6.4 0.345 
111241200314:18 6.6 -0.885 6.5 0.341 
11124/2003 14:18 6.7 -0.872 6.6 0.336 
11124/2003 14:18 6.8 -0.862 6.7 0.332 
11/24/2003 14:19 6.9 -0.848 6.8 0.327 
11/2412003 14:19 7 -0.836 6.9 0.322 
11/2412003 14:19 7.1 -0.828 7 0.319 
11/24/2003 14:19 7.2 -0.814 7.1 0.313 
11/24/2003 14:19 7.3 -0.806 7.2 0.310 
11/24/2003 14:19 7.4 -0.794 7.3 0.306 
11/24/2003 14:19 7.5 -0.782 7.4 0.301 
11/2412003 14:19 7.6 -0.776 7.5 0.299. 
11/241200314:19 7.7 -0.762 7.6 0.293 
11/241200314:19 7.8 -0.75 7.7 0.289 
11/24/2003 14:20 7.9 -0.742 7.8 0.286 
11124/200314:20 8 -0.729 7.9 0.281 
11124/2003 14:20 8.1 -0.721 8 0.278 
11/24/2003 14:20 8.2 -0.713 8.1 0.275 
11124/2003 14:20 8.3 -0.705 8.2 0.271 
11124/200314:20 8.4 -0.693 8.3 0.267 
11/24/2003 14:20 8.5 -0.685 8.4 0.264 
11/24/2003 14:20 8.6 -0.675 8.5 0.260 
1112412003 14:20 8.7 -0.667 8.6 0.257 
11/24/2003 14:20 8.8 -0.657 8.7 0.253 
1112412003 14:21 8.9 -0.651 8.8 0.251 
11124/2003 14:21 9 -0.641 8.9 0.247 
11/24/200314:21 9.1 -0.633 9 0.244. 
11124/200314:21 9.2 -0.625 9.1 0.241 
11124/2003 14:21 9.3 -0.619 9.2 0.238 
11124/200314:21 9.4 -0.611 9.3 0.235 
11124/2003 14:21 9.5 -0.605 9.4 0.233 
11/24/2003 14:21 9.6 ..().596 9.5 0.229 
11/2412003 14:21 9.7 -0.586 9.6 0.226 
1112412003 14:21 9.8 -0.58 9.7 0.223 
11/24/2003 14:22 9.9 -0.572 9.8 0.220 
11/2412003 14:22 10 ·0.566 9.9 0.218 
11/24/2003 14:22 10.1 -0.558 10 0.215 
11/24/2003 14:22 10.2 -0.55 10.1 0.212 
11124/200314:22 10.3 -0.544 10.2 0.209 
11/2412003 14:22 10.4 -0.538 10.3 0.207 
11/24/2003 14:22 10.5 -0.53 10.4 0.204 
11124/2003 14:22 10.6 -0.524 10.5 0.202• 
11/24/2003 14:22 10.7 -0.518 10.6 0.199 
11124/2003 14:22 10.8 ·0.51 10.7 0.196 
11124/2003 14:23 10.9 -0.504 10.8 0.194 
11/2412003 14:23 11 -0.502 10.9 0.193 
111241200314:23 11.1 -0.496 11 0.191 
11124/200314:23 11.2 ·0.49 11.1 0.189 
1112412003 14:23 11.3 -0.482 11.2 0.186 
111241200314:23 11.4 -0.48 11.3 0.185 
11/24/2003 14:23 11.5 -0.471 11.4 0.181 
11 /24/2003 14:23 11.6 -0.461 11.5 0.178 
11/24/2003 14:23 11.7 -0.455 11.6 0.175 
1112412003 14:23 11.8 -0.453 11.7 0.174 
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11/2412003 14:24 11.9 -0.445 11.8 0.171 
11/24/2003 14:24 12 -0.441 11.9 0.170 
11/2412003 14:24 12.1 -0.435 12 0.168 
11/24/200314:24 12.2 -0.431 12.1 0.166 
11/24/2003 14:24 12.3 -0.427 12.2 0.164 
11/24/200314:24 12.4 -0.423 12.3 0.163 
11/24/2003 14:24 12.5 -0.419 12.4 0.161 
11/24/200314:24 12.6 -0.411 12.5 0.158 
11/24/2003 14:24 12.7 -0.409 12.6 0.157 
11/24/2003 14:24 12.8 -0.401 12.7 0.154 
11/24/2003 14:25 12.9 -0.395 12.8 0.152 
11/24/2003 14:25 13 -0.395 12.9 0.152 
11/24/200314:25 13.1 -0.395 13 0.152 
11/24/2003 14:25 13.2 -0.385 13.1 0.148 
11/24/2003 14:25 13.3 -0.381 13.2 0.147 
11/24/2003 14:25 13.4 -0.373 13.3 0.144 
11/24/2003 14:25 13.5 -0.367 13.4 0.141 
11/24/2003 14:25 13.6 -0.367 13.5 0.141 
11/24/2003 14:25 13.7 -0.361 13.6 0.139 
11 /24/2003 14:25 13.8 -0.355 13.7 0.137 
11/24/2003 14:26 13.9 -0.353 13.8 0.136 
11/24/2003 14:26 14 -0.347 13.9 0.134 
11/24/2003 14:26 14.1 -0.341 14 0.131 
11/24/2003 14:26 14.2 -0.345 14.1 0.133 
11/24/2003 14:26 14.3 -0.339 14.2 0.131 
11/24/200314:26 14.4 -0.333 14.3 0.128 
11/24/2003 14:26 14.5 -0.327 14.4 0.126 
11/24l2003 14:26 14.6 -0.323 14.5 0.124 
11/24/2003 14:26 14.7 -0.323 14.6 0.124 
11/24/2003 14:26 14.8 -0.318 14.7 0.122 
11/24/2003 14:27 14.9 -0.316 14.8 0.122 
11/24/2003 14:27 15 -0.308 14.9 0.119 
11/24/200314:27 15.1 -0.31 15 0.119 
11/24/2003 14:27 15.2 -0.304 15.1 0.117 
11/24/200314:27 15.3 -0.296 15.2 0.114 
11/24/2003 14:27 15.4 -0.294 15.3 0.113 
11/24/2003 14:27 15.5 -0.292 15.4 0.112 
11/24/2003 14:27 15.6 -0.292 15.5 0.112 
11/24/2003 14:27 15.7 -0.288 15.6 0.111 
11/24/2003 14:27 15.8 -0.288 15.7 0.111 
11/24/2003 14:28 15.9 -0.284 15.8 0.109 
11/24/200314:28 16 -0.282 15.9 0.109 
11/24/2003 14:28 16.1 -0.272 16 0.105 
11/24/200314:28 16.2 -0.274 16.1 0.106 
11/24/2003 14:28 16.3 -0.274 16.2 0.106 
11/24/2003 14:28 16.4 -0.268 16.3 0.103 
11/24/2003 14:28 16.5 -0.262 16.4 0.101 
11/24/2003 14:28 16.6 ·0.262 16.5 0.101 
11/24/2003 14:28 16.7 -0.262 16.6 0.101 
11/24/2003 14:28 16.8 -0.256 16.7 0.099 
11/24/2003 14:29 16.9 -0.258 16.8 0.099 
11 /24/2003 14:29 17 -0.252 16.9 0.097 
11/24/2003 14:29 17.1 -0.252 17 0.097 
11/24/2003 14:29 17.2 -0.248 17.1 0.095 
11/24/2003 14:29 17.3 -0.246 17.2 0.095 
11/24/200314:29 17.4 -0.244 17.3 0.094 
11/241200314:29 17.5 -0.24 17.4 0.092 
11/24/2003 14:29 17.6 -0.238 17.5 0.092 
11/24/2003 14:29 17.7 -0.238 17.6 0.092 
11/2412003 14:29 17.8 -0.234 17.7 0.090 
11/24/2003 14:30 17.9 -0.232 17.8 0.089 
11/24/2003 14:30 16 -0.232 17.9 0.089 
11/24/2003 14:30 18.1 -0.226 18 0.087 
11/24/2003 14:30 18.2 -0.224 18.1 0.086 
11/24/2003 14:30 18.3 -0.224 18.2 0.086 
11/24/200314:30 18.4 -0.222 18.3 0.085 
11/2412003 14:30 18.5 -0.224 18.4 0.086 
11/24/2003 14:30 18.6 -0.216 18.5 0.083 
11/24/2003 14:30 18.7 -0.216 18.6 0.083 
11/24/200314:30 18.8 -0.214 18.7 0.082 
11/24/2003 14:31 18.9 -0.212 18.8 0.082 
11 /24/2003 14:31 19 -0.21 18.9 0.081 
11/241200314:31 19.1 -0.208 19 0.080 
11/24/200314:31 19.2 -0.208 19.1 0.080 
11/24/2003 14:31 19.3 -0.204 19.2 0.079 
11/24/2003 14:31 19.4 -0.206 19.3 0.079 
11/24/2003 14:31 19.5 -0.206 19.4 0.079 
11/24/2003 14:31 19.6 -0.2 19.5 0.077 
11/24/2003 14:31 19.7 -0.2 19.6 0.077 
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111241200314:31 19.8 -0.194 19.7 0.075 
111241200314:32 19.9 -0.196 19.8 0.075 
11/241200314:32 20 -0.196 19.9 0.075 
111241200314:32 20.1 -0.192 20 0.074 
11124/2003 14:32 20.2 -0.19 20.1 0.073 
11124/200314:32 20.3 -0.188 20.2 0.072 
11124/2003 14:32 20.4 -0.186 20.3 0.072 
11/24/2003 14:32 20.5 -0.188 20.4 0.072 
11/24/2003 14:32 20.6 -0.186 20.5 0.072 
11/24/2003 14:32 20.7 -0.182 20.6 0.070 
11 /24/2003 14:32 20.8 -0.18 20.7 0.069 
11124/2003 14:33 20.9 -0.182 20.8 0.070 
1112412003 14:33 21 -0.178 20.9 0.069 
11124/2003 14:33 21.1 -0.176 21 0.068 
11 /2412003 14:33 21.2 -0.176 21.1 0.068 
111241200314:33 21.3 -0.172 21.2 0.066 
11/2412003 14:33 21.4 -0.168 21.3 0.065 
11124/2003 14:33 21.5 -0.17 21.4 0.065 
11124/2003 14:33 21.6 -0.17 21.5 0.065 
11/24/2003 14:33 21.7 -0.17 21.6 0.065 
1112412003 14:33 21.8 -0.17 21.7 0.065 
1112412003 14:34 21.9 -0.17 21.8 0.065 
111241200314:34 22 -0.17 21.9 0.065 
1112412003 14:34 22.1 -0.165 22 0.064 
11/2412003 14:34 22.2 -0.163 22.1 0.063 
1112412003 14:34 22.3 -0.163 22.2 0.063 
11/24/200314:34 22.4 -0.161 22.3 0.062 
1112412003 14:34 22.5 -0.157 22.4 0.060 
11124/2003 14:34 22.6 -0.159 22.5 0.061 
11124/2003 14:34 22.7 -0.157 '22.6 0.060 
11/2412003 14:34 22.8 -0.157 22.7 0.060 
11124/200314:35 22.9 -0.155 22.8 0.060 
11124/2003 14:35 23 -0.155 22.9 0.060 
11124/200314:35 23.1 -0.153 23 0.059 
1112412003 14:35 23.2 -0.153 23.1 0.059 
11/24/2003 14:35 23.3 -0.152 23.2 0.059 
11124/2003 14:35 23.4 -0.151 23.3 0.058 
11124/2003 14:35 23.5 -0.153 23.4 0.059 
11/24/2003 14:35 23.6 -0.149 23.5 0.057 
11/24/2003 14:35 23.7 -0.149 23.6 0.057 
11124/200314:35 23.8 -0.149 23.7 0.057 
111241200314:36 23.9 -0.147 23.8 0.057 
11124/2003 14:36 24 -0.149 23.9 0.057 
11124/200314:36 24.1 -0.143 24 0.055 
1112412003 14:36 24.2 -0.143 24.1 0.055 
1112412003 14:36 24.3 -0.139 24.2 0.054 
11124/20Q3 14:36 24.4 -0.141 24.3 0.054 
1112412003 14:36 24.5 -0.139 24.4 0.054 
1112412003 14:36 24.6 -0.139 24.5 0.054 
11124/2003 14:36 24.7 -0.141 24.6 0.054 
11124/200314:36 24.8 -0.139 24.7 0.054 
11124/2003 14:37 24.9 -0.139 24.8 0.054 
11/24/2003 14:37 25 -0.135 24.9 0.052 
1112412003 14:37 25.1 -0.133 25 0.051 
11124/200314:37 25.2 -0.135 25.1 0.052 
11124/2003 14:37 25.3 -0.137 25.2 0.053 
11/24/200314:37 25.4 -0.135 25.3 0.052 
11/24/2003 14:37 25.5 -0.133 25.4 0.051 
11/2412003 14:37 25.6 -0.133 25.5 0.051 
11/24/2003 14:37 25.7 -0.131 25.6 0.050 
11/2412003 14:37 25.8 -0.131 25.7 0.050 
11/241200314:38 25.9 -0.129 25.8 0.050 
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HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 
Test Type: 

CraneNSWC 
9060 

Rising head 

Done Sy: FWRamser 
Checked By: 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen (in.): 

Length of Well Screen (fl) : 

Time for 37% head Change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
2.5=R 

12~62 = L 
7.05 =To 

1.60E-04 ft./min. 
2.67E-06 ft./sec. 
2.31E-01 ft./day 
8.14E-05 cm./sec. 

WelUBoring No.: 13MWT32 
Bedrock 
24-.Nov-03 

Aquifer Type: 
Test Date: 

Equation: 

r 2 x Ln(L/R) · K=--------
lx L x To 

. (')03 2. 'f.... ltV ( 12..-loZ../. Z.01>) 

I. os 

I . s- ~ I 0 -'i 

L 1-+£ e.-. tc=-e D 
~A~
"":;?- - \ 'B - D '-f 



TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

CraneNSWC 
9060 

Rising head 

cone By: FWRamser 
ChecbdBy: 

/ 

Radius of Well Casing (in.) : 
Effective Radius of Well Screen Qn.) : 
Length of Well Screen (ft.): 
Time for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
2=R 

9.09 = L 
149.25 =To 

1.02E-05 ft./min. 
1.71E-07 ft./sec. 
1.47E-02 ft./dav 
5.20E-06 cm./sec. 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

Equation:. 

13MWT33 
Bedrock 
24-Nov-03 

r 2 x Ln(LIR) 
K = _l_x_L_x_T_o ..... 
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HYDRAWC CONDUCTIVITY 
TESTING DATA SHEET 

Tetra Tech NUS, Inc. 

PROJECT NAME: ••..... fY. ... $. .. ~~.t... ........... f;,..S./l.(!1..£ .......................................... EU./BORING NO.: .J. •. 3..~~.J.:~.3. 

PROJECT NO.: ···-·······9. .. Q ... ~.Q ........................ GEa..OGIST: ·········-····~ .• ~.t.;,. .. ~.C....Q.~ .. ~.E::.~ .............................. ,, I . 

WEll DIAMETER: •••..•• .";?, .••..••...•.... SCREEN LENGTH/DEP'ni: •.... ~ .. Q ..................................... 1EST NO.: ••••.•.•••• !.. ........... 
STATIC WAlER LEVEL (Depth/Elewtlon): ._. .... .1.J..:..~ .. l ...... I.!2.C... ................................. DATE: ••••. U.:.~··· 
1EST TYPE (Rising/Falling/Constant Head): ....... f:: .. !.~l.!':1..k-··········-············ CHEa<ED: ··-·····················-·········-········· 
MElHOD OF INDUCING WA 1ER l£\'EL CHANGE: ••..•••..• P. .. ~ . .t!-::-.£ .. 8:: ......................... -............. PAGE ••• ~.OF .... L .. 
REFERENCE PT. FOR Y4.. MEAS. (Top of Casing, Transducer, etc.): ... r.t.1.~ ...... ~~~ ... t.-.. r.: .. ~~~ .. :r. .. ~.v.1.~r 

aAPSED MEASURED - DRAWDOri ELAPSED MEASURED oRAwoom lllElL SCHE"U6Jm 
~E WAWf ~\IEL OR Hf,!.?l AH) TIME WA~~lf\IEL OR Hf,!?l . AH) re: - ,_WELL f He.) feet (min. or eec.l It 

0 q.D -. '-f S'h 
'2-

0 90REHOL£. 

I I --1. I 9 '-I 1(}'{'\ -,1.f'-JO ~" 

• 5. - <}-4 ~ ( ll 0 -.yzB I . 
~ 

Dtptha (IOC) 

\I - ,q 11~ I '2.0 ~ '1 Ito 10.s , 

10 -, 1 S&J I 3 {) -- 't 0 /,.. ,..,.s-
' {;, 9-'0 -.~9'-/ ~~ .20. - /'-/0 m= • l!.~1 '3 o. - ' f.I :2.~ I ."l"O - 1 9 z.. z-. r --

HO· - S-R~ /lnD -«'181- i5::1: @; ,_ ,_ 
I - ,_ .... ,_ 

~-o. -. S'i <J - I 10 r-. "3 7~ ':ui: 
~== 2.2..5'" 

to 0 - s JC/ /Ro "3 72:.-- < 
I -· 5 22. 'S 

70 - , 4 95" tqo -. ?J(pt.. 
.SZ Indicate S\W. 

Cf'> n - •-r13 -:z. on - · .. 'J'1S- Depth on Dnnmg I 

REMARKS: 

r::+:1~::t=t:::t:::t::t::t:t:t:l::t:t::t:f::t::t::t::t::l:tj::t:t::t:f:ttt:t:t:t:l::t:t:::t:t::t::t:ttt:t:l±t::t:l ............................................................ . 

~lllllllllllllllllllllllC~~~M~~ 
• 



10 

9 

'~ ~ 

,_ 

8 

' .. 
; 

7 - - ~ ~ 

,, 
. " 

6_ -, 
~ . . " ,..._ ... 

"- "' ,_._ -~ 
--., ,, - ~ 

"'' - II 
i-.. --., 

' 
I 

5_ -
, .. 

' 

,_ -. 
4 - -

' 
~ 

. 
~ 

0 ~ 
-..__ 

3 -
" - -

~ 

IAI x 

~) c~ I ~ ii ~1£ ~ ;-c ~ .! ~ : ~ I~ :( IH 'll ; , 1i .... --~ ' .• ,4 ..... ""' 
(L 

(I) . /~~ 1 ) ;>!:) l~ .·.~ ... 
l · ltb. ~ -·~ I 

• . :i ) 5" - -~ ~ .~ 1 



In-Situ Inc. 

Report generated: 
Report from file: 
DataMgr Version 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 
Test extracted on: NIA 

13mwt33r#1 

MiniTroll Pro 

12/9/2003 11 :26:23 
H:\Crane IN\SWMU13_ 16\MGC slug tests 03\site 13\SN06899 2003-11-24 095156 

3.68 13MWT33rising#1.bin 

6899 
3.07 

13MWT33rising#1 

11/24/2003 9:20:18 
11/24/2003 9:51 :56 
11/24/2003 13:17:31 

Data gathered using Linear testing 
Time between data points: Minutes. 
Number of data samples: 2056 

TOTAL DATA SAMPLES 2056 

Channel number (2) 
Measurement type: Pressure 
Channel name: 
Sensor Range: 30PSI. 
Specific gravity: 
Mode: Surface 
User-defined reference: 0 FeetH20 
Referenced on: test start 
Pressure head at reference: 8.519 FeetH20 

Chan[2) 
Adjusted 

Date Tune ET(min) FeetH20 ET. (min) h/ho ho= -1.194 

-----
11/2412003 9:51 0 0 
11/24/2003 9:52 0.1 -1.194 • 
11/2412003 9:52 0.2 -1.115 0~1 0.934 
11/24/2003 9:52 0.3 -1.065 0.2 0.892 
11/24/2003 9:52 0.4 -1.026 0.3 - 0.859 
11/24/2003 9:52 0.5 -0.998 
11/24/2003 9:52 0.6 -0.974 0.5 0.816 
11/24/2003 9:52 0.7 -0.954 0.6 0.799 
11/24/2003 9:52 0.8 -0.94 0.7 0.787 
11/2412003 9:52 0.9 -0.926 
11/24/2003 9:52 1 -0.916 0.9 0.767 
11/24/2003 9:53 1.1 -0.905 1 0.758 
11/24/2003 9:53 1.2 -0.897 1.1 0.751 
11/24/2003 9:53 1.3 -0.887 1.2 0.743 
11/24/2003 9:53 1.4 -0.881 1.3 0.738 
11124/2003 9:53 1.5 -0.875 1.4 0.733 
11/24/2003 9:53 1.6 -0.871 1.5 0.729• 
11/2412003 9:53 1.7 -0.865 1.6 0.724 
1112412003 9:53 1.8 -0.863 1.7 0.723 
11/24/2003 9:53 1.9 -0.857 1.8 0.718 
11/24/2003 9:53 2 -0.853 1.9 0.714 
11/24/2003 9:54 2.1 -0.851 " 
1112412003 9:54 2.2 -0.849 2.1 0.711 
11/24/2003 9:54 2.3 -0.847 2.2 0.709 
11124/2003 9:54 2.4 -0.843 2.3 0.706 
11/24/2003 9:54 2.5 -0.841 2.4 0.704 
11/2412003 9:54 2.6 -0.839 2.5 0.703 
11/24/2003 9:54 2.7 -0.837 2.6 0.701 
11124/2003 9:54 2.8 -0.835 2.7 0.699 
11124/2003 9:54 2.9 -0.833 2.8 0.698 
11/24/2003 9:54 3 -0.833 2.9 0.698 
11/24/2003 9:55 3.1 -0.829 3 0.694. 
11/2412003 9:55 3.2 -0.829 3.1 0.694 
11/24/2003 9:55 3.3 -0.827 3.2 0.693 
11/2412003 9:55 3.4 -0.825 3.3 0.691 
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13mwt33r#1 

_,___ 

11/2412003 9:55 3.5 -0.823 3.4 0.689 
11/2412003 9:55 3.6 -0.821 3.5 0.688 
11 /2412003 9:55 3.7 -0.819 3.6 0.686 
11/24/2003 9:55 3.8 -0.819 3.7 0.686 
11/24/2003 9:55 3.9 -0.819 3.8 0.686 
11/24/2003 9:55 4 -0.817 3.9 0.684 
11/24/2003 9:56 4.1 -0.811IJllllL II 
11/2412003 9:56 4.2 -0.809 4.1 0.678 
11/2412003 9:56 4.3 -0.795 4.2 0.666 
11/24/2003 9:56 4.4 -0.793 4.3 0.664 
11/24/2003 9:56 4.5 -0.789 4.4 0.661 
11/24/2003 9:56 4.6 -0.787 4.5 0.659 
11/24/2003 9:56 4.7 -0.789 4.6 0.661 
11/2412003 9:56 4.8 -0.805 4.7 0.674 
1112412003 9:56 4.9 -0.805 4.8 0.674 
11/2412003 9:56 5 -0.805 4.9 0.674 
11/24/2003 9:57 5.1 -0.805 5 0.674 
11/2412003 9:57 5.2 -0.803 5.1 0.673 
11/24/2003 9:57 5.3 -0.803 5.2 0.673 
11/2412003 9:57 5.4 -0.801 5.3 0.671 
11/2412003 9:57 5.5 -0.803 5.4 0.673 
11/24/2003 9:57 5.6 -0.801 5.5 0.671 
11/24/2003 9:57 5.7 -0.797 5.6 0.668 
11/24/2003 9:57 5.8 -0.797 5.7 0.668 
11/2412003 9:57 5.9 -0.795 5.8 0.666 
11/24/2003 9:57 6 -0.795 5.9 0.666 
11/2412003 9:58 6.1 -0.795 6 0.666 
1112412003 9:58 6.2 -0.793 6.1 0.664 
11/24/2003 9:58 6.3 -0.791 6.2 0.662 
11/2412003 9:58 6.4 -0.791 6.3 0.662 
11/24/2003 9:58 6.5 -0.791 6.4 0.662 
1112412003 9:58 6.6 -0.789 6.5 0.661 
1112412003 9:58 6.7 -0.787 6.6 0.659 
11/2412003 9:58 6.8 -0.787 6.7 o.659 
11/24/2003 9:58 6.9 -0.785 6.8 0.657 
1112412003 9:58 7 -0.785 6.9 0.657 
11/2412003 9:59 7.1 -0.783 7 0.656 
11124/2003 9:59 7.2 -0.783 7.1 0.656 
11/2412003 9:59 7.3 -0.785 7.2 0.657 
11124/2003 9:59 7.4 -0.783 7.3 0.656 
11/2412003 9:59 7.5 -0.781 7.4 0.654 
11/2412003 9:59 7.6 -0.779 7.5 0.652• 
11124/2003 9:59 7.7 -0.779 7.6 0.652 
11/24/2003 9:59 7.8 -0.779 7.7 0.652 
11/2412003 9:59 7.9 -0.777 7.8 0.651 
11/2412003 9:59 8 -0.777 7.9 0.651 

1112412003 10:00 8.1 -0.777 8 0.651 
11/24/2003 10:00 8.2 -0.775 8.1 0.649 
11/24/200310:00 8.3 -0.773 8.2 0.647 
11/241200310:00 8.4 -0.771 8.3 0.646 
11/24/200310:00 8.5 -0.773 8.4 0.647 
11/2412003 10:00 8.6 -0.773 8.5 0.647 
11/24/2003 10:00 8.7 -0.771 8.6 0.646 
1112412003 10:00 8.8 -0.771 8.7 0.646 
11/24/2003 10:00 8.9 -0.771 8.8 0.646 
11/2412003 10:00 9 -0.766 8.9 0.642 
11/2412003 10:01 9.1 -0.766 9 0.642 
11/2412003 10:01 9.2 -0.764 9.1 0.640 
11124/2003 10:01 9.3 -0.766 9.2 0.642 
11124/2003 10:01 9.4 -0.762 9.3 0.638 
11/2412003 10:01 9.5 -0.762 9.4 0.638 
11124/2003 10:01 9.6 -0.762 9.5 0.638 
11124/2003 10:01 9.7 -0.76 9.6 0.637 
11/24/2003 10:01 9.8 -0.758 9.7 0.635 
11124/2003 10:01 9.9 -0.758 9.8 0.635 
11124/2003 10:01 10 -0.756 9.9 0.633 
1112412003 10:02 10.1 -0.756 ' 11/2412003 10:12 20.1 -0.688 ' 11/24/2003 10:22 30.1 -0.626 • 
11/2412003 10:32 40.1 -0.578 
11/2412003 10:42 50.1 -0.549 • 
11/2412003 10:52 60.1 -0.519 • 
11 /24/2003 11 :02 70.1 -0.495 
11/2412003 11 :12 80.1 • 
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13mwt33r#1 

....;,..-

11124/2003 11 :22 . 90.1 -0.454 
11/2412003 11 :32 100.1 -0.44 
11/241200311:42 110.1 -0.428 • 
11/24/200311:52 120.1 -0.416 
11124/2003 12:02 130.1 -0.406 
11/24/2003 12:12 140.1 -0.4 
11/24/2003 12:22 150.1 -0.392 • 
11/241200312:32 160.1 -0.386 
11124/200312:42 170.1 -0.38 
11124/200312:52 180.1 -0.374 
11/24/2003 13:02 190.1 -0.362 
11/24/2003 13:12 200.1 -0.347 
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TET 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 
Protect No.: 
Test Type: 

CraneNSWC 
9060 

Rising head 

Done By: FWRamser 
Checked By: 
; 

Radius of Well Casing (in.) : 
Effective Radius of Well Screen (in.) : 

I 

'0 63, 
• JfD~ 

1 = r 
2=R 

9.09 = L Length of Well Screen (~) : 
rune for 37% head change (min.) : 149.25 =To 

Hydraulic Conductivity (K) : 1.02E-05 ft.Im in. 
1.71E-07 ft./sec. 
1.47E-02 ft./dav 
5.20E-06 cm./sec. 

10 ~-

Well/Boring No.: 

Aquifer Type: 

Test Date: 

Equation:. 

13MWT33 
Bedrock 
24-Nov-03 

r 2 x Ln(L/R.) 
K=--------

lx L x To 

--

c_.., t+·f3-.c., ~ 0 
/}?!~ 

?--te-o~ 



TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Protect No.: 
Test Type: 

CraneNSWC 
9060 

Falling head 

Done By: FWRarnser 
Checked By: 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen (in.) : 

Length of Well Screen (ft.) : 

Time for 370/o head change (min.) : 

Hydraulic Conductivity (K) : . 

1 = r 
2=R 

12.5 = L 
8.70 =To 

1.38E-04 ft./rnin. 
2.30E-06 ft./ sec. 
1.99E-01 ft./ day 
7.00E-05 cm.Isac. 

WelUBorlng No.: 13MWT34 
Bedrock 
25-Nov-03 

Aquifer Type: 

Test Date: 

Equation: 

r 2 x Ln(L/R) K = ___ ..__...._ 
2x L x To 



Tetra Tedi NUS. Inc. 

HYDRAWC CONDUCTIVITY 
TESTING DATA SHEET 

PRo.ECT NAME: ..........• _J~:L??..~.~·-·····'-.B.A.N...~....................................... YELi.,laORIHG NO.: . .l.-:S.~W._T.~.t:i 
PRo.ECT NO.: ···-············9. .. !2..£4:0................... GEOLOGIST: ........... 8.:.'2.: .. ~ .. Q~ .. ':.~~.~~ ..................................... . 

2 '' JO' WELL DIAMElER: ........................... SCREEN LENGTH/DEPTH: ··········································-······ 1EST NO.: •••.•.••. L. ............ . 
STATIC WAlER l£VEl. (Depth/Bevotion): ............ tR.:. .. U ..... r .. Q.~ ................... .:. ..... _........ DAlE: .• .l..!. .. :~;F.:'?. .. 'J!. 

3 lEST T\'PE (Rlslng/f'alltng/Constant Head): ...... E.~ .. !::.?...1U...f2 ................. CHECKED: ..................................... _ ...... . 

E_ MElHOO OF INDUCING WA 1ER LEVEL CHANGE: ..• ?.t.!2~.!./2 ...... ~.~.Y..l::t............................. PAGE .. L OF ... !. ..... . 
I T..,..,,. '-IC'te-o"' <.n1~- .~-.;::. REFERENCE PT. FOR WI... MEAS. (Top of Casing. Transducer, etc.): ..... . !itcc'..'r...L ••• r.: ............. ,.1.r. .. '114r .. -.1 ....... :-.=..":.:, 
•1--~~~~~~~--~~~~~~~~~~~~---~~~--~~~~~--1 
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1. s-

MEASURED 
WATER LEVEL 

(feet) 
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.~oo 
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2. ~")7 
"2-Y't7 
2.. «-tS'I 
2. 42.3 
2.. '3g ~ 
2.3Sfo 
2 . '!> ?.. ,_, 

·2. 2.92 
2.. /5"1 

, DRAWOO'tri ELAPSED 
OR HEAD t.H) TIME 

(feet) (min. or aec.} 
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2. oz..o 
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/. s-? 3 
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/. z 70 
I. 01 b 
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• 7.- c;.g 
.. t 0'3 

OR HEA?> . t.H) 
(feet 

REMARKS: 

EL SCHfMAJIC 

r-c::: ..- ._WEl.J.. • I I 
2.. 

10.s-

I "'2..S 

'5l.. Indicate SM. 
Depth on Onnmg 

CALCS,SKETCH MAPS, ETC.: 



'-(;; :o::r=-----.... =-'.i:: 
:::~ ~t:: - :::: 

~ r:::L:: :c: :L: :::: ~ 
~ -1--~t:--.1,_ 

10 

>--- ~ 

~ 
- - ~ 

~ -
~ - ~ --

9 
>-- .. 

-
>-- ~ 

..... - -
~ ~ 

~ ~ 

~ 

~ 

- - ~ 

>--

~ 
- ~ 

>--
~ -~ 

>-- --I-~ C--->--

i::1s ~ - ~ 

~ 

8 ' 
>-- ,::->--

--~- -'-~ 

' 

', 
, . 

7 - .. - ' ~ 

'' ~ 

-~ 

'· 
".'" 

6 
-

" ~ 

. ' ' 

' '· 5 . 

- -- -
::: 

-
~ 

-- ~ - -- ::= - - -
~ -

-- t:'- L... &----
~ - -

L 
-

~ 

--~-
~ ~ 

I-

~· ..... ~ 

~ - ~ 

1--1--L 
~1-- ~-

~ 

~ 

-1---

- -
~ 

~ - ~ -- --
4 - - 1-- 1--- ~ - - I- ~,__ - ~ 

-~-
-

.. 
" 

h/i I 

h0 

~ 

" 
3_ 

''- ---
, ... 

""' -

"' -... 
~ n 

~ 

2_ 
" 

~ 

~"' \) 
·' ~ 

I (t,..i1 ~!>. ,._J ll (!) -
I 

I[) • ... 11 

T\rv\E (M •.; 
I .ol ~~ fJ IJ ~o 

L 
) 



13mwt34f#1 

In-Situ Inc. MiniTroll Pro 

Report generated: 1219/2003 12:48:45 
Report from file: H:\Crane IN\SWMU13_ 16\MGC slug tests 03\site 13\SN06899 2003-11 ·25 094711 
DataMgr Version 3.68 13MWT34falling#1.bin 

Serial nt.mber: 
Annware Version 
Unit name: 

6899 
3.07 

Test name: 13MWT34falling#1 

Test defined on: 11/25/2003 9:19:41 
Test started on: 11/25/2003 9:47:11 
Test stopped on: 11125/2003 10:14:09 
Test extracted on: NIA 

Data gathered using Linear testing 
Time between data poi Minutes. 
Number of data sampl• 270 

TOTAL DATA SAMPLE~ 270 

Chamel m.mber (2] 
Measurement type: Pressure 
Chamel name: 
Sensor Range: 30 PSI. 
Specific gravity: 
Mode: Surface 
User-defined reference O Feet H20 
Referenced on: test start 
Pressure head at refel'E 16.902 Feet H20 

Chan(2] 

Date Time ET(min) FeetH20 

---- -----
11125/2003 9:47 0 0 
11/2512003 9:47 0.1 0.8 
11/2512003 9:47 0.2 2.588 
11/25/2003 9:47 0.3 2.537 
11125/2003 9:47 0.4 2.497 
11/25/2003 9:47 0.5 2.459 
11125/2003 9:47 0.6 2.423 
11/25/2003 9:47 0.7 2.388 
11/2512003 9:47 0.8 2.356 
11/25/2003 9:48 0.9 2.324 
11/25/2003 9:48 1 2.292 
11125/2003 9:48 1.1 2.282 
11/2512003 9:48 1.2 2.233 
11125/2003 9:48 1.3 2.205 
11/2512003 9:48 1.4 2.1n 
11125/2003 9:48 1.5 2.151 
11/25/2003 9:48 1.6 2.123 
11125/2003 9:48 1.7 2.096 
11/2512003 9:48 1.8 2.07 
11/25/2003 9:49 1.9 2.046 
11/25/2003 9:49 2 2.02 
11125/2003 9:49 2.1 1.996 
11125/2003 9:49 2.2 1.971 
1112512003 9:49 2.3 1.947 
11125/2003 9:49 2.4 1.923 
11125/2003 9:49 2.5 1.901 
11/25/2003 9:49 2.6 1.879 
11 /25/2003 9:49 2.7 1.857 
11/2512003 9:49 2.8 1.834 
11125/2003 9:50 2.9 1.812 
11/25/2003 9:50 3 1.792 
11 /25/2003 9:50 3.1 1.772 
11125/2003 9:50 3.2 1.75 
11/2512003 9:50 3.3 1.728 
11125/2003 9:50 3.4 1.71 
11/25/2003 9:50 3.5 1.689 
1112512003 9:50 3.6 1.669 
11125/2003 9:50 3.7 1.651 
11125/2003 9:50 3.8 1.631 
11/25/2003 9:51 3.9 1.613 

Adjusted 
ET.(min) 

0 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 

1 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
1.8 
1.9 

2 
2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 

3 
3.1 
3.2 
3.3 
3.4 
3.5 
3.6 
3.7 

Mio ho= 2.588 

1.000. 
0.980 
0.965 
0.950 
0.936 
0.923 
0.910 
0.898 
0.886 
0.874 
0.863• 
0.852 
0.841 
0.831 
0.820 
0.810 
0.800 
0.791 
0.781 
o.n1 
0.762• 
0.752 
0.743 
0.735 
0.726 
0.718 
0.709 
0.700 
0.692 
0.685 
0.676• 
0.668 
0.661 
0.653 
0.645 
0.638 
0.630 
0.623 
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13mwt341#1 
......... 

11/25/2003 9:51 4 1.593 3.8 0.616 
11/25/2003 9:51 4.1 1.575 3.9 0.609 
11/25/2003 9:51 4.2 1.556 4 0.601• 
11/25/2003 9:51 4.3 1.54 4.1 0.595 
11/25/2003 9:51 4.4 1.522 4.2 0.588 
11/25/2003 9:51 4.5 1.504 4.3 0.581 
11/25/2003 9".51 4.6 1.488 4.4 0.575 
11/25/2003 9:51 4.7 1.472 4.5 0.569 
11/25/2003 9:51 4.8 1.454 4.6 0.562 
11/25/2003 9:52 4.9 1.435 4.7 0.554 
11/25/2003 9:52 5 1.421 4.8 0.549 

. 11 /25/2003 9:52 5.1 1.405 4.9 0.543 
11/25/2003 9:52 5.2 1.389 5 0.537• 
11/25/2003 9:52 5.3 1.373 5.1 0.531 
11/25/2003 9:52 5.4 1.359 5.2 0.525 
11/25/2003 9:52 5.5 1.343 5.3 0.519 
11/25/2003 9:52 5.6 1.328 5.4 0.513 
11/25/2003 9:52 5.7 1.312 5.5 0.507 
11125/2003 9:52 5.8 1.298 5.6 0.502 
11/25/2003 9:53 5.9 1.284 5.7 0.496 
11/25/2003 9:53 6 1.27 5.8 0.491 
11/25/2003 9:53 6.1 1.256 5.9 0.485 
11125/2003 9:53 6.2 1.24 6 0.479• 
11/25/2003 9:53 6.3 1.228 6.1 0.474 
11/25/2003 9:53 6.4 1.213 6.2 0.469 
11/25/2003 9:53 6.5 1.199 6.3 0.463 
11/25/2003 9:53 6.6 1.187 6.4 0.459 
11125/2003 9:53 6.7 1.171 6.5 0.452 
11/25/2003 9:53 6.8 1.159 6.6 0.448 
11125/2003 9:54 6.9 1.149 6.7 0.444 
11/25/2003 9:54 7 1.135 6.8 0.439 
11125/2003 9:54 7.1 1.123 6.9 0.434 
11/25/2003 9:54 7.2 1.111 7 0.429• 
11125/2003 9:54 7.3 1.098 7.1 0.424 
11/25/2003 9:54 7.4 1.086 7.2 0.420 
11125/2003 9:54 7.5 1.074 7.3 0.415 
11125/2003 9".54 7.6 1.062 7.4 0.410 
11125/2003 9:54 7.7 1.05 7.5 0.406 
11/25/2003 9:54 7.8 1.038 7.6 0.401 
11125/2003 9:55 7.9 1.028 7.7 0.397 
11/25/2003 9:55 8 1.016 7.8 0.393 
11/25/2003 9:55 8.1 1.004 7.9 0.388 
11/25/2003 9:55 8.2 0.992 8 0.383. 
11/25/2003 9:55 8.3 0.981 8.1 0.379 
11/25/2003 9:55 8.4 0.973 8.2 0.376 
11125/2003 9:55 8.5 0.961 8.3 0.371 
11/25/2003 9:55 8.6 0.951 8.4 0.367 
11125/2003 9:55 8.7 0.941 8.5 0.364 
11/25/2003 9:55 8.8 0.931 8.6 0.360 
11/25/2003 9:56 8.9 0.921 8.7 0.356 
11/25/2003 9:56 9 0.911 8.8 0.352 
11/25/2003 9:56 9.1 0.901 8.9 0.348 
11/25/2003 9".56 9.2 0.891 9 0.344• 
11/25/2003 9:56 9.3 0.883 9.1 0.341 
11/25/2003 9:56 9.4 0.873 9.2 0.337 
11/25/2003 9:56 9.5 0.865 9.3 0.334 
11/25/2003 9:56 9.6 0.855 9.4 0.330 
11125/2003 9:56 9.7 0.845 9.5 0.327 
11/25/2003 9:56 9.8 0.836 9.6 0.323 
11/25/2003 9:57 9.9 0.826 9.7 0.319 
11125/2003 9:57 10 0.818 9.8 0.316 
11125/2003 9:57 10.1 0.808 9.9 0.312 
11/25/2003 9:57 10.2 0.8 10 o.309@ 
11125/2003 9:57 10.3 0.792 10.1 0.306 
11125/2003 9:57 10.4 0.782 10.2 0.302 
11/25/2003 9:57 10.5 0.776 10.3 0.300 
11/25/2003 9:57 10.6 0.766 10.4 0.296 
11125/2003 9:57 10.7 0.758 10.5 0.293 
11125/2003 9:57 10.8 0.75 10.6 0.290 
11125/2003 9:58 10.9 0.742 10.7 0.287 
11125/2003 9:58 11 0.734 10.8 0.284 
11125/2003 9:58 11.1 0.728 10.9 0.281 
11/25/2003 9:58 11.2 0.72 11 0.278• 
11125/2003 9:58 11.3 0.712 11.1 0.275 
11125/2003 9:58 11.4 0.704 11.2. 0.272 
11/25/2003 9:58 11.5 0.697 11.3 0.269 
11125/2003 9:58 11..S 0.689 11.4 0.266 
11125/2003 9:58 11.7 0.681 11.5 0.263 
11125/2003 9:58 11.8 0.673 11.6 0.260 
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11 /2512003 9:59 11.9 0.667 11.7 0.258 
11 /2512003 9:59 12 0.659 11.8 0.255 
1112512003 9:59 12.1 0.655 11.9 0.253 
11/2512003 9:59 12.2 0.647 12 0.250. 
11125/2003 9:59 12.3 0.641 12.1 0.248 
11125/2003 9:59 12.4 0.635 12.2 0.245 
1112512003 9:59 12.5 0.627 12.3 0.242 
11/25/2003 9:59 12.6 0.621 12.4 0.240 
11125/2003 9:59 12.7 0.615 12.5 0.238 
11/25/2003 9:59 12.8 0.609 12.6 0.235 

11/2512003 10:00 12.9 0.603 12.7 0.233 
11125/2003 10:00 13 0.597 12.8 0.231 
11125/2003 10:00 13.1 0.591 12.9 0.228 
11/25/2003 10:00 13.2 0.584 13 0.226 
11/25/2003 10:00 13.3 0.578 13.1 0.223 
11/25/2003 10:00 13.4 0.572 13.2 0.221 
11125/2003 10:00 13.5 0.566 13.3 0.219 
11/25/2003 10:00 13.6 0.558 13.4 0.216 
11/25/2003 10:00 13.7 0.554 13.5 0.214 
11125/200310:00 13.8 0.548 13.6 0.212 
11125/2003 10:01 13.9 0.544 13.7 0.210 
11125/200310:01 14 0.538 13.8 0.208 
11125/200310:01 14.1 0.532 13.9 0.206 
11/25/200310:01 14.2 0.528 14 0.204. 
11125/2003 10:01 14.3 0.522 14.1 0.202 
11/25/200310:01 14.4 0.516 14.2 0.199 
11125/2003 10:01 14.5 0.512 14.3 0.198 
11125/2003 10:01 14.6 0.506 14.4 0.196 
11/25/200310:01 14.7 0.502 14.5 0.194 
11/25/2003 10:01 14.8 0.496 14.6 0.192 
11/25/2003 10:02 14.9 0.492 14.7 0.190 
11/25/2003 10;02 15 0.486 14.8 0.188 
11125/2003 10;02 15.1 0.482 14.9 0.186 
11125/2003 10;02 15.2 0.476 15 0.184 
11/25/200310;02 15.3 0.472 15.1 0.182 
11/25/2003 10:02 15.4 0.466 15.2 0.180 
11125/2003 10:02 15.5 0.462 15.3 0.179 
11/25/2003 10:02 15.6 0.458 15.4 0.177 
11125/2003 10:02 15.7 0.454 15.5 0.175 
11125/2003 10;02 15.8 0.45 15.6 0.174 
11125/2003 10:03 15.9 0.444 15.7 0.172 
11/25/200310;03 16 0.439 15.8 0.170 
11125/2003 10:03 16.1 0.435 15.9 0.168 
11/25/2003 10;03 16.2 0.431 16 0.167 
11125/200310:03 16.3 0.429 16.1 0.166 
11/25/2003 1 O:o3 16.4 0.421 16.2 0.163 
11/25/2003 10;03 16.5 0.417 16.3 0.161 
11/25/2003 10:03 16.6 0.413 16.4 0.160 
11/25/2003 10:03 16.7 0.409 16.5 0.158 
11/25/2003 10:03 16.8 0.405 16.6 0.156 
11/25/2003 10:04 16.9 0.401 16.7 0.155 
11/25/2003 10:04 17 0.397 16.8 0.153 
11/25/2003 10:04 17.1 0.395 16.9 0.153 
11125/2003 10:04 17.2 0.391 17 0.151 
11125/2003 10:04 17.3 0.387 17.1 0.150 
11/25/2003 10:04 17.4 0.383 17.2 0.148 
11/25/2003 10:04 17.5 0.379 17.3 0.146 
11/2512003 10:04 17.6 0.375 17.4 0.145 
11125/2003 10:04 17.7 0.371 17.5 0.143 
11/25/2003 10:04 17.8 0.369 17.6 0.143 
11/25/2003 10:05 17.9 0.363 17.7 0.140 
11/25/2003 10:05 18 0.361 17.8 0.139 
11/25/2003 10:05 18.1 Jl!0.357 17.9 0.138 
11125/2003 10:05 18.2 0.353 18 0.136 
11125/2003 10:05 18.3 0.351 18.1 0.136 
11/25/2003 10:0S 18.4 0.347 18.2 0.134 
11/25/2003 10:05 18.5 0.343 18.3 0.133 
11125/2003 10:05 18.6 0.341 18.4 0.132 
11125/2003 10:05 18.7 0.337 18.5 0.130 
11/25/2003 10:05 18.8 0.333 18.6 0.129 
11/25/2003 10:06 18.9 0.331 18.7 0.128 
11125/2003 10:06 19 0.327 18.8 0.126 
11/25/2003 10:06 19.1 0.325 18.9 0.126 
11125/2003 10:06 19.2 0.321 19 0.124 
11125/2003 10:06 19.3 0.317 19.1 0.122 
11125/2003 10:06 19.4 0.315 19.2 0.122 
11/25/200310:06 19.5 0.311 19.3 0.120 
11125/200310:06 19.6 0.309 19.4 0.119 
11/25/2003 10:06 19.7 0.307 19.5 0.119 
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11125/2003 10:06 19.8 0.303 19.6 0.117 
11125/2003 10:07 19.9 0.301 19.7 0.116 
11125/2003 10:07 20 0.298 19.8 0.115 
11/25/2003 10:07 20.1 0.294 19.9 0.114 
11/25/2003 10:07 20.2 0.29 20 0.112 
11125/2003 10:07 20.3 0.288 20.1 0.111 
11125/2003 10:07 20.4 0.284 20.2 0.110 
11125/2003 10:07 20.5 0.282 20.3 0.109 
11125/2003 10:07 20.6 0.28 20.4 0.108 
11/25/2003 10:07 20.7 0.278 20.5 0.107 
11/25/2003 10:07 20.8 0.274 20.6 0.106 
111251200310:08 20.9 0.272 20.7 0.105 
11/25/2003 10:08 21 0.27 20.8 0.104 
11125/2003 10:08 21.1 0.266 20.9 0.103 
11/25/2003 10:08 21.2 0.264 21 0.102 
11125/2003 10:08 21.3 0.262 21.1 0.101 
11125/200310:08 21.4 0.26 21.2 0.100 
11125/2003 10:08 21.5 0.258 21.3 0.100 
11/25/2003 10:08 21.6 0.258 21.4 0.099 
11/25/2003 10:08 21.7 0.252 21.5 0.097 
11125/200310:08 21.8 0.25 21.6 0.097 
11/25/200310:09 21.9 0.248 21.7 0.096 
11/25/200310:09 22 0.246 21.8 0.095 
11/25/2003 10:09 22.1 0.244 21.9 0.094 
11/25/2003 10:09 22.2 0.24 22 0.093 
11/25/2003 10:09 22.3 0.24 22.1 0.093 
11/25/2003 10:09 22.4 0.238 22.2 0.092 
11/25/2003 10:09 22.5 0.236 22.3 0.091 
11/25/200310:09 22.6 0.234 22.4 0.090 
11125/2003 10:09 22.7 0.23 22.5 0.089 
11/25/2003 10:09 22.8 0.228 22.6 0.088 
11125/2003 10:10 22.9 0.228 22.7 0.088 
11/25/2003 10:10 23 0.224 22.8 0.087 
11/25/2003 10:10 23.1 0.222 22.9 0.086 
11/25/2003 10:10 23.2 0.22 23 0.085 
11/25/2003 10:10 23.3 0.218 23.1 0.084 
11/25/2003 10:10 23.4 0.216 23.2 0.083 
11/25/200310:10 23.5 0.214 23.3 0.083 
11/25/2003 10:10 23.6 0.212 23.4 0.082 
11/25/2003 10:10 23.7 0.212 23.5 0.082 

• 11/25/2003 10:10 23.8 0.21 23.6 0.081 
11/25/2003 10:11 23.9 0.206 23.7 0.080 
11125/2003 10:11 24 0.204 23.8 0.079 
11/25/2003 10:11 24.1 0.202 23.9 0.078 
11/25/2003 10:11 24.2 0.2 24 0.077 
11/25/2003 10:11 24.3 0.198 24.1 0.077 
11125/2003 10:11 24.4 0.198 24.2 0.077 
11125/2003 10:11 24.5 0.196 24.3 0.076 
11/25/2003 10:11 24.6 0.194 24.4 0.075 
11/25/200310:11 24.7 0.19 24.5 0.073 
11/25/2003 10:11 24.8 0.19 24.6 0.073 
11/25/2003 10:12 24.9 0.166 24.7 0.072 
11/25/200310:12 25 0.166 24.8 0.072 
11/25/200310:12 25.1 0.184 24.9 0.071 
11/25/200310:12 25.2 0.182 25 0.070 
11/25/200310:12 25.3 0.182 25.1 0.070 
11/25/200310:12 25.4 0.18 25.2 0.070 
11/25/200310:12 25.5 0.178 25.3 0.069 
11/25/200310:12 25.6 0.176 25.4 0.068 
11/25/200310:12 25.7 0.176 25.5 0.068 
11/25/2003 10:12 25.8 0.172 25.6 0.066 
11/25/2003 10:13 25.9 0.17 25.7 0.066 
11 /25/2003 10:13 26 0.17 25.8 0.066 
11/25/2003 10:13 26.1 0.168 25.9 0.065 
11/25/2003 10:13 26.2 0.168 26 0.065 
11/25/200310:13 26.3 0.166 26.1 0.064 
11125/200310:13 26.4 0.164 26.2 0.063 
11/25/2003 10:13 26.5 0.162 26.3 0.063 
11/25/2003 10:13 26.6 0.16 26.4 0.062 
11/25/200310:13 26.7 0.157 26.5 0.061 
11125/2003 10:13 26.8 0.155 26.6 0.060 
11/25/200310:14 26.9 0.155 26.7 0.060 
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HYORAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

CraneNSWC 
9060 

Falling head 

Done BY: FWRamser 
Checked By: 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen (In.) : 

Length of Well Screen (ft.): 

Time tor 37% head change (min.) : 

Hydraulic Condu"Ctivity (K) : 

z . o~~ x 

{. 5 7 

• . o~ "!, • 1 = r 
.. /(pf!) 2=R 

12.5 = L 
8.70 =To 

1.38E-04 ft/min. 
2.30E-OO ft./$eC. 
1.99E-01 ft./dav 
7.00E-05 cmJsec. 

LN 

X I 0 

G tf pl- ~e tJ 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

Equation: 

13MWT34 
Bedrock 
·25-Nov-03 

r 2 x Ln(L/R) 
K= 

2 x L x To 

.~ ·-

~t..---\--
~ .,,,,., ~ -o~ 



TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

CraneNSWC 
9060 

Rising head 

Done By: FWRamser 
Checked By: 

Radius of Well Casing On.) : 
Effective Radius of Well Screen (in.) : 
Length of Well Screen (ft.) : 
Time tor 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
2=R 

12.5 = L 
10.60 =To 

1.13E-04 ftJmin. 
1.89E-06 ftJsec. 
1.63E-01 ftJdav 
5.75E-05 cmJsec. 

WelUBorlng No.: 13MWT34 
Bedrock 
25-Nov-03 

Aquifer Type: 

Test Date: 

Equation: 

r 2 x Ln(L/R) K=------lx L x To 
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~ 

~ .... • 
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Tetra Tech NUS, Inc. 

HYDRAlLICCONDUCTIVITY 
TESTING DATA SHEET 

PRO.ECT NAME: .... /jJ_'?. .. Yf...f:: .......... (.... .. ~ .. ~ .. t:!. .. ~ ......................................... E.L/BORlNG NO.: . .1 .. ~.~Jt.:!£.?• 

PRO.ECT NO.: . ····-·······'i:.f?. .. (e .. Q. ....................... GEOLOGIST: ........ ~ .. ~ .. - .. C.:.~ .. ~ .. .J.:± .. e.::~ .. ~ ........ -..................... 
. 2 ,, , -

\\£ll. DIAMElER: ........................... ~ LENGTH/OEPlH: ......... l.Q ................................. lEST NO.: ..... -.l. .............. 

STATIC WAlER LEVEL (Depth/Elevotfan): ···-···~····l . .l.. .... r..o ... ~ ............................ -..... DAlE: ._.1.J..:..~.?.:-t::?..• 

lEST TYPE ~Rlslngft'alllng/Constant Head): .... .J~·-J.~./.~.~·-······-··········· aiEa<ED: ··-··-···········-········-······-·-·-· 

MElHOO OF INDUCING WA 1ER l£VEL aiANGE: ............. ;.?..J2 .. ~.L~ ........ ~ .. ~.~--"-·····-·····-· PAGE·--· OF·-··-···· 

REFERENCE PT. FOR \\\. MEAS. (Top of Casing. Transducer, etc.): ..... I.c.?.'-....... 1:-:E.~ .. t.r.r. .. ,r..~~-!':~~,., 
ELAPSED MEASURED . DRAwoori ELAPSED MEASURED DRA\\UO'tr. 1E1 L SCHEMAJIC 

TIME WA~eetlfVEl OR HEAD. AH) TIME WA11~ LEVEL OR Hf,!\ . AH) re: I- ,.. 'llEU. • ., (min. or aec.l (feet) (min. or aec.) feet) 
~ 

~ 0 7.0 -2. \ '~ B<HH<X.E. 

·, I -2. 70q '3. 0 - I. CfZ.Q i+'' 

• 2- - 7 .5f:}'3 4.0 -1. 753 ·~ 
E>. ,, 

lkdll (me) 

... ~ - ? '*S'IA o.o - 1. S-91.o 10 . .;-

. '1 -2.S rt lo. 0 -1 . ..,,,'5 
LJ .<"' 

~!-'---.~ - 2., '184 fl. 0 ,. ,_. :Z /I >.....__ 
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13mwt34r#1 

In-Situ Inc. MiniTroll Pro 

Report generated: 1219/2003 12:53:16 
Report from file: H:\Crane IN\SWMU13_16\MGC slug tests 03\site 13\SN06899 2003-11-25101615 
DataMgr Version 3.68 13MWT34rising#1.bin 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 
Test extracted on: NIA 

6899 
3.07 

13MWT34rislng#1 

11/25/2003 10:15:44 
11/25/2003 10:16:15 
11/25/2003 10:54:20 

Data gathered using linear testing 
Time between data points: Minutes. 
Number of data samples: 381 

TOTAL DATA SAMPLES 381 

Channel number (2) 
Measurement type: Pressure 
Chamel name: 
Sensor Range: 30PSI. 
Specific gravity: 
Mode: Surface 
User-defined reference: 0 FeetH20 
Referenced on: test start 
Pressure head at reference 17.029 Feet H20 

Chan[2) 
Adjusted 

Date Time ET(min) Feet H20 ET. (min) 

---- -----
11/2512003 10:16 0 0 
11/25/2003 10:16 0.1 ·2.709 0 
11125/2003 10:16 0.2 -2.593 0.1 
11/25/2003 10:16 0.3 -2.548 0.2 
11/25/2003 10:16 0.4 -2.514 0.3 
11/25/200310:16 0.5 -2.464 0.4 
11/25/200310:16 0.6 ·2.456 0.5 
11/2512003 10:16 0.7 -2.427 0.6 
11/251200310:17 0.8 ·2.401 0.7 
11125/200310:17 0.9 -2.373 0.8 
11/25/200310:17 1 ·2.349 0.9 
11 /2512003 10:17 1.1 -2.323 1 
11/2512003 10:17 1.2 -2.298 1.1 
11/25/2003 10:17 1.3 -2.274 1.2 
11/251200310:17 1.4 -2.252 1.3 
11/2512003 10:17 1.5 -2.228 1.4 
11/25/2003 10:17 1.6 -2.208 1.5 
11/251200310:17 1.7 -2.164 1.6 
111251200310:18 1.8 -2.161 1.7 
11 /2512003 10:18 1.9 -2.141 1.8 
11125/2003 10:18 2 -2.119 1.9 
11/2512003 10:18 2.1 -2.099 2 
11/25/2003 10:18 2.2 -2.079 2.1 
1112512003 10:18 2.3 -2.059 2.2 
11125/2003 10:18 2.4 -2.039 2.3 
11/25/2003 10:18 2.5 ·2.018 2.4 
11/25/2003 10:18 2.6 -2 2.5 
11/2512003 10:18 2.7 -1.982 2.6 
11/2512003 10:19 2.8 ·1.964 2.7 
11/25/2003 10:19 2.9 ·1.946 2.8 
11/2512003 10:19 3 -1.928 2.9 
11125/2003 10:19 3.1 ·1.908 3 
11125/2003 10:19 3.2 -1.892 3.1 
1112512003 10:19 3.3 -1.874 3.2 
11/2512003 10:19 3.4 ·1.855 3.3 
11/25/2003 10:19 3.5 -1.837 3.4 
11/2512003 10:19 3;6 ·1.821 3.5 
11/251200310:19 3.7 ·1.803 3.6 
11 /2512003 10:20 3.8 -1.787 3.7 
11 /2512003 10:20 3.9 ·1.769 3.8 

• -:.. f>t..oT'rft.Q o~ 

Mio ho= -2.709 

1.000. 
0.957 
0.941 
0.928 
0.917 
0.90H 
0.896 
0.886 
0.876 
0.867 
0.858• 
0.648 
0.839 
0.831 
0.822 
0.815 
0.806 
0.798 
0.790 
0.782 
o.n5 • 
0.767 
0.760 
0.753 
0.745 
0.738 
0.732 
0.725 
0.718 
0.712 
0.704• 
0.698 
0.692 
0.685 
0.678 
0.672 
0.666 
0.660 
0.653 
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11/2512003 10:20 4 -1.753 3.9 0.647 
11/25/2003 10:20 4.1 -1.737 4 0.641. 
11/25/2003 10:20 4.2 -1.72 4.1 0.635 
11/25/2003 10:20 4.3 -1.704 4.2 0.629 
11/25/2003 10:20 4.4 -1.688 4.3 0.623 
11/25/2003 10:20 4.5 -1.672 4.4 0.617 
11/25/2003 10:20 4.6 -1.656 4.5 0.611 
11/25l2003 10:20 4.7 -1.64 4.6 0.605 
11/2512003 10:21 4.8 -1.624 4.7 0.599 
11/25l2003 10:21 4.9 -1.61 4.8 0.594 
11125/2003 10:21 5 -1.596 4.9 0.589 
11/25/2003 10-.21 5.1 -1.579 5 0.583• 
11/25/2003 10:21 5.2 -1.565 5.1 0.578 
11/25/2003 10:21 5.3 -1.551 . 5.2 0.573 
11/25/2003 10:21 5.4 -1.537 5.3 0.567 
11/25/2003 10:21 5.5 -1.523 5.4 0.562 
11/25/2003 10:21 5.6 -1.509 5.5 0.557 
1112512003 10:21 5.7 -1.493 5.6 0.551 
11/25l2003 10:22 5.8 -1.481 5.7 0.547 
11/25/2003 10:22 5.9 -1.467 5.8 0.542 
11/25/2003 10:22 6 -1.453 5.9 0.536 
11/25/200310:22 6.1 -1.441 6 0.532. 
11/25/2003 10:22 6.2 -1.427 6.1 0.527 
11/25/2003 10:22 6.3 -1.414 6.2 0.522 
11/25/2003 10:22 6.4 -1.4 6.3 0.517 
11125/200310:22 6.5 -1.388 6.4 0.512 
1112512003 10:22 6.6 -1.376 6.5 0.508 
11125/200310:22 6.7 -1.362 6.6 0.503 
11/25/200310-.23 6.8 -1.35 6.7 0.498 
11/25/2003 10:23 6.9 -1.338 6.8 0.494 
11/25/2003 10:23 7 -1.326 6.9 0.489 
11/25/2003 10:23 7.1 -1.314 7 0.485• 
11/25/2003 10:23 7.2 -1.302 7.1 0.481 
11/25/2003 10:23 7.3 -1.29 7.2 0.476 
11 /25/2003 10:23 . 7.4 -1.277 7.3 0.471 
11/25/2003 10:23 7.5 -1.265 7.4 0.467 
11/25/2003 10:23 7.6 -1.255 7.5 0.463 
11/25/2003 10:23 7.7 -1.245 7.6 0.460 
11/25/2003 10:24 7.8 -1.233 7.7 0.455 
11/25/200310:24 7.9 -1.221 7.8 0.451 
11/25/2003 10:24 8 -1.211 7.9 0.447 
11/25/2003 10:24 8.1 -1.199 8 0.443. 
11/25/200310:24 8.2 -1.189 8.1 0.439 
11/25/2003 10:24 8.3 -1.179 8.2 0.435 
11/25/200310:24 8.4 -1.167 8.3 0.431 
11/25/2003 10:24 8.5 -1.157 8.4 0.427 
11/25/2003 10:24 8.6 -1.147 8.5 0.423 
11/25/2003 10:24 8.7 -1.136 8.6 . 0.419 
11/2512003 10:25 8.8 -1.126 8.7 0.416 
11125/2003 10:25 8.9 -1.116 8.8 0.412 
11/25/2003 10:25 9 -1.106 8.9 0.408 
11125/2003 10:25 9.1 -1.096 9 0.405 
11/25/2003 10:25 9.2 -1.086 9.1 0.401 
11/25/2003 10:25 9.3 -1.078 9.2 0.398 
11/25/200310:25 9.4 -1.068 9.3 0.394 
11/25/2003 10:25 9.5 -1.058 9.4 0.391 
11/25/2003 10:25 9.6 -1.048 9.5 0.387 
11/25/2003 10:25 9.7 -1.04 9.6 0.384 
11/25/2003 10:26 9.8 -1.03 9.7 0.380 
11125/2003 10:26 9.9 -1.024 9.8 0.378 
11/25/2003 10:26 10 -1.014 9.9 0.374 
11/25/2003 10:26 10.1 -1.004 10 0.371 • 
1112512003 10:26 10.2 -o.995 10.1 0.367 
11/25/2003 10:26 10.3 -0.987 10.2 0.364 
11125/2003 10:26 10.4 -0.979 10.3 0.361 
11/25/2003 10:26 10.5 -0.969 10.4 0.358 
11/25/200310:26 10.6 -0.961 10.5 0.355 
11/25/200310:26 10.7 -0.951 10.6 0.351 
11/25/2003 10:27 10.8 -0.943 10.7 0.348 
11/25/2003 10:27 10.9 -0.935 10.8 0.345 
11/25/2003 10:27 11 -0.927 10.9 0.342 
11125/2003 10:27 11.1 -0.921 11 0.340 
11/25/2003 10:27 11.2 -0.913 11.1 0.337 
11125/200310:27 11.3 -0.905 11.2 0.334 
11125/2003 10:27 11.4 -0.897 11.3 0.331 
11125/2003 10:27 11.5 -0.889 11.4 0.328 
11/2512003 10:27 11.6 -0.881 11.5 0.325 
11/25/2003 10:27 11.7 -0.873 11.6 0.322 
1112512003 10:28 11.8 -0.867 11.7 0.320 
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11/2512003 10:28 11.9 -0.858 11_.8 0.317 
11/2512003 10:28 12 -0.852 11.9 0.315 
11/25/2003 10:28 12.1 -0.846 12 0.312 
11/2512003 10:28 12.2 -0.838 12.1 0.309 
1112512003 10:28 12.3 -0.83 12.2 0.306 
11/2512003 10:28 12.4 -0.824 12.3 0.304 
11125/2003 10:28 12.5 -0.816 12.4 0.301 
11/2512003 10:28 12.6 -0.81 12.5 0.299. 
11/2512003 10:28 12.7 -0.802 12.6 0.296 
11/25/2003 10:29 12.8 -0.796 12.7 0.294 
11/251200310:29 12.9 -0.788 12.8 0.291 
11125/2003 10:29 13 -0.784 12.9 0.289 
11/25/2003 10:29 13.1 -0.776 13 0.286 
1112512003 10:29 13.2 -0.77 13.1 0.284 
11125/2003 10:29 13.3 -0.764 13.2 0.282 
11/25/200310:29 13.4 -0.756 13.3 0.279 
11125/2003 10:29 13.5 -0.75 13.4 0.277 
11125/2003 10:29 13.6 -0.746 13.5 0.275 
11/25/2003 10:29 13.7 -0.738 13.6 0.272 
11125/2003 10:30 13.6 -0.73 13.7 0.269 
11/2512003 10:30 13.9 -0.726 13.8 0.268 
11/25/2003 10:30 14 -0.72 13.9 0.266 
11/251200310:30 14.1 -0.713 14 0.263 
11125/2003 10:30 14.2 -0.707 14.1 0.261 
11125/2003 10:30 14.3 -0.701 14.2 0.259 
1112512003 10:30 14.4 -0.695 14.3 0.257 
11/25/2003 10:30 14.5 -0.687 14.4 0.254 
11125/200310:30 14.6 -0.665 14.5 0.253 
11125/2003 10:30 14.7 -0.679 14.6 0.251 
11125/2003 10:31 14.8 -0.675 14.7 0.249 
11125/200310:31 14.9 -0.667 14.8 0.246 
11125/2003 10:31 15 -0.663 14.9 0.245 
11/25/2003 10:31 15.1 -0.657 15 0.243• 
11/2512003 10:31 15.2 -0.651 15.1 0.240 
11/25/2003 10:31 15.3 -0.647 15.2 0.239 
11/25/200310:31 15.4 -0.643 15.3 0.237 
1112512003 10:31 15.5 -0.637 15.4 0.235 
11/25/200310:31 15.6 -0.633 15.5 0.234 
11/2512003 10:31 15.7 -0.627 15.6 0.231 
11/25/2003 10:32 15.8 -0.623 15.7 0.230 
11/2512003 10:32 15.9 -0.617 15.8 0.228 
11/25/2003 10:32 16 -0.613 15.9 0.226 
11125/2003 10:32 16.1 -0.607 16 0.224 
11/25/2003 10:32 16.2 -0.603 16.1 0.223 
11/2512003 10:32 16.3 -0.599 16.2 0.221 
11/2512003 10:32 16.4 -0.595 16.3 0.220 
1112512003 10:32 16.5 -0.589 16.4 0.217 

'f,'~ 11/25/2003 10:32 16.6 -0.585 16.5 0.216 
11/25/2003 10:32 16.7 -0.581 16.6 0.214 
11/2512003 10:33 16.8 -0.574 16.7 0.212 
11125/2003 10:33 16.9 -0.57 16.8 0.210 
11/2512003 10:33 17 -0.564 16.9 0.208 
11/2512003 10:33 17.1 -0.562 17 0.207 • 
11125/2003 10:33 17.2 -0.558 17.1 0.206 
11/2512003 10:33 17.3 -0.552 17.2 0.204 
11/2512003 10:33 17.4 -0.548 17.3 0.202 
11/25/2003 10:33 17.5 -0.544 17.4 0.201 
1112512003 10:33 17.6 -0.54 17.5 0.199 
11/25/2003 10:33 17.7 -0.536 17.6 0.198 
11125/2003 10:34 17.8 -0.532 17.7 0.196 
11125/2003 10:34 17.9 -0.528 17.8 0.195 
11125/2003 10:34 18 -0.524 17.9 0.193 
11/2512003 10:34 18.1 -0.52 18 0.192 
11/25/2003 10:34 18.2 -0.516 18.1 0.190 
11/25/2003 10:34 18.3 -0.512 18.2 0.189 
11125/2003 10:34 18.4 -0.51 18.3 0.188 
111251200310:34 18.5 -0.506 1a4 0.187 
1112512003 10:34 18.6 -0.502 18.5 0.185 
11/25/2003 10:34 18.7 -0.498 18.6 0.184 
11/251200310:35 18.8 -0.494 18.7 0.182 
11/2512003 10:35 18.9 -0.49 18.8 0.181 
11/2512003 10:35 19 -0.486 18.9 0.179 
11/2512003 10:35 19.1 -0.482 19 0.178 
11/2512003 10:35 19.2 -0.48 19.1 0.177 
11/2512003 10:35 19.3 -0.476 19.2 0.176 
11125/2003 10:35 19.4 -0.472 19.3 0.174 
1112512003 10:35 19.5 -0.47 19.4 0.173 
11125/2003 10:35 19.6 -0.466 19.5 0.172 
1112512003 10:35 19.7 -0.464 19.6 0.171 
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11/251200310:36 19.8 -0.46 19.7 0.170 
11125/200310:36 19.9 -0.458 19.8 0.169 
11/2512003 10:36 20 -0.452 19.9 0.167 
1112512003 10:36 20.1 -0.45 20 0.166 
1112512003 10:36 20.2 -0.446 20.1 0.165 
11/25l2003 10:36 20.3 -0.442 20.2 0.163 
11/25/2003 10:36 20.4 -0.44 20.3 0.162 
11/25/2003 10:36 20.5 -0.435 20.4 0.161 
11/25f200310:36 20.6 -0.433 20.5 0.160 
11/25/2003 10:36 20.7 -0.431 20.6 0.159 
11125/2003 10-.37 20.8 -0.427 20.7 0.158 
11/25l2003 10:37 20.9 -0.425 20.8 0.157 
11/25/2003 10:37 21 -0.421 20.9 0.155 
11/2512003 10:37 21.1 -0.419 21 0.155 
11125/200310:37 21.2 -0.417 21.1 0.154 
11/25/2003 10:37 21.3 -0.413 21.2 0.152 
11/25l2003 10:37 21.4 -0.411 21.3 0.152 
11125/2003 10:37 21.5 -0.407 21.4 0.150 
11125/2003 10:37 21.6 -0.405 21.5 0.150 
11/25/2003 10:37 21.7 -0.403 21.6 0.149 
11 /25l2003 10:38 21.8 -0.399 21.7 0.147 
11/25/2003 10:38 21.9 -0.397 21.8 0.147 
11125/2003 10:38 22 -0.395 21.9 0.146 
11/25/2003 10;38 22.1 -0.393 22 0.145 
11125/2003 10:38 22.2 -0.389 22.1 0.144 
11125/2003 10-.38 22.3 -0.385 22.2 0.142 
11/25/2003 10:38 22.4 -0.385 22.3 0.142 
11125/2003 10:38 22.5 -0.381 22.4 0.141 
11/25l2003 10:38 22.6 -0.379 22.5 0.140 
11/25/2003 10:38 22.7 -0.377 22.6 0.139 
11125/2003 10:39 22.8 -0.375 22.7 0.138 
11125/2003 10:39 22.9 -0.373 22.8 0.138 
11/25/200310:39 23 -0.369 22.9 0.136 
1112512003 10:39 23.1 -0.367 23 0.135 
11125/200310:39 23.2 -0.365 23.1 0.135 
11125/2003 10:39 23.3 -0.363 23.2 0.134 
11/25l2003 10-.39 23.4 -0.361 23.3 0.133 
11/25/2003 10:39 23.5 -0.357 23.4 0.132 
11/25/2003 10:39 23.6 -0.357 23.5 0.132 
11/25l2003 10:39 23.7 -0.355 23.6 0.131 
11/25/2003 10:40 23.8 -0.351 '23.7 0.130 
11125/200310:40 23.9 -0.349 23.8 0.129 
11/25/2003 10:40 24 -0.347 23.9 0.128 
11/25/2003 10:40 24.1 -0.345 24 0.127 
11/2512003 10:40 24.2 -0.343 24.1 0.127 
11125/200310:40 24.3 -0.339 24.2 0.125 
11125/2003 10:40 24.4 -0.339 24.3 0.125 
11/25/2003.10:40 24.5 -0.337 24.4 0.124 
11125/2003 10:40 24.6 -0.335 24.5 0.124 
11/25/2003 10:40 24.7 -0.333 24.6 0.123 
11/25/200310:41 24.8 -0.331 24.7 0.122 
11125/200310:41 24.9 -0.329 24.8 0.121 
11/25/2003 10:41 25 -0.327 24.9 0.121 
11/25/2003 10:42 26 -0.309 25.9 0.114 
11/25/200310:43 27 -0.292 26.9 0.108 
11/2512003 10:44 28 -0.276 27.9 0.102 
11/25/2003 10:45 29 -0.264 28.9 0.097 
11/25/200310:46 30 -0.25 29.9 0.092 
11125/2003 10:47 31 -0.24 30.9 0.089 
11/25/200310:48 32 -0.23 31.9 0.085 
11125/200310:49 33 -0.222 32.9 0.082 
11/2512003 10:50 34 -0.212 33.9 0.078 
11125/2003 10:51 35 -0.206 34.9 0.076 
11125/2003 10:52 36 -0.2 35.9 0.074 
11/25/2003 10:53 37 -0.194 36.9 0.072 
1112512003 10:54 38 -0.19 37.9 0.070 
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HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

CraneNSWC 
9060 

Rising head 

Done By: FWRamser 
Checked By: 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen (in.) : 

Length of Well Screen (ft.) : 

Time for 37".4. head change (min.) : 

Hydraulic Conductivity (K) : 

t 

· OfO"!::i 1 =r 
• f lo (o' 2 = R 

12.5 = L 
10.60 =To 

1.13E-04 ft./min. 
1.89E-06 ftJsec. 
1.63E-01 ft./dav 
5.75E-05 cm./sec. 

Well/Boring No.: 13MWT34 
Bedrock 
25-Nov-03 

Aquifer Type: 

Test Date: 

Equation: 

r 2 x Ln(L/R) 
K=-----

2x L x To 

Ltv ( 12.s/.11ot,). 

\ L. .S- \ 0. (o 0 

\ . \ 2 
- '1 

ID 

c,,, 1+£ c,, ;c. € J) 

f'f)1~ ;•f

;2- - / s-- 0'1 



TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST OAT A EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

CraneNSWC 
9060 

Rising head 

Done By: FWRamser 
Checked By: 

Radius of Well Casing (in.): 

Effective Radius of Well Screen (in.): 

Length of Well Screen (ft.) : 

Time for 37% head ·change (min.): 

Hydraulic Conductivity (K) : 

1 = r 
2=R 

8.14 =l/ 
2670.00 =To 

6.21E-07 ft./min. 
1.04E-08 ft./ sec. 
8.95E-04 ft./ day 
3.16E-07 cm./sec. 

WelUBoring No.: 

Aquifer Type: 

Test Date: 

Equation: 

13MWT35 
Bedrock 
20-Jan-04 

r 2 x Ln(L/R) 
K = _l_x_L_x ___ T_o_._ 
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13mwt35 1 -
In-Situ Inc. MiniTroll Pro - f..1.--

Reoort generated: 1122/2004 21:46:32 
Report from file: ... \SN086702004-01-20165520 13mwt35r1.bin 
Win-Situ Version 4.41 

-
Serial number: 8670 
Finnware Version 3.07 
Unit name: 

Test name: 13mwt35r1 

Test defined on: 1/20/2004 13:04:38 
Test started on: 1/20/2004 16:55:20 
Test stoooed on: NIA NIA 
Test extracted on: NIA NIA 

Data gathered using Loaarithmic testing 
Maximum time between da Minutes. 
Number of data samples: 232 

TOTAL DATA SAMPLES 232 

Channel number [1] 
Measurement tvoe: Temoerature 
Channel name: 

Channel number [2] 
Measurement tvoe: Pressure 
Channel name: Water level 
Sensor Ranae: 100PSIG. 
Soecific gravity: 1 
Mode: TOC 
User-defined reference: 0 FeetH20 
Referenced on: te5t start 
Pressure head at reference: 6.209 FeetH20 

Chan[11 Chanl21 
Adjusted 

Date Time ET (min) Fahrenheil FeetH20 ET. (min) Mlo ho= 0.807 

--- -- ----- ------ -----
1/20/2004 16:55:20 0 57.38 0 
1/20/2004 16:55:20 0.005 57.4 -0.012 
1/20/2004 16:55:20 0.01 57.4 -0.018 
1/20/2004 16:55:21 0.015 57.42 -0.017 
1/20/2004 16:55:21 0.02 57.42 -0.023 
1/20/2004 16:55:21 0.025 57.42 -0.023 
1/20/2004 16:55:22 0.03 57.45 -0.023 
1/20/2004 16:55:22 0.035 57.45 -0.029 
1/20/2004 16:55:22 0.04 57.45 -(}.023 
1/20/2004 16:55:22 0.045 57.45 -0.029 
1/20/2004 16:55:23 0.05 57.45 -0.029 
1/20/2004 16:55:23 0.055 57.45 0.027 
1/20/2004 16:55:23 0.06 57.45 -0.06 
1/20/2004 16:55:24 0.065 57.45 0.793 
1/20/2004 16:55:24 0.07 57.45 1.647 
1/20/2004 16:55:24 0.075 57.45 0.065 
1/20/2004 16:55:25 0.08 57.45 1.31 
1/20/2004 16:55:25 0.085 57.45 1.491 
1/20/2004 16:55:25 0.09 57.45 1.379 
1/20/2004 16:55:25 0.095 57.47 1.261 
1/20/2004 16:55:26 0.1 57.45 1.173 
1/20/2004 16:55:26 0.1058 57.47 1.093 
1/20/2004 16:55:27 0.112 57.47 0.944 
1/20/2004 16:55:27 0.1185 57.47 0.863 
1/20/2004 16:55:27 0.1255 57.47 0.807 0 1.000 
1/20/2004 16:55:28 0.1328 57.47 0.782 0.0073 0.969 
1/20/2004 16:55:28 0.1407 57.47 0.682 0.0152 0.845 
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1/20/2004 16:55:29 0.149 57.47 0.614 0.0235 0.761 
1/20/2004 16:55:29 0.1578 57.47 0.682 0.0323 0.845 ~ 

1/20/2004 16:55:30 0.1672 57.45 0.619 0.0417 0.767 
1/20/2004 16:55:30 o.1n 57.45 0.613 0.0515 0.760 
1/20/2004 16:55:31 0.1875 57.45 0.65 0.062 0.805 
1/20/2004 16:55:32 0.1985 57.45 0.619 0.073 0.767 
1/20/2004 16:55:32 0.2102 57.45 0.569 0.0847 0.705 -
1/20/2004 16:55:33 0.2227 57.45 0.625 0.0972 o.n4 • 
1/20/2004 16:55:34 0.2358 57.45 0.575 0.1103 0.713 
1/20/2004 16:55:35 0.2498 57.45 0.569 0.1243 0.705 
1/20/2004 16:55:36 0.2647 57.45 0.557 0.1392 0.690 
1/20/2004 16:55:37 0.2803 57.45 0.55 0.1548 0.682 
1/20/2004 16:55:38 0.297 57.45 0.55 0.1715 0.682 
1/20/2004 16:55:39 0.3147 57.42 0.543 0.1892 0.673 
1/20/2004 16:55:40 0.3333 57.45 0.544 0.2078 0.674 
1/20/2004 16:55:41 0.3532 57.42 0.537 o.22n 0.665 
1/20/2004 16:55:42 0.3742 57.42 0.537 0.2487 0.665 • 
1/20/2004 16:55:44 0.3963 57.42 0.531 0.2708 0.658 
1/20/2004 16:55:45 0.4198 57.42 0.531 0.2943 0.658 
1/20/2004 16:55:46 0.4447 57.42 0.525 0.3192 0.651 
1/20/2004 16:55:48 0.4697 57.42 0.525 0.3442 0.651 
1/20/2004 16:55:50 0.4963 57.42 0.519 0.3708 0.643 
1/20/2004 16:55:51 0.5247 57.42 0.519 0.3992 0.643 
1/20/2004 16:55:53 0.5547 57.42 0.512 0.4292 0.634 
1/20/2004 16:55:55 0.5863 57.42 0.512 0.4608 0.634 
1/20/2004 16:55:57 0.6213 57.42 0.512 0.4958 0.634 • 
1/20/2004 16:55:59 0.658 57.42 0.506 0.5325 0.627 
1/20/2004 16:56:02 0.6963 57.42 0.506 0.5708 0.627 
1/20/2004 16:56:04 0.738 57.42 0.506 0.6125 0.627 
1/20/2004 16:56:07 0.7813 57.42 0.506 0.6558 0.627 
1/20/2004 16:56:09 0.828 57.42 0.5 0.7025 0.620 
1/20/2004 16:56:12 0.8763 57.42 0.5 0.7508 0.620 
1/20/2004 16:56:15 0.928 57.42 0.5 0.8025 0.620 
1/20/2004 16:56:19 0.983 57.42 0.5 0.8575 0.620 
1/20/2004 16:56:22 1.0413 57.42 0.5 0.9158 0.620 
1/20/2004 16:56:26 1.103 57.4 0.499 o.9n5 0.618. 
1/20/2004 16:56:30 1.168 57.4 0.493 1.0425 0.611 
1/20/2004 16:56:34 1.238 57.4 0.493 1.1125 0.611 
1/20/2004 16:56:38 1.3113 57.4 0.493 1.1858 0.611 
1/20/2004 16:56:43 1.3897 57.4 0.493 1.2642 0.611 
1/20/2004 16:56:48 1.473 57.4 0.493 1.3475 0.611 
1/20/2004 16:56:53 1.5613 57.4 0.487 1.4358 0.603 
1/20/2004 16:56:59 1.6547 57.4 0.487 1.5292 0.603 
1/20/2004 16:57:05 1.753 57.4 0.487 1.6275 0.603 
1/20/2004 16:57:11 1.858 57.4 0.487 1.7325 0.603 
1/20/2004 16:57:18 1.968 57.4 0.487 1.8425 0.603 
1/20/2004 16:57:25 2.0847 57.4 0.487 1.9592 0.603 • 
1/20/2004 16:57:32 2.2097 57.4 0.487 2.0842 0.603 
1/20/2004 16:57:40 2.3413 57.4 0.48 2.2158 0.595 
1/20/2004 16:57:49 2.4813 57.4 0.48 2.3558 0.595 
1/20/2004 16:57:58 2.6297 57.4 0.48 2.5042 0.595 
1/20/2004 16:58:07 2.7863 57.4 0.48 2.6608 0.595 
1/20/2004 16:58:17 2.953 57.38 0.48 2.8275 0.595 
1/20/2004 16:58:28 3.1297 57.4 0.48 3.0042 0.595. 
1/20/2004 16:58:39 3.3163 57.38 0.48 3.1908 0.595 
1/20/2004 16:58:51 3.5147 57.38 0.48 3.3892 0.595 
1/20/2004 16:59:03 3.7247 57.38 0.48 3.5992 0.595 
1/20/2004 16:59:17 3.9463 57.38 0.473 3.8208 0.586 
1/20/2004 16:59:31 4.1813 57.38 0.473 4.0558 0.586 
1/20/2004 16:59:46 4.4297 57.38 0.473 4.3042 0.586 
1/20/2004 17:00:01 4.693 57.38 0.473 4.5675 0.586 
1/20/2004 17:00:18 4.973 57.38 0.473 4.8475 0.586 
1/20/2004 17:00:36 5.2697 57.38 0.473 5.1442 0.586 
1/20/2004 17:00:55 5.583 57.38 0.473 5.4575 0.586 
1/20/2004 17:01:15 5.9147 57.38 0.473 5.7892 0.586 
1/20/2004 17:01:36 6.2663 57.38 0.473 6.1408 0.586 
1/20/2004 17:01:58 6.6397 57.38 0.473 6.5142 0.586 
1/20/2004 17:02:22 7.0347 57.38 0.473 6.9092 0.586 
1/20/2004 17:02:47 7.453 57.38 0.473 7.3275 0.586 
1/20/2004 17:03:14 7.8963 57.38 0.467 7.7708 0.579 
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1/20/2004 17:03:42 8.3663 57.38 0.473 8.2408 0.586 
1/20/2004 17:04:12 8.8647 57.38 0.473 8.7392 0.586 .._ 
1/20/2004 17:04:43 9.3913 57.38 0.473 9.2658 0.586 
1/20/2004 . 17:05:17 9.9497 57.38 0.473 9.8242 0.586 'I) 

1/20/2004 17:05:52 10.5413 57.38 0.473 10.4158 0.586 
1/20/2004 17:06:30 11.168 57.38 0.467 11.0425 0.579 
1/20/2004 17:07:10 11.8313 57.38 0.467 11.7058 0.579 -

1/20/2004 17:07:52 12.5347 57.38 0.467 12.4092 0.579 
1/20/2004 17:08:37 13.2797 57.38 0.473 13.1542 0.586 
1120/2004 17:09:24 14.0697 57.38 0.467 13.9442 0.579 
1/20/2004 17:10:14 14.9063 57.38 0.467 14.7808 0.579 
1/20/2004 17:11:07 15.7913 57.38 0.467 15.6658 0.579 
1/20/2004 17:12:04 16.7297 57.38 0.467 16.6042 0.579 
1/20/2004 17:13:03 17.723 57.4 0.468 17.5975 0.580 
1/20/2004 17:14:06 18.n63 57.38 0.467 18.6508 0.579 
1/20/2004 17:15:13 19.8913 57.38 0.467 19.7658 0.579 
1/20/2004 17:16:24 21.073 57.38 0.467 20.9475 0.579 
1/20/2004 17:17:39 22.3247 57.38 0.467 22.1992 0.579 
1/20/2004 17:18:59 23.6497 57.38 0.461 23.5242 0.571 
1/20/2004 17:20:23 25.0547 57.4 0.468 24.9292 0.580 
1/2012004 17:21:52 26.543 57.38 0.461 26.4175 0.571 
1/20/2004 17:23:27 28.118 57.4 0.468 27.9925 0.580 
1/20/2004 17:25:07 29.7863 57.4 0.462 29.6608 0.572 
1/20/2004 17:26:53 31.5547 57.4 0.468 31.4292 0.580 
1/20/2004 17:28:45 33.428 57.4 0.468 33.3025 0.580 
1/20/2004 17:30:44 35.4113 57.4 0.462 35.2858 0.572 
1/20/2004 17:32:51 37.513 57.4 0.462 37.3875 0.572 
1/20/2004 17:35:04 39.7397 57.4 0.468 39.6142 0.580 
1/20/2004 17:37:26 42.098 57.4 0.462 41.9725 0.572 
1/20/2004 17:39:56 44.5963 57.4 0.462 44.4708 0.572 
1/20/2004 17:42:34 47.243 57.4 0.462 47.1175 0.572 
1/20/2004 17:45:23 50.0463 57.4 0.462 49.9208 0.572 
1/20/2004 17:48:21 53.0147 57.4 0.462 52.8892 0.572 
1/20/2004 17:51:29 56.1597 57.4 0.462 56.0342 0.572 
1/20/2004 17:54:49 59.4913 57.4 0.455 59.3658 0.564 
1/20/2004 17:58:21 63.0197 57.4 0.455 62.8942 0.564 
1/20/2004 18:02:05 66.758 57.4 0.455 66.6325 0.564 
1/20/2004 18:06:03 70.718 57.4 0.455 70.5925 0.564 
1/20/2004 18:10:14 74.9113 57.4 0.449 74.7858 0.556 
1/20/2004 18:14:41 79.3547 57.4 0.455 79.2292 0.564 
1/20/2004 18:19:23 84.0613 57.4 0.455 83.9358 0.564 
1/20/2004 18:24:23 89.0463 57.4 0.449 88.9208 0.556 
1/20/2004 18:29:39 94.3263 57.4 0.449 94.2008 0.556 
1/20/2004 18:35:15 99.9197 57.4 0.449 99.7942 0.556 
1/20/2004 18:41:10 105.8447 57.4 0.449 105.7192 0.556 
1/20/2004 18:47:27 112.1197 57.4 0.443 111.9942 0.549 
1/20/2004 18:54:06 118.768 57.4 0.443 118.6425 0.549 
1/20/2004 19:01:08 125.8097 57.4 0.443 125.6842 0.549 
1/20/2004 19:08:36 133.268 57.4 0.443 133.1425 0.549 
1/20/2004 19:16:30 141.168 57.4 0.443 141.0425 0.549 
1/20/2004 19:24:52 149.5363 57.4 0.443 149.4108 0.549 
1/20/2004 19:33:44 158.4013 57.4 0.437 158.2758 0.542 
1/20/2004 19:43:07 167.7913 57.4 0.437 167.6658 0.542 
1/20/2004 19:53:04 1n.138 57.4 0.437 1n.612s . 0.542 
1/20/2004 20:03:04 187.738 57.4 0.431 187.6125 0.534 
1/20/2004 20:13:04 197.738 57.4 0.431 197.6125 0.534 I ljJI) 
1/20/2004 20:23:04 207.738 57.4 0.431 207.6125 0.534 
1/20/2004 20:33:04 217.738 57.4 0.424 217.6125 0.525 
1/20/2004 20:43:04 227.738 57.4 0.431 227.6125 0.534 
1/20/2004 20:53:04 237.738 57.4 0.424 237.6125 0.525 
1/20/2004 21:03:04 247.738 57.4 0.431 247.6125 0.534 
1/20/2004 21:13:04 257.738 57.4 0.424 257.6125 0.525 
1/20/2004 21:23:04 267.738 57.4 0.418 267.6125 0.518 
1/20/2004 21:33:04 2n.138 57.4 0.424 277.6125 0.525 
1/20/2004 21:43:04 287.738 57.4 0.418 287.6125 0.518 
1/20/2004 21:53:04 297.738 57.4 0.418 297.6125 0.518 
1/20/2004 22:03:04 307.738 57.4 0.418 307.6125 0.518 
1/20/2004 22:13:!)4 317.738 57.4 0.418 317.6125 0.518 
1/20/2004 22:23:04 327.738 57.4 0.418 327.6125 0.518 
1/20/2004 22:33:04 337.738 57.4 0.412 337.6125 0.511 
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1/20/2004 22:43:04 347.738 57.4 0.418 347.6125 0.518 
1/20/2004 22:53:04 357.738 57.4 0.412 357.6125 0.511 --
1/20/2004 23:03:04 367.738 57.4 0.418 367.6125 0.518 
1/20/2004 23:13:04 377.738 57.4 0.412 _3n.6125 0.511 
1/20/2004 23:23:04 387.738 57.4 0.412 387.6125 0.511 
1/20/2004 23:33:04 397.738 57.4 0.412 397.6125 0.511 .. ') 

1/20/2004 23:43:04 407.738 57.4 0.412 407.6125 0.511 -

1/20/2004 23:53:04 417.738 57.4 0.406 417.6125 0.503 
1/21/2004 0:03:04 427.738 57.4 0.406 427.6125 0.503 
1/21/2004 0:13:04 437:738 57.4 0.406 437.6125 0.503 
1/21/2004 0:23:04 447.738 57.4 0.406 447.6125 0.503 
1/21/2004 0:33:04 457.738 57.4 0.406 457.6125 0.503 
1/21/2004 0:43:04 467.738 57.4 0.406 467.6125 0.503 
1/21/2004 0:53:04 4n.738 57.4 0.399 477.6125 0.494 
1/21/2004 1:03:04 487.738 57.4 0.399 487.6125 0.494 
1/21/2004 1:13:04 497.738 57.4 0.399 497.6125 0.494 
1/21/2004 1:23:04 507.738 57.4 0.399 507.6125 0.494 
1/21/2004 1:33:04 517.738 57.4 0.399 517.6125 0.494 
1/21/2004 1:43:04 527.738 57.4 0.399 527.6125 0.494 
1/21/2004 1:53:04 537.738 57.4 0.399 537.6125 0.494 
1/21/2004 2:03:04 547.738 57.4 0.393 547.6125 0.487 
1/21/2004 2:13:04 557.738 57.4 0.393 557.6125 0.487 
1/21/2004 2:23:04 567.738 57.4 0.393 567.6125 0.487 
1/21/2004 2:33:04 577.738 57.4 0.387 577.6125 0.480 
1/21/2004 2:43:04 587.738 57.4 0.393 587.6125 0.487 
1/2112004 2:53:04 597.738 57.4 0.387 597.6125 0.480 •J 
1/21/2004 3:03:04 607.738 57.4 0.387 607.6125 0.480 
1/21/2004 3:13:04 617.738 57.4 0.387 617.6125 0.480 
1/21/2004 3:23:04 627.738 57.4 0.387 627.6125 0.480 
1/21/2004 3:33:04 637.738 57.4 0.387 637.6125 0.480 
1/21/2004 3:43:04 647.738 57.4 0.381 647.6125 0.472 
1/21/2004 3:53:04 657.738 57.4 0.381 657.6125 0.472 
1/21/2004 4:03:04 667.738 57.4 0.381 667.6125 0.472 
1/21/2004 4:13:04 677.738 57.4 0.381 6n.6125 0.472 
1/21/2004 4:23:04 687.738 57.4 0.381 687.6125 0.472 
1/21/2004 4:33:04 697.738 57.4 0.381 697.6125 0.472 
1/21/2004 4:43:04 707.738 57.4 0.381 707.6125 0.472 
1/21/2004 4:53:04 717.738 57.4 0.374 717.6125 0.463 
1/2112004 5:03:04 727.738 57.4 0.374 727.6125 0.463 
1/21/2004 5:13:04 737.738 57.4 0.374 737.6125 0.463 
1/21/2004 5:23:04 747.738 57.4 0.374 747.6125 0.463 
1/2112004 5:33:04 757.738 57.4 0.374 757.6125 0.463 
1/21/2004 5:43:04 767.738 57.4 0.368 767.6125 0.456 
1/21/2004 5:53:04 7n.738 57.4 0.368 1n.6125 0.456 
1/21/2004 6:03:04 787.738 57.4 0.362 787.6125 0.449 
1/21/2004 6:13:04 797.738 57.4 0.362 797.6125 0.449 •1 
1/21/2004 6:23:04 807.738 57.4 0.362 807.6125 0.449 
1/21/2004 6:33:04 817.738 57.4 0.362 817.6125 0.449 
1/21/2004 6:43:04 827.738 57.4 0.362 827.6125 0.449 
1/21/2004 6:53:04 837.738 57.4 0.362 837.6125 0.449 
1/21/2004 7:03:04 847.738 57.4 0.356 847.6125 0.441 
1/21/2004 7:13:04 857.738 57.4 0.356 857.6125 0.441 
1/21/2004 7:23:04 867.738 57.4 0.356 867.6125 0.441 
1/21/2004 7:33:04 8n.738 57.4 0.356 877.6125 0.441 
1/21/2004 7:43:04 887.738 57.4 0.356 887.6125 0.441 
1/21/2004 7:53:04 897.738 57.4 0.35 897.6125 0.434 
1/21/2004 8:03:04 907.738 57.4 0.35 907.6125 0.434 
1/21/2004 8:13:04 917.738 57.4 0.35 917.6125 0.434 
1/21/2004 8:23:04 927.738 57.4 0.343 927.6125 0.425 
1/21/2004 8:33:04 937.738 57.4 0.35 937.6125 0.434 
1/21/2004 8:43:04 947.738 57.4 0.343 947.6125 0.425 
1/21/2004 8:53:04 957.738 57.4 0.343 957.6125 0.425 
1/21/2004 9:03:04 967.738 57.4 0.343 967.6125 0.425 
1/21/2004 9:13:04 977.738 57.4 0.337 977.6125 0.418 
1/21/2004 9:23:04 987.738 57.4 0.337 987.6125 0.418 
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HYDRAWC CONDUCTIVITY 
TESTING DATA SHEET 

Tetra T~ t«JS, Inc. 

PRO.ECT NAME:.~~-~·~····-·································--························-·················· WELL/aORING NO.: _l.3._~.~2_?.: 
PRO.ECT NO.: ... _ .... 'J..Q.f£..Q ... -············-········· GEOLOGIST: .E~~ .. Q .... W. .. Rl:\ru~.€:~ .. -............................ . 

WELL OIAMETIR: .a·.~-······-··-···· SCREEN LENClH/OEPlH: .f.Q~:J··-'1_Q.,.'bh~1Q.J:~. lEST NO.: ··-j······-········ 
STATIC WAlER IDn. (Depth/aeYOtfon): .Gj:,,Q.~·······-···-·····-··-···············-·················· DAlE: 1.:1.Q:.QJ. ......... . 

;! lEST TYPE (Rlatngft'alllng/Conatant Head): .Kt2tJJ.J.r. ................................... afEacED: --······-·······-····-··-···-···-····· 

~ METHOD Of INDUCING WATER lE\4EL OIANGE: .f?.!.!:~.~-~.-:::.J.!2°.: .. \?.~~.f.!:".~~~ PAGE ···-· Of . ····-···. 

t REFERENCE PT. FOR WL. MEAS. (Top of Casing. Transducer. etc.): .f.li..~:&!.'6.f.~ .... !f?.f. . .:-_Q.Q.Q •...... 
~1--~~---~~~---~~~--~~~--~~~--~..,.-~----~~~~~ 

ELAPSED MEASURED - ORAWDO~ ELAPSED 
;" , TIME • WATER !.£VEl. OR HlEAD (AH) , TIME • 
~ unln. or aec.1 (feet1 fee.tl unln. or aec:.1 I o.oo ~D,,n .l--3 l07 

MEASURED DRAV.00~ Wfl' SQfElf.mc 
WA17Rteet'fVEl OR Hf,!_?1 . AH} rc::_,...EJ.. 1 2
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<f" TO Ito • t., 
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Tetra Tech NUS. Inc. 

BEDROCK 
MONTORING WB.L SIEET. 

WB..L INSTAI I ED IN BEDROCK 

WELL NO.: 

PROJECT N ~ vJ t (. R.~ -,.) f. LOCATION c R..A N !. I :c N 
PROJECT NO. C\ o to(:) BORING I ~ MW I ~ .s-

DRILLER ('.SO ~S.ER., . 
DRIWNG M RNl!./t 
ME1HOOSON1C.. /A.&. DATE BEGU. N \0-gB: o~ DATE COMPLETED 11 - 19-o~ 

FIELD GEOLOGIST _ -Ca. c.. o c. H P-b N DEVELOPMENT 
GROUND ELEVATION DAlUM MElHOO 

......,--..----;-- ELEVAllONfttEIGHT bf· TOP OF SURFACE CASING: _ _._/ __ 

-..-....---+-- El..EVAllONftEGHT TOP OF RISER: 

:.....--1-- 1.0. OF SURFACE CASING: ______ _ 

'.""--- DIAMElER OF Ha.£: _______ _ 

..., ,, 
~~---+--RISER PIPE LO.:=~-=r----.,.----..;... 

TIPE OF RISER PIPE: p V C.. S c. H 1.4 o 

~---+- TYPE OF BACKflll: c.. E. re. 0 v o~ C..'-44 '( 
Co~ FL-Sr; C..l=t rp~ 

El.EVA llON/DEPlH TOP OF SEAL: 

~~-a.EVAllON/DEPlH TOP OF BEDROCK: 

-...-1--TIPE OF SEAL: C ETLO V 0 '- C..<-A '( 
C. o I\ IQ...S ~ C.. H Ip!:> 

---+- B.EVAllON/DEPlH TOP OF SANO: 

'--- B.EVAllON/DEPlH TOP OF SCREEN: 
TYPE OF SCREEN: pv C... . S L.OTIE Q 

SLOT SIZE x LENGlH: I 0 2 0 x. I 0 • 
f.0. SCREEN: I I 

---+- TIPE OF SANO PACK:-lliC)..oL..lTti.....:::.:.-----

~--- DIAMElER OF HOLE IN BEDRoa<: ----
CORE~ 2. '< I 4 ~~ 

I 

I 3 

157 

~--r- a.EVATION/DEPlH ·BOTTOM SCREEN: I (o] 
ELEVA llON/DEPlH BOTTOM OF SANO: I '2 9 

--.....- ELEVA TION/DEPlH BOTTOM OF HOLE: I <.o9 
BACKFILL MA TERIAI.. BELOW SAND: {VA 



HYDRAULIC CONDUCTIVITY TEST DATA/ CALCULATIONS 

Note: Yellow cells are input cells, blue cells are automatically calculated 

Project Name: 
Project No.: 
Method of Inducing Water 
Level Change: 

Reference Pt (Top of 
Casing, Transducer, etc}: 
Test Type (Rising Head I 
Falling Head): 

Well Radius, r (ft.): 

Radius of Sand/Gravel Pack Interval, 
R (ft): 
Screened I Monitored Interval Below 
Water Table, L (ft): 

Static Water Level (Depth/ Elevation) 
(ft.}: 

Baseline Reading for Test Data (SWL, 
Transducer Reading, etc): 

TEST DATA 

Well / Boring No.: 
Test No.: 

Geologist: 

Checked 
by/Date: 

Note: To exclude a data point from the regression, place an •x• in the •exclude• 
column I data oint's row. The first row cannot be excluded. 

Elapsed Time 
(min) 

0 
0.0972 
0.2277 
0.4958 
0.9775 
1.9592 
3.0042 
9.8242 

197.6125 
397.6125 
597.6125 
797.6125 
987.6125 

Measured 
Water Level 

feet 
1.000 

Drawdown 
Elap~ Time or Head (H} 

(min} feet 
ln(H/Ho) 



CALCULATION OF HYDRAULIC CONDUCTIVITY (K)1 

Number of data points in the slug 
· test: 

Slope of the line that linear1y 
approximates ln(h/hO) {m in 

-mx+b: 
Y-intercept of the line that 

linear1y approximates ln(hlhO) (b 
iny:mx+b): 

Actual Y-intercept is set to 0. 

T0 (min): 

K (ft/min): . 

K(ft/day): 

o.oo 
0.000 

-0.100 

-0.200 

-0.300 

-0.400 

s 
!-0.500 

.5 
-0.600 

·0.700 

-0.800 

-0.900 

-1.000 

200.00 

T0: Time at which ln{HIH0)=-1 

K = r2*ln{URV(2L To) 

400.00 
Time, minutes 

600.00 800.00 

n: Number of data points. x: 
Elapsed time point. y: 
ln{HIHO) point 

L: Screened/monitored interval 

below water table {ft) 

r: Well radius (ft) 

R: Gravel pack radius {ft) 

1000.00 1200.00 

1. HVORSLEV, M.J. 1951. Time Lag and Soil Permeability in Groundwater Observations. U.S. Arrmy 
Corps of Engineers. Waterways Experiment Station Bulletin 36, Vicksburg, Mississippi. 



TETRA-TEC 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

· CraneNSWC 
9060 

Rising head 

Done By: FWRamser 
Checked By: 

Radius of Well Gasing (in.) : 

,, 
.oe!i, 1=r 

, I ~(o 2 = R ./ Effective Radius of Well Screen (in.) : 

Length of Well Screen (ft.) : 

Time for 37°/o head change (min.) : 

Hydraulic ConductMty {K) : 

8.14 = L 
2670.00 =To 

6.21E-07 ftJmio. 

WelUBoring No.: 

Aquifer Type: 
Test Date: 

Equation: 

13MWT35 
Bedrock 
20-Jan-04 

1.04E-08 ftJsec. 
8.95E-04 ft/day . r 2 x Ln(L/R) 

K = _2_x_L_x..._T_o .... 3.16E-07 cm./sec. 

'h 10 - 7 Pt/ A1tJ 

C ~t E-, c,, ,:..e_ D 

/J/!~~· 
~ - 1·B-O«-i 



TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

CraneNSWC 
9060 

Failing head 

Done By: FWRamser 
Checked By: 

Radius of Well Casing (in.) : 

• Effective Radius of Well Screen (in.) : 

Length of Well Screen (ft.): 

Time for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
2.5 =R 

13.5 = L 
1.13 =To 

9.49E-04 ft/min. 
1.58E-05 ftJsec. 
1.37E+OO ft./ day 
4.82E-04 cmJsec. 

WelUBoring No.: 

Aquifer Type: 

Test Date: 

Equation: 

13MWT37 
Bedrock 
22-Nov-03 

r 2 x Ln(L/R) 
K = _2_x_L_x......_T_o.._ 
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Tetra Tech NUS. Inc. 

HYDRAWC ·cONDUCTIVITY 
TESTING DATA SHEET 

PRO.ECT NAME: .....•.... &.. ... 5. .. ~ .. '::: ........ ~ .. &.&.~.~ .......................................... WEU./BORING NO.: •• .l.~.~.W.I.?. 7 
PRo.ECT NO.: ••.••....• ::J. ... Q .. Y:?..0 ........................... GEOLOGIST: •............. f:1.: ... ~.: .... ~.f? .. ~ ... tl.B= .. ~!:::!. .......................... 

" 
, 

.EL DIAMETER: ...••...•• :?.: ............. SCREEN LENGTH/OEPTH: •••••• !...'?. ..................................... TEST NO.: ..... J .................. 
STATIC WAlER lE\'EL (DepthjElewtlon): ...•..•••..••••. L':i.: ..... f?. .. '9-.......................................... DA 1E: ... ..\~L:.:?. .. ~.:.~::?. 
TEST nPE (Rfslng,h'alltng/Constant Head}: •..•.••.• E.~.~-~f.~.!?-........................ QtEa<ED: ··-·····················-··············-···· 

METHOD Of INDUCING WA 1ER lE\'El. CHANGE: .•••. ~ .. ~.~ .• ~.Q ....... ~.~--~--~·············-······-··-· PAGE ••. f .. Of •. .L .... 

REFERENCE PT • FOR WL MEAS. (Top of Cosing. Transducer. etc.}: •. T..9.;f: ....... :~!."!.!:!?. ..... ~:C .... ~~ .. ~.;'.;;:.. ....... 
ELAPSED MEASURED 'ORAWDO~ ELAPSED MEASURED DRAYtUO~ ID L SO!EMAilC 

TIME WA11~ ~VEL OR HEAD t.H) TIME WATER LEVEL OR Hf~l. t.H) ~- ... WEU.• ~',..sec.} feet (feet) (min. fK sec.) (feet) ")..JI 

(") ,.ooq ~ I lo lfo BOREHOLE• 

\ 2.1s~ ~ SSS 5" 
• • 
.2 2.. 1 lo<i ·~ '4 Li/ I lkllatlul (JDC.) 

-~ " tt3 er .s- 10 ,~~\o l''-1. '2 0 

.4 I. 1~ I 1 15 zqo ,, 11.1.~fA . 
~--

1-..?-. 

~S ' . ~o~ I ~ .. ?SS >_ 

m== 
\.n t.7r?/ -:2. 0 • "2. '!. B z-. ... _ 

.I I. '2.. lo fD ~s I q., i5 =m= . e;;:~: ;.., ;-

~ l . I f6 "S ~o llo? 
.......... , ·-

t . §!:..: ,?7 Zb 

~ I. It~ ~5" I 2i ~ 
< 

• . 5 ,-,,1n 
\ \I 0 <DZ. Lf 0 11 q . . 

Sl. Indicate SWL 
/ '~~2 Lf -, ·Io I Depth ·on Drawing 

REMARKS: 

:---------··-························································· II 

4 

a 

l 

• 
1 CALCS,SKETCH MAPS, ETC.: 

:--------
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13mwt37f#1 

In-Situ Inc. MiniTroll Pro 

Report generated: 1219/2003 9:54:42 
Report from file: H:\Crane IN\SWMU13_16\MGC slug tests 03\site 13\SN06899 2003-11-22145844 
DataMgr Version 3.68 13MWT37falling#1.bin 

Serial number: 
Firmware Version 
Unit name: 

6899 
3.07 

Test name: 13MWT37falling#1 

Test defined on: 
Test started on: 
Test stopped on: 

11122/2003 14:54:55 
11/2212003 14:58:44 
11/2212003 15:46:16 

Test extracted on: NIA 

Data gathered using Linear testing 
Time between data Minutes. 
Number of data san 476 

TOTAL DATA SAMPL 476 

Channel number [2] 
Measurement type: Pressure 
Channel name: 
Sensor Range: 30 PSI. 
Specific gravity: 1 
Mode: Surface 
User-defined referen O Feet H20 
Referenced on: channel definition. 
Pressure head at ref 13.213 Feet H20 

Chan[2] 

Date Time ET (min) Feet H20 
-------- -------- ----------- --------------

1112212003 14:58 0 0.009 
11/2212003 14:58 0.1 2.783 
11/2212003 14:58 0.2 2.169 
11/22/2003 14:59 0.3 1.895 
11/22/2003 14:59 0.4 1.677 
11/2212003 14:59 0.5 1.506 
11/22/2003 14:59 0.6 1.381 
11/22/2003 14:59 0.7 1.266 
11/22/2003 14:59 0.8 1.183 
11/22/2003 14:59 0.9 1.118 
11122/2003 14:59 1 1.062 
11/22/2003 14:59 1.1 1.015 
11/2212003 14:59 1.2 0.977 
11/22/2003 15:00 1.3. 0.944 
11/22/2003 15:00 1.4 0.916 
11/22/2003 15:00 1.5 0.894 
11/2212003 15:00 1.6 0.871 
11/2212003 15:00 1.7 0.851 
11/2212003 15:00 1.8 0.834 

• ::. p l..0.,.....-,u> Dldft 

Adjusted 
ET. (min) h/ho ho= 2.783 

0 1.000• 
0.1 0.779• 
0.2 0.681 • 
0.3 0.603• 
0.4 0.541 • 
0.5 0.496. 
0.6 0.455• 
0.7 0.425• 
0.8 0.402• 
0.9 0.382 

1 0.365. 
1.1 0.351 
1.2 0.339 
1.3 0.329 
1.4 0.321 
1.5 0.313 
1.6 0.306 
1.7 0.300 

Page 1of3 



13mwt37f#1 

'-I-

11 /22/2003 15:00 1.9 0.818 1.8 0.294 
11/22/2003 15:00 2 0.802 1.9 0.288 
11/2212003 15:00 2.1 0.788 2 0.283. 
11/221200315:00 2.2 0.771 2.1 0.277 
11i221200315:01 2.3 0.757 2.2 0.272 
11/2212003 15:01 2.4 0.745 2.3 0.268 
11/221200315:01 2.5 0.733 2.4 0.263 
11/221200315:01 2.6 0.718 2.5 0.258. 
11/2212003 15:01 2.7 0.706 2.6 0.254 
11/221200315:01 2.8 . 0.696 2.7 0.250 
11 /2212003 15:01 2.9 0.686 2.8 0.246 
11/22/200315:01 3 0.675 2.9 0.243 
11/22/2003 15:01 3.1 0.667 3 0.240. 
11/22/2003 15:01 3.2 0.657 3.1 0.236 
11/22/200315:02 3.3 0.649 3.2 0.233 
11/22/2003 15:02 3.4 0.643 3.3 0.231 
11/2212003 15:02 3.5 0.635 3.4 0.228 
11/2212003 ·15:02 3.6 0.627 3.5 0.225• 
11/2212003 15:02 3.7 0.622 3.6 0.223 
11/2212003 15:02 3.8 0.614 3.7 0.221 
11/221200315:02 3.9 0.61 3.8 0.219 
11/221200315:02 4 , 0.604 3.9 0.217 
11/221200315:02 4.1 0.598 4 0.215 
11/221200315:02 4.2 0.594 4.1 0.213 
11/2212003 15:03 4.3 0.588 4.2 0.211 
11/221200315:03 4.4 0.584 4.3 0.210 
11/2212003 15:03 4.5 0.577 4.4 0.207 
11/22/200315:03 4.6 0.571 4.5 0.205 
11/2212003 15:03 4.7 0.567 4.6 0.204 
11/2212003 15:03 4.8 0.563 4.7 0.202 
11/221200315:03 4.9 0.559 4.8 0.201 
11/221200315:03 5 0.555 4.9 0.199 
11/22/2003 15:03 5.1 0.549 5 0.197 
11/2212003 15:03 5.2 0.549 5.1 0.197 
11/2212003 15:04 5.3 0.543 5.2 0.195 
11/22/2003 15:04 5.4 0.537 5.3 0.193 
11/2212003 15:04 5.5 0.534 5.4 0.192 
11/22/2003 15:04 5.6 0.532 5.5 0.191 
11/2212003 15:04 5.7 0.528 5.6 0.190 
11/221200315:04 5.8 0.524 5.7 0.188 
11/22/200315:04 5.9 0.52 5.8 0.187 
11/22/2003 15:04 6 0.516 5.9 0.185 
11 /2212003 15:04 6.1 0.512 6 0.184 
11/2212003 15:04 6.2 0.51 6.1 0.183 
11/22/2003 15:05 6.3 0.506 6.2 0.182 
11/2212003 15:05 6.4 0.502 6.3 0.180 
11 /2212003 15:05 6.5 0.482 6.4 0.173 
11/221200315:05 6.6 0.497 6.5 0.179 
11/2212003 15:05 6.7 0.503· 6.6 0.181 
11/2212003 15:05 6.8 0.505 6.7 0.181 
11/221200315:05 6.9 0.488 6.8 0.175 
11/2212003 15:05 7 0.481 6.9 0.173 
11 /22/2003 15:05 7.1 0.477 7 0.171 
11 /2212003 15:05 7.2 0.473 7.1 0.170 
11/2212003 15:06 7.3 0.469 7.2 0.169 
11 /2212003 15:06 7.4 0.467 7.3 0.168 
11 /2212003 15:06 7.5 0.461 7.4 0.166 
11/22/2003 15:06 7.6 0.459 7.5 0.165 
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13mwt37f#1 

11/22/2003 15:06 7.7 0.457 7.6 0.164 
11 /22/2003 15:06 7.8 0.451 7.7 0.162 
11/22/2003 15:06 7.9 0.449 7.8 0.161 
11 /22/2003 15:06 8 0.447 7.9 0.161 
11/2212003 15:Q1i 8.1 0.445 8 0.160 
11/2212003 15:66 8.2 0.441 8.1 0.158 
11/2212003 15:07 8.3 0.439 8.2 0.158 
11/22/2003 15:07 8.4 0.435 8.3 0.156 
11/22/2003 15:07 8.5 0.433 8.4 0.156 
11/22/200315:07 8.6 0.433• 8.5 0.156 
1112212003 15:07 8.7 0.429 8.6 0.154 
11 /22/2003 15:07 8.8 0.427 8.7 0.153 
11 /2212003 15:07 8.9 0.425 8.8 0~153 

11/22/200315:07 9 0.421 8.9 0.151 
11122/2003 15:07 9.1 0.419 9 0.151 
11/22/2003 15:07 9.2 0.417 9.1 0.150 
11 /2212003 15:08 9.3 0.413 9.2 0.148 
11/22/2003 15:08 9.4 0.409 9.3 0.147 
11/221200315:08 9.5 0.407 9.4 0.146 
11/2212003 15:08 9.6 0.404 9.5 0.145 
11/221200315:08 9.7 0.404 9.6 0.145 
11/22/2003 15:08 9.8 0.402 9.7 0.144 
11/22/2003 15:08 9.9 0.398 9.8 0.143 
11/2212003 15:08 10 0.396 9.9 0.142 
11/22/2003 15:08 10.1 0.395 10 0.142 
11 /22/2003 15:08 10.2 0.393 10.1 0.141 
11/221200315:09 10.3 0.389 10.2 0.140 
11122/200315:09 10.4 0.387 10.3 0.139 
11122/200315:09 10.5 0.385 10.4 0.138 
11 /2212003 15:09 10.6 0.383 10.5 0.138 
11 /22/2003 15:09 10.7 0.381 10.6 0.137 
11/2212003 15:09 10.8 0.379 10.7 0.136 
11/221200315:09 10.9 0.374 10.8 0.134 
11/22/2003 15:09 11 0.374 10.9 0.134 
11 /22/2003 15:09 11.1 0.372 11 0.134 
11/22/200315:09 11.2 0.37 11.1 0.133 
11/22/200315:10 11.3 0.366 11.2 0.132 
11 /2212003 15: 10 11.4 0.364 11.3 0.131 
11/2212003 15:10 11.5 0.362 11.4 0.130 
11/22/200315:10 11.6 0.362 11.5 0.130 

Page 3 of 3 



HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Pro;ect Name: 

Project No.: 

Test Type: 

CraneNSWC 
9060 

Falling head 

Done By: FWRamser 
Checked By: 

Radius of Well casing (in.) : 

• Effective Radius of Well Screen (in.): 

Length of Well Screen (ft.) : 

Time.for37% head change (min.): 

Hydraulic Conductivity (K) : 

• 
, 0£>~ 1 =r 
• 2.0@> 2.5 =A 

13.5 =L 
1.13 =To 

9.49E-04 ft./min. 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

Equation: 

13MWT37 
Bedrock 
22-Nov-03 

1.58E-05 
1.37E+OO 
4.82E-04 

ft./sec. 
ft./dav 
cm./sec. 

r 2 xLn(L/R) 
K = _l_x_L_x~T-o~ 

2 '?. ~- x. I. I ~ 

\ 

c__ 11 Ee-~c 

1171A "-~~-
~ - te--o'-f 

--



TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 
Test Type: 

CraneNSWC 
9060 

Rising head 

Done By: FWRamser 
Checked By: 

Radius of Well Casing (in.) : 
Effective Radius of Well Screen (in.) : 
Length of Well Screen (ft.) : 
Time for 37°.k head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
2.5 =R 

13.5 = l 
1.50 =To 

7.15E-04 ft/min. 
1.19E-05 ft./ sec. 
1.03E+OO ft./dav 
3.63E-04 cm./sec. 

WelUBoring No.: 

Aquifer Type: 

Test Date: 

Equation: 

13MWT37 
Bedrock 
22-Nov-03 

rz x Ln(IJR) 
K = _l_x_L_x..._T_o __ 
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Teb'a Teel NUS. Inc. 

HYDRAWC CONDUCTIVITY 
TESTING DATA SHEET 

PRC>.ECT NAME: .........•. bf .. 1t.::!. ... ~ .. ~·-····~ ... ~ .. !l6~L§.: ................. _ ................•. YEU./aORING NO.: . .l.:2.~~:L.2.:? 

PRC>.ECT NO.: ...•..•.... 9. .. .Q .. ~ .. Q·-····················· GEOLOGIST: ..••.....•.... }~.: ... Y!..: .... C. .. Q.f::.H.f.:::~-~--·-·········-······-·· 
k: ,, 

· WEil. OIAMEllR: ·---·· • ···-········ ~ LENGTH/bEPlH: . ·····-····-······L .. Q.-~·········--···· TEST NO.: ···-··-1·--········ 
STATIC WAlER lEYEL (Oepth/Elewtlon): ·-······-··········-···\ .. ::i.: .. g .. !£ ................................. DA 1E: ... ~ •• \.:_1r..fr.:Q.3. .. 
lEST TIPE {Rising/Falling/Constant Head}: ... R.J..?. .. !.~.!?. ........................ -.. atECKED: ··-··········--······-··-·-·····-···· 

MElHOO OF INDUCING WA 1ER lEYEL atANGE: .... ~.!?..k:.J. .. Q ............ f?. •. ~-~-J..?.-·······-····-· PAGE •.. l. OF .•.•• L. .. 
REFERENCE PT. FOR "4- MEAS. (Top of Cosing. Transducer • etc.): ... T..~~.).. ..... 1::.!~ .... f!:r.: .... 2.~.~--···-······ 

ELAPSED MEASURED - DRAWOO'tr. ELAPSED MEASURED DRA'WDOrr. WIELL SCHEMADC 
TIME WATER LEVEL OR HEAD AH) TIME WATEf- LEVEL OR Hf,!?\ . AH) re: ._ >-YEil. • ~or sec.) (feet) (feet) (min. or sec.) feet) 

-
- , 907 

:1::; I I 

("') e-.. ~ BORat<l..E. 

. \ -2.1& (<'.)~ 5"" - i lt>57 s If 

t '2... -2.~&..f(o 8 ~.so~ • OlptM(mc) 

• '7..,. -2 . 0'-t 4- 10 '-I If D - . ,...,, 7(""') 

. '-' -t. ca 1'1 ~,s - , °3"2..."" '• .~.Cl/-,,,'2. ..... 
~--• S' - \.v~ 7 ,, ~ 

- # 2.~0 

-l.504 -.zeo'i>l it= 
• lo 20 z---
·• -1. ~q; 25 - . .., _ z.. ., 1§1~ - ,_ 
~g -1.~2.0 ~o ' I qq r...- ·-- - -

~== 2 -,, ?f'J 

• q - \. '2. 5'-1 ~5 - ,,q i 'J.1. 70 . 
\. 0 _, .202 1.-f 0 - , I lo '-I SL Indicate SWL 
'2.. 0 - . q. ~ "'2.. Ys- - I S-lf Depth on Druwfng 

REMARKS: 
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13mwt37r#1 

In-Situ Inc. MiniTroll Pro 

Report generated: 12/9/2003 10:06:22 
Report from file: H:\Crane IN\SWMU13_16\MGC slug tests 03\site 13\SN06899 2003-11-22 154857 
DataMar Version 3.68 13MWT37rising#1.bin 

Serial number: 6899 
Firmware Version 3.07 
Unit name: 

Test name: 13MWT37rising#1 

Test defined on: 11/22/2003 15:47:51 
Test started on: 11/2212003 15:48:57 
Test stoooed on: 11/22/2003 16:36:48 
Test extracted on: NIA 

Data aathered usina Linear testina 
Time between data points: Minutes. 
Number of data samples: 479 

TOTAL DATA SAMPLES 479 

Channel number [2] 
Measurement tvoe: Pressure 
Channel name: 
Sensor Ranae: 30 PSI. 
Specific gravitv: 1 
Mode: Surface 
User-defined reference: 0 FeetH20 
Referenced on: test start 
Pressure head at reference: 13.305 FeetH20 

Chan[2] 
Adjusted 

Date Time ETCmin) FeetH20 ET. (min) h/ho ho= -2.868 
------- -- ------- -----------

11/2212003 15:48 0 0 
11/22/2003 15:49 0.1 -2.868 0 1.000 • 
11/22/200315:49 0.2 -2.346 0.1 0.818 , 
11122/200315:49 0.3 -2.044 0.2 0.713 • 
11 /22/2003 15:49 0.4 -1.814 0.3 0.632 • 
11 /2212003 15:49 0.5 -1.637 0.4 0.571 • 
11/22/200315:49 0.6 -1.504 0.5 0.524 • 
11122/2003 15:49 0.7 -1.397 0.6 0.487. 
11122/2003 15:49 0.8 -1.32 0.7 0.460. 
11/22/2003 15:49 0.9 -1.254 0.8 0.437. 
11/22/200315:49 1 -1.202 0.9 0.419. 
11/22/2003 15:50 1.1 -1.157 1 0.403,, 
11/221200315:50 1.2 -1.119 1.1 0.390 
11/22/2003 15:50 1.3 -1.087 1.2 0.379 
11/22/2003 15:50 1.4 -1.059 1.3 0.369 
11/22/2003 15:50 1.5 -1.03 1.4 0.359 
11 /22/2003 15:50 1.6 -1.008 1.5 0.351 • 
11 /22/2003 15:50 1.7 -0.984 1.6 0.343 
11 /22/2003 15:50 1.8 -0.964 1.7 0.336 
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11 /22/2003 15:50 1.9 -0.948 1.8 0.331 
11/221200315:50 2 -0.932 1.9 0.325 
11/22/2003 15:51 2.1 -0.916 2 0.319 • 
11/221200315:51 2.2 -0.902 2.1 0.315 -
11/22/2003 15:51 2.3 -0.887 2.2 0.309 
11/22/200315:51 2.4 -0.875 2.3 0.305 
11/22/2003 15:51 2.5 -0.861 2.4 0.300 
11/22/200315:51 2.6 -0.849 2.5 0.296 • 
11/221200315:51 2.7 -0.837 2.6 0.292 
11/2212003 15:51 2.8 -0.827 2.7 0.288 
11/22/200315:51 2.9 -0.817 2.8 0.285 
11/22/2003 15:51 3 -0.807 2.9 0.281 
11/22/2003 15:52 3.1 -0.797 3 0.278 
11/22/2003 15:52 3.2 -0.785 3.1 0.274 
11 /22/2003 15:52 3.3 -0.776 3.2 0.271 
11 /2212003 15:52 3.4 -0.768 3.3 0.268 
11 /2212003 15:52 3.5 -0.758 3.4 0.264 
11/221200315:52 3.6 -0.75 3.5 0.262 
11 /22/2003 15:52 3.7 -0.742 3.6 0.259 
11/2212003 15:52 3.8 -0.734 3.7 0.256 
11 /22/2003 15:52 3.9 -0.726 3.8 0.253 
11/22/2003 15:52 4 -0.718 3.9 0.250 
11 /22/2003 15:53 4.1 -0.71 4 0.248 
11/22/2003 15:53 4.2 -0.704 4.1 0.245 
11/22/200315:53 4.3 -0.696 4.2 0.243 
11 /22/2003 15:53 4.4 -0.69 4.3 0.241 
11/22/2003 15:53 4.5 -0.684 4.4 0.238 
11/22/2003 15:53 4.6 -0.676 4.5 0.236 
11/22/2003 15:53 4.7 -0.67 4.6 0.234 
11 /22/2003 15:53 4.8 -0.664 4.7 0.232 
11/22/2003 15:53 4.9 -0.658 4.8 0.229 
11 /22/2003 15:53 5 -0.652 4.9 0.227 
11 /22/2003 15:54 5.1 -0.643 5 0.224 
11 /2212003 15:54 5.2 -0.637 5.1 0.222 
11/22/2003 15:54 5.3 -0.631 5.2 0.220 
11 /22/2003 15:54 5.4 -0.625 5.3 0.218 
11 /22/2003 15:54 5.5 -0.619 5.4 0.216 
11 /22/2003 15:54 5.6 -0.613 5.5 0.214 
11/22/2003 15:54 5.7 -0.609 5.6 0.212 
11/22/2003 15:54 5.8 -0.603 5.7 0.210 
11 /22/2003 15:54 5.9 -0.599 5.8 0.209 
11 /22/2003 15:54 6 -0.593 5.9 0.207 
11/22/2003 15:55 6.1 -0.587 6 0.205 
11 /22/2003 15:55 6.2 -0.583 6.1 0.203 
11 /22/2003 15:55 6.3 -0.577 6.2 0.201 
11/22/2003 15:55 6.4 -0.573 6.3 0.200 
11 /22/2003 15:55 6.5 -0.567 6.4 0.198 
11/22/2003 15:55 6.6 -0.561 6.5 0.196 
11/2212003 15:55 6.7 -0.559 6.6 0.195 
11/22/2003 15:55 6.8 -0.549 6.7 0.191 
11/221200315:55 6.9 -0.551 6.8 0.192 

, 

11/22/200315:55 7 -0.545 6.9 0.190 
11/22/2003 15:56 7.1 -0.54 7 0.188 
11 /22/2003 15:56 7.2 -0.536 7.1 0.187 
11/22/2003 15:56 7.3 -0.532 7.2 0.185 
11 /22/2003 15:56 7.4 -0.528 7.3 0.184 
11 /22/2003 15:56 7.5 -0.524 7.4 0.183 
11/22/2003 15:56 7.6 -0.52 7.5 0.181 
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11/2212003 15:56 7.7 -0.516 7.6 0.180 
11/2212003 15:56 7.8 -0.512 7.7 0.179 
11/2212003 15:56 7.9 -0.508 7.8 0.177 
11/2212003 15:56 8 -0.504 7.9 0.176 -
11122/2003 15:57 8.1 -0.502 8 0.175 
1112212003 15:57 8.2 -0.498 8.1 0.174 
11122/200315:57 8.3 -0.492 8.2 0.172 
11/2212003 15:57 8.4 -0.49 8.3 0.171 
11122/2003 15:57 8.5 -0.486 8.4 0.169 
11122/2003 15:57 8.6 -0.484 8.5 0.169 
11/221200315:57 8.7 -0.48 8.6 0.167 
11122/2003 15:57 8.8 -0.476 8.7 0.166 
11/2212003 15:57 8.9 -0.474 8.8 0.165 
11/2212003 15:57 9 -0.47 8.9 0.164 
11/2212003 15:58 9.1 -0.468 9 0.163 
11/2212003 15:58 9.2 -0.464 9.1 0.162 
11 /2212003 15:58 9.3 -0.462 9.2 0.161 
11/2212003 15:58 9.4 -0.458 9.3 0.160 
11/221200315:58 9.5 -0.454 9.4 0.158 
11/2212003 15:58 9.6 -0.45 9.5 0.157 
11/2212003 15:58 9.7 -0.446 9.6 0.156 
11/2212003 15:58 9.8 -0.446 9.7 0.156 
11/2212003 15:58 9.9 -0.442 9.8 0.154 
11/2212003 15:58 10 -0.44 9.9 0.153 
11/221200315:59 10.1 -0.436 10 0.152 
11/2212003 15:59 10.2 -0.433 10.1 0.151 
11122/2003 15:59 10.3 -0.43 10.2 0.150 
11122/200315:59 10.4 -0.425 10.3 0.148 
11/2212003 15:59 10.5 -0.425 10.4 0.148 
11/2212003 15:59 10.6 -0.421 10.5 0.147 
11/221200315:59 10.7 -0.419 10.6 0.146 
11122/2003 15:59 10.8 -0.417 10.7 0.145 
11122/200315:59 10.9 -0.411 10.8 0.143 
11122/2003 15:59 11 -0.409 10.9 0.143 
11/2212003 16:00 11.1 -0.409 11 0.143 
11/2212003 16:00 11.2 -0.405 11.1 0.141 
11/2212003 16:00 11.3 -0.403 11.2 0.141 
11122/2003 16:00 11.4 -0.399 11.3 0.139 
11122/2003 16:00 11.5 -0.397 11.4 0.138 
11122/2003 16:00 11.6 -0.395 11.5 0.138 
11/2212003 16:00 11.7 ~0.393 11.6 0.137 
11/2212003 16:00 11.8 -0.391 11.7 0.136 
11/2212003 16:00 11.9 -0.387 11.8 0.135 
11/2212003 16:00 12 -0.385 11.9 0.134 
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HYDRAULIC CONDUCTIVITY TEST OAT A EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

CraneNSWC 
9060 

Rising head 

Done By: FWAamser 
Cl;1ecked By: 

Radius of Well Casing (iri.) : 

Effective Radius of Well Screen (in.) : 

Length of Well Screen (ft.) : 

Time for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

. o<a -s 1 = r 
_ ~oe' 2.5 =A 

13.5 = L 
1.50 =To 

7.15E-04 ftJmin. 

WelUBoring No.: 

Aquifer Type: 

Test Date: 

Equation: 

13MWT37 
Bedrock 
22-Nov-03 

1.19E-05 ftJsec. 
1.03E+OO ftJdav r 2 x Ln(L/R) 

K=--------3.63E-04 cm./sec. 2 x L x To 

LN ( I 3 · S- /. 20 8 ) 

. , ~ S-0 

ID - y 

Gl-t--13-- (_. ~F D 

~4~
·7--ltB~0 t.{ 



TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

Crane NSWC 
9060 

Rising head 

Done By: FWRamser 
Checked By: 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen (in.) : 

Length of Well Screen (ft.): 

Time for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
2.5 =R 

8.95 = L 
310.00 =To 

4.71E-06 ft./min. 
7.84E-08 ft./sec. 
6.78E-03 ftJday 
2.39E-06 cmJsec. 

WelUBoring No.: 13MWT38 
Bedrock 
22-Nov-03 

Aquifer Type: 

Test Date: 

Equation: 

r 2 x Ln(L/R) 
K=-------

lx L x To 
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Tetra Tech NUS. Inc. 

HYDRAWC CONDUCTIVITY 
TESTING DATA SHEET 

PRO.ECT NAME: •••.••• bJ.. .. ?. .. ~ .. <.. ........ s .. f!::..~.'Y..f ............... -................................. M::l..L/aORING NO.: •. J .. ~--~-~T..~ 
PROJECT NO.: ••. - ..... ~.2 ... ~.Q ........................... GEOLOGIST: •.•••.... !'::1.; ... k?..: ... ~ ... Q.~.t:l..8. .. ~.tl.-······-····················. 

'2 II , 
smEEN LENGlH/bEPlH: ......... J..Q .......................... _ ...... TEST NO.: I M::l..L DIAMETER: • -. ....................... ..•.....................• 

STATIC WATER LE\a. (Depth/Elewtlon): ............ !J?.J .. :.-~.'2. ........ !:.Q'-.... -········-·········· DAlE: •• .!.l.:-.. 7-.~.:.Q.~ .... 
1EST nPE (Rls1ng/Fa1Hng/Constant Head): ·-·······~-~-~.L~ .. !:? ................•........•. QiEQ(ED: ··-········-···--·-·············-·-·· 

MElHOD Of' INDUCING WATER l.EVEL CHANGE: .•. -.J~.~ .. tb.E. . .8:-............................................... PAGE. .L. OF •••• L. ... 
REFERENCE PT. FOR \\t.. MEAS. (Top of Casing. Transducer. etc.): ..... :C.Q.~ .. • .. -.. '&.~~.Q ... .lt::r. ..... ~ .. ~J ............ 

ELAPSED MEASURED , ORA\\00~ ELAPSED MEASURED DRA\\Uorri IEJ L SCHEMAJIC 
~1ME WAIFf tfVEL OR HEA?l AH) TIME WA ~~eetlfVEL OR H~l· AH) rc:.-,..WEU.. ,, °' aec.} feet (feet (min. °' aec.) 2. 

D 0 s -,1nt,,,7 80REHQ.E. 

' I -1. '-1/'1 s . v59 S" , 

2. - . ~Cf'-\ to - (p~ I • • I a.aths (Joe) ~ 

~ -./~ s J 5' 
.,.. .l/I tY S"Lf. ~ . 

-./52 (pOs .4 z.:o ~ . ~J,bo 

~§ , 5 -./'1-Z, ~h ~ 
I S-9-1 

(,. - . I~<... ..... 
l.o"S I ~'· (,,,~ '-t 0 S" Zf---. . -

'7 . 72..Cf 50 .... S-41 
i5 ::~: - 2;- ,_ . - ·-- ·-

.~ .#23 b.> i... S-3 Lj 
i-....-ui-.... 0 - -• ~::::: \ol. l'1tJ 

.q -.11~ I (""') - 52. 'Z. < 
II: 10.(oO Cl 

I - . -, 11 AD - S-oy . 
Sl Indicate SWL 

2.. 
_, .fo0S'" 8 lo - yq, Depth on Drowlng 

REMARKS: 
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13mwT38rising#1 

In-Situ Inc. MiniTroll Pro 

Report generated: 12/4/2003 10:30:13 
Report from file: 
DataMgrVersion 

C:\Win-Situ\Data\SN00916 2003-11-22 161814 13MWT38rising#1.bin 
3.68 

Serial number: 
Firmware Version 
Unit name: 

916 
3.07 

Test name: 13MWT38rising#1 

Test defined on: 
Test started on: 
Test stopped ofi: 

11/22/2003 16:17:38 
11/22/2003 16:18:14 
11/22/2003 17:48:04 

Test extracted on: NIA 

Data gathered using Linear testing 
Time between data points: Minutes. 
Number of data samples: 899 

TOTAL DATA SAMPLES 899 

Channel number [2] 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 

Pressure 

30PSI. 

Surface 
User-defined refererice: o Feet H20 
Referenced on: test start 
Pressure head at refererice: 6.165 Feet H20 

Chan[2] 

Date Time ET(min) FeetH20 
----- ---

11/22/2003 16:18 0 0 
1112212003 16:18 0.1 -1.474 
11/22/2003 16:18 0.2 -0.894 
11/22/200316:18 0.3 -0.783 
11/22/2003 16:18 0.4 -0.752 
11/22/2003 16:18 0.5 -0.743 
11/22/2003 16:18 0.6 -0.736 
11122/2003 16:18 0.7 -0.729 
11/2212003 16.: 19 0.8 -0.723 
11/221200316:19 0.9 -0.718 
11/22/2003 16:19 1 -0.711 
11/22/2003 16:19 1.1 -0.707 
1112212003 16: 19 1.2 -0.705 
11/22/2003 16: 19 1.3 -0.703 
11/22/2003 16: 19 1.4 -0.698 
11/22/2003 16:19 1.5 -0.694 
11/22/2003 16:19 1.6 -0.689 
11/221200316:19 1.7 -0.689 
11122/2003 16:20 1.8 -0.687 
1112212003 16:20 1.9 -0.685 
11/221200316:20 2 -0.685 
11/22/2003 16:20 2.1 -0.683 
11/22/200316:20 2.2 -0.678 
11122/200316:20. 2.3 -0.678 
11122/2003 16:20 2.4 -0.676 
11/22/2003 16:20 2.5 -0.676 
11/2212003 16:20 2.6 -0.674 
11122/2003 16:20 2.7 -0.671 
11122/2003 16:21 2.8 -0.671 
11122/2003 16:21 2.9 -0.671 
11/22/2003 16:21 3 -0.667 
1112212003 16:21 3.1 -0.669 
11/22/2003 16:21 3.2 -0.667 
11/2212003 16:21 3.3 -0.665 
11/22/2003 16:21 3.4 -0.665 

Adjusted 
ET. (min) 

0 
0.1 
Q.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 

1 
1.1 
1.2 
1.3 

. 1.4 

1.5 
1.6 
1.7 
1.8 
1.9 

2 
2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 

3 
3.1 
3.2 

h/ho ho= -0.894 

1.000 
0.876 
0.841 
0.831 
0.823 
0.815 
0.809 
0.803 
0.795 
0.791 
0.789 ii 

0.786 
0.781 
o.n6 
o.n1 
o.n1 
0.768 
0.766 
0.766 
0.764 
0.758 
0.758 
0.756 
0.756 
0.754 
.0.751 t 
0.751 
0.751 
0.746 
0.748 
0.746' 
0.744 
0.744 
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~ 

11/22/2003 16:21 3.5 -0.665 3.3 0.744 
1112212003 16:21 3.6 -0.663 . 3.4 0.742 
11/22/2003 16:21 3.7 -0.66 3.5 0.738 
11/22/200316:22 3.8 -0.66 3.6 0.738 
1112212003 16:22 3.9 -0.66 3.7 0.738 
11 /22/2003 16:22 4 -0.66 3.8 0.738 
11/22/2003 16:22 4.1 -0.66 3.9 0.738 
11/22/2003 16:22 4.2 -0.658 4 0.736 
11/22/2003 16:22 4.3 -0.658 4.1 0.736 
11/22/200316:22 4.4 -0.658 4.2 0.736 
11/22/2003 16:22 4.5 -0.656 4.3 0.734 
11/22/2003 16:22 4.6 -0.654 4.4 0.732 
11/22/2003 16:22 4.7 -0.654 4.5 0.732 
11/22/2003 16:23 4.8 -0.654 4.6 0.732 
11/22/2003 16:23 4.9 -0.654 4.7 0.732 
11/22/2003 16:23 5 -0.654 4.8 0.732 
11/22/200316:23 5.1 -0.649 4.9 0.726 
11/22/200316:23 5.2 -0.651 5 0.728' 
11 /22/2003 16:23 5.3 -0.651 5.1 0.728 
11/22/2003 16:23 5.4 -0.649 5.2 0.726 
11/22/2003 16:23 5.5 -0.651 5.3 0.728 
11/22/2003 16:23 5.6 -0.649 5.4 0.726 
11/22/200316:23 5.7 -0.647 5.5 0.724 
11/22/200316:24 5.8 -0.645 5.6 0.721 
11/22/2003 16:24 5.9 -0.649 5.7 0.726 
11/22/2003 16:24 6 -0.647 5.8 0.7.24 
11/22/2003 16:24 6.1 -0.647 5.9 0.724 
11/221200316:24 6.2 -0.645 6 0.721 
11/22/2003 16:24 6.3 -0.647 6.1 0.724 
1112212003 16:24 6.4 -0.647 6.2 0.724 
11/22/2003 16:24 6.5 -0.645 6.3 0.721 
11/22/2003 16:24 6.6 -0.645 6.4 0.721 
11/22/2oo3 16:24 6.7 -0.645 6.5 0.721 
11/22/200316:25 6.8 -0.645 6.6 0.721 
11/22/2003 16:25 6.9 -0.643 6.7 0.719 
11/22/200316:25 7 -0.643 6.8 0.719 
11/22/200316:25 7.1 -0.64 6.9 0.716 
11/22/200316:25 7.2 -0.643 7 0.719 
111221200316:25 7.3 -0.64 7.1 0.716 
11/22/2003 16:25 7.4 -0.638 7.2 0.714 
1112212003 16:25 7.5 -0.638 7.3 0.714 
11/22/2003 16:25 7.6 -0.638 7.4 0.714 
11/22/2003 16:25 7.7 -0.64 7.5 0.716 
11/22/200316:26 7.8 -0.638 7.6 0.714 
11/22/2003 16:26 7.9 -0.638 7.7 0.714 
11/221200316:26 8 -0.638 7.8 0.714 
11/22/2003 16:26 8.1 -0.638 7.9 0.714 
11/22/2003 16:26 8.2 -0.64 8 0.716 
111221200316:26 8.3 -0.638 8.1 0.714 
11/22/200316:26 8.4 -0.643 8.2 0.719 
11/221200316:26 8.5 -0.636 8.3 0.711 
11/2212003 16:26 8.6 -0.636 ·8.4 0,7'11 
11/22/2003 16:26 8.7 -0.636 8.5 0.711 
11/22/2003 16:27 8.8 -0.636 8.6 0.711 
11/22/2003 16:27 8.9 -0.634 8.7 0.709 
11/22/2003 16:27 9 -0.631 8.8 0.706 
11/22/2003 16:27 9.1 -0.631 8.9 0.706 
11/22/2003 16:27 9.2 -0.631 9 0.706 
11/22/2003 16:27 9.3 -0.631 9.1 0.706 
11/22/2003 16:27 9.4 -0.631 9.2 0.706 
11/22/200316:27 9.5 -0.631 9.3 0.706 
11/22/2003 16:27 9.6 -0.631 9.4 0.706 
11/22/2003 16:27 9.7 -0.634 9.5 0.709 
11/22/2003 16:28 9.8 -0.631 9.6 0.706 
1112212003 16:28 9.9 -0.631 9.7 0.706 
11/22/2003 16:28 10 -0.631 9.8 0.706 
11/22/2003 16:28 10.1 -0.629 9.9 0.704 
1112212003 16:28 10.2 -0.627 10 0.701 • 
11/22/2003 16:29 11.2 -0.625 11 0.699 
11/22/2003 16:30 12.2 -0.623 12 0.697 
11/2212003 16:31 13.2 -0.62 13 0.694 
11./22/200316:32 14.2 -0.618 14 0.691 
1112212003 16:33 15.2 -0.611 15 0.683 
11/22/2003 16:34 16.2 -0.611 16 0.683 

Page2of3 



13mwT38rising#1 

~ 

11/22/2003 16:35 17.2 -0.607 17 0.679 
11/2212003 16:36 18.2 -0.607 18 0.679 
11/2212003 16:37 19.2 -0.605 19 0.677 
11/221200316:38 20.2 -0.6 20 0.671 • 
11 /2212003 16:39 21.2 -0.6 21 0.671 
11/221200316:40 22.2 -0.598 22 0.669 
11/22/200316:41 23.2 -0.6 23 0.671 
11/22/2003 16:42 24.2 -0.594 24 0.664 
11/22/2003 16:43 25.2 -0.591 25 0.661 • 
11/22/2003 16:44 26.2 -0.589 26 0.659 
11 /22/2003 16:45 27.2 -0.587 27 0.657 
11/221200316:46 28.2 -0.585 28 0.654 
11/22/2003 16:47 29.2 -0.58 29 0.649 
111221200316:48 30.2 -0.583 30 0.652. 
11/2212003 16:49 31.2 -0.578 31 0.647 
11/22/2003 16:50 32.2 -0.576 32 0.644 
11/2212003 16:51 33.2 -0.574 33 0.642 
11/22/2003 16:52 34.2 -0.571 34 0.639 
11/2212003 16:53 35.2 -0.571 35 0.639 
11 /22/2003 16:54 36.2 -0.571 36 0.639 
11/22/200316:55 37.2 -0.569 37 0.636 
11/22/2003 16:56 38.2 -0.567 38 0.634 
11/2212003 16:57 39.2 -0.565 39 o.632 
1112212003 16:58 40.2 -0.563 40 0.630. 
11/22/2003 16:59 41.2 -0.56 41 0.626 
11/22/2003 17:00 42.2 -0.56 42 0.626 
11/22/2003 17:01 43.2 -0.56 43 0.626 
11 /22/2003 17:02 44.2 -0.556 44 0.622 
11/22/2003 17:03 45.2 -0.554 45 0.620 
11/2212003 17:04 46.2 -0.553 46 0.619 
11/22/200317:05 47.2 -0.551 47 0.616 
11/2212003 17:06 48.2 -0.551 48 0.616 
1112212003 17:07 49.2 -0.549 49 0.614 
11/22/200317:08 50.2 -0.547 50 0.612. 
1112212003 17:09 51.2 -0.545 51 0.610 
11/22/200317:10 52.2 -0.544 52 0.609 
11/221200317:11 53.2 -0.543 53 0.607 
11/22/2003 17: 12 54.2 -0.54 54 0.604 
11/22/200317:13 55.2 -0.54 55 0.604 
11/22/2003 17:14 56.2 -0.538 56 0.602 
111221200317:15 57.2 -0.538 57 0.602 
11/22/2003 17:16 58.2 -0.534 58 0.597 
11/22/2003 17:17 59.2 -0.539 59 0.603 
11/2212003 17:18 60.2 -0.53 60 0.593• 
11/22/2003 17:19 61.2 -0.53 61 0.593 
11/2212003 17:20 62.2 -0.529 62 0.592 
1112212003 17:21 63.2 -0.527 63 0.589 
11/22/2003 17:22 64.2 -0.534 64 0.597 
11 /2212003 17:23 65.2 -0.534 65 0.597 
11/22/2003 17:24 66.2 -0.531 66 0.594 
11/22/2003 17:25 67.2 -0.527 67 0.589 
11/2212003 17:26 68.2 -0.527 68 0.589 
11/2212003 17:27 69.2 -0.524 69 0.586 
11/22/2003 17:28 70.2 -0.52 70 0.582• 
11/22/2003 17:29 71.2 -0.52 71 0.582 
11/22/2003 17:30 72.2 -0.518 72 0.579 
1112212003 17:31 73.2 -0.516 73 0.577 
11/2212003 17:32 74.2 -0.513 74 0.574 
1112212003 17:33 75.2 -0.511 75 0.572 
11/22/2003 17:34 76.2 -0.509 76 0.569 
11/22/2003 17:35 77.2 -0.509 77 0.569 
11/22/2003 17:36 78.2 -0.507 78 0.567 
11/2212003 17:37 79.2 -0.504 79 0.564 
11/22/2003 17:38 80.2 -0.504 80 0.564. 
11/2212003 17:39 81.2 -0.502 81 0.562 
11/22/2003 17:40 82.2 -0.502 82 0.562 
11 /2212003 17:41 83.2 -0.498 83 0.557 
11/22/2003 17:42 84.2 -0.504 84 0.564 
11/221200317:43 85.2 -0.502 85 0.562 
11/221200317:44 86.2/ -0.495 86 0.554 
11/22/2003 17:45 87.2 -0.497 87 0.556 
11/22/2003 17:46 88.2 -0.494 88 0.553 
11/2212003 17:47 89.2 -0.492 89 0.550 
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HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev ·Method 

Projed Name: CraneNSWC 
9060 

Rising head 

Well/Boring No.: 13MWT38 
Bedrock 
22-Nov-03 

Pr~No.: 
Test Type: 

Done By: FWRamser 
Cheeked By: 

Radius of Well Casing (in.): 
Effective Radius of Well Screen (in.) : 
Length of Well Screen (ft.): 
Time for 37% head change (min.) : 

Hydraulic conductivity (K} : 

I 
.O'O~ 1=r 
,,2.0~ • 2.5 =R 

8.95 = L 
310.00 =To 

4.71E--06 ft/min. 
7.84E-08 ftJsec. 
6.78E-03 ftJdav 
2.39E--06 cmJsec. 

Aquifer Type: 
Test Date: 

Equation: 

r 2 x Ln(LIR) 
K=--~---

lx L x To 

L-/ ~ .&, 7 x I 0 - (, F ~ I" IN 

C. H- e CK:-1£ D 

P?~~ 
z.-1B-O~ 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Projeet Name: 

Project No.: 

Test Type: 

CraneNSWC 
9060 

Rising head 

Done By: FWRamser 
Checked By: 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen (in.) : 

Length of Well Screen (ft.): 

Time for 37°k head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
2.5 =R 

4.42 = L 
43.50 =To 

5.52E-05 ft.Im in. 
9.19E-07 ft./ sec. 
7.94E-02 ft./dav 
2.SOE-05 cm./sec. 

Well/Boring No.: 13MWT42 
Bedrock 
23-Nov-03 

Aquifer Type: 

Test Date: 

Equation: 

r 2 x Ln(L/R) 
K=--~---

lx L x To 
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13mwt42r#1 

In-Situ Inc. MiniTroll Pro 

Report generated: 12/9/2003 15:23:33 
Report from file: H:\Crane IN\SWMU13_16\MGC slug tests 03\site 13\SN06899 2003-11-23 164637 
DataMgr Version 3.68 13MWT42rising#1.bin 

Serial number: 
Firmware Version 
Unit name: 

6899 
3.07 

Test name: 13MWT 42rising#1 

Test defined on: 
Test started on: 
Test stopped on: 
Test extracted on: N/A 

11/23/2003 16:37:58 
11/23/2003 16:46:37 
11/2312003 17:23:37 

Data gathered using Linear testing 
Time between data poi Minutes. 
Number of data samplE 370 

TOTAL DATA SAMPLES 370 

Channel number (2) 
Measurement type: Pressure 
Channel name: 
Sensor Range: 30 PSI. 
Specific gravity: 1 
Mode: Surface 
User-defined reference: 0 FeetH20 
Referenced on: test start 
Pressure head at refere 2.111 Feet H20 

Chan(2] 

Date Time ET(min) FeetH20 
------ ------- ------ ------------

11/2312003 16:46 0 0 
11/23/200316:46 0.1 -0.17 
11/23/2003 16:46 0.2 -0.075 
11/231200316:46 0.3 -0.02 
11/23/200316:47 0.4 0.016 
11/23/200316:47 0.5 0.042 
11/23/2003 16:47 0.6 0.063 
11/23/200316:47 0.7 0.079 
11/2312003 16:47 0.8 0.089 
11/23/200316:47 0.9 0.101 
11/2312003 16:47 1 0.111 
11/231200316:47 1.1 0.119 
11/2312003 16:47 1.2 0.125 
11/23/2003 16:47 1.3 0.131 
11/2312003 16:48 1.4 0.137 
11 /23/2003 16:48 1.5 0.145 
11/23/2003 16:48 1.6 0.149 
11/231200316:48 1.7 0.155 
11/23/2003 16:48 1.8 0.159 

corrected Adjusted 
feet h2o ET. (min) 

-1.345 0 
-1.25 0.1 

-1.195 0.2 
-1.159 0.3 
-1.133 0.4 
-1.112 0.5 
-1.096 0.6 
-1.086 0.7 
-1.074 0.8 
-1.064 0.9 
-1.056 1 
-1.05 1.1 

-1.044 1.2 
-1.038 1.3 
-1.03 1.4 

-1.026 1,5 
-1.02 1.6 

-1.016 1.7 
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h/ho ho= -1.345 

1.000• 
0.929 
0.888 
0.862 
0.842 
0.827 • 
0.815 
0.807 
0.799 
0.791 
0.785. 
0.781 
0.776 
0.772 
0.766 
0.763 
0.758 
0.755 



13mwt42r#1 
~ 

11/23/2003 16:48 1.9 0.165 -1.01 1.8 0.751 
11 /23/2003 16:48 2 0.169 -1.006 1.9 0.748 
11/2312003 16:48 2.1 0.173 -1.002 2 0.745. 
11 /23/2003 16:48 2.2 0.179 -0.996 2.1 0.741 
11/2312003 16:48 2.3 0.183 -0.992 2.2 0.738 
11 /23/2003 16:49 2.4 0.188 -0.987 2.3 0.734 
11/23/2003 16:49 2.5 0.192 -0.983 2.4 0.731 
11/23/2003 16:49 2.6 0.196 -0.979 2.5 0.728 
11/23/2003 16:49 2.7 0.198 -0.977 2.6 0.726 
11 /2312003 16:49 2.8 0.202 -0.973 2.7 0.723 
11 /23/2003 16:49 2.9 0.204 -0.971 2.8 0.722 
11/23/2003 16:49 3 0.21 -0.965 2.9 0.717 
11/23/200316:49 3.1 0.212 -0.963 3 0.716. 
11/23/200316:49 3.2 0.216 -0.959 3.1 0.713 
11/23/200316:49 3.3 0.22 -0.955 3.2 0.710 
11/23/2003 16:50 3.4 0.222 -0.953 3.3 0.709 
11/2312003 16:50 3.5 0.224 -0.951 3.4 0.707 
11 /2312003 16:50 3.6 0.228 -0.947 3.5 0.704 
11/23/200316:50 3.7 0.23 -0.945 3.6 0.703 
11/23/2003 16:50 3.8 0.234 -0.941 3.7 0.700 
11 /23/2003 16:50 3.9 0.236 -0.939 3.8 0.698 
11/23/2003 16:50 4 0.238 -0.937 3.9 0.697 
11 /23/2003 16:50 4.1 0.242 -0.933 4 0.694• 
11/23/200316:50 4.2 0.244 -0.931 4.1 0.692 
11/2312003 16:50 4.3 0.248 -0.927 4.2 0.689 
11/23/200316:51 4.4 0.25 -0.925 4.3 0.688 
11/2312003 16:51 4.5 0.252 -0.923 4.4 0.686 
11/23/200316:51 4.6 0.256 -0.919 4.5 0.683 
11/23/200316:51 4.7 0.256 -0.919 4.6 0.683 
11/231200316:51 4.8 0.26 -0.915 4.7 0.680 
11/23/200316:51 4.9 0.262 -0.913 4.8 0.679 
11/23/2003 16:51 5 0.264 -0.911 4.9 0.677 
11 /23/2003 16:51 5.1 0.266 -0.909 5 0.676. 
11/23/200316:51 5.2 0.268 -0.907 5.1 0.674 
11/23/2003 16:51 5.3 0.272 -0.903 5.2 0.671 
11/23/2003 16:52 5.4 0.274 -0.901 5.3 0.670 
11/23/200316:52 5.5 0.278 -0.897 5.4 0.667 
11 /23/2003 16:52 5.6 0.28 -0.895 5.5 0.665 
11/23/200316:52 5.7 0.28 -0.895 5.6 0.665 
11/23/2003 16:52 5.8 0.284 -0.891 5.7 0.662 
11/2312003 16:52 5.9 0.286 -0.889 5.8 0.661 
11/23/200316:52 6 0.286 -0.889 5.9 0.661 
11/23/200316:52 6.1 0.29 -0.885 6 0.658' 
11/23/2003 16:52 6.2 0.29 -0.885 6.1 0.658 
11/23/200316:52 6.3 0.294 -0.881 6.2 0.655 
11/23/2003 16:53 6.4 0.296 -0.879 6.3 0.654 
11/23/200316:53 6.5 0.298 -0.877 6.4 0.652 
11 /2312003 16:53 6.6 0.3 -0.875 6.5 0.651 
11/23/2003 16:53 6.7 0.302 -0.873 6.6 0.649 
11/23/2003 16:53 6.8 0.304 -0.871 6.7 0.648 
11/23/200316:53 6.9 0.308 -0.867 6.8 0.645 
11/23/2003 16:53 7 0.31 -0.865 6.9 0.643 
11/23/200316:53 7.1 0.312 -0.863 7 0.642. 
11 /23/2003 16:53 7.2 0.314 -0.861 7.1 0.640 
11/23/2003 16:53 7.3 0.316 -0.859 7.2 0.639 
11/23/2003 16:54 7.4 0.321 -0.854 7.3 0.635 
11/23/2003 16:54 7.5 0.321 -0.854 7.4 0.635 
11 /23/2003 16:54 7.6 0.369 -0.806 7.5 0.599 

Page 2of 3 



13mwt42r#1 

11/23/2003 16:54 7.7 0.325 -0.85 7.6 0.632 
11/23/200316:54 7.8 0.329 -0.846 7.7 0.629 
11123/2003 16:54 7.9 0.323 -0.852 7.8 0.633 
11/2312003 16:54 8 0.327 -0.848 7.9 0.630 
111231200316:54 8.1 0.329 -0.846 8 0.629 ~ 
11 /2312003 16:54 8.2 0.331 -0.844 8.1 0.628 
11/2312003 16:54 8.3 0.333 -0.842 8.2 0.626 
11/2312003 16:55 8.4 o.aas -0.84 8.3 0.625 
11 /2312003 16:55 8.5 0.337 -0.838 8.4 0.623 
11 /23/2003 16:55 8.6 0.341 -0.834 8.5 0.620 
11/231200316:55 8.7 0.343 -0.832 8.6 0.619 
11/2312003 16:55 8.8 0.345 -0.83 8.7 0.617 
11 /23/2003 16:55 8.9 0.347 -0.828 8.8 0.616 
11/23/2003 16:55 9 0.347 -0.828 8.9 0.616 
11 /2312003 16:55 9.1 0.349 -0.826 9 0.614 
11/23/200316:55 9.2 0.351 -0.824 9.1 0.613 
11/231200316:55 9.3 0.353 -0.822 9.2 0.611 
11/23/2003 16:56 9.4 0.355 -0.82 9.3 0.610 
11/231200316:56 9.5 0.357 -0.818 9.4 0.608 
11 /23/2003 16:56 9.6 0.359 -0.816 9.5 0.607 
11 /2312003 16:56 9.7 0.361 -0.814 9.6 0.605 
11/23/2003 16:56 9.8 0.361 -0.814 9.7 0.605 
11/231200316:56 9.9 0.365 -0.81 9.8 0.602 
11/2312003 16:56 10 0.365 -0.81 9.9 0.602 
11/23/2003 16:56 10.1 0.367 -0.808 10 0.601 • 
11 /2312003 16:57 11.1 0.383 -0.792 11 0.589 
11/23/2003 16:58 12.1 0.4 -0.775 12 0.576• 
1112312003 16:59 13.1 0.414 -0.761 • 13 0.566 
11/2312003 17:00 14.1 0.43 -0.745 14 0.554 
11123/2003 17:01 15.1 0.458 -0.717 15 0.533• 
11/23/2003 17:02 16.1 0.456 -0.719 16 0.535 
11/23/2003 17:03 17.1 0.47 -0.705 17 0.524 
11/2312003 17:04 18.1 0.481 -0.694 18 0.516 
11123/2003 17:05 19.1 0.495 -0.68 19 0.506 
11123/2003 17:06 20.1 0.507 -0.668 20 0.497• 
11/2312003 17:07 21.1 0.517 -0.658 21 0.489 
11123/200317:08 22.1 0.545 -0.63 22 0.468 
11/23/2003 17:09 23.1 0.539 -0.636 23 0.473 
11/2312003 17:10 24.1 0.549 -0.626 24 0.465 
11/23/200317:11 25.1 0.562 -0.613 25 0.456-t 
11/23/2003 17:12 26.1 0.572 -0.603 26 0.448 
111231200317:13 27.1 0.582 -0.593 27 0.441 
11/23/2003 17:14 28.1 0.59 -0.585 28 0.435 
11/23/2003 17:15 29.1 0.601 -0.574 29 0.427 
11/23/2003 17:16 30.1 0.609 -0.566 30 0.421 
11123/200317:17 31.1 0.617 -0.558 31 0.415 
11 /23/2003 17: 18 32.1 0.625 -0.55 32 0.409 
11/23/200317:19 33.1 0.631 -0.544 33 0.404 
11/231200317:20 34.1 0.629 ~0.546 34 0.406 
11/23/2003 17:21 35.1 0.641 -0.534 35 0.397 
11/23/2003 17:22 36.1 0.649 -0.526 36 0.391 

Page3of 3 



HYDRAULIC CONDUCTIVITY TEST OAT A EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

CraneNSWC 
9060 

Rising head 

Done By: FWRamser 
Checked By: 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen (in.) : 

Length of Well Screen (ft.) : 

Time for 37% head change (min.) : 

Hydraulic Conductivity {K) : 

1 = r 
2.5=R 

4.42 = l 
43.50 =To 

5.52E-05 ftJmin. 
9.19E-07 ft./sec. 
7.94E-02 ft./ day 
2.80E-05 cm./sec. 

WelUBoring No.: 13MWT42 
Bedrock 
23-Nov-03 

Aquifer Type: 

Test Date: 

Equation: 

r 2 x Ln(L/R) 
K= 

lx L x Io 

2 " 
y . y z.. x Lf ~. so 

ID - s Ft I ("\ ,·N 

{__ f'"-f t:-c_ fL-E 0 
$!~~ 
-z_ -- ( "0 - 0 '-( 



TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

CraneNSWC 
9060 

Rising head 

Done By: FWRamser 
Checked By: 

Radius of Well Casing (In.) : 

Effective Radius of Well Screen (in.) : 
Length of Well Screen (ft.): 

Time for 37°k head change (min.) : 

Hydraulic Conductivity (K) : 

.0 

1 = r 
2.5 =A 

13.45 =Lt/' 
11300 =To 

9.52E-08 ft./ min. 
1.59E-09 ft.I sec. 

eil,37E-04 ft./dav 
4.84E-08 cm./sec. 

WelUBoring No.: 

Aquifer Type: 

Test Date: 

Equation: 

13MWT45 
Bedrock 
21-Jan-04 

r 2 x Ln(IJR) 
K = _l_x_L_x_.._T_o ..... 
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Tetra Tedi NUS. Inc. 

HYDRAWC CONDUCTIVITY 
TESTING DATA SHEET 

PRo.ECT NAME: .•• bf.?..~.~--~-.C.~.h.1Y..f ............ _ .......................................... . / 'Jtuwr'tS-E.L/aORING NO ••.•.••••••..••.•••...••••.••• 

PRo.ECT NO.: .•.• :f..Q .. ~Q .................................... GEOLOGIST: ·-···~-~.J?. .... W..1.K~.?.~-······-···-························ 
Y£U. DIAMETER: •• 2~................. SCREEN LENGTH/DEPTH: ••. J.Q .. ~··1-···.J.1.~l'j .. :.g:?..Jf lEST NO.: ••• .!. ............ ·-···· 
STATIC WAlER LEVEL (Depth/Elewtlon): .... 1.-i .. ~!P..~ ............................ : ....................... -.... DATE: .l..:~1.Q::.Q.~t .... 
1EST TYPE (Rfslngjr:°alllng/Constont Head): ~-t~L~ .................................. ; ...... aiEa<ED: ······················-·-·········-·-···· 

MElHOO OF INDUCING WAlER LEVEL aiANGE: J.~.~-~~ .... ~ .. ~ .... 2. .. ~~~-~~~~~f»AGE ·--·OF·-··-···· 

REFERENCE PT. FOR Y4.. MEAS. (Top of Cosing. Transducer. etc.): .. W..L\::IE·.<h ..... ~.\t.&f!.~!! ....... ~ .... <2..::f!f.f. 
ELAPSED MEASURED - ORAWDO'tri ELAPSED MEASURED ORA WOO~ JlflL SCHEM6DC 

TIME WATER LEVEL OR H~AD AH) TIME WATER ~VEL OR HEA~l . AH) rs_ ""wru. • (min. « MC.} (feet) feet) (min. « aec.} {feet (feet 

0.0 J °t I '8 10 f,077 BOREH<l..E ti 

5"0 r De..-, io lr'\<a~ I t"ro't.0 1 

'L70 LOi I DepU.. (JQC) 

Cibo '.b'}~ i 
700 0. Cf.<\ "1 ~ 7z.t;.q' 

~-'----
,..., !1.l'f 

(000 /) Qq '2.. 

tSbo Q ''i 3°\ 
m= z---

2000 (') _ °t,() L. i5 :ifi: 
es=~= 

;z500 D. <a8C. 
':g: - - 8J...l'1 

2-ffi 1 
~:::: 

0. 9'-fq < 
e~.•'1 . t'5 

e:- S"~ 
Sl Indicate SWl 
Depth on Drawing. 



Tetra Tech NUS. lnC. 

BEDROCK 
MONITORING waL Sl£ET 

WELL INSTALLED IN BEDROCK 

' • < • ~-"--

~ NO.: \ 'bYV\WT'-t s-

PROJECT Ce.wt. 1-JSWC- LOCATION 5WY\'\U 13 DRILLER J,ot--1 WF< 
DRIWNG PROJECT NO._Cl;;.,;;;O,...<,-=o--... ___ BORING \?,MWT't,...-

DA TE BEGUN IO -l.1-02 DA TE COMPLETED II- JO- o 3 MElHOD Ran- -:>o.Vlc_ 
FIELD GEOLOGIST_F<t ........ 'P_w ___ . __ tz __ 1rm ___ s.._:r:1l-________ _ 
GROUND ELEVATION DA TUM 

DE\tl.OPMENT 
METHOD 

...,..---.--;- ELEVATION/HEIGHT OF TOP OF SURFACE CASINO: 

-----ElEVATION/HEIGHT TOP OF .RISER: 

"' 'c 
,.._---+- l.D. OF SURFACE CASING: Y ow: 'f SQ. 

I( 

~--+-- DIAMETER OF HOLE: I ' -----------
,, 

~,.,.._--t--RISER PIPE I.D.: . ;),; 
TIPE OF RISER P~IP,...E:"""'· ._S,....C..-':\-.. -'1-o-"""fV_c.... __ 

;,r,e..---+- TIPE OF BAa<FILL:S~t'i'E-~ eu«€.. Gol..(f 
cr=:n::o. G" 'iSOOr1\cW ~It.I(,. llJ5'f}ru..if-O 

V5i"'1C.. CC:.t"l!Wr/G~ GltOl/f" 1'0 311 

r' 
ELEVATION/DEPnt TOP OF SEAL: I o 

:;m;;:;m;;;i:t-ElEVATION/DEPlH TOP OF BEDROCK: /0 1 

fi&ll--t-TIPE OF SEAL: 6f2~1VIJtlE" fU «£ Wl-Q ~ 
C.H tt>~ Ctz.RO 

---+- ElEVATION/DEPlH TOP OF SAND: I GJ 

ELEVATION/DEPlH p OF sa&N: I 70 
TYPE OF SCREEN: t'YC.. OCH. '-t Q 
SLOT SIZE x lENClH: 0 ,Oj).. ~ 'QI ",, 
I.D. SCREEN:__,m'"""---------

---+- TIPE OF SANO PACK: cltft SAWt> lobe 
s~e I 1as 

•· 
c" ---+-- DIAM~ OF HOL£ IN BEDROCK: ___.o ____ _ 

CORE~ C..Ote. 

----r- B.EVAnON/DEPlH BOTTOM SCREEN: / Bo 
ELEVATION/DEPlH BOTTOM OF SAND: I 8'f 

.--~ ElEVAllON/DEPlH BOTTOM Of. HOLE: I 0 J.f 
BAa<FILL MATERIAL BELOW SAND: NM 
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In-Situ Inc. MiniTroll Pro 

Report generated: 1/22/2004 21:31:28 
Report from file: .•. \SN12487 2004-01-2017385013mwt45r1.bin 
Win-Situ Version 4.41 

Serial nooiber: 12487 
Finnware Version 3.07 
Utitname: 

Test name: 13mwt45r1 

Test defined on: 1/20/2004 13:21:03 
Test started on: 1/20/2004 17:38:50 
Test stopped on: 1/22/2004 18:01:02 
Test extracted on: NIA NIA 

Data gathered using Logaritlwnic testing 
Malcimum time betweel Minutes. 
Number of data samplE 423 

TOTAL DATA SAMPLES 423 

Channel number [1] 
Measurement type: Temperature 
Channel name: 

Channel mnber (2) 
Measuremert type: Pressure 
Channel name: Wat.er level 
Sensor Range: 100PSIG. 
Specific gravity: 1 
Mode: TOC 
User-defined reference: 0 FeetH20 
Referenced on: test Start 
Pressure head at. refere 9.818 Feet H20 

Chan[1) Chan[2) 
Adjusted 

Dat.e Time ET (min) Fahrenheit Feet H20 ET. (min) h/ho hos 1.785 

1/20/2004 17:38:50 0 57.07 0 
1/20/2004 17:38:50 0.005 57.09 -0.005 
1/20/2004 17:38:51 0.01 57.09 -0.01 
1/20/2004 17:38:51 0.015 57.11 -O.o15 
1/20/2004 17:38:51 0.02 57.11 -0.015 
1/20/2004 17:38:52 0.025 57.11 -0.015 
1/20/2004 17:38:52 0.03 57.14 -0.014 
1/20/2004 17:38:52 0.035 57.14 -0.019 
1/20/2004 17:38:53 0.04 57.14 -0.014 
1/20/2004 17:38:53 0.045 57.14 -0.019 
1/20/2004 17:38:53 0.05 57.14 -0.014 
1/20/2004 17:38:53 0.055 57.14 0.229 
1/20/2004 17:38:54 0.06 57.16 -0.319 
1/20/2004 17:38:54 0.065 57.16 0.018 
1/20/2004 17:38:54 ·0.01 57.16 1.016 
1/20/2004 17:38:55 0.075 57.16 6.167 
1/20/2004. 17:38:55 0.08 57;16 6.652 
1/20f2004 17:38:55 0.085 57.16 6.304 
1/20/2004 17:38:56 0.09 57.16 1.512 
1/20/2004 17:38:56 0.095 57.16 3.554 
1/20/2004 17:38:56 0.1 57.16 3.18 
1/20/2004 17:38:56 0.1058 57.16 3.138 
1/20/2004 17:38:57 0.112 57.18 3.101 
1/20/2004 17:38:57 0.1165 57.16 3.016 
1/20/2004 17:38:58 0.1255 57.18 2.916 
1/20/2004 17:38:58 0.1328 57.16 2.847 
1/20/2004 17:38:59 0.1407 57.18 2.n4 
1/20/2004 17:38:59 0.149 57.18 2.721 
1/20/2004 17:39:00 0.1578 57.18 2.658 
1/20/2004 17:39:00 0.1672 57.16 2.589 
1/20/2004 17:39:01 o.1n 57.16 2.457 
1/20/2004 17:39:01 0.1875 57.16 2.346 
1/20/2004 17:39:02 0.1965 57.16 2.256 
1/20/2004 17:39:03 0.2102 57.14 2.203 
1/20/2004 17:39:03 0.2227 57.14 2.092 
1/20/2004 17:39:04 0.2358 57.14 2.034 
1/20/2004 17:39:05 0.2498 57.14 1.928 
1/20/2004 17:39:06 0.2647 57.14 1.839 
1/20/2004 17:39:07 0.2803 57.11 1.896 
1/20/2004 17:39:08 0.297 57.11 1.785 0 1.000 • 
1/20/2004 17:39:09 0.3147 57.11 1.764 o.13n 0.988 
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1/20/2004 17:39:10 0.3333 57.11 1.69 0.1563 0.947 
1/20/2004 17:39:11 0.3532 57.11 1.653 0.1762 0.926 
1/20/2004 17:39:13 0.3742 57.11 1.627 0.1972 0.911 
1/20/2004 17:39:14 0.3963 57.11 1.595 0.2193 0.894 
1/20/2004 17:39:15 0.4198 57.11 1.564 0.2428 0.876 
1/20/2004 17:39:17 0.4447 57.11 1.532 0.2677 0.858 
1/20/2004 17:39:18 0.4697 57.11 1.511 0.2927 0.846 
1/20/2004 17:39:20 0.4963 57.11 1.479 0.3193 0.829 
1/20/2004 17:39:22 0.5247 57.11 1.432 0.3477 0.802 
1/20/2004 17:39:23 0.5547 57.11 1.41 0.3777 0.790 
1/20/2004 17:39:25 0.5863 57.11 1.384 0.4093 0.775 
1/20/2004 17:39:27 0.6213 57.11 1.358 0.4443 0.761 
1/20/2004 17:39:30 0.658 57.11 1.347 0.481 0.755 
1/20/2004 17:39:32 0.6963 57.09 1.32 0.5193 0.739 
1/20/2004 17:39:34 0.738 57.11 1.279 0.561 0.717 
1/20/2004 17:39:37 0.7813 57.09 1.262 0.6043 0.707 
1/20/2004 17:39:40 0.828 57.09 1.241 0.651 0.695 
1/20/2004 17:39:43 0.8763 57.09 1.236 0.6993 0.692 
1/20/2004 17:39:48 0.928 57.09 1.22 0.751 0.683 
1/20/2004 17:39:49 0.983 57.09 1.209 0.806 0.677 
1/20/2004 17:39:53 1.0413 57.09 1.199 0.8643 0.672 
1/20/2004 17:39:56 1.103 57.09 1.193 0.926 0.668 
1/20/2004 17:40:00 1.168 57.09 1.183 0.991 .0.663 
1/20/2004 17:40:04 1.238 57.09 1.178 1.061 0.660 
1/20/2004 17:40:09 1.3113 57.09 1.172 1.1343 o.657 
1/20/2004 17:40:14 1.3897 57.09 1.167 1.2127 0.654 
1/20/2004 17:40:19 1.473 57.09 1.167 1.296 0.654 
1/20/2004 17:40:24 1.5613 57.09 1.157 1.3843 0.648 
1/20/2004 17:40:29 1.6547 57.09 1.157 1.4777 0.648 
1/20/2004 17:40:35 1.753 57.07 1.151 1.576 0.645 
1/20/2004 17:40:42 1.858 57.07 1.145 1.681 0.641 
1/20/2004 17:40:48 1.968 57.07 1.145 1.791 0.641 
1/20/2004 17:40:55 2.0847 57.07 1.14 1.9077 0.639 
1/20/2004 17:41:03 2.2097 57.07 1.135 2.0327 0.636 
1/20/2004 17:41:11 2.3413 57.07 1.135 2.1643 0.636 
1/20/2004 17:41:19 2.4813 57.07 1.129 2.3043 0.632 
1120/2004 17:41:28 2.6297 57.07 1.129 2.4527 0.632 
1/20/2004 17:41:37 2.7863 57.07 1.129 2.6093 0.632 
1/20/2004 17:41:47 2.953 57.07 1.124 2.776 0.630 
1/20/2004 17:41:58 3.1297 57.07 1.124 2.9527 0.630 
1/20/2004 17:42:09 3.3163 57.07 1.114 3.1393 0.624 
1/20/2004 17:42:21 3.5147 57J)7 1.119 3.3377 0.627 
1/20/2004 17:42:34 3.7247 57.07 1.119 3.5477 0.627 
1/20/2004 17:42:47 3.9463 57.07 1.114 3.7693 0.624 
1/20/2004 17:43:01 4.1813 57.07 1.114 4.0043 0.624 
1/20/2004 17:43:16 4.4297 57.07 1.114 4.2527 0.624 
1120/2004 17:43:32 4.693 57.07 1.108 4.516 0.621 
1/20/2004 17:43:49 4.973 57.07 1.098 4.796 0.615 
1/20/2004 17:44:06 5.2697 57.05 1.092 5.0927 0.612 
1/20/2004 17:44:25 5.583 57.07 1.093 5.406 0.612 
1/20/2004 17:44:45 5.9147 57.07 1.093 5.7377 0.612 
1/20/2004 17:45:06 6.2663 57.07 1.093 6.0893 0.612 
1/20/2004 17:45:29 6.6397 57.07 1.087 6.4627 0.609 
1/20/2004 17:45:52 7.0347 57.07 1.087 6.8577 0.609 
1/20/2004 17:46:17 7.453 57.07 1.087 7.276 0.609 
1/20/2004 17:46:44 7.8963 57.07 1.087 7.7193 0.609 
1/20/2004 17:47:12 8.3663 57.07 1.062 8.1893 0.606 
1/20/2004 17:47:42 8.8647 57.07 1.082 8.6877 0.606 
1/20/2004 17:48:14 9.3913 57.07 1.062 9.2143 0.606 
1/20/2004 17:48:47 9.9497 57.07 1.077 9.7727 0.603 
1/20/2004 17:49:23 10.5413 57.07 1.062 10.3643 0.606 
1/20/2004 17:50:00 11.168 57.07 1.077 10.991 0.603 
1/20/2004 17:50:40 11.8313 57.07 1.077 11.6543 0.603 
1120/2004 17:51:22 12.5347 57.07 1.077 12.3577 0.603 
1/20/2004 17:52:07 13.2797 57.07 1.087 13.1027 0.609 
1/20/2004 17:52:54 14.0697 57.09 1.088 13.8927 0.610 
1/20/2004 17:53:45 14.9063 57.09 1.088 14.7293 0.610 
1/20/2004 17:54:38 15.7913 57.09 1.088 15.6143 0.610 
1/20/2004 17:55:34 16.7297 57.09 1.093 16.5527 0.612 
1/20/2004 17:56:34 17.723 57.09 1.088 17.546 0.610 
1/20/2004 17:57:37 1.8.7763 57.09 1.083 18.5993 0.607 
1/20/2004 17:58:44 19.8913 57.09 1.088 19.7143 0.610 
1/20/2004 17:59:55 21.073 57.09 1.088 20.896 0.610 
1/20/2004 18:01:10 22.3247 57.11 1.083 22.1477 0.607 
1/20/2004 18:02:29 23.6497 57.11 1.083 23.4727 0.607 
1/20/2004 18:03:53 25.0547 57.14 1.084 24.8777 0.607 
1/20/2004 18:05:23 26.543 57.14 1.084 26.366 0.607 
1/20/2004 18:06:57 28.118 57.14 1.084 27.941 0.607 
1/20/2004 18:08:37 29.7863 57.14 1.084 29.6093 0.607 
1/20/2004 18:10:23 31.5547 57.14 1.084 31.3777 0.607 
1/20/2004 18:12:16 33.428 57.14 1.084 33.251 0.607 
1/20/2004 18:14:15 35.4113 57.14 1.084 35.2343 0.607 
1/20/2004 18:16:21 37.513 57.14 1.084 37.336 0.607 
1120/2004 18:18:35 39.7397 57.14 1.068 39.5627 0.598 
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1/20/2004 18:20:56 42.098 57.11 1.067 41.921 0.598 
1120/2004 18:23:26 44.5963 57.11 1.067 44.4193 0.598 
1120/2004 18:26:05 47.243 57.11 1.067 47.066 0.598 
1120/2004 18:28:53 50.0463 57.11 1.067 49.8693 0.598• 
1/20/2004 18:31:51 53.0147 57.11 1.062 52.aan 0.595 
1/20/2004 18:35:00 56.1597 57.11 1.067 55.9827 0.598 
1120/2004 18:38:20 59.4913 57.11 1.078 59.3143 0.604 
1120/2004 18:41:51 63,0197 57.11 1.078 62.8427 0.604 
1/20/2004 18:45:36 66.758 57.11 1.073 66.581 0.601 
1/20/2004 18:49:33 70.718 57.11 1.078 70.541 0.604 
1/20/2004 18:53:45 74.9113 57.11 1.073 74.7343 0.601 
1/20/2004 18:58:11 79.3547 57.11 1.073 79.1m 0.601 
1/20/2004 19:02:54 84.0613 57.11 1.073 83.8843 0.601 
1/20/2004 19:07:53 89.0463 57.11 1.073 88.8693 0.601 
1120/2004 19:13:10 94.3263 57.11 1.057 94.1493 0.592 
1/20/2004 19:18:45 99.9197 57.11 1.062 99.7427 0.595 
1/20/2004 19:24:41 105.8447 57.11 1.052 105.6677 0.589 
1/20/2004 19:30:57 112.1197 57.09 1.056 111.9427 0.592 
1/20/2004 19:37:36 118.768 57.09 1.051 118.591 0.589 
1/20/2004 19:44:39 125.8097 57.09 1.051 125.6327 0.589 
1/20/2004 19:52:06 133.268 57.09 1.051 133.091 0.589 
1/20/2004 20:00:00 141.168 57.09 1.051 140.991 0.589 
1/20/2004 20:08:22 149.5363 57.09 1.062 149.3593 0.595 
1/20/2004 20:17:14 158.4013 57.09 1.062 158.2243 0.595 
1/20/2004 20:26:38 167.7913 57.09 1.062 167.6143 0.595 
1/20/2004 20:36:34 1n.738 57.09 1.062 1n.561 0.595 
1/20/2004 20:46:34 187.738 57.09 1.062 187.561 0.595 
1/20/2004 20:56:34 197.738 57.07 1.061 197.561 0.594 
1/20/2004 21:00:34 207.738 57.07 1.045 207.561 0.585 
1/20/2004 21:16:34 217.738 57.07 1.045 217.561 0.585 
1/20/2004 21:26:34 227.738 57.07 1.04 227.561 0.583 
1120/2004 21:36:34 237.738 57.07 1.04 237.561 0.583 
1/20/2004 21:46:34 247.738 57.07 1.04 247.561 0.583 
1/20/2004 21:56:34 257.738 57.07 1.056 257.561 0.592 
1/20/2004 22.116:34 267.738 57.07 1.04 267.561 0.583 
1/20/2004 22:16:34 2n.738 57.07 1.04 277.561 0.583 
1/20/2004 22:26:34 287.738 57.07 1.04 287.561 0.583 
1/20/2004 22:36:34 297.738 57.07 1.034 297.561 0.579 
1/20/2004 22:46:34 307.738 57.07 1.034 307.561 0.579 
1120/2004 22:56:34 317.738 57.07 1.034 317.561 0.579 
1120/2004 23:00:34 327.738 57.07 1.034 327.561 0.579 
1/20/2004 23:16:34 337.738 57.07 1.034 337.561 0.579 
1/20/2004 23:26:34 347.738 57.07 1.034 347.561 0.579 
1/20/2004 23:36:34 357.738 57.07 1.029 357.561 0.576 
1/20/2004 23:46:34 367.738 57.07 1.029 367.561 0.576 
1/20/2004 23:56:34 3n.738 57.07 1.029 an.561 0.576 
1121l2004 0:06:34 387.738 57.07 1.029 387.561 0.576 
1121l2004 0:16:34 397.738 57.07 1.04 397.561 0.583 
1/2112004 0:26:34 407.738 57.07 1.024 407.561 0.574 
1121l2004 0:36:34 417.738 57.07 1.04 417.561 0.583 
1121l2004 0:46:34 427.738 57.07 1.04 427.561 0.583 
1121l2004 0:56:34 437.738 57.07 1.034 437.561 0.579 
1/2112004 1:06:34 447.738 57.07 1.034 447.561 0.579 
1/2112004 1:16:34 457.738 57.07 1.034 457.561 0.579 
1121l2004 1:26:34 467.738 57.07 1.034 467.561 0.579 
1121l2004 1.:36:34 4n.738 57.07 1.034 4n.561 0.579 
1121l2004 1:46:34 487.738 57.07 1.034 487.561 0.579 
1/2112004 1:56:34 497.738 57.07 1.034 497.561 0.579• 
112112004 2:06:34 507.738 57.05 1.018 507.561 0.570 
1121l2004 2:16:34 517.738 57.05 1.018 517.561 0.570 
1/2112004 2:26:34 527.738 57.05 1.013 527.561 0.568 
1121/2004 2:36:34 537.738 57.07 1.013 537.561 0.568 
112112004 2:46:34 547.738 57.07 1.013 547.561 0.568· 
1121/2004 2:56:34 557.738 57.05 1.013 557.561 0.568 
1121l2004 3:06:34 567.738 57.07 1.013 567.561 0.568 
1121/2004 3:16:34 5n.738 57.05 1.013 sn.561 0.568 
1121/2004 3:26:34 587.738 57.05 1.007 587.561 0.564 
1121/2004 3:36:34 597.738 57.07 1.008 597.561 0.565 
1121/2004 3:46:34 aOU38 57.05 1.007 607.561 0.564 
1/2112004 3:56:34 617.738 57.07 1.019 617.561 0.571 
1/2112004 4:06:34 627.738 57.05 1.023 627.561 0.573 
1121/2004 4:16:34 637.738 57.05 1.023 637.561 0.573 
1121/2004 4:26:34 647.738 57.05 1.018 647.561 0.570 
112112004 4:36:34 657.738 57.05 1.018 657.561 0.570 
112112004 4:46:34 667.738 57.05 1.018 667.561 0.570 
1/21/2004 4:56:34 6n.738 57.05 1.002 6n.561 0.561 
1121/2004 5:06:34 687.738 57.05 1.002 687.561 0.561 
1121/2004 5:16:34 697.738 57.05 0.997 697.561 0.559 
1/21/2004 5:26:34 707.738 57.05 1.013 707.561 0.568 
1121/2004 5:36:34 717.738 57.05 1.013 717.561 0.568 
1121/2004 5:46:34 727.738 57.05 1.013 727.561 0.568 
1121/2004 5:56:34 737.738 57.05 1.013 737.561 0.568 
1121/2004 6:06:34 747.738 57.05 1.007 747.561 0.564 
1121/2004 6:16:34 757.738 57.05 1.007 757.561 0.564 
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1fl1/2004 6:26:34 767.738 57.05 1.007 767.561 0.564 
1fl1/2004 6:36:34 777.738 57.05 0.997 777.561 0.559 
1fl1/2004 6:46:34 787.738 57.05 0.992 787.561 0.556 
1/21/2004 6:56:34 797.738 57.07 0.992 797.561 0.556 
1fl1/2004 7:06:34 807.738 57.05 0.992 807.561 0.556 
1121/2004 7:16:34 817.738 57.05 1.002 817.561 0.561 
1121/2004 7:26:34 827.738 57.05 0.992 827.561 0.556 
1/21/2004 7:36:34 837.738 57.07 0.992 837.561 0.556 
1fl1/2004 7:46:34 847.738 57.05 0.992 847.561 0.556 
1fl1/2004 7:56:34 857.738 57.05 0.986 857.561 0.552 
1fl1/2004 8:06:34 867.738 57.05 0.986 867.561 0.552 
1fl1/2004 8:16:34 877.738 57.05 0.986 877.561 0.552 
1fl1/2004 8:26:34 887.738 57.05 0.981 887.561 0.550 
1fl1/2004 8:36:34 897.738 57.05 0.986 897.561 0.552 
1fl1/2004 8:46:34 907.738 57.05 0.981 907.561 0.550 
1fl1/2004 8:56:34 917.738 57.05 0.986 917.561 0.552 
1fl1/2004 9:06:34 927.738 57.05 0.981 927.561 0.550 
1fl1/2004 9:16:34 937.738 57.05 0.986 937.561 0.552 
1fl1/2004 9:26:34 947.738 57.05 0.981 947.561 0.550 
1fl1/2004 9:36:34 957.738 57.05 0.981 957.561 0.550 
1fl1/2004 9:46:34 967.738 57.05 0.981 967.561 0.550 
1fl1fl004 9:56:34 977.738 57.05 0.976 977.561 0.547 
1fl1/2004 10:06:34 987.738 57.05 0.992 987.561 0.556 
1fl1/2004 10:16:34 997.738 57.07 0.992 997.561 0.556• 
1121/2004 10:26:34 1007.738 57.05 0.992 1007.561 0.556 
1fl1/2004 10:36:34 1017.738 57.05 0.992 1017.561 0.556 
1fl1/2004 10:46:34 1027.738 57.05 0.992 1027.561 0.556 
1121/2004 10:56:34 1037.738 57.05 0.992 1037.561 0.556 
1fl1/2004 11:06:34 1047.738 57.05 0.992 1047.561 0.556 
1fl1/2004 11:16:34 1057.738 57.05 0.976 1057.561 0.547 
1fl1/2004 11:26:34 1067.738 57.05 0.971 1067.561 0.544 
1fl1/2004 11:36:34 1077.738 57.05 0.971 1077.561 0.544 
1fl1/2004 11:46:34 1087.738 57.05 0.971 1087.561 0.544 
1fl1/2004 11:56:34 1097.738 57.05 0.971 1097.561 0.544 
1fl1/2004 12:06:34 1107.738 57.05 0.986 1107.561 0.552 
1fl1/2004 12:16:34 1117.738 57.05 0.981 1117.561 0.550 
1fl1/2004 12:26:34 1127.738 57.05 0.981 1127.561 0.550 
1fl1/2004 12:36:34 1137.738 57.05 0.965 1137.561 0.541 
1fl1/2004 12:46:34 1147.738 57.05 0.965 1147.561 0.541 
1fl1/2004 12:56:34 1157.738 57.05 0.965 1157.561 0.541 
1/21/2004 13."06:34 1167.738 57.05 0.965 1167.561 0.541 
1fl1/2004 13:16:34 1177.738 57.05 0.976 1177.561 0.547 
1fl1/2004 13:26:34 1187.738 57.05 0.976 1187.561 0.547 
1fl1/2004 13:36:34 1197.738 57.05 0.976 1197.561 0.547 
1fl1/2004 13:46:34 1207.738 57.05 0.976 1207.561 0.547 
1fl1/2004 13:56:34 1217.738 57.05 0.976 1217.561 0.547 
1fl1fl004 14:06:34 1227.738 57.05 0.971 1227.561 0.544 
1fl1/2004 14:16:34 1237.738 57.05 0.965 1237.561 0.541 
1fl1fl004 14:26:34 1247.738 57.05 0.955 1247.561 0.535 
1fl1fl004. 14:36:34 1257.738 57.05 0.955 1257.561 0.535 
1fl1/2004 14:46:34 1267.738 57.05 0.955 1267.561 0.535 
1fl1/2004 14:56:34 1277.738 57.05 0.955 1277.561 0.535 
1fl1/2004 15:06:34 1287.738 57.05 0.955 1287.561 0.535 
1fl1/2004 15:16:34 1297.738 57.05 0.955 1297.561 0.535 
1fl1/2004 15:26:34 1307.738 57.05 0.949 1307.561 0.532 
1fl1/2004 15:36:34 1317.738 57.05 0.949 1317.561 0.532 
1fl1/2004 15:46:34 1327.738 57.05 0.949 1327.561 0.532 
1fl1/2004 15:56:34 1337.738 57.oS 0.949 1337.561 0.532 
1fl1/2004 16:06:34 1347.738 57.05 0.949 1347.561 0.532 
1121/2004 16:16:34 1357.738 57.05 0.965 1357.561 0.541 
1fl1/2004 16:26:34 1367.738 57.05 0.96 1367.561 0.538 
1fl1/2004 16:36:34 1377.738 57.05 0.96 1377.561 0.538 
1121/2004 16:46:34 1387.738 57.05 0.944 1387.561 0.529 
1fl1/2004 16:56:34 1397.738 57.05 0.944 1397.561 0.529 
1fl1fl004 17:06:34 1407.738 57.05 0.944 1407.561 0.529 
1fl1/2004 17:16:34 1417.738 57.05 0.944 1417.561 0.529 
1fl1/2004 17:26:34 1427.738 57.05 0.944 1427.561 0.529 
1fl1/2004 17:36:34 1437.738 57.05 0.944 1437.561 0.529 
1121/2004 17:46:34 1447.738 57.05 0.939 1447.561 0.526 
1/21/2004 17:56:34 1457.738 57.05 0.939 1457.561 0.526 
1fl1/2004 18:06:34 1467.738 57.05 0.955 1467.561 0.535 
112.1/2004 18:16:34 1477.738 57.05 0.939 1477.561 0.526 
1/21/2004 18:26:34 1487.738 57.05 0.939 1487.561 0.526 
1/21/2004 18:38:34 1497.738 57.05 0.934 1497.561 0.523 
1fl1/2004 18:46:34 1507.738 57.05 0.939 1507.561 0.526• 
1/21/2004 18:56:34 1517.738 57.05 0.949 1517.561 0.532 
1/2112004 19:06:34 1527.738 57.05 0.949 1527.561 0.532 
112112004 19:16:34 1537.738 57.05 0.949 1537.561 0.532 
1121/2004 19:26:34 1547.738 57.05 0.949 1547.561 0.532 
1/21fl004 19:36:34 1557.738 57.05 0.949 1557.561 0.532 
1/21/2004 19:46:34 1567.738 57.05 0.944 1567.561 0.529 
1/21/2004 19:56:34 1577.738 57.05 0.934 1577.561 0.523 
1/21fl004 20:06:34 1587.738 57.05 0.944 1587.561 0.529 
1/21fl004 20:18:34 1597.738 57.05 0.928 1597.561 0.520 
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1/21/2004 20:26:34 1607.738 57.05 0.928 1607.561 0.520 ~ 

1/21/2004 20:36:34 1617.738 57.05 0.928 1617.561 0.520 
1/21/2004 20:46:34 1627.738 57.05 0.928 1627.561 0.520 
112112004 20:56:34 1637.738 57.05 0.928 1637.561 0.520 
1/21/2004 21:06:34 1647.738 57.05 0.928 1647.561 0.520 
1/21/2004 21:16:34 1657.738 57.05 0.939 1657.561 0.526 
1121/2004 21:26:34 1667.738 57.05 0.944 1667.561 0.529 
1/21/2004 21:36:34 1677.738 57.05 0.928 1677.561 0.520 
1121/2004 21:46:34 1687.738 57.05 0.928 1687.561 0.520 
1/2112004 21:56:34 1697.738 57.05 0.923 1697.561 0.517 
112112004 22:06:34 1707.738 57.05 0.923 1707.561 0.517 
112112004 22:16:34 1717.738 57.05 0.923 1717.561 0.517 
1/21/2004 22:26:34 1727.738 57.05 0.923 1727.561 0.517 
1/21/2004 22:36:34 1737.738 57.05 0.923 1737.561 0.517 
1/21/2004 22:46:34 1747.738 57.05 0.923 1747.561 0.517 
1121/2004 22:56:34 1757.738 57.05 0.923 1757.561 0.517 
1121/2004 23:06:34 1767.738 57.05 0.918 1767.561 0.514 
1121/2004 23:16:34 1777.738 57.05 0.918 1777.561 0.514 
1121/2004 23:26:34 1787.738 57.05 0.923 1787.561 0.517 
112112004 23:36:34 1797.738 57.05 0.939 1797.561 0.526 
1/21/2004 23:46:34 1807.738 57.05 0.934 1807.561 0.523 
1/21/2004 23:56:34 1817.738 57.05 0.934 1817.561 0.523 
1/22/2004 0:06:34 1827.738 57.05 0.928 1827.561 0.520 
1/2212004 0:16:34 1837.738 57.05 0.928 1837.561 0.520 
1/22/2004 0:26:34 1847.738 57.05 0.928 1847.561 0.520 
1122/2004 0:36:34 1857.738 57.05 0.928 1857.561 0.520 
1122/2004 0:46:34 1867.738 57.05 0.928 1867.561 0.520 
1122/2004 0:56:34 1877.738 57.05 0.923 1877.561 0.517 
1/22/2004 1:06:34 1887.738 57.05 0.907 1887.561 0.508 
1122/2004 1:16:34 1897.738 57.05 0.907 1897.561 0.508 
1/22/2004 1:26:34 1907.738 57.05 0.907 1907.561 0.508 
1122/2004 1:36:34 1917.738 57.05 0.907 1917.561 0.508 
1/22/2004 1:46:34 1927.738 57.05 0.907 1927.561 0.508 
1122/2004 1:56:34 1937.738 57.05 0.907 1937.561 0.508 
1122/2004 2:06:34 1947.738 57.05 0.907 1947.561 0.508 
1122/2004 2:16:34 1957.738 57.05 0.902 1957.561 0.505 
1122/2004 2:26:34 1967.738 57.05 0.907 1967.561 0.508 
1122/2004 2:36:34 1977.738 57.05 0.902 1977.561 0.505 
1122/2004 2:46:34 1987.738 57.05 0.902 1987.561 0.505 
1/22/2004 2:56:34 1997.738 57.05 0.902 1997.561 o.505• 
1/22/2004 3:06:34 2007.738 57.05 0.902 2007.561 0.505 
1/22/2004 3:16:34 2017.738 57.05 0.897 2017.561 0.503 
1/2212004 3:26:34 2027.738 57.05 0.902 2027.561 0.505 
1/22/2004 3:36:34 2037.738 57.05 0.902 2037.561 0.505 
1/2212004 3:46:34 2047.738 57.05 0.897 2047.561 0.503 
1122/2004 3:56:34 2057.738 57.05 0.897 2057.561 0.503 
1122/2004 4:06:34 2067.738 57.05 0.897 2067.561 0.503 
1/22/2004 4:16:34 2077.738 57.05 0.912 2077.561 0.511 
1122/2004 4:26:34 2087.738 57.05 0.912 2087.561 0.511 
1/2212004 4:36:34 2097.738 57.05 0.907 2097.561 0.508 
1122/2004 4:46:34 2107.738 57.05 0.897 2107.561 0.503 
1122/2004 4:56:34 2117.738 57.05 0.897 2117.561 0.503 
1/22/2004 5:06:34 2127.738 57.05 0.891 2127.561 0.499 
112212004 5:16:34 2137.738 57.05 0.907 2137.561 0.508 
1122/2004 5:26:34 2147.738 57.05 0.907 2147.561 0.508 
1/22/2004 5:36:34 2157.738 57.05 0.907 2157.561 0.508 
1122/2004 5:46:34 2167.738 57.05 0.891 2167.561 0.499 
112212004 5:56:34 2177.738 57.05 0.891 2177.561 0.499 
1/2212004 6:06:34 2187.738 57.05 0.891 2187.561 0.499 
1/22/2004 6:16:34 2197.738 57.05 0.891 2197.561 0.499 
1122/2004 6:26:34 2207.738 57.05 0.891 2207.561 0.499 
1/22/2004 6:36:34 2217.738 57.05 0.891 2217.561 0.499 
1/22/2004 6:46:34 2227.738 57.05 0.891 2227.561 0.499 
112212004 6:56:34 2237.738 57.05 0.886 2237.561 0.496 
1/22/2004 7:06:34 2247.738 57.05 0.886 2247.561 0.496 
1122/2004 7:16:34 2257.738 57.05 0.886 2257.561 0.496 
1/22/2004 7:26:34 2267.738 57.05 0.886 2267.561 0.496 
1/2212004 7:36:34 2277.738 57.05 0.886 2277.561 0.496 
112212004 7:46:34 2287.738 57.05 0.902 2287.561 0.505 
1122/2004 7:56:34 2297.738 57.05 0.897 2297.561 0.503 
1/22/2004 .8:06:34 2307.738 57.05 0.881 2307.561 0.494 
1122/2004 8:16:34 2317.738 57.05 0.881 2317.561 0.494 
1/2212004 8:26:34 2327.738 57.05 0.881 2327.561 0.494 
1122/2004 8:36:34 2337.738 57.05 0.897 2337.561 0.503 
112212004 8:46:34 2347.738 57.05 0.897 2347.561 0.503 
1122/2004 8:56:34 2357.738 57.05 0.897 2357.561 0.503 
1122/2004 9:06:34 2367.738 57.05 0.891 2367.561 0.499 
1122/2004 9:16:34 2377.738 57.05 0.891 2377.561 0.499 
112212004 9:26:34 2387.738 57.05 0.897 2387.561 0.503 
112212004 9:36:34 2397.738 57.05 0.891 2397.561 0.499 
112212004 9:46:34 2407.738 57.05 0.891 2407.561 0.499 
1/22/2004 9:56:34 2417.738 57.05 0.876 2417.561 0.491 
1/22/2004 10:06:34 2427.738 57.05 0.876 2427.561 0.491 
1/22/2004 10:16:34 2437.738 57.05 0.876 2437.561 0.491 
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1122/2004 10:26:34 2447.738 57.05 0.876 2447.561 0.491 
1/22l2004 10:36:34 2457.738 57.05 0.876 2457.561 0.491 
1122/2004 10:46:34 2467.738 57.05 0.886 2467.561 0.496 
1/22/2004 10:56:34 24n.738 57.05 0.891 2477.561 0.499 
1/22/2004 11:06:34 2487.738 57.05 0.891 2487.561 0.499 
1/22/2004 11:16:34 2497.738 57.05 0.888 2497.561 0.496• 
1/22/2004 11:26:34 2507.738 57.0S 0.886 2507.561 0.496 
1/22/2004 11:36:34 2517.738 57.05 0.881 2517.561 0.494 
1/22/2004 11:46:34 2527.738 57.05 0.886 2527.561 0.496 
1/22/2004 11:56:34 2537.738 57.05 0.886 2537.561 0.496 
1/22/2004 12:06:34 2547.738 57.05 0.886 2547.561 0.496 
1/22/2004 12:16:34 2557.738 57.0S 0.886 2557.561 0.496 
1/22/2004 12:26:34 2567.738 57.05 0.881 2567.561 0.494 
1/22/2004 12:36:34 2577.738 57.05 0.881 2577.561 0.494 
1/22/2004 12:46:34 2587.738 57.05 0.881 2587.561 0.494 
1/22/2004 12:56:34 2597.738 57.05 0.881 2597.561 0.494 
1/22/2004 13:06:34 2607.738 57.05 0.881 2607.561 0.494 
1/22/2004 13:16:34 2617.738 57.0S 0.881 2617.561 0.494 
1/22/2004 13:26:34 2627.738 57.05 0.881 2627.561 0.494 
1/22/2004 13:36:34 2637.738 57.05 0.865 2637.561 0.485 
1/22/2004 13:46."34 2647.738 57.05 0.865 2647.561 0.485 
1/22/2004 13:56:34 2657.738 57.0S 0.865 2657.561 0.485 
1/22/2004 14:06:34 2667.738 57.05 0.865 2667.561 0.485 
1/22/2004 14:16:34 2677.738 57.05 0.86 2677.561 0.482 
1/22/2004 14:26:34 '2687.738 57.05 0.665 2687.561 0.485 
1/22/2004 14:36:34 2697.738 57.05 0.86 2697.561 0.482 
1/22/2004 14:46:34 2707.738 57.05 0.86 2707.561 0.482 
1/22/2004 14:56:34 2717.738 57.05 0.86 2717.561 0.482 
1/22/2004 15:06:34 2727.738 57.05 0.86 2727.561 0.482 
1/22/2004 15:16:34 2737.738 57.05 0.86 2737.561 0.482 
1/22/2004 15:26:34 2747.738 57.05 0.87 2747.561 0.487 
1/22/2004 15:36:34 2757.738 57.05 0.87 2757.561 0.487 
1/22/2004 15:46:34 2767.738 57.05 0.87 2767.561 0.487 
1/22/2004 15:56:34 2777.738 57.05 0.87 2777.561 0.487 
1/22/2004 16:06:34 2787.738 57.0S 0.87 2787.561 0.487 
1122/2004 16:16:34 2797.738 57.05 0.87 2797.561 0.487 
1/22/2004 16:26:34 2807.738 57.05 0.87 2807.561 0.487 
1122/2004 16:36:34 2817.738 57.05 0.854 2817.561 0.478 
1/22/2004 16:46:34 2827.738 57.05 0.854 2827.561 0.478 
1/22/2004 16:56:34 2837.738 57.05 0.865 2837.561 0.485 
1/22/2004 17:06:34 2847.738 57.05 0.849 2847.561 0.476 
1/22/2004 17:16:34 2857.738 57.0S 0.854 2857.561 0.478 
1/22/2004 17:26:34 2867.738 57.05 0.849 2867.561 0.476 
1/22/2004 17:36:34 2877.738 57.05 0.849 2877.561 0.476 
1f22!2004 17:46:34 2887.738 57.05 0.849 2887.561 0.476 
1/22/2004 17:56:34 2897.738 57.05 0.849 2897.561 0.476 • 
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CALCULATION OF HYDRAULIC CONDUCTIVITY (K)1 

Number of data points in the slug 
test 

Slope of the line that linearly 
approximates ln(h/hO) (min 

-mx+b: 
Y-intercept of the line that 

linearly approximates ln(h/hO) (b 
iny=mx+b): 

Actual Y-intercept is set to 0. 

T0 (min): 

K (ft/min): 

K (ft/day): 

0.00 

0.000 

-0.100 

-0.200 

-0.300 

s 
~-0.400 
.5 

-0.500 

-0.600 

-0.700 

-0.800 

500.00 1000.00 

T0: Time at which ln(H/H0)=-1 

K = r2*1n(URV(2LT0) 

Time, minutes 
1500.00 2000.00 

n: Number of data points. x: 
Elapsed time point. y: 
ln{H/HO) point 

L: Screened/monitored interval 

below water table (ft) 

r: .Well radius (ft) 

. R: Gravel pack radius (ft) 

2500.00 3000.00 3500.00 

1. HVORSLEV, M.J. 1951. Time Lag and Soil Permeability in Groundwater Observations. U.S. Arrmy 
Corps of Engineers. Waterways Experiment Station Bulletin 36, Vicksburg, Mississippi. 



HYDRAULIC CONDUCTIVITY TEST DATA/ CALCULATIONS 

Note: Yellow cells are input cells, blue cells are automatically calculated 

Project Name: 

Project No.: 

Method of Inducing Water 
Level Change: 

Reference Pt (Top of 
Casing, Transducer, etc): 

Test Type (Rising Head I 
Falling Head): 

Well Radius, r (ft.): 

Radius of Sand/Gravel Pack Interval, 
R (ft): 

Screened I Monitored Interval Below 
Water Table, L (ft): 
Static Water Level (Depth/ Elevation) 
(ft.): 

Baseline Reading for Test Data (SWL, 
Transducer Reading, etc): 

TEST DATA 

Well / Boring No.: 

Test No.: 

Geologist: 

Checked 
by/Date: 

Note: To exclude a data point from the regression, place an •x• in the •exclude• 
column I data infs row. The first row cannot be excluded. 

Exclude 
Orawdown 

Elap~ Time or Head (H) 
(mm) feet 

~~~~~~~~~0-~2~6n~
0

~~~~~~~~ M 0.561 
1.90n 

10.3643 
49.8693 
497.561 
997.561 

1497.561 
1997.561 
2497.561 
2897.561 

ln(Hltlo) 



TETRA-TEC 

HYDRAULICC 
Hvorslev Metho 

IVITY TEST DATA EVALUATION SHEET 

Project Name: 
Project No.: 

Test Type: 

CraneNSWC 
9060 

Rising head 

Done By: FWAamser 
Checked By: 

Radius of Well Casing On.) : 
Effective Radius of Well screen (in.): 

length of Well screen (ft): 
Time for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

I 
.Oe>~ 1=r 

. 2. oe ' 2.5 = R / 
13.45 =LV 

11300 =To 

9.52E-08 ftJmin. 

WelUBoring No.: 

Aquifer Type: 
Test Date:· 

Equation: 

13MWT45 
Bedrock 
21-Jan-04 

1.59E-09 
[) cl,37E-04 

4.84E-08 

ft./sec. 
ft./dav 
cm./ sec. 

r2 x Ln(LIR.) 
K= 2x L x To 

~ 1 D~~LX 
<P z 

"" 
~.Y 

ltv ( f ~·'-IS/. 208) 
'61111!111 ' - fill -• 

l~.YS- x 11 ~on 

'f 
' 

tO - S F 1; I("\ '""' 
. C--t-+ 13 C-- [<=- F- I) 

/fl?!>~-
2---IB-0'-1 

... 



TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

CraneNSWC 
9060 

Falling head 

Done By: FWRamser 
Checked By: 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen (in.) : 

Length of Well Screen (ft.) : 

Time for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
2.5=R 

12.72 = L 
0.264 =To 

4.25E-03 ft./ min. 
7.09E-05 ft./sec. 
6.12E+OO ft./ day 
2.16E-03 cmJsec. 

WelUBoring No.: 
Aquifer Type: 
Test Date: 

Equation: 

13MWT46 
Bedrock 
21-Jan-04 

r 2 x Ln(IJR) 
K = _2_x_L_x......_T_o .... 
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Tetra Tech NUS, Inc. 

HYDRAWC CONXJCTIVITY 
TESTING DATA SHEET ~ 

PRo.ECT NAME: . hl~ .. w..c;.; ... ~t.:~.E=··············--·································-·--··· WELL/BORING NO.: J .. }~.~.~. 

PRo.ECT NO.: ···--9.0.~Q······-······················· GEa..OGIST: .E~~ ... W. ... f?.~:~~······-·························· 
~·· WELL DIAMETER: . .... . ..••.••........... ~ l.ENGTH/OEPTH: .lQ~._'?.JA~£.:: .. (e_1..~.fe.~ 1EST NO.: ·-·.J·········-······ 

STATIC WATER l£VEL (Depthftlewtlon): .. 5::.1:-.. ~3. ..................... -·················-················· DA TE: • l-:.2.\:0.j_ .......... 

1EST TIPE (Rising/Falling/Constant Head): •.. f.:~.k.t~"--··············-···· aiEa<ED: ·············-··--·······-··········-···· 
MElHOO OF INDUCING WATER l£VEL CHANGE: .~Y.~lQ .... -.~~-~ .... :1.:.1.~.-~ .. -'?!J~~ PAGE ·-···OF .•.••..•... 

REfERENCE PT. FOR Yt1.. MEAS. (Top of Casing. Transducer, etc.): .. W..A:'Ji/L~fl...fh'-~ .. 9.!;~ .. ::--~~.E ........ 
ELAPSED MEASURED - ORAWDO'tli ) ELAPSED MEASURED ORAV.00~ lllEl L SCHEMAJIC 

TIME WATER ~l OR HEAD AH TIME WA~~ LEVEL OR HE~ AH} re 
(min. or aec.l (feet (feet) (min. or eec.) feet) (feet . - .... >-WEl.Li'• 
0.0 CJ .. 07- BOREHOLE• 

Oc \l 3 .. l {("70 3<:t' 

0 ~ i~ t. 9 7 I Dlplba (me) 

0 .17 L l.f () 5tt. l4 r-
0 .iS"" t,,b~ 51.fD'i" 
0 .??' o.~tt/t ~- s;z.;-1.~~ it= 
() . 'tS- 0. '-t~(, z-------
n;..,SS° (') .. 2'\ \ ~Etij ... ~-
O~~~ 

, ... ,_ 
O~t7'l ::en: 

C7.C,S' ~= 
~ 70. '£"_. 
~ 5" ... 
'5l 1ndlcate SW.. 
Depth on Dnlwlng 

REMARKS: 

::1111111••••••••••••••=:~:~iii;~:::::: 
4 

t::t::lr:t:f:t::t:tldct:t:t:t::t::t:l::t:t:t:t::t::t:l::t:t±t:t::t:l::t:t±t:t::t:l::t:t:t±:t:t:i±±:t:ti:j ............................................................ . 

CALCS,SKETCH MAPS, ETC.: 



13mwt46_1 

In-Situ Inc. MiniTroll Pro 

Reoort generated: 1/2212004 21:39:35 
Reoort from file: ... \SN08670 2004-01-21 120509 13mwt46t1.bin 
Win-Situ Version 4.41 -

Serial number: 8670 
Firmware Version 3.07 
Unit name: 

Test name: 13mwt46t1 

Test defined on: 1/21/2004 9:33:44 
Test started on: 1/21/2004 12:05:09 
Test stoooed on: NIA NIA 
Test extracted on: NIA NIA 

Data gathered using Loaarithmic testirlQ 
Maximum time between data 1 Minutes. 
Number of data samoles: 108 

TOTAL DATA SAMPLES 108 

Channel number [1] 
Measurement tvoe: Temperature 
Channel name: 

Channel number {21 
Measurement tvoe: Pressure 
Channel name: Water level 
Sensor Range: 100PSIG. 
Specific gravity: 1 
Mode: TOC 
User-defined reference: 0 FeetH20 
Referenced on: test start 
Pressure head at reference: 9.505 FeetH20 PJlr1'J. 

PL.4T1il.l -=-• 
Chan[11 Chanr21 

Adjusted 
Date Time ET (min) Fahrenheit FeetH20 ET. (min) h/ho ho= -1.4 

-------- ____ .,. __ ------------ ------------ --------------
1/21/2004 12:05:09 0 54.3 0 
1/21/2004 12:05:09 0.005 54.32 -0.012 
1/2112004 12:05:09 O.Q1 54.32 -0.024 
1/21/2004 12:05:09 O.Q15 54.34 -0.023 
1/21/2004 12:05:10 0.02 54.34 -0.023 
1/21/2004 12:05:10 0.025 54.34 -0.03 
1/2112004 12:05:10 0.03 54.34 -0.023 
1/21/2004 12:05:11 0.035 54.37 -0.029 
1/2112004 12:05:11 0.04 54.37 -0.029 
1/21/2004 12:05:11 0.045 54.37 -0.029 
1/21/2004 12:05:12 0.05 54.37 -0.029 
1/21/2004 12:05:12 0.055 54.37 -0.029 
1/21/2004 12:05:12 0.06 54.37 -0.029 
1/21/2004 12:05:12 0.065 54.37 -0.029 
1/21/2004 12:05:13 0.07 54.37 -0.029 
1/21/2004 12:05:13 0.075 54.37 -0.029 
1/21/2004 12:05:13 0.08 54.37 -0.029 
1/21/2004 12:05:14 0.085 54.37 -0.029 
1/21/2004 12:05:14 0.09 54.37 -0.029 
1/21/2004 12:05:14 0.095 54.39 -0.221 
1/21/2004 12:05:15 0.1 54.39 -1.056 
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1/21/2004 12:05:15 0.1058 54.39 -3.088 
1/21/2004 12:05:15 0.112 54.39 -3.212 
1/21/2004 12:05:16 0.1185 54.39 -1.866 
1/21/2004 12:05:16 0.1255 54.39 -0.732 
1/21/2004 12:05:17 0.1328 54.39 -1.972 -

1/21/2004 12:05:17 0.1407 54.39 -1.38 
1/21/2004 12:05:18 0.149 54.39 -1.686 
1/21/2004 12:05:18 0.1578 54.39 -1.305 
1/21/2004 12:05:19 0.1672 54.37 -1.4 0.000 1.000 • 
1/21/2004 12:05:19 o.1n 54.37 -1.35 0.010 0.964 
1/21/2004 12:05:20 0.1875 54.37 -1.3 0.020 0.929 • 
1/21/2004 12:05:20 0.1985 54.37 -1.244 '0.031 0.889 
1/21/2004 12:05:21 0.2102 54.37 -1.188 0.043 0,649 
1/21/2004 12:05:22 0.2227 54.37 -1.138 0.056 0.813 • 
1/21/2004 12:05:23 0.2358 54.37 -1.082 0.069 o.n3 
1/21/2004 12:05:24 0.2498 54.34 -1.027 0.083 0.734 
1/21/2004 12:05:24 0.2647 54.34 -0.971 0.098 0.694 • 
1/21/2004 12:05:25 0.2803 54.34 -0.914 0.113 0.653 
1/21/2004 12:05:26 0.297 54.34 -0.852 0.130 0.609 
1/21/2004 12:05:27 0.3147 54.34 -0.796 0.148 0.569. 
1/21/2004 12:05:29 0.3333 54.34 -0.74 0.166 0.529 
1/21/2004 12:05:30 0.3532 54.34 -0.664 0.186 0.489 
1/21/2004 12:05:31 0.3742 54.34 -0.622 0.207 0.444. 
1/21/2004 12:05:32 0.3963 54.34 -0.572 0.229 0.409 
1/21/2004 12:05:34 0.4198 54.34 -0.516 0.253 0.369 
1/21/2004 12:05:35 0.4447 54.34 -0.466 0.278 0.333 
1/21/2004 12:05:37 0.4697 54.34 -0.416 0.303 0.297 • 
1/21/2004 12:05:38 0.4963 54.34 -0.372 0.329 0.266 
1/21/2004 12:05:40 0.5247 54.34 -0.329 0.358 0.235 
1/21/2004 12:05:42 0.5547 54.34 -0.291 0.388 0.208 
1/21/2004 12:05:44 0.5863 54.34 -0.248 0.419 o.1n 
1/21/2004 12:05:46 0.6213 54.34 -0.217 0.454 0.155 
1/21/2004 12:05:48 0.658 54.34 -0.179 0.491 0.128 
1/21/2004 12:05:50 0.6963 54.34 -0.154 0.529 0.110 
1/21/2004 12:05:53 0.738 54.34 -0.129 0.571 0.092 
1/21/2004 12:05:55 0.7813 54.34 -0.111 0.614 0.079 
1/21/2004 12:05:58 0.828 54.34 -0.092 0.661 0.066 
1/21/2004 12:06:01 0.8763 54.34 -0.079 0.709 0.056 
1/21/2004 12:06:04 0.928 54.34 -0.073 0.761 0.052 
1/21/2004 12:06:08 0.983 54.34 -0.067 0.816 0.048 
1/2112004 12:06:11 1.0413 54.32 -0.062 0.874 0.044 
1/21/2004 12:06:15 1.103 54.32 -0.055 0.936 0.039 
1/2112004 12:06:19 1.168 54.32 -0.049 1.001 0.035 
1/21/2004 12:06:23 1.238 54.32 -0.049 1.071 0.035 
1/21/2004 12:06:27 1.3113 54.32 -0.043 1.144 0.031 
1/21/2004 12:06:32 1.3897 54.32 -0.043 1.223 0.031 
1/21/2004 12:06:37 1.473 54.32 -0.043 1.306 0.031 
1/21/2004 12:06:42 1.5613 54.32 -0.043 1.394 0.031 
1/21/2004 12:06:48 1.6547 54.32 -0.037 1.488 0.026 
1/21/2004 12:06:54 1.753 54.32 -0.037 1.586 0.026 
1/21/2004 12:07:00 1.858 54.32 -0.037 1.691 0.026 
1/21/2004 12:07:07 1.968 54.32 -0.037 1.801 O.O:l6 
1/21/2004 12:07:14 2.0647 54.3 -0.037 1.918 0.026 
1/21/2004 12:07:21 2.2097 54.3 -0.037 2.043 0.026 
1121/2004 12:07:29 2.3413 54.3 -0.031 2.174 0.022 
1/21/2004 12:07:37 2.4813 54.3 -0.031 2.314 0.022 
1/21/2004 12:07:46 2.6297 54.3 -0.037 2.463 0.026 
1121/2004 12:07:56 2.7863 54.3 -0.031 2.619 0.022 
1/21/2004 12:08:06 2.953 54.3 -0.031 2.786 0.022 
1/21/2004 12:08:16 3.1297 54.3 -0.031 2.963 0.022 
1/21/2004 12:08:28 3.3163 54.3 -0.031 3.149 0.022 
1/21/2004 12:08:39 3.5147 54.3 -0.031 3.348 0.022 
1/21/2004 12:08:52 3.7247 54.3 -0.031 3.558 0.022 
1/21/2004 12:09:05 3.9463 54.3 -0.031 3.n9 0.022 
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1/21/2004 12:09:19 4.1813 54.3 -0.031 4.014 0.022 
1/21/2004 12:09:34 4.4297 54.3 -0.025 4.263 O.Q18 
1/21/2004 12:09:50 4.693. 54.3 -0.031 4.526 0.022 
1/21/2004 12:10:07 4.973 54.3 -0.025 4.806 O.Q18 
1/21/2004 12:10:25 5.2697 54.28 -0.032 5.103 0.023 -

1121/2004 12:10:44 5.583 54.28 -0.026 5.416 0.019 
1/21/2004 12:11:03 5.9147 54.28 -0.026 5.748 0.019 
1121/2004 12:11:25 6.2663 54.28 -0.032 6.099 0.023 
1/21/2004 12:11:47 6.6397 54.28 -0.026 6.473 0.019 
1/21/2004 12:12:11 7.0347 54.28 -0.032 6.868 0.023 
1/21/2004 12:12:36 7.453 54.28 -0.026 7.286 0.019 
1/21/2004 12:13:02 7.8963 54.28 -0.026 7.729 0.019 
1/21/2004 12:13:31 8.3663 54.28 -0.026 8.199 0.019 
1/21/2004 12:14:00 8.8647 54.25 -0.026 8.698 0.019 
1/21/2004 12:14:32 9.3913 54.25 -0.033 9.224 0.024 
1121/2004 12:15:06 9.9497 54.25 -0.026 9.783 0.019 
1/21/2004 12:15:41 10.5413 54.25 -0.026 10.374 0.019 
1/21/2004 12:16:19 11.168 54.25 -0.033 11.001 0.024 
1/21/2004 12:16:58 11.8313 54.25 -0.026 11.664 0.019 
1/21/2004 12:17:41 12.5347 54.23 -0.027 12.368 0.019 
1/21/2004 12:18:25 13.2797 54.23 -0.027 13.113 0.019 
1/21/2004 12:19:13 14.0697 54.23 -0.027 13.903 0.019 
1/21/2004 12:20:03 14.9063 54.23 -0.027 14.739 0.019 
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Tetra Tech NUS, Inc. 

BEDROCK 
MONITORING WELL SHEET 

WELL INSTALLED IN BEDROCK 

DRILLER V:· I(_~---( Pf=."-f... 
DRIWNG /J~ 
MrnlOD f<.Ul()..-SONlL 
DEVELOPMENT 
MElHOO 

.--------i- B.£VATJON/HEIGHT Of TOP Of SURFACE CASING: _ __._/ __ 

--+--....J- B.£VATION/HEIGHT TOP Of RISER: I 

l....,_-r----.....-+--....,...;~ 

=, 
~ 
.s 
~ 

u"s~ .a.4----+-- I.D. OF SURF'ACE CASING: _ _:-1_....;:..~i.=--

.,..__--'-- DIAMETER OF HOLE: 

.) , . 
.....,.,,"'71-----+--RISER PIPE I.D.: =,,---=--~-T"C"----

TYPE OF RISER PIPE:..-:lc..·-s~··-.:ev~v~--

~--- TYPE OF BACKFlll: _______ _ 

ELEVATION/DEPlH TOP OF SEAL: 

'ill:E'M~t--ELEVA TION/DEPlH TOP OF BEDROO<: 

~-+-TYPE OF SEAL: f3EtJro;J1lt fV~.f Got-.j) 
G-ft.. C.U1PS 

-----1-- B.£VATION/DEPlH TOP OF SAND: 

--liiiil---~ B.£VATION/DEP1H TOP OF SCREEN: 
TYPE OF SCREEN: Pt« 
SLOTgZExLENG_lH:_·_..,J~"~-~ef-O-s~~~f--
1.D. SCREEN: _________ ...., 

~---+- TYPE OF SAND PAa<: ______ _ 

~--+- DIAMElER OF HOLE IN BEDROCK: ~ ,.. / 6 '' 
CORE/REAM: __________ _ 

---t-- B.EVATION/DEPlH BOTIOM SCREEN: 
B.EVATION/DEPTH BOTIOM OF SAND: 

~~ELEVATION/DEPTH BOTIOM Of HOLE: 
BACKFILL MATERIAL BELOW SAND: tJ /(J,. 

3
/ 

I 



TETRA-TECH 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

CraneNSWC 
9060 

Falling head 

Done By: FWRamser 
Checked By: 

Radius of Well casing (in.) : 

Effective Radius of Well Screen (in.) : 

Length of V'fell Screen (ft.) : 

Tirrie for a7% head change (min:) : 

Hydraulic Conductivity (K) : 

, 
· 0'03 1=r 
, 2. 0 f6 ' 2.5 = R 

12.72 = L 
0.264 =To 

4.25E-03 ft.Im in. 

Well/Boring NO.: 

Aquifer Type: 

Test Date: 

Equation: 

13MWT46 
Bedrock 
21..Jan-04 

7.09E-05 
6.12E+OO 
2.16E-03 

ft./ sec. 
ft./ day 
cmlsec. 

r 2 x Ln(L/R) 
K = _l_x_L_x __ T_o_ 

-z.. 
~, o:S _> X l- IV ( 12-. 72-/ Z.09) 

1 ' 

r2..7-;_ 

<-I. 2.. 2.. x I 0 - -; Ft I~ ,·;V 

~f-IE. c I'---£ D 

~4~ 
~-JB--ot-f 

--



TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 
Project No.: 

Test Type: 

CraneNSWC 
9060 

Rising head 

Done By: FWRamser 
Checked By: 

Radius of Well casing (In.) : 

Effective Radius of Well Screen (In.) : 

Length of Well Screen (ft.) : 

Time for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
2.5 =A 

12.72 = L 
0.172 =To 

6.53E-03 ft./min. 
1.09E-04 ft./ sec. 

9.40E+OO ft./dav 
3.32E-03 cm./sec. 

Well/Boring No.: 13MWT46 
Bedrock 
21-Jan-04 

AquHer Type: 

Test Date: 

"' I 

Equation: 

r 2 x Ln(LIR.) K=--------
lx L x To 
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Tetra Tecla NUS, Inc. 

HYDRAWC CONDUCTIVITY 
\TESTING DATA SIEET --
I 

PRO.ECT NAME: . N.'£?.~.~-.. ~:'.~.~FJ:: ................................................ -·-······. YELL/BORING NO.: . .L~w.T.~ ~ 
PRO.ECT NO.: ... -C:J:.QfR. .. Q··-·····-··-··················. GEOLOGIST: ._.EKw. .... W. .. R~;.~.&Lt ......... _ .... -··········-········· 
YELL DIAMEllR: .•• ~.~·~·····-········ SCREEN LENGTH/DEPlH: .l..Q~-1····5.1 .. f,,_fi.:: .. !:tJ.i.!.f lEST NO.: -~----········ 
STATIC WAlER I.BIEL (Oepth/Elewtlon): . .5."J.r..~.).-·····················-······················-············ DA TE: .\::.~J:.Q.:::\.._ ..... 
1EST nPE (Rlalng/Falllng/Conatant Head): .~1:9!.l~.~····-····-··-······-············ CHEa<ED: ················-·--······-·········-···· 

MElHOD OF INDUCING WAlER I.BIEL OIANGE: .is:.~..J.:k..~.!!.~.':±1.S!Z .... ~3..~.~~5~.!..~-~~~~.~ 'rpAGE •.•••• OF .•.•••.•... 

REFERENCE PT. FOR~ MEAS. (Top of Casing. Transducer, etc.): W.!.r.fJ.1!...?Y.&f~.., .. 9.:Q.Q.?.:.W.. ....... _ .... 

ELAPSED MEASURED - ORAwoo'tri ELAPSED MEASURED DRAYtnO~ WEl_L SCHEM6JJC 
TIME WATER LEVEL OR HEAD AH) TIME WA11R LEVEL OR Hf~l_AH) re: .... -El. •i:' (min. or aec.) (feet) · (feet) (min. or aec.) feet) 

f'J .OCo "1 .?, lf 80REHOl.E. 

O .OC\ l,'t) 1('.,-0 '3<t' 

0 . l l_ D . <t :;3 • 
S"" ! 3"t'n:> TP 

; Qcptb• (.mC) 

C?. L '1 CJ ·"~'1 5.;t' 

CJ " IS CJ~ ':7't'1 57.(eq 
0 . l. \ D , 'las ~"'---

~ 57,Cf} m~ 
() • 1..,S- ()., Lt l1o z~ --
0 )., 0 (, ~{.,'f i5=1= ~-; ·-- ,_ 

.G~r ..... ,_ 

0 1;>) 0 ,707 r--..:tn: 
C"l~fi\ fl ~== 

'-t 7 o,2u 0 < 
70.~t; .. t'5 

() • S-5'" l 5"7 ..• 0 , t:- S""~ 

Sl Indicate 5'\t.. 
Depth on Drawing 

CAL.CS.SKETCH MAPS, ETC.: 
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. TETRA-TECH NU 

HYDRAULIC CONDUCT , ITV TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 
Project No.: 

Test Type: 

CraneNSWC 
9060 

Rising head 

Done By: FWRamser 
Checked By: 

Radius of Well Casing (in.): 

Effective Radius of Well Screen (in.) : 

Length of Well Screen (ft.) : 

Time for 37% head change (min.) : 

· Hydraulic Conductivity (K) : 

, 
. o~~ 1 =r 
.. z.oro' 2.s =A 

12.72 = L 
0.172 =To 

6.53E-03 ft./ min. 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

Equation: 

13MWT46. 
Bedrock 
21-Jan-04 

1.09E-04 
9.40E+OO 
3.32E-03 

ftJsec. 
it./ day 
cmJsec. 

r 2 x Ln(L/R) 
K = _l_x_L_x_I_o_ 

. 0'65 2 X LtJ ( 17....7z../.z..oe) 

f 2-.. 72- x . 112-

-~ 
ID 

C..,H·Cc_ ~FD 

$~~ 
;;;;:... -1@;-0'-f 
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1/21/2004 12:28:19 3.3163 54.23 0.025 3.2413 0.0136 
1/21/2004 12:28:31 3.5147 54.23 0.025 3.4397 0.0136 
1/21/2004 12:28:43 3.7247 54.23 0.025 3.6497 0.0136 
1/21/2004 12:28:57 3.9463 54.23 0.025 3.8713 0.0136 
1/21/2004 12:29:11 4.1813 54.23 0.025 4.1063 0.0136 -

1/21/2004 12:29:26 4.4297 54.23 0.025 4.3547 0.0136 
1/21/2004 12:29:42 4.693 54.23 0.025 4.618 0.0136 
1/21/2004 12:29:58 4.973 54.23 0.019 4.898 0.0104 
1121/2004 12:30:16 5.2697 54.23 0.019 5.1947 0.0104 
1121/2004 12:30:35 5.583 54.23 0.019 5.508 0.0104 
1/21/2004 12:30:55 5.9147 54.23 0.019 5.8397 0.0104 
1/21/2004 12:31:16 6.2663 54.21 O.Q18 6.1913 0.0098 
112112004 12:31:38 6.6397 54.23 0.019 6.5647 0.0104 
1/21/2004 12:32:02 7.0347 54.23 0.019 6.9597 0.0104 
1/21/2004 12:32:27 7.453 54.21 0.018 7.378 0.0098 
1/21/2004 12:32:54 7.8963 54.21 0.018 7.8213 0.0098 
1/21/2004 12:33:22 8.3663 54.21 O.Q18 8.2913 0.0098 
1/21/2004 12:33:52 8.8647 54.21 0.018 8.7897 0.0098 
1/21/2004 12:34:23 9.3913 54.21 0.018 9.3163 0.0098 
1/21/2004 12:34:57 9.9497 54.21 O.Q18 9.8747 0.0098 
1/21/2004 12:35:32 10.5413 54.21 0.018 10.4663 0.0098 
1/21/2004 12:36:10 11.168 54.21 0.018 11.093 0.0098 
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1/21/2004 12:25:06 0.095 54.32 1.33 0.02 0.7248 .,. J 
1/21/2004 12:25:06 0.1 54.32 1.237 0.025 0.6741 
1/21/2004 12:25:06 0.1058 54.32 1.15 0.0308 0.6267 
1/21/2004 12:25:07 0.112 54.32 1.044 0.037 0.5689 
1/21/2004 12:25:07 0.1185 54.32 0.938 0.0435 0.5112 • 
1/21/2004 12:25:07 0.1255 54.32 0.844 0.0505 0.4599 -

1/21/2004 12:25:08 0.1328 54.32 0.757 0.0578 0.4125 • 
1/21/2004 12:25:08 0.1407 54.32 0.689 0.0657 0.3755 
1/21/2004 12:25:09 0.149 54.32 0.645 0.074 0.3515 
1/21/2004 12:25:09 0.1578 54.32 0.595 0.0828 0.3243 
1/21/2004 12:25:10 0.1672 54.32 0.57 0.0922 0.3106 
1/21/2004 12:25:11 0.177 54.3 0.544 0.102 0.2965 • 
1/21/2004 12:25:11 0.1875 54.3 0.526 0.1125 0.2866 
1/21/2004 12:25:12 0.1985 54.3 0.507 0.1235 0.2763 
1/21/2004 12:25:13 0.2102 54.3 0.488 0.1352 0.2659 
1/21/2004 12:25:13 0.2227 54.3 0.47 0.1477 0.2561 f 

1/21/2004 12:25:14 0.2358 54.3 0.445 0.1608 0.2425 
1/21/2004 12:25:15 0.2498 54.3 0.426 0.1748 0.2322 
1/21/2004 12:25:16 0.2647 54.3 0.401 0.1897 0.2185 
1/21/2004 12:25:17 0.2803 54.3 0.382 0.2053 0.2082. 
1/21/2004 12:25:18 0.297 54.3 0.364 0.222 0.1984 
1/21/2004 12:25:19 0.3147 54.28 0.344 0.2397 0.1875 
1/21/2004 12:25:20 0.3333 54.28 0.326 0.2583 0.1777 
1/21/2004 12:25:21 0.3532 54.28 0.307. 0.2782 0.1673 
1/21/2004 12:25:22 0.3742 54.28 0.282 0.2992 0.1537 
1/21/2004 12:25:24 0.3963 54.28 0.257 0.3213 0.1401 
1/21/2004 12:25:25 0.4198 54.28 0.238 0.3448 0.1297 
1/21/2004 12:25:27 0.4447 54.28 0.226 0.3697 0.1232 
1/21/2004 12:25:28 0.4697 54.28 0.22 0.3947 0.1199 
1/21/2004 12:25:30 0.4963 54.28 0.207 0.4213 0.1128 
1/21/2004 12:25:31 0.5247 54.28 0.189 0.4497 0.1030 
1/21/2004 12:25:33 0.5547 54.28 0.157 0.4797 0.0856 
1/21/2004 12:25:35 0.5863 54.28 0.139 0.5113 0.0757 
1/21/2004 12:25:37 0.6213 54.28 0.114 0.5463 0.0621 
1/21/2004 12:25:39 0.658 54.28 0.157 0.583 0.0856 
1/21/2004 12:25:42 0.6963 54.28 0.164 0.6213 0.0894 
1/21/2004 12:25:44 0.738 54.28 0.151 0.663 0.0823 
1/21/2004 12:25:47 0.7813 54.28 0.145 0.7063 0.0790 
1/21/2004. 12:25:50 0.828 54.28 0.139 0.753 0.0757 
1/21/2004 12:25:53 0.8763 54.28 0.132 0.8013 0.0719 
1/21/2004 12:25:56 0.928 54.28 0.12 0.853 0.0654 
1/21/2004 12:25:59 0.983 54.28 0.114 0.908 0.0621 
1/21/2004 12:26:02 1.0413 54.28 0.108 0.9663 0.0589 
1/21/2004 12:26:06 1.103 54.28 0.101 1.028 0.0550 
1/21/2004 12:26:10 1.168 54.25 0.088 1.093 0.0480 
1/21/2004 12:26:14 1.238 54.25 0.082 1.163 0.0447 
1/21/2004 12:26:19 1.3113 54.25 0.076 1.2363 0.0414 
1/21/2004 12:26:23 1.3897 54.25 0.069 1.3147 0.0376 
1/21/2004 12:26:28 1.473 54.25 0.063 1.398 0.0343 
1/21/2004 12:26:34 1.5613 54.25 0.057 1.4863 0.0311 
1/21/2004 12:26:39 1.6547 54,25 0.057 1.5797 0.0311 
1/21/2004 12:26:45 1.753 54.25 0.051 1.678 0.0278 
1/21/2004 12:26:51 1.858 54.25 0.051 1.783 0.0278 
1/21/2004 12:26:58 1.968 54.25 0.044 1.893 0.0240 
1/21/2004 12:27:05 2.0847 54.25 0.038 2.0097 0.0207 
1/21/2004 12:27:13 2.2097 54.25 0.038 2.1347 0.0207 
1/21/2004 12:27:20 2.3413 54.25 0.038 2.2663 0.0207 
1/21/2004 12:27:29 2.4813 54.25 0.038 2.4063 0.0207 
1/21/2004 12:27:38 2.6297 54.25 0.032 2.5547 0.0174 
1/21/2004 12:27:47 2.7863 54.25 0.032 2.7113 0.0174 
1/21/2004 12:27:57 2.953 54.25 0.032 2.878 0.0174 
1/21/2004 12:28:08 3.1297 54.25 0.026 3.0547 0.0142 
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In-Situ Inc. MiniTroll Pro 0-J-

Report Qenerated: 1/22/2004 21:42:21 
Report from file: ... \SN08670 2004-01-21122500 13mwt46 2.bin 
Win-Situ Version 4.41 

-

Serial number: 8670 
Firmware Version 3.07 
Unit name: 

Test name: 13mwt46 2 

Test defined on: 1/21/2004 12:23:44 
Test started on: 1/21/2004 12:25:00 
Test stopped on: NIA N/A 
Test extracted on: N/A NIA 

Data gathered usina Logarithmic testin~ 
Maximum time between d~ Minutes. 
Number of data samples: 103 

TOTAL DATA SAMPLES 103 

Channel number (11 
Measurement tvoe: Temperature 
Channel name: 

Channel number f21 
Measurement tvoe: Pressure 
Channel name: Water level 
Sensor RanQe: 100PSIG. 
Soecific Qravity: 1 
Mode: TOC 
User-defined reference: o Feet H20 
Referenced on: test start 
Pressure head at referenCE 9.539 FeetH20 

Chan(11 Chan[2l 
Adjusted 

Date Time ET (min) Fahrenheit Feet H20 ET. (min) h/ho ho= 1.835 
------- ----- -------- --------- ------------

1/21/2004 12:25:00 0 54.23 0 
1/21/2004 12:25:00 0.005 54.25 -0.012 
1/21/2004 12:25:01 0.01 54.28 -0.017 
1/21/2004 12:25:01 0.015 54.28 -0.023 
1/21/2004 12:25:01 0.02 54.28 -0.023 
1/21/2004 12:25:01 0.025 54.3 -0.023 
1/21/2004 12:25:02 0.03 54.3 0.133 
1/21/2004 12:25:02 0.035 54.3 1.068 
1/21/2004 12:25:02 0.04 54.3 1.691 
1/21/2004 12:25:03 0.045 54.3 1.436 
1/21/2004 12:25:03 0.05 54.3 1.872 
1/21/2004 12:25:03 0.055 54.3 2.233 
1/21/2004 12:25:04 0.06 54.3 2.339 
1/21/2004 12:25:04 0.065 54.3 2.14 
1/21/2004 12:25:04 0.07 54.3 1.99 
1/21/2004 12:25:04 0.075 54.32 1.835 0 1.0000 • 
1/21/2004 12:25:05 0.08 54.3 1.685 0.005 0.9183 
1/21/2004 12:25:05 0.085 54.32 1.548 0.01 0.8436 
1/21/2004 12:25:05 0.09 54.32 1.43. 0.015 0.7793 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

Crane NSWC 
9060 

Falling head 

Done By: FWRamser 
Checked By: 

Radius of Well Gasing (in.): 

Effective Radius of Well Screen (in.): 

Length of Well Screen (ft.) : 

Time for 37°/0 head change (min.): 

Hydraulic Conductivity (K) : 

1 = r 
2=R 

15 = L 
4.00 =To 

2.60E-04 ft./min. 
4.34E-06 ft./ sec. 
3.75E-01 ft./day 
1.32E-04 cm./sec. 

WelUBoring No.: 13MWT47 
Bedrock 
25-Nov-03 

Aquifer Type: 

Test Date: 

Equation: 

r 2 x Ln(L/R) 
K= 

2x L x To 
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13mwt47f#1 

In-Situ Inc. MiniTroll Pro 

Report generated: 12/9/2003 13:56:16 
Report from file: H:\Crane IN\SWMU13_ 16\MGC slug tests 03\site 13\SN06899 2003-11-25 132823 
DataMgr Version 3.68 13MWT47falling#1.bin 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 
T~ extracted on: NIA 

6899 
3.07 

13MWT 47falling#1 

11125/2003 13:27:57 
11/2512003 13:28:23 
1112512003 15:00:29 

Data gathered using Linear testing 
Time between data points: C Minutes. 
Number of data samples: 921 

TOTAL DATA SAMPLES 921 

Channel number (2) 
Measurement type: Pressure 
Channel name: 
Sensor Range: 30PSI. 
Specific gravity: 
Mode: Surface 
User-defined reference: 0 FeetH20 
Referenced on: test start 
Pressure head at reference: 13.72 Feet H20 

Chan[2) 
Adjusted 

Date Time ET(min) FeetH20 ET.(min) 

-- ---· ----
11/25/200313:28 0 0 
11125/200313:28 0.1 2.649 0 
11125/2003 13:28 0.2 2.47 0.1 
1112512003 13:28 0.3 2.335 0.2 
11/25/2003 13:28 0.4 2.218 0.3 
11125/2003 13:28 0.5 2.116 0.4 
11/25/2003 13:28 0.6 2.023 0.5 
11/25/2003 13:29 0.7 1.94 0.6 
11125/2003 13:29 0.8 1.864 0.7 
11125/2003 13:29 0.9 1.793 0.8 
1112512003 13:29 1 1.435 0.9 
11125/2003 13:29 1.1 1.451 1 
11/25/2003 13:29 1.2 1.455 1.1 
11/251200313:29 1.3 1.455 1.2 
1112512003 13:29 1.4 1.452 1.3 
1112512003 13:29 1.5 1.45 1.4 
11125/2003 13:29 1.6 1.448 1.5 
1112512003 13:30 1.7 1.382 1.6 
111251200313:30 1.8 1.344 1.7 
11/25/2003 13:30 1.9 1.31 1.8 
1112512003 13:30 2 1.275 1.9 
1112512003 13:30 2.1 1.245 2 
1112512003 13:30 2.2 1.215 2.1 
11125/2003 13:30 2.3 1.187 2.2 
11/25/2003 13:30 2.4 1.16 2.3 
11/251200313:30 2.5 1.134 2.4 
1112512003 13:30 2.6 1.11 2.5 
11125/2003 13:31 2.7 1.088 2.6 
11/2512003 13:31 2.8 1.066 2.7 
1112512003 13:31 2.9 1.046 2.8 
11/2512003 13:31 3 1.023 2.9 
11/2512003 13:31 3.1 1.005 3 

. 1112512003 13:31 3.2 0.987 3.1 
11/2512003 13:31 3.3 0.971 3.2 
11/25/2003 13:31 3.4 0.953 3.3 

• -:... f' l,..o'fTlV(> t>~ 

h/ho ho= 2.649 

1.000. 
0.932 
0.881 • 
0.837 
0.799. 
0.764 
0.732• 
0.704 
0.677• 
0.542 
0.548• 
0.549 
0.549 
0.548 
0.547 
0.547' 
0.522 
0.507 
0.495 
0.481 
0.470. 
0.459 
0.448 
0.438 
0.428 
0.419 
0.411 
0.402 
0.395 
0.386 
0.37911 
0.373 
0.367 
0.360 
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11/25/2003 13:31 3.5 0.937 3.4 0.354 
11/25/2003 13:31 3.6 0.921 3.5 0.348 
11/25/2003 13:32 3.7 0.907 3.6 0.342 
11/'25/2003 13:32 3.8 0.892 3.7 0.337 
11/25/200313:32 3.9 0.876 3.8 0.331 
11/25/2003 13:32 4 0.864 3.9. 0.326 
11/2512003 13:32 4.1 0.85 4 0.321 • 
11/25/2003 13:32 42 0.836 4.1 0.316 
11/25/2003 13:32 4.3 0.824 4.2 0.311 
11/25/200313:32 4.4 0.812 4.3 0.307 
11/25/2003 13:32 4.5 0.8 4.4 0.302 
11/25/2003 13:32 4.6 0.788 4.5 0297 
11/25/2003 13:33 4.7 o.n8 4.6 0.294 
11/25/200313:33 4.8 0.766 4.7 0.289 
11125/2003 13:33 4.9 0.755 4.8 0285 
11/25/2003 13:33 5 0.743 4.9 0.280 
11/25/2003 13:33 5.1 0.733 5 02n• 
11/25/200313:33 52 0.725 5.1 0.274 
11/25/2003 13:33 5.3 0.715 5.2 0.270 
11125/2003 13:33 5.4 0.705 5.3 0266 
11125/2003 13:33 5.5 0.695 5.4 0262 
11/25/200313:33 5.6 0.687 5.5 0.259 
11125/200313:34 5.7 0.677 5.6 0256 
11/25/200313:34 5.8 0.669 5.7 0253 
111251200313:34 5.9 0.661 5.8 0250 
11125/200313:34 6 0.652 5.9 0.246 
11/25/2003 13:34 6.1 0.643 6 0243. 
11/25/200313:34 62 0.636 . 6.1 0.240 
11/25/200313:34 6.3 0.628 62 0237 
11/25/2003 13:34 6.4 0.62 6.3 0234 
11/25/200313:34 6.5 0.612 6.4 0231 
11/25/2003 13:34 6.6 0.604 6.5 0.228 
11125/2003 13:35 6.7 0.596 6.6 0.225 
11/25/2003 13:35 6.8 0.588 6.7 0.222 
1112512003 13:35 6.9 0.58 6.8 0219 
1112512003 13:35 7 0.574 6.9 0217 
11/25/2003 13:35 7.1 0.568 7 0214 
11/25/2003 13:35 72 0.56 7.1 0.211 
11/25/200313:35 7.3 0.552 72 0.208 
11/25/2003 13:35 7.4 0.544 7.3 0205 
11125/2003 13:35 7.5 0.535 7.4 0.202 
11/2512003 13:35 7.6 0.532 7.5 0201 
11/25/2003 13:36 7.7 0.523 7.6 0.197 
11/25/2003 13:36 7.8 0.517 7.7 0.195 
11125/2003 13:36 7.9 0.509 7.8 0.192 
11/25/2003 13:36 8 0.503 7.9 0.190 
11125/2003 13:36 8.1 0.497 8 0.188 
11/25/200313:36 8.2 0.491 8.1 0.185 
11/25/2003 13:36 8.3 0.483 8.2 0.182 
11/25/2003 13:36 8.4 0.479 8.3 0.181 
11/25/2003 13:36 8.5 0.471 8.4 0.178 
11/25/2003 13:36 8.6 0.465 8.5 0.176 
11/25/2003 13:37 8.7 0.459 8.6 0.173 
11/25/2003 13:37 8.8 0.453 8.7 0.171 
11125/2003 13:37 8.9 0.447 8.8 0.169 
11/25/2003 13:37 9 0.443 8.9 0.167 
1112512003 13:37 9.1 0.437 9 0.165 
11/25/2003 13:37 9.2 0.43 .9.1 0.162 
1112512003 13:37 9.3 0.426 9.2 0.161 
11/25/2003 13:37 9.4 0.42 9.3 0.159 
11125/2003 13:37 9.5 0.416 9.4 0.157 
11/25/2003 13:37 9.6 0.412 9.5 0.156 
11/2512003 13:38 9.7 0.406 9.6 0.153 
11125/2003 13:38 9.8 0.402 9.7 0.152 
11/25/2003 13:38 9.9 0.398 9.8 0.150 
11/25/2003 13:38 10 0.394 9.9 0.149 
11/2512003 13:38 10.1 0.39 10 0.147 
11/25/2003 13:39 11.1 0.354 11 0.134 
11/2512003 13:40 12.1 0.323 12 0.122 
11/25/200313:41 13.1 0.297 13 0.112 
11/25/2003 13:42 14.1 0.275 14 0.104 
11125/2003 13:43 15.1 0.257 15 0.097 
11/25/2003 13:44 16.1 0.241 16 0.091 
11125/2003 13:45 17.1 0.226 17 0.085 
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11/2512003 13:46 18.1 0.212 18 0.080 
11/25/2003 13:47 19.1 0.198 19 O.o75 
11/2512003 13:48 20.1 0.188 20 0.071 
11/25/2003 13:49 21.1 0.178 21 0.067 
11/25/200313:50 22.1 0.17 22 0.064 
11/25/2003 13:51 23.1 0.165 23 0.062 
11/25/2003 13:52 24.1 0.159 24 0.060 
11/25/200313:53 25.1 0.153 25 0.058 
11/25/2003 13:54 26.1 0.149 26 0.056 
11/25/200313:55 27.1 0.145 27 0.055 
11/25/200313:56 28.1 0.141 28 0.053 
11125/200313:57 29.1 0.139 29 0.052 
11/25/2003 13:58 30.1 0.135 30 0.051 
11/25/200313:59 31.1 0.131 31 0.049 
11125/2003 14:00 32.1 0.129 32 0.049 
11/25/2003 14:01 33.1 0.123 33 0.046 
11/25/2003 14:02 34.1 0.121 34 0.046 
1112512003 14:03 35.1 0.114 35 0.043 
11/25/2003 14:04 36.1 0.112 36 0.042 
11/2512003 14:05 37.1 0.11 37 0.042 
11125/2003 14:06 38.1 0.108 38 0.041 
11/25/200314:07 39.1 0.106 39 0.040 
111251200314:08 40.1 0.106 40 0.040 
11/25/2003 14:09 41.1 0.104 41 0.039 
11/25/2003 14:10 42.1 0.102 42 0.039 
11/2512003 14:11 43.1 0.102 43 0.039 
11125/2003 14:12 44.1 0.1 44 0.038 
11/25/2003 14:13 45.1 0.098 45 0.037 
11/25/2003 14:14 46.1 0.096 46 0.036 
11/25/200314:15 47.1 0.094 47 0.035 
11125/2003 14:16 48.1 0.092 48 0.035 
1112512003 14:17 49.1 0.09 49 0.034 
11125/2003 14:18 50.1 0.09 50 0.034 
1112512003 14:19 51.1 0.09 51 0.034 
11/25/2003 14:20 52.1 0.09 52 0.034 
11/25/2003 14:21 53.1 0.087 53 0.033 
11/25/2003 14:22 54.1 0.087 54 0.033 
11/25/2003 14:23 55.1 0.085 55 0.032 
11/25/2003 14:24 56.1 0.085 56 0.032 
11/25/2003 14:25 57.1 0.085 57 0.032 
11/2512003 14:26 58.1 0.083 58 0.031 
11/2512003 14:27 59.1 0.083 59 0.031 
11/25/200314:28 60.1 0.083 60 0.031 
11/25/2003 14:29 61.1 0.083 61 0.031 
11/25/2003 14:30 62.1 0.083 62 0.031 
11/2512003 14:31 63.1 0.083 63 0.031 
11/25/2003 14:32 64.1 0.083 64 0.031 
11/25/2003 14:33 65.1 0.083 65 0.031 
11/25/2003 14:34 66.1 0.083 66 0.031 
11/2512003 14:35 67.1 0.083 67 0.031 
11/25/2003 14:36 68.1 0.083 68 0.031 
11/25/200314:37 69.1 0.083 69 0.031 
11/25/2003 14:38 70.1 0.083 70 0.031 
11/25/2003 14:39 71.1 0.083 71 0.031 
11/25/2003 14:40 72.1 0.083 72 0.031 
11/25/200314:41 73.1 0.085 73 0.032 
11125/2003 14:42 74.1 0.083 74 0.031 
11/25/2003 14:43 75.1 0.083 75 0.031 
11/25/2003 14:44 76.1 0.083 76 0.031 
1112512003 14:45 77.1 0.083 77 0.031 
11/25/2003 14:46 78.1 0.081 78 0.031 
11125/2003 14:47 79.1 0.081 79 0.031 
11125/2003 14:48 80.1 0.081 80 0.031 
11/25/2003 14:49 81.1 0.081 81 0.031 
1112512003 14:50 82.1 0.083 82 0.031 
11/25/200314:51 83.1 0.083 83 0.031 
11/25/2003 14:52 84.1 0.083 84 0.031 
11/2512003 14:53 85.1 0.081 85 0.031 
111251200314:54 86.1 0.081 86 0.031 
11/25/2003 14:55 87.1 0.083 87 0.031 
11/2512003 14:56 88.1 0.081 88 0.031 
11/25/2003 14:57 89.1 0.083 89 0.031 
11/2512003 14:58 90.1 0.097 90 0.037 
11/2512003 14:59 91.1 0.081 91 0.031 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: CraneNSWC 
9060 

Falling head 

Well/Boring No.: 13MV\fT47 
Bedrock 
25-Nov-03 

ProJect No.: 
Test Type: 

cone By: FWRamser 
Checked By: 

Radius of Well Casing (in.): 

EffeCtive Radius of Well Screen (in.): 

Length of Well Screen (ft.) : 

Tune for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

2 
. 0 ~ ~ x 

z.s-q 

• 
.. O'Os 1=r 
• f Ct>(D • 2 = R 

15 =L 
4~00 =To 

2.60E-04 ftJmin. 

Aquifer Type: 
Test Date: 

Equation: 

4.34E-06 ftJsec. 
3.75E-01 ftJdav r 2 x Ln(L/R.) 

K= . 1.32E-04 cmJsec. 

LN (1s/.t1.#t,) 

~ J0-'-1 

G I+ C- '- 1t:-·IC- 0 

~~~ 
~--I~ -D '-'( 

2x L x To 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

CraneNSWC 
9060 

Rising head 

Done By: FWRamser 
Checked By: 

Radius of Well Casing (in.) : 
Effective Radius of Well Screen (in.): 
Length of Well Screen (ft.) : 
Time for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
2=R 

15 = L 
5.45 =To 

1.91E-04 ft.Im in. 
3.19E-06 ft/sec. 
2.75E-01 ft./dav 
9.71E-05 cm./sec . 

Well/Boring No.: 
Aquifer Type: 

Test Date: 

Equation: 

13MWT47 
Bedrock 
25-Nov-03 

r 2 x Ln(LIR) 
K = _l_x_L_x_T_o.._ 
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HYDRAWC"CONDlJcTMTY 
TESTING DATA SHEET 

Tetra Tech NUS. Inc. 

PRo.ECT NAME: •.•.....•• /:!. .. :tf?..__~~ ............... f:.&./.!.~~ ...... -...................... WElL/aORING NO.: .• ! .. °3.~.W...T..'!. 7 

PRo.ECT NO.: ·-··-<:}:.J2 .. ~ .. 0 ....................... GEOLOGIST: .•••.•••••••.• ~ ....... (.,_ •. A •••• ~ ••• ~.~ •• l:J. . .f3::.fi~ .... -................. 
'2. ,, • 

TEST NO.: .J:tf.l ... L .. -.. WELL DIAMElER: ·-··············-········ SCREEN LENGTH/DEPTH: •••••• L.Q ............ ·-··-·-······-······ 
STATIC WAlER LEVEL (Depth/Elewtlon): ·····-··-·····te..~ .. ~.'2. ...... :r:..e .. ~ ... _._··········~····· DA lE: ... LL.:-Z.£:!:?.}. .. 

. . fl:. :t <::, 1 v V> 1EST TYPE· (Rfslng/Folllng/Conatant Head): ........................ . ............................... aiECKED: ··-···:····-··············-·········-····· 

METHOD OF INDUCING WAlER lE\4EI.. CHANGE: •• -.S..S?..~ .. \..9. .. ---~J:~ .. ~ ... ~ ......... -···-·····-· PAGE .:LOF ..... l. ... 

REFERENCE PT. FOR WL MEAS. (Top of Cosing. Transducer, etc.): .... :C.Q. .. <.. ...... 2..~ ... A.L~~d •.. ~.~.n!!!:r. 
ELAPSED MEASURED .. ORAWOO'tri ELAPSED MEASURED DRAWDO'tri llELL stHM6IJC 

TIME WATER LEVEL OR HEAD flH) TIME WA ~tee!fVEL OR Hf,~\ . AH) re 
(min. or eec.} (feet} (feet) (min. or eec.) _._ ... YELL f , t 

"'2-
0 0 7,n . l-{ <.,\ I 

~-- . 9 ,.,, 1-t ,, 
, I ~, n , 1~ I I 

81 
.,_:!..<..sGt T~ 

• 11 - • •7"f 0 4. 0 f ~ I a.lbll(TOC) 

. ~ - .sCJS s-.o , CJ ,q 
-.~ 

·'-1 -.'-f/~ f n rO r. 000 /0,.S-
~...__ . s- ..... .3 7 -z., 10.0 1.20(,. >_ 

. {,,. - .2-C07 \. uoq m~ 
'2-0 Zt----

7 ..... ?f'l 0 
. °30 \, 50~ 

i5:::~: 
~ .... ·-• =~= 

.~ I~ -i, 4 I , SS"S- ''"en-...... 0 .... ·-
20~.S §!~ 

't 11 (p so \ .sc&o < , " ~ 

:z~.s. Cl 

f. 0 • IC\~ \n n I . s-qS 
Sl Indicate SWl 

],,, r 2- (.,, '-l Depth ·an Dnnmg 
-

REMARKS: 

CALCS,SKETCH MAPS, ETC.: 
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13mwt47r#1 

In-Situ Inc. MiniTroll Pro 

Report generated: 12/9/2003 13:38:37 
Report fr0!1l file: H:\Crane IN\SWMU13_16\MGC slug tests 03\site 13\SN06899 2003-11-25122317 
DataMgr Version 3.68 13MWT47rising#1.bin 

Serial number: 
Firmware Version 
Unit name: 

6899 
3.07 

Test name: 13MWT47rislng#1 

Test defined on: 
Test started on: 
Test stopped on: 

11/25/2003 12:00:52 
11/25/2003 12:23:17 
11/2512003 13:26:55 

Test extracted on: NIA 

Data gathered using Linear testing 
Time between data poi Minutes. 
Number of data sampl• 637 

TOTAL DATA SAMPLEf 637 

Channel number (2] 
Measurement type: Pressure 
Channel name: 
Sensor Range: 30 PSI. 
Specific gravity: 
Mode: Surface 
User-defined reference 0 Feet H20 
Referenced on: test start 
Pressure head at refere 12.11 Feet H20 

Chan[2] 

Date Time ET(mln) FeetH20 
----- --- ----

1112512003 12:23 0 0 
11/25/2003 12:23 0.1 -0.947 
111251200312:23 0.2 -0.74 
11/25/2003 12:23 0.3 -0.595 
11125/2003 12:23 0.4 ·0.478 
11125/2003 12:23 0.5 -0.373 
11/2512003 12:23 0.6 -0.282 
11125/2003 12:23 0.7 -0.2 
11/25/200312:24 0.8 -0.123 
11/25/2003 12:24 0.9 0.176 
11125/200312:24 1 0.195 
11/25/2003 12:24 1.1 0.203 
11/25/200312:24 1.2 0.207 
11/25/200312:24 1.3 0.213 
11/25/2003 12:24 1.4. 0.222 
11/25/2003 12:24 1.5 0.264 
111251200312:24 1.6 0.304 
11/25/200312:24 1.7 0.343 
11/25/2003 12:25 1.8 o.3n 
11/25/2003 12:25 1.9 0.411 
11/25/200312:25 2 0.441 
11125/2003 12:25 2.1 0.472 
11/2512003 12:25 2.2 0.498 
1112512003 12:25 2.3 0.524 
11/25/2003 12:25 2.4 0.548 
11/25/2003 12:25 2.5 0.572 

feet 
corrected 

-2.697 
-2.49 

-2.345 
-2.228 
-2.123 
-2.032 

-1.95 
-1.873 
-1.574 
-1:555 
-1.547 
-1.543 
-1.537 
-1.528 
-1.486 
-1.446 
-1.407 
-1.373 
-1.339 
-1.309 
-1.278 
-1.252 
-1.226 
-1.202 
-1.178 

Adjusted 
ET. (min) hlho ho= -2.697 

0 1.000• 
0.1 0.923• 
0.2 0.869• 
0.3 0.826 
0.4 0.787• 
0.5 0.753 
0.6 0.723• 
0.7 0.6941 
0.8 0.584·· 
0.9 o.5n~ 

1 0.574• 
1.1 0.572 
1.2 0.570/ 
1.3 0.567 
1.4 0.551 
1.5 0.536• 
1.6 0.522 
1.7 0.509 
1.8 0.496 
1.9 0.485 

2 0.474• 
2.1 0.464 
2.2 0.455 
2.3 0.446 
2.4 0.437 
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~ 

11/25/2003 12:25 2.6 0.595 -1.155 2.5 0.428 f 
11/25/2003 12:25 2.7 0.615 -1.135 2.6 0.421 
11 /25/2003 12:26 2.8 0.635 -1.115 2.7 0.413 
11/25/2003 12:26 2.9 0.655 -1.095 2.8 0.406 
11/25/200312:26 3 0.671 -1.079 2.9 0.400. 
11/25/200312:26 3.1 0.689 -1.061 3 0.393 
11/25/200312:26 3.2 0.705 -1.045 3.1 0.387 
11125/200312:26 3.3 0.722 ·1.028 3.2 0.381 
11/25/200312:26 3.4 0.738 -1.012 3.3 0.375 
11/251200312:26 3.5 0.75 -1 3.4 0.371 
11/25/~ 12:26 3.6 0.766 -0.984 3.5 0.365 
11/25/2003 12:26 3.7 0.78 -0.97 3.6 o.~o 

11/2512003 12:27 3.8 0.792 -0.958 3.7 0.355 
11/25/2003 12:27 3.9 0.804 -0.946 3.8 0.351 
11/251200312:27 4 0.816 -0.934 3.9 0.346 
11/25/2003 12:27 4.1 0.829 -0.921 4 0.341 • 
11 /2512003 12:27 4.2 0.841 -0.909 4.1 0.337 
11125/200312:27 4.3 0.851 -0.899 4.2 0.333 
11/251200312:27 4.4 0.863 -0.887 4.3 0.329 
11/251200312:27 4.5 0.873 -0.877 4.4 0.325 
11/251200312:27 4.6 0.883 -0.867 4.5 0.321 
11/25/2003 12:27 4.7 0.893 -0.857. 4.6 0.318 
11/25/200312:28 4.8 0.903 -0.847 4.7 0.314 
11125/200312:28 4.9 0.911 -0.839 4.8 0.311. 
11/25/200312:28 5 0.919 -0.831 4.9 0.308 
11/251200312:28 5.1 0.929 -0.821 5 0.304• 
11/25/200312:28 5.2 0.938 -0.812 5.1 0.301 
11/25/200312:28 5.3 0.948 -0.802 5.2 0.297 
11/2512003 12:28 5.4 0.956 -0.794 5.3 0.294 
11/25/2003 12:28 5.5 0.964 -0.786 5.4 0.291 
11/251200312:28 5.6 0.972 -0.778 5.5 0.288 
11/25/200312:28 5.7 0.978 -0.772 5.6 0.286 
11/25/200312:29 5.8 0.986 -0.764 5.7 0.283 
11/25/2003 12:29 5.9 0.994 -0.756 5.8 0.280 
11/25/200312:29 6 1 -0.75 5.9 0.278 
11/25/200312:29 6.1 1.008 -0.742 6 0.275• 
11/25/2003 12:29 6.2 1.016 -0.734 6.1 0.272 
11/25/200312:29 6.3 1.022 -0.728 6.2 0.270 
11/25/2003 12:29 6.4 1.028 -0.722 6.3 0~268 

11/25/200312:29 6.5 1.034 -0.716 6.4 0.265 
11 /25/2003 12:29 6.6 1.043 -0.707 6.5 0.262 
11 /25/2003 12:29 6.7 1.049 ·0.701 6.6 0.260 
11/251200312:30 6.8 1.055 -0.695 6.7 0.258 
11/25/200312:30 6.9 1.061 -0.689 6.8 0.255 
11/2512003 12:30 7 1.065 -0.685 6.9 0.254 
11/25/200312:30 7.1 1.071 -0.679 7 0.252 
11125/200312:30 7.2 1.077 ·0.673 7.1 0.250 
11/251200312:30 7.3 1.083 -0.667 7.2 0.247 
11/251200312:30 7.4 1.089 ·0.661 7.3 0.245 
11/251200312:30 7.5 1.095 -0.655 7.4 0.243 
11/251200312:30 7.6 1.101 -0.649 7.5 0.241 
11/25/200312:30 7.7 1.107 ·0.643 7.6 0.238 
11/251200312:31 7.8 1.111 -0.639 7.7 0.237 
11/25/200312:31 7.9 1.115 -0.635 7.8 0.235 
11/25/200312:31 8 1.121 -0.629 7.9 0.233 
11/25/200312:31 8.1 1.125 -0.625 8 0.232 
11/2512003 12:31 8.2 1.129 -0.621 8.1 0.230 
11/25/2003 12:31 8.3 1.135 -0.615 8.2 0.228 
11/25/2003 12:31 8.4 1.139 -0.611 8.3 0.227 
11/25/2003 12:31 8.5 1.143 -0.607 8.4 0.225 
11/25/200312:31 8.6 1.148 -0.602 8.5 0.223 
11/25/200312:31 8.7 1.154 -0.596 8.6 0.221 
11/25/200312:32 8.8 1.157 -0.593 8.7 0.220 
11/25/200312:32 8.9 1.161 -0.589 8.8 0.218 
11/25/2003 12:32 9 1.165 -0.585 8.9 0.217 
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11/2512003 12:32 9.1 1.169 -0.581 9 0.215 
11125/2003 12:32 9.2 1.174 -0.576 9.1 0.214 
11/25/200312:32 9.3 1.18 -0.57 9.2 0.211 
11/25/2003 12:32 9.4 1.182 -0.568 9.3 0.211 
1112512003 12:32 9.5 1.186 -0.564 9.4 0.209 
1112512003 12:32 9.6 1.19 -0.56 9.5 0.208 
111251200312:32 9.7 1.194 -0.556 9.6 0.206 
11/25/200312:33 9.8 1.198 -0.552 9.7 0.205 
11/2512003 12:33 9.9 1.202 -0.548 9.8 0.203 
11/25/200312:33 10 1.206 -0.544 9.9 0.202 
11/2512003 12:34 11 1.238 -0.512 10.9 0.190 
11/25/200312:35 12 1.268 -0.482 11.9 0.179 
11/2512003 12:36 13 1.296 -0.454 12.9 0.168 
1112512003 12:37 14 1.319 -0.431 13.9 0.160 
11/25/2003 12:38 15 1.343 -0.407 14.9 0.151 
11/25/200312:39 16 1.361 -0.389 15.9 0.144 
11/25/200312:40 17 1.3n -0.373 16.9 0.138 
11/25/200312:41 18 1.389 -0.361 17.9 0.134 
11/251200312:42 19 1.397 -0.353 18.9 0.131 
11/2512003 12:43 20 1.~ -0.341 19.9 0.126 
11/251200312:44 21 1.423 -0.327 20.9 0.121 
11/25/200312:45 22 1.435 -0.315 21.9 0.117 
11125/200312:46 23 1.447 -0.303 22.9 0.112 
11/2512003 12:47 24 1.459 -0.291 23.9 0.108 
11/25/200312:48 25 1.47 -0.28 24.9 0.104 
11/2512003 12:49 26 1.478 -0.272 25.9 0.101 
11/25/200312:50 27 1.486 -0.264 26.9 0.098 
11/25/200312:51 28 1.492 -0.258 27.9 0.096 
11/25/2003 12:52 29 1.502 -0.248 28.9 0.092 
1112512003 12:53 30 1.508 -0.242 29.9 0.090 
11/25/200312:54 31 1.514 -0.236 30.9 0.088 
11/2512003 12:55 32 1.518 -0.232 31.9 0.086 
1112512003 12:56 33 1.523 -0.227 32.9 0.084 
11/251200312:57 34 1.529 -0.221 33.9 0.082 
11/25/2003 12:58 35 1.533 -0.217 34.9 0.080 
11/25/2003 12:59 36 1.538 -0.212 35.9 0.079 
11/25/2003 13:00 37 1.542 -0.208 36.9 o.on 
11/25/200313:01 38 1.547 -0.203 37.9 0.075 
11/2512003 13:02 39 1.551 -0.199 38.9 0.074 
11/25/2003 13:03 40 1.555 -0.195 39.9 0.072 
11/25/200313:04 41 1.557 -0.193 40.9 0.072 
11/2512003 13:05 42 1.561 -0.189 41.9 0.070 
11/25/2003 13:06 43 1.563 -0.187 42.9 0.069 
11/25/200313:07 44 1.567 -0.183 43.9 0.068 
11/25/200313:08 45 1.571 -0.179 44.9 0.066 
11/25/200313:09 46 1.573 -0.1n 45.9 0.066 
11/25/2003 13:10 47 1.573 -o.1n 46.9 0.066 
11/251200313:11 48 1.575 -0.175 47.9 0.065 
11/251200313:12 49 1.5n -0.173 48.9 0.064 
11/25/2003 13:13 50 1.58 -0.17 49.9 o,063 
11/251200313:14 51 1.584 -0.166 50.9 0.062 
11/2512003 13:15 52 1.586 -0.164 51.9 0.061 
11/25/2003 13:16 53 1.588 -0.162 52.9 0.060 
11/251200313:17 54 1.59 -0.16 53.9 0.059 
11/251200313:18 55 1.59 -0.16 54.9 0.059 
11/2512003 13:19 56 1.59 -0.16 55.9 0.059 
11/25/2003 13:20 57 1.592 -0.158 56.9 0.059 
11/25/2003 13:21 58 1.594 -0.156 57.9 0.058 
11/25/200313:22 59 1.596 -0.154 58.9 0.057 
11 /25/2003 13:23 60 1.598 -0.152 59.9 0.056 
11/25/2003 13:24 61 1.6 -0.15 60.9 0.056 
11/25/2003 13:25 62 1.6 -0.15 61.9 0.056 
11/25/2003 13:26 63 1.606 -0.144 62.9 0.053 
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HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

CraneNSWC 
9060 

Rising head 

Done By: FWAamser 
Checked By: 

Radius of Well Casing Qn.) : 
Effective Radius of Well Screen (in.): 

Length of Well Screen (ft.) : 

Time for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

2 'f IS-

I. 'fO 'X 

1 = r 
2=A 

15 =L 
5.45 =To 

1.91E-04 ft./min. 
3.19E-06 ft./sec. 
2.75E-01 ft./dav 
9.71E-05 cm./sec. 

- ~ 10 

WelUBoring No.: 

Aquifer Type: 

Test Date: 

Equation: 

13MWT47 
Bedrock 
25-Nov-03 

r 2 xLn(L/R) 
K=------

lx L x To 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Test Type: 

CraneNSWC 
9060 

Rising head 

Done By: FWRamser 
Checked By: 

Radius of Well Casing (In.) : 

Effective Radius of Well Screen (in.) : 
Length of Well Screen (ft.) : 
Time for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
2=R 

15 =L 
3.55 =To 

2.93E-04 ft/min. 
4.89E-06 ft./ sec. 
4.23E-01 ftJdav 
1.49E-04 cmJsec. 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

Equation: 

13MWT47 
Bedrock 
25-Nov-03 

r 2 xLn(L/R) 
K = _2_x_L_x ___ T_o .... 
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Tetra Tech NUS, Inc. 

HYDRAWC CONDUCTIVITY 
TESTING DATA ·SHEET 

PRo.ECT NAME: .•. :.A/. ... 2.P.::!. .. ~ .•..... C. .. P.:;;.'!:!.'::!..§.~ .............................................. \\£1.1.,lbORING NO.: .l.3..~.!~!-7:~7. 

PRo.ECT NO.: ............. S .. E?. .. !P..J.2 ...................... GEOLOGIST: .•......••• &.J. .•.... ~.: .... k.f?.r::.!:!E!.J~· .. 'Y. ................................ 
"2. II \\£1.1. DIAMETER: .••••.•...••.••.••••...•••• I 0' SCREEN LENGlH/DEPlH: .................................................. lEST NO.: ......... ~ ............ 

STATIC WA1ER LEVEL (Depth/aevatlon): ............... ..J../A.1 .. S.:. .. <.e. ............ 'f:Q.~ ................ DA 1E: . ..1.1:.?.:.S.::.~:}. .... 
lEST TIPE (Rlalng/falltng/Constont Head): .•... ~.L~.!..W...'2 .......................... a-tEa<£D: ............................................... 

METHOD <F INDUCING WA 1ER LEVEL aiANGE: ..... ?..Q.~.!.~ ......... ~ .. ~ . .V. •. Ca ......................... PAGE •• L. <F .... /... ... 

REFERENCE PT. FOR 'M.. MEAS. (Top of Cosing. Transducer, etc.): .... L9-.C. .•....... °2t.t?..!---.9. ... k.r. .. !? .. 'd.fts.~.~-~f.!" 
ELAPSED w~ft~U&~ - ORAWDO'tri ELAPSED MEASURED ORA WOO~ ll1ElL SCHEUAII~ 

TIME OR H~D 6H) TIME WA~~ LEVEL OR HEA~l . AH) ~ .... -WELL ti I ~-«sec.} (feet\ feet) (min. « sec.) feet) (feet . .:z f 

'"3. 2.2.<1 D b 2. ~! 
. I l ,.., (#7_ ~ ~. ""' ~ S" 

\I <19..o -~ ,, 
'-''"' • ~ (p. SiPn: t: 
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13mwt47r#2 

In-Situ Inc. MiniTroll Pro 

Report generated: 12/9/2003 14:11:30 
Report from file: H:\Crane IN\SWMU13_ 16\MGC slug tests 03\site 13\SN06899 2003-11-25 150151 
DataMgr Version 3.68 13MWT47rising#2.bin 

Serial number: 
Firmware Version 
Unit name: 

6899 
3.07 

Test name: 13MWT47rising#2 

Test defined on: 
Test started on: 
Test stopped on: 
Test extracted on: NIA 

11/2512003 15:01 :28 
11i2512003 15:01:51 
11/2512003 15:46:35 

Data gathered using Linear testing 
Time between data points: Minutes. 
Number of data samples: 448 

TOTAL DATA SAMPLES 448 

Channel number (2) 
Measurement type: Pressure 
Channel name: 
Sensor Range: 30PSI. 
Specific gravity: 
Mode: Surface 
User~efined reference: 0 FeetH20 
Referenced on: test start 
Pressure head at reference: 9.337 Feet H20 

Chan[2] 

Date Time ET (min) FeetH20 
--- ---- __ ... _____ ---------

11125/200315:01 0 0 
11/25/200315:01 0.1 1.762 
11/25/200315:02 0.2 1.98 
11/25/200315:02 0.3 2.135 
11/25/2003 15:02 0.4 2.266 
11/25/200315:02 0.5 2.375 
11/25/200315:02 0.6 2.473 
11/251200315:02 0.7 2.56 
11/251200315:02 0.8 2.641 
11/25/2003 15:02 0.9 2.714 
11/2512003 15:02 1 2.782 
11/251200315:02 1.1 2.843 
11/251200315:03 1.2 2.901 
11/25/2003 15:03 1.3 2.951 
11/25/200315:03 1.4 3 
11/25/200315:03 1.5 3.046 
1112:15:03 1.6 3.088 
11/2512 15:03 1.7 3.127 
11/251200315:03 1.8 3.161 
111251200315:03 1.9 3.197 
11/2512003 15:03 2 3.229 
11 /25/2003 15:03 2.1 3.258 
11/25/200315:04 2.2 3.288 
11/25/2003 15:04 2.3 3.326 
11/2512003 15:04 2.4 3.34 
11/25/200315:04 2.5 3.362 

corrected Adjusted 
feeth20 ET. (min) 

-2.688 0 
-2.47 0.1 

-2.315 0.2 
-2.184 0.3 
-2.075 0.4 
-1.9n 0.5 

-1.89 0.6 
-1.809 0.7 
-1.736 0.8 
-1.668 0.9 
-1.607 1 
-1.549 1.1 
-1.499 1.2 
-1.45 1.3 

-1.404 1.4 
-1.362 1.5 
-1.323 1.6 
-1.289 1.7 
-1.253 1.8 
-1.221 1.9 
-1.192 2 
-1.162 2.1 
-1.124 2.2 
-1.11 2.3 

-1.088 2.4 

Page 1of3 

• - fW'"\"T&P t>Pr-T"Pr-

h/ho ho= -2.688 

1.000 .. 
0.919 
0.861. 
0.813 
o.n2• 
0.735 
0.703. 
0.673 
0.646. 
0.621 
0.598• 
0.576 
0.558 
0.539 
0.522 
0.507 • 
0.492 
0.480 
0.466 
0.454 
0.443. 
0.432 
0.418 
0.413 
0.405 



13mwt47r#2 

11/25/200315:04 2.6 3.385 -1.065 2.5 0.396' 
11/25/200315:04 2.7 3.409 -1.041 2.6 0.387 
11/251200315:04 2.8 3.427 -1.023 2.7 0.381 
11/2512003 15:04 2.9 3.447 -1.003 2.8 0.373 
11/25/200315:04 3 3.465 -0.985 2.9 0.366 
11/251200315:04 3.1 3.483 -0.967 3 0.360• 
11/251200315:05 3.2 3.504 -0.946 3.1 0.352 
11/25/200315:05 3.3 3.518 -0~932 3.2 0.347 
11/25/200315:05 3.4 3.534 -0.916 3.3 0.341 
11/251200315:05 3.5 3.548 -0.902 3.4 0.336 
11/251200315:05 3.6 3.562 -0.888 3.5 0.330 
11/25/200315:05 3.7 3.576 -0.874 3.6 0.325 
11/251200315:05 3.8 3.59 -0.86 3.7 0.320 
11/251200315:05 3.9 3.604 -0.846 3.8 0.315 
11/25/200315:05 4 3.616 -0.834 3.9 0.310 
11/25/2003 15:05 4.1 3.628 -0.822 4 0.306. 
11/25/200315:06 4.2 3.641 -0.809 4.1 0.301 
11/25/200315:06 4.3 3.651 -0.799 4.2 0.297 
11/25/200315:06 4.4 3.663 -0.787 4.3 0.293 
11/2512003 15:06 4.5 3.673 -O.m 4.4 0.289 
11/251200315:06 4.6 3.683 -0.767 4.5 0.285 
11/2512003 15:06 4.7 3.693 -0.757 4.6 0.282 
11/251200315:06 4.8 3.703 -0.747 4.7 0.278 
11/251200315:06 4.9 3.713 -0.737 4.8 0.274 
11/25/200315:06 5 3.723 -0.727 4.9 0.270 
11/251200315:06 5.1 3.731 -0.719 5 0.267• 
11/251200315:07 5.2 3.743 -0.707 5.1 0.263 
11/251200315:07 5.3 3.751 -0.699 5.2 0.260 
11/251200315:07 5.4 3.759 -0.691 5.3 0.257 
11/25/200315:07 5.5 3.768 -0.682 5.4 0.254 
11/2512003 15:07 5.6 3.776 -0.674 5.5 0.251 
11/25/200315:07 5.7 3.784 -0.666 5.6 0.248 
11/251200315:07 5.8 3.792 -0.658 5.7 0.245 
11/251200315:07 5.9 3.798 -0.652 5.8 0.243 
11/25/200315:07 6 3.806 -0.644 5.9 0.240 
11/25/2003 15:07 6.1 3.814 -0.636 6 0.237. 
11/251200315:08 6.2 3.82 -0.63 6.1 0.234 
11/25/200315:08 6.3 3.828 -0.622. 6.2 0.231 
11/25/200315:08 6.4 3.834 -0.616 6.3 0.229 
11/25/200315:08 6.5 3.842 -0.608 6.4 0.226 
11/251200315:08 6.6 3.85 -0.6 6.5 0.223 
11/2512003 15:08 6.7 3.854 -0.596 6.6 0.222 
11/25/2003 15:08 6.8 3.862 -0.588 6.7 0.219 
11/251200315:08 6.9 3.868 -0.582 6.8 0.217 
11/25/200315:08 7 3.872 -0.578 6.9 0.215 
11/25/200315:08 7.1 3.878 -0.572 7 0.213. 
11/25/200315:09 7.2 3.884 -0.566 7.1 0.211 
11 /25/2003 15:09 7.3 3.89 -0.56 7.2 0.208 
11/25/2003 15:09 7.4 3.899 -0.551 7.3 0.205 
11/25/200315:09 7.5 3.903 -0.547 7.4 0.203 
11/25/200315:09 7.6 3.909 -0.541 7.5 0.201 
11/25/200315:09 7.7 3.915 -0.535 7.6 0.199 
11/2512003 15:09 7.8 3.919 -0.531 7.7 0.198 
11/25/2003 15:09 7.9 3.921 -0.529 7.8 0.197 
11/251200315:09 8 3.929 -0.521 7.9 0.194 
11/25/200315:09 8.1 3.933 -0.517 8 0.192 
11/2512003 15:10 8.2 3.939 -0.511 8.1 0.190 
11/2512003 15:10 8.3 3.943 -0.507 8.2 0.189 
11/25/2003 15:10 8.4 3.949 -0.501 8.3 0.186 
11/2512003 15:10 8.5 3.951 -0.499 8.4 0.186 
11,/25/2003 15:10 8.6 3.957 -0.493 8.5 0.183 
11/25/200315:10 8.7 3.961 -0.489 8.6 0.182 
11/25/200315:10 8.8 3.965 -0.485 8.7 0.180 
11/25/200315:10 8.9 3.971 -0.479 8.8 0.178 
11/25/2003 15:10 9 3.975 -0.475 8.9 0.177 
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~ 

11 /25/2003 15: 10 9.1 3.979 -0.471 9 0.175 
11/25/200315:11 9.2 3.983 -0.467 9.1 0.174 
11/25/2003 15:11 9.3 3.985 -0.465 9.2 0.173 
11/2512003 15:11 9.4 3.991 -0.459 9.3 0.171 
11/25/2003 15:11 9.5 3.993 -0.457 9.4 0.170 
11/25/2003 15:11 9.6 3.999 -0.451 9.5 0.168 
111251200315:11 9.7 4.003 -0.447 9.6 0.166 
11/25/2003 15:11 9.8 4.005 -0.445 9.7 0.166 
11/251200315:11 9.9 4.011 -0.439 9.8 0.163 
11/25/200315:11 10 4.013 -0.437 9.9 0.163 
11/25/200315:12 11 4.05 -0.4 10.9 0.149 
11/251200315:13 12 4.08 -0.37 11.9 0.138 
11/25/200315:14 13 4.108 -0.342 12.9 0.127 
11/2512003 15:15 14 4.13 -0.32 13.9 0.119 
11/25/200315:16 15 4.152 -0.298 14.9 0.111 
11/25/200315:17 16 4.17 -0.28 15.9 0.104 
11/25/200315:18 17 4.186 -0.264 16.9 0.098 
11/25/2003 15:19 18 4.203 -0.247 17.9 0.092 
11/25/200315:20 19 4.217 -0.233 18.9 0.087 
11/25/2003 15:21 20 4.229 -0.221 19.9 0.082 
11/25/200315:22 21 4.241 -0.209 20.9 0.078 
11/2512003 15:23 22 4.253 -0.197 21.9 0.073 
11/25/2003 15:24 23 4.263 -0.187 22.9 0.070 
11/25/200315:25 24 4.273 -o.1n 23.9 0.066 
11/25/200315:26 25 4.283 -0.167 24.9 0.062 
111251200315:27 26 4.291 -0.159 25.9 0.059 
11/251200315:28 27 4.299 -0.151 26.9 0.056 
11/2512003 15:29 28 4.305 -0.145 27.9 0.054 
11/251200315:30 29 4.311 -0.139 28.9 0.052 
11/25/2003 15:31 30 4.319 -0.131 29.9 0.049 
11/25/200315:32 31 4.324 -0.126 30.9 0.047 
11/25/200315:33 32 4.33 -0.12 31.9 0.045 
11/25/2003 15:34 33 4.336 -0.114 32.9 0.042 
11/251200315:35 34 4.338 -0.112 33.9 0.042 
11/251200315:36 35 4.344 -0.106 34.9 0.039 
11/25/200315:37 36 4.346 -0.104 35.9 0.039 
11/25/2003 15:38 37 4.351 -0.099 36.9 0.037 
11/251200315:39 38 4.351 -0.099 37.9 0.037 
11/25/2003 15:40 39 4.355 -0.095 38.9 0.035 
11/251200315:41 40 4.359 -0.091 39.9 0.034 
11/251200315:42 41 4.359 -0.091 40.9 0.034 
11/2512003 15:43 42 4.362 -0.088 41.9 0.033 
11/25/200315:44 43 4.366 -0.084 42.9 0.031 
11/25/2003 15:45 44 4.393 -0.057 43.9 0.021 
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TETRA- NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 
Project No.: 

Test Type: 

CraneNSWC 
9060 

Rising head 

Done By: FWRamser 
~By: 

Radius of Well Casing (in.): 

Effective Radius of Well Screen Qn.) : 

Length of Well Screen (ft): 

Tlflle tor 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
2=R 

15 =L 
3.55 =To 

2.93E-04 ft./min. 
4.89E-06 ft./sec. 
4.23E-01 ft./dav 
1.49E-04 cm./sec. 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

Equation: 

13MWT47 
Bedrock 
25-Nov-03 

r 2 x Ln(L/R) 
K = _l_x_L___..x _T_o __ 

LN ( LSS /, 1?1/Jb) 

2 1' ·LS- 1' ~. S- 5 

2 f ~ I x I 0 - " F-C I~ I N 

// 



HYDRAULIC CONDUCTIVITY TEST DATA I CALCULATIONS 

Note: Yellow cells are input cells, blue cells are automatically calculated 

Project Name: Crane SWMU13/16 
Project No.: N7~ 
Method of Inducing Water 
Level Change: . ·• . Solid Sluo 
Reference Pt (Top of 
Casing, Transducer, etc): TOC 
Test Type {Rising Head I 
Falling Head): Rising Head 

Well Radius, r (ft.); 

Radius of Sand/Gravel Pack Interval, 
R {ft): 

Screened I Monitored Interval Below 
Water Table, L (ft): 

Static Water Level (Depth/ Elevation) 
(ft.): 

Baseline Reading for Test Data (SWL, 
Transducer Reading, etc): 

TEST DATA 

Well / Boring No.: 

Test No.: 

Date: 

Geologist: 

Checked 
by/Date: 

0.0833 

0.0833 

:\" :<1:7~ j~ 
1,~1 

>.'> .::.._;f/: 
.... ,or.g(>· 
~~:~-:: ~; -:'~. '': '::;~;.,, ',.; •; 

Note: To exclude a data point from the regression, place an •x• in the •exclude• 
column I data oint's row. The first row cannot be excluded •. 

Elapsed Time 
Measured 

Elapsed Time 
Drawdown 

Exclude Water level or Head (H) 
(min) 

lfeetl 
(min) 

lfeetl 
HIHo ln{HIH0) 

t/"•"'" . ; .. .. .. :o.oo. ::- '°:Z68 ''<.· o,pa ~2;68 . . . 
It. :, ;·.')c'.. ·.·· :··. O'.O"f . · ... • > ;' 1059 0.00 
(', ·,'• .. .·:o,ut ,,,.. ; , ,t;83 O.o1 -1.83 . . "/"· 

i<';:C'{>\';<;' ... ·. Q.OV ,,~ < ·• ... · • 'f.62 0.02 -1:62 
1··· .·• 0.02 

. .... 
1;41 0.02 -1.41 0:53 -01>412 

.. •. · ... ·. 0.03" . ·.: "1:25 0.03 -1.25 ... .. 
. ; 0.03 t09 0.03 -1.09 0.4-1 -0;9020 

0.04 . 0.94 0.04 -0.94 0~35 -1 ;0534 
0.04 0.79 0.04 -0.79 0.30 -1 :2206 
0.05 0.66 0.05 -0.66 0.24 -1.4093 

.. ·. 0.05 0.53 0.05 -0.53 0.20 -1.6248 
0.06 0.41 0.06 -0.41 0.15 -1.8681 

. ·x 0.06 0.29 0.00 0.0000 
x 0.07 0.17 0.00 0.0000 
x 0.07 0.08 0.00 0.0000 
x 0.08 0.04 0.00 0.0000 
x 0.09 0.03 0.00 0.0000 
x 0.10 0.02 0.00 0.0000 
ic 0.10 0.02 0.00 0.0000 
x 0.11 0.02 0.00 0.0000 

x 0.1222 0.011 0.00 0.0000 
x 0.132 0.011 0.00 0.0000 
x 0.1425 0.011 0.00 0.0000 
x 0.1535 0.011 0.00 0.0000 
x 0.1652 0.009 0.00 0.0000 
x o.11n 0.009 0.00 0.0000 

13MWT49-R 

1 

t-3-o~ 

Linear Regression of 
ln{H/HO) {b=O) 

-0;a2.· •.... · 

.-0:64 ,· .. ·.• 

-0::96 
-1:-12 
~1:29. 

-1.45 
-1.61 
-1.77 



Tetra Tech NUS, Inc. 

HYDRAULIC CONDUCTIVITY 
TESTING DATA SHEET 

PRO.ECT NAME: ...... .N;?.~5:-..... ~~-~-~~---···················································· Yt£ll/BORING NO.: ·--~-~J:1.~.I_1_q 
PRO.£CT NO.: ..... N.3:.~-~-~---···························. GEOLOGIST: ....... ~-~-~-:!°.~---···································································. 
\\£lL DIAMETER: ... ~'.~---·············. SCREEN LENGTI-1/0EPTH: . __ ;;;/......................................... TEST NO.: ......... L .......... . 
STATIC WATER LEVEL (Depth/Elevation}: ......... 7: ... ?.:.L~----~-EY-~---································· DATE: .. J!.\.l4ln4 ....... . 

~ TEST . nPE (Risfng/f alllng/Constant Head): .... R.t~.\..~ .. <?.................................. a-tECKEO: .............................................. . 

. MElHOO OF INDUCING WATER LEVEL CHANGE: ... 2.. .. §~-~----S.k.V..(?. ........... 4.::-:.i::. .. ~S> .. N.~---· PAGE .. L OF ... L ... . "' ~ 
~ REFERENCE PT. FOR WI... MEAS. (Top of Casing, Transducer, etc.}: ... TO .. C. .................................................................. . 
si-------,..-------...-------.,------.,.-----r-----r--------i 

"' It 
~ 

t-' 
~ 
~ 
0 

~ 
~ 
~ 
Ck'. 
0 ... 
a 
< 
0 
< 

ELAPSED MEASURED DRAWDOWN ELAPSED 
TIME WATER LEVEL OR HEAD (6H) TIME 

(min. or sec.) (feet) (feet} (min. or sec.) 

MEASURED DRAWDO\YN mu. SQffMADC 
WATER LEVEL OR HEAD {6H) ~ >- -WEll· -

(feet) (feet) - ·-

.'05f. l~ "&~ 

-Ob5 l -4l 
.. o+ ,_ 2~ 

Daiths (Toe> 

-()1~ 1.oq 

-0 '2s -Ca q 
~1-.__--+-J--lc_.<\_1:>_ ,oq ·bS 

~ IC> 
1----'---l----"'-----ll--------lt-------1------1-------1 ~= V 7.V 

TPVC. z---~<'.{ (4 

• \oc... . 2.~ 
1--.,---,---l------'--'----ll--------lt-------1-----+------1 ~=~= 

Q. -1:1-
0 -a:-

1---=-~~-1-----'===----<1-------1~-----1------1-------1 ,:M: 
- -

t-------11--------ii-------t-------1-----------1 ~ == l \ .. q s 
<'----'--''---'-'---'-""'-

t-------11-------tt-------t-------1-----------1 ~ 

. ) .. 2-

,___ _ __,_ ___ _ 
'5l_ lnclcate SWL 
Depth on Drawing 



CALCULATION OF HYDRAULIC CONDUCTIVITY (K)1 

Number of data points in the slug 
test: 

Slope of the line that linearly 
approximates ln(h/hO) (m in 

v=mx+b): 
Y-intercept of the line that 

linearly approximates ln(h/hO) (b 
in v=mx+b): 

Actual Y-intercept is set to 0. 

T0 (min): 

K (ft/min): 

K (ft/day): 

0.00 0.01 

0.000 

-0.200 

-0.400 

-0.600 

-0.800 

0 
~-1.000 
..5 

-1.200 

-1.400 

-1.600 

·1.800 

-2.000 

11 

-32.132 

0.007 

0.000 

0.031 

9.SOE-02 

136.872 

n(:Lzy}-CL.xX:LY) 
m= n(L(x2 ))-(:Lx)2 

b- (L,YXL(x2 ))-(:LxXL'9') 
n(:L(x2 ))-(:Lx}2 

T0: Time at which ln(H/H0)=-1 

K = hn(UR)/(2LT0 ) 

0.02 
Time, minutes 

0.03 0.04 

n: Number of data points. x: 
Elapsed time point. y: 
ln{H/HO) point 

L: Screened/monitored interval 

below water table (ft) 

r: Well radius (ft) 

R: Gravel pack radius (ft) 

O.D5 0.06 

1. HVORSLEV, M.J. 1951. Time Lag and Soil Permeability in Groundwater Observations. U.S. Arrmy 
Corps of Engineers. Waterways Experiment Station Bulletin 36, Vicksburg, Mississippi. 



In-Situ Inc. MiniTroll Pro 

Reportgenerated: 11/14/2004 14:15:39 
Report from file: ... \SN08927 2004-11-14 141000 13MWT49-A.bin 
Win-Situ Version 4.47 

Serial number: 8927 
Armware Version 3.09 
Unit name: 

Test name: 13MWT49-R 

Test defined on: 11/1412004 14:02:11 
Test scheduled for: 1 l/1412004 14:10:00 
Test started on: 11/1412004 14:10:00 
Test stopped on: 1111412004 14:15:06 
Test extracted on: NIA NIA 

Data gathered using Logari1hmic testing 
Maximum time between data points: Minutes. 
Number of data samples: 89 

TOTAL DATA SAMPLES 89 
\~-

Channel number (1) 
Measurement type: Temperature 
Channel name: 

Channel number (2) 
Measurement type: Pressure 
Channel name: 
Sensor Range: 30 PSIG. 
Specific gravity: 
Mode: Surface 
User-defined reference: o Feet H20 
Referenced on: test start 
Pressure head at reference: 4.691 Feet H20 

Charl{1) Chan[2] 
Date Time ET(min) Celsius FeetH20 __ .. _.,_ .. _.., ... ____ 

11/14!2004f 14:10:00 0 14.24 0 
11/14/2004 14:10:00 0.005 14.26 -0.002 
·11/14/2004 14:10:00 0.01 14.26 -0.002 
11/14/2004 14:10:00 0.015 14.26 -0.002 
11/14/2004 14:10:01 0.02 14.27 -0.002 
11/14/2004 14:10:01 0.025 14.27 -0.002 
11/14/2004 14:10:01 0.03 14.27 -0.002 
11/14/2004 14:10:02 0.035 14.27 -0.002 
11114/2004 14:10:02 0.04 14.27 -0.12 
11/1412004 14:10:02 0.045 14.27 -2.681 T=O 
11/14/2004 14:10:03 0.05 14.27 -1.588 
11/14/2004 14:10:03 0.055 14.27 -1.831 
11/14/2004 14:10:03 0.06 14.28 -1.621 
11/14/2004 14:10:03 0.065 14.28 -1.412 
11114/2004 14:10:04 0.07 14.28 -1.251 
11/14/2004 14:10:04 0.075 14.28 -1.087 
11/14/2004 14:10:04 0.08 14.28 -0.935 
11/1412004 14:10:05 0.005 14.28 -0.791 
11/14/2004 14:10:05 0.09 14.28 -0.655 
11/14/2004 14:10:05 0.095 14.28 -0.528 
11/14/2004 14:10:06 0.1 14.28 -0.414 
11/14/2004 14:10:06 0.1058 14.28 -0.286 
11/14/2004 14:10:06 0.112 14.28 -0.173 
11/1412004 14:10:07 0.1185 14.28 -0.084 
11/14/2004 14:10:07 0.1255 14.3 -0.037 
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Adjusted Adjusted 
ET (min) Feet H20 

0 2.681 
0.005 1.588 

O.Q1 1.831 
0.015 1.621 
0.02 1.412 

0.025 1.251 
0.03 1.087 

0.035 0.935 
0.04 0.791 

0.045 0.655 
0.05 0.528 

0.055 0.414 
0.0608 0.286 
0.067 0.173 

0.0735 0.084 
0.0805 0.037 



11/14/2004 14:10:07 0.1328 14.3 -0.027 0.0878 0.027 
11/1412004 14:10:08 0.1407 14.3 -0.019 0.0957 0.019 
11/14/2004 14:10:08 0.149 14.3 -0.017 0.104 0.017 
11/14/2004 14:10:09 0.1578 14.3 -O.Q15 0.1128 0.015 
11114/2004 14:10:10 0.1672 14.3 -0.011 0.1222 0.011 
11/14/2004 14:10:10 0.177 14.28 -0.011 0.132 O.otl 

11/14/2004 14:10:11 0.1875 14.28 -0.01 i 0.1425 0.011 
11/1412004 14:10:11 0.1985 14.28 -0.011 0.1535 O.otl 
11114/2004 14:10:12 0.2102 14.28 -0.009 0.1652 0.009 
11/14/2004 14:10:13 0.2227 14.28 -0.009. 0.1777 0.009 
11/1412004 14:10:14 0.2358 14.28 -0.009 0.1908 0.009 
11/14/2004 14:10:15 0.2498 14.28 -0.009 0.2048 0.009 
11/1412004 14:10:15 0.2647 14.28 -0.009 0.2197 0.009 
11/14/2004 14:10:16 0.2803 14.28 -0.009 0.2353 0.009 
11/14/2004 14:10:17 0.297 14.28 -0.009 0.252 0.009 
11/1412004 14:10:18 0.3147 14.28 -0.011 0.2697 0.011 
11/1412004 14:10:20 0.3333 14.28 -0.009 0.2883 0.009 
11/14/2004 14:10:21 0.3532 14.28 -0.011 0.3082 0 .. 011 
11/1412004 14:10:22 0.3742 14.28 -0.009 0.3292 0.009 
11/1412004 14:10:23 0.3963 14.28 -0.ot 1 0.3513 0.011 
11/1412004 14:10:25 0.4198 14.28 -0.011 0.3748 0.011 
11/14/2004 14:10:26 0.4447 14.28 -0.011 0.3997 0.011 
11/14/2004 14:10:28 0.4697 14.28 -0.009 0.4247 0.009 
11/1412004 14:10:29 0.4963 14.28 -0.011 0.4513 0.011 
11/1412004 14:10:31 0.5247 14.28 -0.011 0.4797 0.011 
1111412004 14:10:33 0.5547 14.28 -0.009 0.5097 0.009 
11/14/2004 14:10:35 0.5863 14.28 -0.011 0.5413 O.ot1 
11/1412004 14:10:37 0.6213 14.28 -0.011 0.5763 0.011 
11114/2004 14:10:39 0.658 14.28 -0.011 0.613 0.011 
11/14/2004 14:10:41 . 0.6963 14.28 -0.011 0.6513 0.011 
11/1412004 14:10:44 0.738 14.28 -0.011 0.693 0.011 
11/1412004 14:10:46 0.7813 14.28 -0.009 0.7363 0.009 
11/14/2004 14:10:49 0.828 14.28 -0.011 0.783 0.011 
1111412004 14:10:52 0.8763 14.28 -0.011 0.8313 0.011 
11/1412004 14:10:55 0.928 14.28 -0_009 0.883 0.009 
11/14/2004 14:10:58 0.983 14.28 -0.011 0.938 0.011 
11/1412004 14:11:02 1.0413 14.28 -0.011 0.9963 0.011 
11/14/2004 14:11:06 1.103 14.27 -0.009 1.058 0.009 
11114/2004 14:11:10 1.168 14.27 -0.ot 1 1.123 0.011 
11/1412004 14:11:14 1.238 14.27 -0.009 1.193 0.009 
11/14/2004 14:11:18 1.3113 14.27 -0.011 1.2663 0.011 
11/14/2004 14:11:23 1.3897 14.27 -0.009 1.3447 0.009 
11/14/2004 14:11:28 1.473 14.27 -0.011 1.428 O.ot1 
11/1412004 14:11:33 1.5613 14.27 -0.011 1.5163 O.ot1 
11114/2004 14:11:39 1.6547 14.27 -0.011 1.6097 O.Q11 
11114/2004 14:11:45 · 1.753 14.27 -0.009 1.708 0.009 
11/1412004 14:11:51 1.858 14.27 -0.011 1 .. 813 0.011 
11/14/2004 14:11:58 1.968 14.27 -0.009 1.923 0.009 
11/1412004 14:12:05 2.0847 14.27 -0.011 2.0397 0.011 
11114/2004 14:12:12 2.2097 14.27 -0.011 2.1647 O.ot 1 
11114/2004 14:12:20 2.3413 14.26 -0.01 2.2963 O.ot 
11/1412004 14:12:26 2.4813 14.26 -0.01 2.4363 0.01 
11/1412004 14:12:37 2.6297 14.26 -0.008 2.5847 0.008 
11/1412004 14:12:47 2.7663 14.26 -0.01 2.7413 0.01 
11/1412004 14:12:57 2.953 14.26 -0.01 2.908 0.01 
11/14/2004 14:13:07 3.1297 14.26 -0.008 3.0847 0.008 
11/1412004 14:13:16 3.3163 14.26 -0.008 3.2713 0.008 
11/14/2004 14:13:30 3.5147 14.26 -0.008 3.4697 0.008 
11/1412004 14:13:43 3.7247 14.26 -0.01 3.6797 0.01 
11/1412004 14:13:56 3.9463 14.26 -0.01 3.9013 0.01 
11114/2004 14:14:10 4.1813 14.26 -0.008 4.1363 0.008 
11/1412004 14:14:25 4.4297 14.26 -0.01 4.3847 0.01 
11/1412004 14:14:41 4.693 14.26 -0.008 4.648 0.008 
11114/2004 14:14:58 4.973 14.26 -0.01 4.928 O.Q1 
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HYDRAULIC CONDUCTIVITY TEST DATA I CALCULATIONS 

Note: Yellow cells are input cells, blue cells are automatically calculated 

Project Name: Crane SWMU13/16 Well / Boring No.: 13MWT50• 
Project No.: N7448 Test No.: 

•· .. · 
1 

Method of Inducing Water 
Date: 

Level Change: Solid Slug 12/aQL2004 
Reference Pt (Top of .... ·;. 

Geologist: 
Casing, Transducer, etc): TOC Colin Doolan 
Test Type (Rising Head I Checked ~I \ -3-oS-Falling Head): 

.. 

x 

Falling H~ad by/Date: 
I 

Well Radius, r (ft.}: 0.0833 

Radius of Sand/Gravel Pack Interval, 
0.354 

R (ft): 

Screened I Monitored Interval Below 
;14 Water Table, L (ft): 

" 

Static Water Level (Depth/ Elevation) 
7.21 (ft.): 

Baseline Reading for Test Data (SWL, 
" ,;::'.~~~>.;:(4) Transducer Reading, etc): 

TEST DATA 

Note: To exclude a data point from the regression, place an •x• in the •exclude" 
column I data int's row. The first row cannot be excluded. 

4~32. 1.41 
6.92 1.39 
11.06 1.37 
17.61 1.34 
28.01 1.29 
44.48 1.22 
70.61 1.12 
1 12.01 ·. 0.97 
177.63 0.78 
281.63 ·. 0.56 
446.47 0.33 
680.66 0.15 

920.6643 0.063 
1160.6643 0 

ElapsedTime 
(min) 

0.00 
. 0.07 
0.17 

·.· 0:33 
0.58 
0.99 
1.64 
2.67 
4.32 
6.92 

11.06 
17.61 
28.01 
44.48 
70.61 
112.01 
177.63 
281.63 
446.47 
680.66 
920.66 
0.00 
0.00 
0.00 
0.00 
0.00 

Drawdown 
or Head (H) 

(feet) 
ln(H/Ho) 

Unear Regression of 
ln(HJHO) {b=O) 

. ·:!::. ' ·}~~=r , ~~rJ!:1i /?:··'.}_~:Q#·.;,;;;_\,*~ 

·1.39 0.90 .. -0:1054 -0.~ .... ; j 

-1.37 0.89 -0.12t3 .:. -0:04> .. / 
-1.34 o.87 · -0:1449 .··. ~o.06· ···· ·· c• 
-1.29 0.83 -0;1837.!. -0.09 ·• .•. •.;);,, 

-0.97 0.63 -0.4670 -0.;aa: ·. : .. ·.·. 
-0.78 0.51 -0.6822 . -0.59' J ,, ·: 

-0.56 0.36 -1.0192 .•.. ; -0,94 .•. .· ... 
-0.33 0.21 -1 :5402 . . ; . .· -1.50 . : •:y 
-0.15 0.10 -2.3084 ·2.28' •; 
-0.06 0.04 ·3.2022 ·3.08 ».T" ··• 

0.0000 . .. ••. 

·0.0000 • ·.·• . 
0.0000 < 
0.0000 > •. ··.· 



' • 

HYDRAWC CONDUCTIVITY 
TESTING DATA SHEET 

Tetra Tech NUS, Inc. 

PRQ.ECT . NS WC.. C.R.f\"1£. NAME: .............................................................................................................. WELL/BORING NO.: .l~M.WI.SD 
PRO.£ CT NO.: ....... H.l:!i.~-~-------·---------··········. GEOLOGIST: C..Ot-.3T\ 

--·--••o•••OOOOU••OOOOH0000000oOOOoOoOOOoOoooooO~HH0000000000000 .. 00000HOOOOOoOoo00.0o .. ooooooo 

WElL DIAMETER: ... h.'.'. ................. SCREEN LENG1H/OEP1H: . .. JO .. j. ... ?.,~-~~l .......... TEST NO.: . ...... 1 ................. 
STATIC WATER lfi'EL (Depth/Elevation): ... 1 ..... 2..l. ... TPV~----······-------·········-·············· DATE: \I- 14 -() '1 

ooOOOOOH0000000000000000 oooO•o 

TEST TYPE (Rlslng/f alllng/Constant Head): .. -~!-~~---··-·-······················ CHECKED: ................................................. 

METHOD Of INDUCING WATER LEVEL CHANGE: ------~--~~----~~--------~-:--~·/ .............. PAGE .. LOF ........... 
REFERENCE PT. FOR YA.. MEAS. (Top of Casing, Transducer, etc.): .. l.~-~---·······--·-------·····--·---··----··--·--····--·----------------· 

ELAPSED MEASURED DRAWDO'tri ELAPSED MEASURED DR A WOO~ li11fJL SCHEMADC 
~E WATER LEVEL OR HEAD l1H) TIME WATER LEVEL OR HEAD AH) 

~--- -WEU. ti ( sec..) (feet) (feet) (min. or sec.) (feet) (feet) 

·0"65 l.03FJ... ~3+ _04q BOREHOl.£ II 

\ I. oo:+. .3-=TS ~ .00'6 1--21 • 
5 .. C\'B ~ I Dcpths {IOC) 

~ 

1n .qsCC 
20 . 9(")~ 1~.a.":\... 

~-30 ·~" '2.. a:-

fnl"l 
~== 

... "13 (.. Zf----
2. ~ .So~ 

li~tj= 
I 

11.>- ,_ 
oi-c-

>-u-

\4q .43=l- '-'""UI-..... -
~-~l-

1 '9l9 
~;::=: 

... 33~ < a: 
0 

231.: .~d':\. .SZ. Indicate SWL 

2.q~ ~ fOct Depth on Orawin<J 

:1111111111111111111111111CALCS,SKETCH MAPS, ETC.: 



CALCULATION OF HYDRAULIC CONDUCTIVITY (K)1 

Number of data points in the slug 
21 test: 

Slope of the line that linearly 
approximates ln(hlhO) (m in -0.003 

v=mx+b): 
Y-intercept of the line that 

linearly approximates ln(h/hO) (b -0.076 
iny=mx+b): 

Actual Y-intercept is set to 0. 0.000 

T0 (min): 298.611 

K (ft/min): 3.0SE-06 

K (ft/day): 0.004 

0.00 

0.000 

100.00 200.00 300.00 

-0.500 

-1.000 

-1.500 
0 

~ 
.5-2.000 

-2.500 

-3.000 

-3.500 

T0: Time at which ln(H/H0)=-1 

K = r2*1n(URV(2L T0) 

Time, minutes 
400.00 500.00 600.00 

n: Number of data points. x: 
Elapsed time point. y: 
ln(HJHO) point 

L: Screened/monitored interval 

below water table (ft) 

r: Well radius (ft) 

R: Gravel pack radius (ft) 

700.00 800.00 900.00 1000.00 

1. HVORSLEV, M.J. 1951. Time Lag and Soil Permeability in Groundwater Observations. U.S. Arrmy 
Corps of Engineers. Waterways Experiment Station Bulletin 36, Vicksburg, Mississippi. 



In-Situ Inc. 

Report generated: 
Report from file: 
Win-Situ Version 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test scheduled for: 
Test started on: 
Test stopped on: 
Test extracted on: 

MiniTroll Pro 

11/15/2004 11:09:00 
... \SN08927 2004-11-14 153500 13MWT50-F.bin 

4.47 

8927 
3.09 

13MWT50-F 

11/14/2004 15:27:21 
11/14/2004 15:35:00 
11/14i2004 15:35:00 
11/15/2004 11:02:39 

NIA NIA 

Data gathered using Logarithmic testing 
Maximum time between data points: Minutes_ 
Number of data samples: 191 

TOTAL DATA SAMPLES 

Channel number (1] 
Measurement type: 
Channel name: 

Channel number [2] 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-<fefined reference: 
Referenced on: 
Pressure head at reference: 

Date 

11/14/2004 
11/14/2004 
11/1412004 
11/14/2004 
1111412004 
11/14/2004 
11/14/2004 
1111412004 
11/14/2004 
1111412004 
11114/2004 
11/14/2004 
11/1412004 
11/1412004 
11/14/2004 
11/14/2004 
11/14/2004 
11/14/2004 
11/14/2004 
11/14/2004 
11/14/2004 
11/1412004 
11/14/2004 
11/14/2004 
11/14/2004 

191 

Temperature 

Pressure 

30PSIG. 
1 

Surface 
0 FeetH20 

test start 
19.263 Feet H20 

Time ET(min) 

15:35:00 0 
15:35:00 0.005 
15:35:00 0.01 
15:35:00 0.015 
15:35:01 0.02 
15:35:01 0.025 
15:35:01 0.03 
15:35:02 0.035 
15:35:02 0.04 
15:35:02 0.045 
15:35:03 0_05 
15:35:03 0.055 
15:35:03 0_06 
15:35:03 0.065 
15:35:04 0.07 
15:35:04 0_075 
15:35:04 0.08 
15:35:05 . 0.085 
15:35:05 0.09 
15:35:05 0.095 
15:35:06 o_ 1 
15:35:06 0.1058 
15:35:06 0_112 
15:35:07 0.1185 
15:35:07 0-1255 

Chan[1] Chan[2) 
Celsius FeetH20 

-------·-----.. --·---
13.2 0 

1322 0.006 
13.22 0.008 
13.23 0.009 
13.23 0_009 
13-23 0.011 
13.23 0.011 
13.25 0.011 
13.25 0.011 
13.25 0_1a1 
13.25 0.819 
13-25 1.252 
13.25 1.219 
13.25 1.173 
1325 0.946 
13.25 1-245 
13.25 1.262 
13.26 1.037 
13.26 1.172 
13.26 1.257 
13.26 1.075 
13_26 1-045 
13.26 1.128 T=O 
13.26 0_873 
13.26 1.091 
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Adjusted Adjusted 
ET (min) Feet H20 

0 1.549 
0_0005 1.294 
0.0135 1.512 



11/14/2004 15:35:07 0.1328 13.26 0.97 0.0208 1.391 
11/14/2004 15:35:08 0.1407 13.26 1.069 0.0287 1.49 
11/14/2004 15:35:08 0.149 13.26 1.007 0.037 1.428 
11/14/2004 15:35:09 0.1578 13.26 1.033 0.0458 1.454 
11114/2004 15:35:10 0.1672 13.25 1.023 0.0552 1.444 
11/14/2004 15:35:10 0.177 13.25 1.021 0.065 1.442 
11/14/2004 15:35:11 0.1875 13.25 1.021 0.0755 1.442 
11/14/2004 15:35:11 0.1985 13.25 1.023 0.0865 1.444 
11/1412004 15:35:12 0.2102 13.23 1.015 0.0982 1.436 
11/14/2004 15:35:13 0.2227 13.23 1.021 0.1107 1.442 
11/14/2004 15:35:14 0.2358 13.23 1.017 0.1238 1.438 
11/14/2004 15:35:15 0.2498 13.23 1.017 0.1378 1.438 
11/14/2004 15:35:15 0.2647 13.23 1.017 0.1527 1.438 . 
11/14/2004 15:35:16 0.2803 13.23 1.017 0.1683 1.438 
11/14/2004 15:35:17 0.297 13.23 1.017 0.185 1.438 
11/14/2004 15:35:18 0.3147 13.23 1.015 0.2027 1.436 
11/14/2004 15:35:20 0.3333 13.23 1.015 0.2213 1.436 
11/14/2004 15:35:21 0.3532 13.23 1.013 0.2412 1.434 
11/14/2004 15:35:22 0.3742 13.23 1.013 0.2622 1.434 
11/14/2004 15:35:23 0.3963 13.23 1.015 0.2843 1.436 
11/14/2004 15:35:25 0.4198 13.23 1.015 0.3078 1.436 
11/14/2004 15:35:26 0.4447 13.23 1.005 0.3327 1.426 
11/1412004 15:35:28 0.4697 13.23 1.015 0.3577 1.436 
11/14/2004 15:35:29 0.4963 13.23 1.013 0.3843 1.434 
11/14/2004 15:35:31 0.5247 13.23 1.013 0.4127 1.434 
11/14/2004 15:35:33 0.5547 13.23 1.011 0.4427 1.432 
11/14/2004 15:35:35 0.5863 13.23 1.011 0.4743 1.432 
11/14/2004 15:35:37 0.6213 13.23 1.011 0.5093 1.432 
11/14/2004 15:35:39 0.658 13.23 1.011 0.546 1.432 
11/14/2004 15:35:41 0.6963 13.22 1.011 0.5843 1.432 
11/14/2004 15:35:44 0.738 13.22 1.009 0.626 1.43 
11/14/2004 15:35:46 0.7813 13.22 1.009 0.6693 1.43 
11/1412004 15:35:49 0.828 13.22 1.009 0.716 1.43 
11/14/2004 15:35:52 0.8763 13.22 1.009 0.7643 1.43 
11/14/2004 15:35:55 0.928 13.22 1.005 0.816 1.426 
11/14/2004 15:35:58 0.983 13.22 1.009 0.871 1.43 
11/14/2004 15:36:02 1.0413 13.22 1.007 0.9293 1.428 
11/14/2004 15:36:06 1.103 13.22 1.005 0.991 1.426 
11/14/2004 15:36:10 1.168 13.22 1.007 1.056 1.428 
11/14/2004 15:36:14 1.238 13.22 1.005 1.126 1.426 
11/14/2004 15:36:18 1.3113 13.22 1.005 1.1993 1.426 
11/14/2004 15:36:23 1.3897 13.22 1.011 1.2777 1.432 
11/14/2004 15:36:28 1.473 13.22 1.005 1.361 1.426 
11/14/2004 15:36:33 1.5613 13.22 1.003 1.4493 1.424 
11/14/2004 15:36:39 1.6547 13.22 1.003 1.5427 1.424 
11/14/2004 15:36:45 1.753 13.21 1.001 1.641 1.422 
11/14/2004 15:36:51 1.858 13.21 1.001 1.746 1.422 
11/14/2004 15:36:58 1.968 13.21 1.001 1.856 1.422 
11/14/2004 15:37:05 . 2.0847 13.21 1.001 1.9727 1.422 
11/14/2004 15:37:12 2.2097 13.21 1.001 2.0977 1.422 
11/14/2004 15:37:20 2.3413 13.21 0.999 2.2293 1.42 
11/14/2004 15:37:28 2.4813 13.21 0.999 2.3693 1.42 
11/14/2004 15:37:37 2.6297 13.21 0.997 2.5177 1.418 
11/14/2004 15:37:47 2.7863 13.21 0.997 2.6743 1.418 
11/14/2004 15:37:57 2.953 13.21 0.995 2.841 1.416 
11/14/2004 15:38:07 3.1297 13.21 0.995 3.0177 1.416 
11/14/2004 15:38:18 3.3163 13.21 0.993 3.2043 1.414 
11/14/2004 15:38:30 3.5147 13.21 0.991 3.4027 1.412 
11/14/2004 15:38:43 3.7247 13.21 0.991 3.6127 1.412 
11/14/2004 15:38:56 3.9463 13.21 0.991 3.8343 1.412 
11/14/2004 15:39:10 4.1813 13.21 0.989 4.0693 1.41 
11/14/2004 15:39:25 4.4297 13.21 0.987 4.3177 1.408 
11/14/2004 15:39:41 4.693 13.21 0.985 4.581 1.406 
11/14/2004 15:39:58 4.973 13.21 0.983 4.861 1.404 
11114/2004 15:40:16 5.2697 13.2 0.981 5.1577 1.402 
11/14/2004 15:40:34 5.583 13.21 0.981 5.471 1.402 
11/14/2004 15:40:54 5.9147 13.2 0.979 5.8027 1.4 
11/14/2004 15:41:15 6.2663 13.2 0.977 6.1543 1.398 
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11/1412004 15:41:38 6.6397 13.21 0.975 6.5277 1.396 
11/14/2004 15:42:02 7.0347 13.2 0.973 6.9227 1.394 
11/1412004 15:42:27 7.453 13.2 0.971 7.341 1.392 
11114/2004 15:42:53 7.8963 13.2 0.969 7.7843 1.39 
11/1412004 15:43:21 8.3663 13.2 0.965 8.2543 1.386 
11/1412004 15:43:51 8.8647 13.2 0.963 8.7527 1.384 
11/14/2004 15:44:23 9.3913 13.2 0.961 9.2793 1.382 
11/14/2004 15:44:56 9.9497 13.2 0.959 9.8377 1.38 
11/14/2004 15:45:32 10.5413 13.2 0.955 10.4293 1.376 
11/14/2004 15:46:10 11.168 13.2 0.951 11.056 1.372 
11/14/2004 15:46:49 11.8313 13.2 0.949 11.7193 1.37 
11/14/2004 15:47:32 12.5347 13.2 0.945 12.4227 1.366 
11/14/2004 15:48:16 13.2797 13.2 0.941 13.1677 1.362 
11/14/2004 15:49:04 14.0697 13.2 0.937 1;3.9577 1.358 
11/14/2004 15:49:54 14.9063 13.2 0.933 14.7943 1.354 
11/1412004 15:50:47 15.7913 13.2 0.929 15.6793 1.35 
1111412004 15:51:43 16.7297 13.2 0.923 16.6177 1.344 
11/14/2004 15:52:43 17.723 13.2 0.919 17.611 1.34 
11/1412004 15:53:46 18.7763 13.2 0.915 18.6643 1.336 
11/1412004 15:54:53 19.8913 13.2 0.906 19.7793 1.327 
11/14/2004 15:56:04 21.073 13.2 0.902 20.961 1.323 
11/1412004 15:57:19 22.3247 13.2 0.896 22.2127 1.317 
1f/1412004 15:58:38 23.6497 13.2 0.89 23.5377 1.311 
11/1412004 16:00:03 25.0547 13.2 0.884 24.9427 1.305 
11/1412004 16:01:32 26.543 13.2 0.876 26.431 1.297 
11/1412004 16:03:07 28.118 13.2 0.868 28.006 1.289 
11/1412004 16:04:47 29.7863 13.2 0.862 29.6743 1.283 
11114/2004 16:06:33 31.5547 13.2 0.856 31.4427 1.277 
11/14/2004 16:08:25 33.428 13.2 0.848 33.316 1.269 
11/1412004 16:10:24 35.4113 13.2 0.838 35.2993 1.259 
11/1412004 16:12:30 37.513 13.2 0.83 37.401 1.251 
11/14/2004 16:14:44 39.7397 13.2 0.819 39.6277 1.24 
11/14/2004 16:17:05 42.098 13.2 0.809 41.986 1.23 
11/14/2004 16:19;35 44.5963 13.2 0.797 44.4843 1.218 
11/14/2004 16-.22:14 47.243 13.2 0.785 47.131 1.206 
11/14/2004 16:25:02 50.0463 13.2 0.775 49.9343 1.196 
11/14/2004 16:28:00· 53.0147 13.2 0.763 52.9027 1.184 
11/14/2004 16:31:09 56.1597 13.2 0.749 56.0477 1.17 
11/14/2004 16:34:29 59.4913 13.2 0.736 59.3793 1.157 
11/1412004 16:38:01 63.0197 13.2 0.722 62.9077 1.143 
11/1412004 16:41:45 66.758 13.2 0.71 66.646 1.131 
11/14/2004 16:45:43 70.718 13.2 0.694 70.606 1.115 
11/1412004 16:49:54 74.9113 13.2 0.678 74.7993 1.099 
11/14/2004 16:54:21 79.3547 13.2 0.662 79.2427 1.083 
11/14/2004 16:59:03 84.0613 13.2 0.645 83.9493 1.066 
11/14/2004 17:04:02 89.0463 13.2 0.627 88.9343 1.048 
11/14/2004 17:09:19 94.3263 13.2 0.611 94.2143 1.032 
11/14/2004 17:14:55 99.9197 13.2 0.591 99.8077 1.012 
11/14/2004 17:20:50 105.8447 13.2 0.571 105.7327 0.992 
1111412004 17:27:07 112.1197 13.2 0.55 112.0077 0.971 
11/14/2004 17:33:46 118.768 13.2 0.528 118.656 0.949 
11/1412004 17:40:48 125.8097 13.2 0.508 125.6977 0.929 
11/14/2004 17:48:16 133.268 13.2 0.486 133.156 0.907 
11/14/2004 17:56:10 141.168 13.2 0.461 141.056 0.882 
11/14/2004 18:04:32 149.5363 13.2 0.437 149.4243 0.858 
11/1412004 18:13:24 158.4013 13.2 0.413 158.2893 0.834 
11/1412004 18:22:47 167.7913 13.2 0.386 167.6793 0.807 
1111412004 18:32:44 177.738 13.2 0.362 177.626 0.783 
11/14/2004 18:43:16 188.2747 13.2 0.336 188.1627 0.757 
11/14/2004 18:54:26 199.4347 13.2 0.31 199.3227 0.731 
11/14/2004 19:06:15 211.2563 13.2 0.279 211.1443 0.7 
11/14/2004 19:18:46 223.778 13.2 0.251 223.666 0.672 
11/14/2004 19:32:02 237.043 13.2 0.227 236.931 0.648 
11/14/2004 19:46:05 251.093 13.2 0.196 250.981 0.617 

.11/1412004 20:00:58 265.9763 13.2 0.166 265.8643 0.587 
11/1412004 20:16:44 281.7413 13.2 0.138 281.6293 0.559 
11/1412004 20:33:26 298.4397 13.2 0.109 298.3277 0.53 
11/14/2004 20:51:07 316.128 13.2 0.079 316.016 0.5 
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11/1412004 21:09:51 334.8647 13.2 0.049 334.7527 0.47 
11/14/2004 21:29:42 354.7113 13.2 0.02 354.5993 0.441 
11/14/2004 21:50:44 375.7347 13.2 -0.008 375.6227 0.413 
11/14/2004 22:13:00 398.003 13.2 -0.036 397.891 0.385 
11/14/2004 22:36:35 421.5913 13.2 -0.063 421.4793 0.358 
11114/2004 23:01:34 446.578 13.2 ·0.089 446.466 0.332 
11114/2004 23:28:02 473.0447 13.2 -0.117 472.9327 0.304 
11/14/2004 23:56:04 501.0797 13.2 -0.144 500.9677 0.277 
11/15/2004 0:25:46 530.7763 13.2 -0.168 530.6643 0.253 
1.1115/2004 0:55:46 560.7763 13.2 -0.192 560.6643 0.229 
11/15/2004 1:25:46 590.7763 13.2 -0.212 590.6643 0.209 
11/15/2004 1:55:46 620.7763 13.2 -0.231 620.6643 0.19 
11115/2004 2:25:46 650.7763 13.2 -0.251 650.6643 0.17 
11/15/2004 2:55:46 680.7763 13.2 -0.267 680.6643 0.154 
11/15/2004 3:25:46 710.7763 13.2 -0.281 710.6643 0.14 
11/15/2004 3:55:46 740.7763 13.2 -0.295 740.6643 0.126 
11/15/2004 4:25:46 770.7763 13.2 -0.308 770.6643 0.113 
11/15/2004 4:55:46 800.7763 13.2 -0.318 800.6643 0.103 
11/15/2004 5:25:46 830.7763 13.2 -0.328 830.6643 0.093 
11/15/2004 5:55:46 860.7763 13.2 -0.34 860.6643 0.081 
11/15/2004 6:25:46 890.7763 13.2 -0.35 890.6643 0.071 
11/15/2004 6:55:46 920.7763 13.2 -0.358 920.6643 0.063 
11/15/2004 7:25:46 950.7763 13.2 -0.368 950.6643 0.053 
11/15/2004 7:55:46 980.7763 '13.2 -0.378 980.6643 0.043 
11/15/2004 .8:25:46 1010.776 13.2 -0.384 1010.664 0.037 
11/15/2004 8:55:46 1040.776 13.2 -0.395 1040.664 0.026 
11/15/2004 9:25:46 1070.776 13.2 -0.401 1070.664 0.02 
1111512004 9:55:46 1100.776 13.2 -0.407 1100.664 0.014 
11/15/2004 10:25:46 1130.776 13.21 -0.413 1130.664 0.008 
11115/2004 10:55:46 1160.776 13.2 -0.421 1160.664 0 
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HYDRAULIC CONDUCTIVITY TEST DATA I CALCULATIONS 

Note: Yellow cells are input cells, blue cells are automatically calculated 

Project Name: Crane SWMU13/16 Well / Boring No.: 13MWT51 
Project No.: N7448 Test No.: 1 
Method of Inducing Water 
Level Change: Soli.dSlug 

Date: 
12/29/2004 

Reference Pt (Top of 
Casing, Transducer, etc): TOC 

Geologist: 
Colin Doolan 

Test Type (Rising Head I 
Falling Head): Falling.Head 

Checked JJML/ by/Date: n- -Jo-0'1 

Exclude 

Well Radius, r (ft.): 0.0833 

Radius of Sand/Gravel Pack Interval, 
0.0833 

R (ft): 

Screened I Monitored Interval Below 
10 Water Table, L (ft): . 

Static Water Level (Depth/ Elevation) 
.. 

(ft.): 3.77 ·. 

Baseline Reading for Test Data (SWL, 
>?;~:;,:::.,} Transducer Reading, etc): 

TEST DATA 

Note: To exclude a data point from the regression, place an •x• in the •exclude" 
column I data int's row. The first row cannot be excluded. 

ln(H/Ho) 
Measured Drawdown 

Elapsed Time Water Level Elap~ Time or Head (H) 
(min) lfeet\ (mm) (feet\ 

·1<52 
·1.41 
-1~27 

:<< .... ··.· · .. • ·. :: 023 .. .. . . 1•09' : 0.23 .· -1.09 .. •• ,:0;44' .> •. -0.61'77·. 
-0.90 

·0:11 0.45 -0.71 >0~29 4.2505 
·. 0.63 0.51 0.63 -0.51 

0.86 0.34 0.86 -0.34 0:14 . -1:9855 
.... ··. x 1.17 . 0.21 0.00 0.0000 

x 1.58 0.13 . 0.00 0.0000 
x 2.14 ·. 0.09 0.00 0.0000 

.··. ·x 2.88 • . 0;06 x 0.00 0.0000 
x 3.88 0.04 0.00 0.0000 
x 5.20 0.03 0.00 ; 0.0000 

0.00 0.0000 
.·. 0.00 0.0000 

0.00 0.0000 
0.00 0.0000 
0.00 0.0000 
0.00 0.0000 

.· 0.00 0:0000 
0.00 0.0000 
0.00 0.0000 
0.00 0.0000 

I 

Linear Regression of 
ln(H/HO) (b=O) 

.. -0~3f,, 

-0.67 
-0.94 . 
-1.29. 
-1.77 



Tetra Tech NUS, Inc. 

HYDRAWC CONDUCTIVITY 
TESTING DATA SHEET 

PRO.ECT NAME: ....... N.$..YY.~----~~-~~J;....................................................... YBl./BORING NO.: . l~_W_T.Sl_. 
PRO.ECT NO.: .... .N.J..Y.Y:.~............................... GEOLOGIST: ...... ~.?.-~.:!.'_~---···································································. 
YBl. DIAMETER: ... ?.::'.~................. SCREEN LENGTH/DEPTH: .... J.D~/..J.1:-..~.0............ TEST NO.: ....... L ............. . 
STATIC WATER 1..£\fi. (Oepthfilevotlon): ..... ?..:3:3:.~ ... l~~-C............................................. DATE: ... U.::J.':i:: .. Q4 ... . 

~ TEST TYPE (Rising/Foiling/Constant Head): .... .f..~J.A"'.(N .. <:?. ........ c................. CHECKED: .............................................. . 
. I 

~ METHOD Of INDUCING WATER LEVEL CHANGE: ..... 2.. ... ?.~T.~.Q-~----~~Y.~ ........ ;?.:.~---· PAGE .Lor ... ?:: ... . 
lo"1G, 

~ REFERENCE PT. FOR Y4.. MEAS. (Top of Casing. Transducer, etc.): ..... :J:Q~---····························································. 
~1--~~~~....-~~~--.......-~~~~~~~~~~~~~~~~~~~~~~~~~---1 
.,. 
lO .., 
~ 

~ 
~ 
0 
§:! 
:lj 
::I! 
Q'. 
0 ... 
a 
< 
0 
< 

l 

• • 
• 
5 

' 

2 

l 

• 

5 

' 

ELAPSED MEASURED 
TIME WATER LEVEL 

~or sec.) (feet) 

~c;fo. ..1- lO 

, . .tlD '-lffi 
-2o l- 32,. 

-30 LC'\q 

DRAWOOWN ELAPSED 
OR HEAD (6H) TIME 

(feet) (min. or sec.) 

MEASURED DRAWDO\YN 
WATER LEVEL OR HEAD (6H) 

(feet) (feet) 

WElJ. SQ!EMADC 

re: ~ .._WELL f 

Depths (Toe) 

- l.(o .. qo 
.. 5:1 ~IS 

~1----+-t---';;._'....;;;<to=
Q'. -

1--~-=~~l------''---'-'~--ll--~~~---l'--~~~--f~~~~--1-~~~~--1 ~== 

z---1--~~~~t--~~~--11--~~~---11--~~~--1~~~~-1~~~~--1 ~=~= 

~=~= 1--~~~~1--~~~--11--~~~--11--~~~--1~~~~---~~~~-1 '=~= 

i----------------------------t~-----t ~== ''-~ <'--...1-f-..L..L'-=<-

1--~~~~1--~~~--11--~~~--11--~~~--1~~~~---~~~~-r ~ 

Sl. Indicate S\\'l 
Depth on Drawing :,· 

REMARKS: 

CALCS,SKETCH MAPS, ETC.: 



CALCULATION OF HYDRAULIC CONDUCTIVITY (K) 1 

Number of data points in the slug 
9 

test: 

Slope of the line that linearly 
approximates ln(h/hO) (m in 

v=rnx+b): 
Y-intercept of the line that 

linearly approximates ln(h/hO) (b 
iny=mx+b): 

Actual Y-intercept is set to 0. _ 

T0 (min): 

K (ft/min): 

K (ft/day): 

0.00 

0.000 

-0.500 

-1.000 

-1.500 

-2.000 

-2.500 

0.10 

-2.060 

-0.288 

0.000 

0.486 

3.42E-03 

- 4.927 

0.20 0.30 

T0: Time at which ln(H/H0)=-1 

K = r2*1n(UR)/(2LT0) 

Time, minutes 
0.40 0.50 0.60 

n: Number of data points. x: 
Elapsed time point. y: 
ln(H/HO) point 

L: Screened/monitored interval 

below water table (ft) 

r: Well radius (ft) 

R: Gravel pack radius (ft) 

0.70 0.80 0.90 1.00 

~-------------· ·--·----- --------~--------------

1. HVORSLEV, M.J. 1951. Time Lag and Soil Permeability in Groundwater Observations. U.S. Arrmy 
Corps of Engineers. Waterways Experiment Station Bulletin 36, Vicksburg, Mississippi. 



In-Situ Inc. MiniTroll Pro 

Report gene1 11/14/2004 13:48:50 
Report from 1...\SN08927 2004-11-14 134200 13WT51-F.bin 
Win-Situ Ver 4.47 

Serial numbE 8927 
Firmware Ve 3.09 
Unit name: 

Test name: 13WT51-F 

Test defined 1111412004 13:40:10 
Test schedul 11/1412004 13:42:00 
Test started• 11/14/2004 13:42:00 
Teststopped 1111412004 13:48:11 
Test extracte NIA NIA 

Data gathered using logarithmic testing 
Maximum t Minutes. 
Number of 92 

TOTALOAT1 92 

Channel number [1) 
MeasuremE Temperature 
Channel name: 

Channel number (2) 
MeasuremE Pressure 
Channel name: 
Sensor Ran 30 PSIG. 
Specific gra 1 
Mode: Sudace 
User-define o Feet H20 
Referenced test start 
Pressure hE 9.427 Feet H20 

Date Ttme ET (min) 
Chan[1) 
Celsius 

Chan[2) 
FeetH20· 

-------
______ ,. _____ 

11114/2004 13:42:00 0 14.5 0 
11/14/2004 13:42:00 0.005 14.51 0 
11/14/2004 13:42:00 O.ot 14.51 0.002 
11/14/2004 13:42:00 O.ot5 14.52 0.002 
11/14/2004 13:42:01 0.02 14.52 0.004 
11114/2004 13:42:01 0.025 14.52 0.002 
11114/2004 13:42:01 0.03 14.54 0.003 
11114/2004 13:42:02 0.035 14.52 0.004 
11/14/2004 13:42:02 0.04 14.54 0.003 
11/14/2004 13:42:02 0.045 14.54 0.125 
11114/2004 13:42:03 0.05 14.54 1.097 
11/14/2004 13:42:03 0.055 14.54 1.911 
11/14/2004 13:42:03 0.06 14.54 2.112 
11/14/2004 13:42:03 0.065 14.54 2.304 
11/1412004 13:42:04 0.07 14.54 2.476 T=O 
11114/2004 13:42:04 0.075 14.54 2.098 
11/1412004 13:42:04 0.08 14.55 1.757 
11/1412004 13:42:05 0.085 14.54 1.84 
11/14/2004 13:42:05 0.09 14.54 1.508 
11/14/2004 13:42:05 0.095 14.55 1.271 
11/1412004 13:42:06 0.1 14.54 1.476 
11/14/2004 13:42:06 0.1058 14.55 1.788 
11/14/2004 13:42:06 0.112 14.55 1.674 
11/14/2004 13:42:07 0.1185 14.55 1.464 
11/14/2004 13:42:07 0.1255 14.55 1.522 

Adjusted 
ET (min) Feet H20 

0 2.476 
0.005 2.098 
0.01 1.757 

0.015 1.84 
0.02 1.508 

0.025 1.271 
0.03 1.476 

0.0358 1.788 
0.042 1.674 

0.0485 1.464 
0.0555 1.522 
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11/14/2004 13:42:07 0.1328 14.55 1.577 0.0628 1.577 
11/14/2004 13:42:08 0.1407 14.55 1.476 0.0707 1.476 
11/14/2004 13:42:08 0.149 14.55 1.459 0.079 1.459 
11/14/2004 13:42:09 0.1578 14.55 1.459 0.0878 1.459 
11/14/2004 13:42:10 0.1672 14.55 1.407 0.0972 1.407 
11/14/2004 13:42:10 0.177 14.54 1.391 0.107 1.391 
11/1412004 13:42:11 0.1875 14.54 1.358 0.1175 1.358 
11/14/2004 13:42:11 0.1985 14.54 1.328 0.1285 1.328 
11/14/2004 13:42:12 0.2102 14.54 1.298 0.1402 1.298 
11/14/2004 13:42:13 0.2227 14.54 1.265 0.1527 1.265 
11/1412004 13:42:14 0.2358 14.54 1.233 0.1658 1.233 
11/14/2004 13:42:15 0.2498 14.54 1.2 0.1798 1.2 
11/1412004 13:42:15 0.2647 14.54 1.164 0.1947 1.164 
11/1412004 13:42:16 0.2803 14.54 1.13 0.2103 1.13 
11/14/2004 13:42:17 0.297 14.54 1.093 0.227 1.093 
11/14/2004 13:42:18 0.3147 14.54 1.057 0.2447 1.057 
11/1412004 13:42:20 0.3333 14.54 1.02 0.2633 1.02 
11/1412004 13:42:21 0.3532 14.54 0.982 0.2832 0.982 
1111412004 13:42:22 0.3742 14.54 0.943 0.3042 0.943 
11/1412004 13:42:23 0.3963 14.54 0.903 0.3263 0.903 
11/1412004 13:42:25 0.4198 14.54 0.862 0.3498 0.862 
11/14/2004 13:42:26 0.4447 14.54 0.824 0.3747 0.824 
11/14/2004 13:42:28 0.4697 14.54 0.785 0.3997 0.785 
11114/2004 13:42:29 0.4963 14.52 0.747 0.4263 0.747 
11/1412004 13:42:31 0.5247 14.52 0.709 0.4547 0.709 
11/14/2004 13:42:33 0.5547 14.54 0.67 0.4847 0.67 
11/1412004 13:42:35 0.5863 14.54 0.629 0.5163 0.629 
11114/2004 13:42:37 0.6213 14.54 0.591 0.5513 0.591 
11/14/2004 13:42:39 0.658 14.52 0.553 0.588 0.553 
11/14/2004 13:42:41 0.6963 14.54 0.514 0.6263 0.514 
11/14/2004 J3:42.:44 0.738 14.52 0.476 0.668 0.476 
11/14/2004 13:42:46 0.7813 14.52 0.441 0.7113 0.441 
11/14/2004 13:42:49 0.828 14.52 0.405 0.758 0.405 
11/14/2004 13:42:52 0.8763 14.52 0.372 0.8063 0.372 
11/14/2004 13:42:55 0.928 14.52 0.34 0.858 0.34 
11/14/2004 13:42.:58 0.983 14.52 0.31 0.913 0.31 
11114/2004 13:43:02 1.0413 14.52 . 0.281 0.9713 0.281 
11114/2004 13:43:06 1.103 14.52 0.255 1.033 0.255 
11/14/2004 13:43:10 1.168 14.52 0.231 1.098 0.231 
11/14/2004 13:43:14 1.238 14.52 0.21 1.168 0.21 
11/14/2004 13:43:18 1.3113 14.52 0.19 1.2413 0.19 
11/14/2004 13:43:23 1.3897 14.52 0.172 1.3197 0.172 
11/14/2004 13:43:28 1.473 14.52 0.156 1.403 0.156 
11/1412004 13:43:33 1.5613 14.52 0.141 1.4913 0.141 
11/14/2004 13:43:39 1.6547 14.52 0.131 1.5847 0.131 
11/14/2004 13:43:45 1.753 14.52 0.121 1.683 0.121 
11/14/2004 13:43:51 1.858 14.52 0.109 1.788 0.109 
11114/2004 13:43:58 1.968 14.51 0.101 1.898 0.101 
11/1412004 13:44:05 2.0847 14.51 0.093 2.0147 0.093 
11/14/2004 13:44:12 2.2097 14.51 0.087 2.1397 0.087 
11/1412004 13:44:20 2.3413 14.51 0.081 2.2713 0.081 
11/1412004 13:44:28 2.4813 14.51 0.075 2.4113 0.075 
11/14/2004 13:44:37 2.6297 14.5 0.071 2.5597 0.071 
11/14/2004 13:44:47 2.7863 14.5 0.065 2.7163 0.065 
11/1412004 13:44:57 2.953 14.5 0.061 2.883 0.061 
11/1412004 13:45:07 3.1297 14.5 0.057 3.0597 0.057 
11/1412004 13:45:18 3.3163 14.48 0.051 3.2463 0.051 
1111412004 13:45:30 3.5147 14.48 0.049 3.4447 0.049 
11/1412004 13:45:43 3.7247 14.48 0.047 3.6547 0.047 
11/14/2004 13:45:56 3.9463 14.48 0.043 3.8763 0.043 
11/1412004 13:46:10 4.1813 14.48 0.041 4.1113 0.041 
11/1412004 13:46:25 4.4297 14.5 0.038 4.3597 0.038 
11/1412004 13:46:41 4.693 14.5 0.038 4.623 0.038 
11/14/2004 13:46:58 4.973 14.5 0.036 4.903 0.036 
11/14/2004 13:47:16 5.2697 14.5 0.034 5.1997 0.034 
11/14/2004 13:47:34 5.583 14.51 0.032 5.513 0.032 
11/14/2004 13:47:54 5.9147 14.51 0.03 5.8447 0.03 
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HYDRAULIC CONDUCTIVITY TEST DATA I CALCULATIONS 

Note: Yellow cells are input cells, blue cells are automatically calculated 

Project Name: Crane SWMU13/16 Well / Boring No.: 13MWT51 
Project No.: N7448 Test No.: 2 
Method of Inducing Water ; 

Date: 
Level Change: Solid Slug 12130/2004 
Reference Pt {Top of 
Casing, Transducer, etc): TPVC 

Geologist: 
Colin Doolan 

Test Type (Rising Head I 
Falling Head): Rising Head 

Checked ~UAL/ , _ 3- os-
by/Date: 

I 

Well Radius, r (ft~): 0.0833 

Radius of Sand/Gravel Pack Interval, 
0.0833 

R (ft): 

Screened I Monitored Interval Below 
10 

Water Table, L (ft): 

Static Water Level (Depth/ Elevation) 
3.77 (ft.): 

Baseline Reading for Test Data (SWL, 

?;,~.~;~~ ·> Transducer Reading, etc): 

TEST DATA 

Note: To exclude a data point from the regression, place an •x• in the "exclude" 

Exclude 

I.'..-

x 
x 
x 

x 
x 
x 
x 
x 

column I data ·nt's row. The first row cannot be excluded. 

Elapsed Time 
Measured 

(min) 
Water Level 

lfeetl 
--ms ·., (jj@. ·.::. .· 

'\i ·O.D2·' · ·· .•. ·. 
··-.· ·0:04, 

o.09 
0:12 
0.16 
0.21 
0.26 
0:33 ·. 
0.41 
0.50 
0.61 
0.74 
0.89 
1.08 
1.30 
1.56 
1.88 
2.25 

2.6963 
3.2263 
3.8563 

4.603 
5.493 

t.65 
t.52' 
1.46 
1.39 
1:32 
1.23 
1.13 
1.03 
0.92 
0.82 
0.71 
0.59 
0~49 

0.39 
0.30 
0.23 
0.17 
0.13 
0.10 

0.079 
0.065 
0.059 
0.05 

0.047 

0.02 · ~ 1~1.65 .·:''-ll'9s>< • ·· "®1m}'~l•f't~:>:· ;J 

o.04 · ·:.:!f:s2· ··-'~'-'i$9.r· .· · ~lS''' .·''·· ••· .:o:f16;~t;s+;·~· 

0:26 . -1.03 . ~0.61 -0:4873 . • -0.4t . :· 
0.33 -0.92 /'.0.55 -0:5978: -0.51• > '··.·: 
0.41 -0.82 ···· .. OA9' . -0.7234 -0.63 :' 
o.5o -0. 11 0.42 . -0.8684 -0.n 
0.61 -0.59 ·. 0.35 -1.0397 -0.94 
0.74 -0:49 0.29 ·1.2424 "1;15 
0.89 -0.39 0.23 -1:4681 -1.39 · ...•.. 
1.08 -0.30 0'.18 -1:7228 -1.68 ' . 
1.30 -0.23 0.14 -2.0016.. -2.03 
0.00 0.0000 . . .,· .. 
0.00 • 0.0000 
0.00 0.0000 
0.00 0.0000 
0.00 0.0000 
0.00 01iOOO 
0.00 0.0000 
0.00 0.0000 
0.00 0.0000 



Tetra Tech NUS, Inc. 

HYDRAULIC CONDUCTIVITY 
TESTING DATA SHEET 

PRO.ECT NAME: ....... N..?..YY..~ ..... ~~-~~J;···········-·········································. v.£LL/BORING NO.: .. J~ .. ~W.J:9 .1 

PRO.£CT NO.: ......... ~ .. 1:-:1.!::HL........................ GEOLOGIST: ...... S.?.~.~·~······································································. 
2.

11 lt>' / 11 '5 0 2.. v.£LL DIAMETER: ........................... SCREEN LENGTH/DEPTH: .......................... :....................... TEST NO.: ........................ . 

STATIC WATER LEVEL (Depth/(lewtlon): ....... $..~J:.-:t ........ Tl?.Y .. ~.................................... DATE: .... H.~ .. 1 .. 4.::.Q.~ ... . 

~ TEST TYPE (Rising/Falling/Constant Head): .... J3~!:~.! .. N~---·-···············-········· a-tECKEO: ....................... H .. 04•················· 

~ METHOD OF INDUCING WATER L£VEL OiANGE: ....... :?. ... ?..~~T .... S.kY..~ ......... '.:? .. ~.~~--·~···· PAGE .. ~OF . -~·-···. 
~ 
l» 

2 

BOREH<ll£ • 

t,_ ______ 7~· s_o_ 
~-1--~~~~t--~-..:..:O"'----tf--~~~-+~~~~-1-~~~~-1-~~~~-1 ~=== 

z--1--~---1----'-~--lf------~~-----1----~-1----~- ~=~= 
n.-1:1-
0 --«-

1-----------~--lf------~------1------1------ I'~~: 
I- -

1------1-------lf------~------1------1------ ~t:== 11.~ 
<~~~-~-

1------1-------lf------~------1------1------ ~ .___ _ __._ ___ _ 
SZ. Indicate SWL 
Depth on Drawing 



CALCULATION OF HYDRAULIC CONDUCTIVITY (K)1 

Number of data points in the slug 
test: 

Slope of the line that linearly 
approximates ln(h/hO) (min 

y::mx+b): 
Y-intercept of the line that 

linearly approximates ln(MlO) (b 
iny=mx+b): 

Actual Y-intercept is set to 0. 

.E 

T0 (min): 

K (ft/min): 

K (ft/day): 

0.00 

0.000 

-0.500 

-1.000 

-1.500 

-2.000 

-2.500 

0.20 

17 

-1.558 

-0.056 

0.000 

0.642 

2.59E-03 

3.727 

0.40 

T0: Time at which ln(HIH0)=-1 

K = r2*1n(UR)/(2l T 0) 

Time, minutes 
0.60 0.80 

n: Number of data points. x: 
Bapsed time point. y: 
ln(HIHO) point 

L: Screened/monitored interval 

below water table {ft) 

r: Well radius {ft) 

R: Gravel pack radius (ft) 

1.00 1-20 1.40 

1. HVORSLEV, M.J. 1951. Time Lag and Soil Permeability in Groundwater Observations. U.S. Arrmy 
Corps of Engineers. Waterways Experiment Station Bulletin 36, Vicksburg, Mississippi. 



In-Situ Inc. Minffroll Pro 

Report generated: 11/14/2004 13:38:14 
Report from file: 
Win-Situ Version 

... \SN08927 2004-11-14 133000 3MW51-R.bin 
4.47 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test scheduled for: 
Test started on: 
Test stopped on: 
Test extracted on: 

8927 
3.09 

3MW51-R 

11/14/2004 13:24:53 
11/14/2004 13:30:00 
11/14/2004 13:30:00 
11/14/2004 13:36:26 
NIA NIA 

Data gathered using Logarithmic testing 
Maximum time between data points: Minutes. 
Number of data samples: 93 

TOTAL DATA SAMPLES 

Channel number (1) 
Measurement type: 
Channel name: 

93 

Temperature 

Channel numt>er (2) 
Measurement type: ·Pressure 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

Date 

11/1412004 
11/14/2004 
11/14/2004 
11114/2004 
11/14/2004 
11/14/2004 
11/14/2004 
11/14/2004 
11/14/2004 
11/1412004 
11/14/2004 
11/14/2004 
11114/2004 
11/14/2004 
11/14/2004 
11/14/2004 
11/14/2004 
11/14/2004 
11/14/2004 
11/14/2004 
11/14/2004 
11/14/2004 
11/14/2004 
11/14/2004 
11/14/2004 

30PSIG. 
1 

Surface 
0 FeetH20 

test start 
9.465 Feet H20 

Tune ET(min) 

13:30:00 0 
13:30:00 0.005 
13:30:00 O.Q1 
13:30:00 0.015 
13:30:01 0.02 
13:30:01 0.025 
13:30:01 0.03 
13:30:02 0.035 
13:30:02 0.04 
13:30:02 0.045 
13:30:03 0.05 
13:30:03 0.055 
13:30:03 0.06 
13:30:03 0.065 
13:30;04 0.01 
13:30:04 0.075 
13:30:04 0.08 
13:30:05 0.085 
13:30:05 0.09 
13:30:05 0.095 
13:30:06 0.1 
13:30:06 0.1058 
13:30:06 0.112 
13:30:07 0.1185 
13:30:07 0.1255 

Chan[1) Chan[2) 
Celsius FeetH20 ---............ _ ....................... - .... 

14.52 0 
14.54 0 
14.54 0 
14.55 0.002 
14.55 0.002 
14.55 0.002 
14.55 0.002 
14.55 0.002 
14.56 -0.766 
14.56 -2.796 
14.56 -1.121 
14.56 -2.33 
14.56 -1.591 
14.56 -1.777 
14.56 -1.885 
14.56 -1.528 
14.56 -1.86 
14.56 -1.587 
14.56 -1.68 T=O 
14.56 -1.674 
14.56 -1.565 
14.56 -1.652 
14.56 -1.544 
14.57 -1.589 
14.56 -1.524 
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Adjusted Adjusted 
ET (min) Feet H20 

0 1.68 
0.005 1.674 

0.01 1.565 
0.0158 1.652 

0.022 1.544 
0.0285 1.589 
0.0355 1.524 



11/14/2004 13:30:07 0.1328 14.57 -1.52 0.0428 1.52 
11/14/2004 13:30:08 0.1407 14.56 -1.5 0.0507 1.5 
11/14/2004 13:30:08 0.149 14.57 -1.463 0.059 1.463 
11/14/2004 13:30:09 0.1578 14.57 -1.445 0.0678 1.445 
11/14/2004 13:30:10 0.1672 14.56 -1.423 0.0772 1.423 
11/1412004 13:30:10 0.177 14.56 -1.394 0.087 1.394 
11/14/2004 13:30:11 0.1875 14.56 -1.368 0.0975 1.368 
11/14/2004 13:30:11 0.1985 14.56 -1.342 0.1085 1.342 
11/1412004 13:30:12 0.2102 14.56 -1.315 0.1202 1.315 
11/14/2004 13:30:13 0.2227 14.56 -1.287 0.1327 1.287 
11/14/2004 13:30:14 0.2358 14.56 -1.259 0.1458 1.259 
11/14/2004 13:30:15 0.2498 14.56 -1.226 0.1598 1.226 
11/14/2004 13:30:15 0.2647 14.55 -1.198 0.1747 1.198 
11/14/2004 13:30:16 0.2803 14.56 -1.165 0.1903 1.165 
11114/2004 13:30:17 0.297 14.55 -1.133 0.207 1.133 
11/14/2004 13:30:18 0.3147 14.55 -1.1 0.2247 1.1 
11/14/2004 13:30:20 0.3333 14.55 -1.066 0.2433 1.066 
11114/2004 13:30:21 0.3532 14.55 -1.032 0.2632 1.032 
11/1412004 13:30:22 0.3742 14.55 -0.995 0.2842 0.995 
11114/2004 13:30:23 0.3963 14.55 -0.961 0.3063 0.961 
11114/2004 13:30:25 0.4198 14.55 -0.924 0.3298 0.924 
11/14/2004 13:30:26 0.4447 14.55 -0.888 0.3547 0.888 
11/14/2004 13:30:28 0.4697 14.55 -0.851 0.3797 0.851 
11/14/2004 13:30:29 0.4963 14.55 -0.815 0.4063 0.815 
11/14/2004 13:30:31 0.5247 14.55 -0.778 0.4347 0.778 
11/14/2004 13:30:33 0.5547 14.55 -0.742 0.4647 0.742 
11/14/2004 13:30:35 0.5863 14.55 -0.705 0.4963 0.705 
11/1412004 13:30:37 0.6213 14.55 -0.669 0.5313 0.669 
11/14/2004 13:30:39 0.658 14.55 -0.63 0.568 0.63 
11/14!2004 13:30:41 o.~ 14.55 -0.594 0.6063 0.594 
11/1412004 13:30:44 0.738 14.55 -0.557 0.648 0.557 
11/14/2004 13:30:46 0.7813 14.55 -0.521 0.6913 0.521 
11/14/2004 13:30:49 0.828 14.55 -0.485 0.738 0.485 
11/14/2004 13:30:52 0.8763 14.55 -0.45 0.7863 0.45 
11/14/2004 13:30:55 0.928 14.55 -0.42 0.838 0.42 
11/14/2004 13:30:58 0.983 14;55 -0.387 0.893 0.387 
11/14/2004 13:31:02 1.0413 14.55 -0.357 0.9513. 0.357 
11/14/2004 13:31:06 1.103 14.55 -0.327 1.013 0.327 
11/14/2004 13:31:10 1.168 14.55 -0.3 1.078 0.3 
11/14/2004 13:31:14 1.238 14.55 -0.274 1.148 0.274 
11/14/2004 13:31:18 1.3113 14.55 -0.25 1.2213 0.25 
11114/2004 13:31:23 1.3897 14.55 -0.227 1.2997 0.227 
11/14/2004 13:31:28 1.473 14.55 -0.207 1.383 0.207 
11/14/2004 13:31:33 1.5613 14.55 -0.189 1.4713 0.189 
11/14/2004 13:31:39 1.6547 14.55 -0.173 1.5647 0.173 
11114/2004 13:31:45 1.753 14.55 -0.156 1.663 0.156 
11/14/2004 13:31:51 1..858 14.55 -0.142 1.768 0.142 
11/14/2004 13:31:58 1.968 14.55 -0.13 1.878 0.13 
11/14/2004 13:32:05 2.0847 14.55 -0.118 1.9947 0.118 
11/14/2004 • 13:32:12 2.2097 14.55 -0.108 2.1197 0.108 
11/14/2004 13:32:20 2.3413 14.55 -0.1 2.2513 0.1 
11/14/2004 13:32:28 2.4813 14.54 -0.091 2.3913 0.091 
11/14/2004 13:32:37 2.6297 14.54 -0.083 2.5397 0.083 
11/14/2004 13:32:47 2.7863 14.54 -0.079 2.6963 0.079 
11/14/2004 13:32:57 2.953 14.54 -0.075 2.863 0.075 
11/14/2004 13:33:07 3.1297 14.54 -0.069 3.0397 0.069 
11/1412004 13:33:18 3.3163 14.54 -0.065 3.2263 0.065 
11/14/2004 13:33:30 3.5147 14.54 -0.063 3.4247 0.063 
11/14/2004 13:33:43 3.7247 14.52 -0.061 3.6347 0.061 
11/14/2004 13:33:56 3.9463 14.52 -0.059 3.8563 0.059 
11/14/2004 13:34:10 4.1813 14.51 -0.057 4.0913 0.057 
11/14/2004 13:34:25 4.4297 14.51 -0.052 4.3397 0.052 
11/14/2004 13:34:41 4.693 14.51 -0.05 4.603 0.05 
11/14/2004 13:34:58 4.973 14.52 -0.049 4.883 0.049 
11/14/2004 13:35:16 5.2697 14.52 -0.049 5.1797 0.049 
11/14/2004 13:35:34 5.583 14.54 -0.047 5.493 0.047 
11/14/2004 13:35:54 5.9147 14.54 -0.045 5.8247 0.045 
11/14/2004 13:36:15 6.2663 14.55 ·0.043 6.1763 0.043 
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APPENDIX E.2 
SWMU 13 

HYDRAULIC GRADIENT AND GROUND WATER 
VELOCITY CALCULATIONS 
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APPENDIX F 
SWMU 13 

HEALTH AND SAFETY DOCUMENTATION 
ROUND 1, ROUND 2, ROUND 3 



APPENDIX F.1 
SWMU 13 

HEALTH AND SAFETY DOCUMENTATION 
ROUND 1 



Project-Level H&S Recordkeeping 

On-site H&S training (topics, participants, dates) ... See Section F 

Air monitoring instrument calibration ... See Section C (C.11.1, C.11.2 & C.11.3) 

Monitoring instrument results including background levels, breathing zone 
readings, personnel exposure records, etc. (air monitoring, noise monitoring, 
other H&S quantitative measurements) ... See Section 8 (8.1.1, 8.1.2 & 8.1.3) 

H&S training and medical certificates/documents for site personnel. .. See 
Section F 

Site specific written program documentation (e.g., Hazard communication) ... NA 

H&S Site clearance letters ... See Section F 



FIGUREB-2 

SITE-SPECIFIC TRAINING DOCUMENTATION 

Revision 0 
October 2002 

My signature belol,(V indicates that I am aware of the potential hazardous nature of performing investigation 
activities at NSWC Crane, and that I have received site-specific training that included the elements 
presented below: 

• Names of personnel and alternates responsible for site safety and health 
• Safety, health and other hazards present on site 
• Use of personal protective equipment 
• Work practices to minimize risks from hazards 
• Safe use of engineering controls and equipment 
• Medical surveillance requirements 
• Signs and symptoms of overexposure 
• The contents of the health and safety plan including Table 5-1 and 6-1 
• Emergency response procedures (evacuation and assembly points) 
• Review contents of relevant Material Safety Data Sheets 
• Review of Safe Work Permits 

I have been given the opportunity to ask questions and that my questions have been answered to my 
satisfaction. The dates of my training and my medical surveillance requirements are accurate and correct 
to the best of m knowled e. 

Name 

(Printed and Signature) 

Site
Specific 
Training 

Date 

3 -2- <.{ -0 J 

3-·Ztpo ~ 

1 -Z<f-<J3 

:S - J..t'-o 3. 

'1,~3-03 

40-Hour 
Training 
(Date) 

\y\o..'\eJ.. 

/o/f37 

'J -~I 

I - 'JO 

8-4 

8-Hour 
Refresher 
Training 
(Date) 

Sf1-1u'd 

10 J 02-

IZ/0 -z-

1jo3 

I 03 

;z./ol 
1/03 

/J-oi...._ 

i ~ -c.> z_ 

8-Hour 
Supervisory 

Training (Date) 

{O (oz_ 

12/uL 

/Z-/t; z. 

1z/o z. 

/2.-/o '-

, //(j ~ 
(,).. - (/ 2-

Medical 
Exam 

;~, 

ro, Io 
a/~y ... i-

//ft0 
J~s,;iz.... 

11;i0z_ 
11/z~t. 

/~0z 
d->~ -6 '.).__ 

CT00166 



FIGURE 8-2 

SITE-SPECIFIC TRAINING DOCUMENTATION 

Revision O 
October 2002 

My signature below indicates that I am aware of the potential hazardous nature of performing investigation 
activities at NSWC Crane, and that I have received site-specific training that included the elements 
presented below: 

• Names of personnel and alternates responsible for site safety and health 
• Safety, health and other hazards present on site 
• Use of personal protective equipment 
• Work practices to minimize risks from hazards 
• Safe use of engineering controls and equipment 
• Medical surveillance requirements 
• Signs and symptoms of overexposure 
• The contents of the health and safety plan including Table 5-1 and 6-1 
• Emergency response procedures (evacuation and assembly points) 
• Review contents of relevant Material Safety Data Sheets 
• Review of Safe Work Permits 

I have been given the opportunity to ask questions and that my questions have been answered to my 
satisfaction. The dates of my training and my medical surveillance requirements are accurate and correct 

h b f k led tot e esto mv now 1ge. 

Site-
40-Hour 

8-Hour 
8-Hour 

Name Specific 
Training 

Refresher 
Supeniisory 

Medical 

(Printed and Signature) Training 
(Date) 

Training 
Training (Date) 

Exam 
Date (Date) 

MA1"{ c.ot!)~f!~ il/6~., 5'-'< IJc'{"/L ---?!Ml /A __ NA / 

Corev A/Jp.,,, s .('{ ~ (../ .,.-c. c::--._ 

r ,,,,.; J, fJP'L lf/Blo3 0 .br 

t/ 

' 

8-4 CT00166 



a "•T c· ™ nOKK ARE 
A Trademark of WorkCarc,1nc. 

RELEASE TO DUTY 

CLINIC INSTRUCTIONS: Complete and give to employee before they 
leave the facility. This is a requirement of Tetra-Tech NUS. 

Employee Name: 

Office Location: 

Yes No 

E:( D 

~r D 

To work with hazardous materials in 
accordance with 29 CFR 1910.120. 

To use respiratory protective equipment 
in accordance with 29 CFR 1910.134/ 

Based on the limited information available to me at this time, I find no necessity 
for immediate restrictions and I release this employee for duty. It is understood 
and agreed upon by the employer or potential employer of this examinee that 
subsequent comprehensive review of alt laboratory and other test data by 
WorkCare may detect health conditions not apparent to me. It is further agreed 
and understood that such health conditions may necessitate the need for 
workplace restrictions. Examination has been performed in compliance with 
1910.120 and 1910.134. 

Signed:~ 
Date: ~ 

M.D. 

***Employee*** 

Bring this form back to the office and fax it to: 
Matt Soltis, Corporate Health & Safety (412) 921-4040. 

333S.Ani&:i0rivc,Suite630.0rangc.CA 92161 • (714)978-7411 • (800)455-6155 • FAX(114)4S6-21S4 
E-mail: info@wotkc:arc.com • Website: www.~com 



Certificate of Training 
THIS CERTIFIES THAT 

TERRY ROJAHN 
has successfully completed a course of instruction on 

SUPERFUND TRAINING CLASS 
pre pared and conducted by the 

NUS Corporation, Pittsburgh, Pennsylvania 

SEPT. 30 - OCT. 4. 1985 

Date of. Award 

u,u,o~-
Gary F. · h, C.S.P. E. Dennis Escher, P.E. 

Director ; He , Safety Training Vice President 



[ IL) TETRA TECH NUS 

CERTIFICATE OF TRAINING 
THIS CERTIFIES THAT 

Terry R. Rojahn 
has successfully completed an 8-hour course of instruction in 

OSHA 29 CFR 1910.120 

GENERAL SITE WORKER REFRESHER 
AND SUPERVISOR REFRESHER TRAINING 

~. 
Senior Instructor 
Training Services 

prepared and instructed by 
Tetra Tech NUS, Inc. 

Pittsburgh, Pennsylvania 

January 30, 2003 
Date of Award 

~ J~es K. L 
Manager 

Training Services 



[ IL) TETRA TECH NUS 

CERTIFICATE OF TRAINING 
THIS CERTIFIES THAT 

Bob Balkovec · 
has successfully completed an 8-hour course of instruction in 

OSHA 29 CFR 1910.120 

~~ 
Clyde Snyder 

Senior Instructor 
Training Services 

GENERAL SITE WORKER 
REFRESHER TRAINING 

prepared and instructed by 
Tetra Tech NUS, Irie. 

Pittsburgh, Pennsylvania 

May 24, 2002 

Date of Award 

f~tf? J mes K. Laffey 
Manager 

Training Services 



HEALTH STATUS MEDICAL REPORT 
Employer Copy 

TYPE OF EXAMINATION: Periodic Examination 

EMPLOYEE: Balkovec, Robert COMPANY: 
SSN: 181-66-7235 POSITION: 
DATE OF EXAM: 07/15/2002 LOCATION: 
EXPIRATION DATE: 07/15/2003 SITE: 

TT/NUS 
Geologist 
TT/NUS-Pittsburgh 
Pittsburgh 

The following recommendations are based on a review of one or all of the following: a base history questionnaire, supporting 
diagnostic tests, physical examination, and the essential functions of the position applied for or occupied by the individual 
named above. 

Has the employee any detected medical conditions that would D 
increase his/her risk of material health impairment from 
occupational exposure in accordance with 29 CFR §1910.120? 

Does the employee have any limitations in the use of respirators 0 
in accordance with 29 CFR §1910.134? 

STATUS 

Undecided 

D 

D 

1. ({] QUALIFIED 

_.,.,;,-

The examination indicates no significant medical condition. Employee can be assigned 
any work consistent with skills and training. 

2. D QUALIFIED -WITH LIMITATIONS The examination indicates that a medical condition currently exists 
that limits work assignments on the following basis: 

3. D NOT QUALIFIED 

4. D DEFERRED The examination indicated that additional information is necessary. The employee has 
been given the following instructions. 

COMMENTS: 

I have reviewed the medical data of the above named employee, and informed the employee of the results of the medical 
examination and any medical conditions that require follow-up examination or treatment. 

Signature: 
WorkCare 

333 S. Anita Drive, Suite 630, Orange, CA 92868 
(714) 978-7488 • (800) 455-6155 ·FAX (714) 456-2154 



HEALTH STATUS MEDICAL REPORT 
Employer Copy 

. TYPE OF EXAMINATION: Periodic Examination 

EMPLOYEE: Cochran, Matt COMPANY: 
SSN: 174-54-3686 POSITION: 
DATE OF EXAM: 03/17/00 LOCATION: 
EXPIRATION DATE: 03/17/02 SITE: 

TT/NUS 
Project Manager 
TT/NUS-Pittsburgh 
Pittsburgh 

The following recommendations are based on a review of one or all of the following: a base history questionnaire, supporting 
diagnostic tests, physical examination, and the essential functions of the position applied for or occupied by the individual 
named above. · 

Has the employee any detected medical.conditions that would O 
increase his/her risk of material health impairment from 
occupational exposure in accordance with 29 CFR §1910.120? 

Does the employee have any limitations in the use of respirators D 
in accordance with 29 CFR §1910.134? 

STATUS 

Undecided 

D 

D 

1. [ZJ QUALIFIED The examination indicates no significant medical condition. Employee can be assigned 
any work consistent with skills and training. 

2. D QUALIFIED - WITH LIMITATIONS The examination indicates that a medical condition currently exists 
that limits work assignments on the following basis: 

3. D NOT QUALIFIED 

4. 0 DEFERRED The examination indicated that additional information is necessary. The employee has 
been given the following instructions. 

COMMENTS: 

I have reviewed the medical data of the above named employee, and informed the employee of the results of the medical 
examination and any medical conditions that require follow-up examination or treatment. 

Name of Physician: Peter P. Greaney, MD I Peter H. Wald, MD 

/ 
Signature: 

WorkCare 
333 S. Anita Drive, Suite 630, Orange, CA 92868 

(714) 978-7488 • (800) 455-6155 •FAX (714) 456-2154 

Date: 03/21/00 



uccessfully complete 

~ 
Senior Instructor 
Training Services 

OSH 

prepared and 
Tetra Tee 

Pittsburgh, 

October 
Date of Award 
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MAR. 18. 2003 l0:3JAM BOWSER MORNER NO. 2930 P. 2/29 

;~-1- . ....... . 

To: ---------
F~o=r ------

"'.;"rtE ABOVE r::~IP!_0YC.E E .. 4.$ a::;:c:p; EX.A!\tlNED AT l\·!ED'iY"ORK, TNC. m-i 
~ HA VE REVIEWED T!-fCIR .\tED!C.'\.L 

r.r~n.lf\.Y TriE:<iF .:!-iE~T X-R....l.. ':". ?lJL'.\K~~·V,RY FiJ;'l;·cncN :\..."lD 
LARORTOt?.Y S fliD!ES GLOOD A:l\'D UR.f}.;E TESTS) AND FOtTND THE~1 !N 
GCOD E~::A:. TE. ;::xc:FT FOR THOSE CO~L'v!ENTS "NOTED ON THE ?cYSlCAL 
EX.l\..M!NA TION. THIS PEYS!CAL EXA1'.IINAT10N MEETS THE MED!CAL 
$UR.VEILLA.?~·c~ RE(:tiIR.E:VlEN'fS FOR THE HAZARDOUS WASTE 
OPER.AT!O:"iS A;';D E~IE~GE'.\CY RESPONSE STANDARDS 1910.120. IT IS MY 
O?l}i"ION TE:t::Y Af·i..l:: .\.SLE TO «•JO~.K. rN THIS TYPE OF ENVIRONMENT \JSi:"-iG 
?i?.OPER SA.FE~·--; :',!.C:ASUR.£5 .--"\J."i°D \VEAR.ING A RESPIRA"iOR. 

IF YO\.: HA VE ANY FL'RTHER QUESTIONS, PLEASE CONTACT CJUR OFF~CE. 

PHYSICIA.'\i SiGK~TLRE 

F '.2~on11s\DOWSEil.RECE!l7Q~.co dl'C 

937-2Cll-6i::: 
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(!Certificate of 'lrralntng 
This Document Certifies Thcit 

DffYID SCHRC.Clll~OST . . . 

Has Successfully Completed, The.OSHA Required 40 Hour 
I-IEAL TH AND SAFETY TRAINING 

Con1plying with OSI-IA STANDARD 29CFR 1910.120 
INITIAL TRAINING 

AUfilJJT JO I 1990 

01\le of Completion 

001150 
# ~~~~~~~~~~~ 

co 

= 

= p 
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CCCUPATICNAL HAZARD MANAGEMENT 
CERTIFIES 

THAT 

DAVE SCHRECENGOST 
HA& SUCCESSF'ULLY CCMPLETED 

HAZWCPER 
SUPERVISOR 

& 
ANNUAL REF'RESHER TRAINING 

TRAINING 
IN ACCCRDANCE WITH 

29 C F'R 191 C. l 20 
CN THE 

2:3Rc DAY CF DECEMBER 2002 
TRAINING CERTIFICATE Ne. 

23DECD2 003 

SCOTT BERNDT, CHMM 

Dccr.o~ATl-Alo HASotJlll MAHAD&M•NT 
14eee c• . .10• 

lll'lHa ..... v, a ... o •••4a .. , • .,.. • .,.a••• 

CATE 



MAR. lB. 2003 !0:32AM BOWSER MORNER NO. 2930 P. 5/29. -. . 

Medwar1{ 
I o""'UP•d•11•l H••Ula C•r• . . - ... ~ , . . ,; " .,. . 

725 S Ludlow Street: Dayton. Ohio 45402. 

Date: l//z Jfa L , 
To: --------

__ ... _. 
- ·""- ...... --------

T.-tE . .\BOVE E\.r?LOYEE H.~S BEDi EXA:.\(viED AT NfEDWORK, INC. O\' 
. I H..-\·v·=: !l£VIE\VED THEIR ~IEDICAL 

---~---------:-t! ST 0 RY, THER!F CHEST X-RA '!, PULMONARY FUNCTION A..'l'lffi 
L..\DORTORY STLDiES (BLOOD A~"D UR!Nt TESTS) Al'ID FOUND THE:'vC N 
GOOD HEAL TH. EXCEPT FOR THOSE COJ\tLv{ENTS NOTED ON THE PHYSICAL 
'.::X.>..~,~P.-iA TIO:\ Th':5 PE':'"S!C.J..l. =x.~_\T' . .>.. TIO~ \t:EETS T:-!E \.!ED!C.!..::.. 
" - -, \·-=-r L ,\ '.';: ':"\ ;::- n- .,.'l::J i=' 'CE' ""TS F:" ~ yr..;'C H.' 7 '!)~or ;5 ';\"ASTE - - ...... _1 .................. ~ ~ -<L!I.'\.:::..'f ..... • '..,/(\. .;.;.... . ""\.£..•-i.!'\.U \,,; I 

O?ERATIO~S :.\ .. ~TI E~!ERGENCY R.ESPO~SE ST~~TIAR.DS 1910.120. n rs ~fY 
0?!).10N THEY A-~ ABLE TO \VORX. ~ T@S TYPE OF E)tvlRQ~},!E}.;T L"SING 
?ROPER SAFETY MEASURES A.'\iD WEARJNG A RESPIRATOR. 

ff YOU H.-\ VE .. ~-~y FL.~ THER QlTESTIO[';S, PLEASE CONT .. .\CT OUR OFFICE. 

1*-!YSICIAi"l SIGN A TI, 'RE 

931·208-675~ 
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HAZARD MANAGEMENT 
CERTIF'IES 

THAT 

.JON KEIFER 
HAS BUCCEB&F'ULLY CCMPL.ETED 

HAZWCPER 

ANNUAL. REFRESHER TRAINING 

TRAINING 
IN ACCORDANCE W•TH 

29 CF'R 1 91O.1 20 
ON THE 

CAY CF" JANUARY 
TRA\NING CERTIF'ICATE NC. 

16JANC3 C13 

SCCTT BERNCT 1 CH MM 

CIDOUl'A'tlDNA• Hil.UUO MAWAGICMCH9 

'4•s• a111, saa 
l'YNDl.AY1 DHID •1140 

2003 
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MAR. I 8. 2 0 0 3 l 0 : 3 4 AM BOWSER MORNER 

•Z:27:29•l1 

ID NUUBER ~-11158 

!.AST IWtE . l<EFER · · . ' . ., 
f1itST NAG1E .!ON 

CGPPAllY acwsER ;\riC"l'iE!f 

tOCAno• OAYi'"Ol'I 
.ior£ 

TU'!' i>AT5 1'.?i~:".':CO! 
~ST "ntlE 4 0.~!l 

.... -:· \•';-:, 

• RESPIRATO~ 

1.1,.?i 1 1::~·:1'1.l~E ~· ~: :;;• :=,:,:~ 

MOOt:l of\MJ Sc~·E:;t 
MASi< STY!..E fl'L '.=11.:= 

MASK SIZE ~.~;.io,:.;>[) 

~?rf\0\/'Al 

!::~F . ..: :-,9:·, :: 

~-~':IS!:. 
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MAl IR 2003 3:22PM BOWSER MORNER NO. 2958 P. 2 

Medwork· 
; Occup•Ct•n•! H••Uh C4r• · 

725 S. ludlGw Street. Dayton. Ohto 45402 

Date:~/~/_. ~)..~--~:?:---~~---'---

To: -------
·From: -------
Re:~~ 

THE ABOVE EMPLOYEE HAS BEEN EXAMINED AT MEDWORK. INC. ON 
-----------·· I HA VE REVIEWED THEIR MEDICAL 
HISTORY, TIIERIF CHEST X-RAY, PULMONARY FUNCTION AND 
LABORTORY STIJDIES (BLOOD AND URINE TESTS) AND FOUND 1HEM IN' 
GOOD HEAL TH. EXCEPT FOR UIOSE COMMENTS NOTED ON 11IE PHYSICAL 
EXAl'\tllNATION. nns PHYSICAL EXAMINATION MEETS nm MEDICAL 
SURVEILLANCE REQUIREMENTS FOR THE HAZARDOUS WASTE 
OPERATIONS AND EMERGENCY RESPONSE STANDARDS 1910.120. IT IS MY 
OPINlON THEY ARE ABLE TO WORK. IN THIS TYPE OF ENVIRONMENT USING 
PROPER SAFETY MEASURES AND WEARING A RESPIRATOR. 

IF YOU HA VE ANY FURTHER QUESTIONS, PLEASE CONTACT OUR OFFICE. 

PHYSICIAN SIONA TURE 

f;\!Fonm\BOWSERJU:CERTOl--OO.clo4: 

A seNice ;;f \1iarm Valley t-iospi1a1 93;.2()8-675~ 
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JEFF AKERS 

ha~ aompfLted th£ 40 hou't aouue: 

OSKA 40 ff.ou.r Person.net 1lrotec:ti.on & Sa.f et.y Cou.rse 
t.n a.c&ord.a.me wt.th. 29C::F1t1910 .120 

!Pruuntul Gy 

-
.,, .. iR' • +s·-' a 

HAZCD 
-Spanning the Hazardous Ma!lriala 

Health and Safety Hor1zcns 

aA.y.gust 51-Septem&er 3, 1987 
!b.J. 

/ 



~ OCCUPATIONAL HAZARD MANAGEMENT 

.. 
~ 

CEATIF"IE8 

THAT 

JEFF" S. AKERS 
HAS SUCCEBBF'ULLY CCMPL.ETED 

HAZWCPER 
SUPERVISOR 

& 
ANNUAL REF"RESHER TRAINING 

TRAINING 
IN ACCORDANCE WITH 

2 9 C F'R 1 9 l 0. 1 2 0 
CN THE 

23Rc DAY CF" DECEMBER 2CJ02 
TRAINlNB CERTIFICATE Ne. 

23CECCZ 005 

SCCTT BEltNDT, CHMM 

tl•r1UPAT1DMA~ "_..""'° M .... A.SMCN,. 
, ..... a11. ao1 

on ....... .,, DH•• 4• •"'a 
41• .. •'7·0356 

DATE 
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A:~.~::r:,.. 
~- ~--:.~",.:,:°. 
•.:- . 

Date: _Y_/_z,._e1...._/1_11 _L._ 

. . . . . ' . 
• •.• · .• 7 •• ':•.·; .. . ~ •·· .,,"··f:.~ .... -::.··~-·"·r;·::t 

IBE ABOVE EMPLOYEE HAS BEEN EXAMINED AT MED~Otu<)NC. ON ': .·· .... · ~ ~:,.:: .. '.~~~~>~:.~' .. 
~ _.,_ o - en . I HAVE REVIEWED THEIR.MEDICAL ........ , ..... ., .. ··::··~·.··:·.:···' .. 

lilSTORY, TIIERIF CHEST X-RAY, PULMONARY FCJNCTION Ai'llffi . . 
LABORTORY STIJDIES (BLOC;JD AND URINE TESTS) AND FO~.·~. I~C°~~;;:·;-·;/:.~-;r .. · ·: · 
GOOD HEAL IB EXCEPT FOR TIIOSE COMMfil.'TS NOTED ON THE PHYSICAL·:·······~,._.:._· .... · , . . .. · .. , .. , . " ~ . 
EXAMINATION. nns PHYSICAL EXAMINATION MEETS Tiffi MEDICA[. ·. /-/ :_.: :';:."-::. 
SURVEILLANCE REQUIREMENTS FOR rnE HAZARDOUS WASTE - ' · -· .... · -· 
OPERATIONS AND EMERGENCY RESPONSE STANDARDS 1910.120. IT IS MY 
OPINION THEY ARE ABLE TO WORK. IN IBIS TYPE OF ENVIRONMENT USING 
PROPER SAFETY MEASURES AND WEARING A RESPIRATOR. 

IF YOU HA VE ANY FURTIIER QUESTIONS, PLEASE CONTACT OUR OFFICE. . ·. · .. 

~ ~. . ' 
. ·. 

PYSICIAN SIGN A TIJRE 

. ; ;. ·'' 
. . ·- . .,"•"·.~~',, ... :.!.·_;. .... ~ \. 

;, ••• ,1 ... • .... - • ., • 

<Y" · ·· .:~A~!if~~~L~~t~;;~ 

. · .. 

'- ': .. ":.: ... · .. -:·..-.·· .. · ... 
... ·. 

:..... : !'. ,· ·-""' "';.·: _.·.:.· 

: "''.'.'.. ~=.: ": ·•. _:"/;:.~.,~< ::" 7 •.. :~·::t\:<~;·:f · ... :-: .... :~:~~-.·:~~~:·· ':~:·::_";/;.:'.'.'. ·: '."'·'.~~~·":t· .. :··:\·' . 
• :.,, ..... ,.~~· . -; ... : ...... .,,1 "'":'·· . .• "··"·~,~~:!, .'••/'- ·!;.,i ··:~~~·,II. ... / ... . . ~~·~· .. 

( • • • •• • •• • .. 1 •• , .. • .. • .. ' .~ '·• • . . 
A s&rvlce of Miami VaAIJjy arid Good Samaritan tlospitals 

".· "· _1 •.r.•·~·-··:41 .. ,4 ~i.., ....... ,. •. ., ··:~ ~rf~..,~~ ... ~.,jl£-..,.;·"'I'" 
·.·,:,;.,;-.-:'../ .. ",';_ .. <'.J_;,.,:.:;i;·,~~f~~~~t~\ .... ,, . ·-·. -.. 

,,, ....... ·:i_·~~ --·· •.••. 
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OCCUPATIONAL HAZARD MANAGEMENT 
CEATIF"IEB 

THAT 

CHAD MAHAFFY 
HAl5 SUCCESSF"UL1-Y CCMP1-ETED 

HAZWCPER 
BUPERVIBCR 

& 
ANNUAL REF'RESHER TRAINING 

TRAININCJ 
IN ACCORDANCE WITH 

29 CF'R 191C.1 20 
CN TME 

23Rc DAY Clr DECEMBER 2002 
TRAINING CERTIF"ICATE No. 

230ECC2 C2 i 

SCOTT BERNDT, CHMM 

acau ...... ,_ .. I. HAS.UOD M<UO•MMlll'IT 

1 ••••ca. ao• 
nNDl.4Y1 DMIG 498"'0 

.. , .... &'7•1:131• 

CA'TE 



MAR. 18. 2003 10:36AM BOWSER MORNER NU. 2~jLJ P. I J/L~ 

OCCUPATIONAL HAZARD 

MANAGEMENT 
SCOTT BERNDT, CHMM 

1.-:1s COUNTY Raao ~a· 
"''" .......... • a......o ca•..a 

CERTIFIES 

THAT 

CHAD R. MAHAFFY 

HAS 
SUCCE66F"ULLY 

COMPLETED 

40 HOUR 

SITE \YORKER 
& 

OPERATIONS 

TRAINING 

IN ACCORDANCE WITH 

29GFR 1910.120 
CERTIF'ICATE Na: 020GT02 02 

ON THE 

2 NO a DAY CF" CTCBER 2002 

SCOTT BERNOT, CHMM DATii!: 



MAR. 18. 2003 I 0: 36AM BOWSER MORNER 

________ .-,- ·7::~r..s.1.::?.:a:.~--------· 

~E"t~lAATC~ 

'\jit;4\!F1~t:n.·~€ ~- .:;liR"vN/l~I~ 
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MAR. 18. 2003 10:36AM BOWSER MORNER NO. 2930 P. 1 '1129 

Mecfwar 
725 S. Ludlow Srreet. Dayton. Ohio 45402 

Date: -------
To: -------

From: -------

TIIE ABOVE EMPLOYEE HAS BEEN EXAMINED AT MEDWORK, INC. ON 
· ~ _-l. ' ~ 0 -:... • I HA VE REVIEWED THEIR MEDICAL 

HISTORY, TIIERIF €HE8T X RAY, PULMONARY FUNCTION AND 
LABORTORY STIJDIES (BLOOD AND URINE TESTS) AND FOUND llffiM IN 
GOOD HEAL TH, EXCEPT FOR lHOSE COMMENTS NOTED ON THE PHYSICAL 
EXAMINATION. nus PHYSICAL EXAMINATION MEETS TIIE MEDICAL 
SURVEILLANCE REQtnREMENTS FOR THE HAZARDOUS WASTE 
OPERATIONS AND EMERGENCY RESPONSE STANDARDS 1910.120. IT IS MY 
OPlNION TIIEY ARE ABLE TO WORK IN nns TYPE OF ENVIRONMENT USING 
PROPER SAFETY MEASURES AND WEARING A RESPIRATOR. 

IF YOU HA VE ANY FURTIIER QUESTIONS, PLEASE CONTACT OUR OFFICE. 

a~-
PHYSICIAN SIONA TIJRE 

F:\2F!H11\S\BOWSERRECERTOHlO.do' 

A service of Miami Valley Hospira• 937-208-6755 
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CICCUPATICNAL HAZARD MANAGEMENT 
CEATIF'IEB 

THAT 

TONY MAYR.ER 
HAS SUCCESBF'UL.LY COMPLETED 

HAZWCPER 
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presented to 

Anthony G. Mayrer 

.. 
has completed 

Hazardous Waste Operations and Emergency Response 

40 Hour OSHA 29CFR· t910.120 

Presented by --_,z~~-· /..,,.,../. .... ~£:~.~~.,-,.,.~~~;r..--.------~hair, Safety Mak Mllii&™t 
June· lOOO 

Certiflc:ile No.: SCC~BAZ-2~0 
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Medwork, 
I Orr111pd%h11,•1 E••lih C•1'r . 

725 S. Ludlow Stritel, 0?.ytan •. u~io.~2 ~ . 

~ .. ~·.;.· ..... · · .. . ~ . . . . 

J:t~: -----
Tc: 

From: 

!EC: A90\tE E~IPLO\-Z:E E.l..S BEE"N Ex_:\.MDmD AT M:EDWOP.X. INC. 01\ 
_ /~)dd_ ______ . __ . [ H.\ VE R..-C::VIP~i£D T!-!ElF. ~fi:D!C.!.\L 
, .. . ..:: .. ~~[~ ""R'- (" •r.<"- '-" !"I y "'I\ 'O'. ~ Q v r·1 ,; -TTO~ '' ·n .-._::, ~vt•. ! . :-:i.::. 1.t" r...:.): ·"·~.\ . ~ •-·L.; :"·"'·. r .... -..1 ..... L -'··"'-.J 
L..\BORTORY ST!_:DIES ~BLOOD .!\ND liRINE TESTS) A.l\iD FOUND THE:,,f lN 
GOOD HEAL TH. EXCEPT FOR THOSE COM>-JENTS ~OTED ON THE PHYSICAL 
EX.A .. vffNATi0N. THJS PHYSICAL EX...\...\.llNATION MEETS THE ~ffiDICA.L 
St;~\iEILL~'~C£ REQL"lR_;'-:::VfE'lTS FOR Ti-IE HAZARDOUS WASTE 
OPERA TI01'iS .\'.\!TI E~··iER·~E~CY RESPONSS ST.~;o_.\R.DS 19 !·J. r.:o. IT J::. MY 
OPl?-iiON THE't A?.c "-s:. r:: TO WORK I>i THIS TYPE OF El\'-'iRO~.Jvf.S1'iT USI:\IG 
PROPER SAFETY MEASURES A!\iD \1/EARJNG A RESPIRATOR. 

IF YOU HA VE Ai'\J'Y Fl.iR1HER QUESTIONS, PLEASE CONTACT OUR OFFICE. 

PHYSlCIA.i-..,r SIGN A TCP...E 

F •.:Fonns'..GOWSERRECERTQj-00.~oc 
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certifies that 
.. 

Tim' 
'• 

Boehmer 
H~s c.9m~11~~~.~d 

lhe OSHR 1910 .120 Hazard6ti~· Waste Opera lions and 
Emergency Response Eight (B) Hour Supervisors Course 

This 5th Day of Hprit 1991. 
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OSJi.A 40 Hou.r Person.net Protectt..on. & Sti.Jety Cou.rse 
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HAZCO 
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Spanning the Hazardous Materials 
Health and Safety Horizons 

August~ 1-Septem&er 3, 1907 
!b.1t 
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This is to certify that 

TI~f B()EH~·IER 

has successfully completed the 
MSHA 30 CFR Part 46.8 

8-Hour Annual Refresher Training 
given at 

Bowser-Morner, Inc. 
4518 Taylorsville Road, Dayton, Ohio 

Decen1ber 28, 2000 

1 •)280000( )2 
Certificate Identification Numher Henry M. Butcher, REM, CEA 
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®4in 'lfilur.eau nf ~nrh.ers' crrnntp.ensatinn 

~iUision nf ~nf.e±ig : tttth ~~:Si.en.e 

TIM BOEHMER 

6 
~as 5&±iefnc±orilll compl.eieh --------- ~ours 

Teaching the Safe Operations of Powered Industrial Trucks 

nf ---------------------

4W 
April 11, 1996 

"up2rintenhent Bob HfllJ,Ur & Mona. Weiaa 
~.1, _______ _ 

ewe-, 58<1 (3190l 
CERT-6 

'n•lruclor ----------



Certificate of Completion 
this is to certify that 

Tim Boehmer 
has successful(v co1np/eted the 

DuPont Corporate Remediation Group 
Training Program on 

Safety Audit Skills 

on this 30th day of November 1998 

(/1,;,_ Si. 1dL;_ 
Lisa S. Edll'ill. CSP 
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OCCUPATIONAL HAZARD MANAGEMENT 
CERTfF"IES 

THAT 

DENNIS A. SINK 
HAS SUCCESSFUL.LY CCMPL.ETEO 

HAZWCPER 
SUPERVISOR 

& 
ANNUAL REF"RESHER TRAININl3 

TRAINING 
IN ACCCROANCE WITH 

2 9 C F'R 1 9 1 C. 1 Z C 
CN THE 

23Rc DAY CF' DECEMBER 2002 
TRAINING CERTIFICATE Ne. 

23DECD2 002 

SCCTT BERNDT, CHMM 

OCltVl'A'l'l-AL. Hu.ua. MAH .... &MRN'I' 

•"•••a•. aa• ,.,,. • ....,..,., a .... •••"a 
4 I 9•42'7-G:ae• 

DATE 



Cetiti{Lc:.ate of Completion 
CJh~ Ce 'lti(i.£1- · '.Jhat 

D E N N I S S I N K 

"FORTY HOUR PERSONNEL PROTECTION & SAFETY COURSE" 

(I~1 compli.cmce .,i. t/1 fe.cleral Regulation 29 crn 19(0.120) 

January 29, 1990 -·-·----· ····- _____ .. _ 
'..b..tc 



@ TETRA TECH NUS, INC. 
661 Andersen Drive• Pittsburgh, Pennsylvania 15220-2745 
(412) 921-7090 •FAX (412) 921-4040 • www.tetratech.com 

PITT-03-3-038 

March 21, 2003 

Project Number 9060 

Commander, Southern Division 
Naval Facilities Engineering Command 
ATTN: Bill Gates (Code ES 32) 
P.O. Box 190010 
North Charleston, SC 29419-9010 

Reference: CLEAN Contract No. N62467-94-D-0888 
Contract Task Order Number A 2 ' 

Subject: Personnel Clearance for Site Visit 

Dear Mr. Gates: 

The purpose of this lett~r is to inform you of upcoming site activities to be performed by Tetra Tech NUS, 
Inc. personnel under the CLEAN contract, and to attest that the personnel identified herein are in 
compliance with applicable OSHA regulations. This information is being submitted as specified in Section 
H.14 of the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract N62467-94-D-0888 
The specific OSHA regulations involved for this project pertain to employee health and safety training and 
medical surveillance requirements, as identified in OSHA 29 CFR 1910.120. 

The subject project and planned activities include DPT; drilling; and surface and subsurface soils, 
sediments, ground water, and surface water sampling at the NSWC Crane site in Indiana. This is 
scheduled to be conducted from March 24-May 31, 2003. The individuals that will perform these tasks are 
employees of Tetra Tech NUS. They will follow the Health and Safety Plan for Mine Fill A, Mine Fill B, · 
Cast High Explosive Fill/Incinerator, Pyrotechnic Test Area dated October 2002 prepared under 
CTO 0166. These individuals are as follows: 

Bob Balkovec 
Matt Cochran 

Terry Rojahn 

If you have any questions, concerns, or if I can be of further assistance, please do not hesitate to contact 
me. 

Very truly yours, 

~'mµ. 
Matthew M. Soltis, CIH, CSP 
CLEAN Health and Safety Manager 

MMS:lld 
c: B. Gorman (Code ES34) 

D. Wroblewski 
M. Perry 
K. Henn 
R. Basinski 
T. Johnston 



APPENDIX F.2 
SWMU 13 

HEALTH AND SAFETY DOCUMENTATION 
ROUND2 



Project-Level H&S Recordkeeping 

On-site H&S training (topics, participants, dates) ... See Section F 

Air monitoring instrument calibration ... See Section C (C.11.1, C.11.2 & C.11.3) 

Monitoring instrument results including background levels, breathing zone 
readings, personnel exposure records, etc. (air monitoring, noise monitoring, 
other H&S quantitative measurements) ... See Section B (B.1.1, B.1.2 & B.1.3) 

H&S training and medical certificates/documents for site personnel. .. See 
Section F 

Site specific written program documentation (e.g., Hazard communication) ... NA 

H&S Site clearance letters ... See Section F 



FIGURE 8-2 

SITE-SPECIFIC TRAINING DOCUMENTATION 

Revision 1 
October 2003 

My signature below indicates that I am aware of the potential hazardous nature of performing investigation 
activities at NSWC Crane, and that I have received site-specific training that included the elements 
presented below: . 

• Names of personnel and alternates responsible for site safety and health 
• Safety, health and other hazards present on site 
• Use of personal protective equipment 
• Work practices to minimize risks from hazards 
• Safe use of engineering controls and equipment 
• Medical surveillance requirements 
• · Signs and symptoms of overexposure 
• The contents of the health and safety plan including Table 5-1 and 6-1 
• Emergency response procedures (evacuation and assembly points) 
• Review contents of relevant Material Safety Data Sheets 
• Review of Safe Work Permits 

I have been given the opportunity to ask questions and that my questions have been answered to my 
satisfaction. The dates of my training and my medical surveillance requirements are accurate and correct 
to the best of m knowled e. 

Site-
40-Hour 

8-Hour 
8-Hour Name Specific Refresher Medical 

(Printed and Signature) Training 
Training 

Training 
Supervisory 

Exam 
Date 

(Date) 
(Date) 

Training (Date) 

/Q-7,j-O) I~ 1o? 12--- 0 z_ 3- 0 3 
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\)-3 - tl3 4-0J- f-o..5 '€-05 

8-4 CT00166 
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FIGURE 8-2 

SITE-SPECIFIC TRAINING DOCUMENTATION 

Revision 1 
October 2003 

My signature below indicates that I am aware of the potential hazardous nature of performing investigation 
activities at NSWC Crane, and that I have received site-specific training that included the elements 
presented below: 

• Names of personnel and alternates responsible for site safety and' health 
• Safety, health and other hazards present on site 
• Use of personal protective equipment 
• Work practices to minimize risks- from hazards 
• Safe use of engineering controls and equipment 
• Medical surveillance requirements 
• Signs and symptoms of overexposure 
• The contents of the health and safety plan including Table 5-1 and 6-1 
• Emergency response procedures (evacuation and assembly points) 
• Review contents of relevant Material Safety Data Sheets 
• Review of Safe Work Permits 

I have been given the opportunity to ask questions and that my questions have been answered to my 
satisfaction. The dates of my training and my medical surveillance requirements are accurate and correct 
to th b f k Id e est o mv now e 1ae. 

Site- 40-Hour 
8-Hour 

8-Hour Name Specific 
Training 

Refresher 
Supervisory 

Medical 

(Printed and Signature) Training 
(Date) 

Training 
Training (Date) 

Exam 
Date (Date) 
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··•ORK AllE 
A Trademark of Wori.:CaTc, inc. 

RELEASE TO DUTY 

CLINIC INSTRUCTIONS: Complete and give to employee before they 
leave the facility. This is a requirement of Tetra-Tech NUS. 

Employee Name: 

Office Location: 

~J D 

To work with hazardous materials in 
accordance with 29 CFR 1910.120. 

To use respiratory protective equipment 
in accordance with 29 CFR 1910.134/ 

Based on the limited information available to me at this time, l find no necessity 
for immediate restrictions and l release this employee for duty. It is understood 
and agreed upon by the employer or potential employer of this examinee that 
subsequent comprehensive review of all laboratory and other test data by 
WorkCare may detect health conditions not apparent to me. 1t is further agreed 
and understood that such health conditions may necessitate the need for 
workplace restrictions. Examination has been performed in compliance with 
1910.120 and 1910.134. 

Signed:~ 
Date: ~ 

M.D. 

***Employee*** 

Bring this form back to the office and fax it to: 
Matt Soltis, Corporate Health & Safety (412) 921-4040. 

333 S. Anib Drive:, Suite 630, Orange. CA 92161 • (114) 918-7411 • (800) 4SS-61SS • FAX (714) 4S6-llS4 
E-mail: info@work.c:an:.com • Website: -.workcarc.com 



Certificate of Training 
THIS CERTIFIES THAT 

TERRY ROJAHN 
has successfully completed a course of instruction on 

SUPERFUND TRAINING CLASS 
pre pared and conducted by the 

NUS Corporation, Pittsburgh, Pennsylvania 

SEPT. 30 - OCT. 4, 1985 

Date of. Award 

9:..~~U4<J~-
. h, C.S.P. · E. Dennis Escher, P.E . 

, Safety Training Vice President 



( IL) TETRA TECH NUS 

CERTIFICATE OF TRAINING 
THIS CERTIFIES THAT 

Terry R. Rojahn_ 
has successfully completed an 8-hour course of instruction in 

OSHA 29 CFR 1910.120 

GENERAL SITE WORKER REFRESHER 
AND SUPERVISOR REFRESHER TRAINING 

~ 
Senior Instructor 
Training Services 

prepared and instructed by 
Tetra Tech NUS, Inc. 

Pittsburgh, Pennsylvania 

January 30, 2003 

Date of Award 

~ J~es K. L 
Manager 

Training Services 



HEALTH STATUS MEDICAL REPORT 
Employer Copy 

TYPE OF EXAMINATION: Periodic Examination 

EMPLOYEE: Wudkwych, Frank COMPANY: 
SSN: 181-64-7566 POSITION: 
DATE OF EXAM: 05/01/2003 LOCATION: 
EXPIRATION DATE: 05/01/2005 SITE: 

TT/NUS 
Geologist 
TT/NUS-Pittsburgh 
Pittsburgh 

The following recommendations are based on a review of one or all of the following: a base history questionnaire, 
supporting diagnostic tests, physical examination, and the essential functions of the position applied for or occupied by the 
individual named above. Yu. tm Uodecjded 

Has the employee any detected medical conditions that would D 
increase his/her risk of material health impairment from 
occupational exposure in accordance with 29 CFR §1910.120? 

Does the employee have any limitations in the use of respirators D 
in accordance with 29 CFR §1910.134? 

STATUS 

D 

D 

1. 0 QUALIFIED . The examination indicates no significant medical condition. Employee can be assigned 
any work consistent with skills and training. 

2. D QUALIFIED - WITH LIMITATIONS The examination indicates that a medical condition currently exists 
that limits work as.signmerits on the following basis: 

3. D NOT QUALIFIED 

4. D DEFERRED The examination indicated that additional information is necessary. The employee has 
been given the following instructions. 

COMMENTS: 

I have reviewed the medical data of the above named employee, and informed the employee of the results of the medical 
examination and any medical conditions that require follow-up examination or treatment. 

Name of Physician: Peter P. Greaney, M.D. Date: 05/06/03 

Signature: 
WorkCare 

333 S. Anita Drive, Suite 630, Orange, CA 92868 
(714) 978-7488 • (800) 455-6155 •FAX (714) 456·2154 



University of Pittsburgh Applied Research Center 

320Wi1Ham Pitt Way + Pittsburgh, PA 15238 

(412) 826-3915 • (412) 826-5320 • (800) 246.a659 

http://www.chmr.org 

TE OF TRAINING 



fjTETRAa'ECH NUS 
CERT/FJCAT;,O;;RAJ~j~~' 

;-,· · .. /·'.·:.·· 

THIS CERTIFIES.THAT·" .· 
' ,; 

, .•.. -

. QUS WASTE ~~~!~~~~ 1~ND E~~~RGE~CY 
• ;; MANAGEMEf\J'1YSl?J.P''.ERVISOR TRAIN.ING .. 

''.'.;;:.i .. :r.mliit'.;}'·f.j.j\_~.:.·.:~·.~.:: .. :.•.-:··.·_':!.~F' , .. · .. , i:~:: . . 
" -,.: );., •.'. ,.; 

prepared and i / 
Tetra Tech 

Pittsburgh, Pe 

' }:by, 

February 27, 1998 
Date of Award ~?JU 

Matthew M. Soltis, CIH, CSP 
Corporate Health and Safety 

Manager 



( IL) TETRA TECH NUS 

CERTIFICATE OF TRAINING 
THIS CERTIFIES THAT 

Frank Wudkwych 
has successfully completed an 8-hour course of instruction in 

OSHA29CFR1910.120 

GENERAL SITE WORKER REFRESHER 
AND SUPERVISOR REFRESHER TRAINING 

~ 
Senior Instructor 
Training Services 

prepared and instructed by 
Tetra Tech NUS, ·inc. 

Pittsburgh, Pennsylvania 

May 23, 2003 

Date of Award 

~ J~es K. L 
Manager 

Training Services 



HEALTH STATUS MEDICAL REPORT 
Employer Copy 

TYPE OF EXAMINATION: Periodic Examination 

EMPLOYEE: Cochran, Matthew COMPANY: 
SSN: 174-54-3686 POSITION: 
DATE OF EXAM: 03/01/2002 LOCATION: 
EXPIRATION DATE: 03/01/2004 SITE: 

TT/NUS 
Geologist 
TT/NUS-Pittsburgh 
Pittsburgh 

The following recommendations are based on a review of one or all of the following: a base history questionnaire, supporting 
diagnostic tests, physical examination, and the essential functions of the position applied for or occupied by the individual 
named above. 

Has the employee any detected medical conditions that would D 
increase his/her risk of material health impairment from 
occupational exposure in accordance with 29 CFR §1910.120? 

Does the employee have any limitations in the use of respirators 0 
in accordance with 29 CFR § 1910.134? 

STATUS 

Undecided 

0 

0 

1. (ZI QUALIFIED The examination indicates no significant medical condition. Employee can be assigned 
any work consistent with skills and training. 

2. 0 QUALIFIED -WITH LIMITATIONS The examination indicates that a medical condition currently exists 
that limits work assignments on the following basis: 

3. D NOT QUALIFIED 

4. D DEFERRED The examination indicated that additional information is necessary. The employee has 
been given the following instructions. 

COMMENTS: 

I have reviewed the medical data of the above named employee, and informed the employee of the results of the medical 
examination and any medical conditions that require follow-up examination or treatment. 

Name of Phy~~?.: J~tete~ P~.1j~;aney, MD I Peter H. Wald, MD 

/
L.__/.,..·" '·f \_/',(' .1 0 p-i, ,, < 

; ._,,.~ ... ').' flJ!J'a 
Signature: I ·. · · ···"" ';,....'"?'' ·~~ 

WorkCare 
333 S. Anita Drive, Suite 630, Orange. CA 92868 

{714) 978-7488 • (800) 455-6155 ·FAX. (714) 456-2154 

Date: 03107102 



[IL] TETRA TECH NUS 

CERTIFICA,7JF£ .(ffJfl,·T/ili' . 
. j~:'. ,:-., •.. • .~~·' ... ~~'~rl' ,)t,, ·,.-·' '·> .. ;,..:~~~ .. ·.<",:\:·::~?~ 

THIS CER11·~tes:,~~~A~:i 
, 1 ••• ;·,:>•.·, ~-.'< .. >"·.: -.:';:':{;·1;'.:<:1· 

. has successfully completed ·a"18-hout'.:ci.dt:1'~§~r~~f1~~:s1'~~r:<·~1~ction>in 
.· OSHA·2:9 ·c·FR'f9l'OL12·0;;.:,;1~:~1J·i\.~\f~t~.~''1iA> .. ;~\?:)·;',:.< ··.··. 

GENERAL s1tfi;;W~~~~,,~E~~~~1~:''.Fc, . 
< .. AND .. SUPERVISOR :R·~·~Fl.ES.H.Et·R TRAfNING · : ·,;,;~:i\~~~~ " \{:;;, .. : . . :· };.::·;;:>· ' .:· ' ' . 

prepared and f · 
Tetra Tech:'' ,,1,· 

Pittsburgh, .~,_ 
,·\:~tlf 

r::.~.~ 

October fi~'~003 

;... .. , . 

~·· 
J~es K. L 

Date of Award 

~1J, 
Senior Instructor 
Training Services 

Manager 
Training Services 



.:',.' 

on 

. •· 

:·>·is Esch~«ar, P.E. 
neral Manager 

t., 



•
WORKCARE™ 

A Trademark of WorkCare, Inc. 

RELEASE TO DUTY 

CLINIC INSTRUCTIONS: Complete and give to employee before they 
leave the facility. This is a requirement of Tetra-Tech. 

Employee Name: \='\q d ~r-n&-RC 
Office Location: ~\--<--~ \<.-~ 

Yes No 

JZI D 

To work with hazardous materials in 
accordance with 29 CFR 1910.120. 

To use respiratory protective equipment 
in accordance with 29 CFR 1910.134. 

Based on the limited information available to me at this time, I find no necessity 
for immediate restrictions and I release this employee for duty. It is understood 
and agreed upon by the employer or potential employer of this examinee that 
subsequent comprehensive review of all laboratory and other test data by 
WorkCare may detect health conditions not apparent to me. It is further agreed 
and understood that such health conditions may necessitate the need for 
workplace restrictions. Examination has been performed in compliance with 
1910.120 and 1910.134. 

Signed:· . ___ M.D. 

Date: t... ./fl. .--./ L- ---

***Employee*** 

Bring this form back to the office and fax it to: 
Matt Soltis, Corporate Health & Safety (412) 921-4040 

333 S. Anita Drive, Suite 630, Orange, CA 92868 • (714) 978-7488 • (800) 455-6155 • FAX (714) 456-2154 
E-mail: info@workcare.com • Website: www.workcare.com 



(IL) TETRA TECH NUS 

CERTIFICATE OF TRAINING 
THIS CERTIFIES THAT 

Fred W. Ramser 
has successfully compl.eted an 8-hour course of instruction in 

OSHA 29 CFR 1910.120 

GENERAL SITE WORKER REFRESHER 
AND SUPERVISOR REFRESHER TRAINING 

~ 
Senior Instructor 
Training Services 

prepared and instructed by 
Tetra Tech NUS, Inc. 

Pittsburgh, Pennsylvania 

May 23,2003 
Date of Award 

~ J\llesK. L 
Manager 

Training Services · 



I \HALLIBURTON NUS 
Environmental Corporation 

CERT/FICA TE OF TRAINING 

THIS CERTIFIES THAT 

FRED W. RAMSER 
has successfully completed a 40 hour course of instruction in 

OSHA 29 CFR 1910.120 

HAZARDOUS WASTE HEALTH AND SAFETY TRAINING 

prepared and conducted by the 
HALLIBURTON NUS Environmental Corporation, 

Pittsburgh, Pennsylvania 

JULY 15 - 19, 1991 
Date of Award 



··.~ 

WORK STATUS REPORT 
Employer Copy 

TYPE OF EXAMINATION: Periodic Examination 

EMPLOYEE: Goerdt, James COMPANY: TT/NUS 
SSN: 481-86-2691 
DATE OF EXAM: 11/07/2003 
EXPIRATION DATE: 11/0712005 

POSITION: 
LOCATION: 
SITE: 

Environmental Scientist 
TT/NUS.;.Pittsburgh 
Pittsburgh 

The following recommendations are based on a review of one or all of the following: a base history questionnaire, 
supporting diagnostic tests, physical examination, and the essential functions of the position applied for or occupied by the 
individual named above. Yu. !IQ Undecided 

Has the employee any detected medical conditions that would D 
increase his/her risk of material health impainnent from 
occupational exposure in accordance with 29 CFR §1910.120? 

. . . 
Does the employee have any limitations in the use of respirators D 
in accordance with 29 CFR §1910.134? 

STATUS 

D 

D 

1. ({! QUALIFIED The examination indicates· no significant medical condition. Employee can be assigned · 
any work consistent with skills and training. 

2. D QUALIFIED - WITH LIMITATIONS The examination indicates that a medical condition currently exists 
that limits work assignments on the following basis: · 

3. D NOT QUALIFIED 

4. D DEFERRED The examination indicated that additional information is necessary. The employee has 
been given the following instructions. 

COMMENTS: 

I have reviewed the medical data of the above named employee, and informed the employee of the results of the medical 
examination and any medical conditions that require follow-up examination or treatment. 

Name of Physician: Scott Hardy, M.D. 

. .~-.. f{~~""'L711'1b Signature: 
WorkCare 

333 S. Anita Drive, Suite 630, Orange, CA 92868 
(714) 978-7488 • (800) 455-6155 • FAX (714) 456-2154 

Date: 11/11/03 



James D. Goerdt 

CERTIFICATE 

OSHA, 1910.120 
Hazardous Waste 
Operations and 

Emergency Response 
40 Hour Course 

.December 13, '1991 · 
ISSUE DATE: 

EXPIRATION: . 'December l3, l992 

CERTIFICATE: BAZ9112001058 

~-
STEVENLWlLUA. 
President· 

Q 
~ 

P. O. Box 300068 

Fern Park, Florida 32730-0068 



~ TETRA TECH NUS 

CERTIFIC 

uccessfully complete 

~ 
Clyde Snyder 

Senior Instructor 
Training Services 

OSH 

GEN 

prepared and 
Tetra Tee 

Pittsburgh, 

October 
Date of Award f~~ 

J :es K. Laffey 
Manager 

Training Services 



HEALTH STATUS MEDICAL REPORT 
Employer Copy 

TYPE OF EXAMINATION: Baseline Examination 

EMPLOYEE: Grier, Scott COMPANY: TT/NUS 
SSN: 209-56-97 43 
DATE OF EXAM: 02/28/2002 
EXPIRATION DATE: 02/28/2004 

POSITION: 
LOCATION: 
SITE: 

Earth Scientist 
TT/NUS-King Of Prussia 
King Of Prussia 

The following recommendations are based on a review of one or all of the following: a base history questionnaire, supporting 
diagnostic tests, physical examination, and the essential functions of the position applied for or occupied by the individual 
named above. 

Has the employee any detected medical conditions that would O 
increase his/her risk of material health impairment from 
occupational exposure in accordance with 29 CFR §1910.120? 

Does the employee have any limitations in the use of respirators 0 
in accordance with 29 CFR § 1910.134? 

STATUS 

Undecided 

D 

D 

1. llJ QUALIFIED The examination indicates no significant medical condition. Employee can be assigned 
any work consistent with skills and training. 

2. 0 QUALIFIED - WITH LIMITATIONS The examination indicates that a medical condition currently exists 
that limits work assignments on the following basis: 

3. D NOT QUALIFIED 

4. 0 DEFERRED The examination indicated that additional information is necessary. The employee has 
been given the following instructions. 

COMMENTS: 

I have reviewed the medical data of the above named employee, and informed the employee of the results of the medical 
examination and any medical conditions that require follow~up examination or treatment. 

Signature: 
WorkCare 

333 S. Anita Drive. Suite 630. Orange. CA 92868 
(714) 976-7488 • (800) 455-6155 •FAX (714) 456-2154 



·---· -- ::::;: __ ~~ 

..., ~llance. Solution~ 
~ - "Today's 'fhllnlng •.• TomortoW's·Solutlon 

10515E«llhAve, Suite 1'18, DenverColorado80239 800-711•2706 

Certificate of Coinpletit>n 
This is to certifv that 

Scott Grier 
has successfully completed the classroom requirements for 

40 Hour HAZWOPER 
29 CFR 1910.120(e) 

Presented 
Friday, March 08, 2002 

Studl!nt AJfUlatlon: 

Tetra.Tech NUS, Inc. 

14818 

Compliance Solutions Occupational Trainers, Inc. 

Neval Gupta 
Vice President 

Certificate Number: 40409 



10515 E 4oth Ave, Suite 116, DenverColorado80239 800-711-2706 

Certificate of Completion 
This is to certify that 

Scott Grier 
has successfully completed the classroom requirements for 

8 Hour HAZWOPER Refresher 
29 CFR 1910.120(e) 

Presented 
Friday, March 21, 2003 

S111tfe111 Affiliatlo11: 

Tetra Tech NUS, Inc. 

14818 

Compliance Solutions Occupational Trainers, Inc. 
Cert(ficate Number: 

<""--- e_::-~ ---··---- ~ / -·-._ 
---~<0~.-.r__:._ .. --···) 

c;:/--;/ 

Neval Gupta 
Vice President 

47837 
_.,,....-

~/~ 
Jeffrey Kline 

President/CEO 



725 5. i..udlow .Scraet, Oayron,_1:Jt;io.~2.!'- .. 

-: - .. -- ... · - . ~ 

F~om: 

l"nc ..:...30\.t: E~f?I..OY::E £-: ... .\S BEEN EX ... ·\~\I~""ED AT \!ED\~/OP_Z .. 0:c. o~..; 
l~~Jd~ . ____ . I HA. VE REVIE'.V'ED Tf-"l=IR \f=D!C.~ . .L 

~ -- --~ ; :::;:>-.-.... .,~- ~ .. _ ,... .• ·- ---- - - ,...... \ "':' ~ ':""\T' ---:- ' r-"" .. \ ?"" - • ,,_ .... '- - .--:-..,. ..... \. - , , -~ 
.. -...-~ : ;-'~- ~. ! :-:,::rot..~:- ~ ::...:::; L .. \.-_:'\.._,-'... -r . ~ '- L .. \;U~"-~~ .. ! r :_ -~ ~---.:. 1U:. .. .. -·~" .:.-1 

:::.. .. -GORTORY STCDIES :"3LOOD -~';D CRJ>iE TESTS) . .l...t"ID FOl~u Tht.:'1i r< 
GOOD rtEA.L TE, EXC:::?-:- :os:. THOSE CO\L\f.ENTS :;oTED o~ TEE PEYSIC...\.L 
EXA ... \[[\;ATIO~. THIS ?HYSICAL EX...\..\flNATIO~ ~fEETS TI--:E ~vfEDICA.L 
,.L'."""""'.-"='rL1 .i,·c~ REr:o·1°>::- IE-,~, .... OD ..... HE u"' \ 0 oo··s·· n 7 _,,-:-r. ~ Kv.1.....1. ........ -~ ~ L ... ~ .. '-r:..'l1_r .:."! rLt"\L. ... ~ U vv ... .-,.-lL 

OPER_-\TIO~~S .. .\..'.~ P.'.:::?~GE);CY RESPONSE ST ... ~:DARDS 1910.l:O. IT IS MY 
OPl?-~IO~ THEY A~:> .. E: ... :.....Si:.E TO WORK I?-1 THIS TYPE OF E0t .. VIR0~0!E~T CSDiG 
PROPER SAfETY ME..4..SLRJ::S A.~l) \\'EARING A RESPIRATOR. 

IF YOLi HA. VE .J\l"'J"Y FCP,TP..ER QUESTIONS, PLEASE CO~tf ACT OUR OFFICE. 

F: ·.:Forms'.EOWSERRECERT03.00 . .!cc .. 



OCCUPATIONAL ·HAZARD MANAGEMENT 
CERTIF'IES 

THAT 

TIM BOEHMER 
HAS SUCCESSFULLY COMPLETED 

HAZWCPER 
SUPERVISOR 

& 

ANNUAL REF'RESHER TRAINING 

TRAINING 
IN ACCORDANCE WITH 

29 C F"R 191O.1 20 
ON THE 

23Ro DAY OF' DECEMBER 2002 
TRAINING CERTIF'ICATE ND. 

23DEC02 006 

SCOTT BERNDT, CHMM 

QCCUf'ATlaNAL HAZAttD MANADICMICNT 
1 4••• aR. aae 

F"INDLAY0 DHICI 45840 
4 I 9•4ll'7•D3611 

DATE 



ti:l•,111 I• I l,'.1 

ffiedchem Safety· Corporation, Inc. 
of Cincinnati, Ohio 

certifies that 

Tim'. ·Boehmer 
H~s c.9M~1I\~~.~d · 

the OSHH 1910 .120 Hazatdotis· Waste Operations and 
Emergency Response Eight (B) Hour Supervisors Course 

This 5th Day of Hpril, 1991 

Carl T. jonas, Preshte 
ffiadcham Safety C&t oration, Inc. 
P.O. Box 16793 
Cincinnati, Ohio '15216 

111110 111 II'. A 



TIM BOEHMER 

ha~ completed the _4_0 _ hou'l.. coU'l..1.e: 

OSU-A 40 Kou.r Person net Protection & Safety Course 
Ln accordance wLth 29C:r.R.1910.120 

!P'U.~t:.n.le.d by 

HAZCO 
~JU., .. ,.,, l~:,,..·,7 ...... ... _., 

Spanning the Hazardous Materials 
Health and Safety Horizons 

August 31-Septem&er 3, 1987 
°'-•-



This is to certify that 

TI~l BOEH~IER 

has successfully completed the 
MSHA 30 CFR Part 46.8 

8-Hour Annual Refresher Training 
given at 

Bowser-Morner, Inc. 
4518 Taylorsville Road, Dayton, Ohio 

December 28, 2000 

12:2800000:2 
Certificate Identification Numher 

Henry M. Butcher, REM, CEA 



Wq£ ~hti£ nf ®lrin 
®lfin ~ur.eau of ~ork.ers' filomp.ensation 

~il.Tision of ~afot~ : mth' ~~gi.en.e 

TIM BOEHMER 

6 
~tts sntisfn.ctoril~ .complcteo _________ 11uurs 

of 
Teaching the Safe Operations of Powered Industrial Trucks 

---------------------
~pnnsnr.eo 7fblu 

BvfO. gouthwest Regiocn;l ~ffice 

41~ 
April 11, 1995 

~uperintenbent 
Bob Heater & Mona Weiss 

~ate ________ _ 

BWC.1580 (3/90) 
. CERT-6 

c'Jn•trudor -------



Certificate of Completion 
th is is lo cert (fi) that 

Tim Boehmer 
has succes.~ful(v co1npleted the 

DuPont Corporate l~e111ediation GroUfJ 
Training Progra1n on 

Safety Audit Skills 

on this 30t/1 dc1y a.I· Nove1nber 1998 

¢?~ ~.~dk~~· -
Lisa S. Ed11'i11, CSP 

,· 



CERTIFICATE OF ACHI£V£MHNT 
Dis certlllcltl ba 11111 .. n111111111111111o-11Clm•rce1111 Ille 

M111111Cbnrs' Educadln ClllCll 11 

TIM BOEHMER 

fir 1111•111111111cennnlbne•11111811 SlhdJ •••••11 lll'ICllCIS. 

Clrllllell tar 1111 successlll ca1111euan 11111J8lllllrl•lll1111111111 
......... ClllJll Clldlcted llrll 29, 199811CllllllllS,11111. 

llllnwLlllml.PrlllMll 
BllCllllllllrllC-1ra.C ..... a 

................. 
MlllllClll'lll"YIClllll C111•C11mm 
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__________ ._-:::;,;. ___________ 1: .. :.:-:: --------·-
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NOV. 4. 2003 8: 59AM BOWSER MORNER NO. 2291 P. 2 

725 S. Ludtow Street. Oay1on, Ohio 45402 

Date: la-a.o-0~ 
To: fu JsSte MoCr) tr 

From: M:e.d1..u0Ri~ 

Re: Mn~ Oil cd, L tLh+t' 

LOYEE HAS BEEN EXAMINED AT MED WORK, INC. ON 
, • I HA VE REVIEWED TIIEIR MEDICAL 

HISTORY. THERIF C STX-RAY, PULMONARY FUNCTION AND 
LABORTORY STIJDIES (BLOOD AND URINE TESTS) AND FOUND TIIEM IN 
GOOD HEAL rn, EXCEPT FOR THOSE COMMENTS NOTED ON nm PHYSICAL 
EXAMINATION. THIS PHYSICAL EXAMINATION MEETS 11IE MEDICAL 
SURVEILLANCE.REQUIREMENTS FOR THE HAZARDOUS WASTE 
OPERATIONS AND EMERGENCY RESPONSE STANDARDS 1910.120. IT IS MY 
OPINION THEY ARE ABLE TO WORK IN THIS TYPE OF ENVIRONMENT USING 
PROPER SAFETY MEASURES AND WEARING A RESPIRATOR. 

IF YOU HA VE ANY FURTHER QUESTIONS, PLEASE CONT ACT OUR OFFICE. 

PKYS~-

F:\2Fomu\BOWSER.RECERTOJ..OO.dac 

A service of Miami Valley Hospital 937 ·208-0755 



I 
All WRITTEN OR PRINTE:J INFORMATION MUST BE LEGIBLE I, } 

Published by J. J. KELLER & ASSOCIATES, U~C., Neenah, WI• USA 
(800) 327-6868 • www.jjkeller.com • Printed ir the United States 651-FS-L2 

MEOICAL EXAMINER'S CERTIACATE 

I certify thal I have ..am;ned Jw ~Md ~;f Hrl in accordance with the 
Federal MOlor Carrier Safety Regulations (49 CFR lf1.41·391.49) and With knowledge of the driving duties, I 1ind #Ks 
person is qualified; and, if apphcable, only when. 

~rrecti11elenses 
0 wearing hearing aid 

O drivmg within an.~ intracrty zone (49 CFR 391.62) 

0 accompanted by a ____ waiver/eXE'rnpttt · 'l ~~ .. etil~d ty ~ctUOO ot 49 CFR 391.64 

The in1ormatton I have provided regardlflg this phySical t:Kaminalion is true and complete. A complete examinalion form wilh 
any attachmen1 embodies my findings completely and 1~?rrectly, and is on file in my offtee. 

TELEPHONE DATE 

L CERTIFICA.TE EXPIRATION DATE 

l D-6 -e:> s;--
DISTRIBUTION: 1 COPY TO THE ';RIVER, 1 COPY TO THE MOTOR CARRIER 

+ 
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HAZARD 
QERTIFIES 

THAT 

MANAGEMENT 

MAYNARD S. LAHTI 
HAS SUCCESSFULLY COMPLETED 

HAZWCJPER 

ANNUAL REFRESHER TRAINING 

TRAINING 
IN ACCOR.DANCE WITH 

2 9 C F'R 1 9 1 D. 1 2 0 
CN THE 

.· .. :····1 6TH DAY CF JANUARY 2003 
.· 

TRAtNINt!I CERTIFICATE ND. 
16JAND3 006 

._._>_:··-·---~-~-----~.-...--t?r1sL::-""------------... L...._T_.,~::--*"'" .... a ..... 7""----... 

·" 

scaTT BERNDT, CHMM DATE 

acal.ll'ATt.aNM. H""•- M-••ttMal'"T 
l•Ut•• a111. :aaa 

FINDLAY, OHICI 4'Sa<ea 



. ... . .. , __ _ 

t 

CERTIFICATE OF COMPLETION 

oCToBE.R., 1990 
Dai~ 

This is to certify that 
MAYNARD LA'KTl 

has successfully completed 
THE 40-HOUR HAZARDOUS MATERll.LS SI'l'B WORl(!R COURSE 

at 
HAZMAT T.l.S.L COLUMBIA, MARYLAND 

' .. 



JAN. 16. 2 0 0 4 2 : 0 7 PM BOWSER MORNER 

1212912G03 

NO. 5064 P. 16 

LAST NAME LAHTI 

FIRST NAME MAYNARD 

F!I TEST REPOBT 

Flt teat Information 

1D NUMBER 273-S2-2"°3 

LAST MAME lAHTI 
FIRST NAME MAYNARD 

COMPANY BOWSeR MORNeR 
LOCATION DAYTON 

NOTE 

TEST DAT& 12129/2003 

TEST TIME 09:30 
DUI DATE 1'1291200' 

RESPIRATOR 

MANUFACTURER SlMVAIR 

MODEL 2Ql20 

MASK STYLE FULL FACE 

MASK SIZE STANDARD 

APPROVAL 
EFF. <99% N 

EXERCISE 
NORMAL BREATHING 

DEEP BREATHING 

HEAD SIDE TO SIDE 

HEAD UP AND DOWN 

TALKING 
GRM\CE 
BENO AND TOUCH TOES 
NORMAL BReATHING 

OVERALL FF 

DUf'ATION fSEC> 
60 

l50 

60 

80 
80 

15 
60 
60 

FITTEST OPERATOR c f;;t;> . 
ERIC HORSTMAN 

~e~/~ 
MAYNARD LAHTI 

CUSTOM1 
CUSTOll2 
CUSTOM3 
CU8TOll4 

PORTACOUNT SIN 44721 

Ntl COMPANION N 

PROTOCOL OSHA 29CFR1910.13' 

PASS LEVEL 1000 

ffiFACTOR PAS! 
1310 v 
84S N 

1490 y 

1230 y 

1170 y 

Exel. x 
2080 y 

1330 y 

1270 y 

OATE 



NO~ 1 2003 5:38PM BOWSER MORNER NO. 2280 P. 6 

OcCl.FATIONAi. CARE CONSlA.T.ANTS 

occ · East • 3028 Navarre Ave • Oregon, OH 43616 
(419) 697·6850 •Fox (419) 697-6861 

Rl:SPIRATOR QUESllONNAlRI! 

NAMtJru(A_ ~O.f\ aJMPANY: ~u}ff1 &;mi 
A new questionnaire should be c:ompleted annually or sooner If a med"al condition intarvenes. occ 
remmmends that a pre-placement medk:al evaluaUon be done on all employees using a respirator. 

PHYSICAL EXAMINAlION REQUIREDi 9 NO 

(If exmninatfon is requ118:f, It must be a.impleted within 30 days of questionnaire.) 

T ie-by: (! '{04..*f ... .1 
Nur.;e Signature 

A. _ No llmitattons regarding respirator use. 

a_ 

c._ 

o. -

Restrid:fons are placed on this employee for respirater use related to a medical 
condition or to the worl<place cxmditions in whlCh the respirator will be used. 
Restrictions are as follows: 

Follow-up medical evaluation is temrnmended as per NIOSH guidelines. 
Every s years for persons under age 35 
Ever( 2 years for persons aged 35 to 45 
Every year for persons over the age d 45 

Evaluations for persons performing strenuous work with SCBA: 
Every 3 years for those under age 35 
Evey 18 months fOr those aged 35 to 45 
Annually for those a1er the age d 45 

Your employee has been provided a copy of this Licen.sed Health care 
Pro1reGSionat's written rea>mmendatlon • 

• Eby, MO; G. J: Jabaly, MD; a.c. Russell, PA<, G. Myak, RN, CNP 

7 



OCCUPATIONAL HAZARD MANAGEMENT 
CERTIFtES 

THAT 

JCSH DEAN 
HAS SUCCESSFULLY COMPLETED 

HAZWDPER 
ANNUAL REF"RESHEA TRAINING 

TRAINING 
IN ACCORDANCE WITH 

zg C FR 1 9 1 O. 1 20 
CN THE 

2~0 
OF' SEPTEMBER 2003 

TRAINING CERTIFICATE NO. 

D2SEPD3 001 

£lllC!\IM-tf~DN-NT 
Wt con-aoD ~Y 

""'IM.AY1 DMID "'9114D 



FINDIAY 
THE UNIVERSITY OF FINDLAY 

Certificate of Achievement 
awarded by 

THE NATIONAL CENftR OF EXCELLENCE 
FOR ENVIRONMENTAL MANAGEMENT 

INYIRONMINTAL RESOURCE TRAINING CENTER 
to 

JOSHUA DEAN 
·---

for Successful Completion of 
OSHA 40-HOUR SAFETY TllAJNING WORKSHOP 

(FULFILLS THE BBQUIREMBNTS OF29 CFR 1910.120 COVERING HAZ4RDOVS WASTE OPE.MTIONS) 
,.OCEU'S 

APIUL 27. 2002 

EXECUTIVE DIRECTOR 

-.......... -



NOV. 3. 2003 5: 37PM BOWSER MORNER 
( 

l 
0ccuPATIONAL CARE CONSULTANfS 

I NO. 2280 P. 2 

c 

ace· East • 3028 Navarre Ave • Oregon. OH 43616 
(419)697·6850 • Faxf419)697-686l 

R!SPIRATOR QUESTIONNAIRE 

-.imt\ WlJsti 
A new quesUannaire should be a:mpleted annually or sooner If a medlall condil1on intervenes. OCC 
reoonvnends that a pre-placement medical evaluatfon be done on all employees using a A!lspiratar. 

PHYStCAL EXAMJNATJON REQUJR!J?: @) NO 

(If examination is reqUlreel, it must be a:mpleted within 30 days rl questionnaire.) 

Q<Jesllonllalre ~by: e. vd,._ ~.t(, Date: ..:.1.. lj 7 /.J4o A 
~ Nurse Signatu 

A. _ No limitations regarding respirator use. 

B. --

__.,..., 

Restric:ticns are placed on this employee for respiratmr use related m a medic.al 
condlt:IOn or 1D the workpface conditions in which the respiratx>r wlD be used. 
Restrictions are as follows: 

c. · FoOow-up medical evaluation Is recommended as per NIOSH guidellnes. · 
every 5 years for persons under age 35 
Every 2 years for persons aged 35 to 45 
Every year for P8D1S over the aged 45 

Evaluations for persons performing strenuous work with SCBA: 
Every 3 years far those under age 35 
Every 18 months for those aged 35 to 45 

~Annually for those over the age ct 45 

D. _ Your employee has been provided a copy d this Ucensed Health Care · 
Professional's writt2n recommendation. 

T.E. Lieser, MO; PJ. Eby, MO; G. J. labaly, MO; B 
-~ 

7 



OCCUPATIONAL HAZARD MANAGEMENT 
CERTIFIES 

THAT 

JAMES R. WALSH 
HAS SUCCESSFULLY CCMPLETED 

HAZWDPER 
SUPERVISOR 

& 
ANNUAL REFRESHER TAAININB 

TRAINING 
IN ACDDRDANCE WITH 

2 9 C F'R 1 9 1 D. 1 20 
DN THE 

23Rc DAY OF' DECEMBER 2002 
TRAININl3 CERTIFICATE ND. 

Z3DECD2 014 

SCOTT BERNDT, CHMM 

oacu. .. .,_.1. HA.- .........,.._r 
14••aow. ias 

nl'tDLAT, a1tto •••40 .......... .,'° ... 

DATii: 

J 
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OSJL,;l 40 U.Ou.r '.Person.net Pro~ion 8o SaJety Course 

ttuy 0-11, 1987 
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HAZCO 

'iff4A¢ ,, a: P?h·$.0 I i 7 
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T:---= .. .l.BOVE E:Vf?L01 tE H...\.S BEEN EX.A...\f0i"ED AT ;\1.t.D\VOR.T(, INC. Q); 

. I H.:\ VE. REVTEw"ED 13EIR :\-IEDICAL 
~~~~~~~~~~~~~ 

:=.:STORY, THE:r<.IF CHEST X-RAY, Pu1..i\!ON .. A....~Y FUNCTION ~'ii) 
L . ..\.30RTORY STCDrES (BLOOD .. ~'-tTI ·cR~l:. TESTS) A~TI FOlJND TrIEM IN 
GiJOD EE • .\.L TH, EXCEPT FOR THOSE COM\.!E}l1S i\OTED ON THE PtfYSIC • ..\.I.. 

~-- .. <':=:::...L.. .. ~"\"':::: ::< ;:::Qi"_i?~),[E)."-:-S FORT::~ H.:\.Z.A....Dc;:...-s \~--~STE 
C)?=:P--\110~S -~-'-rD =::,!E~G2'."CY P..ESPO?-;SE ST .. .\;.°'-tTI .. .\_DS 1910.120. IT IS \-fY 
;:·?:--.-::::>); T:-::.=:y :\. .. ~ . ..\3:.E TO \"v"OR-'Z 0 TnIS T''fPE o::- ~vlRO!\~fE~T t.:sr:-;G 
?~OPE:R S .. ..\?ETY ~r':=ASLKES .. ,\..~TI \\"E .. \-~~G ...\. RESP8.ATOR. 

BHYSICLA...'i SIGNA.Tl"R.E 
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HAZARD MANAGEM~NT 
CERTIF'IES 

THAT 

JON KEIFER 
HAS SUCCESSF'ULLY COMPLETED 

HAZWCPER 

ANNUAL REFRESHER TRAINING 

DAY 

TRAINING 
IN ACCORDANCE WITH 

29 Cf"R 1 91a.1 20 
CN THE 

CF JANUARY 
TRAINING CERTIF'ICATE Ne. 

16JAN03 01 3 

2-L/~.r: 
SCOTT BERNDT, CHMM 

ODDUl'ATIONAL HAZA"D MANAOl:MltNT 
1"61!11!1 OR. 2Dl!I 

F"INDLAY, OHIO .. a ... a 

2003 

/YU,~. 4 7 
DATE 
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Medwar 
725 S. Ludlow Street. Dayton, Ohio 45402 

Date: S{i ~ 2 · 
To: --------

From: ______ __,,,,,_ 

Re: 0 f<PrlJ $:MIL 

· cJ d ~ . IHAVEREVIEWEDTHEIRMEDICAL 
THE ABOT~YEE HAS BEEN EXAMINED AT MED WORK, INC. ON 

ffiSTOR Y~Rtr CHEST X-RAY, PULMONARY FUNCTION AND 
LABORTORY STIJDIES (BLOOD A.t.'ID URINE TESTS) AND FOUND THEM IN 
GOOD HEAL TH, EXCEPT FOR THOSE COMMENTS NOTED ON THE PHYSICAL 
EXAi\lllNATION. nns PHYSICAL EXAMINATION :MEETS THE MEDICAL 
SURVEILLAi.~CEREQUIREMENTSFORTIIEHAZARDOUSWASTE 
OPERATIONS AND EMERGENCY RESPONSE STANDARDS 1910.120. IT IS MY 
OPINION THEY ARE ABLE TO WORK IN THIS TYPE OF ENVIRONMENT USING 
PROPER SAFETY MEASURES AND WEARING A RESPIRATOR. 

Fl.JRTHER QUESTIONS, PLEASE CONTACT OUR OFFICE. 

F:\2Fonns\BOWSERRECERTOJ.-OO.doe 

A service of Miami Valley Hospital 



OCCUPATIONAL· HAZARD MANAGEMENT 
CERTIF"IES 

THAT 

. DENNIS A. SINK 
HAS SUCCESSF"ULLY COMPLETED 

HAZWCPER. 
SUPERVISOR 

& 

ANNUAL REFRESHER TRAINING 

TRAINING 
IN ACCORDANCE WITH 

2 9 C f"R 1 9 1 0. 1 2 0 
ON THE 

23Ro DAY OF" DECEMBER 2002 
TRAINING CERTIF"ICATE No. 

230EC02 002 

SCOTT BERNDT, CHMM 

DCCUf'ATICNAI. HAZARD MANACllt .. CNT 
I 46!111l CA• :ZD!I 

l"INDl.AY1 OHIO 45840 

... ' 9•427•03 •• 

DATE 



Compfetlon 
Clhu CE "-tr.-fi.E1- · Clhat 

D E N N I S S I N K 

"FORTY HOUR PERSONNEL PROTECTION & SAFETY COURSE" 

(In compliance .,I.tit federal Re9ulatlon 29 CfR l9l0. l20} 

January 29, 1990 

... 

I. 



This is to certify that 

DENNIS SINI{ 

has successfully completed the 
MSHA 30 CFR Part 46.8 

8-Hour Annual Refresher Training 
given at 

Bowser-Morner, Inc. 
4518 Taylorsville Road, Dayton, Ohio 

December 28, 2000 

122800001:-3 
Certificate Identification ~um her 

Henry M. Butcher, REM, CEA 
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725 S. Ludlcw Street, Daytcn. Ohio 45402 

Date: "' - .<; · <:.>c 

From: ----------
R~o~~ ~~~,~~ 

THE ABOVE EMPLQ"'{EE HAS BEEN EXA..\tffi~ED AT tvIEDV/ORK., INC. ON 
-\." - ~ · <:,\_ • I HA VE REVIEV/ED THEIR .MEDIC..A..L 

H!STORY, TIIERIF CHEST X-RAY, PULMONARY FUNCTION Al~D 
LABORTOR Y STUDIES (BLOOD AND URINE TESTS) A.ND FOUi'ITI TI!E:M IN 
GOOD HEAL TH, EXCEPT FOR THOSE COMNIENTS NOTED ON THE PHYSICAL 
EXAMJNATION. THIS PHYSICAL EXM.t£INA110N ~IEETS Tur'. ?vfEDICAL 
SURVEILLA.'ICE REQUIR.EN1E1'l1S FOR THE HAZARDOUS WASTE 
OPERATIONS ANTI E\rERGENCY RESPONSE STANDARDS 1910.120. IT IS lv1Y 
OPINION THEY At<.E ABLE TO \YORK IN TIDS TYPE OF 8'rV1RON.MENT USil'TG 
PROPER SA.FETY l\JEASURES A."lfil WEARING A RESPIRATOR. 

IF YOU HA VE Ai'N FUR!tlER_QUESTIONS, PLEASE CONTACT OUR. OFFICE, 

F:\2Fonns\BOWSERRECERT03-00.doc 

A sef'1ica of :Vliami Valiey and Gccc Sam.uita.1 1-k;spita:s _ S37-2C8-0755 



~- -~,,'<&·-·C~'!:-_Q.C_C _U PATJ-0 NAL -b.tAZA~:-~·L .. ~-~ 
. _·i~t, .--_ MANAGEMENT, -.c- ~ •• -~ .. _-;··~--.:~·"·<- _ 

~ -. =-~~~ -='i~~~·-•-';sc"Ort:~aER'"~b~.01'bt-i'M;M~~:-~Wt~~J~: ,_ .: : -_'la;-~~~ 
I 4655 COUNTY ROAD zas 

;'°•Nr:._,_1', 0"10 458-'C 

CERTIFIES 
THAT 

TODD WCJLLENHAUPT 

HAS 

SUCCESSF"UL.LY 
CQMF'LETEO 

40 HOUR 

SITE 'NORKER 

& 

OPERATIONS 

TRAINING 

IN ACCORDANCE WITH 

29CFR1910.120 

CERTIF"JCATE No: 27NOV.02 oa 1 

ON THE 

27TH OF' NOVEMBER 2002 

SCOTT BERNOT, CHMM DATE 



OCCUPATIONAL HAZARD MANAGEMENT 
CERTIF"IES 

THAT 

TODD WCLLENHAUPT 
HAS SUCCESSF"ULLY COMPLETED 

HAZWOPER 
SUPERVISOR 

& 

ANNUAL REFRESHER TRAINING 

TRAINING 
IN ACCORDANCE WITH 

2 9 C F'R 1 9 1 0. 1 2 0 
ON THE 

23Ro DAY CF DECEMBER 2002 
TRAINING CERTIF"ICATE No. 

23DEC02 007 

SCOTT BERNDT, CHMM 

acau .. ATIONAI.. HAZAllO MANAll&M&NT 
I 46151!1 CA, :101!1 

F'INDl..A'\'1 OHID 41!1840 
4 I 9•4:17•0356 

DATE. 



OCCUPATIONAL HAZARD MANAGEMENT 
14655 CR 205 

f"INOLAY, OHIO 45840 
4 1 9-42 7-03 56 

Qualitative 
Respirator Fit Test Log 

Date: ;?= z /L.0J · u,2. 
Time: 07 C3 CJ 

> 

Personal Information 

Name: :lf?c.\ ~-~ r ~,\ (1} _~C'-~ yY 
... 

Company: Ge .... -.:<-,<_ ( - t'"fX.., \ (\ ~ ( . i nc' 

Type: 

Manufacturer: 

Fit Test Media: Irritant Smoke: 

Banana Oil: 

Positive - Negative Self Test 

Looking Forward: 

Head Right 

Head Left: 

Head Up: 

Head Down: 

After Jumping Jacks: 

After Bending Down: 

After Walking: 

Rainbow Passage: 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

rJ-? / ~ - 11r 
I/ 

~1 
(J' 

I v 
l J 

I JI 

'I 
.1111 ( - -

Fail 

Fail 

Fail 

Fail 

Fail 

Fail 

Fail 

Fail 

Fail 

Fail 

PAPR 
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Mecfwork 
I Occupacional H•aUh Care i 

725 S. Ludlow Street, Dayton. Ohio 45402 

Date: 

To: -------
From: N\E 0\ ll'e.J( 

Re: 1\)1 CMoLa S ~ 

'1)ABOVE EMJ:lLOYEE HAS BEEN EXAMINED AT MEDWORK, INC. ON 
· ~T· l~ffi3 . IHAVEREVIEWEDTHEIRMEDICAL 

HISTORY, THE CHEST X-RAY, PULMONARY FUNCTION AND 
LABORTORY STUDIES (BLOOD AND URINE TESTS) AND FOUND THEM IN 
GOOD HEAL TH, EXCEPT FOR THOSE CO~IENTS NOTED ON THE PHYSICAL 
EXAJ.vllNATION. THIS PHYSICAL EXAMINATION MEETS THE MEDICAL 
SURVEILLANCE REQUIREMENTS FOR THE HAZARDOUS WASTE 
OPERATIONS Al'ID EMERGENCY RESPONSE STAJ.'IDARDS 1910.120. IT IS i\tIY 
OPINION THEY ARE ABLE TO WORK IN THIS TYPE OF ENVIRON1'IENT USING 
PROPER SAFETY ~IEASURES AND WEARING A RESPIRATOR. 

IF YOU H..:\ VE Ai~Y FURTHER QUESTIONS, PLEASE CONTACT OUR OFFICE. 

«~~--
PHYSICIAL~ SIGNATURE 

F:\2Forms\BOWSE~CERT03..QO.doc 

A service ct Miami Valley Hospital 937-208-6755 



CERTIFICA 

ENVIROGENICS 

HEALTH AND SAFETY TRAINING INSTITUTE 
65 South Main Street, Building C, Pennington, NJ 08534 

THIS IS TO CERTIFY THAT 

NICHOLAS C. POST 
HAS SUCCESSFULLY COMPLETED THE TRAINING REQUIREMENTS 

FOR 
OSHA 1910.120(e)(9) 40-HOUR EQUIVALENT HAZARDOUS 

tJdl= 
WASTE OPERATIONS 

HEALTH AND SAFETY TRAINING . 
. . r 



OCCUPATIONAL HAZARD MANAGEMENT 
CERTIF'IES 

THAT 

NICK POST 
HAS SUCCESSF'ULLY COMPLETED 

HAZWCPER 
SUPERVISOR 

& 
ANNUAL REFRESHER TRAINING 

TRAINING 
IN ACCORDANCE WITH 

29 CFR 1 91 0.1 20 
ON THE 

23Ro DAY OF" DECEMBER 2002 
TRAINING CERTIF'ICATE No. 

230EC02 025 

SCOTT BERNDT, CHMM 

Qccu .. ATIONAL HAZAltO MANAG&M&NT 
14655 CA. 205 

F'INOLAY, DHIO 45840 
41 9·42'7•035111 

DATE 



TETRA TECH NUS. INC. 
661 Andersen Drive • Pittsburgh. PA I S 220 
Tel 412 921. 7090 • Fax 412 921.4040 • www.tetratech.com 

PITT-10-3-045 

October 17, 2003 

Project Numbers 9060 and 0845 

Commander, Southern Division 
Naval Facilities Engineering Command 
ATTN: Bill Gates (Code ES 32) 
P.O. Box 190010 
North Charleston, SC 29419-901 O 

Reference: 

Subject: 

Dear Mr. Gates: 

CLEAN Contract No. N62467-94-0-0888 
Contract Task Order Number$ I ind 0315 

Personnel Clearance for Site Visit 

The purpose of this letter is to inform you of upcoming site activities to be performed by Tetra Tech NUS, 
Inc. personnel· under the CLEAN contract, and to attest that the personnel identif\ed herein are in 
compliance with applicable OSHA regulations. This information is being submitted as specified in Section 
H.14 of the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract N62467-94-0-
0888. The specific OSHA regulations involved for this project pertain to employee health and safety 
training and medical surveillance requirements, as identified in OSHA 29 CFR 1910.120. 

The subject project and planned activities include OPT; drilling; and surface and subsurface soils, 
sediments, ground water, and surface water sampling at the NSWC Crane site in Indiana. This is 
scheduled to be conducted from October 20 through December 19, 2003. The individuals that will perform 
these tasks are employees of Tetra Tech NUS. They will follow the Health and Safety Plan for Mine Fill A, 
Mine' Fill B, Cast High Explosive Fill/Incinerator, Pyrotechnic Test Area, Revision 1, dated October 2003, 
prepared under CTO 0166; and the Health and Safety Plan for Corrective Measures Study Field Work at 
Mustard Gas Burial Ground (SWMU 01) dated October 2003 prepared under CTO 0315. These 
individuals are as follows: 

Bob Balkovec 
Matt Cochran 
Fred Ramser 

Terry Rojahn 
Frank Wudkwych 

If you have any questions, concerns, or if I can be of further assistance, please do not hesitate to contact 
me. 

Very truly yo';?, a 
>r!~YM/~ 
Matthew M. Soltis, CIH, CSP 
CLEAN Health and Safety Manager 

MMS:lld 
c: B. Gorman (Code ES34) 

0. Wroblewski 
M. Perry 
K. Henn 
R. Basinski 
T. Johnston 



ETRA TECH NUS, INC. 
I Andersen Drive • Pittsburgh. PA I 5220 

el 412.921 .7090 • Fax 412921.4040 • www.tetratech.com 

PITT-11-3-029 

November 14, 2003 

Project Numbers 9060 and 0845 

Commander, Southern Division 
Naval Facilities Engineering Command 
ATTN: Bill Gates (Code ES 32) 
P.O. Box 190010 
North Charleston, SC 29419-9010 

Reference: 

Subject: Personnel Clearance for Site Visit 

Dear Mr. Gates: 

The purpose of this letter is to add personnel conducting the field activities at the NSWC Crane site from 
November 17 through December 19, 2003. Mr. Jim Goerdt and Mr. Scott Grier have been added to the 
field crew performing this work. All other information in our letter dated October 17, 2003 remains the 
same. 

If you have any questions, concerns, or if I can be of further assistance, please do not hesitate to contact 
me. 

Veryt~lyyou~ ,,,,,, ~~ ... 

yYt~~ 
Matthew M. Soltis, CIH, CSP 
CLEAN Health and Safety Manager 

MMS:lld 

c: B. Gorman (Code ES 34) 
0. Wroblewski 
M. Perry 
K. Henn 
R. Basinski 
T. Johnston 
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HEALTH AND SAFETY DOCUMENTATION 
ROUND3 



Project-Level H&S Recordkeeping 

On-site H&S training (topics, participants, dates) ... See Section F 

Air monitoring instrument calibration ... See Section C (C.11.1, C.11.2 & C.11.3) 

Monitoring instrument results including background levels, breathing zone 
readings, personnel exposure records, etc. (air monitoring, noise monitoring, 
other H&S quantitative measurements) ... See Section B (B.1.1, B.1.2 & B.1.3) 

H&S training and medical certificates/documents for site personnel. .. See 
Section F 

Site specific written program documentation (e.g., Hazard communication) ... NA 

H&S Site clearance letters ... See Section F 



SITE-SPECIFIC TRAINING DOCUMENTATION 

My signature below indicates that I am aware of the potential hazardous nature of performing remedial 
investigation activities at C.R. Arv t... and that I have received site-specific training which 
included the elements presented below: 

• Names of designated personnel and alternates responsible for site safety and health 
• Safety, health, and other hazards present at the sites 
• Use of personal protective equipment 
• Safe use of engineering controls and equipment 
• Medical surveillance requirements 
• Signs and symptoms of overexposure 
• Contents of the Health and Safety Plan 
• Emergency response procedures (evacuation and assembly points) 
• Initial response procedures 
• Review of the contents of relevant Material Safety Data Sheets 
• Review of the use of Safe Work Permits 

I have been given the opportunity to ask questions and all of my questions have been answered to my 
satisfaction. I further state, that the dates of my training (introductory, refresher, and supervisory, as 
applicable) and my medical surveillance requirements are accurate and correct to the best of my 
knowled e. 

Name 
(Printed and Signature) 

Site
Specific 
Training 

Date 

7-23-0't 

40-Hour 
Training 

(Date) 

200.l 

8-Hour 
Refresher 
Training 

(Date) 
( 

iZ - 03 

/d--f)J 

/2- .).003 

8-Hour 
Supervisory 

Training 
(Date) 

,. ,. 
84 

NA 

Medical 
Exam 

JI- 03 

11-0~ 

l l /o3 

Id./ o:i._ 

rJ./03 



FIGURE8-2 

SITE-SPECIFIC TRAINING DOCUMENTATION 

Revision O 
July2004 

My signature below indicates that I am aware of the potential hazardous nature of performing investigation 
activities at NSWC Crane, and that I have received site-specific training that included the elements 
presented below: 

• · Names of personnel and alternates responsible for site safety and health 
• Safety, health and other hazards present on site 
• Use of personal protective equipment 
• Work practices to minimize risks from hazards 
• Safe use of engineering controls and equipment 
• Medical surveillance requirements 
• Signs and symptoms of overexposure 
• The contents of the health and safety plan including Table 5-1 and 6-1 
• Emergency response procedures (evacuation and assembly points) 
• Review contents of relevant Material Safety Data Sheets 
• Review of Safe Work Permits 

I have been given the opportunity to ask questions and that my questions have been answered to my 
satisfaction. The dates of my training and my medical surveillance requirements are accurate and correct 
to th be f k I d e st o my now e IQe. 

Site-
40-Hour 

8-Hour 
8-Hour Name Specific Refresher Medical 

(Printed and Signature) Training 
Training 

Training 
Supervisory 

Exam 
Date 

(Date) 
(Date) 

Training (Date) 

£&~/ ~ - , .b- 8/t.~q ?/~7 /,,1-:11. () '5 t=C,;'~ A 
J.::..._ ....,.. ,.,..... -· r;;4 -

~ ~~ ---
-.\ ;,JAJ..J lJAv£ S s/zf/tXI / 1/u z. 12--z.-r-03 12../U:J 
([i!v.., /' ~' 

!JTCJJ IA£:.> 7/p /J/.-, ,nb 
~04 11/0. ~ /~27--q: tt/o.3 ' 

8-4 CT00357 



Railway Access Plan Pre-Task Briefing 
Attestment 

By my signature below, I attest that I have participated in a pre-task briefing which included a 
review of the TtNUS Railway Access Plan for NSWC Crane Hill 600 activities. This briefing 
addressed supervision and communication of on-track safety methods prior to commencing work 
in this area, in accordance with Federal Railroad Administration regulation 49 CFR 214.315. 

My signature also indicates that I was provided an opportunity ·to ask questions during this 
briefing, and that any questions raised were addressed to my satisfaction. 

Vl-1 

) 



Certificate of Training 
THIS CERTIFIES THAT 

TERRY ROJAHN 
has successfully completed a course of instruction on 

SUPERFUND TRAINING CLASS 
pre pared and conducted by the 

NUS Corporation, Pittsburgh, Pennsylvania 

SEPT. 30 - OCT. 4. 1985 

Date of. Award 

ulU40~-
E. Dennis Escher, P.E. / Gary F. . h, C.S.P. 

Director; H~ , Safety Training Vice President 



( IL) TETRA TECH NUS 
. . 

CERTIFICATE'. OF TRAl°NING 
THIS CERTIFIES THAT · .·. .. 

Terry Rojahn 
has successfully completed ao 8-holl.r co.µr$:e, c:# :i6$.t.fup~ion in 

OSHA 29CFR 1910.120 

GENERAL SIT§_Yf8~~~§ .. ~ .. ::,~~~FRESij~ER 
AND SUPERVISOR REFFJESHl:R TRAINING 

·. . - =·. -- : ' :. '. ·": ...... : .. ;~~~., 

"i::_,:·>:. 
f,. 

January 3(l, 2004 

~ 
Date of Award 

Senior Instructor 
Training Services 

~ J~es K. L 
Manager 

Training Services 

I 



a WoRKCARE ™ 
A Trademark of Worii.Carc, tnc. 

RELEASE TO DUTY 

CLINIC INSTRUCTIONS: Complete and give to employee before they 
leave the facility. This is a requirement of Tetra-Tech NUS. 

Employee Name: 

Office Location: 

Yes No 

~D 
[~f D 

To work with hazardous materials in 
accordance with 29 CFR 1910.120. 

To use respiratory protective equipment 
in accordance with 29 CFR 1910.134/ 

Based on the limited information available to me at this time, I find no necessity 
for immediate restrictions and I release this employee for duty. It is understood 
and agreed upon by the employer or potential employer of this examinee that 
subsequent comprehensive review of all laboratory and other test data by 
WorkCare may detect health conditions not apparent to me. It is further agreed 
and understood that such health conditions may necessitate the need for 
workplace restrictions. Examination has been performed in compliance with 
1910.120 and 1910.134. 

Date: 

***Employee*** 

Bring this form back to the office and fax it to: 
Matt Soltis, Corporate Health & Safety (412) 921-4040. 

333 S. Anita Drive. Suite 630, Orange. CA 92161 • (714) 978-740 • (IOO) 4U-61SS • FAX (114) 4S6-21S4 
E-mail: inf~c:om • Wcbsi&c: www.wockcarc.com 



RELEASE TO DUTY 

CLINIC INSTRUCTIONS: Complete and give to employee before they 
leave the facility. This is a requirement of Tetra-Tech . 

.. 

Employee Name: TQffa ~rt~ 
Office Location: ~~* '--' 

Yes No 

B D To work with hazardous materials in 
accordance with 29 CFR 1910.120. 

To use respiratory protective equipment 
in accordance with 29 CFR 1910.134/ 

Based on the limited information available to me at this time, I find no necessity 
for immediate restrictions and I release this employee for duty. It is understood 
and agreed upon by the employer or potential employer of this examinee that 
subsequent comprehensive review of all laboratory and other test data by 
WorkCare may detect health conditions not apparent to me. It is further·agreed 
and understood that such health conditions may necessitate the need for 
workplace restrictions. Examination has been performed in compliance with 
1910.120 and 1910.134. 

Signed: _c-r-_~_· -~-------M.D. 

333 S. Anita Drive, Suite 630, Orange, CA 92868 • (714) 978-7488 • (800) 455-6155 • FAX (714) 456-2154 
E-mail: info@warkcare.c.om • Website: www.worlcrMe.com 



TETRA TECH NUS, INC. . 
661 Andersen Drive• Pittsburgh. Pennsylvania 15220-2745 
(412) 921-7090 •FAX (412) 921-4040 • www tctratcch.com 

March 11 , 2003 

Mr. Stanley Conti 
Tetra Tech NUS, Inc. 
Foster Plaza 7 
661 Andersen Drive 
Pittsburgh, PA 15220 

Whom It May Concem: 

This letter is to certify that Mr. Stanley Conti successfully completed a course of 
instruction in Hazardous Materials Handling for Hazardous Waste Site Workers which 
meets the criteria established in 29 CFR 1910.120(e)(3)(i). This course was prepared 
and conducted by Tetra Tech NUS (formerly Brown and Root Environmental, a division 
of HALLIBURTON NUS Corporation) in September 1983. If you have any questions. 
please feel free to contact me. 

Very truly yours, 

~if?. 
{)ames K.1!1:Jr 

Manager, Training Resources 

JKL:lld 



h&S successfully completed an B·holit course of lnstruotlon In 
OSHA29 C!=R.1910112() 

GENERAL SITE WOFll<EFIREFRESHER 
ANO SUPERVISOR REFRESHER TRAINING 

prllpared and instructed by:tetra Tech NUS, Inc. 

~ 
Senior Instructor 
Training Services 

Pittsburgh, Pennsylvania 
· May 14. 2004 

Date of Award ~· Manager 
Training Services 



RELEASE TO DUTY 

CLINIC INSTRUCTIONS: Complete and give to employee before they 
leave the facility. This is a requirement of Tetra-Tech. 

Employee Name: .~. {}0\i/ 
Office Location: ~ ~ 

Yes No 

To work with hazardous materials in 
accordance with 29 CFR 1910.120. 

To use respiratory protective equipment 
in accordance with 29 CFR 1910.134. 

Based on the limited information available to me at this time, I find no necessity 
for immediate restrictions and I release this employee for duty. It is understood 
and agreed upon by the employer or potential employer of this examinee that 
subsequent comprehensive review of all laboratory and other test data by 
WorkCare may detect health conditions not apparent to me. It is further agreed 
and understood that such health conditions may necessitate the need for 
workplace restrictions. Examination has been performed in compliance with 
1910.120 and 1910.134. ,:: 

Signed: ~ f~Z 
oate: b ld\ \o\Dr 

\ \ 

M.D. 

***Employee*** 

Bring this form back to the office and fax it to: 
Matt Soltis, Corporate Health & Safety (412) 921-4040 

333S.AnitaDrive,Suite630,0range,CA 92868 • (714)978-7488 • (800)455-6155 • FAX(714)456-2154 
E-mail: info@workcare.com • Website: www.workcare.com 

\ \:;i 
: ,, :.· ~ ... · ·. : 

.}''~ 
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TECHNICAL ENVIRONMENTAL 
SERVICE TRAINING INSTITUTE . . I 

certifies that 

CHARLES C. LASBY XII 

has successfull'Y met the 29CFR1910.120 certificate f'equirements for the couTse entitled 

40 HOUR HEALTH & SAFETV TRAINING 
- GENERAL SITE WORKER (E-3-1) -

and in evidence thereof is awarded this 

CERTIFICATE OF COMPLETION 
on the 

APRIL 3 0 I 1992 

Passed Exam 

BSW-00780 

Certificate Number 

30 TH day of APRIL , 1992 

1110 Navaho Dr.• Suite 602 •Raleigh, North Carolina 27609 • 919-876-8440 



( IL) TETRA TECH NUS 

CERTIFIC 

uccessfully complete 

OSH 

1tit:; 
Senior Instructor 
Training Services 

GENERALS 
SU PERVIS 

prepar,ed and 
Tetra Tee. 

Pittsburgh, 

Septembe 
Date of Award ~ ,, 

JfmesJ_(Q 
Manager 

Training Services 



NAME OF EXAMINEE: 

DATE: 

CLINIC NAME: 

COMP ANY NAME: 

Release to Duty 

SECURE MEDICAL CARE 
803 Russell Avenue 

Gaithersburg, MD 20879·3584 

Based on the limited information WorkCare™ has requested me to review, as stipulated in the 

WorkCare Clinical Operations Manual, I find no necessity for immediate restrictions and I 

release this employee for duty. It is understood and agreed upon by the employer or potential 

employer of this examinee that subsequent comprehensive review of all laboratory and other test 

data by WorkCare, may detect health conditions not apparent to me. It is further agreed that 

such health conditions may necessitate the need for workplace restrictions. 

Signed:. ___ ..,r.~=----___,,,,· =------------ M.D. 
Examining Physician 

Dated:. ____ 7-!....-..'--1<:....l ¥"~----'-w~·,L!O~c-=------

333 S. Anita Drive, Suite 630, Orange, CA 92868 • (714) 978-7488 • (800) 455-6155 •FAX (714) 456-2154 



('A;) TETRA TECH NUS 

CERTIF/C 

uccessfully complete 

OSH 

GENERALS 
SUPERVI 

prepared and 
Tetra Tee 

Pittsburgh, 

Date of Award 

' \ 

M~m.A· 
Matthew M. Solti( CIH, CSP 

Manager 
Health and Safety 



James .D. Go.ei7dt 

CERTIFICATE 

OSHA, 1910.120 
Hazardous Waste 
Operations and 

~niergencyResponse 

40 Hour Course 
.December 13, 1991 

ISSUE DATE: 

EXPIRATION: December lJ, l.99l 

CERTIFICATE: HAZ9lll001058 

~· STEV~· 
President 

Q 
~ 

P. 0. Box 300068 

Fern Park, Florida 32730-0068 

'" 



~ 
Clyde Snyder 

Senior Instructor 
Training Services 

r • LJ TETRA TECH NUS 

CERTIFIC 

GEN 
REFR 

prepared and 
Tetra Tee 

Pittsburgh, 

October 
Date of Award ~f&w 

J ::s K. Laffey 
Manager 

Training Services 



WORK STATUS REPORT ' 
. 

. 

< 

,.:( i'"··. ·.··:· ;. 

Employer Copy 

TYPE OF EXAMINATION: Periodic Examination 

EMPLOYEE: Goerdt, James COMPANY: TTINUS 
SSN: 481-86-2691 
DATE OF EXAM: 11/07/2003 
EXPIRATION DATE: 11/0712005 

POSITION: 
LOCATION: 
SITE: 

Environmental Scientist 
TT/NUS-Pittsburgh 
Pittsburgh 

The following recommendations are based on a review of one or all of the following: a base history questionnaire, 
supporting diagnostic tests, physical examination, and the essential functions of the position applied for or occupied by the 
individual named above. Yu. HQ Updeclded 

Has the employee any detected medical conditions that would 0 
increase his/her risk of material health impairment from 
occupational exposure. in accordance with 29 CF~ §1910.120? 

Does the employee have any limitations in the use of respirators D 
in accordance with 29 CFR §1910.134? 

STATUS 

D 

D 

1. [{) QUALIFIED The examination indicates· no signiftcant medical condition. Employee can be assigned 
any work consistent with skills and training. 

2. 0 QUALIFIED-WITH LIMITATIONS The examination indicates that a medical condition currently exists 
that limits work assignments on the following basis: 

3. D NOT QUALIFIED 

4. 0 DEFERRED The examination indicated that additional information is necessary. The employ~e has 
been given the following instructions. 

COMMENTS: 

I have reviewed the medical data of the above named employee, and informed the employee of the results of the medical 
examination and any medical conditions that require follow-up examination or treatment. 

Name of Physician:_S_co_tt_H_a_rd_y~·~M_._D_. ----------------- Date: 11/11/03 

Signature: .• ~-.. tf'~~-=7>wh 
WorkCare 

333 S. Anita Drive, Suite 630, Orange, CA 92868 
(714) 978-7488 • (800) 455-6155 • FAX (714) 456-2154 
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· OccuPA"iloNAt HEALTH &-SAFEl'Y Sourtiofis 

This certificate is confirmation that 

Josfiua Vutton 
has successfully completed the course and ·examination for . . . . 

40 HOUR·.HAZWOPER· TRAINING 

·December, 2001 .. 
'· 

Indianapolis, fndiar:ia· . 

Certificate No. _010471' ar, ,1. 4Lv;f{At5 
Course ifector 

. .. . -·~ .: ..... • ...... . 



TRAINING 
CERTIFICATE 

Presented to: 

~g;~ 
Has successfully completed the: 

8-Hour HAZWOPER Refresher Course 

Presented By: Scott Defenbaugh 
Presented this 17th day of October, 2003 

Workplace Safety & Health Company, Inc. 



MEDICAL APPROVAL FORM 
For Employees of Euvironmenjal Field Services, Inc. 

Participant Name : Joshua Dutton Date & Time of Examination: January 16th (a>, 8:00a.rn. 
The ahove-11a111cd iudividual has: 

l. Undergone a physical examination in accordance with OSHA 29 CPR 1910.120, and found to be 
/medically · 

( v'f qua) i fied lo perform work at hazardous work sites. 
( ) not qualified to pcrfom1 work at hazardous work sites. 

- an<l -
2. /lJndergone a physical examination as per OSHA 29 CFR 1910.134, and found to be medically 
( t..('" qualified to wear respiratory protection. 
( · ) not qualified to wear respirator protection. 

My evaluation has been bas~ on the following, as provided to me by the employer. 
( -1 A Copy ofOSHA Standards 29 CFR l9I0.120 and appendices. 

I, 

( ~,.. A description of the employee's duties as they relate to the employee's exposure. 
( ) A list of known/suspected contaminants and their concentrations (if known) 
( /} A description of any personal protective equipment used or to be used. 
(._J Infonuation from previous medical examinations oflhe employee which is used not 

readily available to the examining physician. 

:Sot~~ ,havecxamined_~--"-C)£:;_""_\)_J~_. ---· 
Physician's Name (Print) Participant's Name (Print) 

and have detem1ined the following information: 

Results of medical examination and test (excluding finding or diagnoses unrelated to occupational 
exposure): 

2. Any detected medical conditions which place the employee at increase risk of material impairment of the 
employee's health : 

3. Recommended limitations upon the employee's assit,,'Iled work: 

I have infom1ed this participant of the results of this medical examination and any medical conditions which require 
further examination of treatment 

Based on this information provided to me, and in view of the activities and hazardous potentials involved at hazardous 
work sites, his participant 

(~may 
( ) maynot 

perform his/her assigned tasks. 

Physician's Signature : 
Address: 

Phone Number: 
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INDIANA WATER WELL DRILLING LICENSE 
Department otNatui:al Resources 

Issued ~y;fh~_ otv.tsrofl.~ot Water 
~' _.;.,.,,.·/ -·~- . .--.-,·~·· -~ ·<:'-. 

Kenneth 1-\~=B.oehmer 
is entitled to operate wat~rweU'dfjl_ling-e'Qu!~ent and engage in 

the drilling of wateF. wells; ·pursuant to Indiana Code 25-39. 

License Number · Expiration Date 

348 ·· December 31. 2004, 

DNR Receipt Number 

1010563 

INDIANA WATER WELL DRILLING LICENSE 
Department ~f_Natural Resources 

lssued.~y;.the Oivfsiori_·?fWater 

David1W. Schrecengost 
is entitled to operate 'fat~rwett:dr!llirig e'°qui~ent and engage in 

the drilling of wate~ wells;~pursuant to Indiana Code 25-39. 
.. --. -- . ._ 

license Number · Expiration-Date 

1236 .De .. ember 31. 2004 
DNR Receipt Number 

1010563 

INDIANA WATER WELL DRILLING LICENSE 
Department of Natural Resources 

· Issued by the Oiitfsion of Water 

John E~ Filbrun 
is entitled to operate water well drilling equipment and engage in · 

the drilling of water wells, pursuant to Indiana Code 25-39. 

License Number 
l 

Expiration Date 

December 31. 2004 
I 1006 

1 
DNR Receipt Number Si~J:iL I io1os63 

I 
I 

INDIANA WATER WELL DRILLING LICENSE 
Department of Natural Resources 

Issued by the Division of Water 

I Jon T. Keifer 
I is entitled to operate water well drilling ·equipment and engage in 
, the drilling of water wells, pursua!'lt to Indiana Code 25-39. 

I License Number Expiration Date 

' 2012 December 31. 2004 
DNR Receipt Number 

1010563 

INDIANA WATER WELL DRILLING LICENSE 
Department of Natural Resources · 

lssuect by the Division of Water 

Joseph C. ivkCloud 
is entitle~ ~o operate water welf drilling equipment and engage in 

the dnlhng of water. wells, pursuant to Indiana Code 25-39. 

License Number 

2013 

DNR Receipt Number 
1(\1 {).;;'.t::'J 

Expiration Date 

December 3 l. 2004 
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INDIANA WATER WELL DRILLING LICENSE 
Department qf_.Natural Resources 

Issued tiy,ihe DfvisioO: of Water 
• • ~ • > c"' ,. •··- "••, ·~ .:;:: > 

Don~i<i>Ii>Klf1_{p~trick 
is entitled to operate \lfa~~rwelt'dri!!!fig eq1J_Jpment and engage in 

the drilling of water~ wells; p_urs!Jant to Indiana Code 25-39. 

license Number Expiration Date 

344 December 31. 2004 

-Signature iJiJ\ .+- ~ I 
Vm-o~B~~ 

INDIANA WATER WELL DRILLING LICENSE 
Department gf_Natur~I Resources 

Issued ~Y.- th~ Oi\lisiori at. Water 

Deimis,A. Sink 
is entitled to operate Wal,¢r. weJl·drilling equipment and engage in 

the drilling of wate~ Wells: pursuant to Indiana Code 25-39. 

license Number 

1270 
Expiratiowbate . 

· : ))ecember 31, 2 

INDIANA WATER WELL DRILLING LICENSE 
Department otNaturat Resources 

Issued by the Division of Water 

Timothy L. Boehmer 
is entitled to operate wa~er well drilling equipment and engage in 

the drilling of watef wells, pursuant to Indiana Code 25-39. 

license Number Expiration Date 

349 
DNR Receipt Number 

December 31)004 

~J~ 1010563 

INDIANA WATER WELL DRILLING LICENSE 
Department of Natural Resources 

Issued by the Division of Water 

Jam es Nidzgorski 

J 
t 
• 

is entitled to operate water well drilling equipment and engage in • 
the drilling of water wells, pursuant to Indiana Code 25-39. 

License Number 

350 
DNR Receipt Number 

1010563 

INDIANA WATER WELL DRILLING LICENSE 
Department of Natural Resources 

Issued by the Division of Water 

James R. Walsh 
is entitled to operate water well drilling equipment and engage in 

the drilling of water wells, pursuant to Indiana Code 25-39. 

License Number 

852 

DNR Receipt Number 
lf\lf\.;;'.t::"l 

Expiration· Date 

- · December 3 l, 2004 
tsi\na·t~re / A ,f 
\-., ti.~ l; 
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Mecfwor 
C.tiAlJ l{ Mfu.'iA.f l:' y 
001731-224 

2/16/1981 
295-76-2533 
BOWSER MORNER 

Occupadonal HeaUh Caf'e 
· 725 S. Ludlow Street, Dayton. Ohio 45402 

- : .., 

Date: \ C, '\~ · c(3 

To: --------
From: -------

Re: ~ .... ~ 't{\.~ ... ~~ 

THE ABOVE EMPLOYEE HAS BEEN EXAMINED AT MEDWORK, INC. ON 
· \..ti .. 'b · ~ "'> . I HA VE REVIEWED TIIEIR MEDICAL 

IDSTORY, THERIF e&egT X RAY, PULMONARY FUNCTION ANb 
LABORTORY STUDIES (BLOOD AND URINE TESTS) AND FOUND THEM IN 
GOOD HEAL TH, EXCEPT FOR THOSE COlVlMENTS NOTED ON THE PHYSICAL 
EXAiVIINATION. THIS PHYSICAL EX.AJ.\1INATION MEETS THE lvIEDICAL 
SURVEILLANCE REQUIREMENTS FOR THE HAZARDOUS WASTE 
OPERATIONS Al.'ID EMERGENCY RESPONSE STAl'IDARDS 1910.120. IT IS lVIY 
OPINION THEY ARE ABLE TO WORK IN THIS TYPE OF ENVIRONMENT USING 
PROPER SAFETY MEASURES AND WEARING A RESP IRA TOR. 

IF YOU HA VE ANY FURTHER QUESTIONS, PLEASE CONTACT OUR OFFICE. 

F:\2Fonns\BOWSERRECERT03.00.doc 

A service of Miami Valley Hospital 937-208-6755 
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OCCUPATIONAL HAZARD 
MANAGEMENT 

SCOTT BERNDT, CHMM 
1 4655 COUNTY RaAO zas 

F'INOLAV. OH•O 45840 

CERTIFIES 

THAT 

CHAD R. MAHAFFY 

HAS 
SUCCESSF"ULLY 

COMPLETED 

40 HOUR 
SITE VVCRKER 

& 

OPERATIONS 

TRAINING 

IN ACCORDANCE WITH 

29CFR 1 91 0.1 20 

CERTIFICATE No: 020CT02 02 

ON THE 

2No DAY CF OCTOBER 2002 

SCOTT BERNDT, CHMM DATE 



12/29/2003 

ID NUMBER 295-76-2583 

LAST NAME MAf1AFFY 

FIRST NAME c~o 

FIT TEST REPORT 

Fit test Information 

LAST NAME MAHAFFY 

FIRST NAME CHAO 

. COMPANY BOWSER MORNER 

LOCATION. DAYTON 

CUSTOM1 

CUSTOM2 

CUSTOM3 

CUSTOM4 

NOTE 

TEST DATE 12129/2003 

TEST TIME 09:47 

DUE DATE 12129/2004 

PQRTACOUNT SIN 44721 
. N95 COMPANION N 

RESPIRATOR 

MANUFACTURER SUVNAIR 

MODEL 20/20 

MASK STYLE FULL FACE 

MASK SIZE STANDARD 

APPROVAL 

PROTOCOL OSHA29CFR1910.134 

PASS LEVEL 1000 

EFF. <99% N 

EXERCISE 

/NORMAL BREATHING 

DEEP BREA THING 

HEAD SIDE TO SIDE 

HEAD UP AND DOWN 

TALKING 

GRIMACE 

BEND AND TOUCH TOES 

NORMAL BREATHING 

OVERALL FF 

DURATION fSECl 

60 

60 

60 

60 

60 

15 

60 

60 

FIT FACTOR 

11400 

4230 

46300 

78900 

4560 

Excf. 

7380 

26700 

9330 

FIT TEST OPERATOR -~ ......... -=

1 

-+A ..... loUJA"""""""°"""'M_~------ DATE 

PASS 

· ERIC HORSTMAN 

NAME (i&:f} ;tl!du/£ DATE I 2 -- .J q ._, 0 3 
CHAD MAHAFW 

y 

y 

y 

y 

y 

x 
y 

y 

y 



Medwar 
Oecuposfonol H••llh Core 

725 S. Ludlow Street, Dayton, Ohio 45402 

Date: ,;-.l}-o o/' 

To:/3~/YJ~ 

From: 01.u/tJ~. 

Re:~~ 

THE ABOVE EMPLOYEE HAS BEEN EXAMINED AT MEDWORK, INC. ON 
...z. - -Z.-(~ . I HA VE REVIEWED THEIR ~DICAL 

HISTORY, THERIF CHEST X-RAY, PULMONARY FUNCTION AND 
LABORTORY STUDIES (BLOOD AND URINE TESTS) AND FOUND THEM IN 
GOOD HEAL TH, EXCEPT FOR THOSE COMMENTS NOTED ON THE PHYSICAL 
EXAMINATION. THIS PHYSICAL EXAMINATION MEETS THE MEDICAL · . 
SURVEILLANCE REQUIREMENTS FOR THE HAZARDOUS WASTE 
OPERATIONS AND EMERGENCY RESPONSE STANDARDS 1910.120. IT IS MY 
OPINION THEY ARE ABLE TO WORK IN THIS TYPE OF ENVIRONMENT USING 
PROPER SAFETY MEASURES AND WEARING A RESPIRATOR. 

IF YOU HA VE ANY FURTHER QUESTIONS, PLEASE CONTACT OUR OFFICE. 

F:\2Fonns\BOWSERRECERT03-00.doc 

A seNice of Miami Valley Hospital 937-208-6755 
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KEN BOEHMER 

ha1. completed the 40 hoU..'t C!OU 't1.E:.: 

OSKA 40 Hour :Person.net :Protection & Safety Course 
tn accordance with 29Cf'1t1910.120 

!Pu:.~E.n.tl!.d Cy 

HAZCO 
·-

Spanning the Hazardous Materials 
Health and Safety Horizons 

Au.gust 31-8eptember.3 1 1987 
!Date 



This is to certify that 

KEN BOEH~1ER 

has successfully·completed the 
MSHA 30 CFR Part 46.8 

8-Hour Annual Refresher Training 
given at 

Bowser-Morner, Inc. 
4518 Taylorsville Road, Dayton, Ohio 

December 28, 2000 

1228000001 
Certificate Identification Number 

2i-~&.:±JEC: I 
Henry M. Butcher, REM, CEA 



12/29/2003 

ID NUMBER 277521850 

LAST NAME BOEHMER 
· ·FIRST NAME KENNETH .. 

FIT TEST REPORT 

Fit test lnfonnation 

·LAST NAME BOEHMER 

FIRST NAME KENNETH 

COMPANY BOWSER MoRNER 

LOCATION DAYTON 

CUSTOM1 

CUSTOM2 

CUSTOM3 

CUSTOM4 

NOTE 

TEST DATE 12/29l2003 

TEST TIME 08:26 · 

DUE DATE 12/29/2004 

PORTACOUNT SiN 44721 

N95 COMPANION N 

RESPIRATOR 

MANUFACTURER SUVIVAIR 

MODEL 20/20 

PROTOCOL OSHA 29CFR1910.134 

PASS LEVEL 1000 

MASK STYLE FULL FACE 

fAASK SIZE MEDJU\RGE 

APPROVAL 

EFF. <99% N 

EXERCISE DURATION (SEC) 

NORMAL BREATHING 

DEEP BREATHING 

HEAD SIDE TO SIDE 

HEAD UP ANO DOWN 

TALl<ING 

GRIMACE 

BEND AND TOUCH TOES 

NORMAL BREATHING 

OVERALL FF 

FIT FACTOR 

60 12200 

60 15000 

60 30800 

60 34300 

60 3750 

15 Exel. 

60 7340 

60 8990 

9670 

FIT TEST OPERATOR __.Z:'"""""""",...._~ .... """""'---------=----··-DATE 1,;)6 w 
ERIC HORSTMAN 

NAME~ Z!«L 
KENNETH BOEHMER 

fA§§ 
y 

y 

y 

y 

y 

x 
y 

y 

y 



0cCUPATIONAL CARE CONSULTANTS 

OCC - East • 3028 Navarre Ave • Oregon, OH 43616 
(419)697-6850 • Fax{419)697-6861 

RESPIRATOR QUESTIONNAIRE 

NAMtJ-ibu_ec han COMPANY: f:vL~' 1¥prml 
A new questionnaire should be completed annually or sooner if a medical condition intervenes. OCC 
recommends that a pre-placement medical evaluation be done on all employees using a respira~. 

PHYSICAL EXAMINATION REQUIRED: NO 

(If exa.mination is required, it must be completed within 30 days of questionnaire.) 

II ~/ . Qu1· naire Reviewed by: <,.;_ V 4k ~f ~ ·~ }: 
Nurse SignatUre 

A. __ No limitations regarding respirator use. 

Date: 

B. 

c. 

D. __ 

Restrictions are placed on this employee for" respirater use related to a medical 
condition or to the workplace conditions in which the respirator will be used. 
Restrictions are as follows: 

Follow-up medical evaluation is recommended as per NIOSH guidelines. 
Every 5 years for persons under age 35 
Every 2 years for persons aged 35 to 45 
Every year for persons over the age of 45 

Evaluations for persons performing strenuous work with SCBA: 
Every 3 years for those under age 35 
Every 18 months for those aged 35 to 45 
Annually for those over the age of 45 

Your employee has been provided a copy of this Licensed Health Care 
ProfJ ional's written recommendation • 

• Eby, MD; G. J: Jabaly, MD; B.C. Russell, PA-C, G. Myak, RN, CNP 

7 
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FINDIAY 
. THE UNIVERSITY OF FINDLAY . 

·-· 
~= 
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Certificate of Achievement 
awarded by 

THE NATIONAL CENTER .OF EXCELL-NCI 
FOR ENVIRONMENTAL MANAGEMENT 

ENVIRONMENTAL RESOURCE TRAINING CENTER 
to 

JOSHUA DEAN 

for Successful Completion of 
OSH.A 40-HOUR SAFETY TRAINING WORKSHOP 

(FULFILLS THE REQUIREMENTS OF 29 CFR 1910.120 COVERING HAZARDOUS WASTE OPERATIONS) 
4.0CEU'S 

APRIL 27, 2002 
__,. .. --· 

. ~ "(#%L t I //J 
/ .... ?t'J 

- 2 7.s(;w, " . . 
EXECUTIVE DIRECTOR iNSRlJCTOR 



12129/2003 LAST NAME DEAN 

FIRST NAME JOSHUA 

FIT TEST REPORT , 

Fit test lnfonnatlon 

ID NUMBER 270869191 

LAST NAME DEAN 

FIRST NAME JOSHUA 

COMPANY BOWSER MORNER 

LOCATION DAYTON 

NOTE 

TESTDATE 1212912003 

TEST TIME 10:24 

DUE DATE 12/29/2004 

RESPIRATOR 

MANUFACTURER SWIVAIR 

-MODEL 20/20 

MASK STYLE FULL FACE 

MASK SIZE STANDARD 

APPROVAL 

EFF.<99% N 

EXERCISE 

NORMAL BREATHING 

DEEP BREATHING 

HEAD SIDE TO SIDE 

HEAD UP AND DOWN 

TALKING 

GRIMACE 

BEND AND TOUCH TOES 

NORMAL BREATHING 

OVERALL FF 

DURATION (SEC) 

60 
60 
60 
60 
60 
15 

60 
60 

CUSTOM1 

CUSTOM2 

CUSTOM3 

CUSTOM4 

PORTACOUNT SIN 44721 

N95 COMPANION N 

PROTOCOL OSHA 29CFR1910.134 

PASS LEVEL 1000 

FIT FACTOR PASS 

44200 y 

18600 y 

22300 y 

18900 y 

10400 y 

Exel. x 
11900 y 

46800 y 

18700 y 
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0c:cuPAnoNAL CARE CONSULTANTS 

occ . Ecut • 3028 Navarre Ave • 0r9g0n, OH 43616 
(419) 697-6850. Fax (419) 697--6861 

RESPIRATOR QUESTIONNAIRE 

Ill 002/005 

NAME~ Ri WaL$n COMPANYI I &wsec Mn rruv 
A new questtonnalre should be completed annual!y or sooner If a medical condition Intervenes. OCC 
Ra>mmend! thot a pre-placamont 1'l10Cllcal evaluation be ~on all empiayees ~ raspll'BtDr, 

PHYSICAL !XAMINAT10N REQUIRED: Y!S 

(If examination Is required> It must be completed within 30 days of questfon"-ire.) 

Questionnaire Reviewed by: 

c:_--. 
A. _ No tlmbtlcns regarding respirator use. 

e._ 

L----
c. _ 

Restrictions are placed on this employee for respirator use related re a medical 
condition or to the workplace conditions In which the respirator wi11 be used. 
Restrictions are as follows: 

Follow-up medical evaluation Is racommendad as per NIOSH guidelines. 
every 5 years for persons under age 35 
Every 2 years for persons aged 35 to 45 
Every year for persons over the age of 45 

Evaluations for persons performing strenuous work with SCBA: 
Every 3 years for those under age 35 
Every 18 months for those aged !5 to 45 

~··Annually fer those over tne age of 45 

o._ Your employee has been p!OVided a copy of this Ucensed H~lth care 
Professlonal's wrttten recommendation. 

,.._ ___ _ 
T.E. Lieser, MO; PJ. Eby, MD; ~. J. Jahaly, MD; 

7 
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1212912003 

..• 

LAST NAM! WAL.SH 
FIRIT NAME JAM&S 

'IT TEST REpORI .. 
Pit Mlt l"""'*'on 

IDNUll8M8185 
LAIT NAMI WALSH 

FtRl'f NAii& JAMSS 
COMPANY BOWER MORNER 
LOCATION DAYTON 

NOTE! 

Tl8T DATE 12/'l8QOOS 
TUT TIMI 10".35 
DUE DATli 1212112Q01 

REIPfRATOR 
MANUFACTURER SWIVAlfle 

MODEL 20/20 
MASK ITYLE FULL FACI! 

MMK 81ZE STANDARD 
APPROVAL 
l!PF.c9KN 

QERC!ll QYRAnaN CS&Cl 

NORMAL BREATHING 
DEEP BREATHING 
HEAD SIDE TO $IDS 
HEAD UP AND DOWN 
TALKING 
GRIMACE 
BEND ANO TOUCH TOES 
NORMAL BREATHING 

OVERAl.LfF 

FIT TEST OPERATOR z;:;. i/,g:/lHM_ 

80 
eo 
80 

eo 
eo 
16 
ISO 
60 

NAME I~ ~ ~--
s' > WALSH 

cuat'OM1 
CUSTOMI 
CU81'0rM 
CU8TOll4 

PORTACOUNT SIN 4'721 

NII COMPANION N 

PROTOCOL OSHA29CfR1910.134 
PAii LEVEL 1000 

FITPACTOB ~ 
2990 y 

2780 y 

3080 y 
31300 . y 

374 N 
Exd. x 
1330 y 

22900 y 

1550 y 

DATE 

CATE ll-J. f ,.t£j 
I 

!ti 005/005 
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TOI 

COlftpenyl 

..... Nol 
FaxNo.1 

Rel 

FAX TRANSMISSION 
BOWSER·MORNER 

4518 Taylorsville Road• P.O. Box 51 •Dayton, Ohio 45401-0051 
Phone (937) 236-8806 Fax (937) 233-2018 

\M'tlJ other offices in: Toledo, Ohio Lexington, Ky. 
Phone: (419) 691-4800 (606) 233-0250 

Fax: (419) 891-4806 (606) 253-0183 

Tarry Rajaha Fan: Penny L. Keifer, Administrative 
Manager 

Tetra Tech 

Datel July 28, 2004 
812-854-3981 No. of Paa• (lnoludlng cover)t 5 

Ill 001 /005 

If you have any problems with, or do not receive all the pages In this transmilaion, please call our office. 

BOWSER-MORNER /s an 6CCt9dited independent tedng labolatoty and engineemg consulfsnt p!OVlding $SN/ces in 
geotec:hnic(al enginQetfng, envtmnmentll consulting, oonslruclion monitoting and testing, an9lylJcal sciencN, Md subsu""'8 
exploration and sampling. 

Conftdantiallty NotlC8 • The documents aod materlall transmitted herewith contain confdentlal end proprietary information 
belonging to the aender whiCh are legally privileged. They are aolely for the use of their Intended tadpient. Misdlredlon of 
this telecopy transmission does not constitute a wahnar of any rights or privileges granted under law. Use of these matet1ats 

a tt1an the intended · ient Is ibited and be unisheble civil ancl/ot crtrninal aftles. 
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725 S. l.IJdlcw Street, Oayten, Ohio 45402 

Dato: \t l$-O"'~ 
To: .f2a,, l 5e r -t2ZO<l1"1f" 

From: r?l-i'c! tL>o ck ... 

Re:7Qt/ PQ//-en fvtop-1-

.. 
THE ABOVE ~LO~ E~EXAMINED AT~WORK, INC. ON 
7$;dd \,jQij(9. 1\_t:Q. · I HA VE REVIEWED THEIR. MEDICAL 
HISTORY, THERlP cHEit ~ , PULMONARY FUNCTION AND 
LABORTORY STUDIES (BLOOD AND URJNE TESTS) AND FOUND THEM IN 

. GOOD HEAL TH, EXCEPT FOR 1HOSE COMMENTS NOTED ON IBE PHYSICAL 
EXAMINATION. nns PHYSICAL EXAMINATION MEETS nm MEDICAL 
SURVEILLANCE REQUIREMENTS FOR THE HAZARDOUS WASTE 
OPERATIONS AND EMERGENCY RESPONSE STANDARDS 1910.120. IT IS MY 
OPINION m:EY ARE ABLE TO WORK IN THIS TYPE OF ENVm.ONM.ENT USING 
PROPER SAFETY :MEASURES AND WEARING A RESPIRATOR. 

IF YOU HA VE ANY FURTHER QUESTIONS, PLEASE CONTACT OUR. OFFICE. 

~ 
PHYSICIAN SIGNATURE. 

F:\2Fonns\80WSSRRECER.TOJ.IJO.doc 

A service of Miami Yaney Hospital 937-208-6755 

·. 
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CCCUPATICNAL HAZARD MANAGEMENT 
CIENTIF"IE• 

THAT 

TODD WALLENHAUPT 
HA• auaaE••FUL.LY aaM .. LIETED 

PRClr.1£88 SAFETY MANAllEMENT 
TRAININl!I 

IN AaaaRDANCE WtTH 
Z9 CF'R 191 D.119 

CIN THE 

za™ CF' NOVEMBER 2003 
TRAININll DIEWMF"HIATE Na. 

zaNavaa aaa 

.................. ..,,. .... ...,_ . .., 
_, DDINll .... lll'Rllf 

..,...,,.,.., ..... •tHMD 

DATI: 



08/26/2004 10:49 FAX 9372332016 
l@VVO/Vll 

. _,:.,.·.·":'fl".·C1'4.C.U PAJ:J.C NAL -W~AZA.li.D~~,~ .. -~ ..... . 
MANAGEMENT ·' ~-~#0·~·-:·· !'··\.-· 

~RM9'Mi~)llli&.:'·~4ftlt·•·~-•sc·trtr:.liE1t~ .. -a •. ;-;.iiA~'-~~- Jo"~ 

"' .. . . . ~ ... ' 

t•••• a .. ....,.. 111a•o ••• 
"'"' • ...,.,.. eh•aa •••~Cl 

CERTJF"IES 
THAT 

•' 

Toco WCLLENHAUPT 

~AS 

!Ii UC:: C £8 911"U LL Y 
CCIMP1.ET!:CI 

40 HOUR 
SITE WORKER 

& 
OPERATIONS 

TRAINING 

IN ACCORDANCE WITM 

29CF'Rl 910.1 ZO 
Cl!:FtTtF'tcATE Neu 27NCV.OZ OC 1 

CN THE 

27TH CF' NOVEMBER 2002 

.. 
CA.TE ScOTT llEANOT, CHMM 
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IO NUMaER 28U1.eeet 
LAST NAiii! WOLL.ENHAUPT 
l'IR8T NAiii TODD 

PIIDST RIPQBT 
Flt c.t lnfonnltlon 

COMPANY BOW8&R MORN&R 
LOCATION DAYTON 

NOTE 

LAST NAM& INOLL&NHAUPT 
FIRST NAME TOOD 

CUITOM1 
cutTOMa 
CUITOra 
CUITOIM 

T!ST DATI 12/29l2003 
TUT TIMI 13:42 

PORTACOUNT 8IN 44721 
NII COMPANION N 

DUI! DATE 12/2ll2004 

RllPIRATOR. 
llANUlllACTUIU!R 8lMVAIR 

MODm. 20/20 
MASK ITVLI FU1J. FACE 

MASK 81ZEi STANDARD 

APPROVAL 
EFF.c19%N 

EXERCJIE 

NORMAL BREATHING 

DEEP BREATHING 
H!AD SIDE! TO SIDE 
HEAD UP AND DOWN 

TALKING 
GRIMACE 
B!NO AND TOUCH TOES 
NORMAL BREATl"llNG 

OvnALLFF 

QUMT!QN fllC) 

80 

80 
eo 
ao 
80 
15 

eo 
eo 

FITTESTOP!MTOR Q. etfut ::?:-·· 

PROTOCOL 08HAacFR1810.134 
PAii LEVI&. 1000 

laEA'-%98 !YI 
10800 y 

26300 y 
83200 y 

28800 y 

12100 y 

&xcl. x 
10400 y 
58200 y 

11800 y 

Ill 006/017 
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~ VVI ( Y 11 

O•••Jl•l'l•na& 11••1•1' C••• 725 s. Ludlow Street. Dayton, Ohio 45402 

Date: I~ -5-D~ 
To: ______ _ 

From: ------
R.e::Ich-.."\ ~tJtS 

/-2&;-i~ 
THE !OVE EMPLOYEE HAS BEEN EXAMINED AT MBDWORK. INC. ON 

· fd · 5 ..Q 3 . I HA VE REVIEWED mEIR. MEDICAL 
HISTORY, THERIF E!HES'f Jf-RAY, PULMONARYFUNcnON AND 
LABORTORY STUDIES (BLOOD AND URINE TESTS)° AND FOUND THEM IN 

. GOOD HEALTH. EXCEPT FOR THOSE COMMENTS NOTED ON THE PHYSICAL 
EXAMINATION. TiiIS PHYSICAL EXAMINATION MEETS THE MEDICAL 
SURVEll.LANCE REQtJI!la,1ENTS FOR THE HAZARDOUS WASTE 
OPERATIONS AND EMERGENCY RESPONSE STANDARDS 1910.120. IT IS MY 
OPINION THEY ARE .<\.BLE TO WORK IN nns TYPE OF ENVIRONMENT USING 
PROPER SAFETY MEASURES AND WBARING A RESPIRATOR. 

IF YOU HA VE ANY FURTHER QUESTIONS, PLEASE CONTACT OUR omCE. 

A service of Miami Valley Hoepital 937.2QM7!5 
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i •••• ••-" -- •o• ,.1NeU."f1 l:IMta 4A•-

CERTJFIES 
THAT 

.. '"' , ...... 

.... • 1 •• 

JOHN DAVIS 

HAS 
SUCCESSl='ULLY 

CCMPL.ETl!:D 

40 HOUR 
SITE ~CRKER 

& 

OPERATIC NS 
TRAINING 

IN ACCO--CANCE WITM 

29CF'R191C.1ao 
CERTIF"ICATE Nc:U 27NCV.C2 C03 

CN THE 

~ ...... 

27TH Cr NOVEMBER 2002 

It! 009/017 
.. .· 

' , .. 
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LAST NA111E DAVIS 
PIRIT NAM&. JOHN 

FIT IEIT Bl!ORI 
Flt 111et lnronn.tlcm 

ID NUMBER 292889571 
LMT NMI DAVI$ 

FIRST NAM1 JOHN 
COMPANY BOWSM MORNEft 
LOCATION DAYTON 

NOTli 

TEST DA'l'I 12/29f.IO(IS 
T&sT Tftllli 08:52 
CUI DATI 12/2l/200l 

IU!SPIMTOft 
MANUFACTURIR SWIVAIR 

MODEL 20/20 . 

MASK STYLE FULL FACE 
MASK llZE STAN~RD 
APPROVAL 

IFP.<99%N 

!iXIBCIH 
NORMAL BREA iH1NG 
DEEP BREATHING 
HSAD SIDI! TO SIDE 
HeAO UP AND DOWN 
TA1.KJNG 
GRIMACE 
BEND ANO TOUCH TOES 
NORMAL BREATHING 

0\'llW.LFF 

DURATION fliC) 

eo 
eo 
t50 

80 
80 
15 

eo 
eo 

FlTTESTOPEAATOR _~ ~-... !fr fP{i- I 

NAME '°'~ rT~ 
N DAVIS 

CUl'MMi 
CUI TOMI 
CUITClll 
CUITCM4 

. PORTAC~NT llN 44721 
NII COMPANION N 

. PROTOCOL OSHA29CFR1910.1$4 
PAS8 LIVEL 1000 

FJXEACTQI !Ml 
67300 
23100 

54200 
16200 
10800 

EXcl. 
14300 
44200 

21200 

DATE 1;4t;J, 

OAT~ JZ,fZCf/02:. 

y 

"( 

y 
y 
y 

x 
y 
y 

v 

lgJ011/017 
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... MA. •• e .. wor 
725 S. Ludlow Street. OaytOn, Ohio 45402 

Date: ,z-~-ol./ 

To: f!,~ 17Zf3iJYA.) 

From: 014' /J,J, 

Re:~~ 

THE ABOVE E:MPLOYEB HAS BBEN EXAMINED AT MBDWORK, INC. ON 
· !'%. - -Z.. r~ . I HA VE M,VIEWBD THEIR. MEDICAL 

IDSTORY, THERlF CHET X·RA Y, PULMONARY FUNCTION AND 
LABORTORY snmms (BLOOD AND URINE TESTS) AND FOUND 1lmM IN 
GOOD HEALTH, EXCEPT FOR THOSE COMMENTS NOTED ON THE PHYSICAL 
EXAMINATION. THIS PHYSICAL EXA.MINATION MEETS THE MEDICAL · . 
SURVEILLANCE RBQUlR.ElVIENTS FOR THB HAZARDOUS WASTE 
OPERATIONS AND EMERGENCY RESPONSE STANDARDS 1910.120. IT IS MY 
OPINION TIIEY ARE ABLE TO WORK IN THIS TYPE OF ENVIRONMENT USING 
PROPER SAFETY MEASURES AND WEARING A RESPIRATOR. 

IF YOU HA VE ANY FURTHER QUESTIONS, PLEASE CONTACT OUR OFFICE. 

P:\lfonns\BOWSERUC2R.T03-00,doc 

A ssrvice of Miami Valley Hospital 937-206-6155 
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This is to certify that 

has successfully completed the 
MSHA 30 CFR Part 46.8 

8-Hour Annual Refresher Training 
given at 

Bowser-Morner, Inc. 
4S18 Taylorsville Road, Dayton, Ohio 

December 28, 2000 

~016/017 

I . 
Henry M. Butcher, REM, CEA 1228000001 

Cerdticate ldentiticatlan Number 
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121Zt12G03 LAST NAM1! BOEHMER 
FIRST NAME KENNETH 

m TEIT UPQBT _ 
Pit •t Information 

ID NUMBER 277121850 
LAIT NAMI! BOEHMER 

FIRST NAM1i l<INNETH . 
COMPANY IOWSIR MORNl!R 
LOCATION DAYTON 

NOta 

TlilT DATE 12/291200S 
TEST nME Cll:2l5 

DUI DATE 1212912004 

CUITOltl 
CUaTOla 
CU8TOllS 
CUSTQM.I 

PORTACOUNT 8JN 44121 
NII COMPANION N 

RESPIRATOR. 

MANUFACTURER. SUVIVAIR 
MODEi. 20l20 

PROTOCOi. OSHA 29CFR1910.134 
PAii LEVEL 1000 

MAIK 8TYU! FULL FACE 

MAIK 8lil MEOILARGE 
APPROVAL 

BPI'. <It~ N 

IURGIH 
NORMAL BREATHING 
DEEP BR!ATHING 
HEAD SIDE TO SIDE 
HEAD UP ANO DOWN 
TALKING 
GRIMACE 

BENO AND TOUCH TOES 

N'ORMAL BREATHING 

QURATJOH <SGJ 
80 
80 
80 
60 
eo 
15 
eo 
00 

f!!f6aTCIR 
12200 
1ei000 
30800 
34300 
3750 
ea=i. 
7:MO 

8990 

9870 

FITTEST OPERATOR ..... lJ..,..,.,' ..... /fu _____ .__ -"":_:_:: __ DAre 
ERIC HORSTMAN 

NAM& ta£..A= ZI«L 
KENNETH BOEHMER 

!All 
y 
y 

y 
y 
y 

x 
y 

y 

y 

lt)Olf/Ulf 



Mecfwor 
Occupaifonai HealU1 Care 

oaie: I l } k5\Qt:io3 
To:m!MVt Tha>J\.~Jt 
From:1f\.ortit~k 
Re::Ll9oo&cl :i&1~~ 

725 S. Ludlow Street. Dayton, Ohio 45402 

THE ABQYE J;MPLOYEE HAS BEEN EXAMINED AT MED WO~ INC. ON 
.-, ~l'?tfi.,~ . IHAVEREVIEWEDTHEIRMEDICAL 

HISTORY, TIIERIF C:fiESTX-RA Y, PULMONARY FUNCTION AND 
LABORTORY STUDIES (BLOOD AND URINE TESTS) AND FOUND THEM IN 
GOOD HEAL TH, EXCEPT FOR THOSE COMMENTS NOTED ON TIIE PHYSICAL 
EXAMINATION. THIS PHYSICAL EXAMINATION MEETS THE MEDICAL 
SURVEILLANCE REQUIREMENTS FOR THE HAZARDOUS WASTE 

. OPERATIONS AND EMERGENCY RESPONSE STANDARDS 1910.120. IT IS MY 
OPINION THEY ARE ABLE TO WORK IN THIS TYPE OF ENVIRONMENT USING 
PROPER SAFETY MEASURES AND WEARING A RESPIRATOR 

. .IF YOU HA VE ANY FURTHER QUESTIONS, PLEASE CONTACT OUR OFFICE. 

PHYSICIAN SIGNATURE 

F:\2Fonns\BOWSERRECERT03-00.doc 

A service of Miami Valley Hospital 937-208-6755 
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~ 
CCUPATICNAL HAZARD 

CERTIFIES 

THAT 

BRUCE KIRKPATRICK 
HAS SUCCESSFULLY COMPLETED 

PROCESS SAFETY MANAGEMENT 

TRAINING 
IN ACCORDANCE WITH 

2 9 C F"R 1 9 1 0. 1 1 9 
ON THE 

29 .JANUARY 2004 
TRAINING CERTIFICATE No. 

SCOTT BERNDT, CHMM 

PSM. 29JANC4 CC 1 

accu .. ATtCNAI. HAZANO MANAllEMENT 
200 1 CCITTCINWCCID 8Tltl:l:T 

F'INOl.AV1 CHIO 45840 

CATE 



This is to certify that 

BRUCE l{IRKP ATRICI{ 

has successfully completed the 
MSHA 30 CFR Part 46.8 

8-Hour Annual Refresher Training 
given at 

Bowser-Morner, Inc. 
4518 Taylorsville Road, Dayton, Ohio 

January 18, 2001 

y 
Henry M. Butcher, REM, CEA 118010001 

Certificate Identification Number 

- :::::--._. - ~ 
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BOWSER-MORNER 
Dayton, OH 45401 

Safety Manual 
, · Revision: 0 Date: 02199 

.· ' 

Respirator Fit-Test Record 

Employee: --~'-'-"o:::::;...,.=--___,,,c....,c..L...OOLL.....0.............__1C:=-..:;t-;;_,~:.;..,;;_~-~.;;.____;:...... Date: ;24~ < ~/ 

Person Fitting Respirator: __ r;._,_.,,.-'-"•£....,..._ ___ ~_-_--=-;i-~~-J.--""V:-,....,.c/_,~ .... ~=-"'~-..__) 
All respirator fit tests will he conducted per the protocol of Appendix A to 1910.134: Fit-testing 

Procedures. Any deviation from this protocol will be noted in the "Remarks" section below. 

cspirator n ormatwn 

Model:. ---~ ...... ~----v.._· _____ _ 
Sile: __ ~,/4~~~/.__ ______ _ 

ptrona qmpmen 

Spectacle Kit: --7'-#.,.{bto....1'--'--------------
Nose Cup: 1k} 

.. 7~;/.1 
Communication: ~,~~...-...~~~='----------~ 

estmo 

Pass: ~Fail: ------
emar ·s 

RESPIRATORY PROTEcTION PROGRAM -11-



Medwor 
Occaptufon•l BeaUla Care 

725 S. Ludlow Street, Dayton, Ohio 45402 

Date: \ \ Ii 5 } ()3 
To: fu ,QS F.10 f\/\~ 

From: N P,OWO!tk 

Re: lbac, 0 .cl Nt llt 

TIIE ABO;Jjff}{_LOFt_uJ!. BEEN EXAMINED AT MEDWORK, INC. ON 
· ~ . . IHAVEREVIEWEDTHEIRMEDICAL 

IilSTOY, THERIF CHEST X-RAY, PULMONARY FUNCTION AND 
LABORTORY STUDIES (BLOOD AND URINE TESTS) AND FOUND THEM IN 
GOOD HEALTH, EXCEPT FOR THOSE COMNIENTS NOTED ON THE PHYSICAL 
EXAMINATION. nns PHYSICAL EXAMINATION :MEETS THE MEDICAL 
SURVEILLANCE REQUIREMENTS FOR THE HAZARDOUS WAS1E 
OPERATIONS AND E1--IERGENCY RESPONSE STANDARDS 1910.120. IT IS MY 
OPINION TIIBY ARE ABLE TO WORK IN nns TYPE OF ENVIRON!vIBNT USING 
PROPER SAFETY :MEASURES AND WEARING A RESPIRATOR 

IF YOU HA VE Ai.'N FURTHER QUESTIONS, PLEASE CONTACT OUR OFFICE. 

PHYS I 

F:\2Fonns\BOWSERRECERT03-00.doc 

A service of Miami Valley Hospira! 937-208-6755 
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RESPONSE 
UN LIM· J ... T .. E D 

' .;~ .'·:•: 

'. ,.' 

CERTIFIES,·THAT 
. , .. :;.:-/· .. ~; ·,~·;'";•_:,.,,, ..... ,· . .o.:· ... ;., 

DONALD/'NULL 

HAS ATTENDED THE COURSE AND 
SUCCESSFULLY COMPLETED STUDIES IN 



This is to certify that 

DONALD NULL 

has successfully completed the 
MSHA 30 CFR Part 46.8 

8-Hour Annual Refresher Training 
given at 

Bowser-Morner, Inc. 
4518 Taylorsville Road, Dayton, Ohio 

December 28, 2000 

1228000010 
Certificate Jdentificatifm Number 

~l""'f)~ 
J 

Henry M. Butcher, REM, CEA 



12/29/2003 LAST NAME NUU 

. FIRST NAME DONALD 

FIT TEST REPORT 

Fit test information 

ID NUMBER 297-68-4998 

LAST NAME NULL 

FIRST NAME DONALD 

COMPANY BOWSER MORNER 

LOCATION DAYTON 

NOTE 

TEST DATE 1212912003 

TEST TIME 09:59 

DUE DATE 1212912004 

CUSTOM1 

CUSTOM2 

CUSTOM3 

CUSTOM4 

PORTACOUNT SIN 44721 

N95 COMPANION N 

RESPIRATOR 

MANUFACTURER SWIVAIR 

MODEL 20120 

MASK STYLE FULL FACE 

. MASK SIZE STANDARD 

APPROVAL 

PROTOCOL OSHA 29CFR1910.134 

PASS LEVEL 1000 

EFF. <99% N 

EXERCISE QURATION (SEC} FIT FACTOR PASS 

NORMAL BREATHING 60 21100 y 

DEEP BREATHING 60 9370 y 

HEAD SIDE TO SIDE 60 25300 y 

HEAD UP AND DOWN 60. 29000 y 

TALKING 60 664 N 

GRIMACE 15 Exel. x 
BEND AND TOUCH TOES 60 8970 y 

NQRMAL BREATHING 60 16000 y 

OVERALL FF 3670 y 

FIT TEST OPERATOR _[:2..,...... ..... · ..,.//md;h ........................ n ........ tfJ ____ DATE 

ERIC HORSTMAN 

NAME~~ 
NAL(; NULL 



TETRA TECH NUS, INC. 
661 Andersen Drive • Pittsburgh. PA 15220 
Tel 412.921.7090 • Fax 412.921.4040 • www.tetratech.com 

PITT-06-4-023 ~ 

Junes, 2004 

Project Number 7 448 

Commander, Southern Division 
Naval Facilities Engineering Command 
ATTN: Bill Gates (Code ES 324) 
P.O. Box 190010 
North Charleston, SC 29419-9010 

Reference: 

Subject: 

Dear Mr. Gates: 

CLEAN Contract No. N62467-94-D-0888 
Contract Task Order Numbe~i~"~'" · ' 

Personnel Clearance for Site Visit 

The purpose of this letter is to inform you of upcoming site activities to be performed by a Tetra Tech 
NUS, Inc. employee under the CLEAN contract, and to attest that the individual identified herein is in 
compliance with applicable OSHA regulations. This information is being submitted as specified in Section 
H.14 of the Comprehensive long-Term Environmental Action Navy (CLEAN) Contract N62467-94-D-
0888. The specific OSHA regulations involved for this project pertain to employee health and safety 
training and medical surveillance requirements, as identified in OSHA 29 CFR 1910.120. 

The subject project and planned activities include locating and staking locations for proposed groundwater 
monitoring and soil boring locations in and around the following SWMUs at NSWC Crane site in Indiana: 

• SWMU 12, Mine Fill A 
• SWMU 13, Mine Fill B 
• SWMU 16, Cast High Explosive Fill/ Building 1~6 

This is scheduled to be conducted from June 10 through June 15, 2004. These activities will be performed 
by Mr. Stan Conti, a Tetra Tech NUS, Inc. employee_ After an evaluation of available historical 
information, it has been determined that Mr. Conti's planned activities will not involve a reasonable 
potential for any exposures to hazardous waste site safety or health hazards, and as such, the 
requirements of OSHA Hazardous Waste Operations and Emergency Response (HAZWOPER) 
regulations are not considered to be applicable for the purposes of this visit. Nonetheless, Mr. Conti is 
current in both HAZWOPER training and medical surveillance program requirements. 

If you have any questions, concerns, or if I can be of further assistance, please do not hesitate to contact 
me. 

Very~ . afi' 
~ )ff~ 

," 

Matthew M. Soltis, CIH, CSP 
CLEAN Health and Sat ety Manager 

MMS:lld 
c: · Mr. B. Gorman (Code ES34) 

Mrs. D. Humbert 
Mr. M. Perry 

Mr. K. Henn 
Mr. R. Basinski 
Dr. T. Johnston 



· ~ TETRA TECH NUS, INC 'Th 661 Andersen Drive• Pittsburgh. PA 15220 
Tel 412921.7090 •Fax 412.921.4040 • www.tetratech.com 

PITT-07-4-017 

July?, 2004 

Project Numbers 7 448 and 6878 

Commander, Southern Division 
Naval Facilities Engineering Command 
ATTN: Bill Gates (Code ES 32) 
P.O. Box 190010 
North Charleston, SC 29419-9010 

Reference: 

Subject: 

Dear Mr. Gates: 

CLEAN Contract No. N62467 -94-0-0888 
Contract Task Order Numbers~nd 0357 

Personnel Clearance for Site Visit 

The purpose of this letter is to inform you of upcoming site activities to be performed by Tetra Tech NUS, 
Inc. personnel under the CLEAN contract, and to attest that the personnel identified herein are in 
compliance with applicable OSHA regulations. This information is being submitted as specified in Section 
H.14 of the Comprehensive Long~Term Environmental Action Navy (CLEAN) Contract N62467-94-D-
0888. The specific OSHA regulations involved for this project pertain to employee health and safety· 
training and medical smveillance requirements, as identified in OSHA 29 CFR 1910.120. 

The subject project and planned activities include staking locations of intrusive sampling; 
installation/development and sampling of monitoring wells; surface water, seep and sediment sampling; 
and soil sampling using DPT at the NSWC Crane site in Indiana. This is scheduled to be conducted from 
July 8 through August 6, 2004. The individuals that will perform these tasks are employees of Tetra T e~h 
NUS. They will follow the Health and Safety Plan for Cast High Explosives Fill and B-146 Incinerator 
dated June 2004, prepared under CTO 0343 and the Health and Safety Plan for Mine Fill A (SWMU 12) 
prepared under CTO 0357. These individuals are as follows: 

Stan Conti 
Jim Goerdt 

Chip Laney 
Terry Rojahn 

If you have any questions, concerns, or if I can be of further assistance, please do not hesitate to contact 
me. 

;;:;;;_7Yl~ 
Matthew M. Soltis, CIH, CSP 
CLEAN Health and Safety Manager 

MMS:lld 
c: B. Gorman (Code ES34) 

D. Humbert 
M. Perry 
K. Henn 
R. Basinski 



TETRA TECH NUS, INC 
661 Andersen Drive • Pittsburgh, PA 15220 . 

• -;;el 412921.7090 •Fax 412921.4040 • www.tetratechcom 

PITI-07 -4-052 

July 27, 2004 

Project Numbers 7 448 and 6878 

Commander, Southern Division 
Naval Facilities Engineering Command 
ATIN: Bill Gates (Code ES 324) 
P.O. Box 190010 
North Charleston, SC 29419-9010 

Reference: CLEAN Contract No .. N62467-94-D-0888 
Contract Task Order Numbers~cand 0357 

Subject: Personnel Clearance for Site Visit 

Dear Mr. Gates: 

The purpose of this letter is to inform you of upcoming site activities to be performed by a Tetra Tech 
NUS, Inc. employee under the CLEAN contract, and to attest that the individu.al identified herein is in 
compliance with applicable OSHA regulations. This information is being submitted as specified in Section 
H.14 of the Comprehensive Lohg-Term Environmental Action Navy (CLEAN) Contract N62467-94-D-
0888. The specific OSHA regulations involved for this project pertain to employee health and safety 
training and medical surveillance requirements, as identified in OSHA 29 CFR 1910.120. 

The subject project and planned activities include oversite of field activities being conducted at NSWC 
Crane site in Indiana. This is scheduled to be conducted from July 28-29, 2004. These activities will be 
performed by Mr. Mark Peterson, a Tetra Tech NUS, Inc. employee. 

If you have any questions, concerns, or if I can be of further assistance, please do not hesitate to contact 
me. 

Very truly yo~ /2_ 
>11~ '7P1~~-
Matthew M. Soltis, CIH, CSP 
CLEAN Health and Safety Manager 

MMS:lld 
c: Mr. B. Gorman (Code ES34) 

Mrs. D. Humbert 
Mr. M. Perry 
Mr.K Henn 
Mr. R Basinski 



. ~ TETRA TECH NUS, INC. 
~ , 661 Andersen Drive • Pittsburgh. PA I 5220 

· Tel 412.921.7090 • Fax 412.921.4040 • www.tetrateCh.com 

PITT-08-4-019 

August6,2004 

Project Numbers 7 448 and 6878 

Commander, Southern Division 
Naval Facilities Engineering Command · 
ATTN: Bill Gates (Code ES 32) 
P.O. Box 190010 
North Charleston, SC 29419-9010 

Reference: CLEAN Contract No. N62467-94-0-0888 
Contract Task Order NumbetQ flf 0357 

Subject: Personnel Clearance for Site Visit 

Dear Mr. Gates: 

The purpose of this letter is to inform you of upcoming site activities to be performed by Tetra Tech NUS, 
Inc. personnel under the CLEAN contract, and to attest that the personnel identified herein are in 
compliance with applicable OSHA regulations. This information is being submitted as specified in Section 
H.14 of the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract N62467-94-0-
0888. The specific OSHA regulations involved for this project pertain to employee health and safety 
training and medical surveillance requirements, as identified in OSHA 29 CFR 1910.120. 

The subject project and planned activities include staking locations of intrusive sampling; 
installation/development and sampling of monitoring wells; surface water, seep and sediment sampling; 
and soil sampling using OPT at the NSWC Crane site in Indiana. This is scheduled to be conducted from 
August 9 through September 6, 2004. The individuals that will perform these tasks are employees of Tetra 
Tech NUS. They will follow the Health and Safety Plan for Cast High Explosives Fill and B-146 Incinerator 
dated June 2004, prepared under CTO b343 and the Health and Safety Plan for Mine Fill A (SWMU 12) 
prepared under CTO 0357. These individuals are as follows: 

Stan Conti 
Jim Goerdt 

Chip Laney 
Terry Rojahn 

If you have any questions, concerns, or if I can be of further assistance, please do not hesitate to contact 
me. 

~erytrulyyo~, //! 
)J?~~~ 
Matthew M. Soltis, CIH, CSP 
CLEAN Health and Safety Manager 

MMS:lld 
c: B. Gorman (Code ES34) 

0. Humbert 
M. Perry 
K. Henn 
A. Basinski 



TETRA TECH NUS, INC. 
661 Andersen Drive• Pittsburgh. PA 15220 
T.el 412.921. 7090 • Fax 412. 921.4040 • www.tetratech.com 

PIIT -08-4-031 

August13,2004 

Project Numbers 7 448 and 6878 

Commander, Southern Division 
Naval Facilities Engineering Command 
AITN: Bill Gates (Code ES 31) 
P.O. Box 190010 
North Charleston, SC 29419-9010 

Reference: CLEAN Contract No. N62467-94-0-0888 
Contract Task Order Number~ and 0357 

Subject: Personnel Clearance for Site Visit 

Dear Mr. Gates: 

The purpose of this letter is to add personnel conducting the field activities at the NSWC Crane site from 
August 15-18, 2004. Mr. Tom Dickson has been added to the field crew performing this work. All other 
information in our letter dated August 6, 2004 remains the same. 

If you have any questions, concerns, or if I can be of further assistance, please do not hesitate to contact 
me. 

Very truly you_/7 a. . 
7J1~Y>-1~ 

Matthew M. Soltis, CIH, CSP 
CLEAN Health and Safety Manager 

MMS:lld 

c: B. Gorman (Code ES 42) 
D. Humbert 
M. Perry 
K.Henn 
R. Basinski 



TETRA TECH NUS. INC. 
"661 Andersen Drive • Pittsburgh. PA 15 220 · 
Tel 412.921.7090 • Fax 412.921.4040 • www.tetratech.com 

PITT-09-4-006 

September 3, 2004 

Project Numbers 7 448 and 6878 · 

Commander, Southern Division 
Naval Facilities Engineering Command 
ATTN: Bill Gates (Code ES 32) . 
P.O. Box 190010 
North Charleston, SC 29419-9010 

Reference: 

Subject: 

Dear Mr. Gates: 

CLEAN Contract No. N62467-94-D-0888 
Contract Task Order Numbe1s ~nd 0357 

Personnel Clearance for Site Visit 

The purpose of this letter is to inform you of upcoming site activities to be performed by Tetra Tech NUS, 
Inc. personnel under the CLEAN contract, and to attest that the personnel identified herein are in 
compliance with applicable OSHA regulations. This information is being submitted as specified in Section 
H. 14 of the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract N62467-94-D-
0888. The specific OSHA regulations involved for this project pertain to employee health arid safety 
training and medical surveillance requirements, as identified in OSHA 29 CFR 1910.120. 

The subject project and planned activities include staking locations of intrusive sampting; 
installation/development and sampling of monitoring wells; and surface water, seep and sediment 
sampling at the NSWC Crane site in Indiana. This is scheduled to be conducted from September 7 -30, 
2004. The individuals that will perform these tasks are employees of Tetra Tech NUS. They will follow the 
Health and Safety Plan for Cast High Explosives Fill and B-146 Incinerator dated June 2004, prepared 
under CTO 0343 and the Health and Safety Plan for Mine Fill A (SWMU 12) Revision 1, dated August 
2004, prepared under CTO 0357. These individuals are as follows: 

Stan Conti 
Jim Goerdt 

Terry Rojahn 

If you have any questions, concerns, or if I can be of further assistance, please do not hesitate to contact 
me. 

v~'7Pl~ 
Matthew M. Soltis, CIH. CSP 
CLEAN Health and Safety Manager 

MMS:lld 
c: B. Gorman (Code ES34) 

0. Humbert 
M. Perry 
K.Henn 
R. Basinski 



TETRA TECH NUS, INC. 
661 Andersen Drive • Pittsburgh, PA 15220 
Tel 412.921.7090 •Fax 412.921.4040 • www.tetratech.com 

PITT-10-4-057 

October 25, 2004 

Project Number 7 448 and 6878 

Commander, Southern Division 
Naval Facilities Engineering Command 
ATTN: Bill Gates (Code ES 324) 
P.O. Box 190010 . 
North Charleston, SC 29419-901 o 

Reference: CLEAN Contrac~ No. N62467 -94-0~0888 
Contract Task Order Numbers ,Q343 and 0357 

Subject: Personn!=!I Clearance for Site Visit 

Dear Mr. Gates: 

The purpose of this letter is to inform you of upcoming site activities to be performed by a Tetra Tech 
NUS, Inc. employee under the CLEAN contract, and to attest that the individual identified herein is in 
compliance with applicable OSHA regulations. This information is being suf:?mitted as specified in Section 
H. 14 of the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract N62467 -94-0-

. 0888. The specific OSHA regulations involved for this project pertain to employee health and safety 
training and medical surveillance requirements, as identified in OSHA 29 CFR 1910. 120. 

The subject project and planned activities include staking locations of intrusive sampling; 
installation/development and sampling of monitoring wells; surface water, seep and sediment sampling; 
and soil sampling using OPT at the NSWC Crane site in Indiana. This is scheduled to be conducted from 
October 25 through November 22, 2004. The individuals that will perform these tasks are employees of 
Tetra Tech NUS. They will follow the Health and Safety Plan for Cast High Explosives Fill and 8-146 
Incinerator dated August 2004, prepared under CTO 0343 and the Health and Safety Plan for Mine Fill A 
(SWMU 12) dated August 2004, prepared under CTO 0357. These individuals are as follows: 

Stan Conti 
Jim Goerdt 
Terry Rojahn 

U you have any questions, concerns, or if I can be of further assistance, please do not hesitate to contact 
me. 

;;;zc,nµ_ 
Matthew M. Soltis, CIH, CSP 
CLEAN Health and Safety Manager 

MMS/mlg 

c: Mr. B. Gorman (Code ES34) 
Mrs. 0. Humbert 
Mr. M. Perry 

Mr.K. Henn 
Mr. R. Basinski 
File copy CTO 0343 and CTO 0357 



TETRA TECH NUS, INC. 
661 Andersen Drive• Pittsburgh. PA 15220 
T el4 I 2.921.7090 • Fax 412.921.4040 • www.tetratech.com 

PITT -11 -4-003 

November 3, 2004 

Project Numbers N0039, N0989, and N8925. 

Commander, Southern Division 
Naval Facilities Engineering Command 
ATTN: Mark Davidson (Code ES33) 
P.O. Box 190010 
North Charleston, SC 29419-9010 

Reference: CLEAN Contract No. N62467-94-D-0888 
Contract Task Order Number 0078, 0328, am~"-

Subject: Personnel Clearance for Site Visit 

Dear Mr. Davidson: 

The purpose of this letter is to infonn you of upcoming site activities to be performed by Tetra Tech NUS, 
Inc. personnel under the CLEAN contract, and to attest that the personnel identified herein are in 
compliance with applicable OSHA regulations. This information is being submitted as specified in Section 
H;14 of the Comprehensive long-Term Environmental Action Navy (CLEAN) Contract N62467-94-D
·oaaa. The spef?itiC OSHA regulations involved for this project pertain to employee health and safety 
training and medical suiveillance requirements, as identified in OSHA 29 CFR 1910.120. 

The subject project and planned activities include collecting groundwater samples at Site 8, Sites 36 and 
37, and.Site 59; and collecting a soil sample at Site 37 at the NAS Cecil Field site in Jacksonville, Florida. 
This is scheduled to be conducted November 4 and November 30, 2004. The individuals that will perform 
these tasks are employees of Tetra Tech NUS. They will follow the Health and Safety Plan for National 
Attenuation Groundwater Monitoring Sites, Revision 4 dated May 2004, and the Health and Safety Plan for 
Operable Unit 9, Site 59 - Buildings 324/1845 Area Remedial Investigation dated September 2004. These 
individuals are as follOW-?: . 

Scott McGuire , 
Chris Gleaton 
Gus Nelson 

Dave Siefken 
Shina Ballard 
Mervin Dale 

If you have any questions, concerns, or if I can be of further assistance, please do not hesitate to contact· 
me. 

Verytrulyyours,. ~ 

7Yl;;L_ )?-1y / . 

MMS:lld 
c: B. Gorman (Code ES34) 

0. Humbert 
M. Perry 
K. Henn 
M. Speranza 
File 



TETRA TECH NUS, INC. 
661 Andersen Drive • Pittsburgh. PA I 5220 
Tel 412.921.7090 • Fax 412.921.4040 • www.tetratech.com 

PITT-12-4-003 

December 3, 2004 

Project Number N6878 

Commander, Southern Division 
Naval Facilities Engineering Command 
A TIN: William Gates (Code ES31) 
P.O. Box 190010 
North Charleston, SC 29419-901 O 

Reference: CLEAN Contract No. N62467-94-0-0888 
Contract Task Order Numbers 0160, 0331, ~. and 0357 

Subject: Personnel Clearance for Site Visit 

Dear Mr. Gates: 

The purpose of this letter is to inform you of upcoming site activities to be performed by Tetra Tech NUS, 
Inc. employees under the CLEAN contract, and to attest that the individuals identified herein are in 
compliance with applicable OSHA regulations. This information is being submitted as specified in Section 
H.14 of the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract N62467-94-D-
0888. · The specific OSHA regulations involved for this project pertain to employee health and safety 
training and medical surveillance requirements, as identified in OSHA 29 CFR 1910.120. 

The subject project and planned activities include staking locations of intrusive sampling; 
installation/development and sampling of monitoring wells; surface water, seep and sediment sampling; 

·and soil sampling using DPT and hand augering techniques at the NSWC Crane site in Indiana. This is 
scheduled to be conducted from December 6, 2004 through December 17, 2004. The individuals that will 
perform these tasks are employees of Tetra Tech NUS. They will follow these listed health and safety 
plans. 

• Health and Safety Plan for Solid. Waste Management Unit 7, dated December 2004, 
prepared under CTO 0160. 

• Health and Safety Plan for RCRA Facility Investigation at Building 106 Pond (SWMU 8) 
and Roads and Grounds Area (SWMU 15), dated November 2004, prepared under 
CT00331. 

• Health and Safety Plan for Environmental Indicator Investigation for SWMUs 18, 19, 20, 
and the Old Gun Tub Storage Lot, dated November 2004, prepared under CTO 0331. 

• Health and Safety Plan for Cast High Explosives Fill and B-146 Incinerator, dated August 
2004, prepared under CTO 0343. ' 

• Health and Safety Plan for Mine Fill A (SWMU 12), Revision 1, dated August 2004, 
prepared under CTO 0357. 

These individuals are as follows: 

Stan Conti 
Jim Goerdt 
Terry Aojahn 
Donald Westerhoff 



( 1'::) TETRA TECH NUS, INC. 

PITT-12-4-003 

Mr. William Gates 
Naval Facilities Engineering Command 
December 3, 2004 - Page 2 

If you have any questions, concerns, or if I can be of further assistance, please do not hesitate to contact 
me. 

Very truly yours, 

?;1~7Y?~ 
Matthew M. Soltis, CIH, CSP 
CLEAN Health and Safety Manager 

MMS/mlg 

cc: Mr. B. Gorman (Code ES34) 
Ms. Debra: Humbert, TtNUS, Inc. 
Mr. Mark Perry, TtNUS, Inc. 
Mr. Keith Henn, TtNUS, Inc. 
Roger Clark, Ph.D., TtNUS, Inc. 
Mr. Ralph Basinski, TtNUS, Inc. 
File copy CTO 0160, 0331, 0343, and 0357 



TETRA TECH NUS, INC 
66 t Andersen Drive • Pittsburgh. PA I 5 220 
Tel 412.921.7090 • Fax 412.921.4040 • www.tetratech.com 

PITT-12-4-053 

December 30, 2004 

Project Numbers 3961, 1245, 7448, and 6878 

Commander, Southern Division 
Naval Facilities Engineering Command 
ATTN: William Gates (Code ES31) 
P.O. Box 190010 
North Charleston, SC 29419-9010 

Reference: CLEAN Contract No. N62467-94-D-0888 
Contract Task Order Numbers 0160, 0331, 0343, amWlWl~t;:1 

Subject: Personnel Clearance for Site Visit 

Dear Mr. Gates: 

The purpose of this letter is to inform you of upcoming site activities to be performed by Tetra Tech NUS, 
Inc. employees under the CLEAN contract, and to attest that the individuals identified herein are in 
compliance with applicable OSHA regulations. This information is being submitted as specified in Section 
H.14 of the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract N62467-94-D-
0888. The specific OSHA regulations involved for this project pertain to employee health and safety 
training and medical surveillance requirements, a,s identified in OSHA 29 CFR 1910.120. 

The subject project and planned activities include staking locations of intrusive sampling; 
installation/development and sampling of monitoring wells; surf ace water, seep and sediment sampling; 
and soil sampling using DPT and hand augering techniques at the NSWC Crane site in Indiana. This is 
scheduled to be conducted from January 4-28, 2005. The individuals that will perform these tasks are 
employees of Tetra Tech NUS. They will follow these listed health and safety plans. 

• Health and Safety Plan for Solid Waste Management Unit 7, dated December 2004, 
prepared under CTO 0160. 

• Health and Safety Plan for RCRA Facility Investigation at Building 106 Pond (SWMU 8) 
and Roads and Grounds Area (SWMU 15), dated November 2004, prepared under 
CT00331. 

• Health and Safety Plan for Environmental Indicator Investigation for SWMUs 18, 19, 20, 
and the Old Gun Tub Storage Lot, dated November 2004, prepared under CTO 0331. 

• Health and Safety Plan for Cast High Explosives Fill and 8-146 Incinerator, dated August 
2004, prepared under CTO 0343. 

• Health and Safety Plan for Mine Fill A (SWMU 12), Revision 1, dated August 2004, 
prepared under CTO 0357. 

These individuals are as follows: 

Stan Conti 
Colin Doolan 
Jim Goerdt 
Terry Rojahn 



("A;) TETRA TECH NUS, INC. 

PITT-12-4-053 

Mr. William Gates 
Naval Facilities Engineering Command 
O~ember 30, 2004 - Page 2 

If you have any questions, concerns, or if I can be of further assistance, please do not hesitate to contact 
me. 

Very truly yours, 

Pl~Tn~ 
Matthew M. Soltis, CIH, CSP 
CLEAN Health and Safety Manager 

MMS/lld 

cc: Mr.B. Gorman (Code ES34) 
Ms. Debra Humbert, TtNUS, Inc. 
Mr. Mark Perry, TtNUS, Inc. 
Mr. Keith Henn, TtNUS, Inc. 
Roger Clark, Ph.D., TtNUS, Inc. 
Mr. Ralph Basinski, TtNUS, Inc. 
File copy CTO 0160, 0331, 0343, and 0357 



, . TETRA TECH NUS, INC. 
661 Andersen Drive • Pittsburgh. PA l 5220 
Tel 412.921.7090 •Fax 412.921.4040 • www.tetratech.com 

PITT-2-5~050 

February 25, 2005 

Project Numbers N 1245, N6878; and 00042 

Commander, Southern Division 
Naval Facilities Engineering Command 
ATTN: William Gates (Code ES31) 
P.O. Box 190010 
North Charleston, SC 29419-901 O 

Reference: CLEAN Contract No. N62467-94-D-0888 
Contract Task Order Numbers 0331, ~·; and 0376 

Subject: Personnel Clearance for Site Visit 

Dear Mr. Gates: 

The purpose of this letter is to inform you of upcOR1ing site activities to be performed by Tetra Tech NUS, 
Inc. employees under the CLEAN contract, and to attest that the individuals identified herein are in 
compliance with applicable OSHA regulations. This information is being submitted as specified in Section 
H.14 of the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract N62467-94-D-
0888. The specific OSHA regulations involved for this project pertain to employee health and safety 
training and medical surveillance requirements, as identified in OSHA 29 CFR 1910.120. 

The subject project and planned activities include staking locations of intrusive sampling; 
installation/development and sampling of monitoring wells; surface water, seep and sediment sampling; 
and soil sampling using DPT and hand augering techniques at the NSWC Crane site in Indiana. This is 
scheduled to be conducted from February 28 through March 16, 2005. The individuals that will perform 
these tasks are employees of Tetra Tech NUS. They will follow these listed health and safety plans. 

• Health and Safety Plan for RCRA Facility Investigation at Building 106 Pond (SWMU 8) 
and Roads and Grounds Area (SWMU 15), dated November 2004, prepared under 
CTO 0331. 

• Health and Safety Plan for .Environmental Indicator Investigation for SWMUs 18, 19, 20, 
and the Old Gun Tub Storage Lot, dated November 2004, prepared under CTO 0331. 

• Health and Safety Plan for Cast High Explosives Fill and 8-146 Incinerator, dated August 
2004, prepared under CTO 0343. 

• Health and Safety Plan for Mine Fill A (SWMU 12), Revision 1, dated August 2004, 
prepared under CTO 0357. 

• Health and Safety Plari for Risk Assessment and CMS at Solid Waste Management Unit 
(SWMU) 9, dated February 2005, prepared under CTO 0376. 

These individuals are as follows: 

Jim Goerdt 
Terry Rojahn 



("ft:) TETRA TECH NUS, INC. 

PITT-02-5-050 ~ 

Mr. William Gates 
Naval Facilities Engineering Command 
February 25, 2005- Page 2 

If you have any questions, concerns, or if I can be of further assistance, please do not hesitate to contact 
me. 

Very truly yours, 

*~?HA·. 
Matthew M. Soltis, CIH, CSP · 
CLEAN Health and Safety Manager 

MMS/lld 

cc: Mr. B. Gorman (Code ES34) 
Ms. Debra Humbert, TtNUS, Inc. 
Mr. Mark Perry, TtNUS, Inc. 
Mr. Keith Henn, TtNUS, Inc. 
Roger Clark, Ph.D., TtNUS, Inc. 
Mr. Ralph Basinski, TtNUS, Inc. 
File copy CTO 0331, 0357, and 0376 
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CERTIFIC 
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October 28, 2005 

( IL) TETRA TECH NUS 

CERTIFIC 

uccessfully complete 
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Senior Instructor 
Training Services 
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Tetra Tee 

Pittsburgh, 

Date of Award f:4r&l,' 
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Manager 
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Permit No. · / Date: 

SECTION I: General Job Scope 

SAFE WORK PERMIT FOR 
MULTI MEDIA SAMPLING 
NSWC, CRANE INDIANA 

¥'tut~ Time: From to 

I. Work limited to the following (description, area, equipment used): Multi media sampling including soils. 

surface water. groundwater and sediment sampling. If railway access is required. follow Railway Access Plan 

(HASP Att. VI) 

II. Required Monitoring lnstrument(s): FID or a PIO with at least a 11.7 eV lamp 

Ill. Field Crew: ---------------------------------

IV. On-site Inspection conducted 181 Yes D No Initials of Inspector _____ _ 
TtNUS 

SECTION II: General Safety Requirements (To be filled in by permit issuer) 
V. Protective equipment required Respiratory equipment required 

Level D 181 Level B 0 Full face APR 0 
Level C 0 Level A 0 Half face APR 0 

Escape Pack 
· None 

Detailed on Reverse 
Modifications/Exceptions: Minimum requirement include sleeved shirt and long pants. safety footwear. and 
nitrile gloves · · 

VI. Chemicals of Concern Action Level(s) 
VOCs/energetics Any sustained readings(> 1 minute 

>10 ppm above background in the 
workers breathing zone 

Metals/PAHs >2mg/m3 

VII. Additional Safety Equipment/Procedures 

Response Measures 
Suspend site activities. report to an 
unaffected area 

Employ area wetting dust suopression 

Hard-hat...~ ..................................... O Yes D No Hearing Protection (Plugs/Muffs) .... D Yes D No 
Safety Glasses ........................ , .... 181 Yes 0 No Safety belt/harness .......................... 0. Yes 181 No 
Chemical/splash goggles ............... O Yes 181 No Radio ................................................ 0 Yes 181 No 
Splash Shield ................................. O Yes 181 No Barricades .•....•........................•........ O Yes 181 No 
Splash suits/coveralls .................... O Yes .C81 No Gloves (Type - Nitrite} ...................... C8I Yes 0 No 
Steel toe Work shoes or boots ...... C81Yes O No · Work/rest regimen ........................ , ... 0 Y~s C8I No 
Modifications/Exceptions: Tyyek coverall if there is a potential .for soiling work clothes and PVC or PE coated 
Tyvek if saturation or work clothes may occur~ Hard hat and hearing protection when working near ooerating 
equipment or other elevated noise sources. Reflective work vests when working near equipment or traffic or 
within wooded areas during hunting season. 

VIII. Procedure review with permit acceptors Yes NA Yes NA 
Safety shower/eyewash (Location & Use) .......... D D Emergency alarms ................... 0 0 
Procedure for safe job completion ...................... D o.~. Evacuation routes .................•.. 0 0 

. Contractor tools/equipment/PPE inspected ........ 0 D Assembly points ....................... 0 0 
IX. Site Preparation ·Yes NA 

Utility Locating and Exeavation Clearance completed ............................................................. , 0 0 
Vehicle and Foot Traffic Routes Cleared and Established ........................................................ D 0 
.Physical Hazards Barricaded and lsolated ................................................................................ O 0 
Emergency Equipment Staged .................................................................................................. D 0 

X. Additional Permits required (Hot work, confined space entry, excavation etc.}. 0 Yes 0 No 
If yes, complete permit required or contact Health Sciences, Pittsburgh Office 

XI.Special instructions, precautions Contaminants may be bound to particulates. avoid generation of dusts and 
situation sampling operations in an upwind/unaffected area. If necessary use area wetting methods. Suspicious 
materials or items shall be avoided and reported to the site UXO is not anticipated to be a significant hazard at 
these sites. If suspicious material is located. contact NWSC Crane personnel.· Use safe lifting practices when 
performing sampling activities and when carrying. sample coolers. Pack glassware. in hard sided containers for 
transport over uneven ground. Employ the Geoprobe Acetate tube retention kit for cutting acetate liners to avoid 
cuts and lacerations. 

mmsamplingpermit CT00357 



SAFE WORK PERMIT 
SOIL BORING OPERATIONS 

NSWC, CRANE INDIANA 

z_ 
Permit No. _______ Date: z...//~U <:: Time: From 7.' <I 6 

SECTION I: General Job Scope 

I. Work limited to the following (description, area, equipment used): Soil boring using direct push technology 

hollow stem auger. or air rotary drilling. If railway access is required. follow Railway Access Plan (HASP Att. VI) 

II. Required Monitoring lnstrument(s):FID or PIO with at least a 11.7 eV lamp 

Ill. Field Crew: ---------'-----------------------
IV. On-site Inspection conducted 181 Yes 0 No Initials of Inspector _____ _ 

TtNUS 

SECTION II: General Safety Requirements (To be filled in by permit issuer) 
V. Protective equipment required Respiratory equipment re~red 

Level D 181 Level B 0 Full face APR LI D 
181 Level C 0 Level A 0 Half face APR 0 

Detailed on Reverse 

Escape Pack 
·None 

Modifications/Exceptions: Minimum requirement include sleeved shirt ahd long pants. safety footwear. and 
nitrile gloves · · 

VI. Chemicals of Concern Action Level(s) Response Measures 

VII. 

VOCs/energetics Any sustained readings(> 1 minute Suspend site activities. report to an 
>10 ppm above background ih the _,,,u,...na=ffi=ect=e=d"-=ar...,e=a'--'------
workers breathing zone 

Metals/PAHs >2 mg/m3 Employ area wetting dust suppression 
Additional Safety Equipment/Procedures 
Hard-hat. ........................................ ,.181 Yes D No Hearing Protection (Plugs/Muffs) 181 Yes D No 
Safety Glasses ............................... 181 Yes D No Safety belt/harness ....................... D Yes 181 No 
Chemical/splash goggles ................. O Yes 181 No Radio ............................................ 0 Yes 181 No 
Splash Shield .......... ~ ........................ O Yes 181 No Barricades .................................... 181 Yes D No. 
Splash suitslcoveralls ...................... O Yes 0 No Gloves (Type- Nitrile) ............. : .... 181 Yes D No 
Steel toe Work shoes or boots .... , ... 181Yes O No Work/rest regimen ........................ 0 Yes 181 No 
Modifications/Exceptions: Tyvek coverall if there is a potential for soiling work cloths and PVC or PE coated 
Tyvek if saturation or work cloths may occur. Hard hats and hearing protection if samplinq[working near the 
DPT/drilling vehicle. Reflective vests for working along in within traffic patterns or in wooded areas during· 
hunting season. · 

VIII. Procedure review with permit acceptors Yes NA Yes NA 
D 
D 
0 

Safety shower/eyewash (Location & Use) .......... 0 0 Emergency alarms ................... D 
Procedure for safe job completion ...................... O O Evacuation routes .................... 0 
Contractor tools/equipment/PPE inspected ........ 0 0 Assembly points ....................... 0 

IX. Site Preparation Yes 
Utility Locating and Excavation Clearance completed .............................. ; .............................. g. 
Vehicle and Foot Traffic Routes Cleared and Established ................................................ ; ...... TI 
Physical Hazards Barricaded and Isolated ................................................... ~ ............................ D 
Emergency Equipment Staged ................................................... :····--··--·· ................................ '.;µ::_. 

NA 
D 
D 
D -.o 

X. Additional Permits required (Hot work, confined space entry, excavation etc.). D Yes 0 No 
If yes, complete permit required or contact Health Sciences, Pittsburgh Office 

XI. Special instructions, precautions: Contaminants may be bound to particulates, avoid generation of dusts. 
Position sampling operations in an upwind/unaffected area. If neces5arv use area wetting methods. UXO is 
not anticipated to be a significant hazard at these sites. Equipment (drill rigs and DPT> shall be inspected 
using Attachment IV of the HASP. Emergency stop devices must be present and in good working condition. 
Do not modify site equipment. Stand clear of operating equipment. The drill rig operator will be responsible for 
visually inspecting the area and verbally alerting personnel prior to starting/engaging the equipment. Employ 
the Geoprobe Acetate tube retention kit for cutting acetate liners to avoid cuts and lacerations. Never place 
items to be cut on your knee or within your other hand. Where possible wear cut resistant protection at least on 
your non-knife hand. · · 

Permit Issued by: ~~ Permit Accepted by: 

DRILLPERMIT.DOC CT00357 



FIGURE8-2 

SITE-SPECIFIC TRAINING DOCUMENTATION 

Revision 1 
October 2003 

My signature below indicates that I am aware of the potential hazardous nature of performing investigation 
activities at NSWC Crane, and that I have received site-specific training that included the elements 
presented below: 

• Names of personnel and alternates responsible for site safety and health 
• Safety, health and other hazards present on site 
• Use of personal protective equipment 
• Work practices to minimize risks from hazards 
• Safe use of engineering controls and equipment 
• Medical surveillance requirements 
• Signs and symptoms of overexposure 
• The contents of the health and safety plan including Table 5-1 and 6-1 
• Emergency response procedures (evacuation and assembly points) 
• Review contents of relevant Material Safety Data Sheets 
• Review of Safe Work Permits 

I have been given the opportunity to ask questions and that my questions have been answered to my 
satisfaction. The dates of my training and my medical surveillance requirements are accurate and correct 

h f k I d to t e best o mv now e 1ae. 
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TETRA TECH NUS, INC. 
661 Andersen Drive • Pittsburgh, PA 15220 
Tel 412.921 .7090 • Fax 412.921.4040 • www.tetratech.com 

PITT-02-6-020 

February 10, 2006 

Project No. N6878 

Mr. William Gates (Code ES31) 
Commander, Southern Division 
Naval Facilities Engineering Command 
2155 Eagle Drive 
P.O. Box 190010 
North Charleston, South Carolina 29119-901 O 

Reference: 

Subject: 

Dear Mr. Gates: 

CLEAN Contract No. N62467-94-D-0888 
Contract Task Order No. 0357 

Personnel Clearance for Site Visit 

The purpose of this letter is to inform you of upcoming site activities to be performed by Tetra Tech NUS, 
Inc. (TtNUS) employees u.nder the CLEAN contract, and to attest that the inc:lividuals identified herein are 
in compliance with applicable OSHA regulations. This information is being submitted as specified in 
Section H.14 of the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract N62467-
94-D-0888. The specific OSHA regulations involved for this project pertain to employee health and safety 
training and medical surveillance requirements, as identified.in OSHA 29 CFR 1910.120. 

The subject project and planned activities include DPT sampling; groundwater, surface water, sump, and 
sediment sampling at the NSWC Crane site in Indiana. This is scheduled to be conducted from February 
13 through March 10, 2006. The individuals that will perform these tasks are employees of TtNUS. They 
will follow these listed health and safety plans. 

• HASP for Mine Fill B (SWMU 13) Cast High Explosives Fill and B-146 Incinerator (SWMU 16) 
Revision 3, dated January 2006, prepared under CTO 0357. 

• HASP for Mine Fill A (SWMU 12), Revision 2, dated January 2006, prepared under CTO 0357. 

These individuals will participate in the planned activities described above: 

Jim Goerdt 
David Hickey 

Terry Rojahn 

If you have any questions, concerns, or if I can be of further assistance, please do not hesitate to contact 
me. 

;;;z/Wp 
Matthew M. Soltis, CIH, CSP 
CLEAN Health and Safety Manager 

MMS/lld 
c: Mr. B. Gorman (Code ES42) 

Ms. Debra Humbert. TtNUS. Inc. 
Mr. Mark Perry, TtNUS. Inc · 
Mr. Keith Henn. TtNUS, tnc 
Mr. Ralph Basinski, TtNUS, Inc 



CERTIFICATE OF C01v1PLETION 

LET IT BE KNOWN THAT 

JOSHDUTfON 

HAS SATISFACTORILY COMPLETED 
ALL REQUIRED COURSEWORK FOR 

8 HOUR HAZWOPER REFRESHER 
OCTOBER ll, 2005 

FOR ENVIRON1v1ENTAL FIELD SERVICES. INC. 

-~ F~. . .COHN-S 
OSHA AUTHO IZED INSTRUCTOR 
PROJECT T.E.A.C.H., INC. 
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WORK STATUS REPORT 
Employer Copy 

TYPE OF EXAMINATION: Periodic Examination 

EMPLOYEE: Goerdt, James COMPANY: TT/NUS 
SSN: 481-86-2691 
DATE OF EXAM: 11/07/2003 
EXPIRATION DATE: 11/07/2005 

POSITION: 
LOCATION: 
SITE: 

Environmental Scientist 
TT/NUS-Pittsburgh 
Pittsburgh 

The following recommendations are based on a review of one or all of the following: a base history questionnaire. 
supporting diagnostic tests, physical examination, and the essential functions of the position applied for or occupied by the 
individual named above. Y.u. HQ Undecided 

Has the employee any detected medical conditions that would 0 
increase his/her risk of material health impairment from 
occupational exposure in accordance with 29 CFR §1910.120? 

Does the employee have any limitations in the use of respirators D 
in accordance with 29 CFR §1910.134? 

STATUS 

D 

D 

1. 0 QUALIFIED The examination indicates no significant medical condition. Employee can be assigned 
any work consistent with skills and training. 

2. D QUALIFIED - WITH LIMITATIONS The examination indicates that a medical condition currently exists 
that limits work assignments on the following basis: 

3. D NOT QUALIFIED 

4. 0 DEFERRED The examination indicated that additional information is necessary. The employee has 
been given the following instructions. 

COMMENTS: 

I have reviewed the medical data of the above named employee, and informed the employee of the results of the medical 
examination and any medical conditions that require follow-up examination or treatment. 

Name of Physician: Scott Hardy, M.D. Date: 11/11103 

Signature: _,.~~~nc:~""-b 
WorkCare 

333 S. Anita Drive. Suite 630. Orange. CA 92868 
(714) 978-7488 • (800) 455-6155 •FAX (714) 456-2154 



WORK STATUS REPORT 
Employer Copy 

TYPE OF EXAMINATION: Periodic Examination 

EMPLOYEE: Rojahn, Terry COMPANY: TT/NUS 
SSN: XXX-XX:-8670 
DATE OF EXAM: 11/05/2004 
EXPIRATION DA TE: 11/05/2006 

POSITION: 
LOCATION: 
SITE: 

Environmental Sampling 
TT/NUS-Pittsburgh 
Pittsburgh 

The following recommendations are based on a review of one or all of the following: a base history questionnaire, supporting 
diagnostic tests, physical examination, and the essential functions of the position applied for or occupied by the individual 
named above. Yes No Undecided 

Has the employee any detected medical conditions that would D 
increase his/her risk of material health impairment from 
occupational exposure in accordance with 29 CFR § 1910.120? 

Does the employee have any limitations in the use of respirators D 
in accordance with 29 CFR § 1910.134? 

STATUS 

0 

0 

1. QI .QUALIFIED The examination indicates no significant medical condition. Employee can be assigned 
any work consistent with skills and training. 

I 

2. 0 QUALIFIED -WITH LIMITATIONS The examination indicates that a medical condition currently exists 
that limits work assignments on the following basis: 

3. D NOT QUALIFIED 

4. 0 DEFERRED The examination indicated that additional information is necessary. The employee has 
been given the following instructions. 

COMMENTS: 

I have reviewed the medical data of the above named emp.loyee, and informed the employee of the results of the medical 
examination and any medical conditions that require follow-up examination or treatment. 

Name of Physician: Peter P. Greaney, M.D. 

/.t.,t::__ I 12.uz.A -7. -Signature: 7 

WorkCare 
333 S. Anita Drive, Sutte 630, Orange, CA 92868 

(714) 978-7488 • (800) 455-6155 ·FAX (714) 456-2154 

Date: 11/10/04 



APPENDIX G 

ANALYTICAL DATA 



SAMPLING ROUND 01 
LOCATION 13SB01 
SAMPLE DATE 3125'2003 
Dioxins (nn11cn1 
1,2,3,4,6,7,8,9-0CDD 2240 1385010002 

4430 1388010204 
1,2,3,4,6,7,8,9-0COF 0.2 u 1388010002 

0.2 u 1388010204 
1,2,3,4,6, 7,8-HPCOO 9.8 1388010002 

26.2 1388010204 
1,2,3,4,6,7,8-HPCOF 0.1 u 1385010002 

0.1 u 1388010204 
1,2,3,4, 7,8,9-HPCOF 0.1 u 1388010002 

0.2 u 1388010204 
1,2,3,4, 7,8-HXCOO 0.2 u 1388010002 

0.2 u 1388010204 
1,2,3,4, 7,8-HXCOF 0.1 u 1385010002 

0.1 u 1388010204 
1,2,3,6,7,8-HXCOO 0.1 u 1388010002 

0.2 u 1388010204 
1,2,3,6,7,8-HXCOF 0.09 u 1388010002 

0.1 u 1388010204 
1,2,3, 7,8,9-HXCOO 02 u 1385010002 

0.67 J 1388010204 
1,2,3,7,8,9-HXCOF 0.1 u 1388010002 

0.1 u 1388010204 
1,2,3,7,8-PECOO 0.2 u 1385010002 

0.2 u 1388010204 
1,2,3,7,8-PECOF 0.1 u 1388010002 

0.2 u 1388010204 
2,3,4,6,7,8-HXCOF 0.1 u 1388010002 

0.1 u 1388010204 
2,3,4,7,8-PECOF 0.1 u 1385010002 

0.2 u 1388010204 

REF - Sampling was not conducted due to refusal. 

TABLE G-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE ALL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE1 OF26 

01 01 01 
13SB02 13SB03 13SB04 

3125'2003 3125/2003 312512003 

1910 1388020002 2810 1385030002 3310 1388040002 
3580 1388040002-D 

1900 1388020204 3030 1388030204 1250 1388040204 
0.2 u 1388020002 0.5 u 1388030002 2 u 1388040002 

3.4 J 1388040002-0 
0.2 u 1388020204 0.3 u 1388030204 3.4 u 1388040204 

7.9 1388020002 18 1388030002 28.4 1385040002 
37.3 1388040002-0 

8.5 1388020204 11.8 1388030204 7.7 1388040204 
0.09 u 1385020002 0.2 u 1385030002 0.87 u 1385040002 

1.9 J 1388040002-0 
0.09 u 1388020204 0.2 u 1388030204 1.3 u 1388040204 

0.1 u 1388020002 0.3 u 1385030002 0.7 u 1388040002 
0.3 u 1388040002-0 

0.1 u 1388020204 0.2 u 1388030204 1.5 u 1388040204 
0.1 u 1388020002 0.3 u 1388030002 0.6 u 1388040002 

0.5 J 1388040002-0 
0.1 u 1388020204 0.2 u 1388030204 1.5 u 1388040204 

0.07 u 1388020002 0.2 u 1388030002 1 u 1385040002 
1.6 J 1388040002-0 

0.07 u 1388020204 0.1 u 1388030204 2.7 J 1388040204 
0.1 u 1388020002 0.3 u 1388030002 0.54 u 1388040002 

o.n J 1385040002-o 
0.1 u 1388020204 0.2 u 1388030204 1.4 u 1388040204 

0.07 u 1388020002 0.2 u 1385030002 0.3 u 1385040002 
0.51 J 1388040002-0 

0.07 u 1388020204 0.1 u 1388030204 0.8 u 1388040204 
0.1 u 1385020002 0.3 u 1388030002 0.6 u 1385040002 

1.4 J 1388040002-0 
0.69 J 1388020204 0.2 u 1388030204 1.5 u 1388040204 
0.09 u 1385020002 0.2 u 1388030002 0.4 u 1388040002 

0.2 u 1388040002-0 
0.08 u 1388020204 0.2 u 1388030204 0.9 u 1388040204 

0.1 u 1388020002 0.5 u 1388030002 0.5 u 1388040002 
0.3 u 1388040002-0 

0.1 u 1388020204 0.3 u 1388030204 1.1 u 1388040204 
0.09 u 1388020002 0.3 u 1388030002 0.35 u 1385040002 

0.45 J 1388040002-0 
0.09 u 1388020204 0.2 u 1388030204 0.7 u 1388040204 
0.07 u 1388020002 0.2 u 1388030002 0.3 u 1388040002 

0.65 J 1385040002-0 
0.07 u 1388020204 0.1 u 1388030204 0.8 u 1388040204 

0.1 u 1388020002 0.4 u 1388030002 5 J 1385040002 
5 1388040002-0 

0.1 u 1388020204 0.2 u 1388030204 15.4 1388040204 

01 01 01 
13SB05 13SB06 13SB07 

3125'2003 3125'2003 312612003 3 

2910 1385050002 . 4140 1388060002 

3250 1388050204 330 13$8060204 
1.6 u 1388050002 4.6 J 1358060002 

0.6 u 1388050204 0.7 u 1388060204 
34.3 1388050002 45.4 1388060002 

23.2 1388050204 5 1388060204 
0.68 u 1385050002 2.1 J 1388060002 

0.2 u 1388050204 0.2 u 1388060204 
0.7 u 1388050002 0.7 u 1388060002 

0.2 u 1388050204 0.3 u 1388060204 
0.7 u 1388050002 0.6 J 1388060002 

0.2 u 1388050204 0.2 u 1388060204 
12 u 1388050002 1.8 J 1388060002 

0.1 u 1388050204 0.1 u 1388060204 
0.86 u 1388050002 1 u 1388060002 

0.2 u 1388050204 0.2 u 1388060204 
0.4 u 1385050002 0.39 u 1388060002 

0.1 u 1388050204 0.1 u 1388060204 
2 u 1388050002 1.5 J 1388060002 

1.2 u 1388050204 0.3 u 1388060204 
0.5 u 1385050002 0.4 u 1388060002 

0.1 u 1388050204 0.2 u 1388060204 
0.8 u 1388050002 0.6 u 1388060002 

0.2 u 1388050204 0.2 u 1388060204 
0.4 u 1388050002 0.3 u 1388060002 

0.2 u 1388050204 0.1 u 1388060204 
0.4 u 1388050002 0.7 J 1388060002 

0.1 u 1388050204 0.1 u 1388060204 
3. 7 J 1385050002 8 1388060002 

0.2 u 1388050204 0.2 u 1388060204 



SAMPLING ROUND 01 
LOCATION 13SB01 
SAMPLE DATE 3/25/2003 
2,3,7,8-TCDD 0.2 U 13SS010002 

0.2 u 13$8010204 
2,3,7,8-TCDF 0.64 J 1388010002 

0.2 u 1388010204 
TEO BIRD HALFND 1.16481 1388010002 

0.97371 1388010204 
TEO BIRD 0.8738 1388010002 

0.5362 1388010204 
TEO MAMMAL HALFND 0.65901 1388010002 

1.07851 1388010204 
TEO MAMMAL 0.386 13SS010002 

o.n2 1388010204 
TOTALHPCDD 19.8 1388010002 

44.2 1388010204 
TOTALHPCDF 0.1 U 13SS010002 

0.2 u 1388010204 
TOTALHXCDD 1.3 J 13SS010002 

1.1 J 1388010204 
TOTALHXCDF 0.1 u 1388010002 

0.1 u 1388010204 
TOTALPECDD 0.2 U 13SS010002 

0.2 u 1388010204 
TOTALPECDF 0.1 U 13SS010002 

0.2 u 1388010204 
TOTALTCDD 0.2 U 1388010002 

0.2 u 1388010204 
TOTALTCDF 7 J 1388010002 

0.2 u 1388010204 
Volatile Oraanics manca1 
1, 1, 1,2-TETRACHLOROETHANE 

11,1,1-TRICHLOROETHANE I I 

REF - Sampling was not conducted due to refusal. 

TABLE G-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

01 
13SB02 

3125/2003 
0.1 U 13SS020002 

0.1 u 1388020204 
0.46 J 1388020002 

0.1 u 1388020204 
0.83736 1388020002 

0.49046 1388020204 
0.6589 1388020002 

0.2675 1388020204 
0.47421 1388020002 

0.50171 1388020204 
0.316 13SS020002 

0.344 1388020204 
16.3 13SS020002 

16.4 1388020204 
0.1 U 13SS020002 

0.1 u 1388020204 
1.2 J 13SS020002 

1.5 J 1388020204 
0.07 u 1388020002 

0.07 u 1388020204 
0.1 u 13SS020002 

0.1 u 1388020204 
0.94 J 1388020002 

0. 1 u 1388020204 
0.1 U 1388020002 

0.1 u 1388020204 
15.7 J 1388020002 

0.1 u 1388020204 

J 

CRANE, INDIANA 
PAGE20F26 

01 01 
13S803 13S804 

3125/2003 3125/2003 
0.4 U 13SS030002 0.4 U 13SS040002 

0.95 J 13SS040002-D 
0.3 u 1388030204 0. 7 u 1388040204 
0.3 U 13SS030002 2 1388040002 

2.7 13SS040002-D 
0.2 u 1388030204 2.9 1388040204 

1.180525 13SS030002 7.98255 13SS040002 
9.71984 138S040002-D 

0.867815 1388030204 19.89637 1388040204 
0.299 13SS030002 7.3594 1388040002 

9.55834 1388040002-D 
0.3148 1388030204 18.7027 1388040204 

1.121025 138S030002 3.9687 138S040002 
5.19734 13SS040002-D 

0.843015 1388030204 9.73867 1388040204 
0.461 1388030002 3.315 13SS040002 

5.03584 13SS040002-D 
0.421 1388030204 8.462 1388040204 

36.9 13SS030002 66 13SS040002 
95.4 13SS040002-D 

25.1 1388030204 17.4 1388040204 
0.3 U 13SS030002 1.9 U 13SS040002 

4 1388040002-D 
0.2 u 1388030204 1.4 u 1388040204 
1.1 u 1388030002 5.2 J 1388040002 

11 J 1388040002-D 
0.2 u 1388030204 1.4 u 1388040204 
0.2 U 13SS030002 3.9 J 13SS040002 

6.7 13SS040002-D 
0.1 u 1388030204 2.7 1388040204 
0.5 U 13SS030002 0.5 U 1388040002 

0.3 U 1388040002-D 
1.4 u 1388030204 1.1 u 1388040204 
0.3 U 1388030002 48 J 13SS040002 

46.3 J 1388040002-D 
0.2 u 1388030204 71.8 J 1388040204 
0.4 U 1388030002 1.8 U 13SS040002 

2.9 13SS040002-D 
0.3 u 1388030204 5.2 u 1388040204 

1.8 1388030002 238 J 13SS040002 
216 J 1388040002-D 

0.94 u 1388030204 292 J 1388040204 

I 

01 01 01 
13$805 13SB06 13S807 

3125/2003 3125/2003 3/26/2003 3 
0.6 U 13SS050002 1.2 U 13SS060002 

0.2 u 1388050204 0.2 u 1388060204 
5 13SS050002 5.8 13SS060002 

0.1 u 1388050204 0.24 u 1388060204 
9.99908 138S050002 15.67386 13SS060002 

0.79623 1388050204 0.511535 1388060204 
9.0253 13SS050002 14.71086 1388060002 

0.3482 1388050204 0.038 1388060204 
4.00398 1388050002 6.92996 138S060002 

0.91903 1388050204 0.410035 1388060204 
2.984 1388050002 5.92946 1388060002 

0.557 1388050204 0.083 1388060204 
78.5 13SS050002 112 13SS060002 

52.1 1388050204 8.7 1388060204 
1. 7 J 1388050002 4.8 J 13SS060002 

0.2 u 1388050204 0.2 u 1388060204 
15.7 J 13SS050002 15.1 J 13SS060002 

4.2 J 1388050204 1.1 1388060204 
2.5 J 1388050002 9.8 J 138S060002 

0.1 u 1388050204 0.1 u 1388060204 
0.8 U 13SS050002 2.8 U 13SS060002 

0.2 u 1388050204 0.2 u 1388060204 
23.1 J 138S050002 79 J 138S060002 

0.2 u 1388050204 0.49 u 1388060204 
0.6 u 1388050002 2.1 J 1388060002 

0.2 u 1388050204 0.2 u 1388060204 
1 n J 13SS050002 328 J 13SS060002 

1.7 1388050204 1.3 u 1388060204 

1.2 U 1388060002 
1 u 1388060204 

I I 1.2 u 1388060002 I I 



SAMPLING ROUND 01 01 
LOCATION 138801 138802 
SAMPLE DATE 3125/'2003 3/25/2003 

1, 1,2,2-TETRACHLOROETHANE 

1, 1,2-TRICHLOROETHANE 

1, 1-DICHLOROETHANE 

1, 1-DICHLOROETHENE 

1,2,3-TRICHLOROPROPANE 

1,2-Dl8ROM0-3-CHLOROPROPANE 

1,2-Dl8ROMOETHANE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

1,4-DIOXANE 

2-8UTANONE 

2-HEXANONE 

3-GHLOROPROPENE 

4-METHYL-2-PENTANONE 

ACETONE 

ACETONITRILE 

ACROLEIN 

ACRYLONITRILE 

BENZENE 

8ROMODICHLOROMETHANE 

8ROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

REF - Sampling was not conducted due to refusal. 

TABLE G-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE ALL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE30F26 

01 
138803 

312512003 

01 
13SB04 

312512003 

01 
13SB05 

312512003 

01 01 
13SB06 138807 

3125/2003 3126/2003 3 
1 u 1358060204 

1.2 u 1358060002 
1 u 1388060204 

1.2 u 1358060002 
1 u 1358060204 

1.2 u 1358060002 
1 u 1358060204 

1.2 u 1358060002 
1 u 1358060204 

1.2 u 1388060002 
1 u 1388060204 

1.2 u 1388060002 
1 u 1388060204 

1.2 u 1388060002 
1 u 1388060204 

1.2 u 1385060002 
1 u 1388060204 

1.2 u 1388060002 
1 u 1388060204 

100 u 1388060002 
120 u 1388060204 
1.2 u 1388060002 

1 u 1388060204 
1.2 u 1358060002 

1 u 1388060204 
1.2 u 1358060002 

1 u 1358060204 
1.2 u 1388060002 

1 u 1358060204 
1.2 UJ 1388060002 

1 UJ 1388060204 
42 u 1388060002 
48 u 1388060204 

1.2 UR 1388060002 
1 UR 1388060204 
1.2 u 1385060002 

1 u 1388060204 
1.2 u 1358060002 

1 u 1388060204 
1.2 u 138$060002 

1 u 1388060204 
1.2 u 1385060002 

1 u 1358060204 
1.2 UJ 1388060002 

1 w 1388060204 
1.2 u 1388060002 



SAMPLING ROUND 01 01 
LOCATION 13SB01 13SB02 
SAMPLE DATE 3125/2003 3/25/2003 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLORODIBROMOMETHANE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CHLOROPRENE 

Cl8-1,2-DICHLOROETHENE 

Cl8· 1,3-DICHLOROPROPENE 

DIBROMOMETHANE 

DICHLORODIFLUOROMETHANE 

ETHYL METHACRYLATE 

ETHYLBENZENE 

ISOBUTANOL 

METHACRYLONITRILE 

METHYL IODIDE 

METHYL METHACRYLATE 

METHYLENE CHLORIDE 

PROPIONITRILE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TOTAL XYLENES 

REF - Sampling was not conducted due to refusal. 

TABLEG·1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE40F26 

01 
13SB03 

al25/2003 

01 
13SB04 

3/25/2003 

01 
13SB05 

3125/2003 

01 01 
13SB06 13S807 

3125/2003 312612003 3 
1 UJ 1388060204 

1.2 u 1388060002 
1 u 13SB060204 

1.2 u 1388060002 
1 u 13SB060204 

1.2 u 1388060002 
1 u 1388060204 

1.2 u 1388060002 
1 u 1388060204 

1.2 u 1388060002 
1 u 1388060204 

1.2 u 1388060002 
1 u 1388060204 

1.2 u 1388060002 
1 u 13SB060204 

1.2 u 1388060002 
1 u 13SB060204 

1.2 u 1388060002 
1 u 1388060204 

1.2 u 1388060002 
1 u 1388060204 

1.2 u 1388060002 
1 u 1388060204 

1.2 u 1388060002 
1 u 1388060204 

1.2 u 1388060002 
1 u 1388060204 

42 u 1388060002 
48 u 1388060204 
1.2 u 1388060002 

1 u 138B060204 
1.2 UJ 1388060002 

1 UJ 1388060204 
1.2 u 1388060002 

1 u 1388060204 
1.2 UJ 1388060002 

3 BU 1388060204 
42 u 1388060002 
48 u 1388060204 
1.2 u 1388060002 

1 u 1388060204 
1.2 u 1388060002 

1 u 1388060204 
1.2 u 1388060002 

1 u 13SB060204 
1.2 u 1388060002 



SAMPLING ROUND 01 
LOCATION 13s801 
SAMPLE DATE 3125/2003 

TRAN5-1,2-DICHLOROETHENE 

TRAN8-1,3-DICHLOROPROPENE 

TRAN8-1,4-DICHLOR0-2-8UTENE 

TRICHLOROETHENE 

TRICHLOROFLUOROMETHANE 

VINYL ACETATE 

VINYL CHLORIDE 

Semivolatile Organics fun11cn\ 

1,2,4,5-TETRACHLOR08ENZENE 80 u 1355010002 

81 u 1358010204 
1,2,4-TRICHLOR08ENZENE 80 u 1355010002 

81 u 1358010204 
1,2-0ICHLOR08ENZENE 80 u 1355010002 

81 u 1358010204 
1,3-0ICHLOR08ENZENE 80 u 1355010002 

81 u 1388010204 
1,4-0ICHLOR08ENZENE 80 u 1355010002 

81 u 1358010204 
1,4-NAPHTHOQUINONE 80 u 1358010002 

81 u 1358010204 
1,4-PHENYLENEOIAMINE 80 UJ 1358010002 

81 UJ 1358010204 
1-NAPHTHYLAMINE 80 u 1358010002 

81 u 1358010204 
2,2'-0XY815(1-CHLOROPROPANE) 80 u 1355010002 

81 u 1358010204 
2,3,4,6-TETRACHLOROPHENOL 80 u 1358010002 

81 u 1358010204 

REF - Sampling was not conducted due to refusal. 

TA8LEG·1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL 8) 
NSWCCRANE 

01 
13SB02 

3/25/2003 

80 u 1355020002 

78 u 1358020204 
80 u 1358020002 

78 u 1358020204 
80 u 1358020002 

78 u 1358020204 
80 u 1358020002 

78 u 1358020204 
80 u 1355020002 

78 u 1358020204 
80 u 1355020002 

78 u 1358020204 
80 UJ 1358020002 

78 w 1358020204 
80 u 1355020002 

78 u 13$8020204 
80 u 1358020002 

78 u 1388020204 
80 u 1355020002 

78 u 1358020204 

CRANE, INDIANA 
PAGE50F26 

01 01 
13SB03 13S804 

312512003 312512003 

78 u 1355030002 84 u 1355040002 
87 U 1355040002-D 

79 u 1358030204 81 u 1358040204 
78 u 1355030002 84 u 1385040002 

87 U 1355040002-D 
79 u 1358030204 81 u 1358040204 
78 u 1355030002 84 u 1355040002 

87 u 1355040002-0 
79 u 1358030204 81 u 1358040204 
78 u 1355030002 84 u 1355040002 

87 u 1355040002-0 
79 u 1358030204 81 u 1358040204 
78 u 1355030002 84 u 1355040002 

87 u 1355040002-0 
79 u 1358030204 81 u 1358040204 
78 u 1355030002 84 u 1355040002 

87 u 1355040002-0 
79 u 1358030204 81 u 1358040204 

78 UJ 1355030002 84 w 1355040002 
87 UJ 1358040002-0 

79 UJ 1358030204 81 UJ 1358040204 
78 u 1355030002 84 u 1358040002 

87 U 1355040002-D 
79 u 1358030204 81 u 1358040204 
78 u 1355030002 84 u 1355040002 

87 u 1385040002-0 
79 u 1358030204 81 u 1358040204 
78 u 1355030002 84 u 1355040002 

87 u 1355040002-0 
79 u 1358030204 81 u 1358040204 

01 01 01 
13S805 13S806 13S807 

3125/2003 3125/2003 3126/2003 3 
1 u 1358060204 
2 J 1355060002 
1 u 1358060204 

1.2 u 1355060002 
1 u 1358060204 

1.2 u 1355060002 
1 u 1358060204 

1.2 u 1358060002 
1 u 1358060204 
2 J 1358060002 
2 J 1358060204 

1.2 u 1355060002 
1 u 1358060204 

1.2 u 1355060002 
1 u 1358060204 

99 u 1358050002 87 u 1355060002 

80 u 1358050204 87 u 1358060204 
99 u 1355050002 87 u 1358060002 

80 u 1358050204 87 u 1358060204 
99 u 1355050002 87 u 1355060002 

80 u 1358050204 87 u 1358060204 
99 u 1355050002 87 u 1358060002 

80 u 1358050204 87 u 1358060204 
99 u 1358050002 87 u 1355060002 

80 u 1358050204 87 u 1388060204 
99 u 1358050002 87 u 1355060002 

80 u 1358050204 87 u 1358060204 
99 UJ 1355050002 87 UJ 1355060002 

80 w 1358050204 87 UJ 1358060204 
99 u 1355050002 87 u 1358060002 

80 u 1358050204 87 u 1358060204 
99 u 1358050002 87 u 1358060002 

80 u 1358050204 87 u 1358060204 
99 u 1358050002 87 u 1358060002 

80 u 1358050204 87 u 1358060204 



SAMPLING ROUND 01 
LOCATION 13SB01 
SAMPLE DATE 3'25/2003 
2,4,5-TRICHLOROPHENOL 80 u 1388010002 

81 u 1388010204 
2,4,6-TRICHLOROPHENOL 80 u 1388010002 

81 u 1388010204 
2,4-0ICHLOROPHENOL 80 u 1388010002 

81 u 1388010204 
2,4-0IMETHYLPHENOL 80 u 1388010002 

81 u 1388010204 
2,4-0INITROPHENOL 80 u 1388010002 

81 u 1388010204 
2,6-0ICHLOROPHENOL 80 u 1388010002 

81 u 1388010204 
2-ACETYLAMINOFLUORENE 80 u 1388010002 

81 u 1388010204 
2-CHLORONAPHTHALENE 80 u 1388010002 

81 u 1388010204 
2-CHLOROPHENOL 80 u 1388010002 

81 u 1388010204 
2-METHYLNAPHTHALENE 3.9 u 1388010002 

4 u 1388010204 
2-METHYLPHENOL 80 u 1388010002 

81 u 1388010204 
2-NAPHTHYLAMINE 80 u 1388010002 

81 u 1388010204 
2-NITROANILINE 80 u 1388010002 

81 u 1388010204 
2-NITROPHENOL 80 u 1388010002 

81 u 1388010204 
2-PICOUNE 80 u 1388010002 

81 u 1388010204 
3&4-METHYLPHENOL 80 u 1388010002 

REF - Sampling was not conducted due to refusal. 

TABLEG·1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

01 
13SB02 

3'2512003 
80 u 1388020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 
4 u 1388020002 

3.8 u 1388020204 
80 u 1388020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 
80 u 1388020002 

CRANE, INDIANA 
PAGE60F26 

01 
13SB03 

3f25l2003 
78 u 1358030002 

79 u 1358030204 
78 u 1358030002 

79 u 1358030204 
78 u 1358030002 

79 u 1358030204 
78 u 1355030002 

79 u 1358030204 
78 u 1358030002 

79 u 1358030204 
78 u 1358030002 

79 u 1358030204 
78 u 1355030002 

79 u 1358030204 
78 u 1355030002 

79 u 1358030204 
78 u 1358030002 

79 u 1358030204 
3.8 u 1355030002 

3.9 u 1358030204 
78 u 1358030002 

79 u 1358030204 
78 u 1355030002 

79 u 1358030204 
78 u 1358030002 

79 u 1358030204 
78 u 1355030002 

79 u 1358030204 
78 u 1355030002 

79 u 1358030204 
78 u 1358030002 

01 
13SB04 

3f25/2003 
84 u 1388040002 
87 U 1388040002-0 
81 u 1388040204 
84 u 1388040002 
87 U 1388040002-0 
81 u 1388040204 
84 u 1388040002 
87 U 1388040002-0 
81 u 1388040204 
84 u 1388040002 
87 U 1388040002-0 
81 u 1388040204 
84 u 13SS040002 
87 u 1388040002-0 
81 u 1388040204 
84 u 1388040002 
87 U 138$040002-0 
81 u 1388040204 
84 u 1388040002 
87 U 1388040002-0 
81 u 1388040204 
84 u 138$040002 
87 U 1388040002-0 
81 u 1388040204 
84 u 1388040002 
87 U 1388040002-0 
81 u 1388040204 
4.2 u 1388040002 
4.3 U 1388040002-0 

4 u 1388040204 
84 u 1388040002 
87 U 1388040002-0 
81 u 1388040204 
84 u 1388040002 
87 u 1388040002-0 
81 u 1388040204 
84 u 1388040002 
87 U 1388040002-0 
81 u 1388040204 
84 u 1388040002 
87 u 138$040002-0 
81 u 1388040204 
84 u 138$040002 
87 u 1388040002-0 
81 u 1388040204 
84 u 1388040002 

01 01 01 
13SB05 13SB06 13SB07 

3'25/2003 3f25/2003 312612003 3 
99 u 1388050002 87 U 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1358050002 87 u 1388060002 

80 u 1358050204 87 u 1388060204 
99 u 13$$050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1358050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1358050204 87 u 1388060204 
99 u 1358050002 87 u 1388060002 

80 u 1358050204 87 u 1388060204 
4.9 u 1388050002 4.3 u 1388060002 

3.9 u 1388050204 4.3 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1358050204 87 u 1388060204 
99 u 1358050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1358050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1358050204 87 u 1388060204 
99 u 1358050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 



SAMPLING ROUND 01 
LOCATION 13S801 
SAMPLE DATE 312512003 

81 u 1388010204 
3,3'-DICHLOR08ENZIDINE 80 U 1388010002 

81 u 1388010204 
3,3'-DIMETHYL8ENZIDINE 80 U 1388010002 

81 u 1388010204 
3-METHYLCHOLANTHRENE 80 U 1388010002 

81 u 1388010204 
3-NITROANILINE 80 u 1388010002 

81 u 1388010204 
4,6-DINITR0-2-METHYLPHENOL 80 u 1388010002 

81 u 1388010204 
4-AMIN081PHENYL 80 U 1388010002 

81 u 1388010204 
4-8ROMOPHENYL PHENYL ETHER 80 U 1388010002 

81 u 1388010204 
4-CHLOR0-3-METHYLPHENOL 80 U 1388010002 

81 u 1388010204 
4-CHLOROANILINE 80 U 1388010002 

81 u 1388010204 
4-CHLOROPHENYL PHENYL ETHER 80 U 1388010002 

81 u 1388010204 
4-NITROANILINE 80 U 1388010002 

81 u 1388010204 
4-NITROPHENOL 80 U 1388010002 

81 u 1388010204 
4-NITROQUINOLINE-1-0XIDE 80 UR 1388010002 

81 UR 1388010204 
5-NITR0-0-TOLUIDINE 80 u 1385010002 

81 u 1388010204 
7, 12-DIMETHYL8ENZ(A)ANTHRACENE 80 u 1388010002 

REF - Sampling was not conducted due to refusal. 

TA8LEG·1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL 8) 
NSWCCRANE 

01 
13S802 

3125/2003 

78 u 1388020204 
80 U 1388020002 

78 u 1388020204 
80 U 13SS020002 

78 u 1388020204 
80 U 1388020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 
80 U 1388020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 
80 U 1388020002 

78 u 1388020204 
80 U 1388020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 
80 U 1388020002 

78 u 1388020204 
80 U 1388020002 

78 u 1388020204 
80 U 1388020002 

78 u 1388020204 
80 UR 1388020002 

78 UR 1388020204 
80 U 1388020002 

78 u 1388020204 
80 u 1388020002 

CRANE, INDIANA 
PAGE70F26 

01 01 
138803 13S804 

312512003 3/25/2003 
87 U 1388040002-D 

79 u 1388030204 81 u 1388040204 
78 U 1388030002 84 UR 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 
78 U 1388030002 84 U 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 
78 U 1388030002 84 u 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 
78 U 1388030002 84 W 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 
78 U 1388030002 84 U 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 
78 U 1388030002 84 U 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 
78 U 1388030002 84 U 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 
78 U 1388030002 84 U 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 
78 u 1388030002 84 UJ 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 
78 U 1388030002 84 u 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 
78 u 1388030002 84 U 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 
78 U 1388030002 84 U 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 

78 UR 1388030002 84 UR 1388040002 
87 UR 1388040002-D 

79 UR 1388030204 81 UR 1388040204 
78 U 1388030002 84 u 1358040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 
78 u 1388030002 84 U 1388040002 

87 U 1388040002-D 

01 01 01 
13S805 138806 13S807 

3/25/2003 3125/2003 3/26f2003 3 

80 u 1388050204 87 u 1388060204 
99 U 1388050002 87 U 1388060002 

80 u 1388050204 87 u 1388060204 
99 U 1388050002 87 U 138S060002 

80 u 1388050204 87 u 1388060204 
99 U 1388050002 87 U 138S060002 

80 u 1388050204 87 u 1388060204 
99 U 1388050002 87 U 1388060002 

80 u 1388050204 87 u 1388060204 
99 U 1388050002 87 U 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 13SS050002 87 U 138S060002 

80 u 1388050204 87 u 1388060204 
99 U 1388050002 87 U 1388060002 

80 u 1388050204 87 u 1388060204 
99 U 1388050002 87 U 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 U 138S060002 

80 u 1388050204 87 u 1388060204 
99 U 1388050002 87 U 138S060002 

80 u 1388050204 87 u 1388060204 
99 U 1388050002 87 U 1388060002 

80 u 1388050204 87 u 1388060204 
99 U 1388050002 87 U 1388060002 

80 u 1388050204 87 u 1388060204 
99 UR 1388050002 87 UR 1388060002 

80 UR 1388050204 87 UR 1388060204 
99 U 1388050002 87 U 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1355050002 87 U 1388060002 



SAMPLING ROUND 01 
LOCATION 138801 
SAMPLE DATE 3125/2003 

81 u 1388010204 
A,A·DIMETHYLPHENETHYLAMINE 80 U 1388010002 

81 u 1388010204 
ACENAPHTHENE 3.9 U 1388010002 

4 u 1388010204 
ACENAPHTHYLENE 3.9 U 1388010002 

4 u 1388010204 
ACETOPHENONE 80 U 1388010002 

81 u 1388010204 
ANILINE 80 U 1388010002 

81 u 1388010204 
ANTHRACENE 3.9 U 1385010002 

4 u 1388010204 
ARAMITE 80 UR 1388010002 

81 UR 1388010204 
8ENZO(A)ANTHRACENE 3.9 U 1385010002 

4 u 1388010204 
8ENZO(A)PYRENE 3.9 U 1388010002 

4 u 1388010204 
8ENZ0(8)FLUORANTHENE 3.9 u 1385010002 

4 u 1358010204 
8ENZO(G,H,l)PERYLENE 3.9 u 1385010002 

4 u 1388010204 
8ENZO(K)FLUORANTHENE 3.9 u 1385010002 

4 u 1388010204 
8ENZVL ALCOHOL 80 u 1385010002 

81 u 1388010204 
818(2-CHLOROETHOXY)METHANE 80 u 1358010002 

81 u 1388010204 
815(2-CHLOROETHYL)ETHER 80 U 1358010002 

81 u 1388010204 

REF • Sampling was not conducted due to refusal. 

TA8LEG·1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL 8) 
NSWCCRANE 

01 
138802 

3125/2003 
78 u 1388020204 
80 U 1388020002 

78 u 1388020204 
4 U 1388020002 

3.8 u 1388020204 
4 U 1388020002 

3.8 u 1388020204 
80 U 1388020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 
4 u 1388020002 

3.8 u 1388020204 
80 UR 1388020002 

78 UR 1358020204 
4 U 1388020002 

3.8 u 1388020204 
4 U 1388020002 

3.8 u 1388020204 
4 U 1388020002 

3.8 u 1358020204 
4 u 1358020002 

3.8 u 1388020204 
4 U 1388020002 

3.8 u 1388020204 
80 U 1388020002 

78 u 13S8020204 
80 u 1358020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 

CRANE, INDIANA 
PAGE80F26 

01 01 
13S803 13S804 

3125/2003 312512003 
79 u 1388030204 81 u 1388040204 
78 U 1388030002 84 U 1385040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 

3.8 U 1385030002 4.2 U 1388040002 
4.3 U 1388040002-D 

3.9 u 1388030204 4 u 1388040204 
3.8 U 1388030002 4.2 U 1388040002 

4.3 U 1388040002-D 
3.9 u 1388030204 4 u 1388040204 
78 U 1388030002 84 u 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 
78 U 1388030002 84 u 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 

3.8 U 1388030002 4.2 U 1388040002 
4.3 U 1388040002-D 

3.9 u 1388030204 4 u 1388040204 
78 UR 1388030002 84 UR 1388040002 

87 UR 1388040002-D 
79 UR 1388030204 81 UR 1388040204 
3.8 U 1388030002 20 1388040002 

22 1388040002-D 
3.9 u 1388030204 4 u 1388040204 
3.8 u 13SS030002 27 1388040002 

34 1388040002-D 
3.9 u 1388030204 4 u 1388040204 
3.8 U 1388030002 37 1388040002 

40 1388040002-D 
3.9 u 1388030204 4 u 1388040204 
3.8 u 1388030002 18 1388040002 

32 1388040002-D 
3.9 u 1388030204 4 u 1388040204 
3.8 U 1388030002 18 1388040002 

25 1388040002-D 
3.9 u 1388030204 4 u 1388040204 
78 U 1388030002 84 U 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 
78 U 1388030002 84 U 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 ·u 1388040204 
78 U 1385030002 84 U 1388040002 

87 U 1385040002-D 
79 u 1388030204 81 u 1388040204 

01 01 01 
13S805 138806 13S807 

312512003 3125/2003 312612003 3 
80 u 1388050204 87 u 1388060204 
99 U 1385050002 87 u 13SS060002 

80 u 1388050204 87 u 1388060204 
4.9 U 1388050002 4.3 U 1388060002 

3.9 u 1388050204 4.3 u 1388060204 
4.9 U 1385050002 4.3 U 1388060002 

3.9 u 1388050204 4.3 u 1388060204 
99 U 1388050002 87 U 1388060002 

80 u 1388050204 87 u 1388060204 
99 U 1388050002 87 U 1388060002 

80 u 1388050204 87 u 1358060204 
4.9 U 1388050002 5 J 1388060002 

3.9 u 1388050204 4.3 u 1388060204 
99 UR 1388050002 87 UR 1388060002 

80 UR 1388050204 87 UR 1388060204 
4.9 U 1388050002 32 1388060002 

3.9 u 1388050204 4.3 u 1388060204 
4.9 U 1388050002 42 1388060002 

3.9 u 1388050204 4.3 u 1388060204 
7 J 1385050002 58 1358060002 

3.9 u 1388050204 4.3 u 1358060204 
4.9 u 1385050002 29 1388060002 

3.9 u 1358050204 4.3 u 1388060204 
5 J 1385050002 26 13SS060002 

3.9 u 1388050204 4.3 u 1388060204 
99 u 1388050002 87 U 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1385050002 87 U 1388060002 

80 u 1388050204 87 u 1358060204 
99 u 13SS050002 87 U 1388060002 

80 u 1388050204 87 u 1358060204 



SAMPLING ROUND 01 
LOCATION 13S801 
SAMPLE DATE 312512003 
818(2-ETHYLHEXYL)PHTHALATE 130 J 1388010002 

110 J 1388010204 
8UTYL8ENZVLPHTHALATE 80 u 1388010002 

81 u 1388010204 
CHLOROBENZILATE 80 u 1388010002 

81 u 1388010204 
CHRYSENE 3.9 u 1388010002 

4 u 1388010204 
DIALLATE 80 u 1388010002 

81 u 1388010204 
Dl8ENZO(A,H)ANTHRACENE 3.9 u 1388010002 

4 u 1388010204 
Dl8ENZOFURAN 80 u 1388010002 

81 u 1388010204 
DIETHYL PHTHALATE 80 u 1388010002 

81 u 1388010204 
DIMETHYL PHTHALATE 80 u 1388010002 

81 u 1388010204 
Dl-N-BUTYL PHTHALA TE 80 u 1388010002 

81 u 1388010204 
Dl-N-OCTYL PHTHALATE 80 u 1388010002 

81 u 1388010204 
DIPHENYLAMINE 80 u 1388010002 

81 u 13$8010204 
ETHYL METHANE SULFONATE 80 u 1388010002 

81 u 1388010204 
FLUORANTHENE 6 J 1388010002 

4 u 1388010204 
FLUORENE 3.9 u 1388010002 

4 u 1388010204 
HEXACHLOR08ENZENE 80 u 1388010002 

REF - Sampling was not conducted due to refusal. 

TA8LEG·1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

01 
13SB02 

3125/2003 
91 J 1388020002 

110 J 1388020204 
80 u 1388020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 
4 u 1388020002 

4 J 1388020204 
80 u 1388020002 

78 u 1388020204 
4 u 1388020002 

3.8 u 1388020204 
80 u 1388020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 
80 u 13SS020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 
4 u 1388020002 

7 J 1388020204 
4 u 1388020002 

3.8 u 1388020204 
80 u 1388020002 

CRANE, INDIANA 
PAGE90F26 

01 01 
13SB03 13S804 

312512003 3125/2003 
78 u 1388030002 120 J 1388040002 

130 J 1388040002-D 
79 u 1388030204 120 J 1388040204 
78 u 1388030002 84 u 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 
78 u 1388030002 84 u 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 

3.8 u 1388030002 28 1388040002 
35 1388040002-D 

3.9 u 1388030204 4 u 1388040204 
78 u 1388030002 84 u 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 
3.8 u 1388030002 4.2 u 1388040002 

4.3 U 1388040002-D 
3.9 u 1388030204 4 u 1388040204 
78 u 1388030002 84 u 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 
78 u 1388030002 84 u 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 
78 u 13SS030002 84 u 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 
78 u 1388030002 84 u 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 
78 u 1388030002 84 u 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 
78 u 1388030002 84 u 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 
78 u 1388030002 84 u 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 
3.8 u 1388030002 34 1388040002 

35 1388040002-D 
3.9 u 1388030204 4 u 1388040204 
3.8 u 1388030002 4.2 u 1388040002 

4.3 U 1388040002-D 
3.9 u 1388030204 4 u 1388040204 
78 u 1388030002 84 u 1388040002 

01 01 01 
13SB05 13$806 13SB07 

3125/2003 312512003 3/26/2003 3 
99 u 1388050002 140 J 1388060002 

130 J 1388050204 90 J 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
7 J 1388050002 50 1388060002 

3.9 u 1388050204 4.3 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
4.9 u 13SS050002 4.3 u 1388060002 

3.9 u 1388050204 4.3 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
10 1388050002 75 1388060002 

3.9 u 1388050204 4.3 u 1388060204 
4.9 u 1388050002 4.3 u 1388060002 

3.9 u 1388050204 4.3 u 1388060204 
99 u 1388050002 87 u 1388060002 



SAMPLING ROUND 01 
LOCATION 13SB01 
SAMPLE DATE 312512003 

81 u 1388010204 
HEXACHLOR08UTADIENE 80 u 1388010002 

81 u 1388010204 
HEXACHLOROCYCLOPENTAOIENE 80 u 1388010002 

81 u 1388010204 
HEXACHLOROETHANE 80 u 1388010002 

81 u 1388010204 
HEXACHLOROPROPENE 80 u 1388010002 

81 u 13$8010204 
INOEN0(1,2,3-CO)PYRENE 3.9 u 1388010002 

4 u 1388010204 
ISOORIN 80 u 138$010002 

81 u 1388010204 
ISOPHORONE 80 u 1388010002 

81 u 1388010204 
ISOSAFROLE 80 u 1388010002 

81 u 13$8010204 
KE PONE 80 w 1388010002 

81 UJ 1388010204 
METHAPYRILENE 80 u 1388010002 

81 u 1388010204 
METHYL METHANE SULFONATE 80 u 1388010002 

81 u 1388010204 
NAPHTHALENE 3.9 u 1388010002 

4 u 1388010204 
N-NITROSODIETHYLAMINE 80 u 1388010002 

81 u 1388010204 
N·NITROSOOIMETHYLAMINE 80 u 1388010002 

81 u 1388010204 
N·NITR080·01·N·BUTYLAMINE 80 u 1388010002 

REF • Sampling was not conducted due to refusal. 

TABLE G-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

01 
13SB02 

31"25/2003 

78 u 1358020204 
80 u 13$8020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 
4 u 1388020002 

3.8 u 1388020204 
80 u 1388020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 
80 UJ 1388020002 

78 UJ 1388020204 
80 u 1388020002 

78 u 1388020204 
80 u 1388020002 

78 u 13$8020204 
4 u 13$8020002 

3.8 u 1388020204 
80 u 1388020002 

78 u 1388020204 
80 u 1388020002 

78 u 1388020204 
80 u 1388020002 

CRANE, INDIANA 
PAGE100F26 

01 01 
13SB03 13SB04 

31"25/2003 31"25/2003 
87 U 1388040002-D 

79 u 1388030204 81 u 1388040204 
78 u 1388030002 84 u 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 
78 u 1388030002 84 w 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 
78 u 1388030002 84 u 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 
78 u 1388030002 84 u 1388040002 

87 u 1388040002-0 
79 u 1388030204 81 u 1388040204 

3.8 u 1388030002 16 1388040002 
23 1388040002-0 

3.9 u 1388030204 4 u 1388040204 
78 u 1388030002 84 u 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 
78 u 1388030002 84 u 1388040002 

87 U 1388040002·0 
79 u 1388030204 81 u 1388040204 
78 u 1388030002 84 u 1388040002 

87 U 1388040002-D 
79 u 1388030204 81 u 1388040204 

78 UJ 1388030002 84 UJ 1388040002 
87 UJ 1388040002-D 

79 UJ 1388030204 81 UJ 1388040204 
78 u 1388030002 84 u 1388040002 

87 U 1388040002-0 
79 u 1388030204 81 u 1388040204 
78 u 1388030002 84 u 1388040002 

87 U 1388040002·0 
79 u 1388030204 81 u 1388040204 

3.8 u 1388030002 4.2 u 1388040002 
4.3 U 1388040002-D 

3.9 u 1388030204 4 u 1388040204 
78 u 1388030002 84 u 13$8040002 

87 U 1388040002-0 
79 u 1388030204 81 u 1388040204 
78 u 1388030002 84 u 1388040002 

87 U 1388040002·0 
79 u 1388030204 81 u 1388040204 
78 u 1388030002 84 u 1388040002 

87 u 1388040002-0 

01 01 01 
13SB05 13SB06 13SB07 

3f25/2003 31"25/2003 3/2612003 3 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 13$$060002 

80 u 1388050204 87 u 1388060204 
4.9 u 1388050002 26 13$$060002 

3.9 u 1388050204 4.3 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 13$$060002 

80 u 1388050204 87 u 1388060204 
99 UJ 1388050002 87 w 1388060002 

80 UJ 1388050204 87 UJ 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
4.9 u 1388050002 4.3 u 1388060002 

3.9 u 1388050204 4.3 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 13$8050204 87 u 1388060204 
99 u 1388050002 87 u 13$$060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 



SAMPLING ROUND 01 
LOCATION 13SB01 
SAMPLE DATE 3/25/2003 

81 u 1388010204 
N-NITR080-Dl-N-PROPYLAMINE 80 u 1388010002 

81 u 1388010204 
N-NITR080METHYLETHYLAMINE 80 u 1388010002 

81 u 1388010204 
N-NITR080MORPHOLINE 80 u 1388010002 

81 u 1388010204 
N-NITROSOPIPERIDINE 80 u 1388010002 

81 u 1388010204 
N-NITR080PYRROLIDINE 80 u 1388010002 

81 u 1388010204 
0,0,0-TRIETHYL PH08PHOROTHIOATE 80 u 1388010002 

81 u 1388010204 
0-TOLUIDINE 80 u 1388010002 

81 u 1388010204 
P-(DIMETHYLAMINO)AZOBENZENE 80 u 1388010002 

81 u 1388010204 
PENTACHLOR08ENZENE 80 u 1388010002 

81 u 1388010204 
PENTACHLOROETHANE 80 u 1388010002 

81 u 1388010204 
PENTACHLORONITR08ENZENE 80 u 1388010002 

81 u 1388010204 
PHENACETIN 80 u 1388010002 

81 u 1388010204 
PHENANTHRENE 4 J 1388010002 

4 u 1388010204 
PHENOL 80 u 1388010002 

81 u 1388010204 
PRONAMIDE 80 u 138$010002 

81 u 1388010204 

REF - Sampling was not conducted due to refusal. 

TABLEG-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 11 OF26 

01 01 01 
13SB02 13SB03 13SB04 

312512003 3125/2003 312512003 
78 u 1388020204 79 u 1388030204 81 u 1388040204 
80 u 1388020002 78 u 1388030002 84 u 1388040002 

87 U 1388040002-D 
78 u 1388020204 79 u 1388030204 81 u 1388040204 
80 u 1388020002 78 u 1388030002 84 u 1388040002 

87 U 1388040002-D 
78 u 1388020204 79 u 1388030204 81 u 1388040204 
80 u 1388020002 78 u 1388030002 84 u 1388040002 

87 U 1388040002-D 
78 u 1388020204 79 u 1388030204 81 u 1388040204 
80 u 1388020002 78 u 1388030002 84 u 1388040002 

87 U 1388040002-D 
78 u 1388020204 79 u 1388030204 81 u 1388040204 
80 u 1388020002 78 u 1388030002 84 u 1388040002 

87 U 1388040002-D 
78 u 1388020204 79 u 1388030204 81 u 1388040204 
80 u 1388020002 78 u 1388030002 84 u 1388040002 

87 U 1388040002-D 
78 u 1388020204 79 u 1388030204- 81 u 1388040204 
80 u 1388020002 78 u 1388030002 84 u 1388040002 

87 U 1388040002-D 
78 u 1388020204 79 u 1388030204 81 u 1388040204 
80 u 1388020002 78 u 1388030002 84 u 1388040002 

87 U 1388040002-D 
78 u 1388020204 79 u 1388030204 81 u 1388040204 
80 u 1388020002 78 u 1388030002 84 u 1388040002 

87 U 1385040002-D 
78 u 1388020204 79 u 1388030204 81 u 1388040204 
80 u 1388020002 78 u 1388030002 84 u 1385040002 

87 U 1388040002-D 
78 u 1388020204 79 u 1388030204 81 u 1388040204 
80 u 1388020002 78 u 1388030002 84 u 1388040002 

87 U 1388040002-D 
78 u 1388020204 79 u 1388030204 81 u 1388040204 
80 u 1388020002 78 u 1388030002 84 u 1388040002 

87 U 1388040002-D 
78 u 1388020204 79 u 1388030204 81 u 1388040204 
4 u 1388020002 3.8 u 1388030002 15 1388040002 

19 1385040002-D 
6 J 1388020204 3.9 u 1388030204 4 u 1388040204 

80 u 1388020002 78 u 1388030002 84 u 1388040002 
87 U 1388040002-D 

78 u 1388020204 79 u 1388030204 81 u 1388040204 
80 u 1388020002 78 u 1388030002 84 u 1385040002 

87 U 1385040002-D 
78 u 1388020204 79 u 1388030204 81 u 1388040204 

01 01 01 
13SB05 13SB06 13SB07 

3/25/2003 3/25/2003 312612003 3 
80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
5 J 1388050002 23 1388060002 

3.9 u 1388050204 4.3 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 
99 u 1388050002 87 u 1388060002 

80 u 1388050204 87 u 1388060204 



SAMPLING ROUND 01 
LOCATION 13SB01 
SAMPLE DATE 3f25./2003 
PYRENE 7 J 1355010002 

4 u 1358010204 
PYRIDINE 80 u 1355010002 

81 u 1358010204 
5AFROLE 80 u 1355010002 

81 u 1358010204 
Pesticides PC8s lua/kal 
AROCLOR-1016 20 u 1355010002 

20 u 1358010204 
AROCLOR-1221 41 u 1355010002 

41 u 1388010204 
AROCLOR-1232 20 u 1355010002 

20 u 1358010204 
AROCLOR-1242 20 u 1355010002 

20 u 1358010204 
AROCLOR-1248 220 1355010002 

20 u 1358010204 
AROCLOR-1254 20 u 1355010002 

20 u 1358010204 
AROCLOR-1260 20 u 1355010002 

20 u 1358010204 
Herbicides (ug/kg) 
HEXACHLOROPHENE 1 u 1355010002 

1 u 1358010204 
PENTACHLOROPHENOL 1.6 R 1355010002 

0.85 J 1358010204 
M1scellaneaus Parameter 
CATION EXCHANGE CAPACITY (MEQ/1) 

PH (5.U.) 

TOTAL ORGANIC CARBON (mg/kg) 

REF - Sampling was not conducted due to refusal. 

TA8LEG·1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL 8) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 120F26 

01 01 01 
13SB02 13SB03 13$804 

3125/2003 3125/2003 3125/2003 
4 u 1355020002 3.8 u 1385030002 45 1355040002 

65 1355040002-0 
13 1358020204 3.9 u 1388030204 4 u 1358040204 

80 u 1355020002 78 u 1355030002 84 u 1355040002 
87 u 1355040002-0 

78 u 1358020204 79 u 1358030204 81 u 1358040204 
80 u 1355020002 78 u 1385030002 84 u 1355040002 

87 U 1355040002-D 
78 u 1358020204 79 u 1388030204 81 u 1358040204 

20 u 13SS020002 20 u 1385030002 21 UJ 1355040002 
22 W 1355040002-D 

20 u 1358020204 20 u 1388030204 20 u 1358040204 
41 u 1355020002 39 u 1385030002 43 w 1355040002 

44 UJ 1355040002-D 
39 u 1358020204 40 u 1388030204 41 u 1358040204 
20 u 1355020002 20 u 1385030002 21 w 1355040002 

22 w 1355040002-0 
20 u 1358020204 20 u 1388030204 20 u 1358040204 
20 u 1355020002 20 u 1385030002 21 w 1355040002 

22 w 1355040002-0 
20 u 1358020204 20 u 1388030204 20 u 1358040204 

210 1355020002 20 u 1385030002 46000 J 1355040002 
140000 J 1355040002-0 

20 u 1358020204 20 u 1358030204 35000 J 1358040204 
20 u 1355020002 20 u 13SS030002 21 UJ 1355040002 

22 UJ 1355040002-D 
20 u 1358020204 20 u 1388030204 20 u 1358040204 
20 u 1355020002 20 u 1385030002 21 w 1355040002 

22 UJ 1355040002-D 
20 u 1358020204 20 u 1358030204 20 u 1358040204 

1 u 1355020002 0.99 u 1385030002 1.1 u 1355040002 
1.1 U 1355040002-D 

0.98 u 1358020204 1 u 1388030204 1 u 1358040204 
1.6 R 1355020002 0.52 u 1355030002 0.57 u 1355040002 

1.1 J 1355040002·0 
0.52 u 1358020204 0.53 u 1388030204 0.54 u 1358040204 

01 01 01 
13$805 13S806 13S807 

3125fl003 3/25/2003 312612003 3 
10 1355050002 65 1355060002 

3.9 u 1358050204 4.3 u 1358060204 
99 u 1355050002 87 u 1355060002 

80 u 1358050204 87 u 1358060204 
99 u 1355050002 87 u 1355060002 

80 u 1358050204 87 u 1358060204 

25 u 1355050002 22 u 1355060002 

20 u 1358050204 22 u 1358060204 
50 u 1355050002 44 u 1355060002 

41 u 1358050204 44 u 1358060204 
25 u 1355050002 22 u 1355060002 

20 u 1358050204 22 u 1358060204 
25 u 1355050002 22 u 1355060002 

20 u 1358050204 22 u 1358060204 
5100 1355050002 1300 1355060002 

20 u 1358050204 370 J 1388060204 
25 u 1355050002 22 u 1355060002 

20 u 1358050204 22 u 1358060204 
25 u 1355050002 22 u 1358060002 

20 u 1358050204 22 u 1358060204 

1.3 u 1355050002 1.1 u 1355060002 

1 u 1358050204 1.1 u 1358060204 
0.66 u 1355050002 0.58 u 1358060002 

0.54 u 1358050204 0.58 u 1358060204 

14 1355070002 15 
18 

14 1358070810 13 
7.4 1355070002 5.1 

5.2 
5.3 1358070810 5.8 

1000 u 1355070002 1000 u 



SAMPLING ROUND 01 01 
LOCATION 13SB01 13SB02 
SAMPLE DATE 3125/2003 3/25/2003 

REF - Sampling was not conducted due to refusal. 

TABLEG-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE130F26 

01 
13SB03 

312512003 

01 
13SB04 

3125/2003 

01 01 01 
13SB05 13SB06 13SB07 

3l25l2003 3125/2003 3126/2003 3 
1300 

1100 J 1358070810 1000 u 



SAMPLING ROUND = LOCATION 
SAMPLE DATE 

08 

Dioxins {nnlkal 
1,2,3,4,6, 7,8,9-0COO 

1,2,3,4,6,7,8,9-0COF 

1,2,3,4,6,7,8-HPCOO 

1,2,3,4,6, 7,8-HPCOF 

1,2,3,4, 7,8,9-HPCOF 

1,2,3,4,7,8-HXCOO 

1,2,3,4,7,8-HXCOF 

1,2,3,6, 7,8-HXCOO 

1,2,3,6,7,8-HXCOF 

1,2,3,7,8,9-HXCOO 

1,2,3, 7,8,9-HXCOF 

1,2,3,7,8-PECOO 

1,2,3, 7,8-PECOF 

2,3,4,6,7,8-HXCOF 

2,3,4,7,8-PECOF 

REF • Sampling was not conducted due to refusal. 

TA8LEG-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL 8) 
NSWCCRANE 

01 
13S809/15 
3f26f2003 

1570 J 1355090002 
2070 J 1385090002-0 

923 J 1358090204 
1. 7 J 1355090002 
1.8 J 1355090002-0 

0.4 UJ 1358090204 
13.6 1355090002 
18.4 1355090002·0 
8.1 1358090204 

2.3 J 1355090002 
2.4 J 1355090002-0 
0.69 1358090204 

0.3 u 1355090002 
0.2 u 1355090002·0 
0.2 u 1358090204 
0.2 u 1355090002 
0.2 u 1355090002-0 
0.2 u 1358090204 

0.46 u 1355090002 
0.5 u 1355090002-0 

0.73 1358090204 
0.2 u 1355090002 

0.41 J 1355090002·0 
0.17 u 1358090204 
0.3 u 1355090002 
0.1 u 1355090002·0 
0.1 u 1358090204 

0. 72 J 1355090002 
0.69 J 1355090002-0 
0.5 u 1358090204 
0.2 u 1355090002 
0.2 u 1355090002-0 
0.2 u 1358090204 

0.34 u 1355090002 
0.2 u 13S5090002·0 
0.2 u 1358090204 
0.2 u 1355090002 
0.1 u 1355090002-0 

0.31 1358090204 
0.21 u 1355090002 

0.1 u 1355090002·0 
0.2 u 1358090204 

0.53 u 1355090002 
1.1 J 1355090002·0 

0.66 u 1358090204 

CRANE, INDIANA 
PAGE140F26 

01 
13S810 

3/26/2003 

2270 J 1355100002 

1410 J 1358100204 
1.3 u 1355100002 

2.9 J 1388100204 
18.8 1355100002 

10.6 1358100204 
3.1 J 1355100002 

1.1 J 1358100204 
0.3 u 1355100002 

0.3 u 1358100204 
0.2 u 1355100002 

0.2 u 1358100204 
0.41 u 1355100002 

1.7 J 1358100204 
0.2 u 1355100002 

0.2 u 1358100204 
0.1 u 1355100002 

0.45 u 1358100204 
0.79 J 1355100002 

0.53 J 1358100204 
0.2 u 1355100002 

0.2 u 1358100204 
0.3 u 1355100002 

0.3 u 1358100204 
0.2 u 1355100002 

0.66 u 1358100204 
0.21 J 1355100002 

0.59 J 1358100204 
1.2 J 1355100002 

6.8 1358100204 

01 
138811 

3/26/2003 

828 J 1355110002 

3460 J 1358110204 
0.55 J 1355110002 

0.1 UJ1358110204 
6.2 1355110002 

25 1358110204 
0.18 u 1355110002 

0.08 u 1358110204 
0.1 u 1355110002 

0.1 u 1358110204 
0.1 u 1355110002 

0.09 u 1358110204 
0.33 u 1355110002 

0.2 u 1358110204 
0.1 u 1355110002 

0.3 u 1358110204 
0.07 u 1355110002 

0.14 u 1358110204 
0.1 u 1355110002 

1.1 J 1358110204 
0.09 u 1355110002 

0.07 u 1358110204 
0.2 u 1355110002 

0.1 u 1358110204 
0.09 u 1355110002 

0.08 u 1358110204 
0.07 u 1355110002 

0.09 J 1358110204 
1 J 1355110002 

0.31 J 1358110204 

01 01 01 
138812 138813 13S814 

3/26/2003 312612003 3f26f2003 

813 J 1355120002 2390 J 1355130002 2340 1355140001 

2720 J 1358120204 3210 J 1358130204 REF 
0.2 UJ 1355120002 0.3 UJ 1355130002 9.5 J 1355140001 

0.2 UJ 1358120204 0.3 UJ 1358130204 REF 
8.1 1355120002 19.1 1355130002 22.7 1355140001 

15.3 1358120204 17 1358130204 REF 
0.1 u 1355120002 0.57 J 1355130002 4 u 1355140001 

0.1 u 1358120204 0.2 u 1358130204 REF 
0.1 u 1355120002 0.2 u 1355130002 1.3 J 1355140001 

0.1 u 1358120204 0.2 u 1358130204 REF 
0.1 u 1355120002 0.63 J 1355130002 0.42 J 1355140001 

0.1 u 1358120204 0.44 J 1358130204 REF 
0.08 u 1355120002 0.51 u 1355130002 6.4 1355140001 

0.13 u 1358120204 0.1 u 1358130204 REF 
0.1 u 1355120002 0.69 J 1355130002 0.84 J 1355140001 

0.1 u 1358120204 0.33 u 1358130204 REF 
0.08 u 1355120002 0.41 u 1355130002 1.6 J 1355140001 

0.07 u 1358120204 0.1 u 1358130204 REF 
0.49 u 1355120002 1.6 J 1355130002 1.5 J 1355140001 

0.1 u 1358120204 0.96 1358130204 REF 
0.1 u 1355120002 0.31 J 1355130002 0.33 J 1355140001 

0.09 u 1358120204 0.1 u 1358130204 REF 
0.2 u 1355120002 0.71 J 1355130002 0.2 u 1355140001 

0.21 J 1358120204 0.1 u 1358130204 REF 
0.1 u 13S5120002 0.36 J 1355130002 2.5 J 1355140001 

0.3 J 1358120204 0.08 u 1358130204 REF 
O.Q7 U 1355120002 0.42 J 1355130002 1.8 J 1355140001 

O.Q7 U 1358120204 0.1 u 1358130204 REF 
0.1 u 1355120002 0.47 J 1355130002 21.8 1355140001 

0.1 u 1358120204 0.1 u 1358130204 REF 



SAMPLING ROUND 01 
LOCATION ~3SB08 
SAMPLE DATE ~ 

2,3,7,8-TCDD 

2,3,7,8-TCDF 

TEQ BIRD HALFND 

TEQBIRD 

TEQ MAMMAL HALFND 

TEQMAMMAL 

TOTALHPCDD 

TOTALHPCDF 

TOTALHXCDD 

TOTALHXCDF 

TOTALPECDD 

TOTALPECDF 

TOTAL TCDD 

TOTALTCDF 

Volatile Oraanlcs 1unnc111 

1, 1, 1,2-TETRACHLOROETHANE 

11, 1, 1-TRICHLOROETHANE I I 

REF - Sampling was not conducted due to refusal. 

TA8LEG-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL 8) 
NSWCCRANE 

01 
13S809/15 
3/2&"2003 

0.52 J 1388090002 
0.49 U 1388090002-D 

0.1 u 1388090204 
0.35 J 1388090002 

1.1 1388090002-D 
0.5 u 1388090204 

1.646n 1388090002 
2.92368 1388090002-D 
0.99819 1388090204 
1.135n 1388090002 
2.52268 1388090002-D 
0.21134 1388090204 
1.33067 1388090002 
1.58868 1388090002-D 
0.67824 1388090204 
0.94317 1388090002 
1.18518 1388090002-D 
0.26874 1388090204 

28 1388090002 
38.4 1388090002-D 

17 1388090204 
3.7 1388090002 

4.6 J 1388090002-D 
1.5 J 1388090204 

3.1 1388090002 
4.2 J 1388090002-D 
2.5 J 1388090204 
3.1 J 1388090002 
3.4 J 1388090002-D 
2.4 J 1388090204 

0.34 u 1388090002 
0.2 U 1388090002-D 
0.2 u 1388090204 
7.6 J 1388090002 

15.3 J 1388090002-D 
6.1 J 1388090204 
0.52 1388090002 

1.1 U 1388090002-D 
0.1 u 1388090204 

39.9 J 1388090002 
55.4 J 1385090002-D 
24.6 J 1388090204 

1.4 u 1385150002 
1.2 u 1388150204 
1.4 u 1385150002 I 

CRANE, INDIANA 
PAGE150F26 

01 01 
13S810 13S811 

312612003 312612003 
0.4 u 1388100002 0.1 u 1388110002 

0.2 u 1388100204 0.1 u 1358110204 
0.56 J 1388100002 1.2 1388110002 

5.2 1388100204 0.2 u 1388110204 
2.539865 1388100002 2.480955 1388110002 

12.76789 1388100204 1.02916 1388110204 
2.1368 1388100002 2.289055 1388110002 

12.44489 1388100204 0.80001 1388110204 
1.614065 1388100002 0.961505 1385110002 

4.78079 1388100204 1.02291 1388110204 
1202 1388100002 0.764855 1388110002 

4.46029 1388100204 0.87001 1388110204 
36.2 1388100002 11.8 1388110002 

21.4 1388100204 47.3 1388110204 
5.3 1388100002 0.38 J 1388110002 

2 J 1388100204 0.1 u 1388110204 
3.8 1388100002 o.n J 1385110002 

1.5 J 1388100204 4 J 1388110204 
4.1 J 1388100002 0.33 1388110002 

5.4 J 1388100204 0.43 1358110204 
0.3 u 1388100002 0.2 u 1388110002 

0.3 u 1388100204 0.1 u 1388110204 
11.8 J 1388100002 4.6 J 1388110002 

40.1 J 1388100204 1.8 1388110204 
0.71 U 13SS100002 0.33 u 1388110002 

3 J 1388100204 0.15 1388110204 
59.4 J 1388100002 36.1 J 1355110002 

211 J 1388100204 12.8 J 1388110204 

I 

01 01 01 
13S812 13S813 13S814 

312612003 3126/2003 3/26f2003 
0.2 u 1388120002 0.2 u 1388130002 0.1 u 1388140001 

0.1 u 1388120204 0.1 u 1388130204 REF 
0.1 u 1358120002 0.53 J 1388130002 21 1388140001 

0.09 u 1388120204 0.1 u 1358130204 REF 
0.43942 1388120002 2.42823 1388130002 44.68305 1388140001 

0.69932 1388120204 0.68368 1388130204 REF 
0.08942 1388120002 2.28123 1388130002 44.51305 1388140001 

0.52732 1388120204 0.45603 1388130204 REF 
0.44682 1388120002 1.96373 1388130002 15.05895 1388140001 

0.76352 1388120204 0.80153 1380130204 REF 
0.16232 1388120002 1.81673 1388130002 14.88895 1388140001 

0.65002 1358120204 0.63103 1358130204 REF 
14.5 1388120002 36.5 1388130002 56 1388140001 

26.4 1388120204 44.1 1388130204 REF 
0.1 u 1388120002 0.57 1388130002 10.1 J 1388140001 

0.1 u 1388120204 0.2 u 1388130204 REF 
1.1 J 1388120002 5 1388130002 8.4 J 1388140001 

0.65 J 1388120204 3.4 J 1388130204 REF 
0.08 u 13SS120002 1.6 1388130002 19.4 J 1385140001 

0.13 u 1388120204 0.1 u 1388130204 REF 
0.2 u 1388120002 0.71 1385130002 2.1 u 1388140001 

0.21 1388120204 0.1 u 1388130204 REF 
0.1 u 1388120002 0.83 1388130002 135 J 1388140001 

0.3 1388120204 0.09 .u 1358130204 REF 
0.2 u 1388120002 0.2 u 1388130002 2.2 u 1388140001 

0.1 u 1380120204 0.1 u 1388130204 REF 
0.1 u 1388120002 7.8 J 1388130002 540 J 1388140001 

0.09 u 1388120204 0.1 u 1380130204 REF 

I I I I 



SAMPLING ROUND 01 
LOCATION ~3SB08 
SAMPLE DATE ~ 

1, 1,2,2-TETRACHLOROETHANE -

1, 1,2-TRICHLOROETHANE 

1, 1-DICHLOROETHANE 

1, 1-DICHLOROETHENE 

1,2,3-TRICHLOROPROPANE 

1,2-DIBROM0-3-CHLOROPROPANE 

1,2-DIBROMOETHANE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

1,4-DIOXANE 

2-BUTANONE 

2-HEXANONE 

3-CHLOROPROPENE 

4-METHYL-2-PENTANONE 

ACETONE 

ACETONITRILE 

ACROLEIN 

ACRYLONITRILE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

REF - Sampling was not conducted due to refusal. 

TABLEG-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

01 
13SB09/15 
3/26/2003 

1.2 u 1358150204 
1.4 u 1355150002 
1.2 u 1358150204 
1.4 u 1355150002 
1.2 u 1358150204 
1.4 u 1355150002 
1.2 u 1358150204 
1.4 u 1355150002 
1.2 u 1358150204 
1.4 u 1355150002 
1.2 u 1358150204 
1.4 u 1355150002 
1.2 u 1358150204 
1.4 u 1355150002 
1.2 u 1358150204 
1.4 u 1355150002 
1.2 u 1358150204 
1.4 u 1355150002 
1.2 u 1358150204 

140 u 1355150002 
120 u 1358150204 
1.4 u 1355150002 

18 1358150204 
1.4 u 1355150002 
1.2 u 1358150204 
1.4 u 1355150002 
1.2 u 1358150204 
1.4 u 1355150002 

3 J 1358150204 
1.4 UJ 1355150002 
89 BJ 1358150204 
56 u 1355150002 
46 u 1358150204 

1.4 UR 1355150002 
1.2 UR 1358150204 

1.4 u 1355150002 
1.2 u 1358150204 
1.4 u 1355150002 
1.2 u 1358150204 
1.4 u 1358150002 
1.2 u 1358150204 
1.4 u 1355150002 
1.2 u 1358150204 

1.4 UJ 1355150002 
1.2 UJ 1358150204 
1.4 UJ 1358150002 

CRANE, INDIANA 
PAGE160F26 

01 
13SB10 

3/26/2003 

01 
13SB11 

3/26/2003 

01 01 01 
13SB12 13SB13 13SB14 

3f26/2003 3/26/2003 3/2612003 



SAMPLING ROUND 01 
LOCATION 3S808 
SAMPLE DATE 130/2003 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLORODIBROMOMETHANE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CHLOROPRENE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

Dl8ROMOMETHANE 

DICHLORODIFLUOROMETHANE 

ETHYL METHACRYLATE 

ETHYLBENZENE 

IS08UTANOL 

METHACRYLONITRILE 

METHYL IODIDE 

METHYL METHACRYLATE 

METHYLENE CHLORIDE 

PROPIONITRILE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TOTAL XYLENES 

REF - Sampling was not conducted due to refusal. 

TA8LEG-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL 8) 
NSWCCRANE 

01 
13S809/15 
3l26l2003 

1.2 UJ 1388150204 
1.4 U 13SS150002 
1.2 u 1388150204 
1.4 U 13SS150002 
1.2 u 13$8150204 
1.4 U 13SS150002 
1.2 u 13$8150204 
1.4 U 13SS150002 
1.2 u 1388150204 
1.4 U 13SS150002 
1.2 u 1388150204 
1.4 U 13SS150002 
1.2 u 1388150204 
1.4 U 13SS150002 
1.2 u 13$8150204 
1.4 U 13SS150002 
1.2 u 13$8150204 
1.4 U 13SS150002 
1.2 u 1388150204 
1.4 U 13SS150002 
1.2 u 13$8150204 

1.4 UJ 13SS150002 
7 J 13$8150204 

1.4 U 13SS150002 
1.2 u 13$8150204 
1.4 U 13SS150002 
1.2 u 1388150204 
56 U 13SS150002 
46 u 1388150204 
1.4 U 13SS150002 
1.2 u 1388150204 
1.4 U 13SS150002 
1.2 u 13$8150204 
1.4 U 13SS150002 
1.2 u 1388150204 

1.4 UJ 13SS150002 
1.2 UJ 1388150204 

56 U 13SS150002 
46 u 1388150204 
1.4 U 13SS150002 
1.2 u 1388150204 
1.4 U 13SS150002 
1.2 u 1388150204 
1.4 U 13SS150002 
1.2 u 13$8150204 
1.4 U 13SS150002 

CRANE, INDIANA 
PAGE170F26 

01 
13S810 

3l26l2003 

01 
138811 

3l26l2003 

01 01 01 
138812 13S813 13S814 

3f26/2003 3l'26l2003 3f26/2003 



SAMPLING ROUND 01 
LOCATION 3SB08 
SAMPLE DATE !30/2003 

TRAN8-1,2-DICHLOROETHENE 

TRAN8-1,3-DICHLOROPROPENE 

TRAN8-1,4-DICHLOR0-2-BUTENE 

TRICHLOROETHENE 

TRICHLOROFLUOROMETHANE 

VINYL ACETATE 

VINYL CHLORIDE 

Semivolatile Oraanics l11n11cn1 

1,2,4,5-TETRACHLOR08ENZENE 

1,2,4-TRICHLOR08ENZENE 

1,2-DICHLOR08ENZENE 

1,3-DICHLOR08ENZENE 

1,4-DICHLOR08ENZENE 

1,4-NAPHTHOQUINONE 

1,4-PHENYLENEDIAMINE 

1-NAPHTHYLAMINE 

2,2'-0XY818(1-CHLOROPROPANE) 

2,3,4,6-TETRACHLOROPHENOL 

REF - Sampling was not conducted due to refusal. 

TABLE G·1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

01 
13SB09/15 
312612003 

1.2 u 1388150204 
1.4 u 1388150002 
1.2 u 1388150204 
1.4 u 1388150002 
1.2 u 1388150204 
1.4 u 1388150002 
12 u 1388150204 
1.4 u 1388150002 
1.2 u 1388150204 

3 J 1388150002 
3 J 1388150204 

1.4 u 1388150002 
12 u 1388150204 
1.4 u 1388150002 
1.2 u 1388150204 

90 u 1388090002 
89 U 1388090002-D 
76 u 1388090204 
90 u 1388090002 
89 U 1388090002-D 
76 u 1388090204 
90 u 1388090002 
89 U 1388090002-D 
76 u 1388090204 
90 u 1388090002 
89 U 1388090002-D 
76 u 1388090204 
90 u 1388090002 
89 U 138S090002-D 
76 u 1388090204 
90 u 1388090002 
89 U 1388090002-D 
76 u 1388090204 

90 UJ 1388090002 
89 UJ 138S090002-D 
76 UJ 1388090204 
90 u 1388090002 
89 U 1388090002-D 
76 u 1388090204 
90 u 138S090002 
89 U 138S090002-D 
76 u 1388090204 
90 u 1388090002 
89 U 1388090002-D 
76 u 1388090204 

CRANE, INDIANA 
PAGE180F26 

01 
13SB10 

3l26l2003 

82 U 1388100002 

77 u 1388100204 
82 u 1388100002 

77 u 1388100204 
82 u 1388100002 

77 u 1388100204 
82 U 1388100002 

77 u 1388100204 
82 U 1388100002 

77 u 1388100204 
82 u 1388100002 

77 u 1388100204 
82 UJ 1388100002 

77 UJ 1388100204 
82 U 1388100002 

77 u 1388100204 
82 u 1388100002 

77 u 1388100204 
82 u 1388100002 

77 u 1388100204 

01 
13SB11 

3/26/2003 

80 u 1388110002 

78 u 1388110204 
80 u 1388110002 

78 u 1388110204 
80 u 1388110002 

78 u 1388110204 
80 u 1388110002 

78 u 1388110204 
80 u 1388110002 

78 u 1388110204 
80 u 1388110002 

78 u 1388110204 
80 UJ 1388110002 

78 UJ 1388110204 
80 u 1388110002 

78 u 1388110204 
80 u 1388110002 

78 u 1388110204 
80 u 13SS110002 

78 u 1388110204 

01 01 01 
13SB12 13SB13 13SB14 

3/26/2003 3/26/2003 3/26/2003 

82 u 1388120002 81 u 1388130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 
82 u 1388120002 81 u 1388130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 
82 u 1388120002 81 u 1388130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 
82 u 1388120002 81 u 1388130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 
82 u 1388120002 81 u 1388130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 
82 U 13SS120002 81 u 1388130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 
82 .UJ 1388120002 81 UJ 1388130002 85 UJ 1388140001 

76 UJ 1388120204 83 UJ 1388130204 REF 
82 u 1388120002 81 u 1388130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 
82 u 1388120002 81 u 1388130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 
82 U 13SS120002 81 u 1388130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 



SAMPLING ROUND 01 
LOCATION 3SB08 
SAMPLE DATE !30/2003 
2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,6-DICHLOROPHENOL 

2·ACETYLAMINOFLUORENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2·METHYLPHENOL 

2-NAPHTHYLAMINE 

2·NITROANIUNE 

2-NITROPHENOL 

2·PICOUNE 

3&4-METHYLPHENOL 

REF • Sampling was not conducted due to refusal. 

TABLE G-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 190F26 

01 01 01 
13SB09/15 13SB10 13SB11 
3126/2003 3126/2003 3/26/2003 

90 u 1388090002 82 u 1388100002 80 u 1388110002 
89 U 1388090002·0 
76 u 1388090204 77 u 1388100204 78 u 1388110204 
90 u 1388090002 82 U 1388100002 80 u 1388110002 
89 U 1388090002·0 
76 u 1388090204 77 u 1388100204 78 u 1388110204 
90 u 1388090002 82 U 1388100002 80 u 1388110002 
89 u 1388090002·0 
76 u 1388090204 77 u 1388100204 78 u 1388110204 
90 u 1388090002 82 u 1388100002 80 u 1388110002 
89 U 1388090002-D 
76 u 1388090204 77 u 1388100204 78 u 1388110204 
90 u 1388090002 82 U 1388100002 80 u 1388110002 
89 U 1388090002-D 
76 u 1388090204 77 u 1388100204 78 u 1388110204 
90 u 1388090002 82 U 1388100002 80 u 1388110002 
89 U 1388090002-D 
76 u 1388090204 77 u 1388100204 78 u 1388110204 
90 u 1388090002 82 u 1388100002 80 u 1388110002 
89 U 1388090002-D 
76 u 1388090204 77 u 1388100204 78 u 1388110204 
90 u 1388090002 82 U 1388100002 80 u 1388110002 
89 U 1388090002-D 
76 u 1388090204 77 u 1388100204 78 u 1388110204 
90 u 1388090002 82 U 1388100002 80 u 1388110002 
89 U 1388090002-D 
76 u 1388090204 77 u 1388100204 78 u 1388110204 
4.4 u 1388090002 4.1 u 1388100002 3.9 u 1388110002 
4.4 U 1388090002-D 
3.7 u 1388090204 3.8 u 1388100204 3.9 u 1388110204 
90 u 1388090002 82 u 1388100002 80 u 1388110002 
89 U 1388090002-D 
76 u 1388090204 77 u 1388100204 78 u 1388110204 
90 u 1388090002 82 U 1388100002 80 u 1388110002 
89 U 1388090002·0 
76 u 1388090204 77 u 1388100204 78 u 1388110204 
90 u 1388090002 82 U 1388100002 80 u 1388110002 
89 U 1388090002-D 
76 u 1388090204 77 u 1388100204 78 u 1388110204 
90 u 1388090002 82 u 1388100002 80 u 1388110002 
89 U 1388090002·0 
76 u 1388090204 77 u 1388100204 78 u 1388110204 
90 u 1388090002 82 u 1358100002 80 u 1388110002 
89 U 1388090002·0 
76 u 1388090204 77 u 1388100204 78 u 1388110204 
90 u 1388090002 82 u 1388100002 80 u 1388110002 

01 01 01 
13SB12 13SB13 13SB14 

312612003 312612003 3/26/2003 
82 u 1388120002 81 u 1388130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 
82 U 1388120002 81 u 1388130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 
82 u 1388120002 81 u 13$$130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 
82 u 1388120002 81 u 1388130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 
82 U 1388120002 81 u 1388130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 
82 U 1388120002 81 u 13$$130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 
82 u 1388120002 81 u 1388130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 
82 u 1388120002 81 u 1388130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 
82 U 1388120002 81 u 1388130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 
4 u 1388120002 4 u 1388130002 4.2 u 1388140001 

3.8 u 1388120204 4.1 u 1388130204 REF 
82 u 1388120002 81 u 1388130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 
82 U 1388120002 81 u 1388130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 
82 U 1388120002 81 u 1388130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 
82 u 1388120002 81 u 1388130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 
82 u 1388120002 81 u 1388130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 
82 u 1388120002 81 u 1388130002 85 u 1388140001 



SAMPLING ROUND 01 
LOCATION 3SB08 
SAMPLE DATE ~ 

3,3'-DICHLOROBENZIDINE 

3,3'-DIMETHYLBENZIDINE 

3-METHYLCHOLANTHRENE 

3-NITROANILINE 

4,6-DINITR0-2-METHYLPHENOL 

4-AMINOBIPHENYL 

4-8ROMOPHENYL PHENYL ETHER 

4-CHLOR0-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-NITROANILINE 

4-NITROPHENOL 

4-NITROQUINOLINE-1-0XIDE 

5-NITRO-O-TOLUIDINE 

7, 12-DIMETHYL8ENZ(A)ANTHRACENE 

REF - Sampling was not conducted due to refusal. 

TABLE G-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

01 
13SB09/15 
3126/2003 

89 U 1356090002-D 
560 1368090204 

90 u 1356090002 
89 U 1366090002-D 
76 u 1368090204 
90 U 1366090002 
89 U 1356090002-D 
76 u 1358090204 
90 U 13SS090002 
89 U 1356090002-D 
76 u 1358090204 
90 u 1355090002 
89 U 1355090002-D 
76 u 1358090204 
90 U 1366090002 
89 U 1366090002-D 
76 u 1358090204 
90 U 1366090002 
89 U 1356090002-D 
76 u 1368090204 
90 U 1365090002 
89 U 1385090002-D 
76 u 1368090204 
90 u 1355090002 
89 U 1365090002-D 
76 u 1358090204 
90 u 1356090002 
89 U 1356090002-D 
76 u 1368090204 
90 u 1356090002 
89 U 1365090002-D 
76 u 1368090204 
90 U 1365090002 
89 U 1355090002-D 
76 u 1368090204 
90 u 1355090002 
89 U 1385090002-D 
76 u 1358090204 

90 UR 1355090002 
89 UR 1355090002-D 
76 UR 1358090204 

90 u 1356090002 
89 U 138$090002-D 
76 u 1358090204 
90 u 1355090002 
89 U 1356090002-D 

CRANE, INDIANA 
PAGE200F26 

01 
13SB10 

3/26/2003 

77 U 1368100204 
82 u 1356100002 

77 u 1388100204 
82 u 1355100002 

77 u 1368100204 
82 U 1355100002 

77 u 1358100204 
82 u 1356100002 

77 u 1388100204 
82 u 1386100002 

77 u 1368100204 
82 U 1355100002 

77 u 1358100204 
82 u 1356100002 

77 u 1388100204 
82 U 1356100002 

77 u 1358100204 
82 U 1386100002 

77 u 1358100204 
82 U 1366100002 

77 u 1368100204 
82 u 1385100002 

77 u 1358100204 
82 u 1355100002 

77 u 1358100204 
82 UR 1366100002 

77 UR 1358100204 
82 U 1386100002 

77 u 1388100204 
82 U 1386100002 

01 
13SB11 

312612003 

78 u 1368110204 
80 U 1365110002 

78 u 1368110204 
80 u 138$110002 

78 u 1358110204 
80 u 1356110002 

78 u 1358110204 
80 u 1368110002 

78 u 1368110204 
80 u 1368110002 

78 u 1368110204 
80 u 1385110002 

78 u 1368110204 
80 u 1368110002 

78 u 1358110204 
80 u 1358110002 

78 u 1358110204 
80 u 1368110002 

78 u 1358110204 
80 u 1358110002 

78 u 1358110204 
80 u 138$110002 

78 u 1368110204 
80 u 1368110002 

78 u 1368110204 
80 UR 1368110002 

78 UR 1368110204 
80 u 1368110002 

78 u 1388110204 
80 u 1388110002 

01 01 01 
13SB12 13SB13 13SB14 

3/26/2003 3126/2003 3126/2003 

76 u 1368120204 83 u 1358130204 REF 
82 u 1358120002 81 u 138$130002 85 u 1358140001 

76 u 1368120204 83 u 1388130204 REF 
82 u 1358120002 81 u 1385130002 85 U 1366140001 

76 u 1368120204 83 u 1358130204 REF 
82 u 1358120002 81 U 1365130002 85 U 1365140001 

76 u 1358120204 83 u 1388130204 REF 
82 u 1358120002 81 u 1386130002 85 u 1386140001 

76 u 1358120204 83 u 1388130204 REF 
82 U 1358120002 81 u 1358130002 85 u 1368140001 

76 u 1368120204 83 u 1358130204 REF 
82 u 1358120002 81 u 1356130002 85 U 1356140001 

76 u 1368120204 83 u 1358130204 
82 U 1358120002 81 u 1386130002 85 u 1388140001 

76 u 1368120204 83 u 1358130204 REF 
82 u 1358120002 81 u 138$130002 85 u 1385140001 

76 u 1358120204 83 u 1388130204 REF 
82 u 1368120002 81 u 1388130002 85 u 1358140001 

76 u 1358120204 83 u 1388130204 REF 
82 U 1358120002 81 u 1355130002 85 u 1368140001 

76 u 1368120204 83 u 1388130204 REF 
82 u 1358120002 81 u 1386130002 85 U 1365140001 

76 u 1368120204 83 u 1358130204 REF 
82 u 1358120002 81 u 1385130002 85 u 1358140001 

76 u 1358120204 83 u 1388130204 REF 
82 UR 1358120002 81 UR 1386130002 85 UR 1388140001 

76 UR 1358120204 83 UR 1388130204 REF 
82 u 138$120002 81 u 1385130002 85 u 1388140001 

76 u 1358120204 83 u 1358130204 REF 
82 u 1388120002 81 u 1385130002 85 u 1388140001 



SAMPLING ROUND 01 
LOCATION 38808 
SAMPLE DATE l30/2003 

A,A-DIMETHYLPHENETHYLAMINE 

ACENAPHTHENE 

ACENAPHTHYLENE 

ACETOPHENONE 

ANILINE 

ANTHRACENE 

ARAMITE 

8ENZO(A)ANTHRACENE 

8ENZO(A)PYRENE 

8ENZ0(8)FLUORANTHENE 

8ENZO(G,H,l)PERYLENE 

8ENZO(K)FLUORANTHENE 

8ENZYL ALCOHOL 

818(2-CHLOROETHOXY)METHANE 

818(2-CHLOROETHYL)ETHER 

REF - Sampling was not conducted due to refusal. 

TABLE G-1 

SUMMARY OF ANAL VTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE21 OF26 

01 01 01 
13SB09/15 138810 138811 
3126/2003 3126/2003 3126/2003 

76 u 1388090204 n u 1350100204 78 u 1388110204 
90 UJ 1388090002 82 UJ 1388100002 80 UJ 1388110002 
89 UJ 1388090002-D 
76 UJ 1388090204 n UJ 1388100204 78 UJ 1388110204 

52 J 1388090002 4.1 u 1388100002 3.9 u 1388110002 
4.4 UJ 1388090002-0 
3. 7 u 1388090204 3.8 u 1388100204 3.9 u 1388110204 
4.4 u 1388090002 4.1 u 1388100002 3.9 u 1388110002 
4.4 U 1388090002-0 
3.7 u 1388090204 3.8 u 1388100204 3.9 u 1388110204 
90 u 1388090002 82 u 1388100002 80 u 1388110002 
150 J 1388090002-0 
76 u 1388090204 n u 1350100204 78 u 1388110204 
90 u 1388090002 82 U 1388100002 80 U 13SS110002 
89 U 1388090002-0 
76 u 1388090204 n u 1350100204 78 u 1388110204 

210 J 1388090002 4.1 u 1388100002 3.9 u 1388110002 
4.4 UJ 1388090002-0 
3.7 u 1388090204 3.8 u 1388100204 3.9 u 1388110204 

· 90 UR 1388090002 82 UR 1388100002 80 UR 1388110002 
89 UR 1388090002-0 
76 UR 1388090204 n UR 1388100204 78 UR 1388110204 
1100 J 1388090002 7 J 1388100002 5 J 1388110002 

44 J 1388090002-0 
3.7 u 1388090204 3.8 u 1388100204 3.9 u 1388110204 

1000 J 1388090002 7 J 1388100002 6 J 1388110002 
71 J 1388090002-0 

3.7 u 1388090204 3.8 u 1388100204 3.9 u 1388110204 
1100 J 1388090002 14 1388100002 9 1388110002 

93 J 1388090002-0 
3.7 u 1388090204 3.8 u 1388100204 3.9 u 1388110204 
750 J 1388090002 8 J 1388100002 6 J 1388110002 

57 J 1388090002-0 
3.7 u 1388090204 3.8 u 1388100204 3.9 u 1388110204 
640 J 1388090002 8 J 1388100002 5 J 1388110002 
74 J 1388090002-0 

3.7 u 1388090204 3.8 u 1388100204 3.9 u 1388110204 
90 u 1388090002 82 u 1388100002 80 u 1388110002 
89 u 1388090002-D 
76 u 1388090204 n u 1350100204 78 u 1388110204 
90 u 1388090002 82 u 1388100002 80 u 13SS110002 
89 U 1388090002-0 
76 u 1388090204 n u 1350100204 78 u 1388110204 
90 u 1388090002 82 U 1388100002 80 u 1388110002 
89 u 1388090002-0 
76 u 1388090204 n u 1388100204 78 u 1388110204 

01 01 01 
138812 13SB13 13SB14 

312612003 3126/2003 3126/2003 
76 u 1388120204 83 U 1388130204 REF 

82 UJ 1388120002 81 UJ 1388130002 85 UJ 1388140001 

76 UJ 1388120204 83 UJ 1388130204 REF 
4 u 1388120002 4 u 1388130002 4.2 u 1388140001 

3.8 u 1388120204 4.1 u 1388130204 REF 
4 u 1388120002 4 u 1388130002 4.2 u 1388140001 

3.8 u 1388120204 4.1 u 1388130204 REF 
82 U 1388120002 81 u 1388130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 
82 U 1388120002 81 u 1388130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 
4 u 1388120002 4 u 1388130002 4.2 u 1388140001 

3.8 u 1388120204 4.1 u 1388130204 REF 
82 UR 1388120002 81 UR 1388130002 85 UR 1388140001 

76 UR 1388120204 83 UR 1388130204 REF 
4 J 1388120002 4 u 1388130002 8 J 1388140001 

3.8 u 1388120204 4.1 u 1388130204 REF 
4 u 1388120002 4 u 1388130002 10 1388140001 

3.8 u 1388120204 4.1 u 1388130204 REF 
4 u 1388120002 4 u 1388130002 14 J 1388140001 

3.8 u 1388120204 4.1 u 1388130204 REF 
4 u 1388120002 4 u 1388130002 9 1388140001 

3.8 u 1388120204 4.1 u 1388130204. REF 
4 u 1388120002 4 u 1388130002 10 1388140001 

3.8 u 1388120204 4.1 u 1388130204 REF 
82 U 1388120002 81 u 1388130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 
82 u 1388120002 81 u 1388130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 
82 u 1388120002 81 u 1388130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 



SAMPLING ROUND 01 
LOCATION l3SB08 
SAMPLE DATE ~3 
Bl5(2-ETHYLHEXYL)PHTHALA TE 

BUTYL BENZVL PHTHALATE 

CHLOR08ENZILATE 

CHRY5ENE 

DIALLATE 

Dl8ENZO(A,H)ANTHRACENE 

Dl8ENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALA TE 

Dl-N-8UTYL PHTHALA TE 

01-N-OCTYL PHTHALA TE 

DIPHENYLAMINE 

ETHYL METHANE 8ULFONATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOR08ENZENE 

REF - Sampling was not conducted due to refusal. 

TABLE G·1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

01 
13SB09/15 
3/26/2003 

140 J 1355090002 
100 J 1355090002-D 
76 u 1358090204 
90 u 1355090002 
89 U 1355090002-D 
76 u 1358090204 
90 u 1355090002 
89 U 1355090002-D 
76 u 1358090204 

1100 J 1355090002 
n J 1355090002-D 

3.7 u 1358090204 
90 u 1388090002 
89 U 1355090002-D 
76 u 1358090204 

200 J 1355090002 
16 J 1355090002-D 

3.7 u 1358090204 
90 u 1355090002 
89 u 1358090002-D 
76 u 1358090204 
90 u 1355090002 
89 U 1355090002-D 
76 u 1358090204 
90 u 1355090002 
89 U 1355090002-D 
76 u 1358090204 
90 u 1358090002 
89 U 1385090002-D 
76 u 1358090204 
90 u 1355090002 
89 U 1355090002-D 
76 u 1388090204 
90 u 1385090002 
89 u 1358090002-D 
76 u 1358090204 
90 u 1355090002 
89 U 1355090002-D 
76 u 1358090204 

1800 J 1355090002 
23 J 1358090002-D 

3.7 u 1358090204 
50 J 1355090002 

4.4 UJ 1355090002-D 
3.7 u 1358090204 
90 u 1358090002 

CRANE, INDIANA 
PAGE220F26 

01 
138810 

3/26/2003 
110 J 1355100002 

110 J 135B100204 
82 u 1355100002 

n u 1350100204 
82 u 1358100002 

n u 1350100204 
13 1355100002 

3.8 u 1358100204 
82 u 1358100002 

n u 1350100204 
4.1 u 1355100002 

3.8 u 1388100204 
82 u 1358100002 

n u 1358100204 
82 u 1358100002 

n u 1350100204 
82 U 1358100002 

n u 135B100204 
82 u 1358100002 

n u 1388100204 
82 u 1358100002 

n u 1358100204 
82 u 1358100002 

n u 1350100204 
82 u 1355100002 

n u 1358100204 
10 1358100002 

3.8 u 1388100204 
4.1 u 1358100002 

3.8 u 1388100204 
82 u 1355100002 

01 
13SB11 

3/26/2003 
80 u 1355110002 

78 u 135B110204 
80 u 1355110002 

78 u 135B110204 
80 u 1355110002 

78 u 135B110204 
10 1355110002 

3.9 u 1358110204 
80 u 1358110002 

78 u 138B110204 
3.9 u 1358110002 

3.9 u 1358110204 
80 u 1358110002 

78 u 138B110204 
80 u 1358110002 

78 u 1388110204 
80 u 1358110002 

78 u 138B110204 
80 u 1385110002 

78 u 1358110204 
80 u 1358110002 

78 u 138B110204 
80 u 1358110002 

78 u 1358110204 
80 u 1358110002 

78 u 1358110204 
6 J 1355110002 

3.9 u 1358110204 
3.9 u 1388110002 

3.9 u 1358110204 
80 u 1358110002 

01 01 01 
13SB12 13SB13 13SB14 

3l26/2003 3f26/2003 3/26/2003 
130 J 1355120002 81 u 1355130002 190 BU 1355140001 

76 u 135B120204 83 u 135B130204 REF 
82 u 1355120002 81 u 1355130002 85 u 1355140001 

76 u 138B120204 83 u 1388130204 REF 
82 u 1385120002 81 u 1385130002 85 u 1388140001 

76 u 138B120204 83 u 1388130204 REF 
4 u 1355120002 4 u 1358130002 11 1388140001 

3.8 u 135B120204 4.1 u 1358130204 REF 
82 U 1358120002 81 u 1358130002 85 u 1388140001 

76 u 138B120204 83 u 1358130204 REF 
4 u 1358120002 4 u 1358130002 4.2 u 1358140001 

3.8 u 1358120204 4.1 u 1358130204 REF 
82 u 1388120002 81 u 1385130002 85 u 1388140001 

76 u 1388120204 83 u 1358130204 REF 
82 u 1388120002 81 u 1385130002 85 u 1388140001 

76 u 135B120204 83 u 1388130204 REF 
82 u 1355120002 81 u 1355130002 85 u 1388140001 

76 u 138B120204 83 u 1388130204 REF 
82 u 1388120002 81 u 1358130002 85 u 1388140001 

76 u 1358120204 83 u 1388130204 REF 
82 u 1388120002 81 u 1388130002 85 u 1388140001 

76 u 1388120204 83 u 1358130204 REF 
82 u 1388120002 81 u 1388130002 85 u 1388140001 

76 u 1388120204 83 u 1388130204 REF 
82 u 1388120002 81 u 1388130002 85 u 1388140001 

76 u 1358120204 83 u 1388130204 REF 
7 J 1358120002 4 u 1388130002 9 1388140001 

3.8 u 1358120204 4.1 u 1388130204 REF 
4 u 1388120002 4 u 1385130002 4.2 u 1388140001 

3.8 u 1388120204 4.1 u 1388130204 REF 
82 U 13SS120002 81 u 1358130002 85 u 1358140001 



SAMPLING ROUND 01 
LOCATION l3S808 
SAMPLE DATE f3ol2om 

HEXACHLOR08UTJ'DIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

HEXACHLOROPROPENE 

INDEN0(1,2,3-CD)PYRENE 

150DRIN 

150PHORONE 

1505AFROLE 

KE PONE 

METHAPYRILENE 

METHYL METHANE 8ULFONATE 

NAPHTHALENE 

N-NITR050DIETHYLAMINE 

N-NITR050DIMETHYLAMINE 

N-NITR050-Dl-N-8UTYLAMINE 

REF - Sampling was not conducted due to refusal. 

TA8LEG·1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL 8) 
NSWCCRANE 

01 
13S809/15 
312612003 

89 U 1388090002-D 
76 u 1388090204 
90 u 1385090002 
89 U 1388090002-D 
76 u 1388090204 
90 u 1388090002 
89 U 1385090002-D 
76 u 1388090204 
90 u 1385090002 
89 U 1385090002-D 
76 u 1388090204 
90 u 1358090002 
89 U 1388090002-D 
76 u 1388090204 

650 J 1385090002 
51 J 1388090002-D 

3.7 u 1388090204 
90 u 1358090002 
89 U 1385090002-D 
76 u 1388090204 
90 u 1385090002 
89 U 1385090002-D 
76 u 1388090204 
90 u 1385090002 
89 U 1385090002-D 
76 u 1388090204 

90 UJ 1388090002 
89 UJ 1385090002-D 
76 UJ 1388090204 

90 u 1385090002 
89 U 1388090002-D 
76 u 1388090204 
90 u 1385090002 
89 U 1385090002-D 
76 u 1388090204 
4.4 u 1385090002 
4.4 U 1385090002-D 
3.7 u 1388090204 
90 u 1355090002 
89 U 1385090002-D 
76 u 1388090204 
90 u 1385090002 
89 U 1385090002-D 
76 u 1388090204 
90 u 1385090002 
89 U 1385090002-D 

CRANE, INDIANA 
PAGE230F26 

01 
13$810 

312612003 

77 u 1388100204 
82 U 1355100002 

77 u 1358100204 
82 U 1355100002 

77 u 1358100204 
82 u 1355100002 

77 u 1358100204 
82 U 1355100002 

77 u 1358100204 
7 J 1385100002 

3.8 u 1358100204 
82 U 1355100002 

77 u 1358100204 
82 U 1355100002 

77 u 1358100204 
82 U 1355100002 

77 u 1388100204 
82 UJ 1355100002 

77 UJ 1388100204 
82 u 1385100002 

77 U 1358100204 
82 u 1355100002 

77 u 1388100204 
5 J 1385100002 

3.8 u 1358100204 
82 U 1355100002 

77 u 1388100204 
82 u 1385100002 

77 U 1358100204 
82 U 1355100002 

01 
138811 

3/2612003 

78 u 1388110204 
80 u 1385110002 

78 u 1388110204 
80 u 1385110002 

78 u 1358110204 
80 u 1355110002 

78 u 1358110204 
80 u 1385110002 

78 u 1358110204 
4 J 1355110002 

3.9 u 1358110204 
80 u 1355110002 

78 u 1388110204 
80 u 1355110002 

78 u 1358110204 
80 u 1355110002 

78 u 1358110204 
80 UJ 1388110002 

78 UJ 1388110204 
80 u 1355110002 

78 u 1358110204 
80 u 1388110002 

78 u 1358110204 
3.9 u 1358110002 

3.9 u 1388110204 
80 u 1355110002 

78 u 1358110204 
80 u 1385110002 

78 u 1358110204 
80 u 1355110002 

01 01 01 
13S812 13S813 13S814 

312612003 3/26/2003 3/2612003 

76 u 1358120204 83 u 1388130204 REF 
82 u 1355120002 81 u 1385130002 85 u 1355140001 

76 u 1358120204 83 u 1358130204 REF 
82 u 1355120002 81 u 1355130002 85 u 1355140001 

76 u 1358120204 83 u 1358130204 REF 
82 u 1355120002 81 u 1385130002 85 u 1355140001 

76 u 1358120204 83 u 1388130204 REF 
82 u 1385120002 81 u 1385130002 85 u 1355140001 

76 u 1358120204 83 u 1388130204 REF 
4 u 1355120002 4 u 1385130002 7 J 1355140001 

3.8 u 1358120204 4.1 u 1388130204 REF 
82 u 1355120002 81 u 1355130002 85 u 1358140001 

76 u 1358120204 83 U 1358130204 REF 
82 u 1355120002 81 u 1355130002 85 u 1355140001 

76 u 1358120204 83 u 1358130204 REF 
82 U 1355120002 81 u 1355130002 85 u 1355140001 

76 u 1358120204 83 u 1388130204 REF 
82 UJ 1355120002 81 UJ 1385130002 85 UR 1355140001 

76 UJ 1358120204 83 UJ 1358130204 REF 
82 u 1355120002 81 u 1355130002 85 u 1358140001 

76 u 1358120204 83 u 1358130204 REF 
82 u 1355120002 81 u 1385130002 85 u 1355140001 

76 u 1358120204 83 U 1358130204 REF 
4 u 1355120002 4 u 1385130002 4.2 u 1355140001 

3.8 u 1358120204 4.1 u 1358130204 REF 
82 u 1355120002 81 u 1355130002 85 u 1355140001 

76 u 1358120204 83 u 1358130204 REF 
82 u 1355120002 81 u 1355130002 85 u 1355140001 

76 u 1358120204 83 U 1388130204 REF 
82 u 1355120002 81 u 1385130002 85 u 1355140001 



SAMPLING ROUND 01 
LOCATION 38808 
SAMPLE DATE r.ronom 

N-NITR050·01-N·PROPYLAMINE 

N·NITROSOMETHYLETHYLAMINE 

N-NITROSOMORPHOLINE 

N-NITROSOPIPERIOINE 

N-NITROSOPYRROLIDINE 

0,0,0-TRIETHYL PHOSPHOROTHIOATE 

0-TOLUIDINE 

P-(DIMETHYLAMINO)AZ08ENZENE 

PENTACHLOR08ENZENE 

PENTACHLOROETHANE 

PENTACHLORONITR08ENZENE 

PHENACETIN 

PHENANTHRENE 

PHENOL 

PRONAMIOE 

REF • Sampling was not conducted due to refusal. 

TA8LEG-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL 8) 
NSWCCRANE 

01 
13SB09/15 
3126/2003 

76 u 1358090204 
90 u 1355090002 
89 U 1355090002·0 
76 u 1358090204 
90 u 1355090002 
89 U 1355090002-0 
76 u 1358090204 
90 u 1355090002 
89 u 1355090002-0 
76 u 1358090204 
90 u 1355090002 
89 U 1355090002-0 
76 u 1358090204 
90 u 1355090002 
89 u 1355090002·0 
76 u 1358090204 
90 u 1355090002 
89 U 1355090002-D 
76 u 1358090204 
90 u 1355090002 
89 U 1355090002-0 
76 u 1358090204 
90 u 1355090002 
89 U 1355090002·0 
76 u 1358090204 
90 U 13SS090002 
89 u 1355090002·0 
76 u 1358090204 
90 u 1355090002 
89 U 1355090002-0 
76 u 1358090204 
90 u 1355090002 
89 u 1355090002-0 
76 u 1358090204 
90 u 1355090002 
89 u 1355090002·0 
76 u 1358090204 

1000 J 1355090002 
8 J 1355090002-0 

3.7 u 1358090204 
90 u 1355090002 
89 U 1355090002-0 
110 J 1358090204 
90 u 1355090002 
89 U 1355090002·0 
76 u 1358090204 

CRANE, INDIANA 
PAGE240F26 

01 
13$810 

312612003 
77 u 1358100204 
82 u 1355100002 

77 u 1358100204 
82 u 1355100002 

77 u 1358100204 
82 u 1355100002 

77 u 1358100204 
82 U 1355100002 

77 u 1358100204 
82 u 1355100002 

77 u 1358100204 
82 U 13SS 100002 

77 u 1358100204 
82 u 1355100002 

77 u 1358100204 
82 u 1355100002 

77 u 1358100204 
82 U 1355100002 

77 u 1358100204 
82 u 1355100002 

77 u 1358100204 
82 u 1355100002 

77 u 1358100204 
82 u 1355100002 

77 u 1358100204 
5 J 1355100002 

3.8 u 1358100204 
82 U 1355100002 

77 u 1358100204 
82 u 1355100002 

77 u 1358100204 

01 
13S811 

3/26/2003 
78 u 1358110204 
80 u 1355110002 

78 u 1358110204 
80 u 1355110002 

78 u 1358110204 
80 u 1355110002 

78 u 1358110204 
80 u 1355110002 

78 u 1358110204 
80 u 1355110002 

78 u 1358110204 
80 u 1355110002 

78 u 1358110204 
80 u 1355110002 

78 u 1358110204 
80 u 1355110002 

78 u 1358110204 
80 u 1355110002 

78 u 1358110204 
80 u 1355110002 

78 u 1358110204 
80 u 1355110002 

78 u 1358110204 
80 u 1355110002 

78 u 1358110204 
3.9 u 1355110002 

3.9 u 1358110204 
80 u 1355110002 

78 u 1358110204 
80 u 1355110002 

78 u 1358110204 

01 01 01 
138812 138813 13S814 

3/26l2003 3126/2003 3126/2003 
76 u 1358120204 83 u 1358130204 REF 
82 u 1355120002 81 u 1355130002 85 u 1355140001 

76 u 1358120204 83 u 1358130204 REF 
82 u 1355120002 81 u 1355130002 85 u 1358140001 

76 u 1358120204 83 u 1358130204 REF 
82 u 1355120002 81 u 1355130002 85 u 1358140001 

76 u 1358120204 83 u 1358130204 REF 
82 u 1355120002 81 u 1355130002 85 u 1355140001 

76 u 1358120204 83 u 1358130204 REF 
82 u 1355120002 81 u 1355130002 85 u 1355140001 

76 u 1358120204 83 u 1358130204 REF 
82 u 1355120002 81 u 1355130002 85 u 1355140001 

76 u 1358120204 83 u 1358130204 REF 
82 u 1355120002 81 u 1355130002 85 u 1355140001 

76 u 1358120204 83 u 1358130204 REF 
82 u 1355120002 81 u 1355130002 85 u 1358140001 

76 u 1358120204 83 u 1358130204 REF 
82 u 1355120002 81 u 1355130002 85 u 1355140001 

76 u 1358120204 83 u 1358130204 REF 
82 u 1355120002 81 u 1355130002 85 u 1355140001 

76 u 1358120204 83 u 1358130204 REF 
82 u 1355120002 81 u 1355130002 85 u 1358140001 

76 u 1358120204 83 u 1358130204 REF 
82 u 1355120002 81 u 1355130002 85 u 1355140001 

76 u 1358120204 83 u 1358130204 REF 
6 J 1355120002 4 u 1355130002 4.2 u 1358140001 

3.8 u 1358120204 4.1 u 1358130204 REF 
82 u 1355120002 81 u 1355130002 85 u 1355140001 

76 u 1358120204 83 u 1358130204 REF 
82 u 1355120002 81 u 1355130002 85 u 1355140001 

76 u 1358120204 83 u 1358130204 REF 



SAMPLING ROUND 01 
LOCATION 3$808 
SAMPLE DATE 130/2003 
PYRENE 

PYRIDINE 

8AFROLE 

Pesticides PCBs (un11cn1 
AROCLOR-1016 

AROCLOR-1221 

AROCLOR· 1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

Herbicides (uatKQt 
HEXACHLOROPHENE 

PENTACHLOROPHENOL 

Miscellaneous Parameter 
CATION EXCHANGE CAPACITY (MEQ/1) 1385080002 

1385080002·0 
1388080608 

PH (8.U.) 1385080002 
1385080002-D 
1388080608 

TOTAL ORGANIC CARBON (mg/kg) 1385080002 

REF • Sampling was not conducted due to refusal. 

TABLE G-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

01 
13SB09/15 
312612003 

2400 J 1388090002 
26 J 13$8090002·0 

3.7 u 1388090204 
90 U 1388090002 
89 U 1388090002-D 
76 u 1388090204 
90 U 1388090002 
89 U 1388090002-D 
76 u 1388090204 

23 U 138S090002 
23 U 13SS090002·D 
19 u 1388090204 
46 U 1388090002 
45 U 1388090002-D 
39 u 1388090204 
23 U 1385090002 
23 U 1385090002·0 
19 u 1388090204 
23 U 1388090002 
23 U 1388090002·0 
19 u 1388090204 

5400 J 1388090002 
6700 J 1388090002-D 

190 J 1388090204 
23 U 1388090002 
23 U 1388090002-D 
19 u 1388090204 
23 U 1385090002 
23 U 1388090002-D 
19 u 1388090204 

1. 1 U 1388090002 
1.1 U 1388090002-D 

0.96 u 1388090204 
0.6 U 1385090002 
0.6 U 1385090002·0 

0.51 u 1388090204 

CRANE, INDIANA 
PAGE250F26 

01 
13$810 

3/26/2003 
10 1388100002 

3.8 u 1388100204 
82 U 1388100002 

n u 1388100204 
82 U 1388100002 

n u 1380100204 

21 U 1388100002 

20 u 1388100204 
42 U 1388100002 

39 u 1388100204 
21 U 1388100002 

20 u 1388100204 
21 U 1388100002 

20 u 1388100204 
160000 1385100002 

210000 1388100204 
21 U 1388100002 

20 u 1388100204 
21 U 1385100002 

20 u 1388100204 

1 U 1388100002 

0.98 u 1388100204 
0.55 U 1388100002 

0.52 u 1388100204 

01 
13SB11 

3/26/2003 
6 J 1388110002 

3.9 u 1388110204 
80 U 1388110002 

78 u 1388110204 
80 U 1388110002 

78 u 1388110204 

20 U 1388110002 

20 u 1388110204 
40 U 1388110002 

40 u 1388110204 
20 U 1388110002 

20 u 1388110204 
20 U 1388110002 

20 u 1388110204 
67000 J 1388110002 

59 J 1388110204 
20 U 1388110002 

20 u 1388110204 
20 U 1388110002 

20 u 1388110204 

1 U 1388110002 

0.99 u 1388110204 
0.54 U 1388110002 

0.53 u 1388110204 

01 01 01 
13SB12 13SB13 13SB14 

3126/2003 3/26/2003 3126/2003 
7 J 13$8120002 4 U 1388130002 12 1358140001 

3.8 u 1388120204 4.1 u 1388130204 REF 
82 U 1388120002 81 U 1388130002 85 U 1358140001 

76 u 1388120204 83 u 1388130204 REF 
82 U 1358120002 81 U 1388130002 85 U 1358140001 

76 u 1388120204 83 u 1388130204 REF 

21 U 1358120002 21 U 1388130002 22 U 1358140001 

19 u 1388120204 21 u 1388130204 REF 
42 U 1388120002 41 U 1388130002 43 U 1388140001 

39 U 1388120204 42 u 1388130204 REF 
21 U 1388120002 21 U 1388130002 22 U 1358140001 

19 u 1388120204 21 u 1388130204 REF 
21 U 1388120002 21 U 1388130002 22 U 1358140001 

19 u 1388120204 21 u 1388130204 REF 
330 J 1388120002 39000 J 1388130002 150000 1388140001 

590 J 1388120204 220 J 1388130204 REF 
21 U 1388120002 21 U 1388130002 22 U 1358140001 

19 u 1388120204 21 u 1388130204 REF 
21 U 1388120002 21 U 1388130002 22 U 1388140001 

19 u 1388120204 21 u 1388130204 REF 

1 U 1388120002 1 U 1388130002 1.1 U 1358140001 

0.97 u 1388120204 1 u 1388130204 REF 
0.55 U 1388120002 0.54 U 1388130002 0.57 U 1358140001 

0.67 J 1388120204 0.55 u 1388130204 REF 



SAMPLING ROUND 01 
LOCATION 13SB08 
SAMPLE DATE 3l30/'2003 

1300 13SS080002-D 
1000 u 1388080608 

REF - Sampling was not conducted due to refusal. 

01 

TABLEG-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE260F26 

01 01 
13$809/15 13SB10 13$811 
3/26/2003 3/26/2003 3/26/2003 

01 01 01 
13SB12 13SB13 13SB14 

3/26/2003 3f26./2003 312612003 

-· 



SAMPLING ROUND 02 02 02 
LOCATION 138816 13S817 138818 
SAMPLE DATE 121812003 12/8f2003 12/8/2003 
Pesticides PC8s (Ua/k(l 

AROCLOR-1016 17 u 1355160002 17 u 1385170002 17 u 1355180002 
17 u 1358160204 17 u 1358170204 17 u 1358180204 

17 U 1358180204-D 
AROCLOR-1221 17 u 1355160002 17 u 1385170002 17 u 1355180002 

17 u 1358160204 17 u 1358170204 17 u 1358180204 
17 U 1358180204-D 

AROCLOR-1232 17 u 1355160002 17 u 1355170002 17 u 1355180002 
17 u 1358160204 17 u 1358170204 17 u 1358180204 

17 U 1358180204-D 
AROCLOR-1242 17 u 1355160002 17 u 1355170002 17 u 1355180002 

17 u 1358160204 17 u 1358170204 17 u 1358180204 
17 U 1358180204-D 

AROCLOR-1248 50 J 1355160002 17 u 1355170002 17 u 1355180002 
17 u 1358160204 17 u 1358170204 17 u 1358180204 

17 U 1358180204-D 
AROCLOR-1254 17 u 1355160002 17 u 1355170002 17 u 1355180002 

17 u 1358160204 17 u 1358170204 17 u 1358180204 
17 U 1358180204-D 

AROCLOR-1260 17 u 1355160002 17 u 1355170002 17 u 1355180002 
17 u 1358160204 17 u 1358170204 17 u 1358180204 

17 U 1358180204-D 

REF - Sampling was not conducted due to refusal. 

TA8LEG·1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL 8) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 1 OF2 

02 02 
138819 13S820 

12/8f2003 12/8/2003 

21 u 1355190002 17 UJ 1355200002 
17 u 1358190203 REF 

21 u 1355190002 17 UJ 1355200002 
17 u 1358190203 REF 

21 u 1355190002 17 w 1355200002 
17 u 1358190203 REF 

21 u 1355190002 17 w 1355200002 
17 u 1358190203 REF 

6400 J 1355190002 36000 J 1355200002 
28000 J 1358190203 REF 

21 u 1355190002 17 w 1355200002 
17 u 1358190203 REF 

21 u 1355190002 17 w 1355200002 
17 u 1358190203 REF 

02 02 02 02 
138821 13S822 13S823 13S824 

12/8/2003 12/8/2003 121812003 121812003 

17 u 1355210002 17 u 1355220002 17 u 1355230002 20 u 1355240002 
17 u 1358210204 17 u 1358220204 20 u 1358230204 19 u 1358240203 
17 U 1358210204-D 
17 u 1355210002 17 u 1355220002 17 u 1355230002 20 u 1355240002 
17 u 1358210204 17 u 1358220204 20 u 1358230204 19 u 1358240203 
17 U 1358210204-D 
17 u 1355210002 17 u 1355220002 17 u 1355230002 20 u 1355240002 
17 u 1358210204 17 u 1358220204 20 u 1358230204 19 u 1358240203 
17 U 1358210204-D 
17 u 1355210002 17 u 1355220002 17 u 1355230002 20 u 1355240002 
17 u 1358210204 17 u 1358220204 20 u 1358230204 19 u 1358240203 
17 U 1358210204-D 

8800 J 1355210002 2600 1355220002 630 1355230002 160 J 1355240002 
100 J 1358210204 130 J 1358220204 21 J 1358230204 24 J 1358240203 
35 J 1358210204-D 
17 u 1355210002 17 u 1355220002 17 u 1355230002 20 u 1355240002 
17 u 1358210204 17 u 1358220204 20 u 1358230204 19 u 1358240203 
17 U 1358210204-D 
17 u 1355210002 17 u 1355220002 17 u 1355230002 20 u 1355240002 
17 u 1358210204 17 u 1358220204 20 u 1358230204 19 u 1358240203 
17 U 1358210204-D 



REF • Sampling was not conducted due to refusal. 

TABLEG-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE20F2 

SAMPLING ROUND 02 
LOCATION 13SB25 
SAMPLE DATE 12/8/2003 
Pesticides PCBs (unnco 

AROCLOR-1016 17 u 13$$250002 
17 u 13$8250204 

AROCLOR-1221 17 u 1388250002 
17 u 1388250204 

AROCLOR-1232 17 u 138$250002 
17 u 1388250204 

AROCLOR-1242 17 u 138$250002 
17 u 1388250204 

AROCLOR-1248 17 u 13$$250002 
17 u 13$8250204 

AROCLOR-1254 17 u 13$$250002 
17 u 1388250204 

AROCLOR-1260 17 u 13$$250002 
17 u 1388250204 



SAMPLING ROUND 03 03 03 
LOCATION 138826 138827 138828 
SAMPLE DATE 8110/2004 8110/2004 8110/2004 
Pesticides PC8s (un11<• 
AROCLOR·1016 9.4 u 1355260002 11 u 1355270002 

9.9 u 1388260204 11 u 1358270204 9.4 u 1358280204 

9.5 u 1358280406 
AROCLOR-1221 9.4 U 1385260002 11 u 1355270002 

9.9 u 1358260204 11 u 1358270204 9.4 u 1358280204 

9.5 u 1358280406 
AROCLOR-1232 9.4 u 1355260002 11 u 13SS270002 

9.9 u 1358260204 11 u 1358270204 9.4 u 1358280204 

9.5 u 1358280406 
AROCLOR-1242 9.4 u 1355260002 11 u 1355270002 

9.9 u 1358260204 11 u 1358270204 9.4 u 1358280204 

9.5 u 1358280406 
AROCLOR-1248 42 1355260002 2800 1355270002 

9.9 u 1358260204 840 1358270204 9.4 u 1358280204 

9.5 u 1358280406 
AROCLOR-1254 9.4 u 1355260002 11 u 1355270002 

9.9 u 1358260204 11 u 1358270204 9.4 u 1358280204 

9.5 u 1358280406 
AROCLOR-1260 9.4 u 1355260002 11 u 1355270002 

9.9 u 1358260204 11 u 1358270204 9.4 u 1358280204 

9.5 u 1358280406 

REF· Sampling was not conducted due to refusal. · 

TABLEG-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 ntROUGH 3 

SWMU 13 (MINE FILL 8) 
NSWCCRANE 

CRANE, INDIANA 
PAGE1 OF3 

03 03 03 
138829 138830 138831 

8110/2004 8111fl004 8/10/2004 

10 U 13SS290002 9.2 u 1355300002 
10 u 1358290204 9 u 1358300204 9.2 u 1358310406 

9.1 U 1358300204-D 9.2 U 1358310406-D 
9.2 u 1358310608 

10 u 1355290002 9.2 u 1355300002 
10 u 1358290204 9 u 1358300204 92 u 1388310406 

9.1 U 1358300204-D 9.2 U 1388310406-D 
9.2 u 1358310608 

10 u 1355290002 9.2 u 1355300002 
10 u 1358290204 9 u 1358300204 9.2 u 1388310406 

9.1 U 1358300204-D 92 U 1358310406-D 
9.2 u 1358310608 

10 u 1355290002 9.2 u 1355300002 
10 u 1358290204 9 u 1358300204 9.2 u 1358310406 

9.1 U 1358300204-D 9.2 U 1358310406-D 
9.2 u 1388310608 

5800 1355290002 9.2 u 1355300002 
280 1358290204 9 u 1358300204 9.2 u 1358310406 

9.1 U 1358300204-D 9.2 U 1358310406-D 
13 J 1358310608 

10 u 1355290002 9.2 u 1355300002 
10 u 1358290204 9 u 1358300204 9.2 u 1358310406 

9.1 U 1358300204-D 9.2 U 1358310406-D 
9.2 u 1358310608 

10 u 1355290002 9.2 u 1355300002 
10 u 1358290204 9 u 1358300204 9.2 u 1358310406 

9.1 U 1358300204-D 9.2 U 1388310406-D 
9.2 u 1358310608 

03 03 03 03 
138832 138833 13S834 13SB35 

8110/2004 8110/2004 8110/2004 8110/2004 

10 u 1355320002 9.2 u 1355330002 8.8 u 1355340002 9.4 u 1355350002 
10 u 1358320204 9.2 u 1358330204 9.8 u 1358340204 9.3 u 1358350204 

10 u 1355320002 9.2 u 1355330002 8.8 u 1355340002 9.4 u 1355350002 
10 u 1358320204 9.2 u 1358330204 9.8 u 1358340204 9.3 u 1358350204 

10 u 1355320002 9.2 u 1355330002 8.8 u 1355340002 9.4 u 1355350002 
10 u 1358320204 9.2 u 1358330204 9.8 u 1358340204 9.3 u 1358350204 

10 u 1355320002 9.2 u 1355330002 8.8 u 1355340002 9.4 u 1358350002 
10 u 1358320204 9.2 u 1358330204 9.8 u 1358340204 9.3 u 13$8350204 

140 1355320002 9.2 u 1355330002 8.8 u 1355340002 110 1355350002 
220 1358320204 9.2 u 1358330204 9.8 u 1358340204 26 1358350204 

10 u 1355320002 9.2 u 1355330002 8.8 u 1355340002 9.4 u 1355350002 
10 u 1358320204 9.2 u 1358330204 9.8 u 1358340204 9.3 u 1358350204 

10 u 1355320002 9.2 U 13SS330002 8.8 u 1355340002 9.4 u 1355350002 
10 u 1358320204 9.2 u 1358330204 9.8 u 1358340204 9.3 u 1358350204 



SAMPLING ROUND 03 03 03 
LOCATION 13$836 13$837 13$838 
SAMPLE DATE · 811or.!004 811or.!004 811or.!004 

Pesticides PC8s "'"""' 
AROCLOR-1016 10 u 1355360002 10 u 1355370002 9.3 u 1355380002 

9.4 u 1358360204 9.5 u 13$8370204 9.8 u 1358380204 

AROCLOR-1221 10 u 1355360002 10 u 1355370002 9.3 u 1355380002 
9.4 u 1358360204 9.5 u 13$8370204 9.8 u 1358380204 

AROCLOR-1232 10 u 13$5360002 10 u 13$5370002 9.3 u 1355380002 
9.4 u 1358360204 9.5 u 1358370204 9.8 u 1358380204 

AROCLOR-1242 10 u 1355360002 10 u 13$5370002 9.3 u 1355380002 
9.4 u 1358360204 9.5 u 13$8370204 9.8 u 1358380204 

AROCLOR-1248 10 u 1355360002 51000 1355370002 520 1355380002 
9.4 u 1358360204 300 13$8370204 9.8 u 1358380204 

AROCLOR-1254 10 u 1355360002 10 u 1355370002 9.3 u 1355380002 
9.4 u 1358360204 9.5 u 1358370204 9.8 u 1358380204 

AROCLOR-1260 10 u 1355360002 10 u 1355370002 9.3 u 1355380002 
9.4 u 1358360204 9.5 u 13$8070204 9.8 u 1358380204 

REF - Sampling was not conducted due to refusal. 

TABLEG·1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL 8) 
NSWCCRANE 

03 
13$839 

8110/2004 

9.9 u 1355390002 
9.3 u 13$8390204 

9.9 u 13$5390002 
9.3 u 13$8390204 

9.9 u 13$5390002 
9.3 u 1358390204 

9.9 u 13SS390002 
9.3 u 1358390204 

1500 13SS390002 
9.3 u 1358390204 

9.9 u 1355390002 
9.3 u 1358390204 

9.9 u 1355390002 
9.3 u 1358390204 

CRANE, INDIANA 
PAGE20F3 

03 
13$840 

811or.!004 

9.9 u 1355400002 
9.2 u 1358400204 

9.9 u 1355400002 
9.2 u 1358400204 

9.9 u 1355400002 
9.2 u 1358400204 

9.9 u 13$5400002 
9.2 u 13$8400204 

9.9 u 1355400002 
9.2 u 1358400204 

9.9 u 1355400002 
9.2 u 1358400204 

9.9 u 1355400002 
9.2 u 1358400204 

03 
13$841 

8110IZ004 

9.5 u 1358410406 

9.4 u 1358410608 

9.5 u 1358410406 

9.4 u 1358410608 

9.5 u 13$8410406 

9.4 u 13$8410608 

9.5 u 13$8410406 

9.4 u 1358410608 

9.5 u 1358410406 

9.4 u 1358410608 

9.5 u 1358410406 

9.4 u 1358410608 

9.5 u 1358410406 

9.4 u 1358410608 

03 03 03 03 
13$842 13$843 13$844 13S845 

811or.!004 8110/2004 8110/2004 8110/2004 

9.7 u 13$8420406 9.4 u 1358430406 9.2 u 1358440406 9.9 u 1358450406 

9.4 u 13$8420608 

9.7 u 13$8420406 9.4 u 1358430406 9.2 u 1358440406 9.9 u 1358450406 

9.4 u 1358420608 

9.7 u 1358420406 9.4 u 13$8430406 9.2 u 13$8440406 9.9 u 1358450406 

9.4 u 1358420608 

9.7 u 1358420406 9.4 u 1358430406 9.2 u 1358440406 9.9 u 1358450406 

9.4 u 1358420608 

60 1358420406 9.4 u 1358430406 9.2 u 1358440406 300 1358450406 

9.4 u 1358420608 

9.7 u 1358420406 9.4 u 1358430406 9.2 u 1358440406 9.9 u 1358450406 

9.4 u 1358420608 

9.7 u 1358420406 9.4 u 1358430406 9.2 u 1358440406 9.9 u 1358450406 

9.4 u 1358420608 



REF - Sampling was not conducted due to refusal. 

TABLEG-1 

SUMMARY OF ANAL YTlC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

SAMPLING ROUND 
LOCATION 
SAMPLE DATE 
Pesticides PCBs (unlk• 
AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

CRANE, INDIANA 
PAGE30F3 

03 
138846 

8110/2004 

9.9 u 1358460406 

9.9 u 1358460406 

9.9 u 1358460406 

9.9 u 1358460406 

9.9 u 1358460406 

9.9 u 1358460406 

9.9 u 1358460406 

03 
138847 

8111/2004 

10 u 1358470406 

10 u 1358470406 

. 
10 u 1358470406 

10 u 1358470406 

49 1358470406 

10 u 1358470406 

10 u 1358470406 



SAMPLING ROUND I ES/DI 
SAMPLE LOCATION I 13S848 I 
SAMPLE DATE I 211412006 
Explosives 1ma1Ko.\ 

1,3,5-Trinitrobenzene 0.25 u 1386480204 
1,3,5-Trinitrobenzene 
1,3,5-Trinitrobenzene 
1,3,5-Trinitrobenzene 
1,3,5-Trinitrobenzene 
1,3,5-Trinitrobenzene 
1,3,5-Trinitrobenzene 
1,3,5-Trinitrobenzene 
1,3,5-Trinitrobenzene 
1,3,5-Trinitrobenzene 
1,3,5-Trinitrobenzene 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 025U 1356480204 
1,3-Dinitrobenzene 
1,3-Dinitrobenzene 
1,3-Dinitrobenzene 
1,3-Dinitrobenzene 
1,3-Dinitrobenzene 
1,3-Dinitrobenzene 
1,3-Dinitrobenzene 
1,3-Dinitrobenzene 
1,3-Dinitrobenzene 
1,3-Dinitrobenzene 
1,3-Dinitrobenzene 
2,4,6-Trinitrotoluene 0.25U 1358480204 
2,4,6-Trinitrotoluene 
2,4,6-Trinitrotoluene 
2,4,6-T rinitrotoluene 
2,4,6-T rinitrotoluene 
2,4,6-Trinltrotoluene 
2,4,6-Trinitrotoluene 
2,4 6-Trinitrotoluene 
2,4,6-Trinitrotoluene 
2,4,6-Trinitrotoluene 
2,4,6-Trinitrotoluene 
2,4,6-Trinitrotoluene 
2,4-Di-amino-6-nltrotoluene 0.25 u 1356480204 
2,4-Di-amino-6-nitrololuene 
2,4-Di-amino-6-nitrotoluene 
2,4-Di-amino-6-nitrotoluene 
2,4-Di-amino-6-nitrotoluene 
2,4-Di-amino-6-nitrotoluene 
2,4-Di-amino-6-nltrotoluene 
2,4-Di-amino-6-nitrotoluene 
2,4-Dinltrotoluene 025U 1358460204 
2,4-Dinltrotoluene 
2,4-Dinltrototuene 
2,4-Dinltrotoluene 
2,4-Dinitrotoluene 
2,4-Dinltrotoluene 
2,4-Dinltrotoluene 
2,4-Dinltrotoluene 
2,4-Dinltrotoluene 
2,4-Dinltrotoluene 
2,4-Dinltrotoluene 
2,4-Dinltrotoluene 

TABLE G-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE ALL 8) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 1 OF12 

ES/DI I ES/DI I ES/DI ES/DI I ES/DI 
13SB49 I 13S850 I 13$851 13S852 I 13S853 

211412006 I 211412006 I 211412006 211512006 I 211512006 

3.7 1388490204 025U 1358530204 
0.25U 1388500305 

025J 1388510406 0.25U 1356520406 

0.25U 1358490608 0.46J 1388510607 025U 1358520608 
0.25 u 13S8500709 

0.25 u 1358490204 025U 1388530204 
025U 1358500305 

0.25 u 1388510406 0.25U 1356520406 

0.25 u 1358490608 0.25U 1388510607 0.25U 1356520608 
0.25U 1358500709 -

14 1358490204 0.25U 1358530204 
0.25U 1356500305 

3.5 1358510406 0.25U 135~~--~~ 

1.2 1358490608 9.3 1358510607 025U 1356520608 
0.25 u 1358500709 

0.25U 1358530204 

0.36J 1358490608 0.25U 1358510607 0.25U 1358520608 
0.25U 1358500709 

0.25U 1358490204 0.25U 1358530204 
025U 1358500305 

0.25U 1358510406 0.25U 1358520406 

0.25U 1358490608 0.25 u 1388510607 0.25U 1358520608 
025U 1358500709 

I ES/DI ES/DI I ES/DI I 
I 135854 13S855 I 13S856 I 
I 38763 211512006 I 2/1512006 I 

0.25U 13S8540305 0.25U 1356560305 
0.25U 1388540305-D 

0.25 u 1358550406 
0.25 u 1358540507 

0.25U 1358550608 

0.25 u 1388540305 0.25 u 1388560305 
0.25 u 1358540305-[ 

0.25U 1358550406 
025 u 1358540507 

025U 1358550608 

0.25 u 1358540305 0.25U 1358560305 
0.25 u 1358540305-[ 

025U 1356550406 
025U 1358540507 

0.25U 1356550608 

0.25U 1356560305 
0.25 u 1356540507 

025U 1358550608 

0.25 u 1358540305 0.25U 1356560305 
0.25U 1356540305-0 

0.25U 1386550406 
0.25U 1356540507 

0.25U 1388550608 



SAMPLING ROUND ES/DI 
SAMPLE LOCATION 13S848 
SAMPLE DATE 211412006 
2,6-Di-amino-4-nitrotoluene 0.39J 1386480204 
2,6-Di-amino-4-nltrotoluene 
2,6-Di-amino-4-nltrotoluene 
2,6-Di-amino-4-nitrotoluene 0.25 u 
2,6-Di-amino-4-nltrotoluene 
2,6-Di-amino-4-nltrotoluene 
2,6-Di-amino-4-nltrotoluene 
2,6-Di-amino-4-nitrotoluene 
2,6-Dinltrololuene 0.25U 1388480204 0.25U 
2,6-Dinitrololuene 
2,6-Dinitrotoluene 
2,6-Dinitrotoluene 
2,6-Dinltrololuene 
2,6-Dinltrotoluene 0.25 u 
2,6-Dinitrotoluene 
2,6-Dinilrotoluene 
2,6-Dinltrotoluene 
2,6-Dinilrotoluene 
2,6-0initrotoluene 
2,6-Dinilrotoluene 
2-Amino-4,6-dinltrotoluene 2.2J 1388480204 1.3J 
2-Amino-4,6-dlnltrotoluene 
2-Amino-4,6-dlnltrotoluene 
2-Amlno-4,6-dinltrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Amino-4,6-dinilrotoluene 0.25 u 
2-Amino-4,6-dinitrotoluene 
2-Amino-4 6-dinilrololuene 
2-Amino-4,6-dinilrotoluene 
2-Amino-4,6-dinilrotoluene 
2-Amino-4,6-dinilrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Nitrotoluene 0.25 u 1388480204 0.25U 
2-Nitrotoluene 
2-Nitrotoluene 
2-Nitrotoluene 
2-Nltrotoluene 
2-Nltrotoluene 0.25 u 
2-Nltrotoluene 
2-Nilrotoluene 
2-Nitrotoluene 
2-Nitrotoluene 
2-Nitrotoluene 
2-Nilrotoluene 
3,5-Dinitroaniline 0.25 u 1386480204 
3,5-Dinitroaniline 
3,5-Dinitroaniline 
3,5-Dinltroaniline 0.25 u 
3,5-Dinilroaniline 
3,5-Dinltroaniline 
3,5-Dinltroaniline 
3,5-DinitroanHine 

TABLEG-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL 8) 
NSWCCRANE 

CRANE, INDIANA 
PAGE20F12 

ES/DI ES/DI ES/DI ES/DI ES/DI 
13SB49 13S850 13S851 13S852 13S853 

211412006 211412006 211412006 211512006 2/15/2006 
0.25U 1388530204 

1388490608 0.25U 1388510607 0.25U 1388520608 
0.25 u 1388500709 

1388490204 0.25U 1388530204 
0.25U 1388500305 

0.25U 1388510406 0.25U 1388520406 

1388490608 0.25U 1388510607 0.25U 1388520608 
0.25U 1388500709 

1388490204 0.25 u 1388530204 
0.25U 1388500305 

0.25 u 1388510406 0.25 u 1388520406 

1388490608 0.25U 1388510607 0.25 u 1388520608 
0.25 u 1388500709 

1388490204 0.25 u 1388530204 
0.25U 1358500305 

0.25U 1388510406 0.25U 1388520406 

1388490608 0.25U 1388510607 0.25 u 1388520608 
0.25U 1388500709 

0.25U 1388530204 

1388490608 0.25U 1388510607 0.25U 1388520608 
0.25U 1388500709 

ES/DI ES/DI ES/DI 
13S854 13SB55 135856 
38763 211512006 211512006 

0.25 u 1388560305 
0.25 u 1388540507 

0.25U 1388550608 

0.25U 1388540305 0.25 u 1388560305 
0.25U 1388540305-[ 

0.25 u 1388550406 
0.25 u 1388540507 

0.25 u 1388550608 

0.25 u 1388540305 0.25U 1388560305 
0.25 u 1388540305-C 

0.25U 1388550406 
0.25U 1388540507 

0.25U 1388550608 

0.25 u 1388540305 0.25U 1358560305 
0.25 u 1388540305-[ 

0.25 u 1388550406 
0.25 u 1388540507 

0.25 u 1388550608 

0.25 u 1388560305 
0.25 u 1388540507 

0.25 u 1388550608 



SAMPLING ROUND ES/Dt 
SAMPLE LOCATION 13SB48 
SAMPLE DATE 211412006 
3-Nitrotoluene 0.25 u 1388480204 
3-Nitrotoluene 
3-Nitrotoluene 
3-Nitrotoluene 
3-Nitrotoluene 
3-Nltrotoluene 
3-Nitrotoluene 
3-Nltrotoluene 
3-Nltrotoluene 
3-Nitrotoluene 
3-Nitrotoluene 
3-Nitrotoluene 
4,4'-TN-Azoxv 0.5U 1388480204 
4,4'-TN-Azoxv 
4.4'-TN-Azoxv 
4.4'-TN-Azoxv 
4.4'-TN-Azoxv 
4.4'-TN-Azoxv 
4,4'-TN-Azoxv 
4.4'-TN-Azoxv 
4-Amino-2,6-dinltrotoluene 5.2 1388480204 
4-Amino-2,6-dinitrotoluene 
4-Amlno-2,6-dinitrotoluene 
4-Amino-2,6-dinltrotoluene 
4-Amino-2,6-<linltrotoluene 
4-Amino-2,6-dinltrotoluene 
4-Amlno-2,6-dinltrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Nltrotoluene 0.25 u 1388480204 
4-Nitrotoluene 
4-Nitrotoluene 
4-Nitrotoluene 
4-Nitrotoluene 
4-Nltrotoluene 
4-Nltrotoluene 
4-Nitrotoluene 
4-Nitrotoluene 
4-Nitrotoluene 
4-Nitrotoluene 
DNX 0.25 u 1388480204 
DNX 
DNX 
DNX 
DNX 
DNX 
DNX 
DNX 
HMX 2.1 1388480204 
HMX 
HMX 
HMX 
HMX 
HMX 
HMX 
HMX 
HMX 
HMX 
HMX 
HMX 

ES/Dt 
13S849 

TABLE G-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE ALL 8) 
NSWCCRANE 

CRANE, INDtANA 
PAGE3 OF12 

ES/DI ES/DI ES/Dt ES/DI 
13S850 13SB51 13S852 13S853 

211412006 211412006 211412006 2115/2006 2115/2006 
0.25 u 1388490204 0.25 u 1388530204 

0.25U 1388500305 

0.25 u 1388510406 0.25 u 1388520406 

0.25U 1388490608 0.25U 1388510607 0.25U 1388520608 
0.25 u 1388500709 

0.5U 1388530204 

0.5U 1388490608 0.5U 1388510607 0.5U 1388520608 
0.5 u 1388500709 

1 J 1388490204 025U 1388530204 
0.25 u 1388500305 

0.25U 1388510406 0.25U 1388520406 

0.25 u 1388490608 0.25 u 1388510607 0.25 u 1388520608 
0.25 u 1388500709 

0.25U 1388490204 0.25U 1388530204 
025U 1388500305 

0.25 u 1388510406 0.25U 1388520406 

0.25 u 1388490608 0.25 u 1388510607 0.25 u 1388520608 
0.25 u 1388500709 

0.25U 1388530204 

0.25U 1388490608 0.25U 1388510607 025U 1388520608 
0.25U 1388500709 

2.1 1388490204 0.25 u 1388530204 
0.25 u 1388500305 

1.2 1388510406 025U 1388520406 

0.78 1388490608 2.1 1388510607 025U 138B520608 
0.25 u 1388500709 

ES/DI ES/DI ES/DI 
13S854 13S855 13S856 
38763 211512006 2115/2006 

0.25 u 1388540305 0.25U 1388560305 
0.25U 1388540305-[ 

0.25U 1388550406 
0.25 u 1388540507 

0.25 u 1388550608 

0.5 u 1388560305 
0.5U 1388540507 

0.5 u 1388550608 

0.25 u 1388540305 0.25U 1388560305 
0.25 u 1388540305-~ 

0.25 u 1388550406 
025U 1388540507 

0.25 u 1388550608 

0.25 u 1388540305 0.25 u 1388560305 
0.25 u 1388550406 

025 u 1388540507 
0.25 u 1388550608 

0.25U 1388560305 
025 u 1388540507 

0.25 u 1388550608 

025U 1388540305 0.25U 1388560305 
0.25 u 1388540305-[ 

0.25U 1388550406 
025U 1388540507 

0.25U 1388550608 



SAMPLING ROUND ESIDI 
SAMPLE LOCATION 13SB48 
SAMPLE DATE 2/1412006 
MNX 025 u 1386480204 
MNX 
MNX 
MNX 
MNX 
MNX 
MNX 
MNX 
Nitrobenzene 0.25U 1358480204 
Nitrobenzene 
NHrobenzene 
Nltrobenzene 
Nltrobenzene 
Nltrobenzene 
Nltrobenzene 
Nltrobenzene 
Nltrobenzene 
Nitrobenzene 
Nltrobenzene 
Nltrobenzene 
RDX 0.33J 1388480204 
RDX 
RDX 
ADX 
RDX 
RDX 
RDX 
RDX 
RDX 
RDX 
RDX 
RDX 
Tetrvl 0.25U 1356480204 
Tetr. 
Te1r. 
Te1r. 
Tetrv 
Tetrv 
Tetrv 
Tetrv 
Tetrvl 
Tetrvl 
Tetrvt 
Tetnil 
TNX 0.25U 1356480204 
TNX 
TNX 
TNX 
TNX 
TNX 
TNX 
TNX 

0.25 u 

0.25U 

025U 

TABLE G-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL 8) 
NSWCCRANE 

CRANE, INDIANA 
PAGE4.0F12 

ES/DI ESIDI ES/Dl ES/Dl ESIDI 
13SB49 13S850 13S851 13S852 13S853 

2/1412006 2/1412006 2/1412006 211512006 2/1512006 
025U 1358530204 

1356490608 0.25U 1358510607 0.25U 1388520608 
025U 1388500709 

1386490204 0.25U 1388530204 
0.25U 1358500305 

0.25U 1388510406 0.25 u 1358520406 

1386490608 0.25U 1388510607 025U 1358520608 
0.25 u 1388500709 

4 1386490204 025U 1388530204 
0.68 1358500305 

0.25U 1388510406 0.25 u 1358520406 

1.1 1356490608 0.25 u 1358510607 0.25U 1358520608 
0.33J 1388500709 

025U 1386490204 0.25U 1358530204 
0.25U 1388500305 

0.25U 1388510406 025U 1388520406 

0.25U 1356490608 0.25U 1388510607 0.25 u 1358520608 
025U 1358500709 

0.25U 1358530204 

0.25U 1386490608 0.25U 1388510607 0.25U 1358520608 
0.25U 1358500709 

ES/DI ESIDI ESIDI 
13S854 13S855 13S856 
38763 2/1512006 2/1512006 

0.25 u 1358560305 
025 u 13S8540507 

025U 1358550608 

0.25 u 1358540305 0.25 u 1388560305 
0.25 u 1358540305-D 

0.25U 1358550406 
0.25 u 1358540507 

025U 1358550608 

0.25 u 1358540305 0.25U 1358560305 
0.25 u 1358540305-[ 

0.25U 1358550406 
0.25U 1358540507 

025 u 1388550608 

025U 1388540305 025U 1388560305 
0.25U 1388540305-D 

0.25 u 1388550406 
025 u 1388540507 

025U 1388550608 

0.25U 1358560305 
0.25U 1358540507 

025U 1358550608 



!SAMPLING ROUND I ES/DI ES/DI 
!SAMPLE LOCATION I 13SB57 13$858 
!SAMPLE DATE I 2115/2006 2115/2006 
Exnlosives tmn1•m 
1,3,5-Trinitrobenzene 025U 1388580203 
1,3,5-Trinitrobenzene 
1,3,5-Trinitrobenzene 
1,3,5-Trinitrobenzene 0.25U 1388570406 
1,3,5-Trinitrobenzene 
1,3,5-Trinitrobenzene 
1,3,5-T rinitrobenzene 
1,3,5-T rinltrobenzene 
1,3,5-Trinltrobenzene 
1,3,5-Trinitrobenzene 0.25 u 1358570911 
1,3,5-Trinitrobenzene 
1,3,5-Trinitrobenzene 0.25U 1388571112 
1,3-Dlnitrobenzene 0.25U 1356580203 
1,3-Dlnitrobenzene 
1,3-Dlnitrobenzene 
1,3-Dlnltrobenzene 025U 1358570406 
1,3-Dinitrobenzene 
1,3-Dlnitrobenzene 
1,3-Dinltrobenzene 
1,3-Dinltrobenzene 
1,3-Dinitrobenzene 
1,3-Dinitrobenzene 0.25 u 1358570911 
1,3-Dinitrobenzene 
1,3-Dinitrobenzeoe 0.25U 1386571112 
2,4,6-Trinitrototuene 0.25U 1358580203 
2,4,6-Trinltrotoluene 
2,4,6-Trinitrototuene 
2,4,6-Trinitrotoluene 0.25U 1388570406 
2,4,6-Trinitrototuene 
2,4,6-Trinitrototuene 
2,4,6-Trinitrototuene 
2,4,6-T rinitrotoluene 
2,4,6-Trinitrotoluene 
2,4,6-T rinitrotoluene 025 u 1388570911 
2,4,6-Trinitrotoluene 
2,4,6-Trinitrotoluene 0.25 u 1386571112 
2,4-Di-amino-6-nitrotoluene 0.25 u 1388580203 
2,4-Di-amino-6-nitrotoluene 
2,4-Di-amino-6-nitrototuene 
2,4-Di-amino-6-nitrotoluene 
2,4-Di-amino-6-nitrotoluene 
2,4-Di-amino-6-nitrotoluene 
2,4-Di-amino-6-nitrototuene 
2,4-Di-amlno-6-nltrotoluene 0.25U 1388571112 
2,4-Dinitrototuene 0.25U 1388580203 
2,4-Dinitrototuene 
2,4-Dinitrotoluene 
2,4-Dinitrotoluene 0.25 u 1388570406 
2,4-Dlnitrotoluene 
2,4-Dinitrototuene 
2,4-Dlnltrotoluene 
2,4-Dlnltrotoluene 
2 ,4-Dlnitrotoluene 
2,4-Dinitrotoluene 025U 1388570911 
2,4-Dlnitrotoluene 
2,4-Dinitrototuene 025U 13SB571112 

TABLEG-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE ALL 8) 
NSWCCRANE 

CRANE, INDIANA 
PAGE50F12 

I ES/DI I ES/DI I ES/DI ES/DI 
I 13S859 I 13SB60 I 13SB61 13S862 
I 2115/2006 I 2115/2006 I 211512006 211412006 

025U 13S6590204 025U 1388610204 
025U 1386620305 

0.25 u 135B600406 
025U 1388620506 

0.25U 1356600810 

0.25U 1356601012 

0.25U 1388590204 0.25U 1356610204 
0.25 u 1388620305 

0.25 u 1388600406 
0.25U 1388620506 

0.25 u 1356600810 

0.25U 1356601012 

0.25U 1388590204 0.25U 1358610204 
0.25U 1388620305 

0.25U 1358600406 
0.25U 1388620506 

0.25U 135B600810 

0.25U 1356601012 

0.29J 1388590204 025 u 1388610204 

025U 1388620506 

0.25U 1356601012 

0.25U 1386590204 0.25U 1388610204 
025U 1388620305 

0.25U 135B600406 
025U 1388620506 

025U 1356600810 

025U 1356601012 

ESIDI I ES/DI I ESIDI I 
13S863 I 13S864 I 13S865 I 

211412006 I 2115/2006 I 38763 I 

0.25 u 1356650305 

0.25U 1386640406 
0.25U 1358630507 

0.25U 1358640608 
0.25U 1358630709 0.25U 1358650709 

0.25U 1358650709-[ 

0.25U 1356650305 

0.25U 1358640406 
0.25U 1388630507 

0.25U 1358640608 
0.25U 1388630709 025U 1358650709 

0.25U 1358650709-C 

0.25U 1356650305 

0.25U 1388640406 
0.25U 1356630507 

0.25U 1388640608 
025U 1388630709 0.25U 1356650709 

0.25U 1358650709-C 

0.25 u 138B640608 
0.25U 1386630709 025U 1386650709 

025 u 1386650709-C 

0.25U 1356650305 

0.25U 1388640406 
0.25 u 1388630507 

0.25U 135B640608 
025U 1388630709 0.25U 1388650709 

0.25U 1388650709-C 



SAMPLING ROUND ES/DI ES/DI 
SAMPLE LOCATION 13SB57 13SB58 
SAMPLE DATE 2115/2006 2/1512006 
2 ,6-0i-amino-4-nilrotoluene 025U 1388580203 
2,6-Di-amino-4-nitrotoluene 
2,6-Di-amlno-4-nitrotoluene 
2,6-Di-amino-4-nltrotoluene 
2,6-Di-amino-4-nltrotoluene 
2,6-Di-amino-4-nltrotoluene 
2,6-Di-amlno-4-nltrotoluene 
2,6-Di-amino-4-nltrotoluene 0.25U 1388571112 
2,6-Dinltrotoluene 0.25U 1388580203 
2,6-Dinltrotoluene 
2,6-Dinltrotoluene 
2,6-Dinltrotoluene 0.25 u 1388570406 
2,6-Dinltrotoluene 
2,6-Dinltrotoluene 
2,6-Dinitrotoluene 
2,6-Dinitrotoluene 
2,6-Dinitrotoluene 
2,6-Dinitrotoluene 0.25U 1358570911 
2,6-Dinitrotoluene 
2,6-Dinitrotoluene 0.25U 1358571112 
2-Amino-4,6-0inltrotoluene 025U 1388580203 
2-Amino-4,6-0inltrotoluene 
2-Amino-4,6-0inltrotoluene 
2-Amino-4,6-0initrotoluene 0.25U 1388570406 
2-Amino-4,6-0lnitrotoluene 
2-Amino-4,6-0lnltrotoluene 
2-Amino-4,6-0inltrotoluene 
2-Amino-4,6-0initrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Amino-4,6-0initrotoluene 0.25U 1388570911 
2-Amino-4,6-dinitrotoluene 
2-Amino-4,6-dinitrotoluene 0.25U 1388571112 
2-Nltrotoluene 0.25 u 1388580203 
2-Nitrotoluene 
2-Nitrotoluene 
2-Nitrotoluene 0.25 u 1388570406 
2-Nitrotoluene 
2-Nltrotoluene 
2-Nltrotoluene 
2-Nltrotoluene 
2-Nltrotoluene 
2-Nltrotoluene 0.25U 1358570911 
2-Nltrotoluene 
2-Nitrotoluene 025U 1388571112 
3,5-Dinltroaniline 025U 1358580203 
3,5-Dinitroaniline 
3,5-Dinltroaniline 
3,5-Dinltroaniline 
3,5-Dinltroaniline 
3,5-Dinltroaniline 
3,5-Dinitroaniline 
3,5-Dinltroaniline 0.25U 1358571112 

TABLEG-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

025U 

0.25 u 

1.9J 

0.25 u 

0.27 J 

. SWMU 13 (MINE FILL B) 

ES/DI 
13SB59 

2/1512006 
1358590204 

0.25 u 

1358590204 

0.25U 

0.25 u 

0.25 u 

1358590204 

0.25U 

0.25U 

0.25U 

1388590204 

0.25U 

0.25U 

025U 

1358590204 

025U 

NSWCCRANE 
CRANE, INDIANA 

PAGE&Of 12 

ES/DI 
13SB60 

2/1512006 
0.25U 

1388601012 

0.25U 

1388600406 

1358600810 

1358601012 

0.25U 

1388600406 

1388600810 

1388601012 

0.25 u 

1388600406 

1388600810 

1388601012 

025U 

1388601012 

ESIDI ESIDI 
13SB61 13SB62 

2115/2006 211412006 
1388610204 

0.25U 1388620506 

1358610204 
0.25U 1358620305 

0.25U 1358620506 

1358610204 
0.25U 1388620305 

0.25 u 1388620506 

1388610204 
0.25U 1388620305 

0.25U 1388620506 

1388610204 

0.25U 1388620506 

ESIDI ES/DI ES/DI 
13SB63 13SB64 13SB65 

211412006 211512006 38763 

0.25U 1358640608 
0.25 u 1358630709 025U 1388650709 

0.25U 1358650709-0 

0.25U 1358650305 

0.25 u 1358640406 
0.25U 1358630507 

0.25U 1358640608 
0.25 u 1358630709 0.25 u 1388650709 

0.25 u 1388650709-C 

0.25U 1358650305 

025U 1358640406 
0.25U 1358630507 

0.25 u 1358640608 
0.25 u 1358630709 0.25U 1358650709 

025U 1358650709-C 

0.25U 1358650305 

0.25 u 1358640406 
025U 1358630507 

0.25 u 1358640608 
025U 1358630709 0.25U 1358650709 

0.25U 1388650709-[ 

025U 1388640608 
025U 1358630709 0.25U 1358650709 

0.25U 1358650709-C 



SAMPLING ROUND ES/DI ES/DI 
SAMPLE LOCATION 13SB57 13SB58 
SAMPLE DATE 211512006 211512006 
3-Nltrotoluene 0.25 u 1356580203 
3-Nitrotoluene 
3-Nltrotoluene 
3-Nltrotoluene 0.25 u 1356570406 
3-Nitrotoluene 
3-Nltrotoluene 
3-Nltrotoluene 
3-Nltrotoluene 
3-Nltrotoluene 
3-Nltrotoluene 0.25U 1356570911 
3-Nltrotoluene 
3-Nltrotoluene 0.25U 1356571112 
4,4'-TN-Azoxv 0.5U 1356580203 
4,4'-TN-Azoxv 
4,4'-TN-Azoxy 
4,4'-TN-Azoxv 
4,4'-TN-Azoxv 
4,4'-TN-Azoxv 
4.4'-TN-Azoxv 
4,4'-TN-Azoxv 0.5U 1356571112 
4-Amlno-2,6-dinitrotoluene 0.25 u 13S6580203 
4-Amino-2,6-dlnltrololuene 
4-Amlno-2,6-dlnltrotoluene 
4-Amino-2,6-dlnltrotoluene 0.28J 1356570406 
4-Amino-2,6-dinltrotoluene 
4-Amino-2,6-dlnltrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Amino-2,6-dlnltrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Amino-2,6-dinltrololuene 0.25 u 1356570911 
4-Amlno-2,6-dinitrotoluene 
4-Amlno-2,6-dinitrotoluene 0.25 u 1356571112 
4-Nitrotoluene 0.25 u 13S6580203 
4-Nltrotoluene 
4-Nltrotoluene 0.25U 1356570406 
4-Nltrotoluene 
4-Nltrotoluene 
4-Nltrotoluene 
4-Nitrotoluene 
4-Nltrotoluene 
4-Nitrololuene 0.25U 13S6570911 
4-Nitrotoluene 
4-Nitrotoluene 0.25 u 1356571112 
DNX 0.25 u 1356580203 
DNX 
DNX 
DNX 
DNX 
DNX 
DNX 
DNX 0.25U 1356571112 
HMX 0.25 u 1356580203 
HMX 
HMX 
HMX 0.7 1356570406 
HMX 
HMX 
HMX 
HMX 
HMX 
HMX 0.25U 13S6570911 
HMX 
HMX 0.25U 1356571112 

TABLE G-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE70F12 

ES/DI ES/DI ES/DI ES/DI 
13SB59 13SB60 13SB61 13SB62 

211512006 211512006 211512006 211412006 
0.25 u 1356590204 0.25U 1356610204 

0.25 u 1358620305 

0.25U 1358600406 
0.25 u 1358620506 

0.25U 1356600810 

0.25U 1356601012 

0.5 u 1356590204 0.5 u 1356610204 

0.5 u 1356620506 

0.5 u 1356601012 

1.5 1358590204 0.25U 1356610204 
0.25U 13S8620305 

0.25U 1356600406 
0.25 u 1356620506 

0.25 u 1356600810 

0.25U 1356601012 

0.25 u 1358590204 0.25U 1356610204 
0.25 u 1356620305 

0.25U 1356600406 
0.25U 1358620506 

0.25U 1356600810 

0.25U 1358601012 

0.25 u 1356590204 0.25U 1356610204 

0.25U 1358620506 

0.25U 1356601012 

0.81 1356590204 0.25U 1356610204 
0.25 u 1358620305 

0.42J 1356600406 
0.25 u 1358620506 

0.26J 1358600810 

0.25U 1356601012 

ES/DI ES/DI ES/DI 
13SB63 13SB64 13SB65 

2/1412006 211512006 38763 

0.25 u 1356650305 

0.25 u 1356640406 
0.25U 1356630507 

0.25U 1358640608 
0.25 u 1356630709 0.25 u 1356650709 

0.25 u 1356650709-[ 

0.5U 13S8640608 
0.5 u 1356630709 0.5 u 1356650709 

0.5U 1356650709-C 

0.25 u 1356650305 

0.25U 1356640406 
0.25 u 1356630507 

0.25 u 1356640608 
0.25 u 1356630709 0.25 u 1356650709 

0.25 u 1356650709-D 

0.25 u 1356650305 
0.25U 1358640406 

0.25 u 1356630507 
0.25 u 1358640608 

0.25U 1356630709 0.25 u 1356650709 
0.25 u 1356650709-C 

0.25 u 1358640608 
0.25U 1356630709 0.25 u 1358650709 

0.25 u 1358650709-C 

0.25 u 1358650305 

0.25U 1356640406 
0.25U 1356630507 

0.25 u 1358640608 
0.25 u 1356630709 0.25 u 1356650709 

0.25 u 1356650709-C 



SAMPLING ROUND ESIDI ESIDI 
SAMPLE LOCATION 13SB57 13SB58 
SAMPLE DATE 211512006 2/15/2006 
MNX 0.25U 1356580203 
MNX 
MNX 
MNX 
MNX 
MNX 
MNX 
MNX 0.25U 1388571112 
Nltrobenzene 025U 1386580203 
Nitrobenzene 
Nitrobenzene 
Nltrobenzene 0.25U 1358570406 
Nltrobenzene 
Nltrobenzene 
Nltrobenzene 
Nitrobenzene 
Nltrobenzene 
Nltrobenzene 0.25 u 1356570911 
Nltrobenzene 
Nltrobenzene 0.25 u 1356571112 
ROX 0.8 1388580203 
ROX 
ROX 
ROX 0.25U 1388570406 
ROX 
ROX 
ROX 
ROX 
ROX 
ROX 0.25U 1356570911 
ROX 
ROX 0.25U 1356571112 
Tetivt 0.25U 1356580203 
Tetivt 
Tel!V1 
TetNI 0.25 u 1356570406 
Tetr;I 
Tetivt 
Tetivt 
TetNI 
Tetivt 
Tetivt 0.25U 1356570911 
Tetivt 
Tel!V1 0.25U 1356571112 
TNX 0.25U 1386580203 
TNX 
TNX 
TNX 
TNX 
TNX 
TNX 
TNX 0.25U 1356571112 

TABLE G-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE ALL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE80F12 

ESIDI ES/DI ES/DI ES/DI 
13SB59 13SB60 13SB61 13SB62 

211512006 211512006 211512006 211412006 
0.25 u 1386590204 0.25U 1358610204 

025U 1358620506 

0.25 u 1388601012 

0.25U 1388590204 0.25 u 1358610204 
0.25U 1358620305 

0.25U 1358600406 
0.25U 1358620506 

025U 1358600810 

025U 1358601012 

1.2 1388590204 025U 1388610204 
0.35J 1388620305 

1.1 1388600406 
0.25U 1388620506 

1.1 1388600810 

1.5 1388601012 

0.25 u 1358590204 0.25U 1388610204 
025U 1388620305 

0.25U 1358600406 
0.25U 1358620506 

0.25 u 1388600810 

0.25 u 1388601012 

0.25U 1356590204 0.25U 1358610204 

0.25U 1358620506 

0.25 u 1358601012 

ESIDI ESIDI ES/DI 
13SB63 13S864 13SB65 

211412006 211512006 38763 

· 0.25U 1388640608 
025 u 1358630709 0.25U 1388650709 

025U 1388650709-[ 

0.25 u 1388650305 

0.25U 1358640406 
025U 1358630507 

025U 1358640608 
0.25 u 1358630709 025U 1358650709 

0.25U 1358650709-D 

0.25 u 1358650305 

0.25U 1358640406 
0.42J 1358630507 

0.25 u 1358640608 
0.26J 1358630709 0.25 u 1358650709 

0.25 u 1388650709-0 

0.25 u 1358650305 

025U 1358640406 
0.25 u 1358630507 

0.25U 1358640608 
025 u 1388630709 0.25 u 1388650709 

0.25 u 1358650709-C 

025U 1358640608 
0.25 u 1358630709 025U 1358650709 

025U 1388650709-C 



!SAMPLING ROUND I ES/DI 
!SAMPLE LOCATION I 13SB66 
!SAMPLE DATE I 211512006 
Exolosives (mnJ1<n1 
1,3,5-Trinltrobenzene 
1,3,5-Trinitrobenzene 
1,3,5-Trinilrobenzene 
1,3,5-Trinitrobenzene 0.25 u 1386660406 
1,3,5-Trinitrobenzene 
1,3,5-T rinitrobenzene 0.25 u 1386660608 
1,3,5-T rinltrobenzene 
1,3,5-Trinltrobenzene 
1,3,5-Trinllrobenzene 
1,3,5-Trinitrobenzene 
1,3,5-Trinitrobenzene 
1,3,5-Trinitrobenzene 
1,3-Dinltrobenzene 
1,3-Dinilrobenzene 
1,3-Dinitrobenzene 
1,3-Dinitrobenzene 0.25U 1386660406 
1,3-Dinitrobenzene 
1,3-0initrobenzene 0.25 u 1386660608 
1,3-Dlnitrobenzene 
1,3-Dinitrobenzene 
1,3-Dinitrobenzene 
1,3-Dinitrobenzene 
1,3-Dinltrobenzene 
1,3-Dinilrobenzene 
2,4,6-Trinltrototuene 
2,4,6-Trinilrotoluene 
2,4,6-Trinitrotoluene 
2,4,6-Trinltrotoluene 0.25 u 1386660406 
2,4,6-Trinltrotoluene 
2,4,6-Trinltrotoluene 0.25U 138B660608 
2,4,6-T rinilrotoluene 
2,4,6-Trinilrotoluene 
2,4,6-Trinilrotoluene 
2,4,6-Trinitrotoluene 
2,4,6-Trinitrototuene 
2,4,6-Trinilrotoluene 
2,4-Di-amino-6-nilrotoluene 
2,4-Di-amino-6-nitrotoluene 
2,4-Di-amino-6-nilrotoluene 
2,4-Di-amino-6-nitrotoluene 0.25U 1388660608 
2,4-Di-amino-6-nltrotoluene 
2,4-Di-amino-6-nltrotoluene 
2,4-Di-amino-6-nilrotoluene 
2,4-Di-amino-6-nilrotoluene 
2,4-Dinltrotoluene 
2,4-Dinilrotoluene 
2,4-Dinltrotoluene 
2,4-Dinltrotoluene 0.25U 138B660406 
2,4-Dinltrotoluene 
2,4-Dinitrotoluene 025U 13SB660608 
2,4-Dinitrototuene 
2,4-Dinitrotoluene 
2,4-Dinltrotoluene 
2,4-Dinltrotoluene 
2 4-Dinltrotoluene 
2,4-Dinltrotoluene 

TABLEG-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 90F12 

I ES/DI I ES/DI I ES/DI I ES/DI 
I 13SB67 I 13S868 I 13S869 I 13SB70 
I 211512006 I 212112006 I 211412006 I 211412006 

025U 1386680204 0.25U 13S6690204 
0.25U 13S6670305 0.25U 1388700305 

0.25U 1386670709 

025U 1386680204 0.25U 1386690204 
0.25U 1388670305 0.25U 1388700305 

0.25U 1386670709 

0.25U 1386680204 0.25U 1388690204 
0.25U 1386670305 0.25U 1386700305 

0.25U 1386670709 

0.25U 138B680204 0.25U 1386690204 
025 u 1388700305 

0.25U 1386670709 

025U 1386680204 0.25U 1388690204 
0.25U 1386670305 025U 1388700305 

025U 1388670709 

I ES/DI ES/DI 
13SB71 13S872 

211412006 2/21/2006 

0.25U 1388710305 0.25U 13S8720305 

0.25U 1388710507 

0.25 u 1388710305 0.25 u 1388720305 

0.25U 1388710507 

025 u 13S6710305 22J 1388720305 

0.25 u 1386710507 

0.25U 1386720305 
025U 1388710507 

0.25 u 1386710305 0.25U 1388720305 

0.25U 1388710507 



SAMPLING ROUND 
SAMPLE LOCATION 
SAMPLE DATE 
2,6-Di-amino-4-nitrotoluene 
2,6-Di-amino-4-nltrotoluene 
2,6-Di-amino-4-nitrotoluene 
2,6-Di-amino-4-nitrotoluene 0.25 u 
2,6-Di-amino-4-nltrotoluene 
2,6-Di-amino-4-nltrotoluene 
2,6-Di-amino-4-nitrotoluene 
2,6-Di-amino-4-nitrotoluene 
2,6-Dinitrotoluene 
2,6-Dinitrotoluene 
2,6-Dlnitrotoluene 
2,6-Dlnitrotoluene 0.25 u 
2,6-Dinitrotoluene 
2,6-Dinitrotoluene 025 u 
2,6-Dinitrotoluene 
2,6-Dinitrotoluene ' 
2,6-Dinitrotoluene 
2,6-Dlnitrotoluene 
2,6-Dinitrotoluene 
2,6-Dinltrotoluene 
2-Amino-4,6-dinltrotoluene 
2-Amino-4,6-dinltrotoluene 
2-Amino-4,6-dinltrotoluene 
2-Amino-4,6-dinitrotoluene 0.25 u 
2-Amino-4,6-dinitrotoluene 

· 2-Amino-4,6-dinitrotoluene 0.25U 
2-Amino-4,6-dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Nitrotoluene 
2-Nitrotoluene 
2-Nitrotoluene 
2-Nitrotoluene 0.25U 
2-Nitrotoluene 
2-Nitrotoluene 0.25 u 
2-Nitrotoluene 
2-Nitrotoluene 
2-Nitrotoluene 
2-Nitrotoluene 
2-Nitrotoluene 
2-Nitrotoluene 
3,5-Dinitroaniline 
3,5-Dinitroaniline 
3,5-Dinitroaniline 
3,5-Dinitroaniline 0.25U 
3,5-Dinitroaniline 
3,5-Dinltroaniline 
3,5-Dlnitroanitine 
3,5-Dinitroaniline 

TABLE G-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL BJ 
NSWCCRANE 

CRANE, INDIANA 
PAGE 100F12 

ES/DI ES/DI ES/DI ES/DI ES/DI 
135866 135867 135868 135869 135870 

2/15/2006 2115/2006 212112006 211412006 2114/2006 
025U 135B680204 0.25U 1358690204 

0.25U 1358700305 

1388660608 
0.25U 1388670709 

0.25 u 1388680204 0.25U 1380690204 
0.25U 1358670305 0.25 u 1380700305 

1380660406 

1388660608 
025U 1388670709 

0.25 u 135B680204 0.25U 1380690204 
0.25U 1388670305 0.25 u 1358700305 

1388660406 

1388660608 
0.25U 1388670709 

0.25U 1358680204 0.25U 1358690204 
025U 1388670305 0.25 u 1350700305 

1380660406 

1388660608 
025U 1388670709 

0.25U 1358680204 0.25U 1358690204 
025U 1350700305 

1358660608 
0.25U 1358670709 

ES/DI ES/DI 
135871 13SB72 

211412006 212112006 

0.25U 1350720305 
0.25U 1350710507 

0.25U 1350710305 0.25 u 1380720305 

0.25U 1380710507 

025 u 1350710305 0.25 u 1380720305 

025U 1380710507 

0.25U 1380710305 0.25 u 1350720305 

0.25U 1380710507 

0.25U 1350720305 
0.25U 1350710507 



SAMPLING ROUND 
SAMPLE LOCATION 
SAMPLE DATE 
3-Nilrotoluene 
3-Nitrotoluene 
3-Nitrotoluene 
3-Nltrotoluene 025U 
3-Nltrotoluene 
3-Nltrotoluene 0.25U 
3-Nltrotoluene 
3-Nltrotoluene 
3-Nitrotoluene 
3-Nitrotoluene 
3-Nitrotoluene 
3-Nitrotoluene 
4,4'-TN-Azoxv 
4,4'-TN-Azoxv 
4,4'-TN-Azoxv 
4,4'-TN-Azoxv 0.5U 
4,4'-TN-Azoxv 
4,4'-TN-Azoxv 
4,4'-TN-Azoxv 
4,4'-TN-Azoxv 
4-Amino-2,6-dinitrotoluene 
4-Amlno-2,6-dinitrotoluene 
4-Amino-2,6-dlnltrotoluene 
4-Amino-2,6-dlnltrotoluene 0.25U 
4-Amino-2,6-dlnltrotoluene 
4-Amino-2,6-dinltrotoluene 0.25U 
4-Amino-2,6-dinltrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Amino-2,6-dinltrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Nitrotoluene 
4-Nltrotoluene 
4-Nitrotoluene 0.25U 
4-Nitrotoluene 
4-Nitrotoluene 025U 
4-Nltrotoluene 
4-Nltrotoluene 
4-Nltrotoluene 
4-Nitrotoluene 
4-Nltrotoluene 
4-Nitrotoluene 
DNX 
DNX 
DNX 
DNX 0.25U 
DNX 
DNX 
DNX 
DNX 
HMX 
HMX 
HMX 
HMX 025U 
HMX 
HMX 0.25U 
HMX 
HMX 
HMX 
HMX 
HMX 
HMX 

ES/Dl 
13S866 

211512006 

1388660406 

1388660608 

1388660608 

1386660406 

1386660608 

1386660406 

1388660608 

1386660608 

1388660406 

TABLE G-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE ALL 8) 
NSWCCRANE 

CRANE, INDIANA 
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ESIDI ESIDI ESIDI ESIDI 
13S867 13S868 13S869 13S870 

2/15/2006 2/21/2006 2/1412006 211412006 
0.25U 1386680204 0.25U 1388690204 

0.25U 1388670305 0.25U 1388700305 

0.25 u 1388670709 

0.5 u 1388680204 0.5 u 1388690204 
0.5 u 1388700305 

0.5 u 1388670709 

0.25U 1388680204 0.25U 1388690204 
0.25 u 1388670305 0.25U 1386700305 

0.25U 1386670709 

0.25U 1388680204 0.25U 1388690204 
0.25U 1388670305 025 u 1388700305 

0.25 u 1388670709 

0.25 u 1386680204 0.25 u 1388690204 
025U 1388700305 

025U 1386670709 

025U 1386680204 025U 1388690204 
0.25U 1388670305 0.25U 1388700305 

1388660608 
025U 1388670709 

ESIDI ESIDI 
13S871 13S872 

2/1412006 2121/2006 

0.25 u 1388710305 0.25U 1388720305 

0.25 u 13S8710507 

0.5U 1388720305 
0.5 u 1386710507 

0.25 u 1386710305 0.25 u 1386720305 

0.25 u 1386710507 

0.25U 1386710305 0.25U 1388720305 

0.25 u 1386710507 

0.25U 1386720305 
0.25 u 1386710507 

0.28R 1386710305 025U 1388720305 

0.25U 1386710507 



SAMPLING ROUND 
SAMPLE LOCATION 
SAMPLE DATE 
MNX 
MNX 
MNX 
MNX 025U 
MNX 
MNX 
MNX 
MNX 
Nitrobenzene 
Nitrobenzene 
Nitrobenzene 
Nitrobenzene 0.25 u 
Nitrobenzene 
Nitrobenzene 0.25U 
Nitrobenzene 
Nitrobenzene 
Nitrobenzene 
Nitrobenzene 
Nitrobenzene 
Nitrobenzene 
ROX 
ROX 
ROX 
ROX 0.25 u 
ROX 
ROX 0.25U 
ROX 
ROX 
ROX 
ROX 
ROX 
ROX 
Tet" 
Tet" 
Tetr, 
Tetr, 0.25 u 
TetN 
TetNI 0.25 u 
TetNI 
Tetr;I 
TetNI 
Tetrvl 
TetNI 
Tetrvt 
TNX 
TNX 
TNX 
TNX 025U 
TNX 
TNX 
TNX 
TNX 

TABLE G-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL 6) 
NSWCCRANE 

CRANE, INDtANA 
PAGE 12 OF12 

ES/DI ES/DI ES/DI ES/DI ES/Dt 
13S666 13S667 13S668 13S669 13S670 

211512006 211512006 2121/2006 211412006 211412006 
025U 1358680204 025U 1356690204 

0.25U 1356700305 

1356660608 
0.25U 1356670709 

0.25 u 135B6B0204 0.25U 1356690204 
025U 1356670305 025U 1356700305 

1356660406 

1358660608 
0.25 u 1356670709 

025U 1356660204 0.25 u 1356690204 
025U 1356670305 0.25 u 1356700305 

1356660406 

1356660608 
0.25 u 1356670709 

0.25 u 1358680204 0.25U 1356690204 
0.25 u 1356670305 0.25U 1356700305 

1356660406 

1358660608 
025U 1356670709 

" 

0.25 u 1358680204 0.25U 1356690204 
025 u 1356700305 

1356660608 
0.25U 1356670709 

ES/DI ES/DI 
13S671 13S672 

2114/2006 2/21/2006 

0.25U 1356720305 
025U 1356710507 

0.25 u 1356710305 0.25U 1356720305 

025 u 1358710507 

0.25U 1358710305 025 u 1356720305 

0.25 u 1358710507 

0.25U 1358710305 0.25U 1356720305 

0.25 u 1356710507 

0.25 u 1356720305 
0.25 u 1358710507 



SAMPLING ROUND PCB 

TABLEG-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES PCB DELINEATION INVESTIGATION 

SWMU 13 {MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 1 OF7 

PCB PCB 
LOCATION 13SB073 13SB074 13SB075 
SAMPLE DATE 61612006 6/6/2006 61612006 
PCBs (ua/kal 
AROCLOR-1016 218 u 13SA730002 110 u 13SA740002 10.9 u 13SA750001 
AROCLOR-1016 10.5 u 13S8730204 
AROCLOR-1016 
AROCLOR-1221 218 u 13SA730002 110 u 13SA740002 10.9 u 13SA750001 
AROCLOR-1221 10.5 u 13S8730204 
AROCLOR-1221 
AROCLOR-1232 218 u 13SA730002 110 u 13SA740002 10.9 u 13SA750001 
AROCLOR-1232 10.5 u 13S8730204 
AROCLOR-1232 
AROCLOR-1242 218 u 13SA730002 110 u 13SA740002 10.9 u 13SA750001 
AROCLOR-1242 10.5 u 13S8730204 
AROCLOR-1242 
AROCLOR-1248 2000 J 13SA730002 870 13SA740002 25000 13SA750001 
AROCLOR-1248 10.5 u 13S8730204 
AROCLOR-1248 
AROCLOR-1254 218 u 13SA730002 110 u 13SA740002 10.9 u 13SA750001 
AROCLOR-1254 10.5 u 13S8730204 
AROCLOR-1254 
AROCLOR-1260 218 u 13SA730002 110 u 13SA740002 10.9 u 13SA750001 
AROCLOR-1260 10.5 u 13S8730204 
AROCLOR-1260 
Field PCB Results (mg/kg) 
TOTAL PC8S AS AROCLOR-1254 
TOTAL PC8S AS AROCLOR-1254 
TOTAL PC8S AS AROCLOR-1254 

PCB PCB 
13SB076 13SB077 
61512006 61612006 

10.7 u 138A760001 113 u 13SA770002 
116 u 13SA770002-D 
241 u 13S8770204 

10.7 u 13SA760001 113 u 138A770002 
116 u 13SA770002-D 
241 u 13S8770204 

10.7 u 138A760001 113 u 13SA770002 · 
116 u 13SA770002-D 
241 u 1388770204 

10.7 u 13SA760001 113 u 13SA770002 
116 u 13SA770002-D 
241 u 13S8770204 

20000 J 13SA760001 940 138A770002 
1300 13SA770002-D 
2700 13S8770204 

10.7 u 13SA760001 113 u 138A770002 
116 u 13SA770002-D 
241 u 1388770204 

10.7 u 138A760001 113 u 138A770002 
116 u 13SA770002-D 
241 u 1388770204 



SAMPLING ROUND PCB 

TABLE G-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES PCB DELINEATION INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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PCB PCB 
LOCATION 13SB078 13SB079 13SB080 
SAMPLE DATE 61612006 61612006 61612006 
PCBs (ug/kg) 
AROCLOR-1016 270 u 135A780002 208 u 135A790002 10.6 u 135A800002 
AROCLOR-1016 11.4 u 1358780204 10.9 u 1358790204 10.4 u 1358800204 
AROCLOR-1016 
AROCLOR-1221 270 u 135A780002 208 u 135A790002 10.6 u 135A800002 
AROCLOR-1221 11.4 u 1358780204 10.9 u 1358790204 10.4 u 1358800204 
AROCLOR-1221 
AROCLOR-1232 270 u 135A780002 208 u 135A790002 10.6 u 13SA800002 
AROCLOR-1232 11.4 u 1358780204 10.9 u 1358790204 10.4 u 1358800204 
AROCLOR-1232 
AROCLOR-1242 270 u 135A780002 208 u 135A790002 10.6 u 135A800002 
AROCLOR-1242 11.4 u 1358780204 10.9 u 1358790204 10.4 u 1358800204 
AROCLOR-1242 
AROCLOR-1248 2500 135A780002 1200 J 135A790002 10.6 u 135A800002 
AROCLOR-1248 110 1358780204 10.9 u 1358790204 10.4 u 1358800204 
AROCLOR-1248 
AROCLOR-1254 270 u 135A780002 208 u 135A790002 10.6 u 135A800002 
AROCLOR-1254 11.4 u 1358780204 10.9 u 1358790204 10.4 u 13S8800204 
AROCLOR-1254 
AROCLOR-1260 270 u 13SA780002 208 u 13SA790002 10.6 u 13SA800002 
AROCLOR-1260 11.4 u 13S8780204 10.9 u 13S8790204 10.4 u 13S8800204 
AROCLOR-1260 
Field PCB Results (ma/kal 
TOTAL PC8S AS AROCLOR-1254 
TOTAL PC8S AS AROCLOR-1254 
TOTAL PC8S AS AROCLOR-1254 

PCB PCB 
13SB081 13SB082 
61612006 61612006 

11 u 135A810002 10.4 u 135A820002 
10.5 u 1358810204 

11 u 135A810002 10.4 u 13SA820002 
10.5. u 1358810204 

11 u 135A810002 10.4 u 13SA820002 
10.5 u 1358810204 

11 u 135A810002 10.4 u 135A820002 
10.5 u 1358810204 

41 J 135A810002 10.4 u 135A820002 
10.5 u 1358810204 

11 u 135A810002 10.4 u 135A820002 
10.5 u 1358810204 

11 u 135A810002 10.4 u 13SA820002 
10.5 u 13S8810204 



SAMPLING ROUND 
LOCATION 
SAMPLE DATE 
PCBs (UQ/kQl 

AROCLOR-1016 11 
AROCLOR-1016 11.1 
AROCLOR-1016 
AROCLOR-1221 11 
AROCLOR-1221 11.1 
AROCLOR-1221 
AROCLOR-1232 11 
AROCLOR-1232 11.1 
AROCLOR-1232 
AROCLOR-1242 11 
AROCLOR-1242 11.1 
AROCLOR-1242 
AROCLOR-1248 

TABLE G-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES PCB DELINEATION INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA· 
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PCB PCB PCB 
13SB083 13SB084 13SB085 
61612006 6/6/2006 812512006 

U 135A830002 109 u 135A840002 
u 1358830204 10.9 u 1358840204 

U 135A830002 109 u 135A840002 
u 1358830204 10.9 u 1358840204 

U 135A830002 109 u 13SA840002 
u 13S8830204 10.9 u 13SB840204 

U 13SA830002 109 u 13SA840002 
u 13S8830204 10.9 u 13S8840204 

31 13SA830002 280 13SA840002 
AROCLOR-1248 11.1 u 13S8830204 10.9 u 13S8840204 
AROCLOR-1248 
AROCLOR-1254 11 U 13SA830002 109 u 13SA840002 
AROCLOR-1254 11.1 u 13S8830204 10.9 u 1358840204 
AROCLOR-1254 
AROCLOR-1260 11 U 13SA830002 109 u 13SA840002 
AROCLOR-1260 11.1 u 13S8830204 10.9 u 13S8840204 
AROCLOR-1260 
Field PCB Results (mg/kg) 
TOTAL PC8S AS AROCLOR-1254 0.5 u 13S8850406 
TOTAL PC8S AS AROCLOR-1254 0.5 u 13S8850608 
TOTAL PC8S AS AROCLOR-1254 

PCB PCB 
13SB086 13SB087 
812512006 812512006 

0.5 u 13S8860406 0.5 u 13SA870002 
0.5 u 1358860608 0.5 u 13S8870204 

0.5 u 13S8870506 



SAMPLING ROUND 
LOCATION 
SAMPLE DATE 
PCBs (ug/kg) 
AROCLOR-1016 
AROCLOR-1016 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1221 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1232 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1242 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1248 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1254 
AROCLOR-1254 
AROCLOR-1260 
AROCLOR-1260 
AROCLOR-1260 
Field PCB Results (matkat 

TOTAL PC:BS AS AROCLOR-1 
TOTAL PCBS AS AROCLOR-1254 
TOTAL PCBS AS AROCLOR-1254 

PCB 
13SB088 
812412006 

TABLEG-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES PCB DELINEATION INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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PCB PCB 
13SB089 13SB090 
812412006 812412006 

20 u 13SA900002 

20 u 13SA900002 

20 u 13SA900002 

20 u 13SA900002 

24 13SA900002 

20 u 13SA900002 

20 u 13SA900002 

0.5 u 13SA880001 0.08 J 13SA890001 0.5 u 13SA900002 
0.03 J 13SB900203 

PCB PCB 
13SB091 13SB093 
812412006 8124/2006 

190 u 13SA910001 

190 u 13SA910001 

190 u 13SA910001 

190 u 13SA910001 

900 J 13SA910001 

190 u 13SA910001 

190 u 13SA910001 

0.35 J 13SA910001 0.11 J 13SA930002 



SAMPLING ROUND PCB 
LOCATION 13SB094 
SAMPLE DATE 8124/2006 
PCBs (ug/kg) 
AROCLOR-1016 
AROCLOR-1016 
AROCLOR-1016. 
AROCLOR-1221 
AROCLOR-1221 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1232 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1242 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1248 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1254 
AROCLOR-1254 
AROCLOR-1260 
AROCLOR-1260 
AROCLOR-1260 
Field PCB Results (ma/kal 

TABLE G-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES PCB DELINEATION INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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PCB PCB 
13SB095 13SB096 
8124/2006 8123/2006 

2000 u 138A950001 
17000 u 138A950102 200 u 1388960204 

210000 u 138A950102-D 
2000 u 138A950001 

17000 u 138A950102 200 u 1388960204 
210000 u 138A950102-D 

2000 u 138A950001 
17000 u 138A950102 200 u 1388960204 

210000 u 138A950102-D 
2000 u 138A950001 

17000 u 138A950102 200 u 1388960204 
210000 u 138A950102-D 

14000 J 138A950001 
64000 J 138A950102 370 J 1388960204 

400000 J 138A950102-D 
2000 u 138A950001 

17000 u 138A950102 200 u 1388960204 
210000 u 138A950102-D 

2000 u 138A950001 
17000 u 138A950102 200 u 1388960204 

210000 u 138A950102-D 

TOTAL PC88 AS AROCLOR-11 0.08 J 138A940002 4.81 138A950001 13.85 J 138A960002 
TOTAL PC88 AS AROCLOR-1254 10.4 J 138A950102 0.1 J 1388960204 
TOTAL PC8S AS AROCLOR-1254 

PCB PCB 
13SB097 13SB098 
8123/2006 8123/2006 

0.03 J 138A970002 0.05 J 138A980002 
0.09 J 1388970203 0.5 u 1388980204 



SAMPLING ROUND 
LOCATION 
SAMPLE DATE 
PCBs (ug/kg) 
AROCLOR-1016 
AROCLOR-1016 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1221 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1232 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1242 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1248 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1254 
AROCLOR-1254 
AROCLOR-1260 
AROCLOR-1260 
AROCLOR-1260 
Field PCB Results (mg/kg) 
TOTAL PC8S AS AROCLOR-1 
TOT AL PC8S AS AROCLOR-1 
TOTAL PC8S AS AROCLOR-1254 

PCB 
13SB099 
8123/2006 

TABLE G-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES PCB DELINEATION INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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PCB PCB 
13SB100 13SB101 
8123/2006 8123/2006 

0.5 u 13SA990002 0.5 u 13SA 1000002 0.5 u 13SA1010002 
0.5 u 13S8990204 0.5 u 13S81000204 0.5 u 13881010204 

PCB PCB 
13SB102 13SB103 
8125/2006 812512006 

810 u 13SA1020002 20 u 13SA 1030002 

810 u 13SA1020002 20 u 13SA 1030002 

810 u 13SA 1020002 20 u 13SA 1030002 

810 u 13SA 1020002 20 u 13SA 1030002 

1600 J 13SA 1020002 280 J 13SA 1030002 

810 u 13SA1020002 20 u 13SA 1030002 

810 u 13SA 1020002 20 u 13SA 1030002 

0.13 J 13SA 1020002 0.2 J 13SA 1030002 



SAMPLING ROUND 
LOCATION 
SAMPLE DATE 
PCBs (ug/kg) 
AROCLOR-1016 
AROCLOR-1016 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1221 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1232 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1242 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1248 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1254 
AROCLOR-1254 
AROCLOR-1260 
AROCLOR-1260 
AROCLOR-1260 
Field PCB Results (mQ/kg) 
TOTAL PC8S AS AROCLOR-1 
TOTAL PC8S AS AROCLOR-1 
TOTAL PC8S AS AROCLOR-1 

TABLE G-1 

SUMMARY OF ANALYTIC RESULTS 
SOIL SAMPLES PCB DELINEATION INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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PCB PCB PCB 
13SB104 13SB105 13SB106 
8/2612006 812612006 8127/2006 

4000 u 13SA 1050002 

4000 u 13SA 1050002 

4000 u 13SA 1050002 

4000 u 13SA 1050002 

12000 J 13SA 1050002 

4000 u 13SA 1050002 

4000 u 13SA 1050002 

0.5 u 13SA 1040002 2.24 13SA 1050002 0.01 J 13SA 1060002 
0.5 u 13881040204 0.5 u 13581050204 
0.5 u 13881040406 0.5 u 13581050406 

PCB 
13SB107 
812712006 

0.1 J 138A1070002 



CLASSIFICATION DOWN GRAD 
STREAM ORDER GULLY 
SAMPLING ROUND 01 
LOCATION 13SW/SD01 
SAMPLE NUMBER 13SW0101 
SAMPLE CODE NORMAL 
SAMPLE DATE 3/29/2003 
Semivolatile Oraanics (ua/L) 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBISC1-CHLOROPROPANE) 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZCAlANTHRACENE 

DOWNGRAD 
GULLY 

01 
13SW/SD01 
13SW0101-F 

NORMAL 
3/29/2003 

TABLEG-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 1 OF45 

DOWN GRAD DOWNGRAD DOWNGRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

03 03 01 01 
13SW/SD01 13SW/SD01 13SW/SD02 13SW/SD02 
13SW0102 13SW0102-F 13SW0201 13SW0201·F 
NORMAL NORMAL NORMAL NORMAL 
1Dn/2004 1Dn/2004 3129/2003 3129/2003 

DOWN GRAD DOWN GRAD DOWN GRAD DOWNGRAD DOWN GRAD 
GULLY GULLY GULLY GULLY GULLY 

01 01 01 01 01 
13SW/SD03 13SW/SD03 13SW/SD04 13SW/SD04 13SW/SD05 
13SW0301 13SW0301·F 13SW0401 13SW0401-F 13SW0501 
NORMAL NORMAL NORMAL NORMAL NORMAL 
3/29/2003 3129/2003 3/29/2003 3129/2003 312912003 

1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 UJ 1 UJ 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 

1 UJ 1 UJ 
1 u 1 u 

0.05 u 0.05 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 

1 UR 1 UR 
1 u 1 u 
1 u 1 u 



CLASSIFICATION DOWN GRAD 
STREAM ORDER GULLY 
SAMPLING ROUND 01 
LOCATION 13SW/SD01 
SAMPLE NUMBER 13SW0101 
SAMPLE CODE NORMAL 
SAMPLE DATE 3/29/2003 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZO AlANTHRACENE 
BENZO A\PYRENE 
BENZO B\FLUORANTHENE 
BENZO G,H,llPERYLENE 
BENZO KlFLUORANTHENE 
BENZVL ALCOHOL 
Bl8(2-CHLOROETHOXYIMETHANE 
Bl8(2-CHLOROETHYL\ETHER 
Bl8(2-ETHYLHEXYL\PHTHALA TE 
BUTYL BENZVL PHTHALA TE 
CHLOROBENZILATE 
CHRY8ENE 
Dl-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZOCA,H\ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE 8ULFONATE 
FLUORANTHENE 
FLUOR ENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CDlPYRENE 
180DRIN 
180PHORONE 
1808AFROLE 
KE PONE 
METHAPYRILENE 
METHYLMETHANE8ULFONATE 

DOWN GRAD 
GULLY 

01 
13SW/SD01 
13SW0101·F 

NORMAL 
3/29/2003 

TABLEG-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE20F45 

DOWN GRAD DOWN GRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

03 03 01 01 
13SW/SD01 13SW/SD01 13SW/SD02 13SW/SD02 
13SW0102 13SW0102·F 13SW0201 13SW0201-F 
NORMAL NORMAL NORMAL NORMAL 
10/7/2004 10/7/2004 3/29/2003 3129/2003 

DOWNGRAD DOWN GRAD DOWN GRAD DOWN GRAD DOWNGRAD 
GULLY GULLY GULLY GULLY GULLY 

01 01 01 01 01 
13SW/SD03 13SW/SD03 13SW/SD04 13SW/SD04 13SW/SD05 
13SW0301 13SW0301·F 13SW0401 13SW0401-F 13SW0501 
NORMAL NORMAL NORMAL NORMAL NORMAL 
3/29/2003 312912003 312912003 3/29/2003 3129/2003 

1 UJ 1 UJ 
0.05 u 0.05 u 
0.05 u 0.05 u 

1 u 1 u 
1 u 1 u 

0.05 u 0.05 u 
1 UR 1 UR 

0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 

1 u 1 u 
1 u 1 u 
1 u 1 u 

2 BU 14 BU 
1 u 1 u 
1 u 1 u 

0.05 u 0.05 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 

0.05 u 0.05 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 

0.05 u 0.05 u 
0.05 u 0.05 u 

1 u 1 u 
1 u 1 u 

1 UR 1 UR 
1 u 1 u 
1 u 1 u 

0.05 u 0.05 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 

1 UJ 1 UJ 
1 UJ 1 UJ 
1 u 1 u 



CLASSIFICATION DOWN GRAD 
STREAM ORDER GULLY 
SAMPLING ROUND 01 
LOCATION 13SW/SD01 
SAMPLE NUMBER 13SW0101 
SAMPLE CODE NORMAL 
SAMPLE DATE 3l29/2003 
N-NITROSO·Dl-N-BUTYLAMINE 
N-NITROS0-01-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINO)AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SAFROLE 
Energetics funlL\ 
1,3,5-TRINITROBENZENE 0.5 u 
1,3-DINITROBENZENE 0.5 u 
2,2',6,6'-TETRANITRQ-4,4'-AZOXYTOLUENE 
2,4,6-TRINITROTOLUENE 2.3 
2,4-DIAMIN0-6-NITROTOLUENE 
2,4-DINITROTOLUENE 0.5 u 
2,6-DIAMIN0-4-NITROTOLUENE 
2,6-DINITROTOLUENE 0.5 u 
2-AMIN0-4,6-DINITROTOLUENE 0.53 J 
2-NITROTOLUENE 0.5 u 
3,5-DINITROANILINE 
3-NITROTOLUENE 0.5 u 
4,4'-TN-AZOXY 
4-AMIN0-2,6-DINITROTOLUENE 1.4 
4-NITROTOLUENE 0.5 u 
DNX 
HMX 0.5 u 
MNX 
NITROBENZENE 0.5 u 

DOWN GRAD 
GULLY 

01 
13SW/SD01 
13SW0101·F 

NORMAL 
312912003 

TABLEG·2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE30F45 

DOWN GRAD DOWN GRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

03 03 01 01 
13SW/SD01 13SW/SD01 13SW/SD02 13SW/SD02 
13SW0102 13SW0102·F 13SW0201 13SW0201·F 
NORMAL NORMAL NORMAL NORMAL 
1Dn/2004 10/7/2004 312912003 3129/2003 

0.435 u 
0.435 u 

0.53 J 

0.435 u 

0.435 u 
0.435 u 
0.435 u 

0.435 u 

0.52 J 
0.435 u 

2.2 

0.435 u 

DOWN GRAD DOWN GRAD DOWNGRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY GULLY 

01 01 01 01 01 
13SW/SD03 13SW/SD03 13SW/SD04 13SW/SD04 13SW/SD05 
13SW0301 13SW0301·F 13SW0401 13SW0401·F 13SW0501 
NORMAL NORMAL NORMAL NORMAL NORMAL 
3/29/2003 3129/2003 3f29/2003 3/29/2003 3129/2003 

1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 

0.05 u 0.05 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 

0.05 u 0.05 u 
1 u 1 u 
1 u 1 u 

0.05 u 0.05 u 
1 u 1 u 
1 u 1 u 

0.265 u 0.5 u 0.475 u 
0.265 u 0.5 u 0.475 u 

0.265 u 0.5 u 0.475 u 

0.265 u 0.5 u 0.475 u 

0.265 u 0.5 u 0.475 u 
0.265 u 0.5 u 0.475 u 
0.265 u 0.5 u 0.475 u 

0.265 u 0.5 u 0.475 u 

0.265 u 0.5 u 0.475 u 
0.265 u 0.5 u 0.475 u 

0.265 u 0.5 u 3.5 

0.265 u 0.5 u 0.475 u 



CLASSIFICATION DOWN GRAD DOWN GRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 01 01 
LOCATION 13SW/SD01 13SW/SD01 
SAMPLE NUMBER 13SW0101 13SW0101·F 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 3/29/2003 3fl9/2003 
ROX 1.5 
TETRYL 0.5 u 
TNX 
Herbicides (ua/Ll 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals 1ua1L\ 

ALUMINUM 575 J 
ANTIMONY 0.73 u 
ARSENIC 0.51 u 
BARIUM 112 J 
BERYLLIUM 0.13 u 
CADMIUM 0.3 u 
CALCIUM 47200 J 
CHROMIUM 1.2 J 
COBALT 0.16 u 
COPPER 5.2 J 
IRON 467 J 
LEAD 3.5 J 
LITHIUM 1.3 u 
MAGNESIUM 6820 J 
MANGANESE 8.2 J 
MERCURY 0.02 u 
NICKEL 0.89 J 
POTASSIUM 855 J 
SELENIUM 0.21 u 
SILVER 1 u 
SODIUM 2960 J 
STRONTIUM 105 J 
THALLIUM 0.15 u 
TIN 0.26 u 
TITANIUM 11.1 J 
VANADIUM 1.3 J 
ZINC 21.9 J 
Dissolved Metals (ua/L) 
ALUMINUM FIL TEAED 52.7 J 
ANTIMONY, FILTERED 0.82 u 
ARSENIC, FILTERED 0.35 u 
BARIUM FILTERED 107 J 
BERYLLIUM, FIL TEAED 0.12 u 
CADMIUM FILTERED 0.23 u 
CALCIUM, FIL TEAED 46000 J 

TABLEG-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCC~ANE 

CRANE, INDIANA 
PAGE40F45 

DOWN GRAD DOWN GRAD DOWNGRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

03 03 01 01 
13SW/SD01 13SW/SD01 13SW/SD02 13SW/SD02 
13SW0102 13SW0102·F 13SW0201 13SW0201·F 
NORMAL NORMAL NORMAL NORMAL 
100'2004 100'2004 312912003 3129/2003 

14 
0.435 u 

3080 J 4280 J 
1.4 u 0.62 u 
1.6 J 1.5 J 
184 J 71.8 J 

0.15 u 0.35 u 
1.3 J 0.32 u 

56800 J 39000 J 
16.8 J 4.6 J 

2.1 1.6 J 
22.8 6.1 J 
3690 3180 J 
137 J 3.6 J 

4.4 J 
7430 J 7180 J 

63 104 J 
0.04 u 0.02 u 

5.7 3.6 J 
3580 J 1630 J 
0.36 u 0.29 u 
0.03 u 0.46 u 
3860 J 18400 J 

103 J 
0.05 u 0.35 u 
0.77 u 0.36 u 

67.5 J 
6.3 7.5 J 

269 J 30.5 J 

194 J 119 
1.3 u 0.65 u 

0.33 u 0.36 u 
142 J 47.9 J 

0.02 u 0.09 u 
0.08 u 0.07 u 
54200 J 38500 J 

DOWN GRAD DOWN GRAD DOWNGRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY GULLY 

01 01 01 01 01 
13SW/SD03 13SW/SD03 13SW/SD04 13SW/SD04 13SW/SD05 
13SW0301 13SW0301.f 13SW0401 13SW0401·F 13SW0501 
NORMAL NORMAL NORMAL NORMAL NORMAL 
312912003 3l29l2003 3/29/2003 312912003 3129/2003 

0.25 u 0.47 u 5.3 
0.265 u 0.5 u 0.475 u 

0.025 u 0.025 u 
0.091 0.013 u 

904 J 10600 J 3460 J 
0.13 u 0.2 u 0.12 u 
0.67 u 3.4 J 1.3 J 

57 J 94.5 J 56.3 J 
0.03 u 0.4 u 0.11 u 
0.08 u 0.37 u 0.11 u 

32800 J 30100 J 28900 J 
1 u 15.6 J 3.5 J 

0.69 u 3.2 J 2.6 J 
3.3 J 12.2 J 3.4 J 
700 J 8940 J 3060 J 
0.94 u 7.4 J 1.5 J 
2.2 u 9.1 J 5.9 J 

7210 J 6190 J 7500 J 
71.7 J 66.8 J 114 J 
0.02 u 0.02 u 0.02 u 
3.9 J 7.6 J 5.4 J 

2670 J 3760 J 1220 J 
0.15 u 0.28 u 0.24 u 
0.09 u 0.25 u 0.08 u 

66800 J 16500 J 5420 J 
83.7 J 74.2 J 94.7 J 
0.09 u 0.16 u 0.06 u 
0.03 u 0.25 u 0.55 u 
18.4 J 122 J 63.2 J 
1.8 J 18.8 J 6.6 J 

12.7 J 43.7 J 14.1 J 

82.6 138 
0.21 u 0.25 u 
0.45 u 0.47 u 
50.8 J 40.9 J 
0.03 u 0.03 u 
0.05 u 0.05 u 

33100 J 28100 J 



CLASSIFICATION DOWN GRAD DOWN GRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 01 01 
LOCATION 13SW/SD01 13SW/SD01 
SAMPLE NUMBER 1asW0101 13SW0101·F 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 3/'29/2003 3/'29/2003 
CHROMIUM, FILTERED 0.4 u 
COBALT, FILTERED 0.26 u 
COPPER, FILTERED 3.2 J 
IRON, FIL TEAED 35.7 J 
LEAD, FIL TEAED 0.38 u 
LITHIUM, FIL TEAED o.n u 
MAGNESIUM, FILTERED 6590 J 
MANGANESE, FILTERED 2.9 J 
MERCURY, FILTERED 0.02 u 
NICKEL, FIL TEAED 0.59 u 
POTASSIUM, FILTERED 769 J 
SELENIUM FILTERED 0.28 u 
SILVER, FILTERED 0.28 u 
SODIUM, FILTERED 2950 J 
STRONTIUM, FIL TEAED 103 J 
THALl.IUM, FIL TEAED 0.13 u 
TIN, FILTERED 0.15 u 
TITANIUM, FILTERED 1.6 J 
VANADIUM, FILTERED 0.3 u 
ZINC, FIL TEAED 12.2 J 
Field Parameters (ma/Ll 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN· METER 11.7 
OXIDATION REDUCTION POTENTIAL CMVl 95 
PH CS.U.l 7.49 
SPECIFIC CONDUCTANCE CMS/CMl 0.262 
TEMPERATURE CC l 9.29 
TURBIDITY CNTU\ 11 
Miscellaneous Parameters (mnJL\ 
AMMONIA-N 0.01 u 
NITRITE/NITRATE-N 0.15 J 

TABLEG·2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE50F45 

DOWN GRAD DOWN GRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

03 03 01 01 
13SW/SD01 13SW/SD01 13SW/SD02 13SW/SD02 
13SW0102 13SW0102·F 13SW0201 13SW0201-F 
NORMAL NORMAL NORMAL NORMAL 
1Dn/2004 1Dn/2004 3/'29/2003 3129/2003 

0.67 u 0.57 u 
0.088 u 0.59 u 

2.2 2 J 
6.15 u 119 J 
1.1 J 0.21 u 

0.88 u 
6850 6690 J 
3.8 J 14.4 J 

0.039 u 0.02 u 
0.58 J 0.85 u 
2760 J 1100 J 
0.26 u 0.32 u 

·0.020 u 0.2 u 
4370 J 18000 J 

101 J 
0.043 u 0.15 u 
0.048 u 0.15 u 

3.5 J 
1.14 u 0.47 u 
21.2 J 9.2 J 

2.83 
9.28 

271.200000 113 
6.97 7.24 
829 0.28 

16.27 9.29 
9.4 59 

0.01 u 
0.33 J 

DOWN GRAD DOWNGRAD DOWN GRAD DOWN GRAD DOWNGRAD 
GULLY GULLY GULLY GULLY GULLY 

01 01 01 01 01 
13SW/SD03 13SW/SD03 13SW/SD04 13SW/SD04 13SW/SD05 
13SW0301 13SW0301-F 13SW0401 13SW0401·F 13SW0501 
NORMAL NORMAL NORMAL NORMAL NORMAL 
3l29/2003 3/'29/2003 3l29/2003 3/29/2003 3/29/2003 

0.4 u 0.48 u 
0.55 u 0.61 u 
2.5 J 3.8 J 
97 J 176 J 

0.12 u 0.16 u 
1.3 u 1.3 u 

7210 J 4970 J 
28 J 5.3 J 

0.02 u 0.02 u 
3.3 J 1.9 J 

2560 J 1460 J 
0.15 u 0.15 u 
o.o4 u 0.19 u 

70600 J 16300 J 
83.5 J 64.3 J 
0.04 u 0.04 u 
0.03 u 0.03 u 
3.5 J 5.1 J 

0.37 u 0.42 u 
8.6 J 5.7 u 

9.12 10.41 10.8 
131 174 109 
7.39 7.75 7.58 

0.496 0.181 0.203 
11 10.65 10.49 
16 298 36 

0.04 J 0.02 J 0.02 J 
0.02 u 0.02 u 0.02 u 



CLASSIFICATION DOWNGRAD DOWNGRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 01 01 
LOCATION 13SW/SD05 13SW/SD06 
SAMPLE NUMBER 13SW0501·F 13SW0601 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 3'29/2003 3/29/2003 
Semivolatile Oraanics CunJL\ 
1,2,4,5-TETRACHLOROBENZENE 1 u 
1,2,4-TRICHLOROBENZENE 1 u 
1,2-DICHLOROBENZENE 1 u 
1,3-DICHLOROBENZENE 1 u 
1,4-DICHLOROBENZENE 1 u 
1,4-NAPHTHOQUINONE 1 u 
1,4-PHENYLENEDIAMINE 1 UJ 
1-NAPHTHYLAMINE 1 u 
2,2'-0XYBISl1-CHLOROPROPANEl 1 u 
2,3,4,6-TETRACHLOROPHENOL 1 u 
2,4,5-TRICHLOROPHENOL 1 u 
2,4,6-TRICHLOROPHENOL 1 u 
2,4-DICHLOROPHENOL 1 u 
2,4-DIMETHYLPHENOL 1 u 
2,4-DINITROPHENOL 1 u 
2,6-DICHLOROPHENOL 1 u 
2-ACETYLAMINOFLUORENE 1 u 
2-CHLORONAPHTHALENE 1 UJ 
2-CHLOROPHENOL 1 u 
2-METHYLNAPHTHALENE 0.05 u 
2-METHYLPHENOL 1 u 
2-NAPHTHYLAMINE 1 u 
2-NITROANILINE 1 u 
2-NITROPHENOL 1 u 
2-PICOLINE 1 u 
3&4-METHYLPHENOL 1 u 
3,3'-DICHLOROBENZIDINE 1 u 
3,3'-DIMETHYLBENZIDINE 1 u 
3-METHYLCHOLANTHRENE 1 u 
3-NITROANILINE 1 u 
4,6-DINITR0-2-METHYLPHENOL 1 u 
4-AMINOBIPHENYL 1 u 
4-BROMOPHENYL PHENYL ETHER 1 u 
4-CHLOR0-3-METHYLPHENOL 1 u 
4-CHLOROANILINE 1 u 
4-CHLOROPHENYL PHENYL ETHER 1 u 
4-NITROANILINE 1 u 
4-NITROPHENOL 1 u 
4-NITROQUINOLINE-1-0XIDE 1 UR 
5-NITR0-0-TOLUIDINE 1 u 
7, 12-DIMETHYLBENZ(A)ANTHRACENE 1 u 

TABLEG·2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE ALL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE60F45 

DOWN GRAD DOWNGRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

01 01 01 02 
13SW/SD06 13SW/SD07 13SW/SD07 13SW/SD07 
13SW0601-F 13SW0701 13SW0701-F 13SW0702 

NORMAL NORMAL NORMAL NORMAL 
3/29/2003 3129/2003 3/29/2003 10/27/2003 

DOWN GRAD DOWN GRAD DOWNGRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY GULLY 

02 01 01 02 02 
13SW/SD07 13SW/SD08 13SW/SD08 13SW/SD08 13SW/SD08 
13SW0702·F 13SW0801 13SW0801.f 13SW0802 13SW0802·F 

NORMAL NORMAL NORMAL NORMAL NORMAL 
10/27/2003 51812003 51812003 10/2312003 10/2312003 



CLASSIFICATION DOWN GRAD DOWN GRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 01 01 
LOCATION 13SW/SD05 13SW/SD06 
SAMPLE NUMBER 13SW0501-F 13SW0601 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 3/29/2003 3/29/2003 
A,A·DIMETHYLPHENETHYLAMINE 1W 
ACENAPHTHENE 0.05 u 
ACENAPHTHYLENE 0.05 u 
ACETOPHENONE 1 u 
ANILINE 1 u 
ANTHRACENE 0.05 u 
ARAMITE 1 UR 
BENZO AlANTHRACENE 0.22 
BENZO Al PYRE NE 0.26 
BENZO BlFLUORANTHENE 0.38 
BENZO G,H,llPERYLENE 0.23 
BENZO KlFLUORANTHENE 0.2 
BENZVL ALCOHOL 1 u 
BISl2-CHLOROETHOXYIMETHANE 1 u 
BIS(2-CHLOROETHYL\ETHER 1 u 
BIS(2·ETHYLHEXYLlPHTHALA TE 1 u 
BUTYLBENZVLPHTHALATE 1 u 
CHLOROBENZILATE 1 u 
CHRYSENE 0.35 
Dl-N-BUTYL PHTHALATE 1 u 
Dl·N-OCTYL PHTHALATE 1 u 
DIALLATE 1 u 
DIBENZOIA,H\ANTHRACENE 0.05 u 
DIBENZOFURAN 1 u 
DIETHYL PHTHALATE 1 u 
DIMETHYL PHTHALATE 1 u 
DIPHENYLAMINE 1 u 
ETHYL METHANE SULFONATE 1 u 
FLUORANTHENE 0.96 
FLUORENE 0.05 u 
HEXACHLOROBENZENE 1 u 
HEXACHLOROBUTADIENE 1 u 
HEXACHLOROCYCLOPENTADIENE 1 UR 
HEXACHLOROETHANE 1 u 
HEXACHLOROPROPENE 1 u 
INDEN0(1,2,3-GD)PYRENE 0.2 
ISODRIN 1 u 
ISOPHORONE 1 u 
ISOSAFROLE 1 u 
KEPONE 1 UJ 
METHAPYRILENE 1 UJ 
METHYL METHANE SULFONATE 1 u 

TABLEG-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE70F45 

DOWNGRAD DOWN GRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

01 01 01 02 
13SW/SD06 13SW/SD07 13SW/SD07 13SW/SD07 
13SW0601-F 13SW0701 13SW0701-F 13SW0702 

NORMAL NORMAL NORMAL NORMAL 
312912003 312912003 3/29/2003 10/27/2003 

DOWN GRAD DOWN GRAD DOWN GRAD DOWNGRAD DOWNGRAD 
GULLY GULLY GULLY GULLY GULLY 

02 01 01 02 02 
13SW/SD07 13SW/SD08 13SW/SD08 13SW/SD08 13SW/SD08 
13SW0702-F 13SW0801 13SW0801-F 13SW0802 13SW0802-F 

NORMAL NORMAL NORMAL NORMAL NORMAL 
10/27/2003 51812003 5l8/2003 10/23f2003 10/23/2003 



CLASSIFICATION DOWN GRAD DOWN GRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 01 01 
LOCATION 13SW/SD05 13SW/SD06 
SAMPLE NUMBER 13SW0501-F 13SW0601 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 312912003 3/29/2003 
N-NITROS0-01-N-BUTYLAMINE 1 u 
N-NITROS0-01-N-PROPYLAMINE 1 u 
N-NITROSODIETHYLAMINE 1 u 
N-NITROSODIMETHYLAMINE 1 u 
N-NITROSOMETHYLETHYLAMINE 1 u 
N-NITROSOMORPHOLINE 1 u 
N-NITROSOPIPERIDINE 1 u 
N-NITROSOPYRROLIDINE 1 u 
NAPHTHALENE 0.05 u 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 1 u 
0-TOLUIDINE 1 u 
P-IDIMETHYLAMINO\AZOBENZENE 1 u 
PENTACHLOROBENZENE 1 u 
PENTACHLOROETHANE 1 u 
PENTACHLORONITROBENZENE 1 u 
PHENACETIN 1 u 
PHENANTHRENE 0.51 
PHENOL 1 u 
PRONAMIDE 1 u 
PYRENE 0.65 
PYRIDINE 1 u 
SAFROLE 1 u 
Enernetics funn \ 
1,3,5-TRINITROBENZENE 0.5 u 
1,3-DINITROBENZENE 0.5 u 
2,2',6,6'-TETRANITRD-4,4'-AZOXYTOLUENE 
2,4,6-TRINITROTOLUENE 0.5 u 
2,4-DIAMIN0-6-NITROTOLUENE 
2,4-DINITROTOLUENE 0.5 u 
2,6-DIAMIN0-4-NITROTOLUENE 
2,6-DINITROTOLUENE 0.5 u 
2-AMIN0-4,6-DINITROTOLUENE 0.5 u 
2-NITROTOLUENE 0.5 u 
3,5-DINITROANILINE 
3-NITROTOLUENE 0.5 u 
4,4'-TN-AZOXY 
4-AMIN0-2,6-DINITROTOLUENE 0.5 u 
4-NITROTOLUENE 0.5 u 
DNX 
HMX 2.8 
MNX 
NITROBENZENE 0.5 u 

TABLEG-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE80F45 

DOWN GRAD DOWN GRAD DOWNGRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

01 01 01 02 
13SW/SD06 13SW/SD07 13SW/SD07 13SW/SD07 
13SW0601·F 13SW0701 13SW0701·F 13SW0702 

NORMAL NORMAL NORMAL NORMAL 
3/29/2003 3129/2003 3/29/2003 10/27/2003 

0.265 u 0.24 u 
0.265 u 0.24 u 

0.47 u 
0.265 u 0.24 u 

0.24 u 
0.265 u 0.24 u 

0.24 u 
0.265 u 0.24 u 
0.265 u 0.24 u 
0.265 u 0.24 u 

0.24 u 
0.265 u 0.24 u 

0.265 u 0.24 u 
0.265 u 0.24 u 

0.24 u 
0.265 u 0.67 

0.24 u 
0.265 u 0.24 u 

DOWNGRAD DOWNGRAD DOWN GRAD DOWN GRAD DOWNGRAD 
GULLY GULLY GULLY GULLY GULLY 

02 01 01 02 02 
13SW/SD07 13SW/SD08 13SW/SD08 13SW/SD08 13SW/SD08 
13SW0702-F 13SW0801 13SW0801-F 13SW0802 13SW0802·F 

NORMAL NORMAL NORMAL NORMAL NORMAL 
10/27/2003 5/8/2003 5/8/2003 10/2312003 10/2312003 

0.29 u 0.25 u 
0.29 u 0.25 u 

0.49 u 
0.29 u 0.25 u 

0.25 u 
0.29 u 0.25 u 

0.25 u 
0.29 u 0.25 u 
0.29 u 0.25 u 
0.29 u 0.25 u 

0.25 u 
0.29 u 0.25 u 

0.29 u 0.25 u 
0.29 u 0.25 u 

0.25 u 
1.2 1.2 J 

0.25 u 
0.29 u 0.25 u 



CLASSIFICATION DOWN GRAD DOWN GRAD 
· STREAM ORDER GULLY GULLY 

SAMPLING ROUND 01 01 
LOCATION 13SW/SD05 13SW/SD06 
SAMPLE NUMBER 13SW0501-F 13SW0601 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 312912003 3/29/2003 
ROX 3.6 
TETRYL 0.5 u 
TNX 
Herbicides (ua/U 
HEXACHLOROPHENE 0.025 u 
PENTACHLOROPHENOL 0.025 J 
Total Metals (ualL\ 
ALUMINUM 1740 J 
ANTIMONY 0.95 u 
ARSENIC 0.97 u 
BARIUM 84.7 J 
BERYLLIUM 0.04 u 
CADMIUM 0.08 u 
CALCIUM 58800 J 
CHROMIUM 2 J 
COBALT 1.2 J 
COPPER 4.6 J 
IRON 1380 J 
LEAD 1.9 J 
LITHIUM 2.8 J 
MAGNESIUM 10900 J 
MANGANESE 89.6 J 
MERCURY 0.02 u 
NICKEL 2.4 J 
POTASSIUM 1330 J 
SELENIUM 0.55 u 
SILVER 0.04 u 
SODIUM 55500 J 
STRONTIUM 149 J 
THALLIUM 0.08 u. 
TIN 0.07 u 
TITANIUM 33 J 
VANADIUM 3.1 J 
ZINC 9.8 J 
Dissolved Metals (ualL\ 
ALUMINUM, FILTERED 108 
ANTIMONY, FILTERED 0.19 u 
ARSENIC, FILTERED 0.19 u 
BARIUM, FILTERED 40 J 
BERYLIJUM FILTERED 0.03 u 
CADMIUM, FILTERED 0.05 u 
CALCIUM FILTERED 28800 J 

TABLEG·2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE90F45 

DOWN GRAD DOWN GRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

01 01 01 02 
13SW/SD06 13SW/SD07 13SW/SD07 13SW/SD07 
13SW0601-F 13SW0701 13SW0701·F 13SW0702 

NORMAL NORMAL NORMAL NORMAL 
3/29/2003 3/29/2003 3/29/2003 10/27/2003 

0.29 J 0.35 J 
0.265 u 0.24 u 

0.24 u 

19100 J 200 J 
0.5 u 0.11 u 
5.8 J 0.32 u 
247 J 57.8 J 
0.49 u 0.03 u 
0.56 u 0.13 u 

133000 J 64400 J 
20.5 J 0.43 u 
5.2 J 0.21 u 
17.6 J 2.3 J 

16200 J 198 J 
29.9 J 1.6 u 
14.3 J 

18100 J 4700 J 
195 J 34.2 J 

0.02 u 0.02 u 
12.3 J 0.67 J 
4380 J 621 J 
0.51 u 0.09 u 
0.2 u. 0.03 u 

325000 J 88300 J 
245 J 
0.29 u 0.04 u 
0.62 u 0.1 u 
356 J 4.7 J 
38.1 J 0.61 u 
79.3 J 10.8 J 

57.1 56 
0.92 u 0.24 u 
0.42 u 0.15 u 
75.7 J 149 J 
0.03 u 0.03 u 
0.05 u 0.05 u 

56900 J 121000 J 

DOWN GRAD DOWN GRAD DOWNGRAD DOWN GRAD DOWNGRAD 
GULLY GULLY GULLY GULLY GULLY 

02 01 01 02 02 
13SW/SD07 13SW/SD08 13SW/SD08 13SW/SD08 13SW/SD08 
13SW0702-F 13SW0801 13SW0801·F 13SW0802 13SW0802-F 

NORMAL NORMAL NORMAL NORMAL NORMAL 
10/27/2003 51812003 5/8/2003 10/23/2003 10/23/2003 

2.8 1.4 
0.29 u 0.25 u 

0.25 u 

I 

1650 J 53.4 u 
0.09 u 0.04 u 
12 J 1.5 J 

88.4 J 92 J 
0.08 u 0.03 u 
0.06 u 0.04 u 

59900 J 76400 J 
1.9 J 0.44 u 

0.72 u 3.2 J 
1.9 J 0.38 u 

1140 J 2750 J 
1.2 u 0.09 u 
1.6 u 

10500 J 14200 u 
118 J 3190 J 
0.2 u 0.02 u 
2 J 1.2 

1430 J 2180 J 
0.19 u 0.16 u 
0.04 u 0.03 u 

33100 J 19900 J 
143 J 

0.05 u 0.04 u 
0.09 u 0.1 u 
24.2 J 1.3 J 
3.2 J 0.27 u 
7.8 J 17.7 J 

52.8 u 24.8 u 7.6 u 
0.19 u 0.38 u 0.11 u 
0.25 u 0.73 u 1 J 
58.8 J 78.1 J 95.3 J 
0.03 u 0.25 u 0.03 u 
0.11 u 0.19 u 0.04 u 

63400 J 5660 J 75300 J 



CLASSIACATION DOWN GRAD DOWN GRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 01 01 
LOCATION 13SW/SD05 13SW/SD06 
SAMPLE NUMBER 13SW0501..f 13SW0601 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 3129/2003 3129/2003 
CHROMIUM, FILTERED 0.21 u 
COBALT, FILTERED 1.3 J 
COPPER, FILTERED 3.5 J 
IRON, FIL TEAED 120 J 
LEAD, FILTERED 0.28 u 
LITHIUM, FIL TEAED 3.1 J 
MAGNESIUM, FIL TEAED 7210 J 
MANGANESE, FILTERED 64.9 J 
MERCURY, FIL TEAED 0.02 u 
NICKEL, FIL TEAED 2.9 J 
POTASSIUM, FILTERED 735 J 
SELENIUM, FIL TEAED 0.21 u 
SILVER, FILTERED 0.04 u 
SODIUM, FIL TEAED 5350 J 
STRONTIUM, FILTERED 88 J 
THALLIUM, FIL TEAED 0.04 u 
TIN, FIL TEAED 0.05 u 
TITANIUM, FILTERED 3.2 J 
VANADIUM, FILTERED 0.27 u 
ZINC, FILTERED 19.8 J 
Field Parameters Cma/L\ 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 9.62 
OXIDATION REDUCTION POTENTIAL IMVl 640 
PH (S.U.l 7.41 
SPECIFIC CONDUCTANCE (MS/CM\ 0.543 
TEMPERATURE (C) 10.44 
TURBIDITY CNTUl 
Miscellaneous Parameters (m!l/L) 
AMMONIA-N 0.01 u 
NITRITE/NITRA TE-N 0,54 J 

TABLEG·2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE ALL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 100F45 

DOWNGRAD DOWN GRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

01 01 01 02 
13SW/SD06 13SW/SD07 13SW/SD07 13SW/SD07 
13SW0601..f 13SW0701 13SW0701·F 13SW0702 

NORMAL NORMAL NORMAL NORMAL 
3/29/2003 312912003 . 3/29/2003 10/27/2003 

0.38 u 0.39 u 
0.7 u 0.43 u 
2.3 J 2.2 J 
43.4 J 26.9 u 
0.14 u 0.18 u 
1.5 u 0.37 u 

11000 J 14400 J 
63.3 J 20.4 J 
0.02 u 0.02 u 
1.5 J 0.61 u 

1080 J 1080 J 
0.59 u 0.17 u 
0.04 u 0.05 u 

55800 J 311000 J 
142 J 219 J 

0.04 u 0.04 u 
0.03 u 0.04 u 
1.4 J 1.1 u 

0.23 u 0.34 u 
5.3 u 3.8 u 

8.13 5.19 
177 270 
7.32 7.25 
1.394 0.55 
9.8 13.27 
352 9.12 

0.03 J 0.01 u 
0.18 J 0.15 

DOWN GRAD DOWN GRAD DOWNGRAD DOWNGRAD DOWN GRAD 
GULLY GULLY GULLY GULLY GULLY 

02 01 01 02 02 
13SW/SD07 13SW/SD08 13SW/SD08 13SW/SD08 13SW/SD08 
13SW0702·F 13SW0801 13SW0801-F 13SW0802 13SW0802-F 

NORMAL NORMAL NORMAL NORMAL NORMAL 
10/27/2003 51812003 51812003 10/23/2003 10/2312003 

0.22 u 0.33 u 0.26 u 
0.6 J 0.32 u 3.2 J 
1.4 J 1 u 0.3 u 

41.6 u 14.9 u 1120 J 
0.13 u 0.2 u 0.27 u 

0.96 u 
5300 J 9870 J 13700 u 
28.7 J 84.4 J 3110 J 
0.02 u 0.2 u 0.02 u 
0.55 u 1.1 J 0.84 J 
651 J 1100 J 2200 J 
0.09 u 0.36 u 0.14 u 
0.03 u 0.49 u 0.03 u 

106000 J 3190 J 18800 J 
140 J 

0.04 u 0.25 u 0.04 u 
0.14 u 0.21 u 0.24 u 

1 u 1.1 u 0.59 J 
0.35 u 0.38 u 0.1 u 
17.4 J 3.4 J 16 u 

6.91 6.03 
150.600000 -23.7 

6.13 7.09 
0.462 0.46 
15.18 14.71 

31 19.3 

0.07 0.4 J 
0.64 0.62 J 



CLASSIFICATION DOWN GRAD DOWN GRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 01 01 
LOCATION 13SW/SD09 13SW/SD09 
SAMPLE NUMBER 13SW0901 13SW0901·F 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 3f29/2003 3f29/2003 
Semivolatile Organics (ua/Ll 
1,2,4,5· TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOOUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANE) 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROOUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZ!AlANTHRACENE 

TABLE G-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 11OF45 

DOWN GRAD DOWNGRAD DOWNGRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

02 02 01 01 
13SW/SD09 13SW/SD09 13SW/SD10 13SW/SD10 
13SW0902 13SW0902.f 13SW1001 13SW1001-D 
NORMAL NORMAL ORIG DUP 

10/27/2003 10/27/2003 3129/2003 3/29/2003 

DOWN GRAD DOWN GRAD DOWN GRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY GULLY 

01 01 02 02 01 
13SW/SD10 13SW/SD10 13SW/SD10 13SW/SD10 13SW/SD12 
13SW1001-F 13SW1001-F-D 13SW1002 13SW1002-F 13SW1201 

ORIG DUP NORMAL NORMAL NORMAL 
3/29/2003 3/29/2003 10/23/2003 10/23/2003 3130/2003 



CLASSIRCATION DOWN GRAD DOWN GRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 01 01 
LOCATION 13SW/SD09 13SW/SD09 
SAMPLE NUMBER 13SW0901 13SW0901·F 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 3129'2003 3l29l2003 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZO AlANTHRACENE 
BENZO AlPYRENE 
BENZO BlFLUORANTHENE 
BENZO G,H,llPERYLENE 
BENZO KlFLUORANTHENE 
BENZVL ALCOHOL 
BIS/2-CHLOROETHOXYlMETHANE 
BIS(2-CHLOROETHYUETHER 
BISl2-ETHYLHEXYUPHTHALA TE 
BUTYLBENZVLPHTHALATE 
CHLOROBENZILATE 
CHRYSENE 
01-N-BUTYL PHTHALATE 
01-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZO(A,HlANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUOR ENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CDlPYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KEPONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 

TABLEG-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE ALL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE120F45 

DOWN GRAD DOWN GRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

02 02 01 01 
13SW/SD09 13SW/SD09 13SW/SD10 13SW/SD10 
13SW0902 13SW0902·F 13SW1001 13SW1001·D 
NORMAL NORMAL ORIG DUP 

10/27/2003 10/27/2003 3l29l2003 312912003 

DOWN GRAD DOWN GRAD DOWN GRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY GULLY 

01 01 02 02 01 
13SW/SD10 13SW/SD10 13SW/SD10 13SW/SD10 13SW/SD12 
13SW1001-F 13SW1001·F·D 13SW1002 13SW1002·F 13SW1201 

ORIG DUP NORMAL NORMAL NORMAL 
3/29/2003 3/29/2003 10/23/2003 10/23/2003 3130/2003 



CLASSIFICATION DOWNGRAD DOWN GRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 01 01 
LOCATION 13SW/SD09 13SW/SD09 
SAMPLE NUMBER 13SW0901 13SW0901·F 
SAMPLE CODE NORMAL- NORMAL 
SAMPLE DATE 3f29/2003 3129/2003 
N-NITROS0-01-N-BUTYLAMINE 
N-NITROS0-01-N-PROPYLAMINE 
N-NITROSOOIETHYLAMINE 
N-NITROSOOIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIOINE 
N-NITROSOPYRROLIOINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-IDIMETHYLAMINO\AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SAFROLE 
Eneraetics fun/L\ 
1,3,5-TRINITROBElllZENE 0.65 u 
1,3-0INITROBENZENE 0.65 u 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 
2,4,6-TRINITROTOLUENE 0.65 u 
2,4-0IAMIN0-6-NITROTOLUENE 
2,4-0INITROTOLUENE 0.65 u 
2,6-0IAMIN0-4-NITROTOLUENE 
2,6-0INITROTOLUENE 0.65 u 
2-AMIN0-4,6-0INITROTOLUENE 0.65 u 
2-NITROTOLUENE 0.65 u 
3,5-0INITROANILINE 
3-NITROTOLUENE 0.65 u 
4,4'-TN-AZOXY 
4-AMIN0-2,6-0INITROTOLUENE 0.65 u 
4-NITROTOLUENE 0.65 u 
ONX 
HMX 0.65 u 
MNX 
NITROBENZENE 0.65 u 

TABLEG·2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL 8) 
NSWCCRANE 

CRANE, INDIANA 
PAGE130F45 

DOWNGRAD DOWN GRAD DOWNGRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

02 02 01 01 
13SW/SD09 13SW/SD09 13SW/SD10 13SW/SD10 
13SW0902 13SW0902.f 13SW1001 13SW1001-D 
NORMAL NORMAL ORIG DUP 

10/27/2003 10/27/2003 3/29/2003 3/29/2003 

0.25 u 0.55 u 0.21 u 
0.25 u 0.55 u 0.21 u 
0.5 u 
0.25 u 0.55 u 0.21 u 
0.25 u 
0.25 u 0.55 u 0.21 u 
0.25 u 
0.25 u 0.55 u 0.21 u 
0.25 u 0.55 u 0.21 u 
0.25 u 0.55 u 0.21 u 
0.25 u 
0.25 u 0.55 u 0.21 u 

0.25 u 0.55 u 0.4 J 
0.25 u 0.55 u 0.21 u 
0.25 u 
0.25 u 15 J 13 
0.25 u 
0.25 u 0.55 u 0.21 u 

DOWN GRAD DOWNGRAD DOWNGRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY GULLY 

01 01 02 02 01 
13SW/SD10 13SW/SD10 13SW/SD10 13SW/SD10 13SW/SD12 
13SW1001·F 13SW1001·F·D 13SW1002 13SW1002·F 13SW1201 

ORIG DUP NORMAL NORMAL NORMAL 
3f29/2003 3/29/2003 10/23/2003 10/23/2003 3/30/2003 

0.27 u 0.28 u 
0.27 u 0.28 u 
0.53 u 
0.27 u 1.9 J 
0.27 u 
0.27 u 0.28 u 
0.27 u 
0.27 u 0.28 u 
0.27 u 0.84 J 
0.27 u 0.28 u 
0.27 u 
0.27 u 0.28 u 

0.27 u 2 J 
0.27 u 0.28 u 
0.59 J 

10 26 
0.27 u 
0.27 u 0.28 u 



CLASSIFICATION DOWN GRAD DOWNGRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 01 01 
LOCATION 13SW/SD09 13SW/SD09 
SAMPLE NUMBER 13SW0901 13SW0901·F 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 3/2912003 3/29/2003 
ROX 0.6 u 
TETRYL 0.65 u 
TNX 
Herbicides 1un1L\ 

HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals tunlL\ 
ALUMINUM 2700 J 
ANTIMONY 0.04 u 
ARSENIC 0.91 u 
BARIUM 38 J 
BERYLLIUM 0.06 u 
CADMIUM 0.08 u 
CALCIUM 18900 J 
CHROMIUM 2.5 J 
COBALT 0.65 u 
COPPER 3.6 J 
IRON 2350 J 
LEAD 1.5 J 
LITHIUM 1.8 u 
MAGNESIUM 3600 J 
MANGANESE 25 J 
MERCURY 0.02 u 
NICKEL 2.1 J 
POTASSIUM 1130 J 
SELENIUM 0.1 u 
SILVER 0.04 u 
SODIUM 3020 J 
STRONTIUM 48 J 
THALLIUM . 0.04 u 
TIN 0.13 u 
TITANIUM 51 J 
VANADIUM 4.9 J 
ZINC 27 J 
Dissolved Metals (un/L\ 
ALUMINUM, FILTERED 822 
ANTIMONY FILTERED 0.13 u 
ARSENIC, FILTERED 0.47 u 
BARIUM, FILTERED 28.4 J 
BERYLLIUM, FILTERED 0.03 u 
CADMIUM, FILTERED 0.05 u 
CALCIUM, FILTERED 18600 J 

TABLEG·2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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DOWN GRAD DOWNGRAD. DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

02 02 01 01 
13SW/SD09 13SW/SD09 13SW/SD10 13SW/SD10 
13SW0902 13SW0902·F 13SW1001 13SW1001•D 
NORMAL NORMAL ORIG DUP 

10/27/2003 10/27/2003 3/2912003 3/29/2003 
0.42 J 18 16 
0.25 u 0.55 u 0.21 u 
0.25 u 

139 J 2080 J 3260 J 
0.07 u 0.05 u 0.06 u 

. 0.33 u 0.8 u 0.98 u 
61.1 J 44.1 J 50.3 J 
0.03 u 0.09 u 0.12 u 
0.05 u 0.1 u 0.1 u 

82600 J 23500 J 23400 J 
0.59 u 1.9 J 3 J 
0.18 u 2.6 J 2.7 J 

3 J 2.2 J 2.6 J 
152 J 1740 J 2280 J 

0.41 u 1.3 J 1.5 J 
6.6 J 8.1 J 

11400 J 6660 J 7050 J 
10.6 J 231 J 220 J 
0.02 u 0.02 u 0.02 u 
1.1 J 4.5 J 5.2 J 

1320 J 7750 J 7850 J 
0.09 u 0.1 u 0.1 u 
0.03 u 0.04 u 0.04 u 
9120 J 7780 J 8020 J 

59 J 57.7 J 
0.04 u 0.04 u 0.04 u 
0.1 u 0.04 u 0.08 u 
6.4 J 36.4 J 59.4 J 

0.57 u 3.6 J 5.5 J 
68.9 J 13.9 J 17 J 

16.5 u 
0.17 u 
0.26 u 
62.3 J 
0.03 u 
O.o7 U 

81400 J 

DOWN GRAD DOWN GRAD DOWNGRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY GULLY 

01 01 02 02 01 
13SW/SD10 13SW/SD10 13SW/SD10 13SW/SD10 13SW/SD12 
13SW1001·F 13SW1001·F-D 13SW1002 13SW1002·F 13SW1201 

ORIG DUP NORMAL NORMAL NORMAL 
3/29/2003 3/29/2003 10/23/2003 10/23/2003 3130/2003 

0.27 u 100 
0.27 u 0.28 u 
0.27 u 

106 u 1330 J 
0.04 u 0.52 u 
0.35 u 4.2 J 
49.6 J 80.7 J 
0.05 u 0.03 u 
0.19 u 0.16 u 

44600 J 55000 J 
0.42 u 1.8 J 
5.1 J 1.2 J 
1.3 J 7.2 J 
406 J 1090 J 
0.27 u 0.92 u 

2 u 
8220 J 18600 J 
1900 J 69.9 J 
0.02 u 0.02 u 

4.7 4.5 J 
730 J 97700 J 

0.06 u 0.5 u 
0.03 u 0.04 u 
9750 J 28300 J 

120 J 
0.04 u 0.06 u 
0.1 u 0.1 u 
1.9 J 26.3 J 
0.3 u 5.2 J 
7.8 u 16.1 J 

303 286 9.2 u 
021 u 0.17 u 023 u 
0.37 u 0.29 u 0.25 u 
33.7 J 34 J 46.2 J 
0.03 u 0.03 u 0.03 u 
0.05 u 0.05 u 0.09 u 

24300 J 23300 J 43000 J 



CLASSIFICATION DOWN GRAD DOWN GRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 01 01 
LOCATION 13SW/SD09 13SW/SD09 
SAMPLE NUMBER 13SW0901 13SW0901-F 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 3l'29l2003 3/29/2003 
CHROMIUM FILTERED 0.89 u 
COBALT, FIL TEAED 0.65 u 
COPPER, FIL TEAED 2.1 J 
IRON, FILTERED 750 J 
LEAD, FIL TEAED 0.38 u 
LITHIUM, FIL TEAED 0.66 u 
MAGNESIUM, FIL ,-ERED 3440 J 
MANGANESE, FILTERED 9.2 J 
MERCURY, FILTERED 0.02 u 
NICKEL, FILTERED 1.1 J 
POTASSIUM, FILTERED 846 J 
SELENIUM, FILTERED 0.08 u 
SILVER, FILTERED 0.04 u 
SODIUM, FIL TEAED 2920 J 
STRONTIUM, FILTERED 45.5 J 
THALLIUM, FIL TEAED 0.04 u 
TIN, FIL TEAED 0.03 u 
TITANIUM, FILTERED 19.5 J 
VANADIUM, FILTERED 1.6 J 
ZINC, FIL TEAED 10.1 J 
Field Parameters Cma/U 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 9.81 
OXIDATION REDUCTION POTENTIAL IMVl 120 
PH (S.U.) 8.48 
SPECIFIC CONDUCTANCE IMS/CM\ 0.138 
TEMPERATURE (C) 11 
TURBIDITY CNTUl 45 
Miscellaneous Parameters (ma/U 
AMMONIA-N O.G1 J 
NITRITE/NITRATE-N 0.02 u 

TABLEG-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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DOWN GRAD DOWN GRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

02 02 01 01 
13SW/SD09 13SW/SD09 13SW/SD10 13SW/SD10 
13SW0902 13SW0902-F 13SW1001 13SW1001-D 
NORMAL NORMAL ORIG DUP 

10f27f2003 10/27fl003 3/29/2003 3/29/2003 
0.2 u 
0.63 J 
1.9 J 

22.4 u 
0.02 u 

11900 J 
5 J 

0.02 u 
0.7 J 

1370 J 
0.15 u 
0.03 u 
9550 J 

0.04 u 
0.1 u 
0.74 u 
0.34 u 
54.5 J 

8.55 9.95 
324.400000 145 

7.8 7.74 
0.436 0.199 
11.8 9.3 
5.13 150 

O.G1 0.08 J 0.02 J 
0.18 0.46 J 0.47 J 

DOWNGRAD DOWN GRAD DOWN GRAD DOWN GRAD DOWNGRAD 
GULLY GULLY GULLY GULLY GULLY 

01 01 02 02 01 
13SW/SD10 _13SW/SD10 13SW/SD10 13SW/SD10 13SW/SD12 
13SW1001-F 13SW1001-F-D 13SW1002 13SW1002-F 13SW1201 

ORIG DUP NORMAL NORMAL NORMAL 
3/29/2003 3129/2003 10/23'2003 10/23/2003 3/30fl003 

0.55 u 0.46 u 0.31 u 
1.6 J 1.6 J 6.5 J 
1.2 u 1.3 u 0.73 J 
343 J 256 J 47.3 u 
0.18 u 0.3 u 0.05 u 
5.5 J 5.5 J 

6610 J 6780 J 7970 J 
160 J 155 J 1670 J 

0.02 u 0.02 u 0.02 u 
3.3 J 3.3 J 4.1 

7430 J 7320 J 600 J 
0.13 u 0.09 u 0.08 u 
0.12 u 0.04 u 0.03 u 
7840 J 7980 J 9570 J 
56.3 J 54.3 J 
0.04 u 0.04 u 0.04 u 
0.03 u 0.05 u 0.1 u 

8 J 7 J 0.11 J 
0.73 u 0.65 u 0.06 u 
8.6 J 10.4 J 7.8 u 

3.65 11.98 
178.700000 162 

6.17 7.92 
0.27 0.64 
12.n- 6.85 
1.98 17 

0.03 J 0.88 J 
0.025 u 5.8 J 



CLASSIFICATION DOWN GRAD DOWN GRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 01 02 
LOCATION 13SW/SD12 13SW/SD12 
SAMPLE NUMBER 13SW1201-F 13SW1202 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 3l30/2003 10/22/2003 
Semivolatile Oraanics (uo/L\ 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS!1-CHLOROPROPANEl 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZ(A\ANTHRACENE 

TABLEG-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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DOWN GRAD DOWN GRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

02 01 01 02 
13SW/SD12 13SW/SD13 13SW/SD13 13SW/SD13 
13SW1202-F 13SW1301 13SW1301-F 13SW1302 

NORMAL NORMAL NORMAL ORIG 
10/22/2003 3/30/2003 3/30/2003 10/22/2003 

DOWNGRAD DOWNGRAD DOWN GRAD DOWNGRAD DOWN GRAD 
GULLY GULLY GULLY GULLY GULLY 

02 02 02 02 02 
13SW/SD13 13SW/SD13 13SW/SD13 13SW/SD14 13SW/SD14 
13SW1302·D 13SW1302-F 13SW1302-F·D 13SW1401 13SW1401-D 

DUP ORIG DUP ORIG DUP 
10/22/2003 10/22/2003 10/22/2003 10/22/2003 10/22/2003 



CLASSIACATION DOWN GRAD DOWN GRAD 
STREAM ORDER GUUY GULLY 
SAMPLING ROUND 01 02 
LOCATION 13SW/SD12 13SW/SD12 
SAMPLE NUMBER 13SW1201·F 13SW1202 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 3130/2003 10/22/2003 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZO AlANTHRACENE 
BENZO AlPYRENE 
BENZO BlFLUORANTHENE 
BENZO G,H,llPERYLENE 
BENZO KlFLUORANTHENE 
BENZVL ALCOHOL 
815(2-CHLOROETHOXYJMETHANE 
815(2-CHLOROETHYLlETHER 
815(2-ETHYLHEXYllPHTHALA TE 
BUTYL BENZVL PHTHALATE 
CHLOROBENZILATE 
CHRY5ENE 
Dl-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZOIA,HlANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE 5ULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDEN0(1,2,3-COlPYRENE 
150DRIN 
150PHORONE 
1505AFROLE 
KEPONE 
METHAPYRILENE 
METHYL METHANE 5ULFONATE 

TABLEG-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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DOWN GRAD DOWN GRAD DOWN GRAD DOWN GRAD 
GUUY GULLY GUUY GULLY 

02 01 01 02 
13SW/SD12 13SW/SD13 13SW/SD13 13SW/SD13 
13SW1202-F 13SW1301 13SW1301-F 13SW1302 

NORMAL NORMAL NORMAL ORIG 
10l22/2003 3/30/2003 3/30/2003 1M2/2003 

DOWN GRAD DOWN GRAD DOWNGRAD DOWN GRAD DOWNGRAD 
GULLY GUUY GULLY GUUY GULLY 

02 02 02 02 02 
13SW/SD13 13SW/SD13 13SW/SD13 13SW/SD14 13SW/SD14 
13SW1302-D 13SW1302-F 13SW1302-F-D 13SW1401 13SW1401·D 

DUP ORIG DUP ORIG DUP 
10/22/2003 10/22/2003 10/22/2003 1M2/2003 10/22/2003 



CLASSIFICATION DOWNGRAD DOWNGRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 01 02 
LOCATION 13SW/SD12 13SW/SD12 
SAMPLE NUMBER 13SW1201-F 13SW1202 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 3/30/2003 10/22/2003 
N-NITROS0-01-N-BUTYLAMINE 
N-NITROS0-01-N-PROPYLAMINE 
N-NITROSOOIETHYLAMINE 
N-NITROSOOIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIOINE 
N-NITROSOPYRROLIOINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIOINE 
P-IOIMETHYLAMINO\AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIOE 
PYRENE 
PYRIDINE 
SAFROLE 
EnernAtics CunlL\ 
1,3,5-TRINITROBENZENE 0.24 u 
1,3-0INITROBENZENE 0.24 u 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 0.48 u 
2,4,6-TRINITROTOLUENE 0.24 u 
2,4-0IAMIN0-6-NITROTOLUENE 0.24 u 
2,4-0INITROTOLUENE 0.24 u 
2,6-0IAMIN0-4-NITROTOLUENE 0.24 u 
2,6-0INITROTOLUENE 0.24 u 
2-AMIN0-4,6-0INITROTOLUENE 0.52 J 
2-NITROTOLUENE 0.24 u 
3,5-0INITROANILINE 0.24 u 
3-NITROTOLUENE 0.24 u 
4,4'-TN-AZOXY 
4-AMIN0-2,6-0INITROTOLUENE 0.98 J 
4-NITROTOLUENE 0.24 u 
ONX 3.5 J 
HMX 19 
MNX 3.1 
NITROBENZENE 0.24 u 

TABLEG·2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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DOWN GRAD DOWNGRAD DOWN GRAD DOWNGRAD 
GULLY GULLY GULLY GULLY 

02 01 01 02 
13SW/SD12 13SW/SD13 13SW/SD13 13SW/SD13 
13SW1202-F 13SW1301 13SW1301..f 13SW1302 

NORMAL NORMAL NORMAL ORIG 
10l22/2003 3/30/2003 3/30/2003 10/22/2003 

0.6 u 0.24 u 
0.6 u 0.24 u 

0.48 u 
6.8 0.24 u 

0.24 u 
0.6 u 0.24 u 

0.44 J 
0.6 u 0.24 u 
1.6 J 8.3 J 
0.6 u 0.24 u 

0.24 UJ 
0.6 u 0.31 J 

3.8 J 21 J 
0.6 u 0.24 u 

4.2 J 
14 33 J 

5.2 J 
0.6 u 0.24 u 

DOW NG RAD DOWN GRAD DOWNGRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY GULLY 

02 02 02 02 02 
13SW/SD13 13SW/SD13 13SW/SD13 13SW/SD14 13SW/SD14 
13SW1302·D 13SW1302-F 13SW1302·F-D 13SW1401 ·13SW1401·D 

DUP ORIG DUP ORIG DUP 
10/22/2003 10/22/2003 10/22/2003 10/22/2003 10/22/2003 

0.24 u 0.24 u 0.24 u 
0.24 u 0.24 u 0.24 u 
0.48 u 0.47 u 0.47 u 
0.24 u 0.24 u 0.24 u 
0.24 u 0.24 u 0.24 u 
0.24 u 0.24 u 0.24 u 
0.62 J 0.24 u 0.24 u 
0.24 u 0.24 u 0.24 u 
9.8 J 1.3 1.4 J 

0.24 u 0.24 u 0.24 u 
0.24 u 0.24 u 0.24 u 
0.24 u 0.24 u 0.24 u 

25 2.9 3 
0.24 u 0.24 u 0.24 u 
3.6 J 2.7 J 3.5 J 

36 20 24 
5.5 3.8 J 5.3 J 

0.24 u 0.24 u 0.24 u 



CLASSIFICATION DOWN GRAD DOWN GRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 01 02 
LOCATION 13SW/SD12 13SW/SD12 
SAMPLE NUMBER 13SW1201·F 13SW1202 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 3/30/2003 10/22/2003 
ROX 57 
TETRYL 0.24 u 
TNX 0.81 
Herbicides CunJL\ 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals 1un11 \ 
ALUMINUM 1740 J 
ANTIMONY 0.41 u 
ARSENIC 2.2 J 
BARIUM 68.5 J 
BERYLLIUM 0.2 u 
CADMIUM 0.19 u 
CALCIUM 54700 J 
CHROMIUM 3.2 J 
COBALT 2.4 J 
COPPER 4.2 J 
IRON 1920 J 
LEAD 2 J 
LITHIUM 
MAGNESIUM 13000 J 
MANGANESE 292 J 
MERCURY 0.02 u 
NICKEL 5.7 
POTASSIUM 31800 J 
SELENIUM 0.41 u 
SILVER 0.03 u 
SODIUM 16700 J 
STRONTIUM 
THALLIUM 0.16 u 
TIN 0.26 u 
TITANIUM 31.8 
VANADIUM 5.1 J 
ZINC 18.1 J 
Dissolved Metals Cua/L) 
ALUMINUM, FILTERED 137 
ANTIMONY, FILTERED 0.49 u 
ARSENIC, FILTERED 3.6 J 
BARIUM, FILTERED 74.6 J 
BERYLLIUM, FILTERED 0.03 u 
CADMIUM, FILTERED 0.06 u 
CALCIUM, FILTERED 51400 J 

TABLE G-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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DOWN GRAD DOWNGRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

02 01 01 02 
13SW/SD12 13SW/SD13 13SW/SD13 13SW/SD13 
13SW1202-F 13SW1301 13SW1301-F 13SW1302 

NORMAL NORMAL NORMAL ORIG 
10/22/2003 3/30/2003 3f30/2003 10/22/2003 

84 180 J 
0.6 u 0.24 u 

1.1 J 

714 J 167 J 
0.09 u 02 u 
0.95 u 1.3 J 
58.8 J 94.3 J 
O.Q7 U 0.05 u 
0.11 u 0.12 u 

38700 J 74800 J 
0.98 u 0.69 u 
1.9 J 1.2 J 
2.4 J 3.8 J 
673 J 337 J 
o.n u 0.24 u 
3.9 J 

7480 J 12600 J 
107 J 170 J 

0.02 u 0.02 u 
3.8 J 6.3 

15100 J 42400 J 
0.15 u 0.36 u 
0.04 u 0.03 u 
8900 J 16700 J 
94.3 J 
0.04 u 0.04 u 
0.03 u 0.1 u 
11.6 J 3.6 J 
1.8 J 1.1 J 

21.2 J 18.3 J 

43.2 u 103 
0.5 u 0.16 u 
1.4 J 0.66 u 

51.7 J 53.7 J 
0.09 u 0.03 u 
0.05 u 0.05 u 

54500 J 37900 J 

DOWNGRAD DOWNGRAD DOWN GRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY GULLY 

02 02 02 02 02 
13SW/SD13 13SW/SD13 13SW/SD13 13SW/SD14 13SW/SD14 

13SW1302-D 13SW1302-F 13SW1302-F-D 13SW1401 13SW1401·D 
DUP ORIG DUP ORIG DUP 

10/22/2003 10/22/2003 10/22/2003 10/22/2003 10/22/2003 
210 n 97 

0.24 u 0.24 u 0.24 u 
1.3 0.62 J 1.1 J 

I 
I 

161 J 202 J 312 J 
0.21 u 0.15 u 0.17 u 
1.4 J 0.85 J 0.88 J 

93.4 J 78.6 J 76.3 J 
0.06 u 0.03 u 0.03 u 
0.12 u 0.04 u 0.04 u 

73500 J 36700 J 40600 J 
0.75 u 1 u 1.1 u 
1.3 J 0.19 u 0.25 u 
3.8 J 2.8 J 2.7 J 
357 J 147 u 285 J 
0.27 u 0.15 u 0.21 u 

12300 J 10100 J 10800 J 
192 J 26.1 J 192 J 

0.02 u 0.02 u 0.02 u 
6.2 1.9 2 

42400 J 36000 J 40000 J 
0.37 u 0.21 u 0.2 u 
0.03 u 0.03 u 0.03 u 
16300 J 10600 J 11400 J 

0.04 u 0.04 u 0.04 u 
0.13 u 0.1 u 0.1 u 
3.5 J 4.5 J 5.1 J 
1 J 0.92 J 1.1 J 

20.7 J 2.5 u 2.7 u 

35.3 u 35.7 u 
021 u 0.39 u 
1.2 J 1.2 J 

94.5 J 92.9 J 
0.03 u 0.04 u 
0.06 u 0.07 u 

73100 J 73600 J 



CLASSIFICATION DOWN GRAD DOWN GRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 01 02 
LOCATION 13SW/SD12 13SW/SD12 
SAMPLE NUMBER 13SW1201-F 13SW1202 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 3/30/2003 10/22/2003 
CHROMIUM, FILTERED 0.67 u 
COBALT, FILTERED 1.3 J 
COPPER, FILTERED . 6.6 J 
IRON, FIL TEAED 193 J 
LEAD, FIL TEAED 0.22 u 
LITHIUM, FIL TEAED 1.2 u 
MAGNESIUM, FILTERED 18000 J 
MANGANESE, FILTERED 52.2 J 
MERCURY, FILTERED 0.02 u 
NICKEL, FILTERED 3.8 J 
POTASSIUM, FILTERED 97700 J 
SELENIUM, FIL TEAED 0.44 u 
SILVER, FILTERED 0.04 u 
SODIUM, FILTERED 27500 J 
STRONTIUM, FILTERED 117 J 
THALLIUM, FILTERED 0.04 u 
TIN, FIL TEAED 0.03 u 
TITANIUM FILTERED 7.7 J 
VANADIUM, FILTERED 3.4 J 
ZINC, FILTERED 8.1 J 
Field Parameters (ma/Ll 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN ·METER 9.5 
OXIDATION REDUCTION POTENTIAL CMVl 233.600000 
PH IS.U.l 7.51 
SPECIFIC CONDUCTANCE CMS/CMl 0.427 
TEMPERATURE IC l 12.25 
TURBIDITY (NTUl 6 
Miscellaneous Parameters fmnlL\ 
AMMONIA-N 0.005 UJ 
NITRITE/NITRATE-N 0.13 u 

TABLEG-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE200F45 

DOWN GRAD DOWN GRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

02 01 01 02 
13SW/SD12 13SW/SD13 13SW/SD13 13SW/SD13 
13SW1202-F 13SW1301 13SW1301-F 13SW1302 

NORMAL NORMAL NORMAL ORIG 
10/22/2003 3/30/2003 3130/2003 10/22/2003 

0.72 u 0.27 u 
2.9 J 1.7 J 
2.5 J 1.9 J 

44.2 u 82.5 J 
0.13 u 0.08 u 

3.5 J 
12900 J 7630 J 

119 J 88.3 J 
0.02 u 0.02 u 

3.2 3.2 J 
31100 J 15100 J 
0.28 u 0.18 u 
0.03 u 0.04 u 
16500 J 9160 J 

91.8 J 
0.08 u 0.04 u 
0.22 u 0.03 u 
1.5 J 3 J 
1.2 J 0.67 u 
4.1 u 13.1 J 

12.32 2.19 
157 255.600000 
8.07 7.42 
0.26 0.531 
6.52 13.33 
12.6 3 

0.14 J 0.04 J 
1.6 J 3.6 J 

DOWNGRAD DOWN GRAD DOWN GRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY GULLY 

02 02 02 02 02 
13SW/SD13 13SW/SD13 13SW/SD13 13SW/SD14 13SW/SD14 
13SW1302-D 13SW1302-F 13SW1302-F-D 13SW1401 13SW1401-D 

DUP ORIG DUP ORIG DUP 
10/22l2003 10/22/2003 10/22/2003 10/22l2003 10/22/2003 

0.63 u 0.56 u 
1 J 1.3 J 

3.5 J 3.3 J 
122 u 87.5 u 
0.09 u 0.08 u 

12300 J 12400 J 
141 J 156 J 

0.02 u 0.02 u 
6.2 6.1 

42100 J 42500 J 
0.36 u 0.37 u 
0.03 u 0.03 u 
16400 J 16500 J 

0.04 u 0.04 u 
0.1 u 0.1 u 
0.55 J 0.62 J 
0.75 J 0.79 J 
15.4 u 15.5 u 

5.93 
224.700000 

7.33 
0.365 
12.14 
4.4 

0.01 J 0.005 UJ 0.005 UJ 
3.7 J 0.54 J I 0.55 J 



CLASSIACATION DOWN GRAD DOWN GRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 02 02 
LOCATION 13SW/SD14 13SW/SD14 
SAMPLE NUMBER 13SW1401·F 13SW1401-F-D 
SAMPLE CODE ORIG DUP 
SAMPLE DATE 10/22/2003 10/22/2003 
Semivolatile Oraanics fua/Ll 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-0ICHLOROBENZENE 
1,3-0ICHLOROBENZENE 
1,4-0ICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEOIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBISl1-CHLOROPROPANEl 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-0ICHLOROPHENOL 
2,4-0IMETHYLPHENOL 
2,4-0INITROPHENOL 
2,6-0ICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-0ICHLOROBENZIOINE 
3,3'-0IMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIOE 
5-NITR0-0-TOLUIOINE 
7, 12-0IMETHYLBENZIAlANTHRACENE 

TABLEG-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE ALL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE21 OF45 

DOWN GRAD DOWN GRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

03 02 02 03 
13SW/SD14 13SW/SD15 13SW/SD15 13SW/SD15 
13SW1402 13SW1501 13SW1501-F 13SW1502 
NORMAL NORMAL NORMAL NORMAL 

10fZ7/2004 10/27/2003 10fZ7/2003 10/27/2004 

DOWN GRAD DOW NG RAD DOWN GRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY GULLY 

02 02 03 02 02 
13SW/SD16 13SW/SD16 13SW/SD16 13SW/SD18 13SW/SD18 
13SW1601 13SW1601-F 13SW1602 13SW1801 13SW1801-F 
NORMAL NORMAL NORMAL NORMAL NORMAL 

10/22/2003 10/2212003 10fZ7/2004 10/23/2003 10/2312003 



CLASSIFICATION DOWN GRAD DOWN GRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 02 02 
LOCATION 13SW/SD14 13SW/SD14 
SAMPLE NUMBER 13SW1401..f 13SW1401..f-D 
SAMPLE CODE ORIG DUP 
SAMPLE DATE 10/22/2003 10/22/2003 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZO AlANTHRACENE 
BENZO AlPYRENE 
BENZO BlFLUORANTHENE 
BENZO G,H,llPERYLENE 
BENZO KlFLUORANTHENE 
BENZVL ALCOHOL 
BIS12-CHLOROETHOXYlMETHANE 
61512-CHLOROETHYLlETHER 
61512-ETHYLHEXYL\PHTHALA TE 
BUTYLBENZVLPHTHALATE 
CHLOROBENZILATE 
CHRYSENE 
Dl-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZO(A,H\ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDENO(t,2 3-CD\PYRENE 
ISODRIN 
ISOPHORONE 
I SOS AFR OLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 

TABLEG-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 {MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE220F45 

DOWN GRAD DOWN GRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

03 02 02 03 
13SW/SD14 13SW/SD15 13SW/SD15 13SW/SD15 
13SW1402 13SW1501 13SW1501·F 13SW1502 
NORMAL NORMAL NORMAL NORMAL 

10/27/2004 10/2712003 10/27/2003 10/27/2004 

DOWN GRAD DOWN GRAD DOWNGRAD DOWN GRAD DOWNGRAD 
GULLY GULLY GULLY GULLY GULLY 

02 02 03 02 02 
13SW/SD16 13SW/SD16 13SW/SD16 13SW/SD18 13SW/SD18 
13SW1601 13SW1601..f 13SW1602 13SW1801 13SW1801-F 
NORMAL NORMAL NORMAL NORMAL NORMAL 

10/22/2003 10/22/2003 10/2712004 10/23/2003 10/23/2003 



CLASSIFICATION DOWN GRAD DOWN GRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 02 02 
LOCATION 13SW/SD14 13$W/SD14 
SAMPLE NUMBER 13SW1401-F 13SW1401·F·D 
SAMPLE CODE ORIG DUP 
SAMPLE DATE 10/22/2003 10/22/2003 
N-NITROSO-Dl-N-BUTYLAMINE 
N-NITROSO-Dl-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-lDIMETHYLAMINOlAZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SAFROLE 
Eneraetics CunlL\ 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 
2,4,6-TRINITROTOLUENE 
2,4-DIAMIN0-6-NITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DIAMIN0-4-NITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3,5-DINITROANILINE 
3-NITROTOLUENE 
4,4'-TN-AZOXY 
4-AMIN0-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE 

TABLEG-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE230F45 

DOWN GRAD DOWN GRAD DOWNGRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

03 02 02 03 
13SW/SD14 13SW/SD15 13SW/SD15 13SW/SD15 
13SW1402 13SW1501 13SW1501-F 13SW1502 
NORMAL NORMAL NORMAL NORMAL 

10/27/2004 10/27/2003 10/27/2003 10/27/2004 

0.248 u 0.24 u 0.25 u 
0.248 u 0.24 u 0.25 u 

0.49 u 
0.42 J 0.24 u 0.25 u 

0.248 u 0.24 u 0.25 u 
0.248 u 0.24 u 0.25 u 
0.248 u 0.24 u 0.25 u 
0.248 u 0.24 u 0.25 u 

1 J 0.24 u 0.26 J 
0.248 u 0.24 u 0.25 u 
0.248 u 0.24 u 0.25 u 
0.248 u 0.24 u 0.25 u 
0.495 u 0.5 u 

2.5 0.24 u 0.62 
0.248 u 0.24 u 0.25 u 

1 23 J 1.8 J 
18 210 160 
1.9 47 22 

0.248 u 0.24 u 0.25 u 

DOWN GRAD DOWN GRAD DOWN GRAD DOWNGRAD DOWN GRAD 
GULLY GULLY GULLY GULLY GULLY 

02 02 03 02 02 
13SW/SD16 13SW/SD16 13SW/SD16 13SW/SD18 13SW/SD18 
13SW1601 13SW1601-F 13SW1602 13SW1801 13SW1801-F 
NOR"'AL NORMAL NORMAL NORMAL NORMAL 

10/22/2003 10/22/2003 10/27/2004 10/23/2003 10/23/2003 

0.25 u 0.24 u 0.25 u 
0.25 u 0.24 u 0.25 u 
0.5 u 0.51 u 

0.25 u 0.24 u 0.25 u 
0.25 u 0.24 u 0.25 u 
0.25 u 0.24 u 0.25 u 
0.25 u 0.24 u 0.25 u 
0.25 u 0.24 u 0.25 u 
0.8 J 0.35 J 0.25 u 

0.25 u 0.24 u 0.25 u 
0.25 u 0.24 u 0.25 u 
0.29 J 0.24 u 0.25 u 

0.48 u 
1.6 0.83 025 u 

0.25 u 0.24 u. 0.25 u 
3.6 J 024 u 0.25 u 

21 15 0.25 u 
3 1.2 0.25 u 

0.25 u 0.24 u 0.25 u 



CLASSIFICATION DOWN GRAD DOWN GRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 02 02 
LOCATION 13SW/SD14 13SW/SD14 
SAMPLE NUMBER 13SW1401-F 13SW1401-F-D 
SAMPLE CODE ORIG DUP 
SAMPLE DATE 10/22/2003 10/22/2003 
ROX 
TETRYL 
TNX 
Herbicides (ua/U 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals Cua/L\ 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 
VANADIUM 
ZINC 
Dissolved Metals (ua/L\ 
ALUMINUM, FIL TEAED 36.8 u 41 u 
ANTIMONY, FILTERED 0.18 u 0~3 u 
ARSENIC, FILTERED 0.8 J 0.85 J 
BARIUM, FIL TEAED 75.9 J n.3 J 
BERYLLIUM, FIL TEAED 0.03 u 0.03 u 
CADMIUM FILTERED 0.04 u 0.04 u 
CALCIUM, FILTERED 39800 J 39800 J 

TABLEG-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 {MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE240F45 

DOWN GRAD DOWN GRAD DOWNGRAD DOWNGRAD 
GULLY GULLY GULLY GULLY 

03 02 02 03 
13SW/SD14 13SW/SD15 13SW/SD15 13SW/SD15 
13SW1402 13SW1501 13SW1501·F 13SW1502 
NORMAL NORMAL NORMAL NORMAL 

10/27/2004 10/27/2003 10/27/2003 10/27/2004 
97 1500 1000 

0.248 u 0.24 u 0.25 u 
0.248 u 4 0.74 J 

3760 J 
0.13 u 

4 J 
91.3 J 
0.72 u 
0.3 u 

21900 J 
8.1 J 
9 J 
18 J 

6220 J 
9.7 J 

9300 J 
516 J 

0.047 J 
22 J 

30000 J 
0.31 u 
0.03 u 
6640 J 

0.07 u 
0.1 u 
56.7 J 
8.4 J 
54.1 J 

255 J 
0.29 u 
0.64 J 
40.5 J 
0.12 u 
0.12 u 

20400 J 

DOWNGRAD DOWN GRAD DOWN GRAD DOWN GRAD DOWNGRAD 
GULLY GULLY GULLY GULLY GULLY 

02 02 03 02 02 
13SW/SD16 13SW/SD16 13SW/SD16 13SW/SD18 13SW/SD18 
13SW1601 13SW1601·F 13SW1602 13SW1801 13SW1801·F 
NORMAL NORMAL NORMAL NORMAL NORMAL 

10/22/2003 10/22/2003 10/27/2004 10/23/2003 10/23/2003 
50 43 0.25 u 

0.25 u 0.24 u 0.25 u 
0.48 J 0.24 u 0.25 u 

5690 J 68.2 u 
0.09 u 0.03 u 
1.4 J 0.14 u 
101 J 57 J 

0.21 u 0.03 u 
0.06 u 0.04 u 

29000 J 43800 J 
8.2 J 0.39 u 
1.1 J 0.07 u 
3.1 J 0.56 u 

3600 J 47.8 u 
1.8 J O.D7 U 

7980 J 8940 J 
61.4 J 19.5 J 
0.02 u 0.02 u 

5.2 0.86 J 
17500 J 1800 J 
0.13 u 0.12 u 
0.13 u 0.03 u 
8500 J 28900 J 

0.11 u 0.04 u 
0.2 u 0.2 u 
69.3 1.9 J 
12 J 0.19 u 

20.3 J 2.1 u 

134 J 33.1 u 
0.22 u 0.19 u 
0.26 u 0.09 u 
70.1 J 58 J 
0.03 u 0.03 u 
0.04 u 0.04 u 

28900 J 43600 J 



CLASSIACATION DOWN GRAD DOWN GRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 02 02 
LOCATION 13SW/SD14 13SW/SD14 
SAMPLE NUMBER 13SW1401·F 13SW1401..f·D 
SAMPLE CODE ORIG DUP 
SAMPLE DATE 10l22/2003 10/22/2003 
CHROMIUM, FIL TEAED 0.5 u 0.71 u 
COBALT, FILTERED 0.21 u 3.5 J 
COPPER, FILTERED 2.7 J 2.5 J 
IRON, AL TEAED 46 u 31.9 u 
LEAD, FIL TEAED 0.08 u 0.06 u 
LITHIUM, AL TEAED 
MAGNESIUM, FILTERED 10700 J 10800 J 
MANGANESE, FILTERED 10 J 14.8 J 
MERCURY, FILTERED 0.02 u 0.02 u 
NICKEL, FIL TEAED 1.8 2 
POTASSIUM, FILTERED 39900 J 39200 J 
SELENIUM, FIL TEAED 0.24 u 0.25 u 
SILVER, FILTERED 0.03 u 0.03 u 
SODIUM, FILTERED 11400 J 11400 J 
STRONTIUM, FIL TEAED 
THALLIUM, FIL TEAED 0.04 u 0.04 u 
TIN, FILTERED 0.1 u 0.1 u 
TITANIUM, FILTERED 1 J 0.57 J 
VANADIUM, FILTERED 0.6 J 0.65 J 
ZINC, FIL TEAED 2.3 u 2.8 u 
Field Parameters (ma/Ll 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN • METER 
OXIDATION REDUCTION POTENTIAL IMVl 
PH IS.U.l 
SPECIFIC CONDUCTANCE IMS/CM\ 
TEMPERATURE IC) 
TURBIDITY (NTU) 
Miscellaneous Parameters (ma/Ll 
AMMONIA·N 
NITRITE/NITRA TE·N I 

TABLEG·2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE250F45 

DOWN GRAD DOWNGRAD DOWNGRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

03 02 02 03 
13SW/SD14 13SW/SD15 13SW/SD15 13SW/SD15 
13SW1402 13SW1501 13SW1501..f 13SW1502 
NORMAL NORMAL NORMAL NORMAL 

10/ZT/2004 10/ZT/2003 10/ZT/2003 10/ZT/2004 
0.59 u 
0.97 J 
3.8 J 
211 J 
0.17 u 

8560 J 
4 J 

0.02 u 
3.8 J 

28600 J 
0.26 u 
0.07 u 
7110 J 

0.04 u 
0.1 u 
6.5 J 

0.69 J 
14.1 J 

10.3 11.97 
10.59 

81.7 290.5 101.4 
7.45 7.43 7.41 
0.702 0.251 0.361 
14.69 8.93 14.22 
12.8 10.4 23.8 

O.Q1 
7.4 0.14 3.4 

DOWN GRAD DOWN GRAD DOWN GRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY GULLY 

02 02 03 02 02 
13SW/SD16 13SW/SD16 13SW/SD16 13SW/SD18 13SW/SD18 
13SW1601 13SW1601·F 13SW1602 13SW1801 13SW1801·F 
NORMAL NORMAL NORMAL NORMAL NORMAL 

10/22/2003 10/22/2003 10/ZT/2004 10/23/2003 10/2312003 
0.63 u 0.36 u 
3.3 J 2.7 J 
1.5 J 0.57 J 
114 u 13.8 u 
0.11 u 0.04 u 

8100 J 8610 J 
25.9 J 17.8 J 
0.02 u 0.02 u 

1.2 0.96 J 
16200 J 1780 J 
0.12 u 0.13 u 
0.03 u 0.03 u 
9450 J 28200 J 

0.04 u 0.04 u 
0.1 u 0.1 u 
3.7 J 1.2 J 

0.44 J 0.12 u 
8.9 u 2.4 u 

11.63 
8.48 7.19 

213.700000 71.5 175.600000 
7.17 7.61 7.12 
0.254 0.297 0.347 
12.18 14.56 12.11 
6.5 12.7 1.03 

0.005 UJ 0.005 UJ 
0.66 J 1.3 0.025 u 



CLASSIFICATION DOWN GRAD DOWN GRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 02 02 
LOCATION 13SW/SD19 13SW/SD19 
SAMPLE NUMBER 13SW1901 13SW1901-F 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 10/23/2003 10/23/2003 
Semivolatile Oraanics (ua/U 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANE) 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROOUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZ(AlANTHRACENE 

TABLEG-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE260F45 

DOWNGRAD DOWN GRAD DOWN GRAD DOWNGRAD 
GULLY GULLY GULLY GULLY 

02 02 02 02 
13SW/SD20 13SW/SD20 13SW/SD22 13SW/SD22 
13SW2001 13SW2001-F 13SW2201 13SW2201-F 
NORMAL NORMAL NORMAL NORMAL 

10/23/2003 10/23/2003 10/22/2003 10/22/2003 

DOWN GRAD DOWN GRAD DOWNGRAD DOWN GRAD DOWNGRAD 
GULLY GULLY GULLY GULLY GULLY 

03 03 02 02 02 
13SW/SD22 13SW/SD22 13SW/SD24 13SW/SD24 13SW/SD25 
13SW2202 13SW2202-F 13SW2401 13SW2401-F 13SW2501 
NORMAL NORMAL NORMAL NORMAL ORIG 

10/27/2004 10/27/2004 10/27/2003 10/27/2003 10/27/2003 

0.049 u 



CLASSIFICATION DOWN GRAD DOWN GRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 02 02 
LOCATION 13SW/SD19 13SW/SD19 
SAMPLE NUMBER 13SW1901 13SW1901-F 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 1012312003 10/23l2003 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARA MITE 
8ENZO AlANTHRACENE 
8ENZO AlPYRENE 
8ENZO 8lFLUORANTHENE 
8ENZO G,H,llPERYLENE 
8ENZO KlFLUORANTHENE 
8ENZVL ALCOHOL 
81512-CHLOROETHOXYIMETHANE 
815(2-CHLOROETHYL)ETHER 
815(2-ETHYLHEXYL)PHTHALA TE 
8UTYL8ENZVLPHTHALATE 
CHLOR08ENZILATE 
CHRYSENE 
Dl-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
Dl8ENZOIA,HlANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOR08UTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CD)PYRENE 
ISODRIN 
ISOPHORONE 
ISO SAFA OLE 
KEPONE 
METHAPYRILENE 
METHYL METHANE 5ULFONATE 

TABLE G-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 'Z1 OF 45 

DOWNGRAD DOWN GRAD DOWN GRAD DOWNGRAD 
GULLY GULLY GULLY GULLY 

02 02 02 02 
13SW/SD20 13SW/SD20 13SW/SD22 13SW/SD22 
13SW2001 13SW2001·F 13SW2201 13SW2201-F 
NORMAL NORMAL NORMAL NORMAL 

10/23/2003 10/23l2003 10/22/2003 10/22/2003 

DOWN GRAD 
GULLY 

03 
13SW/SD22 
13SW2202 
NORMAL 

10/27/2004 

DOWN GRAD DOWNGRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

03 02 02 02 
13SW/SD22 13SW/SD24 13SW/SD24 13SW/SD25 
13SW2202-F 13SW2401 13SW2401-F 13SW2501 

NORMAL NORMAL NORMAL ORIG 
10/27/2004 10/27/2003 10/27/2003 10/27/2003 

0.049 u 
0.049 u 

0.049 u 

0.049 u 
0.049 UJ 
0.049 u 
0.049 u 
0.049 u 

0.049 u 

0.049 u 

0.049 u 
0.049 u 

0.049 u 



CLASSIFICATION DOWN GRAD DOWN GRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 02 02 
LOCATION 13SW/SD19 13SW/SD19 
SAMPLE NUMBER 13SW1901 13SW1901-F 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 10/23/2003 10J23f2003 
N-NITROS0-01-N-BUTYLAMINE 
N-NITROS0-01-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-IDIMETHYLAMINOlAZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRE NE 
PYRIDINE 
SAFROLE 
Eneraetics (unll..\ 
1,3,5-TRINITROBENZENE 0.24 u 
1,3-DINITROBENZENE 0.24 u 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 0.49 u 
2,4,6-TRINITROTOLUENE 0.24 u 
2,4-DIAMIN0-6-NITROTOLUENE 0.24 u 
2,4-DINITROTOLUENE 0.24 u 
2,6-DIAMIN0-4-NITROTOLUENE 0.24 u 
2,6-DINITROTOLUENE 0.24 u 
2-AMIN0-4,6-DINITROTOLUENE 0.24 u 
2-NITROTOLUENE 0.24 u 
3,5-DINITROANILINE 0.24 u 
3-NITROTOLUENE 0.24 u 
4,4'-TN-AZOXY 
4-AMIN0-2,6-DINITROTOLUENE 0.24 u 
4-NITROTOLUENE 0.24 u 
DNX 0.24 u 
HMX 0.24 u 
MNX 0.24 u 
NITROBENZENE 0.24 u 

TABLEG·2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE280F45 

DOWN GRAD DOWN GRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

02 02 02 02 
13SW/SD20 13SW/SD20 13SW/SD22 13SW/SD22 
13SW2001 13SW2001·F 13SW2201 13SW2201-F 
NORMAL NORMAL NORMAL NORMAL 

10/'l3f2003 10/2312003 10/22/2003 10/22/2003 

0.27 u 0.26 u 
0.27 u 0.26 u 
0.54 u 0.52 u 
0.27 u 0.26 u 
0.27 u 0.26 u 
0.27 u 0.26 u 
0.27 u 0.26 u 
0.27 u 0.26 u 
0.27 u 0.26 u 
0.27 u 0.26 u 
0.27 u 0.26 u 
0.27 u 0.26 u 

0.27 u 0.26 u 
0.27 u 0.26 u 
0.27 u 0.26 u 
0.27 u 0.26 u 
0.27 u 0.26 u 
0.27 u 0.26 u 

DOWN GRAD DOWN GRAD DOWNGRAD DOWN GRAD DOWNGRAD 
GULLY GULLY GULLY GULLY GULLY 

03 03 02 02 02 
13SW/SD22 13SW/SD22 13SW/SD24 13SW/SD24 13SW/SD25 
13SW2202 13SW2202·F 13SW2401 13SW2401-F 13SW2501 
NORMAL NORMAL NORMAL NORMAL ORIG 

10/27/2004 10/27/2004 10/27/2003 10/27/2003 10/27/2003 

0.049 u 

0.049 u 

0.049 u 

0.26 u 0.25 u 
0.26 u 0.25 u 
0.51 u 0.5 u 
0.26 u 0.25 u 
0.26 u 0.25 u 
0.26 u 0.25 u 
0.26 u 0.25 u 
0.26 u 0.25 u 
0.26 u 0.25 u 
0.26 u 0.25 u 
0.26 u 0.25 u 
0.26 u 0.25 u 

0.26 u 0.25 u 
0.26 u 0.25 u 
0.26 u 0.25 u 
0.26 u 0.25 u 
0.26 u 0.25 u 
0.26 u 0.25 u 



CLASSIFICATION DOWNGRAD DOWNGRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 02 02 
LOCATION 13SW/SD19 13SW/SD19 
SAMPLE NUMBER 13SW1901 13SW1901-F 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 10/23/2003 10f2312003 
ROX 0.24 u 
TETRYL 0.24 u 
TNX 0.24 u 
Herbicides (ua/L) 

IHEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals (unll.\ 

ALUMINUM 95.4 u 
ANTIMONY 0.03 u 
ARSENIC 0.19 u 
BARIUM 50.1 J 
BERYLLIUM 0.03 u 
CADMIUM 0.04 u 
CALCIUM 72500 J 
CHROMIUM 0.58 u 
COBALT 0.39 u 
COPPER 0.89 J 
IRON 74.8 u 
LEAD 0.13 u 
LITHIUM 
MAGNESIUM 15600 J 
MANGANESE 26 J 
MERCURY 0.02 u 
NICKEL 1.5 
POTASSIUM 2960 J 
SELENIUM 0.09 u 
SILVER 0.03 u 
SODIUM 41500 J 
STRONTIUM 
THALLIUM 0.04 u 
TIN 0.1 u 
TITANIUM 1.7 J 
VANADIUM 0.22 u 
ZINC 13.1 u 
Dissolved Metals (unll.\ 
ALUMINUM, FILTERED 8.9 u 
ANTIMONY, FILTERED 0.17 u 
ARSENIC, FILTERED 0.11 u 
BARIUM, FILTERED 50 J 
BERYLLIUM, FILTERED 0.03 u 
CADMIUM, FILTERED 0.04 u 
CALCIUM, FILTERED 73800 J 

TABLEG-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE290F45 

DOWNGRAD DOWN GRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

02 02 02 02 
13SW/SD20 13SW/SD20 13SW/SD22 13SW/SD22 
13SW2001 13SW2001-F 13SW2201 13SW2201·F 
NORMAL NORMAL NORMAL NORMAL 

10/23/2003 10f2312003 10/22/2003 10/22/2003 
0.46 J 1.6 
0.27 u 0.26 u 
0.27 u 0.26 u 

437 J 392 J 
0.04 u 0.11 u 
0.24 u 0.26 u 
55.6 J 77.7 J 
0.04 u 0.16 u 
0.04 u 0.04 u 
3040 J 62300 J 
0.95 u 0.45 u 
0.33 u 0.47 J 
1.3 J 1.3 J 
455 J 116 u 
0.35 u 0.31 u 

836 J 8520 J 
41.4 J 136 J 
0.02 u 0.02 u 

1.2 1.6 
1980 J 2190 J 
0.08 u 0.13 u 
0.03 u 0.03 u 
2260 J 29200 J 

0.04 u 0.04 u 
0.1 u 0.1 u 

6.4 1.9 J 
1.1 J 0.42 J 
7.9 u 9.7 u 

19.4 u 7.6 u 
0.18 u 0.25 u 
0.13 u 0.2 u 
55.2 J 57.8 J 
0.03 u 0.03 u 
0.04 u 0.04 u 

30500 J 61300 J 

DOWN GRAD DOWN GRAD DOWNGRAD DOWN GRAD DOWNGRAD 
GULLY GULLY GULLY GULLY GULLY 

03 03 02 02 02 
13SW/SD22 13SW/SD22 13SW/SD24 13SW/SD24 13SW/SD25 
13SW2202 13SW2202-F 13SW2401 13SW2401-F 13SW2501 
NORMAL NORMAL NORMAL NORMAL ORIG 

10/27/2004 10/27/2004 10/27/2003 10/27/2003 10/27/2003 
0.26 u 0.25 u 
0.26 u 0.25 u 
0.26 u 0.25 u 

680 J 482 J 41.9 u 
0.26 u 0.02 u 0.02 u 
0.45 u 0.38 u 0.11 u 
42.5 J 47.3 J 50.7 J 
0.08 u 0.26 u 0.03 u 

0.039 u 0.04 u 0.04 u 
33000 J 17200 J 28100 J 

1 J 0.62 u 0.19 u 
0.26 u 0.52 u 0.07 u 

3 J 3.4 J 0.89 u 
767 J 432 J 34.7 u 
0.6 u 0.78 u 0.07 u 

5530 J 4770 J 7540 J 
9.4 u 111 J 7.5 J 

0.03 u 0.02 u 0.02 u 
2 u 1.8 J 0.76 J 

2130 J 3310 J 1700 J 
0.2 u 0.12 u 0.04 u 

0.028 u 0.03 u 0.03 u 
8920 J 17200 J 13900 J 

0.043 u 0.04 u 0.04 u 
0.048 UJ 0.1 u 0.1 u 

6.7 J 0.73 u 
1.3 J 0.88 J 0.11 u 
6.3 u 9.4 J 6.8 J 

26.4 u 217 J 
0.29 u 0.09 u 
0.23 u 0.18 u 
39.8 J 44.5 J 
0.06 u 0.22 u 
0.04 u 0.13 u 

33100 J 17500 J 



CLASSIFICATION DOWN GRAD DOWN GRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 02 02 
LOCATION 13SW/SD19 13SW/SD19 
SAMPLE NUMBER 13SW1901 13SW1901-F 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 10/23/2003 10/23'2003 
CHROMIUM, FILTERED 0.41 u 
COBALT, FILTERED 0.26 u 
COPPER, FILTERED 0.46 u 
IRON FILTERED 7 u 
LEAD, FIL TEAED 0.04 u 
LITHIUM, FIL TEAED 
MAGNESIUM, FILTERED 15400 J 
MANGANESE, FILTERED 5.9 J 
MERCURY, FILTERED 0.02 u 
NICKEL, FIL TEAED 0.85 J 
POTASSIUM, FILTERED 2920 J 
SELENIUM, FIL TEAED 0.08 u 
SILVER, FIL TEAED 0.03 u 
SODIUM, FILTERED 41300 J 
STRONTIUM, FILTERED 
THALLIUM, FILTERED 0.04 u 
TIN, FIL TEAED 0.1 u 
TITANIUM, FILTERED 0.76 J 
YANADIUM, FILTERED 0.07 u 
ZINC, FILTERED 2.2 u 
Field Parameters (mg/L) 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 6.03 
OXIDATION REDUCTION POTENTIAL (MVl 203.5 
PH CS.U.l 7.25 
SPECIFIC CONDUCTANCE CMS/CMl 0.566 
TEMPERATURE CC l 11.69 
TURBIDITY CNTUl 1.93 
Miscellaneous Parameters fmnlL\ 
AMMONIA-N 0.04 J 
NITRITE/NITRA TE-N 0.13 u 

TABLEG-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE300F45 

DOWN GRAD DOWN GRAD DOWN GRAD DOWNGRAD 
GULLY GULLY GULLY GULLY 

02 02 02 02 
13SW/SD20 13SW/SD20 13SW/SD22 13SW/SD22 
13SW2001 13SW2001-F 13SW2201 13SW2201-F 
NORMAL NORMAL NORMAL NORMAL 

10/23/2003 10/23/2003 10/22/2003 10/22/2003 
0.32 u 0.3 u 
2.8 J 1.3 J 
0.73 J 0.95 J 
11.6 u 9U 
0.06 u 0.o7 u 

8290 J 8250 J 
30.5 J 25.3 J 
0.02 u 0.02 u 
0.96 J 0.97 J 
2000 J 2100 J 
0.07 u 0.09 u 
0.03 u 0.03 u 

22100 J 29400 J 

0.04 u 0.04 u 
0.1 u 0.1 u 
0.27 J 0.2 J 
0.1 u 0.2 u 
9.5 u 4.4 u 

4.39 3.71 
158.3 264.700000 
7.75 7.02 
0.3 0.434 

13.22 13.65 
6.25 1.5 

0.005 w 0.005 UJ 
0.11 u 0.025 u 

DOWN GRAD DOWN GRAD DOWN GRAD DOWN GRAD DOWNGRAD 
GULLY GULLY GULLY GULLY GULLY 

03 03 02 02 02 
13SW/SD22 13SW/SD22 13SW/SD24 13SW/SD24 13SW/SD25 
13SW2202 13SW2202-F 13SW2401 13SW2401-F 13SW2501 
NORMAL NORMAL NORMAL NORMAL ORIG 

10/27!2004 10/27!2004 10/27/2003 10/27/2003 10/27/2003 
0.46 u 0.46 u 

0.088 u o.n J 
2.5 J 1.9 J 
43 u 137 J 

0.23 u 0.09 u 

5410 J 4860 J 
3.5 u 59.3 J 
0.03 u 0.02 u 
1.5 u 1.4 J 

2080 J 3310 J 
0.23 u 0.04 u 
0.03 u 0.03 u 
8840 J 18000 J 

0.043 u 0.04 u 
0.05 u 0.1 u 

4.8 J 
1.14 u 0.39 u 

3 u 11.4 J 

10.84 
8.29 8.64 

74.1 261.700000 288 
7.7 7.65 7.63 

0.205 0.207 0.262 
15.14 10.52 10.95 
21.3 22.7 0 

0.04 O.Q1 U 
200 0.05 u 



CLASSIFICATION DOWN GRAD DOWNGRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 02 02 
LOCATION 13SW/SD25 13SW/SD25 
SAMPLE NUMBER 13SW2501-D 13SW2501-F 
SAMPLE CODE DUP ORIG 
SAMPLE DATE 10/27/2003 10/27/2003 
Semivolatile Oraanics (uaJL\ 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOOUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANE) 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 0.05 UJ 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROOUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZ!AlANTHRACENE 

TABLEG-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE31 OF45 

DOWNGRAD DOWN GRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

02 02 02 02 
13SW/SD25 13SW/SD26 13SW/SD26 13SW/SD27 

13SW2501-F-D 13SW2601 13SW2601-F 13SW2701 
DUP NORMAL NORMAL NORMAL 

10/27/2003 10/27/2003 10/27/2003 10/23/2003 

DOWN GRAD DOWN GRAD DOWNGRAD OOWNGRAC DOWN GRAD 
GULLY GULLY GULLY GULLY GULLY 

02 02 02 01 01 
13SW/SD27 13SW/SD29 13SW/SD32 13SW11 13SW11 
13SW2701-F 13SW2901 13SW3201 13SW1101 13SW1101·F 

NORMAL DRY NORMAL NORMAL NORMAL 
10/23/2003 10/27/2004 10/24/2003 5/8/2003 5/8/2003 

0.048 UJ 



CLASSIFICATION DOWN GRAD DOWN GRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 02 02 
LOCATION 13SW/SD25 13SW/SD25 
SAMPLE NUMBER 13SW2501-D 13SW2501·F 
SAMPLE CODE DUP ORIG 
SAMPLE DATE 10/27/2003 10/27/2003 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 0.05 w 
ACENAPHTHYLENE 0.05 w 
ACETOPHENONE 
ANILINE 
ANTHRACENE 0.05 UJ 
ARAMITE 
BENZO(A)ANTHRACENE 0.05 UJ 
BENZO(A)PYRENE 0.05 UJ 
BENZO(B)FLUORANTHENE 0.05 UJ 
BENZO(G,H,llPERYLENE 0.05 w 
BENZO(KlFLUORANTHENE 0.05 UJ 
BENZVL ALCOHOL 
815(2-CHLOROETHOxYJMETHANE 
81512-CHLOROETHYLlETHER 
81512-ETHYLHEXYLlPHTHALA TE 
BUTYL BENZVL PHTHALA TE 
CHLOROBENZILATE 
CHRYSENE 0.05 UJ 
Dl-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZO(A,HlANTHRACENE 0.05 UJ 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 0.05 UJ 
FLUORENE 0.05 UJ 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDENOl1,2,3-CDlPYRENE 0.05 UJ 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KEPONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 

TABLEG·2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 {MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE320F45 

DOWN GRAD DOWN GRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

02 02 02 02 
13SW/SD25 13SW/SD26 13SW/SD26 13SW/SD27 

13SW2501·F-D 13SW2601 13SW2601·F 13SW2701 
DUP NORMAL NORMAL NORMAL 

10/27/2003 10/27/2003 10/27/2003 10/23/2003 

DOWN GRAD 
GULLY 

02 
13SWJSD27 
13SW2701·F 

NORMAL 
10/23/2003 

DOWN GRAD DOWN GRAD LIUWNGRAI: DOWNGRAD 
GULLY GULLY GULLY GULLY 

02 02 01 01 
13SW/SD29 13SW/SD32 13SW11 13SW11 
13SW2901 13SW3201 13SW1101 13SW1101·F 

DRY NORMAL NORMAL NORMAL 
10/27/2004 10/24/2003 51812003 5/8/2003 

0.048 w 
0.048 w 

0.048 UJ 

0.2 J 
0.27 J 
0.4 J 

0.22 J 
0.19 J 

0.33 J 

0.048 UJ 

0.77 J 
0.048 w 

0.21 J 



CLASSIFICATION DOWNGRAD DOWN GRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 02 02 
LOCATION 13SW/SD25 13SW/SD25 
SAMPLE NUMBER 13SW2501-D 13SW2501-F 
SAMPLE CODE DUP ORIG 
SAMPLE DATE 10/27/2003 10/27/2003 
N-NITROSO-Dl-N-BUTYLAMINE 
N-NITROSO-Dl-N-PROPYL.AMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 0.05 UJ 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINO)AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 0.05 UJ 
PHENOL 
PRONAMIDE 
PYRENE 0.05 UJ 
PYRIDINE 
SAFROLE 
Enernetics (uall...l 
1,3,5-TRINITROBENZENE 0.25 u 
1,3-DINITROBENZENE 0.25 u 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 0.49 u 
2,4,6-TRINITROTOLUENE 0.25 u 
2,4-DIAMIN0-6-NITROTOLUENE 0.25 u 
2,4-DINITROTOLUENE 0.25 u 
2,6-DIAMIN0-4-NITROTOLUENE 0.25 u 
2,6-DINITROTOLUENE 0.25 u 
2-AMIN0-4,6-DINITROTOLUENE 0.25 u 
2-NITROTOLUENE 0.25 u 
3,5-DINITROANILINE 0.25 u 
3-NITROTOLUENE 0.25 u 
4,4'-TN-AZOXY 
4-AMIN0-2,6-DINITROTOLUENE 0.25 u 
4-NITROTOLUENE 0.25 u 
DNX 0.25 u 
HMX 0.25 u 
MNX 0.25 u 
NITROBENZENE 0.25 u 

TABLEG-2 

SUMMARY OF ANAL me RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE330F45 

DOWN GRAD DOWN GRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

02 02 02 02 
13SW/SD25 13SW/SD26 13SW/SD26 13SW/SD27 

13SW2501-F-D 13SW2601 13SW2601-F 13SW2701 
DUP NORMAL NORMAL NORMAL 

10/27/2003 10/27/2003 10/27/2003 10/23/2003 

0.25 u 0.26 u 
0.25 u 0.26 u 
0.5 u 0.52 u 

0.25 u 0.26 u 
0.25 u 0.26 u 
0.25 u 0.26 u 
0.25 u 0.26 u 
0.25 u 0.26 u 
0.25 u 0.26 u 
0.25 u 0.26 u 
0.25 u 0.26 u 
0.25 u 0.26 u 

0.25 u 0.46 J 
0.25 u 0.26 u 
0.25 u 0.86 
0.25 u 8.2 
0.25 u 1.2 J 
0.25 u 0.26 u 

DOWN GRAD DOWNGRAD DOWN GRAD DOWNGRAC DOWN GRAD 
GULLY GULLY GULLY GULLY GULLY 

02 02 02 01 01 
13SW/SD27 13SW/SD29 13SW/SD32 13SW11 13SW11 
13SW2701-F 13SW2901 13SW3201 13SW1101 13SW1101-F 

NORMAL DRY NORMAL NORMAL NORMAL 
10/23/2003 10/27/2004 10/2412003 5/8/2003 51812003 

0.048 UJ 

0.32 J 

0.58 J 

0.21 u 
0.21 u 

0.21 u 

0.21 u 

0.21 u 
0.25 R 
0.21 u 

0.21 u 

1 J 
0.21 u 

93 

0.21 u 



CLASSIFICATION DOWN GRAD DOWNGRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 02 02 
LOCATION 13SW/SD25 13SW/SD25 
SAMPLE NUMBER 13SW2501-D 13SW2501-F 
SAMPLE CODE DUP ORIG 
SAMPLE DATE 10/27/2003 10/27/2003 
ROX 0.25 u 
TETRYL 0.25 u 
TNX 0.25 u 
Herbicides funJL\ 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals (u"" \ 
ALUMINUM 36.8 u 
ANTIMONY 0.03 u 
ARSENIC 0.13 u 
BARIUM 59.5 J 
BERYLLIUM 0.03 u 
CADMIUM 0.04 u 
CALCIUM 31800 J 
CHROMIUM 0.13 u 
COBALT 0.05 u 
COPPER 0.94 u 
IRON 28.1 u 
LEAD 0.3 u 
LITHIUM 
MAGNESIUM 8290 J 
MANGANESE 5.1 J 
MERCURY 1.1 
NICKEL 0.94 J 
POTASSIUM 1860 J 
SELENIUM 0.07 u 
SILVER 0.03 u 
SODIUM . 15500 J 
STRONTIUM 
THALLIUM 0.04 u 
TIN 0.1 u 
TITANIUM 0.72 u 
VANADIUM 0.11 u 
ZINC 8.1 J 
Dissolved Metals fua/L) 
ALUMINUM, FILTERED 9.9 u 
ANTIMONY, FILTERED 0.06 u 
ARSENIC, FIL TEAED 0.11 u 
BARIUM FILTERED 55.1 J 
BERYLLIUM, FIL TEAED 0.03 u 
CADMIUM FILTERED 0.04 u 
CALCIUM, FILTERED 28200 J 

TABLEG-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE340F45 

DOWNGRAD DOWN GRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

02 02 02 02 
13SW/SD25 13SW/SD26 13SW/SD26 13SW/SD27 

13SW2501-F-D 13SW2601 13SW2601-F 13SW2701 
DUP NORMAL NORMAL NORMAL 

10/27/2003 10/27/2003 10/27/2003 10/23/2003 
0.25 u 22 
0.25 u 0.26 u 
0.25 u 0.26 u 

108 J 139 J 
0.02 u 0.1 u 
0.15 u 0.48 u 
62.5 J 54.6 J 
0.03 u 0.03 u 
0.04 u 0.04 u 

27900 J 26400 J 
0.6 u 0.6 u 

0.11 u 0.18 u 
1.3 J 2.2 J 

75.4 u 162 u 
0.76 u 0.22 u 

6930 J 8260 J 
14.2 J 28.1 J 
0.02 u 0.02 u 
2.5 J 1.3 

1750 J 20400 J 
0.09 u 0.11 u 
0.03 u 0.03 u 
16200 J 9470 J 

0.04 u 0.04 u 
0.29 u 0.1 u 
2.2 J 2 J 

0.27 u 0.55 J 
12.3 J 2.7 u 

56.1 u 156 J 
0.04 u 0.15 u 
0.12 u 0.17 u 

54 J 65.2 J 
0.03 u 0.04 u 
0.04 u 0.07 u 

27900 J 28800 J 

DOWN GRAD DOWN GRAD DOWN GRAD DOWNGRAC DOWN GRAD 
GULLY GULLY GULLY GULLY GULLY 

02 02 02 01 01 
13SW/SD27 13SW/SD29 13SW/SD32 13SW11 13SW11 
13SW2701-F 13SW2901 13SW3201 13SW1101 13SW1101-F 

NORMAL DRY NORMAL NORMAL NORMAL 
10/23/2003 10/27/2004 10/24/2003 51812003 5/812003 

610 
0.21 u 

3080 J 
1.5 u 
35.7 J 
25.3 J 
0.16 u 
0.29 u 

95400 J 
4.5 J 
9.4 J 

27.1 J 
2340 J 
2.3 J 
2.9 J 

92200 J 
126 J 
0.2 u 
20.4 J 

690000 J 
2 J 

0.1 u 
72500 J 
82.4 J 
0.17 u 
0.11 u 
64.6 J 
43.5 J 
67.9 J 

11 u 212 J 
0.27 u 1.7 u 
0.42 u 35.3 J 
54.8 J 10.1 J 
0.03 u 0.08 u 
0.04 u 0.18 u 

26300 J 94400 J 



CLASSIFICATION DOWNGRAD DOWNGRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 02 02 
LOCATION 13SW/SD25 13SW/SD25 
SAMPLE NUMBER 13SW2501-D 13SW2501-F 
SAMPLE CODE DUP ORIG 
SAMPLE DATE 10/27f2003 10/27/2003 
CHROMIUM, FILTERED 0.13 u 
COBALT FILTERED 0.52 u 
COPPER FILTERED 0.81 u 
IRON, FILTERED 6.2 u 
LEAD, FILTERED 0.02 u 
LITHIUM, FILTERED 
MAGNESIUM, FILTERED 7720 J 
MANGANESE, FILTERED 2.1 u 
MERCURY, FILTERED 0.02 u 
NICKEL, FILTERED 0.89 ,J 
POTASSIUM, FILTERED 1760 J 
SELENIUM, FILTERED 0.04 u 
SILVER, FILTERED 0.03 u 
SODIUM, FILTERED 14600 J 
STRONTIUM, FILTERED 
THALLIUM, FILTERED 0.04 u 
TIN, FILTERED 0.1 u 
TITANIUM, FILTERED 0.34 u 
VANADIUM FILTERED 0.06 u 
ZINC, FILTERED 6.9 J 
Field Parameters CmnJLl 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 
OXIDATION REDUCTION POTENTIAL (MV) 

PH CS.U.) 
SPECIFIC CONDUCTANCE CMS/CM) 
TEMPERATURE CC) 
TURBIDITY INTUl 
Miscellaneous Parameters CmnJLl 
AMMONIA-N 0.01 u 
NITRITE/NITRA TE-N 0.06 

TABLEG-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE350F45 

DOWNGRAD DOWN GRAD DOWN GRAD DOWN GRAD 
GULLY GULLY GULLY GULLY 

02 02 02 02 
13SW/SD25 13SW/SD26 13SW/SD26 13SW/SD27 

13SW2501-F-D 13SW2601 13SW2601-F 13SW2701 
DUP NORMAL NORMAL NORMAL 

10/27f2003 10/27/2003 10/27/2003 10/23/2003 
0.21 u 0.46 u 
0.06 u 0.64 J 
0.62 u 1.9 J 
31.1 u 75.9 u 
0.02 u 0.19 u 

7440 J 7130 J 
1.5 u 11.7 J 

0.02 u 0.02 u 
0.78 J 2.4 J 
1720 J 1810 J 
0.11 u 0.1 u 
0.03 u 0.03 u 
14200 J 16800 J 

0.04 u 0.04 u 
0.1 u 0.1 u 
1.5 J 2.8 J 

0.13 u 0.37 u 
3.2 J 6.6 J 

6.7 8.2 
341.3 257.1 
6.87 7.58 
0.26 0.264 
12.25 13.43 
8.04 4 

O.Q1 U 0.005 w 
0.39 0.26 J 

DOWN GRAD DOWNGRAD DOWN GRAD JJUWNGRAC DOWN GRAD 
GULLY GULLY GULLY GULLY GULLY 

02 02 02 01 01 
13SW/SD27 13SW/SD29 13SW/SD32 13SW11 13SW11 
13SW2701-F 13SW2901 13SW3201 13SW1101 13SW1101-F 

NORMAL DRY NORMAL NORMAL NORMAL 
10/23/2003 10/27/2004 10/24/2003 51812003 51812003 

0.38 u 2 J 
3.1 J 8.8 J 
1.9 J 26.4 J 

15.8 u 337 J 
0.09 u 0.26 u 

1.3 u 
8050 J 92900 J 
13.3 J 72.5 J 
0.02 u 0.2 u 

1.4 18.6 J 
20700 J 700000 J 
0.11 u 2.2 J 
0.03 u 0.17 u 
9250 J 73200 J 

79.9 J 
0.04 u 0.19 u 
0.1 u 0.05 u 
0.1 J 18.6 J 

0.24 u 38.5 J 
2.1 u 30.6 J 

9.15 4.35 
201.5 152.9 
6.99 7.67 

0.578 2.743 
10.33 16.45 

44 85 

3.4 
23 



CLASSIFICATION DOWN GRAil DOWN GRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 02 02 
LOCATION 13SW11 13SW11 
SAMPLE NUMBER 13SW1102 13SW1102·F 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 11/1812003 11/1812003 
Semivolatile Oraanics Cunn \ 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4· TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOOUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBISl1-CHLOROPROPANEl 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZ!AlANTHRACENE 

TABLEG·2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE360F45 

DOWN GRAD DOWN GRAD DOWN GRAD DOWN GRAD 
MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM 

02 02 03 03 
13SW/SD30 13SW/SD30 13SW/SD30 13SW/SD30 
13SW3001 13SW3001·F 13SW3002 13SW3002·F 
NORMAL NORMAL NORMAL NORMAL 

10/22/2003 10/22/2003 10/26/2004 10/26/2004 

' 

DOWNGRAD DOWN GRAD DOWN GRAD DOWNGRAD 
MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM 

03 03 03 03 
13SW/SD33 13SW/SD34 13SW/SD35 13SW/SD35 
13SW3301 13SW3401 13SW3501 13SW3501·D 
NORMAL NORMAL ORIG DUP 

10/26/2004 10/6l2004 10/6/2004 10/6/2004 



CLASSIFICATION DOWNGRAC DOWN GRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 02 02 
LOCATION 13SW11 13SW11 
SAMPLE NUMBER 13SW1102 13SW1102-F 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 11/18/2003 11N8/2003 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZOIAlANTHRACENE 
BENZOIAlPYRENE 
BENZOIBlFLUORANTHENE 
BENZO(G,H,l)PERYLENE 
BENZO(K)FLUORANTHENE 
BENZVL_ALCOHOL 
BIS(2-CHLOROETHOXYJMETHANE 
BIS(2-CHLOROETHYL)ETHER 
BIS(2-ETHYLHEXYL)PHTHALA TE 
BUTYLBENZVLPHTHALATE 
CHLOROBENZILATE 
CHRYSENE 
01-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDENOl1,2,3-CDlPYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KEPONE 
METHAPYRILENE 
METHYLMETHANESULFONATE 

TABLEG-2 

SUMMARY OF ANAL me RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE370F45 

DOWN GRAD DOWN GRAD DOWN GRAD DOWN GRAD 
MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM 

02 02 03 03 
13SW/SD30 13SW/SD30 13SW/SD30 13SW/SD30 
13SW3001 13SW3001-F 13SW3002 13SW3002-F 
NORMAL NORMAL NORMAL NORMAL 

10/22/2003 10/22/2003 10/2612004 10/2612004 

DOWN GRAD DOWN GRAD DOWN GRAD DOWNGRAD 
MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM 

03 03 03 03 
13SW/SD33 13SW/SD34 13SW/SD35 13SW/SD35 
13SW3301 13SW3401 13SW3501 13SW3501-D 
NORMAL NORMAL ORIG DUP 

10/26f2004 10/6/2004 10/6/2004 10/612004 



CLASSIFICATION DOWN GRAil DOWNGRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 02 02 
LOCATION 13SW11 13SW11 
SAMPLE NUMBER 13SW1102 13SW1102-F 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 11/18f2003 11/18/2003 
N-NITROSO-Dl-N-BUTYLAMINE 
N-NITROSO-Dl-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINO)AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SAFROLE 
Energetics (ug/I..) 
1,3,5-TRINITROBENZENE 0.287 u 
1,3-DINITROBENZENE 0.287 u 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 0.575 u 
2,4,6-TRINITROTOLUENE 0.287 u 
2,4-DIAMIN0-6-NITROTOLUENE 0.287 u 
2,4-DINITROTOLUENE 0.287 u 
2,6-DIAMIN0-4-NITROTOLUENE 0.287 u 
2,6-DINITROTOLUENE 0.287 u 
2-AMIN0-4,6-DINITROTOLUENE 0.9 J 
2-NITROTOLUENE 0.287 u 
3,5-DINITROANILINE 0.287 u 
3-NITROTOLUENE 0.287 u 
4,4'-TN-AZOXY 
4-AMIN0-2,6-DINITROTOLUENE 4.5 J 
4-NITROTOLUENE 0.287 u 
DNX 35 
HMX 730 
MNX 72 
NITROBENZENE 0.287 u 

TABLEG-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE380F45 

DOWNGRAD DOWN GRAD DOWN GRAD DOWN GRAD 
MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM 

02 02 03 03 
13SW/SD30 13SW/SD30 13SW/SD30 13SW/SD30 
13SW3001 13SW3001-F 13SW3002 13SW3002-F 
NORMAL NORMAL NORMAL NORMAL 

10/22/2003 10/22/2003 10/2612004 10/26/2004 

0.25 u 0.24 u 
0.25 u 0.24 u 
0.5 u 

0.25 u 0.24 u 
0.25 u 0.24 u 
0.25 u 0.24 u 
0.25 u 0.24 u 
0.25 u 0.24 u 
0.25 u 0.24 u 
0.25 u 0.24 u 
0.25 u 0.24 u 
0.25 u 0.24 u 

0.48 u 
0.25 u 0.24 u 
0.25 u 0.24 u 
0.25 u 0.24 u 
3.2 J 2.9 

0.28 J 0.31 J 
0.25 u 0.24 u 

DOWNGRAD DOWN GRAD DOWN GRAD DOWN GRAD 
MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM 

03 03 03 03 
13SW/SD33 13SW/SD34 13SW/SD35 13SW/SD35 
13SW3301 13SW3401 13SW3501 13SW3501-D 
NORMAL NORMAL ORIG DUP 

10/26/2004 10/6/2004 10/6/2004 10/6/2004 

0.258 u 0.25 u 0.264 u 0.264 u 
0.258 u 0.25 u 0.264 u 0.264 u 

0.258 u 0.25 u 0.264 u 0.264 u 
0.258 u 0.25 u 0.264 u 0.264 u 
0.258 u 0.25 u 0.264 u 0.264 u 
0.258 u 0.25 u 0.264 u 0.264 u 
0.258 u 0.25 u 0.264 u 0.264 u 
0.258 u 0.25 u 0.264 u 0.264 u 
0.258 u 0.25 u 0.264 u 0.264 u 
0.258 u 0.25 u 0.264 u 0.264 u 
0.258 u 0.25 u 0.264 u 0.264 u 
0.515 u 0.5 u 0.528 u 0.528 u 
0.258 u 0.25 u. 0.264 u 0.264 u 
0.258 u 0.25 u 0.264 u 0.264 u 
0.258 u 0.25 u 0.264 u 0.264 u 

2.4 1.4 0.264 u 0.264 u 
0.258 u 0.25 u 0.264 u 0.264 u 
0.258 u 0.25 u 0.264 u 0.264 u 



CLASSIFICATION DOWNGRAC DOWN GRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 02 02 
LOCATION 13SW11 13SW11 
SAMPLE NUMBER 13SW1102 13SW1102-F 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 11/1812003 11118/2003 
ROX 5500 
TETRYL 0.287 u 
TNX 4 
Herbicides (unlL\ 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals (ua/L) 
ALUMINUM 7250 J 
ANTIMONY 0.47 u 
ARSENIC 8.4 J 
BARIUM 53.3 J 
BERYLLIUM 0.25 u 
CADMIUM 0.24 u 
CALCIUM 45800 J 
CHROMIUM 8 J 
COBALT 3.2 J 
COPPER 13.9 J 
IRON 6180 J 
LEAD 3.5 J 
LITHIUM 
MAGNESIUM 15200 J 
MANGANESE 64 J 
MERCURY 0.007 u 
NICKEL 8.1 J 
POTASSIUM 126000 J 
SELENIUM 0.62 u 
SILVER 0.03 u 
SODIUM 17000 J 
STRONTIUM 
THALLIUM 0.11 u 
TIN 0.2 u 
TITANIUM 96.9 J 
VANADIUM 16.6 J 
ZINC 47.4 J 
Dissolved Metals (uall.\ 
ALUMINUM FIL TEAED 283 J 
ANTIMONY, FIL TEAED 0.71 u 
ARSENIC, FIL TEAED 6.7 J 
BARIUM, FIL TEAED 22 J 
BERYLLIUM FIL TEAED 0.03 u 
CADMIUM, FILTERED 0.09 u 
CALCIUM, FILTERED 43300 J 

TABLEG·2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B} 
NSWCCRANE 

CRANE, INDIANA 
PAGE390F45 

DOWN GRAD DOWN GRAD DOWNGRAD DOWNGRAD 
MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM 

02 02 03 03 
13SW/SD30 13SW/SD30 13SW/SD30 13SW/SD30 
13SW3001 13SW3001-F 13SW3002 13SW3002.f 
NORMAL NORMAL NORMAL NORMAL 

10/22/2003 10/22/2003 10/26/2004 10/26/2004 
6.2 9.9 

0.25 u 0.24 u 
0.25 u 0.24 u 

40.9 u 68.7 u 
0.49 u 0.35 u 
0.3 u 0.31 u 
54.1 J 57.8 J 
0.03 u 0.02 u 
0.24 u 0.19 u 

54800 J 50000 J 
0.84 u 0.68 J 
0.07 u 0.16 u 
1.4 J 1.3 J 
175 J 70.1 u 

0.12 u 0.11 u 

9no J 8780 J 
7.9 J 5.3 u 

0.02 u 0.03 u 
0.45 J 0.93 u 
4850 J 6690 J 
0.1 u 0.16 u 
0.03 u 0.028 u. 

25600 J 18400 J 

0.04 u 0.043 u 
0.1 u 0.048 UJ 
2.3 J 

0.22 u 1.14 u 
2.1 u 2.9 u 

20.9 u 29.2 u 
0.3 u 0.34 u 

0.19 u 0.26 u 
81.6 J 280 J 
0.04 u 0.02 u 
0.04 u 0.15 u 

29000 J 52400 J 

DOWN GRAD DOWN GRAD DOWN GRAD DOWNGRAD 
MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM 

03 03 03 03 
13SW/SD33 13SW/SD34 13SW/SD35 13SW/SD35 
13SW3301 13SW3401 13SW3501 13SW3501·D 
NORMAL NORMAL ORIG DUP 

10/26/2004 10/612004 10/6/2004 10/6/2004 
8.6 1.3 0.264 u 0.264 u 

0.258 u 0.25 u 0.264 u 0.264 u 
0.258 u 0.25 u 0.264 u 0.264 u 



CLASSIFICATION PoWNGRAI: DOWN GRAD 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 02 02 
LOCATION 13SW11 13SW11 
SAMPLE NUMBER 13SW1102 13SW1102-F 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 11/1812003 11/18/2003 
CHROMIUM, FIL TEAED 1.5 u 
COBALT, FILTERED 4.9 J 
COPPER, FILTERED 8.3 J 
IRON, FIL TEAED 356 J 
LEAD FIL TEAED 0.32 u 
LITHIUM, FIL TEAED 
MAGNESIUM, FILTERED 15000 J 
MANGANESE, FILTERED 10.7 u 
MERCURY, FILTERED 0.007 u 
NICKEL, FILTERED 4 J 
POTASSIUM, FIL TEAED 125000 J 
SELENIUM, FILTERED 0.46 u 
SILVER, FILTERED 0.03 u 
SODIUM, FILTERED 17600 J 
STRONTIUM, FILTERED 
THAUIUM, FILTERED 0.04 u 
TIN, FIL TEAED 0.1 u 
TITANIUM, FILTERED 8.7 J 
VANADIUM, FILTERED 6 J 
ZINC, FILTERED 9.3 J 
Field Parameters {mnlL\ 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 4.99 
OXIDATION REDUCTION POTENTIAL IMVl 216 
PH {S.U.l 6.9 
SPECIFIC CONDUCTANCE (MS/CM) 1.024 
TEMPERATURE CC l 15.2 
TURBIDITY INTUl 242 
Miscellaneous Parameters {malL\ 

IAMMONIA-N 0.26 J 
NITRITE/NITRA TE-N 8.5 J 

TABLEG-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE400F45 

DOWNGRAD DOWN GRAD DOWN GRAD DOWNGRAD 
MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM 

02 02 03 03 
13SW/SD30 13SW/SD30 13SW/SD30 13SW/SD30 
13SW3001 13SW3001-F 13SW3002 13SW3002-F 
NORMAL NORMAL NORMAL NORMAL 

10/22J2003 10/22/2003 10/26/'2004 10/26/2004 
0.3 u 0.6 J 
2.8 J 0.088 u 
1.5 J 1.2 J 

29.1 u 6.3 u 
0.11 u 0.22 u 

9090 J 8840 J 
23 J 3 u 

0.02 u 0.03 u 
1.4 0.84 u 

15100 J 6780 J 
0.09 u 0.12 u 
0.03 u 0.028 u 
9830 J 18700 J 

0.05 u 0.043 u 
0.59 u 0.048 u 
0.6 J 

0.18 u 1.14 u 
7.6 u 2.1 u 

9.44 
9.63 

222.100000 39.6 
7.84 7.52 

0.395 0.359 
13.09 14.39 
2.6 5.69 

0.005 UJ 
0.025 u 0.26 

DOWNGRAD DOWN GRAD DOWN GRAD DOWN GRAD 
MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM 

03 03 03 03 
13SW/SD33 13SW/SD34 13SW/SD35 13SW/SD35 
13SW3301 13SW3401 13SW3501 13SW3501-D 
NORMAL NORMAL ORIG DUP 

10/26l'2004 10/6/2004• 10/6/2004 10/612004 

11.45 10.05 8.72 

39.3 166.5 151 
7.74 7.12 7.39 

0.347 373 512 
14.28 10.79 14.5 
5.92 1.3 3.8 

0.28 0.025 u 0.025 u 0.025 u 



CLASSIFICATION UPGRAD 
STREAM ORDER GULLY 
SAMPLING ROUND 02 
LOCATION 13SW/SD28 
SAMPLE NUMBER 13SW2801 
SAMPLE CODE NORMAL 
SAMPLE DATE 10/2712003 
Semivolatile Oraanics fun/L\ 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOOUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBISl1-CHLOROPROPANEl 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE · 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4·NITROANILINE 
4-NITROPHENOL 
4-NITROOUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZ(A)ANTHRACENE 

UPGRAD 
GULLY 

02 
13SW/SD28 

TABLEG-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 {MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE41 OF45 

UpGRAD UPGRAD UPGRAD UP GRAD 
GULLY GULLY GULLY GULLY 

03 03 03 03 
13SW/SD28 13SW/SD28 13SW/SD28 13SW/SD28 

13SW2801-F 13SW2802 13SW2802-D 13SW2802-F 13SW2802-F-D 
NORMAL ORIG DUP ORIG DUP 

10/27/2003 10/2612004 10/2&12004 10/26/2004 10/2612004 

UPGRAD UPGRAD UPGRAD UPGRAD 
MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM 

02 02 03 03 
13SW/SD31 13SW/SD31 13SW/SD31 13SW/SD31 
13SW3101 13SW3101-F 13SW3102 13SW3102-F 
NORMAL NORMAL NORMAL NORMAL 

10/22/2003 10/2212003 10/6/2004 10/6/2004 

. 



CLASSIFICATION UPGRAD 
STREAM ORDER GULLY 
SAMPLING ROUND 02 
LOCATION 13SW/SD28 
SAMPLE NUMBER 13SW2801 
SAMPLE CODE NORMAL 
SAMPLE DATE 10/27/2003 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
8ENZO AlANTHRACENE 
8ENZO AlPYRENE 
8ENZO 8lFLUORANTHENE 
8ENZO G,H,llPERYLENE 
8ENZO(K)FLUORANTHENE 
8ENZVL ALCOHOL 
818(2-CHLOROETHOXYJMETHANE 
818(2-CHLOROETHYLJETHER 
818(2-ETHYLHEXYL)PHTHALA TE 
8UTYL8ENZVLPHTHALATE 
CHLOR08ENZILATE 
CHRY8ENE 
Dl-N-8UTYL PHTHALA TE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
Dl8ENZO(A,H)ANTHRACENE 
Dl8ENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYLMETHANE8ULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOR08ENZENE 
HEXACHLOR08UTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CDlPYRENE 
180DRIN 
180PHORONE 
1808AFROLE 
KEPONE 
METHAPYRILENE 
METHYL METHANE 8ULFONATE 

UPGRAD 
GULLY 

02 
13SW/SD28 

TABLEG-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE420F45 

UPGRAD UPGRAD UPGRAD UPGRAD 
GULLY GULLY GULLY GULLY 

03 03 03 03 
13SW/SD28 13SW/SD28 13SW/SD28 13SW/SD28 

13SW2801-F 13SW2802 13SW2802-D 13SW2802-F 13SW2802-F-D 
NORMAL ORIG DUP ORIG DUP 

10/27/2003 10/26/2004 10/2612004 10/26/2004 10/26/2004 

UPGRAD UPGRAD UPGRAD UPGRAD 
MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM 

02 02 03 03 
13SW/SD31 13SW/SD31 13SW/SD31 13SW/SD31 
13SW3101 13SW3101-F 13SW3102 13SW3102-F 
NORMAL NORMAL NORMAL NORMAL 

10/22/2003 10/22/2003 10/6/2004 10/6/2004 



CLASSIFICATION UPGRAD 
STREAM ORDER GULLY 
SAMPLING ROUND 02 
LOCATION 13SW/SD28 
SAMPLE NUMBER 13SW2801 
SAMPLE CODE NORMAL 
SAMPLE DATE 10/27/2003 
N-NITROS0-01-N-BUTYLAMINE 
N-NITROS0-01-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINO)AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SA FR OLE 
Eneraetics (ua/L\ 
1,3,5-TRINITROBENZENE 0.24 u 
1,3-DINITROBENZENE 0.24 u 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 0.49 u 
2,4,6-TRINITROTOLUENE 0.24 u 
2,4-DIAMIN0-6-NITROTOLUENE 0.24 u 
2,4-DINITROTOLUENE 0.24 u 
2,6-DIAMIN0-4-NITROTOLUENE 0.24 u 
2,6-DINITROTOLUENE 0.24 u 
2-AMIN0-4,6-DINITROTOLUENE 0.24 u 
2-NITROTOLUENE 0.24 u 
3,5-DINITROANILINE 0.24 u 
3-NITROTOLUENE 0.24 u 
4,4'-TN-AZOXY 
4-AMIN0-2,6-DINITROTOLUENE 0.24 u 
4-NITROTOLUENE 0.24 u 
DNX 0.24 u 
HMX 0.24 u 
MNX 0.24 u 
NITROBENZENE 0.24 u 

UPGRAD 
GULLY 

02 
13SW/SD28 

TABLEG-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE ALL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE430F45 

UPGRAD UPGRAD UPGRAD UPGRAD 
GULLY GULLY GULLY GULLY 

03 03 03 03 
13SW/SD28 13SW/SD28 13SW/SD28 13SW/SD28 

13SW2801·F 13SW2802 13SW2802-D 13SW2802-F 13SW2802-F·D 
NORMAL ORIG DUP ORIG DUP 

10/27/2003 10/26l2004 10/26l2004 10/2612004 10/26,12004 

UPGRAD UPGRAD UPGRAD UPGRAD 
MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM 

02 02 03 03 
13SW/SD31 13SW/SD31 13SW/SD31 13SW/SD31 
13SW3101 13SW3101-F 13SW3102 13SW3102·F 
NORMAL NORMAL NORMAL NORMAL 

10l22/2003 10/22/2003 10/612004 10/6/2004 

0.27 u 
0.27 u 
0.53 u 
0.27 u 
0.27 u 
0.27 u 
0.27 u 
0.27 u 
0.27 u 
0.27 u 
0.27 u 
0.27 u 

0.27 u 
0.27 u 
0.27 u 
0.27 u 
0.27 u 
0.27 u 



CLASSIFICATION UPGRAD 
STREAM ORDER GULLY 
SAMPLING ROUND 02 
LOCATION 13SW/SD28 
SAMPLE NUMBER 13SW2801 
SAMPLE CODE NORMAL 
SAMPLE DATE 10/27/2003 
ROX 0.24 u 
TETRYL 0.24 u 
TNX 0.24 u 
Herbicides (ualLl 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals (ualLl 
ALUMINUM 486 J 
ANTIMONY 0.02 u 
ARSENIC 0.35 u 
BARIUM 58.1 J 
BERYLLIUM 0.07 u 
CADMIUM 0.06 u 
CALCIUM 6550 J 
CHROMIUM 0.82 J 
COBALT 0.26 u 
COPPER 1.3 J 
IRON 415 J 
LEAD 0.45 u 
LITHIUM 
MAGNESIUM 3600 J 
MANGANESE 122 J 
MERCURY 0.02 u 
NICKEL 2.3 J 
POTASSIUM 1800 J 
SELENIUM 0.06 u 
SILVER 0.03 u 
SODIUM 1540 J 
STRONTIUM 
THALLIUM 0.04 u 
TIN 0.1 u 
TITANIUM 10.1 J 
VANADIUM 0.89 J 
ZINC 8.8 J 
Dissolved Metals (ualLl 
ALUMINUM, FILTERED 
ANTIMONY, FILTERED 
ARSENIC, FILTERED 
BARIUM, FILTERED 
BERYLLIUM, FILTERED 
CADMIUM, FILTERED 
CALCIUM FILTERED 

UPGRAD 
GULLY 

02 
13SW/SD28 

TABLEG-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE440F45 

UPGRAD UPGRAD UPGRAD UPGRAD 
GULLY GULLY GULLY GULLY 

03 03 03 03 
13SW/SD28 13SW/SD28 13SW/SD28 13SW/SD28 

13SW2801-F 13SW2802 13SW2802-D 13SW2802-F 13SW2802-F-D 
NORMAL ORIG DUP ORIG DUP 

10/27/2003 10/26/2004 10/2612004 10/2612004 10/26/2004 

1no J 1560 J 
0.085 UJ 0.23 u 

0.8 J 0.74 J 
58.2 J 58.8 J 
0.37 u 0.34 u 
0.04 u 0.05 u 
5060 J 4930 J 
2.2 J 2 J 

0.67 u 0.51 u 
2.2 J 1.9 J 

1600 J 1360 J 
1.1 u 0.85 u 

2830 J 2740 J 
60.1 J 50.9 J 
0.03 u 0.03 u 
4.3 u 3.9 u 

2920 J 2760 J 
0.094 u 0.1 u 
0.028 u 0.06 u 
1380 u 1360 u 

0.043 u 0.043 u 
0.048 UJ 0.08 u 

2.9 2.5 
8.2 u 6.3 u 

254 J 938 J 657 J 
0.08 u 0.085 u 0.21 u 
0.16 u 0.44 u 0.32 u 
54.1 J 51.7 J 45.3 J 
0.05 u 0.33 u 0.31 u 
0.22 u 0.039 u 0.04 u 
6680 J 5120 J 5020 J 

UPGRAD UPGRAD UP GRAD UPGRAD 
MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM 

02 02 03 03 
13SW/SD31 13SW/SD31 13SW/SD31 13SW/SD31 
13SW3101 13SW3101-F 13SW3102 13SW3102-F 
NORMAL NORMAL NORMAL NORMAL 

10/2212003 10/22/2003 10/6/2004 10/612004 
0.27 u 
0.27 u 
0.27 u 

30.6 u 1910 J 
0.36 u 0.21 u 
0.23 u 1.7 J 
53.7 J 62.7 J 
0.03 u 0.15 u 
0.13 u 0.29 u 

55700 J 65300 J 
0.85 u 3.8 J 
0.34 u 1.3 
1.1 J 5.5 

24.5 u 2460 
0.09 u 1.3 J 

9090 J 14500 J 
2 u 23 

0.02 u 0.042 u 
o.n J 6.9 
2560 J 3860 J 
0.11 u 0.14 u 
0.03 u 0.03 u 

34300 J 29900 J 

0.04 u 0.08 u 
0.1 u 0.24 u 
0.31 J 
0.16 u 3.6 
6.8 u 29.5 J 

7.6 u 101 J 
0.59 u 0.22 u 
0.27 u 0.39 u 
52.7 J 56 J 
0.03 u 0.02 u 
0.09 u 0.1 u 

54900 J 75800 J 



CLASSIFICATION UPGRAD 
STREAM ORDER GULLY 
SAMPLING ROUND 02 
LOCATION 13SW/SD28 
SAMPLE NUMBER 13SW2801 
SAMPLE CODE NORMAL 
SAMPLE DATE 10/27/2003 
CHROMIUM, FILTERED 
COBALT, FILTERED 
COPPER, FILTERED 
IRON, FILTERED 
LEAD, FILTERED 
LITHIUM, FIL TEAED 
MAGNESIUM, FILTERED 
MANGANESE, FIL TEAED 
MERCURY, FILTERED 
NICKEL, FIL TEAED 
POTASSIUM, FILTERED 
SELENIUM, FILTERED 
SILVER, FILTERED 
SODIUM, FIL TEAED 
STRONTIUM, FILTERED 
THALLIUM, FIL TEAED 
TIN, FILTERED 
TITANIUM, FILTERED 
VANADIUM, FILTERED 
ZINC, FIL TEAED 
Field Parameters tmnJL\ 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 7.97 
OXIDATION REDUCTION POTENTIAL (MV) 330.8 
PH CS.U.l 6.37 
SPECIFIC CONDUCTANCE CMS/CMl 0.073 
TEMPERATURE CC l 8.84 
TURBIDITY CNTUl 221 
Miscellaneous Parameters (mnlL\ 
AMMONIA-N O.o1 U 
NITRITE/NITRA TE-N 4 

UPGRAD 
GULLY 

02 
13SW/SD28 

TABLEG-2 

SUMMARY OF ANALYTIC RESULTS 
SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE450F45 

UPGRAD UPGRAD UPGRAD UPGRAD 
GULLY GULLY GULLY GULLY 

03 03 03 03 
13SW/SD28 13SW/SD28 13SW/SD28 13SW/SD28 

13SW2801-F 13SW2802 13SW2802-D 13SW2802-F 13SW2802-F-D 
NORMAL ORIG DUP ORIG DUP 

10/27/2003 10/2612004 10/26/2004 10/26f2004 10/26/2004 
0.44 u 1 J 0.67 J 
0.79 J 0.3 u 0.2 u 
0.93 u 1.5 J 1.2 J 
155 J 645 J 335 J 

0.16 u 0.48 u 0.25 u 

3770 J 2740 J 2730 J 
112 J 39.4 u 34 u 

0.02 u 0.03 u 0.03 u 
1.8 J 3.1 u 2.8 u 

1850 J 2700 J 2670 J 
0.04 u 0.094 u 0.094 u 
0.03 u 0.028 u 0.06 u 
1660 J 1450 u 1440 u 

0.04 u 0.043 u 0.043 u 
0.1 u 0.048 u 0.06 u 
5.3 J 
0.4 u 1.14 u 1.14 u 
18.6 J 5.1 u 4 u 

8.05 

49 
7.99 

0.059 
13.75 
56.4 

UPGRAD UPGRAD UPGRAD UPGRAD 
MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM 

02 02 03 03 
13SW/SD31 13SW/SD31 13SW/SD31 13SW/SD31 
13SW3101 13SW3101-F 13SW3102 13SW3102-F 
NORMAL NORMAL NORMAL NORMAL 

10/22/2003 10/22/2003 10/6f2004 10/6f2004 
0.73 u 0.49 u 
3.2 J 0.16 J 
1 J 1.6 J 

5.7 u 101 
0.04 u 0.08 u 

9630 J 15700 
6.1 J 4.9 J 

0.02 u 0.095 u 
0.87 J 1.8 
2470 J 3550 J 
0.13 u 0.1 u 
0.03 u 0.028 u 

33800 J 35700 J 

0.04 u 0.043 u 
0.1 u 0.048 u 
0.22 J 
0.12 u 1.14 u 
1.7 u 3.1 u 

9.34 
9.4 

226.200000 130 
7.88 7.63 

0.448 457 
14.25 12.5 

1.1 119 

0.005 UJ 
0.025 u 



SAMPLING ROUND 02 
LOCATION 13SP01 
SAMPLE NUMBER 13SP0101 
SAMPLE CODE NORMAL 
SAMPLE DATE 10/22/2003 
Eneraetics fun/L\ 
1,3,5-TRINITROBENZENE 0.26 u 
1,3-DINITROBENZENE 0.26 u 
2,2' ,6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 0.51 u 
2 4 6-TRINITROTOLUENE 0.26 u 
2,4-DIAMIN0-6-NITROTOLUENE 0.26 u 
2,4-DINITROTOLUENE 0.26 u 
2,6-DIAMIN0-4-NITROTOLUENE 0.26 u 
2,6-DINITROTOLUENE 0.26 u 
2-AMIN0-4,6-DINITROTOLUENE 0.26 u 
2-NITROTOLUENE 0.26 u 
3,5-DINITROANILINE 0.26 u 
3-NITROTOLUENE 0.26 u 
4-AMIN0-2 6-DINITROTOLUENE 0.26 u 
4-NITROTOLUENE 0.26 u 
DNX 3 J 
HMX 9 J 
MNX 2.2 
NITROBENZENE 0.26 u 
ROX 21 
TETRYL 0.26 u 
TNX 0.45 J 
Total Metals funlL\ 
ALUMINUM 142 J 
ANTIMONY 0.17 u 
ARSENIC 0.21 u 
BARIUM 83.5 J 
BERYLLIUM 0.08 u 
CADMIUM 0.08 u 
CALCIUM 29200 J 
CHROMIUM 0.47 u 
COBALT 0.11 u 
COPPER 1.4 J 
IRON 91.4 u 
LEAD 0.2 u 
MAGNESIUM 8910 J 
MANGANESE 5.8 J 
MERCURY 0.02 u 
NICKEL 1.2 
POTASSIUM 15300 J 
SELENIUM 0.15 u 
SILVER 0.33 u 
SODIUM 9370 J 
THALLIUM 0.14 u 

TABLEG-3 

SUMMARY OF ANALYTIC RESULTS 
SEEP SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 1 OF2 

02 02 02 
13SP01 13SP02 13SP02 

13SP0101-F 13SP0201 13SP0201-F 
NORMAL NORMAL NORMAL 

10/22/2003 10/22/2003 10/22/2003 

0.26 u 
0.26 u 
0.53 u 
0.26 u 
0.26 u 
0.26 u 
0.26 u 
0.26 u 
1.1 J 

0.26 u 
0.26 u 
0.35 J 

2.3 
0.26 u 

2.5 
20 
4 

0.26 u 
77 

0.26 u 
0.59 

220 J 
0.16 u 

1 J 
64.4 J 
0.03 u 
0.04 u 

39100 J 
1.6 u 

0.23 u 
3.6 J 
143 u 
0.31 u 
10100 J 
15.6 J 
0.02 u 

1.9 
38200 J 

0.2 u 
0.04 u 
10400 J 
0.04 u 

02 02 02 02 
13SP03 13SP03 13SP04 13SP04 

13SP0301 13SP0301-F 13SP0401 13SP0401-F 
NORMAL NORMAL NORMAL NORMAL 

10/22/2003 10/22/2003 10/2212003 10/22/2003 

0.47 0.25 u 
0.24 u 0.25 u 
0.47 u 0.5 u 
0.24 u 0.25 u 
0.24 u 0.25 u 
0.24 u 0.25 u 
0.24 u 0.25 u 
0.24 u 0.25 u 
0.24 u 0.25 u 
0.24 u 0.25 u 
0.24 u 0.25 u 
0.24 u 0.25 u 
0.24 u 0.25 u 
0.24 u 0.25 u 
0.24 u 0.25 u 
0.24 u 0.25 u 
0.24 u 0.25 u 
0.24 u 0.25 u 
0.24 u 1.9 J 
0.24 u 0.25 u 
0.24 u 0.25 u 

2670 J 468 J 
0.13 u 0.06 u 
1.3 J 0.69 J 
107 J 114 J 

0.14 u 0.14 u 
0.08 u 0.13 u 

89700 J 38100 J 
4 J 0.86 u 

0.97 J 5.8 J 
2.4 J 2.9 J 

2070 J 922 J 
1.4 J 1.9 J 

11600 J 8750 u 
49.1 J 3910 J 
0.02 u 0.02 u 

3.1 8.7 
2880 J 2730 J 
0.27 u 0.12 u 
0.03 u 0.03 u 
16000 J 20000 J 
0.09 u 0.07 u 



SAMPLING ROUND 
LOCATION 
SAMPLE NUMBER 
SAMPLE CODE 
SAMPLE DATE 
TIN 
TITANIUM 
VANADIUM 
ZINC 
Dissolved Metals (ua/Ll 
ALUMINUM, FILTERED 
ANTIMONY, FILTERED 
ARSENIC, FIL TEAED 
BARIUM FILTERED 
BERYLLIUM, FIL TEAED 
CADMIUM, FILTERED 
CALCIUM, FIL TEAED 
CHROMIUM, FIL TEAED 
COBALT, FILTERED 
COPPER, FIL TEAED 
IRON, FILTERED 
LEAD, FIL TEAED 
MAGNESIUM, FILTERED 
MANGANESE, FILTERED 
MERCURY, FIL TEAED 
NICKEL, FIL TEAED 
POTASSIUM, FILTERED 
SELENIUM, FIL TEAED 
SILVER, FILTERED 
SODIUM, FILTERED 
THALLIUM, FIL TEAED 
TIN, FIL TEAED 
TITANIUM, FILTERED 
VANADIUM, FILTERED 
ZINC, FIL TEAED 
Field Parameters 
DISSOLVED OXYGEN· METER IUG/U 
OXIDATION REDUCTION POTENTIAL (MVl 
PH (S.U.) 
SPECIFIC CONDUCTANCE (MS/CM) 
TEMPERATURE CC l 
TURBIDITY INTUl 
Miscellaneous Parameters Cua/L) 

IAMMONIA·N 
NITRITE/NITRATE-N 

02 
13SP01 

13SP0101 
NORMAL 

10/22/2003 
0.1 u 
1.5 J 

0.35 u 
3.1 u 

3.6 
202.600000 

6.8 
0.335 
11.81 
2.6 

TABLEG-3 

SUMMARY OF ANALYTIC RESULTS 
SEEP SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

02 
13SP01 

CRANE, INDIANA 
PAGE20F2 

02 
13SP02 

13SP0101·F 13SP0201 
NORMAL NORMAL 

10/22/2003 10/22l2003 
0.1 u 
2 J 

0.98 J 
4.6 u 

. 17.7 u 
0.56 u 
0.23 u 
55.3 J 
0.04 u 
0.3 u 

53700 J 
0.76 u 
1.3 J 

0.87 J 
8.7 u 
0.16 u 
9970 J 
2.7 u 
0.02 u 
0.46 J 
4720 J 
0.12 u 
0.03 u 

25700 J 
0.06 u 
0.1 u 
0.11 J 
0.16 u 
2.2 u 

9.79 
211 
7.7 

0.36 
12.16 

5 

02 
13SP02 

13SP0201.f 
NORMAL 

10/22/2003 

25.1 u 
0.37 u 
1.1 J 

62.7 J 
0.03 u 
0.04 u 

39500 J 
0.48 u 

3 J 
3.2 J 

17.9 u 
0.17 u 
10900 J 

7.8 J 
0.02 u 

1.8 
38500 J 

0.2 u 
0.03 u 
11400 J 
0.04 u 
0.1 u 
0.94 J 
0.57 J 
3.2 u 

0.005 UJ I 0.005 UJ 
0.06 u 0.58 J 

02 02 02 02 
13SP03 13SP03 13SP04 13SP04 

13SP0301 13SP0301·F 13SP0401 13SP0401·F 
NORMAL NORMAL NORMAL NORMAL 

10/22/2003 10/2212003 10/22/2003 10/22/2003 
0.16 u 0.1 u 

32.4 8 
5.4 J 1.5 J 

11.9 u 14 u 

30.2 u 16.1 u 
0.28 u 0.19 u 
0.16 u 023 u 
91.7 J 72.6 J 
0.03 u 0.03 u 
0.04 u 0.04 u 

87900 J 38900 J 
0.38 u 0.34 u 

3 J 3.6 J 
0.7 J 0.69 J 

20.3 u 25.1 u 
0.06 u O.Q7 U 
12900 J 8370 J 
18.9 J 1090 J 
0.02 u 0.02 u 

1 J 4.8 
2150 J 2300 J 
0.15 u 0.06 u 
0.03 u 0.03 u 
18000 J 19900 J 
0.04 u 0.04 u 
0.1 u 0.1 u 
0.69 J 0.47 J 
0.23 u 0.13 u 

3 u 4.9 u 

5.28 6.02 
227.5 283.700000 
7.03 6.44 

0.509 0.307 
14.54 14.08 

40 0.01 

0.02 J 0.005 w 
0.06 u 0.025 u 



CLASSIFICATION SITE SITE 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 01 03 
LOCATION 13SW/SD01 13SW/S001 
SAMPLE NUMBER 13SD0101 13S00102 
SAMPLE CODE NORMAL NORMAL 
DEPTH RANGE 0·0.3 0·0.33 
SAMPLE DATE 312912003 10/7/2004 
Semivolatile Organics (uatKa1 

1 2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANE) 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANIUNE 
2-NITROPHENOL 
2-PICOUNE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANIUNE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANIUNE 
4-CHLOROPHENYL PHENYL ETHER 
4·NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOUNE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZ(AlANTHRACENE 

SITE 
GULLY 

01 

TABLEG-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 1OF16 

SITE SITE SITE 
GULLY GULLY GULLY 

01 01 01 

SITE 
GULLY 

01 
13SW/SD02 13SW/S003 13SW/SD04 13SW/S005 13SW/SD05 
13S00201 13S00301 13SD0401 13S00501 13S00501·D 
NORMAL NORMAL NORMAL ORIG DUP 

0·0.3 0-0.3 0·0.3 0 ·0.3 0·0.3 
3/29/2003 312912003 3/29/2003 312912003 3/29/2003 

83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 UJ 87 UJ 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
4.1 u 4.3 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 

83 UR 87 UR 
83 u 87 u 
83 u 87 u 

SITE SITE SITE SITE SITE 
GULLY GULLY GULLY GULLY GULLY 

01 01 01 01 01 
13SW/SD06 13SW/SD07 13SW/SD08 13SW/SD09 13SW/SD10 
13SD0601 13SD0701 13SD0801 13S00901 13SD1001 
NORMAL NORMAL NORMAL NORMAL NORMAL 

0·0.3 0 ·0.3 0-0.3 0·0.3 0. 0.3 
3/2912003 3/29/2003 312912003 3/29/2003 3/29/2003 

79 u 
79 u 
79 u 
79 u 
79 u 
79 u 
79 UJ 
79 u 
79 u 
79 u 
79 u 
79 u 
79 u 
79 u 
79 u 
79 u 
79 u 
79 u 
79 u 
3.9 u 
79 u 
79 u 
79 u 
79 u 
79 u 
79 u 
79 u 
79 u 
79 u 
79 u 
79 u 
79 u 
79 u 
79 u 
79 u 
79 u 
79 u 
79 u 

79 UR 
79 u 
79 u 



CLASSIFICATION SITE SITE 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 01 03 
LOCATION 13SW/SD01 13SW/SD01 
SAMPLE NUMBER 13SD0101 13SD0102 
SAMPLE CODE NORMAL NORMAL 
DEPTH RANGE 0·0.3 0·0.33 
SAMPLE DATE 312912003 1Dn/2004 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZOIAlANTHRACENE 
BENZOIAlPYRENE 
BENZOIBlFLUORANTHENE 
BENZOIG,H,llPERYLENE 
BENZO(KJFLUORANTHENE 
BENZVL ALCOHOL 
BIS(2-CHLOROETHOXYJMETHANE 
BIS(2-CHLOROETHYLJETHER 
BIS(2-ETHYLHEXYLJPHTHALA TE 
BUTYLBENZVLPHTHALATE 
CHLOROBENZILATE 
CH RYS ENE 
Dl-N-BUTYL PHTHALA TE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDEN0(1,2 3-CDlPYRENE 
ISODRIN 
ISOPHORONE 
I SOSA FR OLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 

SITE 
GULLY 

01 

TABLEG-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 

SITE 
GULLY 

01 

. NSWCCRANE 
CRANE, INDIANA 
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SITE 
GULLY 

01 

SITE 
GULLY 

01 

SITE 
GULLY 

01 
13SW/SD02 13SW/SD03 13SW/SD04 13SW/SD05 13SW/SD05 
13SD0201 13SD0301 13SD0401 13SD0501 13SD0501-D 
NORMAL NORMAL NORMAL ORIG DUP 

0·0.3 0·0.3 0·0.3 0·0.3 0·0.3 
3129/2003 312912003 3129/2003 3129/2003 3l29l2003 

83 UJ 87 w 
4.1 u 43 J 
4.1 u 4.3 u 
83 u 87 u 
83 u 87 u 
4.1 u 88 
83 UR 87 UR 

11 330 
15 360 J 
18 420 J 
10 270 J 
10 250 J 

83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 390 BU 
83 u 87 u 
83 u 87 u 

18 400 
83 u 87 u 
83 u 87 u 
83 u 87 u 
4.1 u 66 J 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 

44 860 
4.1 u 42 J 
83 u 87 u 
83 u 87 u 
83 u 87 UR 
83 u 87 u 
83 u 87 u 
8 J 220 J 

83 u 87 u 
83 u 87 u 
83 u 87 u 
83 UJ 87 UJ 
83 UJ 87 w 
83 u 87 u 

SITE SITE SITE SITE SITE 
GULLY GULLY GULLY GULLY GULLY 

01 01 01 01 01 
13SW/SD06 13SW/SD07 13SW/SD08 13SW/SD09 13SW/SD10 
13SD0601 13SD0701 13SD0801 13SD0901 13SD1001 
NORMAL NORMAL NORMAL NORMAL NORMAL 

0 ·0.3 0·0.3 0·0.3 0·0.3 0 ·0.3 
312912003 312912003 312912003 312912003 312912003 

79 UJ 
24 

3.9 u 
79 u 
79 u 

72 
79 UR 
290 J 
390 J 
460 J 
380 J 
210 J 
79 u 
79 u 
79 u 

250 BU 
79 u 
79 u 
430 J 
86 J 
100 J 
79 u 
74 J 
79 u 
79 u 
79 u 
79 u 
79 u 
830 
33 

79 u 
79 u 
79 u 
79 u 
79 u 
290 J 
79 u 
79 u 
79 u 
79 w 
79 w 
79 u 



CLASSIFICATION SITE SITE 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 01 03 
LOCATION 13SW/S001 13SW/S001 
SAMPLE NUMBER 13$00101 13$00102 
SAMPLE CODE NORMAL NORMAL 
DEPTH RANGE 0-0.3 0-0.33 
SAMPLE DATE 3/29/2003 1Gn/2004 
N-NITROS0-01-N-BUTYLAMINE 
N-NITROSO-Dl-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-lDIMETHYLAMINOlAZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRE NE 
PYRIDINE 
SAFROLE 
Eneraetics {mntknl 

1,3,5-TRINITROBENZENE 0.25 u 
1,3-DINITROBENZENE 025 u 
2,4,6-TRINITROTOLUENE 0.25 u 
2,4-DINITROTOLUENE 0.25 u 
2,6-DINITROTOLUENE 0.25 u 
2-AMIN0-4,6-DINITROTOLUENE 0.25 u 
2-NITROTOLUENE 0.25 u 
3-NITROTOLUENE 0.25 u 
4-AMIN0-2,6-DINITROTOLUENE 0.25 u 
4-NITROTOLUENE 0.25 u 
HMX 0.25 u 
NITROBENZENE 0.25 u 
ROX 0.25 u 
TETRYL 0.25 u 
Herbicides {Untkn1 

HEXACHLOROPHENE 
PENTACHLOROPHENOL 
lnoraanics {mnlknJ 

ALUMINUM 9280 9230 J 

SITE 
GULLY 

01 

TABLEG-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

SITE 
GULLY 

01 

CRANE, INDIANA 
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SITE 
GULLY 

01 

SITE 
GULLY 

01 

SITE 
GULLY 

01 
13SW/S002 13SW/SD03 13SW/SD04 13SW/SD05 13SW/SD05 
13SD0201 13SD0301 13SD0401 13$00501 13$00501-D 
NORMAL NORMAL NORMAL ORIG DUP 

0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 
3129/2003 312912003 3l29/2003 3129/2003 312912003 

83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
4.1 u 6 J 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 
83 u 87 u 

27 570 
83 u 87 u 
83 u 87 u 

36 1000 
83 u 87 u 
83 u 87 u 

0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.44 J 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 

0.75 u 0.75 u 
0.56 u 0.58 u 

8580 J 10900 4250 J I 7000 J I 4760 J 

SITE SITE SITE SITE SITE 
GULLY GULLY GULLY GULLY GULLY 

01 01 01 01 01 
13SW/SD06 13SW/S007 13SW/SD08 13SW/SD09 13SW/SD10 
13SD0601 13S00701 13$00801 13SD0901 13SD1001 
NORMAL NORMAL NORMAL NORMAL NORMAL 

0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 
312912003 3129/2003 3l29l2003 3129/2003 3129/2003 

79 u 
79 u 
79 u 
79 u 
79 u 
79 u 
79 u 
79 u 
6 J 

79 u 
79 u 
79 u 
79 u 
79 u 
79 u 
79 u 
620 

79 u 
79 u 

1300 J 
79 u 
79 u 

0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 

0.71 u I 
2.1 J 

3920 J 4810 5550 J 6430 1480 



CLASSIFICATION SITE SITE 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 01 03 
LOCATION 13SW/S001 13SW/S001 
SAMPLE NUMBER 13500101 13S00102 
SAMPLE CODE NORMAL NORMAL 
DEPTH RANGE 0-0.3 0-0.33 
SAMPLE DATE 3/29/2003 10/7/2004 
ANTIMONY 1.8 J 2.2 J 
ARSENIC 6.5 J 24.8 J 
BARIUM 364 J 693 J 
BERYLLIUM 0.52 u 0.65 u 
CADMIUM 3.5 J 3.9 J 
CALCIUM 38500 J 66000 J 
CHROMIUM 156 J 165 J 
COBALT 8.1 J 11.1 J 
COPPER 52.1 J 25.9 J 
IRON 21300 J 55500 J 
LEAD 471 J 521 J 
LITHIUM 8.1 J 
MAGNESIUM 3830 J 6640 J 
MANGANESE 204 J 249 J 
MERCURY 0.16 J 0.o76 u 
NICKEL 16.1 J 17.6 J 
POTASSIUM 614 J 806 J 
SELENIUM 0.56 J 0.37 u 
SILVER 0.1 u 0.07 u 
SODIUM 41.9 u 79.6 u 
STRONTIUM 39.9 J 
THALLIUM 0.12 u 0.11 u 
TIN 11.4 J 4.7 J 
TITANIUM 68.1 J 
VANADIUM 23.3 J 28.8 J 
ZINC 541 J 490 J 
AVS/SEM Parameters (UMO/Gl 
ACID VOLATILE SULFIDE, SEM 
CADMIUM, SEM 
COPPER,SEM 
LEAD, SEM 
MERCURY, SEM 
NICKEL,SEM 
SEM/AVS, SEM (S.U.) 
ZINC,SEM 
Miscellaneous Parameters 
CATION EXCHANGE CAPACITY 
PH S.U. 

SITE 
GULLY 

01 

TABLEG-4 

SUMMARY OF ANAL me RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

SITE 
GULLY 

01 

CRANE, INDIANA 
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SITE 
GULLY 

01 

SITE 
GULLY 

01 

SITE 
GULLY 

01 
135W/SD02 13SW/S003 13SW/SD04 13SW/SD05 13SW/S005 
13SD0201 13500301 13SD0401 13S00501 13S00501-D 
NORMAL NORMAL NORMAL ORIG DUP 

0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 
3/29/2003 3/29/2003 3129/2003 3l29l2003 3129/2003 

0.38 u 0.27 u 0.51 u 0.19 u 0.74 u 
6.5 J 8.2 J 10.7 J 5.7 J 6.4 J 

79.7 J 97.4 J 34.4 J 61.4 J 76.4 J 
0.79 J 0.67 J 1.3 J 0.63 J 0.38 u 
0.55 J 0.45 u 0.36 u 0.35 u 0.65 J 
2140 J 2020 J 1120 J 1490 J 116000 J 
12.1 J 15.2 J 18 J 9 J 18 J 
10.9 J 18.5 J 9.3 J 15.9 J 9.6 J 
13.9 J 11.7 J 13.7 J 10.6 J 17.4 J 

16700 J 22200 J 46100 J 20800 J 15600 J 
18.6 J 21.4 J 15 J 11.7 J 64.9 J 
7.8 J 8.2 J 2.1 J 6.4 J 5.5 J 
969 J 1200 J 292 J 908 J 7490 J 
641 J 1580 J 302 J 747 J 570 J 

0.044 u 0.037 J O.o1 U 0.024 u 0.022 u 
11.3 J 12.8 J 13.5 J 13.5 J 13.6 J 
394 J 561 J 417 J 319 J 303 J 
0.51 J 0.55 J 0.11 u 0.27 u 0.26 u 
0.39 u 0.03 u 0.08 u 0.06 u 0.04 u 
75.9 u 126 u 25.2 u 29.7 u 126 J 
7.3 J 6.5 J 4.5 J 5.5 J 122 J 

C1.V U 0.15 u 0.09 u 0.13 u 0.08 u 
0.64 u 0.57 u 0.31 u 0.49 u 0.47 u 
93.1 J 92.4 J 27.4 J 91.5 J 84.5 J 
21.5 J 28.2 J 24.8 J 17.4 J 18.7 J 
67.8 J 41.4 J 40 J 97.2 J 52.9 J 

0.49 J 0.88 J 0.85 J 
0.002 u 0.001 u 0.004 
0.131 J 0.07 J 0.173 J 
0.067 J 0.03 J 0.196 J 

0.00007 J 0.00004 J 0.00018 J 
0.048 0.111 0.041 
1.54 0.7 0.49 

0.503 J 0.407 J 0.296 u 

15 9.9 10 
7.2 5 7.6 

15000 J 19000 J 3200 J 

SITE SITE SITE SITE SITE 
GULLY GULLY GULLY GULLY GULLY 

01 01 01 01 01 
13SW/SD06 135W/SD07 13SW/SD08 13SW/SD09 13SW/SD10 
13SD0601 13500701 13500801 13SD0901 13SD1001 
NORMAL NORMAL NORMAL NORMAL NORMAL 

0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 
3/29/2003 3/29/2003 3/29/2003 312912003 312912003 

0.8 J 0.27 u 0.34 u 0.45 u 0.16 u 
5.7 J 3.7 J 9.1 J 6.1 J 3.7 J 

45.1 J 28.5 J 62.5 J 49.6 J 104 J 
0.37 u 0.18 u 0.71 J 0.74 J 0.88 J 
0.41 J 0.66 J 0.62 J 0.43 J 0.36 u 

71000 J 45700 J 14800 J 6720 J 977 J 
11.6 J 9.2 J 14.8 J 12.4 J 7.9 J 
10 J 3.5 J 8.2 J 11.7 J 10.3 J 

12.7 J 16.6 J 19.2 J 11.9 J 7 J 
17500 J 9900 J 26100 J 34800 J 1990 J 
23.9 J 31.4 J 17 J 17.6 J 11 J 
4.1 J 4.3 J 3.6 J 7.3 J 10.1 J 

4810 J 7540 J 2120 J 2450 J 983 J 
n3J 147 J 591 J 284 J 67.5 J 

0.015 u 0.015 J 0.036 u O.o13 J 0.029 J 
10.4 J 7.9 J 12 J 13.5 J 19.3 J 
252 J 317 J 451 J 413 J 442 J 
0.16 u 0.18 J 0.33 u 0.21 J 0.3 J 
0.13 u 0.02 UJ 0.09 u 0.02 UJ 0.02 UJ 
81.3 J 334 J 71.4 u 22.6 u 25.8 u 
70.2 J 52.5 J 18.1 J 8.5 J 5.5 J 
0.09 u 0.06 u 0.08 u 0.05 u 0.14 u 
0.4 u 0.52 J 0.61 u 2 J 0.45 u 
67.2 J 78.2 J 52 J 42.8 J 68.6 J 
13.9 J 11.8 J 18.7 J 20.5 J 15.5 J 
43.1 J 58.1 J 78 J 386 u 37.7 J 

0.62 J 
0.004 

2.223 J 
0.061 J 

0.00004 UJ 
0.028 
3.74 

0.426 u 

12 
7.4 

4400 J 



CLASSIFICATION SITE SITE 
STREAM ORDER. GULLY GULLY 
SAMPLING ROUND 01 01 
LOCATION 13SD11 13SW/SD12 
SAMPLE NUMBER 13SD1101 13SD1201 
SAMPLE CODE NORMAL NORMAL 
DEPTH RANGE 0-0.3 0-0.3 
SAMPLE DATE 3/30/2003 3/30/2003 
Semivolatile Oraanics (ua1Ka1 

1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANE) 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZ(AlANTHRACENE 

TABLEG-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

SITE 
GULLY 

01 
13SW/SD13 
13SD1301 
NORMAL 

0-0.3 
3130/2003 

SITE 
GULLY 

01 

CRANE, INDIANA 
PAGE50F16 

SITE 
GULLY 

01 

SITE 
GULLY 

01 
13SW/SD14 13SW/SD15 13SW/SD16 
13SD1401 13SD1501 13SD1601 
NORMAL NORMAL NORMAL 

0-0.3 0-0.3 0-0.3 
3/30/2003 3/30/2003 3/30/2003 

SITE 
GULLY 

01 
13SD17 

13SD1701 
ORIG 
0-0.3 

3129/2003 

SITE SITE SITE SITE SITE 
GULLY GULLY GULLY GULLY GULLY 

01 01 01 01 01 
13SD17 13SW/SD18 13SW/SD19 13SW/SD20 13SD21 

13SD1701·D 13SD1801 13SD1901 13SD2001 13SD2101 
DUP NORMAL NORMAL NORMAL NORMAL 

0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 
3129/2003 3l29/2003 3/30/2003 3/30/2003 3/30/2003 

-



CLASSIFICATION SITE SITE 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 01 01 
LOCATION 13SD11 13SW/SD12 
SAMPLE NUMBER 138D1101 13SD1201 
SAMPLE CODE NORMAL NORMAL 
DEPTH RANGE 0-0.3 0-0.3 
SAMPLE DATE 3130/2003 3/30/2003 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZOlAlANTHRACENE 
BENZOlAlPYRENE 
BENZO(BlFLUORANTHENE 
BENZO(G,H,l)PERYLENE 
BENZO(KJFLUORANTHENE 
BENZVL ALCOHOL 
BISC2-CHLOROETHOXYJMETHANE 
BISC2-CHLOROETHYLIETHER 
BISC2-ETHYLHEXYllPHTHALA TE 
BUTYLBENZVLPHTHALATE 
CHLOROBENZILATE 
CH RYS ENE 
Dl-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDENOl1,2,3-CDlPYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KEPONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 

TABLEG-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

SITE 
GULLY 

01 
138W/SD13 
13SD1301 
NORMAL 

0-0.3 
3/30/2003 

SITE 
GULLY 

01 

CRANE, INDIANA 
PAGE60F16 

SITE 
GULLY 

01 

SITE 
GULLY 

01 
13SW/SD14 13SW/SD15 13SW/SD16 
13SD1401 13SD1501 13SD1601 
NORMAL NORMAL NORMAL 

0-0.3 0-0.3 0-0.3 
3l30/2003 3130/2003 3/30/2003 

SITE 
GULLY 

01 
13SD17 

13SD1701 
ORIG 
0-0.3 

3/29/2003 

SITE SITE SITE SITE 
' 

SITE 
GULLY GULLY GULLY GULLY GULLY 

01 01 01 01 01 
13SD17 13SW/SD18 13SW/SD19 13SW/SD20 13SD21 

138D1701-D 13SD1801 138D1901 13SD2001 13SD2101 
DUP NORMAL NORMAL NORMAL NORMAL 

0-0.3 0·0.3 0-0.3 0-0.3 0-0.3 
3/29/2003 3129/2003 3/30/2003 3130/2003 3130/2003 



CLASSIFICATION ·SITE SITE 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 01 01 
LOCATION 13SD11 135W/SD12 
SAMPLE NUMBER 13SD1101 135D1201 
SAMPLE CODE NORMAL NORMAL 
DEPTH RANGE 0-0.3 0-0.3 
SAMPLE DATE 313012003 3l30/2003 
N-NITROSO-Dl-N-BUTYL.AMINE 
N-NITROS0-01-N-PROPYL.AMINE 
N-NITROSODIETHYL.AMINE 
N-NITROSODIMETHYL.AMINE 
N-NITROSOMETHYLETHYL.AMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-IDIMETHYLAMINOlAZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SAFROLE 
Eneraetics (mn11<n1 

1,3,5-TRINITROBENZENE 0.25 u 0.25 u 
1,3-DINITROBENZENE 0.25 u 0.25 u 
2,4,6-TRINITROTOLUENE 0.25 u 0.25 u 
2,4-DINITROTOLUENE 0.25 u 0.25 u 
2,6-DINITROTOLUENE 0.25 u 0.25 u 
2-AMIN0-4,6-DINITROTOLUENE 0.25 u 0.25 u 
2-NITROTOLUENE 0.25 u 0.25 u 
3-NITROTOLUENE 0.25 u 0.25 u 
4-AMIN0-2,6-DINITROTOLUENE 0.25 u 0.25 u 
4-NITROTOLUENE 0.25 u 0.25 u 
HMX 1.9 J 0.8 J 
NITROBENZENE 0.25 u 0.25 u 
ROX 2.2 0.25 u 
TETRYL 0.25 u 0.25 u 
Herbicides (UntKn1 

HEXACHLOROPHENE 
PENTACHLOROPHENOL 
lnoraanics (mn11<n1 

ALUMINUM 9260 J 6860 

TABLEG-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE70F16 

SITE SITE SITE SITE SITE 
GULLY GULLY GULLY GULLY GULLY 

01 01 01 01 01 
135W/SD13 135W/SD14 13SW/SD15 135W/SD16 13SD17 
13SD1301 13SD1401 135D1501 135D1601 13SD1701 
NORMAL NORMAL NORMAL NORMAL ORIG 

0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 
3/30/2003 3/30/2003 3/30/2003 3l30/2003 3/29/2003 

0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.71 J 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 

I 

5010 4160 J 10300 9140 10200 J 

SITE SITE SITE SITE SITE 
GULLY GULLY GULLY GULLY GULLY 

01 01 01 01 01 
13SD17 13SW/SD18 135W/SD19 13SW/SD20 13SD21 

13SD1701-D 13SD1801 13SD1901 13SD2001 13SD2101 
DUP NORMAL NORMAL NORMAL NORMAL 

0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 
3/29/2003 3129/2003 3130/2003 3130/2003 3130/2003 

0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u .0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 

I 

9800 7650 16200 7090 J 6600 



CLASSIFICATION SITE SITE 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 01 01 
LOCATION 13SD11 13SW/SD12 
SAMPLE NUMBER 13SD1101 13SD1201 
SAMPLE CODE NORMAL NORMAL 
DEPTH RANGE 0-0.3 0-0.3 
SAMPLE DATE 3130/2003 3/30/2003 
ANTIMONY 0.52 u 0.55 u 
ARSENIC 9.4 J 11.7 J 
BARIUM 67.6 J 257 J 
BERYLLIUM 0.63 J 1 J 
CADMIUM 0.91 J 0.81 J 
CALCIUM 33200 J 35400 J 
CHROMIUM 15.4 J 32.7 J 
COBALT 6.8 J 20.6 J 
COPPER 12.5 J 10.7 J 
IRON 25900 J 46300 J 
LEAD 20 J 21.4 J 
LITHIUM 7.2 J 6.5 J 
MAGNESIUM 2080 J 1450 J 
MANGANESE 372 J 6130 J 
MERCURY 0.028 u 0.032 J 
NICKEL 8.6 J 14.9 J 
POTASSIUM 2260 J 1130 J 
SELENIUM 0.29 u 0.3 J 
SILVER 0.05 u 0.02 UJ 
SODIUM 113 J 47.1 u 
STRONTIUM 77.1 J 28.2 J 
THALLIUM 0.11 u 0.15 u 
TIN 0.53 u 12 J 
TITANIUM 62.7 J 60.2 J 
VANADIUM 23 J 39.1 J 
ZINC 116 J 138 u 
AVS/SEM Parameters lUMO/Gl 
ACID VOLATILE SULFIDE, SEM 0.25 J 
CADMIUM, SEM 0.002 
COPPER,SEM 0.055 J 
LEAD, SEM 0.033 J 
MERCURY,SEM 0.00003 UJ 
NICKEL,SEM 0.021 
SEMIAVS, SEM CS.U.l 2.6 
ZINC SEM 0.538 J 
Miscellaneous Parameters 
CATION EXCHANGE CAPACITY 18 
PH S.U. 7.9 

2600 J 

TABLEG-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

SITE 
GULLY 

01 
13SW/SD13 
13SD1301 
NORMAL 

0-0.3 
3130/2003 

0.47 u 
17.5 J 
152 J 
0.96 J 
4.1 J 

89700 J 
49.6 J 
20 J 

11.3 J 
83600 J 
38.1 J 

4 J 
5620 J 
1760 J 
0.019 J 
13.6 J 
538 J 
0.22 J 

0.02 UJ 
39 u 

64.2 J 
0.06 u 
0.46 u 
67.9 J 
44 J 

216 u 

SITE 
GULLY 

01 

CRANE, INDIANA 
PAGE80F16 

SITE 
GULLY 

01 

SITE 
GULLY 

01 
13SW/SD14 13SW/SD15 13SW/SD16 
13SD1401 13SD1501 13SD1601 
NORMAL NORMAL NORMAL 

0-0.3 0-0.3 0·0.3 
3/30/2003 3/30/2003 3/30/2003 

0.13 u 0.26 u 0.25 u 
0.53 u 16.9 J 11.4 J 
148 J 65.4 J 113 J 
0.53 J 1.4 J 1.4 J 
0.17 u 0.25 u 0.37 u 
998 J 1650 J 767 J 
16.2 J 24.9 J 21.5 J 
1.8 J 15 J 18.9 J 
8.9 J 24.1 J 13.6 J 

18400 J 25900 J 26900 J 
4.2 J 14.8 J 20.5 J 
4.3 J 28.4 J 17.5 J 
757 J 1840 J 1410 J 
65.3 J 247 J 1790 J 
0.01 u 0.022 J 0.041 J 
8.6 J 35.5 J 33 J 

1660 J 2390 J 807 J 
0.02 u 0.34 J 0.51 J 
0.03 u 0.02 UJ 0.02 UJ 
38.8 u 53.5 u 26.2 u 
10.3 J 10.1 J 6.3 J 
0.09 u 0.11 u 0.13 u 
0.75 J 0.66 J 0.5 u 
72 J 13.8 J 45.1 J 

16.2 J 17.6 J 21.7 J 
7.9 J 65.3 J 46.3 J 

0.66 J 
0.0014 u 
0.036 J 
0.006 u 

0.00054 J 
0.022 
0.09 

0.031 u 

13 
7.1 

2500 J 

SITE 
GULLY 

01 
13SD17 

13SD1701 
ORIG 
0-0.3 

312912003 
0.24 u 
6.2 J 
94.1 J 
0.7 J 

0.38 u 
6640 J 
11.3 J 
11.8 J 
11.5 J 

18300 J 
13.7 J 
7.7 J 

1990 J 
724 J 

0.028 u 
12.8 J 
523 J 

0.27 u 
0.07 u 
30.7 u 

11 J 
0.15 u 
0.52 u 
110 J 
21.9 J 
62 J 

0.67 J 
0.001 u 
0.061 J 
0.035 J 

0.00005 J 
0.02 
0.17 

0.285 u 

16 
7.8 

17000 J 

SITE SITE SITE SITE SITE 
GULLY GULLY GULLY GULLY GULLY 

01 01 01 01 01 
13SD17 13SW/SD18 13SW/SD19 13SW/SD20 13SD21 

13SD1701·D 13SD1801 13SD1901 13SD2001 13SD2101 
DUP NORMAL NORMAL NORMAL NORMAL 

0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 
3129/2003 3/29/2003 3/30/2003 3/30/2003 3130/2003 

0.21 u 0.35 u 0.23 u 0.23 u 0.29 u 
7 J 8.2 J 7.5 J 11 J 8 J 

109 J 79.5 J 102 J 77.9 J 102 J 
0.79 J 0.93 J 1.6 J 0.95 J 0.77 J 
0.5 J 0.39 u 0.45 u 0.46 J 0.52 J 

4220 J 1050 J 2440 J 1360 J 1560 J 
16.1 J 24.9 J 13.5 J 36.5 J 10.3 J 
13.2 J 17.9 J 107 J 18.2 J 16 J 
14.9 J 11.8 J 12.2 J 14.9 J 13.2 J 

24800 J 24900 J 33100 J 36500 J 14900 J 
15.5 J 19.2 J 20.1 J 20.7 J 19.2 J 
7.7 J 6.1 J 38.8 J 9.7 J 5.3 J 

1650 J 943 J 1050 J 717 J 825 J 
834 J 1290 J 2960 J 819 J 1440 J 

0.022 J 0.028 J 0.036 J 0.029 u 0.03 J 
15 J 13 J 45.5 J 18.6 J 11.7 J 

563 J 392 J 599 J 482 J 367 J 
0.36 J 0.43 J 0.54 J 0.45 J 0.38 J 
0.02 u 0.08 u 0.03 u 0.06 u 0.02 UJ 
29 u 43.8 u 63.6 u 48.3 u 62.5 u 
7.6 J 4.1 J 7.4 J 6.4 J 5.2 J 

0.14 u 0.13 u 0.17 u 0.12 u 0.13 u 
0.51 J 0.46 u 0.46 u 0.4 u 0.42 u 
81.4 J 72.3 J 67 J 66.6 J n.4 J 
25 J 26.1 J 21.5 J 26.2 J 19.7 J 

77.1 J 31.7 J 75.9 J 40.4 J 33.4 u 

0.23 J 
0.001 u 
0.075 J 
0.047 J 

0.00009 J 
0.078 
0.87 

0.113 u 

12 
7.2 

2600 J 



CLASSIFICATION SITE 
STREAM ORDER GULLY 
SAMPLING ROUND 01 
LOCATION 138W/SD22 
SAMPLE NUMBER 13802201 
SAMPLE CODE NORMAL 
DEPTH RANGE 0 ·0.3 
SAMPLE DATE 312912003 
Semivolatile Oraanics (ualkal 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANE) 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-0ICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZCA)ANTHRACENE 

SITE 
GULLY 

03 
13SW/SD22 
13802202 
NORMAL 
0·0.33 

10/7/2004 

TABLEG-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 {MINE FILL B) 
NSWCCRANE 

SITE 
GULLY 

01 
13SD23 

13SD2301 
NORMAL 

0-0.3 
312912003 

CRANE, INDIANA 
PAGE90F16 

SITE SITE 
GULLY GULLY 

02 02 
13SW/S024 13SW/S025 
13S02401 13802501 
NORMAL NORMAL 

0-0.3 0·0.3 
10/23/2003 10/23/2003 

6 J 

SITE 
GULLY 

02 
13SW/S026 
13802601 
NORMAL 

0·0.3 
10/2312003 

SITE SITE SITE SITE SITE 
GULLY GULLY GULLY GULLY GULLY 

02 02 02 02 02 
138W/SD27 13SW/SD29 13SW/SD29 138W/SD32 13SW/SD32 
13802701 13SD2901 13SD2901-D 13SD3201 13SD3201·D 
NORMAL ORIG DUP ORIG DUP 

0·0.3 0·0.3 0·0.3 0·0.3 0·0.3 
10/23/2003 10/22/2003 10/22/2003 10/24/2003 10/2412003 

4.4 u 4.5 u 



CLASSIFICATION SITE SITE 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 01 03 
LOCATION 13SW/SD22 13SW/S022 
SAMPLE NUMBER 13SD2201 13502202 
SAMPLE CODE NORMAL NORMAL 
DEPTH RANGE 0-0.3 0-0.33 
SAMPLE DATE 3/29/2003 10/7/2004 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZOlAlANTHRACENE 
BENZOCAlPYRENE 
BENZOCBIFLUORANTHENE 
BENZOCG,H,l)PERYLENE 
BENZO(K)FLUORANTHENE 
BENZVL ALCOHOL 
BIS(2-CHLOROETHOJ(Y)METHANE 
BIS{2-CHLOROETHYLJETHER 
BIS(2-ETHYLHEXYLlPHTHALATE 
BUTYLBENZVLPHTHALATE 
CHLOROBENZILATE 
CHRYSENE 
Dl-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDENOl1,2,3-CDlPYRENE 
ISODRIN 
ISOPHORONE 
I SOS AFR OLE 
KEPONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 

TABLEG-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE ALL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 100F16 

SITE SITE SITE SITE 
GULLY GULLY GULLY GULLY 

01 02 02 02 
13SD23 13SW/SD24 13SW/SD25 13SW/SD26 

135D2301 13$02401 13S02501 13SD2601 
NORMAL NORMAL NORMAL NORMAL 

0-0.3 0-0.3 0-0.3 0-0.3 
312912003 10l23/2003 10l23/2003 10/23/2003 

4.3 u 
4.3 u 

4.3 u 

10 
12 
21 
12 
7J 

15 

4.3 u 

29 
4.3 u 

9 

SITE SITE SITE SITE SITE 
GULLY GULLY GULLY GULLY GULLY 

02 02 02 02 02 
13SW/SD27 13SW/SD29 135W/SD29 13SW/SD32 135W/SD32 
13SD2701 135D2901 13502901-D 135D3201 13SD3201-D 
NORMAL ORIG DUP ORIG DUP 

0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 
10/23/2003 10/22/2003 10/22/2003 10/24/2003 10/24/2003 

4.4 u 4.5 u 
4.4 u 4.5 u 

4.4 u 4.5 u 

19 25 
23 34 
32 44 
19 27 

10 J 18 J 

24 39 

4.4 u 4.5 u 

54 72 
4.4 u 4.5 u 

16 20 



CLASSIFICATION SITE SITE 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 01 03 
LOCATION 13SW/SD22 135W/SD22 
SAMPLE NUMBER 13SD2201 13SD2202 
SAMPLE CODE NORMAL NORMAL 
DEPTH RANGE 0-0.3 0-0.33 
SAMPLE DATE 3/29/2003 10/7/.2004 
N-NITROS0-01-N-BUTYLAMINE 
N-NITROS0-01-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINO)AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SAFROLE 
Energetics (ma/kal 
1,3,5-TRINITROBENZENE 0.25 u 
1,3-DINITROBENZENE 0.25 u 
2,4,6-TRINITROTOLUENE 0.25 u 
2,4-DINITROTOLUENE 0.25 u 
2,6-DINITROTOLUENE 0.25 u 
2-AMIN0-4,6-DINITROTOLUENE 0.25 u 
2-NITROTOLUENE 0.25 u 
3-NITROTOLUENE 0.25 u 
4-AMIN0-2 6-DINITROTOLUENE 0.25 u 
4-NITROTOLUENE 0.25 u 
HMX 0.25 u 
NITROBENZENE 0.25 u 
ROX 0.25 u 
TETRYL 0.25 u 
Herbicides {un11cn1 

HEXACHLOROPHENE 
PENTACHLOROPHENOL I 
lnorganics (ma/kal 
ALUMINUM 18500 14400 J 

TABLEG-4 

SUMMARY OF ANALYTIC RESUL,TS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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SITE SITE SITE SITE 
GULLY GULLY GULLY GULLY 

01 02 02 02 
13SD23 13SW/S024 13SW/SD25 13SW/SD26 

13502301 13S02401 13S02501 135D2601 
NORMAL NORMAL NORMAL NORMAL 

0-0.3 0-0.3 0-0.3 0-0.3 
3l29/2003 10/2312003 10/23/2003 10/23/2003 

4.3 u 

17 

25 

0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 

11900 14100 J 13900 J 12500 J 

SITE SITE SITE SITE SITE 
GULLY GULLY GULLY GULLY GULLY 

02 02 02 02 02 
13SW/SD27 13SW/SD29 13SW/SD29 135W/SD32 13SW/SD32 
13SD2701 13502901 135D2901-D 13SD3201 13SD3201-D 
NORMAL ORIG DUP ORIG DUP 

0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 
10/23/2003 10/22/2003 10/22/2003 10/24/2003 10/2412003 

4.4 u 4.5 u 

24 29 

47 71 

0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 

8820 J 10300 J 12700 J 



CLASSIFICATION SITE SITE 
STREAM ORDER GULLY GULLY 
SAMPLING ROUND 01 03 
LOCATION 13SW/SD22 13SW/SD22 
SAMPLE NUMBER 13SD2201 13SD2202 
SAMPLE CODE NORMAL NORMAL 
DEPTH RANGE 0-0.3 0-0.33 
SAMPLE DATE 3l29/2003 1Dn/2004 
ANTIMONY 1.2 J 0.9 J 
ARSENIC 35.6 J 16.7 J 
BARIUM 203 J 113 J 
BERYLLIUM 4.3 J 1.4 J 
CADMIUM 1.8 J 0.65 J 
CALCIUM 2310 J 1630 J 
CHROMIUM 140 J 35.4 J 
COBALT 70.2 J 58.1 J 
COPPER 32.4 J 12.1 J 
IRON 171000 J 41900 J 
LEAD 87.7 J 46.5 J 
LITHIUM 10.9 J 
MAGNESIUM 1110 J 1260 J 
MANGANESE 4580 J 2980 J 
MERCURY 0.031 J 0.059 u 
NICKEL 83.9 J 28.7 J 
POTASSIUM 482 J 1130 J 
SELENIUM 0.69 J 0.71 J 
SILVER 0.23 u 0.05 u 
SODIUM 58.2 u 43.5 u 
STRONTIUM 8.6 J 
THALLIUM 0.34 u 0.19 u 
TIN 0.82 J 0.43 u 
TITANIUM 112 J 
VANADIUM 115 J 45.6 J 
ZINC 273 u 120 J 
AVS/SEM Parameters CUMO/G) 
ACID VOLATILE SULFIDE, SEM 
CADMIUM, SEM 
COPPER, SEM 
LEAD,SEM 
MERCURY, SEM 
NICKEL, SEM 
SEM/AVS, SEM CS.U.) 
ZINC,SEM 
Miscellaneous Parameters 
CATION EXCHANGE CAPACITY 
PH S.U. 

TABLEG-4 

SUMMARY OF ANAL me RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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SITE SITE SITE SITE 
GULLY GULLY GULLY GULLY 

01 02 02 02 
13SD23 13SW/SD24 13SW/SD25 13SW/SD26 

13802301 13SD2401 13SD2501 13$02601 
NORMAL NORMAL NORMAL NORMAL 

0-0.3 0-0.3 0-0.3 0-0.3 
3/29/2003 10/23/2003 10/23/2003 10/23/2003 

0.48 u 2.3 J 1.6 J 1.3 J 
10.2 J 58.2 J 33.8 J 32.1 J 
165 J 101 J 121 J 154 J 
0.95 J 2.9 J 3.6 J 3.3 J 
0.82 J 1.1 J 0.88 J 0.95 J 
3400 J 766 J 1170 J 2670 J 
12.7 J 228 J 57.6 J 86.9 J 
28.5 J 24.2 J 63.5 J 68.7 J 
17.8 J 21.6 J 19.7 J 18.3 J 

19900 J 195000 J 121000 J 135000 J 
34.8 J 54.8 J 49.5 J 46.6 J 
9.2 J 

1290 J 457 J 823 J 735 J 
4220 J 2220 J 4000 J 3580 J 
0.042 J 0.044 J 0.043 J 0.024 J 
19.3 J 28.1 J 63.9 J 65.3 J 
629 J 622 J 1050 J 831 J 
0.45 J 1.1 J 0.98 J 0.91 J 
0.06 u 0.04 u O.Q1 U 0.03 u 
26.3 u 28.1 u 31.9 u 43 J 
8.5 J 

0.19 u 0.13 u 0.19 u 0.21 u 
0.82 J 0.38 u 0.46 u 0.3 u 
62.3 J 164 J 76.8 J 62.9 J 
24.6 J 144 J 59.7 J 70.8 J 
64.5 J 68.4 J 142 J 151 J 

SITE SITE SITE SITE SITE 
GULLY GULLY GULLY GULLY GULLY 

02 02 02 02 02 
13SW/SD27 13SW/SD29 13SW/SD29 13SW/SD32 13SW/SD32 
13SD2701 13$02901 13SD2901-D 13SD3201 13SD3201-D 
NORMAL ORIG DUP ORIG DUP 

0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 
10/23/2003 10/22/2003 10/22/2003 10/24/2003 10/2412003 

0.97 J 0.89 J 1.3 J 
37.6 J 25.9 J 40.6 J 
202 J 129 J 132 J 
1.8 J 1.9 J 3.1 J 

0.54 J 0.66 J 0.81 J 
892 J 1280 J 1300 J 
46.7 J 37.7 J 80.6 J 
34.6 J 36.9 J 37.3 J 
17.6 J 14.4 J 18.7 J 

81000 J 74300 J 123000 J 
46.2 J 32.9 J 43.8 J 

513 J 825 J 693 J 
3040 J 2700 J 3160 J 
0.04 J 0.045 J 0.049 J 
38.6 J 45.4 J 50.5 J 
729 J 971 J 844 J 
0.96 J 0.98 J 1.4 J 
0.02 u O.Q1 U O.Q1 U 
21.8 u 31.7 J 27.5 u 

0.28 u 0.16 u 0.18 u 
0.31 u 0.39 u 0.38 u 
40.9 J 42.6 J 53.1 J 
43.3 J 43.4 J 66.3 J 
69.5 J 139 J 175 J 



CLASSIFICATION SITE SITE 
STREAM ORDER MAINSTREAM MAINSTREAM 
SAMPLING ROUND 02 03 
LOCATION 13SW/SD30 13SW/SD30 
SAMPLE NUMBER 138D3001 13SD3002 
SAMPLE CODE NORMAL NORMAL 
DEPTH RANGE 0-0.3 0-0.33 
SAMPLE DATE 10/22/2003 10/612004 
Semivolatile Oraanlcs (ua11<a1 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBISC1-CHLOROPROPANEl 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANIUNE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANIUNE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANIUNE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANIUNE 
4-NITROPHENOL 
4-NITROQUINOUNE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZCAlANTHRACENE 

TABLEG-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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SITE SITE SITE BACKGROUND 
MAINSTREAM MAINSTREAM MAINSTREAM GULLY 

03 03 03 02 
13SW/SD33 13SW/SD34 13SW/SD35 13SW/SD28 
13SD3301 13SD3401 13SD3501 13SD2801 
NORMAL NORMAL NORMAL NORMAL 
0-0.33 0-0.33 0-0.33 0-0.3 

10/6/2004 10/6/2004 10/6/2004 10/22/2003 

BACKGROUND BACKGROUND BACKGROUND BACKGROUND 
GULLY MAINSTREAM MAINSTREAM MAINSTREAM 

03 02 03 03 
13SW/SD28 13SW/SD31 138W/SD31 13SW/SD31 
13SD2802 13S03101 13803102 13SD3102-D 
NORMAL NORMAL ORIG DUP 
0-0.33 0-0.3 0-0.33 0-0.33 

10/6/2004 10/22/2003 10/6/2004 10/612004 



CLASSIFICATION SITE SITE 
STREAM ORDER MAINSTREAM MAINSTREAM 
SAMPLING ROUND 02 03 
LOCATION 13SW/SD30 13SW/SD30 
SAMPLE NUMBER 13SD3001 13SD3002 
SAMPLE CODE NORMAL NORMAL 
DEPTH RANGE 0-0.3 0-0.33 
SAMPLE DATE 10/22/2003 10/6/2004 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZO A)ANTHRACENE 
BENZO AlPYRENE 
BENZO 8lFLUORANTHENE 
8ENZO G,H,llPERYLENE 
8ENZO K)FLUORANTHENE 
8ENZVL ALCOHOL 
81812-CHLOROETHOXYJMETHANE 
81812-CHLOROETHYLlETHER 
81812-ETHYLHEXYUPHTHALA TE 
8UTYL8ENZVLPHTHALATE 
CHLOR08ENZILATE 
CHRY8ENE 
Dl-N-8UTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
Dl8ENZOIA,HlANTHRACENE 
Dl8ENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE 8ULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOR08ENZENE 
HEXACHLOR08UTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CD)PYRENE 
180DRIN 
180PHORONE 
1808AFROLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE 8ULFONATE 

TABLEG-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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SITE SITE SITE BACKGROUND 
MAINSTREAM MAINSTREAM MAINSTREAM GULLY 

03 03 03 02 
138W/SD33 13SW/SD34 13SW/SD35 138W/SD28 
13SD3301 13SD3401 13SD3501 138D2801 
NORMAL NORMAL NORMAL NORMAL 
0-0.33 0-0.33 0-0.33 0-0.3 

10/6/2004 10/6/2004 10/6/2004 10/22/2003 

BACKGROUND BACKGROUND BACKGROUND BACKGROUND 
GULLY MAINSTREAM MAINSTREAM MAINSTREAM 

03 02 03 03 
138W/SD28 138W/SD31 13SW/SD31 13SW/SD31 
13SD2802 13SD3101 138D3102 13SD3102-D 
NORMAL NORMAL ORIG DUP 
0-0.33 0-0.3 0-0.33 0-0.33 

10/6/2004 10/22/2003 10/6/2004 10/6/2004 



CLASSIFICATION SITE SITE 
STREAM ORDER MAINSTREAM MAINSTREAM 
SAMPLING ROUND 02 03 
LOCATION 13SW/SD30 13SW/SD30 
SAMPLE NUMBER 13SD3001 13SD3002 
SAMPLE CODE NORMAL NORMAL 
DEPTHRANGE 0-0.3 0-0.33 
SAMPLE DATE 10/22/2003 10/6/2004 
N-NITROSO-Dl-N-BUTYLAMINE 
N-NITROS0-01-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINO\AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SAFROLE 
Energetics (mnllcn\ 

1,3,5-TRINITROBENZENE 0.25 u 
1,3-DINITROBENZENE 0.25 u 
2,4,6-TRINITROTOLUENE 0.25 u 
2,4-DINITROTOLUENE 0.25 u 
2,6-DINITROTOLUENE 0.25 u 
2-AMIN0-4,6-DINITROTOLUENE 0.25 u 
2-NITROTOLUENE 0.25 u 
3-NITROTOLUENE 0.25 u 
4-AMIN0-2,6-DINITROTOLUENE 0.25 u 
4-NITROTOLUENE 0.25 u 
HMX 0.25 u 
NITROBENZENE 0.25 u 
ROX 0.25 u 
TETRYL 0.25 u 
Herbicides (un11cn\ 

HEXACHLOROPHENE 
PENTACHLOROPHENOL 
lnorganics (matKa1 

ALUMINUM 11600 J 12100 J 

TABLEG-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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SITE SITE SITE BACKGROUND 
MAINSTREAM MAINSTREAM MAINSTREAM GULLY 

03 03 03 02 
13SW/SD33 13SW/SD34 13SW/SD35 13SW/SD28 
13SD3301 13SD3401 13SD3501 13$02801 
NORMAL NORMAL NORMAL NORMAL 
0-0.33 0-0.33 0-0.33 0-0.3 

10/6/2004 10/6/2004 10/6/2004 10/22/2003 

0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 

12700 J 11500 J 13700 J 13400 J 

BACKGROUND BACKGROUND BACKGROUND BACKGROUND 
GULLY MAINSTREAM MAINSTREAM MAINSTREAM 

03 02 03 03 
13SW/SD28 13SW/SD31 13SW/SD31 13SW/SD31 
13S02802 13SD3101 13SD3102 13SD3102-D 
NORMAL NORMAL ORIG DUP 
0-0.33 0-0.3 0-0.33 0-0.33 

10/6/2004 10/2212003 10/6/2004 10/612004 

0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.28 J 
0.25 u 
0.25 u 
0.25 u 

17100 J 14400 J 22100 J 21300 J 



CLASSIFICATION SITE SITE 
STREAM ORDER MAINSTREAM MAINSTREAM 
SAMPLING ROUND 02 03 
LOCATION 13SW/SD30 13SW/SD30 
SAMPLE NUMBER 13SD3001 13SD3002 
SAMPLE CODE NORMAL NORMAL 
DEPTH RANGE 0-0.3 0-0.33 
SAMPLE DATE 10/22/2003 10/6/2004 
ANTIMONY 4.7 J 2 J 
ARSENIC 56.9 J 43.4 J 
BARIUM 125 J 207 J 
BERYLLIUM 3.7 J 3.4 J 
CADMIUM 17.1 J 9.4 J 
CALCIUM 1290 J 1850 J 
CHROMIUM 192 J 124 J 
COBALT 19 J 28.6 J 
COPPER 16.4 J 18.4 J 
IRON 299000 J 210000 J 
LEAD 45.6 J 39.1 J 
LITHIUM 
MAGNESIUM 610 J 707 J 
MANGANESE 2140 J 3960 J 
MERCURY 0.016 J 0.034 u 
NICKEL 42.2 J 47.8 J 
POTASSIUM 452 J 664 J 
SELENIUM 0.62 J 0.96 J 
SILVER 0.02 u 0.06 u 
SODIUM 28.4 u 144 J 
STRONTIUM 
THALLIUM 0.12 u 02 u 
TIN 0.42 u 0.41 u 
TITANIUM 65.6 J 
VANADIUM 101 J 67.5 J 
ZINC 186 J 152 J 
AVS/SEM Parameters {UMO/Gl 
ACID VOLATILE SULFIDE, SEM 
CADMIUM, SEM 
COPPER SEM 
LEAD,SEM 
MERCURY, SEM 
NICKEL,SEM 
SEM/AVS, SEM {S.U.l 
ZINC,SEM 
Miscellaneous Parameters 
CATION EXCHANGE CAPACITY 
PH S.U. 

TABLEG-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE ALL B) 
NSWCCRANE 

CRANE, INDIANA 
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SITE SITE SITE BACKGROUND 
MAINSTREAM MAINSTREAM MAINSTREAM GULLY 

03 03 03 02 
13SW/SD33 13SW/SD34 13SW/SD35 13SW/SD28 
13SD3301 13SD3401 138D3501 138D2801 
NORMAL NORMAL NORMAL NORMAL 
0-0.33 0-0.33 0-0.33 0-0.3 

10/6l2004 10/6/2004 10/6/2004 10/22/2003 
2.2 J 2.1 J 1.9 J 1.1 J 

36.7 J 42 J 23.9 J 22.2 J 
83.8 J n.4 J 169 J 199 J 

3 J 3.1 J 1.9 J 2.1 J 
14.6 J 10.3 J 10.4 J 0.63 J 
1510 J 1320 J 12200 J 799 J 
95.7 J 150 J 51.7 J 38.7 J 
22.9 J 22.5 J 29.9 J 40.7 J 
17.1 J 18.3 J 17.1 J 27.8 J 

243000 J 202000 J 89600 J 112000 J 
38.9 J 40.6 J 25.6 J 35.7 J 

702 J 611 J 2110 J 1470 J 
1550 J 1450 J 2610 J 3240 J 

0.044 u 0.026 u 0.039 u 0.026 J 
35.8 J 44.5 J 41.2 J 33.5 J 
763 J 695 J 1680 J 1340 J 
0.63 J 1.5 J 0.74 J 0.56 J 
0.08 u 0.06 u 0.049 u 0.01 u 
298 J 91.1 J 77.4 u 31.6 J 

0.1 u 0.09 u 0.17 u 021 u 
0.44 u 0.39 u 1.1 u 0.4 u 

40.9 J 
74.8 J 75.8 J 48.3 J 46.2 J 
195 J 152 J 121 J 72.8 J 

BACKGROUND BACKGROUND BACKGROUND BACKGROUND 
GULLY MAINSTREAM MAINSTREAM MAINSTREAM 

03 02 03 03 
13SW/SD28 13SW/SD31 13SW/SD31 13SW/SD31 
13SD2802 13SD3101 13SD3102 138D3102-D 
NORMAL NORMAL ORIG DUP 
0-0.33 0-0.3 0-0.33 0-0.33 

10/6/2004 10/22/2003 10/6'2004 10/6'2004 
0.98 J 2.1 J 1.8 J 1.7 J 
28.7 J 25.6 J 33.3 J 34.6 J 
129 J 90.8 J 137 J 178 J 
2 J 2 J 2.3 J 2.3 J 

0.59 J 4.3 J 1.8 J 2.4 J 
845 J 2010 J 2500 J 19500 J 
55 J 49.1 J 77.2 J 45.5 J 

31.3 J 27.5 J 20.4 J 33.6 J 
17.3 J 18.4 J 22 J 25 J 

93700 J 121000 J 120000 J 69200 J 
37.2 J 20.6 J 25.2 J 34.5 J 

1580 J 1490 J 1940 J 6620 J 
2570 J 1330 J 1250 J 2020 J 
0.057 u 0.021 J 0.052 u 0.049 u 
36.6 J 54.1 J 41.5 J 42.1 J 
2000 J 2080 J 3190 J 3520 J 
0.61 J 0.48 J 0.85 J 0.81 J 

0.044 u 0.02 u 0.052 u 0.07 u 
183 J 92.3 J 126 J 158 J 

0.19 u 0.18 u 0.21 u 0.22 u 
0.53 u 0.46 u 0.55 u 0.54 u 

26.4 J 
53.8 J 47.6 J 61.6 J 44.4 J 
79.7 J 98.3 J 73.1 J 77.6 J 



STREAM ORDER GULLY 

SAMPLING ROUND 01 
LOCATION 13SW/SD01 
SAMPLE NUMBER 13SD0101 
SAMPLE CODE NORMAL 
DEPTH RANGE 0-0.3 
SAMPLE DATE 3/29/2003 
Semivolatile Or!lanics (uatk!ll 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANE\ 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-N ITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATl.ON 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 1 OF45 

GULLY GULLY GULLY GULLY GULLY GULLY GULLY 

03 01 01 01 01 01 01 
13SW/SD01 13SW/SD02 13SW/SD03 13SW/SD04 13SW/SD05 13SW/SD05 13SW/SD06 
13SD0102 13SD0201 13SD0301 13SD0401 13SD0501 13SD0501-D 13SD0601 
NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL 
0- 0.33 0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 

1017/2004 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 

83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 UJ 87 UJ 79 UJ 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
4.1 u 4.3 u 3.9 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 

83 UR 87 UR 79 UR 

GULLY GULLY GULLY GULLY 

01 01 01 01 
13SW/SD07 13SW/SD08 13SW/SD09 13SW/SD10 
13SD0701 13SD0801 13SD0901 13SD1001 
NORMAL NORMAL NORMAL NORMAL 

0-0.3 0-0.3 0-0.3 0-0.3 
3/29/2003 3/29/2003 3/29/2003 3/29/2003 



STREAM ORDER GULLY 

SAMPLING ROUND 01 
LOCATION 13SW/SD01 
SAMPLE NUMBER 13SD0101 
SAMPLE CODE NORMAL 
DEPTH RANGE 0 -0.3 
SAMPLE DATE 3/29/2003 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZIA\ANTHRACENE 
A,A·DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
AR AMITE 
BENZO A)ANTHRACENE 
BENZO A)PYRENE 
BENZO BlFLUORANTHENE 
BENZO G,H,l)PERYLENE 
BENZO KlFLUORANTHENE 
BENZYL ALCOHOL 
Bl8(2-CHLOROETHOXY\METHANE 
Bl812-CHLOROETHYL\ETHER 
Bl812-ETHYLHEXYL)PHTHALATE 
BUTYL BENZYL PHTHALATE 
CHLOROBENZILATE 
CHRY8ENE 
Dl-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALA TE 
DIALLATE 
DIBENZO(A,H\ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALA TE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE 8ULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDENOl1,2,3-CDlPYRENE 
180DRIN 
180PHORONE 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE2 OF 45 

GULLY GULLY GULLY GULLY GULLY GULLY GULLY 

03 01 01 01 01 01 01 
13SW/SD01 13SW/SD02 13SW/SD03 13SW/SD04 13SW/SD05 13SW/SD05 13SW/SD06 
13SD0102 13SD0201 13SD0301 13SD0401 13SD0501 13SD0501·D 13SD0601 
NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL 
0-0.33 0. 0.3 0. 0.3 0 -0.3 0. 0.3 0. 0.3 0 -0.3 

1017/2004 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 UJ 87 UJ 79 UJ 
4.1 u 43 J 24 
4.1 u 4.3 u 3.9 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
4.1 u 88 72 
83 UR 87 UR 79 UR 

11 330 290 J 
15 360 J 390 J 
18 420 J 460 J 
10 270 J 380 J 
10 250 J 210 J 

83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 390 BU 250 BU 
83 u 87 u 79 u 
83 u 87 u 79 u 

18 400 430 J 
83 u 87 u 86 J 
83 u 87 u 100 J 
83 u 87 u 79 u 
4.1 u 66 J 74 J 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 

44 860 830 
4.1 u 42 J 33 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 UR 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
8 J 220 J 290 J 

83 u 87 u 79 u 
83 u 87 u 79 u 

GULLY GULLY GULLY GULLY 

01 01 01 01 
13SW/SD07 13SW/SD08 13SW/SD09 13SW/SD10 
13SD0701 13SD0801 13SD0901 13SD1001 
NORMAL NORMAL NORMAL NORMAL 

0. 0.3 0 -0.3 0 ·0.3 0. 0.3 
3/29/2003 3/29/2003 3/29/2003 3/29/2003 



STREAM ORDER GULLY 

SAMPLING ROUND 01 
LOCATION 13SW/SD01 
SAMPLE NUMBER 13SD0101 
SAMPLE CODE NORMAL 
DEPTH RANGE 0 -0.3 
SAMPLE DATE 3/29/2003 
ISOSAFROLE 
KEPONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROS0-01-N-BUTYLAMINE 
N-NITROS0-01-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINO)AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRE NE 
PYRIDINE 
SAFROLE 
Energetics (mg/kg) 
1,3,5-TRINITROBENZENE 0.25 u 
1,3-DINITROBENZENE 0.25 u 
2,4,6-TRINITROTOLUENE 0.25 u 
2,4-DINITROTOLUENE 0.25 u 
2,6-DINITROTOLUENE 0.25 u 
2-AMIN0-4,6-DINITROTOLUENE 0.25 u 
2-NITROTOLUENE 0.25 u 
3-NITROTOLUENE 0.25 u 
4-AMIN0-2,6-DINITROTOLUENE 0.25 u 
4-NITROTOLUENE 0.25 u 
HMX 0.25 u 
NITROBENZENE 0.25 u 
ROX 0.25 u 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE3 OF 45 

GULLY GULLY GULLY GULLY GULLY GULLY GULLY 

03 01 01 01 01 01 01 
13SW/SD01 13SW/SD02 13SW/SD03 13SW/SD04 13SW/SD05 13SW/SD05 13SW/SD06 
13SD0102 13SD0201 13SD0301 13SD0401 13SD0501 13SD0501·D 13SD0601 
NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL 
0. 0.33 0. 0.3 0·0.3 0 ·0.3 0. 0.3 0. 0.3 0. 0.3 

1017/2004 3/29/2003 3129/2003 3129/2003 3129/2003 3/29/2003 3/29/2003 
83 u 87 u 79 u 
83 UJ 87 UJ 79 UJ 
83 UJ 87 UJ 79 UJ 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
4.1 u 6 J 6 J 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 
83 u 87 u 79 u 

27 570 620 
83 u 87 u 79 u 
83 u 87 u 79 u 

36 1000 1300 J 
83 u 87 u 79 u 
83 u 87 u 79 u 

0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.44 J 0.25 u 0.25 u 0.25 u 0.25 u 

GULLY GULLY GULLY GULLY 

01 01 01 01 
13SW/SD07 13SW/SD08 13SW/SD09 13SW/SD10 
13SD0701 13SD0801 13SD0901 13SD1001 
NORMAL NORMAL NORMAL NORMAL 

0 -0.3 0 ·0.3 0 -0.3 0. 0.3 
. 3/29/2003 3/29/2003 3/29/2003 3/29/2003 

0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 



STREAM ORDER GULLY 

SAMPLING ROUND 01 
LOCATION 13SW/SD01 
SAMPLE NUMBER 13SD0101 
SAMPLE CODE NORMAL 
DEPTH RANGE 0-0.3 
SAMPLE DATE 3/2912003 
TETRYL 0.25 u 
Herbicides (u<11ko1 

HEXACHLOROPHENE 
PENTACHLOROPHENOL 
PCBs (ug/kg) 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 
Petroleum Hydrocarbons (ma/kal 
DIESEL RANGE ORGANICS 
GASOLINE RANGE ORGANICS 
OIL RANGE ORGANICS (C24.C40l 
Field PCB Results (mn1ka1 
TOTAL PCBS AS AROCLOR-1254 
lnoraanics Cma/kal 
ALUMINUM 9280 
ANTIMONY 1.8 J 
ARSENIC 6.5 J 
BARIUM 364 J 
BERYLLIUM 0.52 u 
CADMIUM 3.5 J 
CALCIUM 38500 J 
CHROMIUM 156 J 
COBALT 8.1 J 
COPPER 52.1 J 
IRON 21300 J 
LEAD 471 J 
LITHIUM 8.1 J 
MAGNESIUM 3830 J 
MANGANESE 204 J 
MERCURY 0.16 J 
NICKEL 16.1 J 
POTASSIUM 614 J 
SELENIUM 0.56 J 
SILVER 0.1 u 
SODIUM 41.9 u 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
f\!SWCCRANE 

CRANE, INDIANA 
PAGE 4 OF45 

GULLY GULLY GULLY GULLY GULLY GULLY GULLY 

03 01 01 01 01 01 01 
13SW/SD01 13SW/SD02 13SW/SD03 13SW/SD04 13SW/SD05 13SW/SD05 13SW/SD06 
13SD0102 13SD0201 13SD0301 13SD0401 13SD0501 13SD0501-D 13SD0601 
NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL 
0- 0.33 0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 

1017/2004 3/2912003 3/29/2003 3/2912003 3/29/2003 3129/2003 3/29/2003 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 

0.75 u 0.75 u 0.71 u 
0.56 u 0.58 u 2.1 J 

9230 J 8580 J 10900 4250 J 7000 J 4760 J 3920 J 
2.2 J 0.38 u 0.27 u 0.51 u 0.19 u 0.74 u 0.8 J 

24.8 J 6.5 J 8.2 J 10.7 J 5.7 J 6.4 J 5.7 J 
693 J 79.7 J 97.4 J 34.4 J 61.4 J 76.4 J 45.1 J 
0.65 u 0.79 J 0.67 J 1.3 J 0.63 J 0.38 u 0.37 u 
3.9 J 0.55 J 0.45 u 0.36 u 0.35 u 0.65 J 0.41 J 

66000 J 2140 J 2020 J 1120 J 1490 J 116000 J 71000 J 
165 J 12.1 J 15.2 J 18 J 9 J 18 J 11.6 J 
11.1 J 10.9 J 18.5 J 9.3 J 15.9 J 9.6. J 10 J 
25.9 J 13.9 J 11.7 J 13.7 J 10.6 J 17.4 J 12.7 J 

55500 J 16700 J 22200 J 46100 J 20800 J 15600 J 17500 J 
521 J 18.6 J 21.4 J 15 J 11.7 J 64.9 J 23.9 J 

7.8 J 8.2 J 2.1 J 6.4 J 5.5 J 4.1 J 
6640 J 969 J 1200 J 292 J 908 J 7490 J 4810 J 
249 J 641 J 1580 J 302 J 747 J 570 J 773 J 

0.076 u 0.044 u 0.037 J 0.01 u 0.024 u 0.022 u 0.015 u 
17.6 J 11.3 J 12.8 J 13.5 J 13.5 J 13.6 J 10.4 J 
806 J 394 J 561 J 417 J 319 J 303 J 252 J 
0.37 u 0.51 J 0.55 J 0.11 u 0.27 u 0.26 u 0.16 u 
0.07 u 0.39 u 0.03 u 0.08 u 0.06 u 0.04 u 0.13 u 
79.6 u 75.9 u 126 u 25.2 u 29.7 u 126 J 81.3 J 

GULLY GULLY GULLY GULLY 

01 01 01 01 
13SW/SD07 13SW/SD08 13SW/SD09 13SW/SD10 
13SD0701 13SD0801 13SD0901 13SD1001 
NORMAL NORMAL NORMAL NORMAL 

0-0.3 0-0.3 0 -0.3 0 -0.3 
3/29/2003 3/29/2003 3/29/2003 3/29/2003 

0.25 u 0.25 u 0.25 u 0.25 u 

4810 5550 J 6430 1480 
0.27 u 0.34 u 0.45 u 0.16 u 
3.7 J 9.1 J 6.1 J 3.7 J 

28.5 J 62.5 J 49.6 J 104 J 
0.18 u 0.71 J 0.74 J 0.88 J 
0.66 J 0.62 J 0.43 J 0.36 u 

45700 J 14800 J 6720 J 977 J 
9.2 J 14.8 J 12.4 J 7.9 J 
3.5 J 8.2 J 11.7 J 10.3 J 
16.6 J 19.2 J 11.9 J 7 J 
9900 J 26100 J 34800 J 1990 J 
31.4 J 17 J 17.6 J 11 J 
4.3 J 3.6 J 7.3 J 10.1 J 

7540 J 2120 J 2450 J 983 J 
147 J 591 J 284 J 67.5 J 

O.Q15 J 0.036 u 0.013 J 0.029 J 
7.9 J 12 J 13.5 J 19.3 J 
317 J 451 J 413 J 442 J 
0.18 J 0.33 u 0.21 J 0.3 J 

0.02 UJ 0.09 u 0.02 UJ 0.02 UJ 
334 J 71.4 u 22.6 u 25.8 u 



STREAM ORDER GULLY 

SAMPLING ROUND 01 
LOCATION 13SW/SD01 
SAMPLE NUMBER 13SD0101 
SAMPLE CODE NORMAL 
DEPTH RANGE 0. 0.3 
SAMPLE DATE 3129/2003 
STRONTIUM 39.9 J 
THALLIUM 0.12 u 
TIN 11.4 J 
TITANIUM 68.1 J 
VANADIUM 23.3 J 
ZINC 541 J 
AVS/SEM Parameters (UMO/Gl 
ACID VOLATILE SULFIDE, SEM 
CADMIUM, SEM 
COPPER,SEM 
LEAD, SEM 
MERCURY,SEM 
NICKEL, SEM 
SEMIAVS, SEM (S.U.) 
ZINC, SEM 
Miscellaneous Parameters 
CATION EXCHANGE CAPACITY 
PH S.U. 

TABLEG-4 

SUMMARY OF ANALYTIC RESULTS .. 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE50F45 

GULLY GULLY GULLY GULLY GULLY GULLY GULLY 

03 01 01 01 01 01 01 
13SW/SD01 13SWISD02 13SW/SD03 13SW/SD04 13SW/SD05 13SW/SD05 13SW/SD06 
13SD0102 13SD0201 13SD0301 13SD0401 13SD0501 13SD0501·D 13SD0601 
NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL 
0-0.33 0-0.3 0 ·0.3 0. 0.3 0. 0.3 0 ·0.3 0. 0.3 

101712004 3/2912003 3129/2003 3/29/2003 3/2912003 3/2912003 3/29/2003 
7.3 J 6.5 J 4.5 J 5.5 J 122 J 70.2 J 

0.11 u 0.27 u 0.15 u 0.09 u 0.13 u 0.08 u 0.09 u 
4.7 J 0.64 u 0.57 u 0.31 u 0.49 u 0.47 u 0.4 u 

93.1 J 92.4 J 27.4 J 91.5 J 84.5 J 67.2 J 
28.8 J 21.5 J 28.2 J 24.8 J 17.4 J 18.7 J 13.9 J 
490 J 67.8 J 41.4 J 40 J 97.2 J 52.9 J 43.1 J 

0.49 J 0.88 J 0.85 J 
0.002 u 0.001 u 0.004 
0.131 J 0.07 J 0.173 J 
0.067 J 0.03 J 0.196 J 

0.00007 J 0.00004 J 0.00018 J 
0.048 0.111 0.041 
1.54 0.7 0.49 

0.503 J 0.407 J 0.296 u 

15 9.9 10 
7.2 5 7.6 

15000 J 19000 J 3200 J 

GULLY GULLY GULLY GULLY 

01 01 01 01 
13SW/SD07 13SW/SD08 13SW/SD09 13SW/SD10 
13SD0701 13SD0801 13SD0901 13SD1001 
NORMAi, NORMAL NORMAL NORMAL 

0 -0.3 0. 0.3 0 -0.3 0. 0.3 
3/29/2003 3/29/2003 3/29/2003 3/29/2003 

52.5 J 18.1 J 8.5 J 5.5 J 
0.06 u 0.08 u 0.05 u 0.14 u 
0.52 J 0.61 u 2 J 0.45 u 
78.2 J 52 J 42.8 J 68.6 J 
11.8 J 18.7 J 20.5 J 15.5 J 
58.1 J 78 J 386 u 37.7 J 

. 0.62 J 
0.004 

2.223 J 
0.061 J 

0.00004 UJ 
0.028 
3.74 

0.426 u 

12 
7.4 

4400 J 



STREAM ORDER GULLY 

SAMPLING ROUND 01 
LOCATION 13SD11 
SAMPLE NUMBER 13SD1101 
SAMPLE CODE NORMAL 
DEPTH RANGE 0-0.3 
SAMPLE DATE 3130/2003 
Semivolatile Oraanics (uatkal 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0X,YBIS(1-CHLOROPROPANEl 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE6 OF45 

GULLY GULLY GULLY GULLY GULLY GULLY GULLY 

01 01 01 01 01 01 01 
13SW/SD12 13SW/SD13 13SW/SD14 13SW/SD15 13SW/SD16 13SD17 13SD17 
13SD1201 13SD1301 13SD1401 13SD1501 13SD1601 13SD1701 13SD1701·D 
NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP 

0-0.3 0. 0.3 0. 0.3 0-0.3 0-0.3 0 ·0.3 0 ·0.3 
3/30/2003 3/30/2003 3/30/2003 3/30/2003 3/30/2003 3/29/2003 3/29/2003 

GULLY GULLY GULLY GULLY 

01 01 01 01 
13SW/SD18 13SW/SD19 13SW/SD20 13SD21 
13SD1801 13SD1901 13SD2001 13SD2101 
NORMAL NORMAL NORMAL NORMAL 

0-0.3 0. 0.3 0. 0.3 0 -0.3 
3/29/2003 3/30/2003 3/30/2003 3/30/2003 



STREAM ORDER GULLY 

SAMPLING ROUND 01 
LOCATION 13SD11 
SAMPLE NUMBER 13SD1101 
SAMPLE CODE NORMAL 
DEPTH RANGE 0-0.3 
SAMPLE DATE 3/3012003 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZ(A)ANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,l)PERYLENE 
BENZO(K)FLUORANTHENE 
BENZVL ALCOHOL 
818(2-CHLOROETHOXYlMETHANE 
818(2-CHLOROETHYllETHER 
81812-ETHYLHEXYllPHTHALATE 
BUTYL BENZYL PHTHALA TE 
CHLOROBENZILATE 
CHRY8ENE 
Dl-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALA TE 
DIALLATE 
DIBENZOIA,HJANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE 8ULFONATE 
FLUORANTHENE 
FLUOR ENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDENOf1,2,3-CDlPYRENE 
ISODRIN 
180PHORONE 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE7 OF 45 

GULLY GULLY GULLY GULLY GULLY GULLY GULLY 

01 01 01 01 01 01 01 
13SW/SD12 13SW/SD13 13SW/SD14 13SW/SD15 13SW/SD16 13SD17 13SD17 
13SD1201 13SD1301 13SD1401 13SD1501 13SD1601 13SD1701 13SD1701-D 
NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP 

0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 
3130/2003 3130/2003 3/30/2003 3/30/2003 3/30/2003 3129/2003 3129/2003 

GULLY GULLY GULLY GULLY 

01 01 01 01 
13SW/SD18 13SW/SD19 13SW/SD20 13SD21 
13SD1801 13SD1901 13SD2001 13SD2101 
NORMAL NORMAL NORMAL NORMAL 

0-0.3 0-0.3 0-0.3 0-0.3 
3129/2003 3/30/2003 3130/2003 3/30/2003 



STREAM ORDER GULLY 

SAMPLING ROUND 01 
LOCATION 13SD11 
SAMPLE NUMBER 13SD1101 
SAMPLE CODE NORMAL 
DEPTH RANGE 0-0.3 
SAMPLE DATE 3/30/2003 
ISOSAFROLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO-Dl-N-BUTYLAMINE 
N-NITROSO•Dl-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(OIMETHYLAMINOlAZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SAFROLE 
Eneraetics lmatkal 
1,3,5-TRINITROBENZENE 0.25 u 
1,3-DINITROBENZENE 0.25 u 
2,4,6-TRINITROTOLUENE 0.25 u 
2,4-DINITROTOLUENE 0.25 u 
2,6-DINITROTOLUENE 0.25 u 
2-AMIN0-4,6-DINITROTOLUENE 0.25 u 
2-NITROTOLUENE 0.25 u 
3-NITROTOLUENE 0.25 u 
4-AMIN0-2,6-DINITROTOLUENE 0.25 u 
4-NITROTOLUENE 0.25 u 
HMX 1.9 J 
NITROBENZENE 0.25 u 
ROX 2.2 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 80F45 

GULLY GULLY GULLY GULLY GULLY GULLY GULLY 

01 01 01 01 01 01 01 
13SW/SD12 13SW/SD13 13SW/SD14 13SW/SD15 13SW/SD16 13SD17 13SD17 
13SD1201 13SD1301 13SD1401 13SD1501 13SD1601 13SD1701 13SD1701-D 
NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP 

0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 
3/30/2003 3/30/2003 3/30/2003 3/30/2003 3/30/2003 3/29/2003 3129/2003 

0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.8 J 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 

0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.71 J 0.25 u 0.25 u 0.25 u 

GULLY GULLY GULLY GULLY 

01 01 01 01 
13SW/SD18 13SW/SD19 13SW/SD20 13SD21 
13SD1801 13SD1901 13SD2001 13SD2101 
NORMAL NORMAL NORMAL NORMAL 

0-0.3 0-0.3 0-0.3 0-0.3 
3/29/2003 3/30/2003 3/30/2003 3/30/2003 

0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 



STREAM ORDER GULLY 

SAMPLING ROUND 01 
LOCATION 13SD11 
SAMPLE NUMBER 13SD1101 
SAMPLE CODE NORMAL 
DEPTH RANGE 0 ·0.3 
SAMPLE DATE 3/30/2003 
TETRYL 0.25 u 
Herbicides (ua/kal 
HEXACHLOROPHENE I 
PENTACHLOROPHENOL 
PCBs (U!l/k!ll 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR·1260 
Petroleum Hydrocarbons ll1lllfKg1 
DIESEL RANGE ORGANICS 
GASOLINE RANGE ORGANICS 
OIL RANGE ORGANICS IC24-C40\ 
Field PCB Results (mn11cn1 
TOTAL PCBS AS AROCLOR-1254 
lnorganics (mg/kg) 
ALUMINUM 9260 J 
ANTIMONY 0.52 u 
ARSENIC 9.4 J 
BARIUM 67.6 J 
BERYLLIUM 0.63 J 
CADMIUM 0.91 J 
CALCIUM 33200 J 
CHROMIUM 15.4 J 
COBALT 6.8 J 
COPPER 12.5 J 
IRON 25900 J 
LEAD 20 J 
LITHIUM 7.2 J 
MAGNESIUM 2080 J 
MANGANESE 372 J 
MERCURY 0.028 u 
NICKEL 8.6 J 
POTASSIUM 2260 J 
SELENIUM 0.29 u 
SILVER 0.05 u 
SODIUM 113 J 

TABLEG-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 9 OF45 

GULLY GULLY GULLY GULLY GULLY GULLY GULLY 

01 01 01 01 01 01 01 
13SW/SD12 13SW/SD13 13SW/SD14 135W/SD15 13SW/SD16 13SD17 13SD17 
13SD1201 13SD1301 13SD1401 135D1501 13SD1601 13SD1701 13SD1701·D 
NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP 

0 ·0.3 0. 0.3 0. 0.3 0. 0.3 0 -0.3 0. 0.3 0. 0.3 
3/30/2003 3/30/2003 3/30/2003 3/30/2003 3/30/2003 3129/2003 3/29/2003 

0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 

6860 5010 4160 J 10300 9140 10200 J 9800 
0.55 u 0.47 u 0.13 u 0.26 u 0.25 u 0.24 u 0.21 u 
11.7 J 17.5 J 0.53 u 16.9 J 11.4 J 6.2 J 7 J 
257 J 152 J 148 J 65.4 J 113 J 94.1 J 109 J 

1 J 0.96 J 0.53 J 1.4 J 1.4 J 0.7 J 0.79 J 
0.81 J 4.1 J 0.17 u 0.25 u 0.37 u 0.38 u 0.5 J 

35400 J 89700 J 998 J 1650 J 767 J 6640 J 4220 J 
32.7 J 49.6 J 16.2 J 24.9 J 21.5 J 11.3 J 16.1 J 
20.6 J 20 J 1.8 J 15 J 18.9 J 11.8 J 13.2 J 
10.7 J 11.3 J 8.9 J 24.1 J 13.6 J 11.5 J 14.9 J 

46300 J 83600 J 18400 J 25900 J 26900 J 18300 J 24800 J 
21.4 J 38.1 J 4.2 J 14.8 J 20.5 J 13.7 J 15.5 J 
6.5 J 4 J 4.3 J 28.4 J 17.5 J 7.7 J 7.7 J 

1450 J 5620 J 757 J 1840 J 1410 J 1990 J 1650 J 
6130 J 1760 J 65.3 J 247 J 1790 J 724 J 834 J 
0.032 J 0.019 J O.Q1 U 0.022 J 0.041 J 0.028 u 0.022 J 
14.9 J 13.6 J 8.6 J 35.5 J 33 J 12.8 J 15 J 
1130 J 538 J 1660 J 2390 J 807 J 523 J 563 J 
0.3 J 0.22 J 0.02 u 0.34 J 0.51 J 0.27 u 0.36 J 

0.02 UJ 0.02 UJ 0.03 u 0.02 UJ 0.02 UJ 0.07 u 0.02 u 
47.1 u 39 u 38.8 u 53.5 u 26.2 u 30.7 u 29 u 

GULLY GULLY GULLY GULLY 

01 01 01 01 
13SW/SD18 135W/SD19 13SW/SD20 13SD21 
135D1801 13SD1901 13SD2001 13SD2101 
NORMAL NORMAL NORMAL NORMAL 

0-0.3 0-0.3 0. 0.3 0-0.3 
3/29/2003 3/30/2003 3/30/2003 3/30/2003 

0.25 u 0.25 u 0.25 u 0.25 u 

7650 16200 7090 J 6600 
0.35 u 0.23 u 0.23 u 0.29 u 
8.2 J 7.5 J 11 J 8 J 
79.5 J 102 J 77.9 J 102 J 
0.93 J 1.6 J 0.95 J 0.77 J 
0.39 u 0.45 u 0.46 J 0.52 J 
1050 J 2440 J 1360 J 1560 J 
24.9 J 13.5 J 36.5 J 10.3 J 
17.9 J 107 J 18.2 J 16 J 
11.8 J 12.2 J 14.9 J 13.2 J 

24900 J 33100 J 36500 J 14900 J 
19.2 J 20.1 J 20.7 J 19.2 J 
6.1 J . 38.8 J 9.7 J 5.3 J 
943 J 1050 J 717 J 825 J 
1290 J 2960 J 819 J 1440 J 
0.028 J 0.036 J 0.029 u 0.03 J 

13 J 45.5 J 18.6 J 11.7 J 
392 J 599 J 482 J 367 J 
0.43 J 0.54 J 0.45 J 0.38 J 
0.08 u 0.03 u 0.06 u 0.02 UJ 
43.8 u 63.6 u 48.3 u 62.5 u 



STREAM ORDER GULLY 

SAMPLING ROUND 01 
LOCATION 13SD11 
SAMPLE NUMBER 13SD1101 
SAMPLE CODE NORMAL 
DEPTH RANGE 0-0.3 
SAMPLE DATE 3/30/2003 
STRONTIUM 77.1 J 
THALLIUM 0.11 u 
TIN 0.53 u 
TITANIUM 62.7 J 
VANADIUM 23 J 
ZINC 116 J 
AVS/SEM Parameters (UMO/G) 
ACID VOLATILE SULFIDE, SEM 0.25 J 
CADMIUM, SEM 0.002 
COPPER,SEM 0.055 J 
LEAD,SEM 0.033 J 
MERCURY, SEM 0.00003 UJ 
NICKEL, SEM 0.021 
SEM/AVS, SEM IS.U.l 2.6 
ZINC, SEM 0.538 J 
Miscellaneous Parameters 
CATION EXCHANGE CAPACITY 18 
PH S.U. 7.9 

2600 J 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 10 OF45 

GULLY GULLY GULLY GULLY GULLY GULLY GULLY 

01 01 01 01 01 01 01 
13SW/SD12 13SW/SD13 13SW/SD14 13SW/SD15 13SW/SD16 13SD17 13SD17 
13SD1201 13SD1301 13SD1401 13SD1501 13SD1601 13SD1701 13SD1701-D 
NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP 

0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 
3130/2003 3130/2003 3/30/2003 3/3012003 3130/2003 3/29/2003 3/29/2003 

28.2 J 64.2 J 10.3 J 10.1 J 6.3 J 11 J 7.6 J 
0.15 u 0.06 u 0.09 u 0.11 u 0.13 u 0.15 u 0.14 u 

12 J 0.46 u 0.75 J 0.66 J 0.5 u 0.52 u 0.51 J 
60.2 J 67.9 J 72 J 13.8 J 45.1 J 110 J 81.4 J 
39.1 J 44 J 16.2 J 17.6 J 21.7 J 21.9 J 25 J 
138 u 216 u 7.9 J 65.3 J 46.3 J 62 J 77.1 J 

0.66 J 0.67 J 
0.0014 u 0.001 u 
0.036 J 0.061 J 
0.006 u 0.035 J 

0.00054 J 0.00005 J 
0.022 0.02 
0.09 0.17 

0.031 u 0.285 u 

13 16 
7.1 7.8 

2500 J 17000 J 

GULLY GULLY GULLY GULLY 

01 01 01 01 
13SW/SD18 13SW/SD19 13SW/SD20 13SD21 
13SD1801 13SD1901 13SD2001 13SD2101 
NORMAL NORMAL NORMAL NORMAL 

0-0.3 0-0.3 0-0.3 0 - 0.3 
3/29/2003 3/30/2003 3/30/2003 3/30/2003 

4.1 J 7.4 J 6.4 J 5.2 J 
0.13 u 0.17 u 0.12 u 0.13 u 
0.46 u 0.46 u 0.4 u 0.42 u 
72.3 J 67 J 66.6 J 77.4 J 
26.1 J 21.5 J 26.2 J 19.7 J 
31.7 J 75.9 J 40.4 J 33.4 u 

0.23 J 
0.001 u 
0.075 J 
0.047 J 

0.00009 J 
0.078 
0.87 

0.113 u 

12 
7.2 

2600 J 



STREAM ORDER GULLY 

SAMPLING ROUND 01 
LOCATION 13SW/SD22 
SAMPLE NUMBER 13SD2201 
SAMPLE CODE NORMAL 
DEPTH RANGE 0-0.3 
SAMPLE DATE 3/29/2003 
Semivolatile Oraanics (ua/kal 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANEl 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPH ENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 11 OF45 

GULLY GULLY GULLY GULLY GULLY GULLY GULLY 

03 01 02 02 02 02 02 
13SW/SD22 13SD23 13SW/SD24 13SW/SD25 13SW/SD26 13SW/SD27 13SW/SD29 
13SD2202 13SD2301 13SD2401 13SD2501 13SD2601 13SD2701 13SD2901 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG 
o- 0.33 0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 

1017/2004 3/29/2003 10/23/2003 10/23/2003 10/23/2003 10/23/2003 10/22/2003 

6 J 

GULLY GULLY GULLY 

02 02 02 
13SW/SD29 13SW/SD32 13SW/SD32 
13SD2901-D 13SD3201 13SD3201-D 

DUP ORIG DUP 
0-0.3 0-0.3 0 -0.3 

10/22/2003 10/24/2003 10/24/2003 

4.4 u 4.5 u 



STREAM ORDER GULLY 

SAMPLING ROUND 01 
LOCATION 13SW/SD22 
SAMPLE NUMBER 13SD2201 
SAMPLE CODE NORMAL 
DEPTH RANGE 0. 0.3 
SAMPLE DATE 3/29/2003 
5-NITR0-0-TOLUIDINE 
7, 12-0IMETHYLBENZ(AlANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZO A)ANTHRACENE 
BENZO AlPYRENE 
BENZO BlFLUORANTHENE 
BENZO G,H,llPERYLENE 
BENZ01 K)FLUORANTHENE 
BENZVL ALCOHOL 
BIS(2-CHLOROETHOXY)METHANE 
BIS(2-CHLOROETHYL)ETHER 
BIS(2-ETHYLHEXYL)PHTHALATE 
BUTYL BENZVL PHTHALATE 
CHLOROBENZILA TE 
CHRYSENE 
Dl·N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALA TE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUOR ENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CD)PYRENE 
ISODRIN 
ISOPHORONE 

TABLEG-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 12 OF 45 

GULLY GULLY GULLY GULLY GULLY GULLY GULLY 

03 01 02 02 02 02 02 
13SW/SD22 13SD23 13SW/SD24 13SW/SD25 13SW/SD26 13SW/SD27 13SW/SD29 
13SD2202 13SD2301 13SD2401 13SD2501 13SD2601 13SD2701 13SD2901 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG 
0 -0.33 0. 0.3 0. 0.3 0 ·0.3 0 -0.3 0 -0.3 9. 0.3 

1on12004 3/29/2003 10/23/2003 10/23/2003 10/23/2003 10/23/2003 10/22/2003 

4.3 u 
4.3 u 

4.3 u 

10 
12 
21 
12 

7 J 

15. 

4.3 u 

29 
4.3 u 

9 

GULLY GULLY GULLY 

02 02 02 
13SW/SD29 13SW/SD32 13SW/SD32 
13SD2901·D 13SD3201 13SD3201-D 

DUP ORIG DUP 
0. 0.3 0. 0.3 0. 0.3 

10/22/2003 10/2412003 10/2412003 

4.4 u 4.5 u 
4.4 u 4.5 u 

4.4 u 4.5 u 

19 25 
23 34 
32 44 
19 27 

10 J 18 J 

24 39 

4.4 u 4.5 u 

54 72 
4.4 u 4.5 u 

16 20 



STREAM ORDER GULLY 

SAMPLING ROUND 01 
LOCATION 13SW/SD22 
SAMPLE NUMBER 13SD2201 
SAMPLE CODE NORMAL 
DEPTH RANGE 0-0.3 
SAMPLE DATE 3/29/2003 
ISOSAFROLE 
KEPONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROS0-01-N-BUTYLAMINE 
N-NITROS0-01-N-PROPYLAMINE 
N-N ITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINO)AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRE NE 
PYRIDINE 
SAFROLE 
Energetics (mg/kgl 
1,3,5-TRINITROBENZENE 0.25 u 
1,3-DINITROBENZENE 0.25 u 
2,4,6-TRINITROTOLUENE 0.25 u 
2,4-DINITROTOLUENE 0.25 u 
2,6-DINITROTOLUENE 0.25 u 
2-AMIN0-4,6-DINITROTOLUENE 0.25 u 
2-NITROTOLUENE 0.25 u 
3-NITROTOLUENE 0.25 u 
4-AMIN0-2,6-DINITROTOLUENE 0.25 u 
4-NITROTOLUENE 0.25 u 
HMX 0.25 u 
NITROBENZENE 0.25 u 
ROX 0.25 u 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 13 OF 45 

GULLY GULLY GULLY GULLY GULLY GULLY GULLY 

03 01 02 02 02 02 02 
13SW/SD22 13SD23 13SW/SD24 13SW/SD25 13SW/SD26 13SW/SD27 13SW/SD29 
13SD2202 13SD2301 13SD2401 13SD2501 13SD2601 13SD2701 13SD2901 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG 
o- 0.33 0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 

10nt2004 3/29/2003 10123/2003 10/23/2003 10/23/2003 10/23/2003 10/22/2003 

4.3 u 

17 

25 

0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.211 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 

GULLY GULLY GULLY 

02 02 02 
13SW/SD29 13SW/SD32 13SW/SD32 
13SD2901-D 13SD3201 13SD3201-D 

DUP ORIG DUP 
0-0.3 0-0.3 0-0.3 

10/22/2003 10/24/2003 10/24/2003 

4.4 u 4.5 u 

24 29 

47 71 

0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 



STREAM ORDER GULLY 

SAMPLING ROUND 01 
LOCATION 13SW/SD22 
SAMPLE NUMBER 13SD2201 
SAMPLE CODE NORMAL 
DEPTH RANGE 0-0.3 
SAMPLE DATE 3129/2003 
TETRYL 0.25 u 
Herbicides (ua/kal 
HEXACHLOROPHENE 

·PENTACHLOROPHENOL 
PCBs lunlknl 
AROCLOR·1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR· 1248 
AROCLOR-1254 
AROCLOR-1260 
Petroleum Hvdrocarbons fmnlkol 
DIESEL RANGE ORGANICS 
GASOLINE RANGE ORGANICS 
OIL RANGE ORGANICS (C24·C40) 
Field PCB Results (m!f/kg) 
TOTAL PCBS AS AROCLOR-1254 
lnori:ianics (mCl/k!:ll 

ALUMINUM 18500 
ANTIMONY 1.2 J 
ARSENIC 35.6 J 
BARIUM 203 J 
BERYLLIUM 4.3 J 
CADMIUM 1.8 J 
CALCIUM 2310 J 
CHROMIUM 140 J 
COBALT 70.2 J 
COPPER 32.4 J 
IRON 171000 J 
LEAD 87.7 J 
LITHIUM 10.9 J 
MAGNESIUM 1110 J 
MANGANESE 4580 J 
MERCURY 0.031 J 
NICKEL 83.9 J 
POTASSIUM 482 J 
SELENIUM 0.69 J 
SILVER 0.23 u 
SODIUM 58.2 u 

TABLEG-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 140F45 

GULLY GULLY GULLY GULLY GULLY GULLY GULLY 

03 01 02 02 02 02 02 
13SW/SD22 13SD23 13SW/SD24 13SW/SD25 13SW/SD26 13SW/SD27 13SW/SD29 
13SD2202 13SD2301 13502401 13SD2501 13SD2601 13SD2701 13SD2901 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG 
0-0.33 0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 

1on12004 3/29/2003 10/2312003 10/23/2003 10/23/2003 10/2312003 10/2212003 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 

14400 J 11900 14100 J 13900 J 12500 J 8820 J 10300 J 
0.9 J 0.48 u 2.3 J 1.6 J 1.3 J 0.97 J 0.89 J 
16.7 J 10.2 J 58.2 J 33.8 J 32.1 J 37.6 J 25.9 J 
113 J 165 J 101 J 121 J 154 J 202 J 129 J 
1.4. J 0.95 J 2.9 J 3.6 J 3.3 J 1.8 J 1.9 J 

0.65 J 0.82 J 1.1 J 0.88 J 0.95 J 0.54 J 0.66 J 
1630 J 3400 J 766 J 1170 J 2670 J 892 J 1280 J 
35.4 J 12.7 J 228 J 57.6 J 86.9 J 46.7 J 37.7 J 
58.1 J 28.5 J 24.2 J 63.5 J 68.7 J 34.6 J 36.9 J 
12.1 J 17.8 J 21.6 J 19.7 J 18.3 J 17.6 J 14.4 J 

41900 J 19900 J 195000 J 121000 J 135000 J 81000 J 74300 J 
46.5 J 34.8 J 54.8 J 49.5 J 46.6 J 46.2 J 32.9 J 

9.2 J 
1260 J 1290 J 457 J 823 J 735 J 513 J 825 J 
2980 J 4220 J 2220 J 4000 J 3580 J 3040 J 2700 J 
0.059 u 0.042 J 0.044 J 0.043 J 0.024 J 0.04 J 0.045 J 
28.7 J 19.3 J 28.1 J 63.9 J 65.3 J 38.6 J 45.4 J 
1130 J 629 J 622 J 1050 J 831 J 729 J 971 J 
0.71 J 0.45 J 1.1 J 0.98 J 0.91 J 0.96 J 0.98 J 
0.05 u 0.06 u 0.04 u 0.01 u 0.03 u 0.02 u 0.01 u 
43.5 u 26.3 u 28.1 u 31.9 u 43 J 21.8 u 31.7 J 

GULLY GULLY GULLY 

02 02 02 
13SW/SD29 13SW/SD32 13SW/SD32 
13SD2901-D 13SD3201 13SD3201·D 

DUP ORIG DUP 
0 ·0.3 0 ·0.3 0-0.3 

10/2212003 10/2412003 10/24/2003 
0.25 u 

12700 J 
1.3 J 

40.6 J 
132 J 
3.1 J 
0.81 J 
1300 J 
80.6 J 
37.3 J 
18.7 J 

123000 J 
43.8 J 

693 J 
3160 J 
0.049 J 
50.5 J 
844 J 
1.4 J 

0.01 u 
27.5 u 



STREAM ORDER GULLY 

SAMPLING ROUND 01 
LOCATION 13SW/SD22 
SAMPLE NUMBER 13SD2201 
SAMPLE CODE NORMAL 
DEPTH RANGE 0 ·0.3 
SAMPLE DATE 3129/2003 
STRONTIUM 8.6 J 
THALLIUM 0.34 u 
TIN 0.82 J 
TITANIUM 112 J 
VANADIUM 115 J 
ZINC 273 u 
AVS/SEM Parameters CUMO/Gl 
ACID VOLATILE SULFIDE, SEM 
CADMIUM, SEM 
COPPER,SEM 
LEAD, SEM 
MERCURY, SEM 
NICKEL. SEM 
SEM/AVS, SEM (S.U.) 
ZINC, SEM 
Miscellaneous Parameters 
CATION EXCHANGE CAPACITY 
PH S.U. 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 15 OF 45 

GULLY GULLY GULLY GULLY GULLY GULLY GULLY 

03 01 02 02 02 02 02 
13SW/SD22 13SD23 13SW/SD24 13SW/SD25 13SW/SD26 13SW/SD27 13SW/SD29 
13SD2202 13SD2301 13SD2401 13SD2501 13SD2601 13SD2701 13SD2901 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG 
0. 0.33 0 ·0.3 O· 0.3 0 -0.3 0. 0.3 0. 0.3 0·0.3 

1017/2004 3/29/2003 10/2312003 10/23/2003 10/23/2003 10/2312003 10/22/2003 
8.5 J 

0.19 u 0.19 u 0.13 u 0.19 u 0.21 u 0.28 u 0.16 u 
0.43 u 0.82 J 0.38 u 0.46 u 0.3 u 0.31 u 0.39 u 

62.3 J 164 J 76.8 J 62.9 J 40.9 J 42.6 J 
45.6 J 24.6 J 144 J 59.7 J 70.8 J 43.3 J 43.4 J 
120 J 64.5 J 68.4 J 142 J 151 J 69.5 J 139 J 

GULLY GULLY GULLY 

02 02 02 
13SW/SD29 13SW/SD32 13SW/SD32 
13SD2901·D 13SD3201 13SD3201·D 

DUP ORIG DUP 
0 ·0.3 O· 0.3 0. 0.3 

10/22/2003 10/24/2003 10/24/2003 

0.18 u 
0.38 u 
53.1 J 
66.3 J 
175 J 



STREAM ORDER MAINSTREAM 

SAMPLING ROUND 02 
LOCATION 13SW/SD30 
SAMPLE NUMBER 13SD3001 
SAMPLE CODE NORMAL 
DEPTH RANGE 0 - 0.3 
SAMPLE DATE 10/2212003 
Semivolatile Organics lua/kg) 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANEl 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-N ITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 16 OF45 

MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM GULLY GULLY 

03 03 03 03 02 03 
13SW/SD30 13SW/SD33 13SW/SD34 13SW/SD35 13SW/SD28 13SW/SD28 
13SD3002 13SD3301 13SD3401 13SD3501 13SD2801 13SD2802 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
0 - 0.33 0 -0.33 0-0.33 0 - 0.33 0 -0.3 0 - 0.33 

10/6/2004 10/6/2004 10/6/2004 10/6/2004 10/2212003 10/612004 

MAINSTREAM MAINSTREAM MAINSTREAM 

02 03 03 
13SW/SD31 13SW/SD31 13SW/SD31 
13SD3101 13SD3102 13SD3102·D 
NORMAL ORIG DUP 

0 - 0.3 0 - 0.33 0 - 0.33 
10/2212003 10/612004 10/6/2004 



STREAM ORDER MAINSTREAM 

SAMPLING ROUND 02 
LOCATION 13SW/SD30 
SAMPLE NUMBER 13S03001 
SAMPLE CODE NORMAL 
DEPTH RANGE 0-0.3 
SAMPLE DATE 10/2212003 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYL8ENZ(A)ANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
AR AMITE 
8ENZO A)ANTHRACENE 
8ENZO A)PYRENE 
8ENZO 8)FLUORANTHENE 
8ENZO G,H,l)PERYLENE 
8ENZO KlFLUORANTHENE 
8ENZVL ALCOHOL 
81812-CHLOROETHOXYlMETHANE 
81812-CHLOROETHYUETHER 
818(2-ETHYLHEXYL)PHTHALATE 
8UTYL8ENZYLPHTHALATE 
CHLOR08ENZILA TE 
CHRY8ENE 
Dl-N-8UTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
Dl8ENZOIA,HlANTHRACENE 
Dl8ENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE 8ULFONATE 
FLUORANTHENE 
FLUOR ENE 
HEXACHLOR08ENZENE 
HEXACHLOR08UTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDENOl1,2,3-CDlPYRENE 
180DRIN 
180PHORONE 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 170F45 

MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM GULLY GULLY 

03 03 03 03 02 03 
13SW/SD30 13SW/SD33 13SW/S034 13SW/SD35 13SW/S028 13SW/S028 
13SD3002 13SD3301 13SD3401 13SD3501 13SD2801 13SD2802 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
0 - 0.33 0-0.33 0- 0.33 0- 0.33 0-0.3 0- 0.33 

10/612004 10/6/2004 10/612004 10/6/2004 10/22/2003 10/6/2004 

/ 

MAINSTREAM MAINSTREAM MAINSTREAM 

02 03 03 
13SW/SD31 13SW/SD31 13SW/S031 
13SD3101 13S03102 13SD3102-D 
NORMAL ORIG DUP 

0-0.3 0-0.33 0- 0.33 
10/22/2003 10/6/2004 10/6/2004 



STREAM ORDER MAINSTREAM 

SAMPLING ROUND 02 
LOCATION 13SW/SD30 
SAMPLE NUMBER 13SD3001 
SAMPLE CODE NORMAL 
DEPTH RANGE 0-0.3 
SAMPLE DATE 10/22/2003 
ISOSAFROLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO-Dl-N-BUTYLAMINE 
N-NITROSO-Dl-N-PROPYLAMINE 
N-N ITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINOJAZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRE NE 
PYRIDINE 
SAFROLE 
Eneraetics (mQ/ka) 
1,3,5-TRINITROBENZENE 0.25 u 
1,3-DINITROBENZENE 0.25 u 
2,4,6-TRINITROTOLUENE 0.25 u 
2,4-DINITROTOLUENE 0.25 u 
2,6-DINITROTOLUENE 0.25 u 
2-AMIN0-4,6-DINITROTOLUENE 0.25 u 
2-NITROTOLUENE 0.25 u 
3-NITROTOLUENE 0.25 u 
4-AMIN0-2,6-DINITROTOLUENE 0.25 u 
4-NITROTOLUENE 0.25 u 
HMX 0.25 u 
NITROBENZENE 0.25 u 
RDX 0.25 u 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 18 OF 45 

MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM GULLY GULLY 

03 03 03 03 02 03 
13SW/SD30 13SW/SD33 13SW/SD34 13SW/SD35 13SW/SD28 13SW/SD28 
13SD3002 13SD3301 13SD3401 13SD3501 13SD2801 13SD2802. 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
0 ·0.33 0-0.33 0. 0.33 0. 0.33 0-0.3 0-0.33 

10/6/2004 10/6/2004 10/6/2004 10/6/2004 10122/2003 10/6/2004 

0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 

MAINSTREAM MAINSTREAM MAINSTREAM 

02· 03 03 
13SW/SD31 13SW/SD31 13SW/SD31 
13SD3101 13SD3102 13SD3102-D 
NORMAL ORIG DUP 

0. 0.3 0. 0.33 0- 0.33 
10/22/2003 10/6/2004 10/6/2004 

0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.28 J 
0.25 u 
0.25 u 



STREAM ORDER MAINSTREAM 

SAMPLING ROUND ·02 
LOCATION 13SW/SD30 
SAMPLE NUMBER 13SD3001 
SAMPLE CODE NORMAL 
DEPTH RANGE 0-0.3 
SAMPLE DATE 10/22/2003 
TETRYL 0.25 u 
Herbicides (ua1Ka1 

HEXACHLOROPHENE 
PENTACHLOROPHENOL 
PCBs(u1111<111 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 
Petroleum Hvdrocarbons (m1111<111 
DIESEL RANGE ORGANICS 
GASOLINE RANGE ORGANICS 
OIL RANGE ORGANICS (C24-C40) 
Field PCB Results lma/ka\ 
TOTAL PCBS AS AROCLOR-1254 
lnorganics (mQIK!ll 

ALUMINUM 11600 J 
ANTIMONY 4.7 J 
ARSENIC 56.9 J 
BARIUM 125 J 
BERYLLIUM 3.7 J 
CADMIUM 17.1 J 
CALCIUM 1290 J 
CHROMIUM 192 J 
COBALT 19 J 
COPPER 16.4 J 
IRON 299000 J 
LEAD 45.6 J 
LITHIUM 
MAGNESIUM 610 J 
MANGANESE 2140 J 
MERCURY O.Q16 J 
NICKEL 42.2 J 
POTASSIUM 452 J 
SELENIUM 0.62 J 
SILVER 0.02 u 
SODIUM 28.4 u 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 190F 45 

MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM GULLY GULLY 

03 03 03 03 02 03 
13SW/SD30 13SW/SD33 13SW/SD34 13SW/SD35 13SW/SD28 13SW/SD28 
13SD3002 13SD3301 13SD3401 13SD3501 13SD2801 13SD2802 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
0- 0.33 0-0.33 o- 0.33 o- 0.33 0-0.3 0-0.33 

10/6/2004 10/6/2004 10/6/2004 10/6/2004 10/22/2003 10/6/2004 
0.25 u 

12100 J 12700 J 11500 J 13700 J 13400 J 17100 J 
2 J 2.2 J 2.1 J 1.9 J 1.1 J 0.98 J 

43.4 J 36.7 J 42 J 23.9 J 22.2 J 28.7 J 
207 J 83.8 J 77.4 J 169 J 199 J 129 J 
3.4 J 3 J 3.1 J 1.9 J 2.1 J 2 J 
9.4 J 14.6 J 10.3 J 10.4 J 0.63 J 0.59 J 

1850 J 1510 J 1320 J 12200 J 799 J 845 J 
124 J 95.7 J 150 J 51.7 J 38.7 J 55 J 
28.6 J 22.9 J 22.5 J 29.9 J 40.7 J 31.3 J 
18.4 J 17.1 J 18.3 J 17.1 J 27.8 J 17.3 J 

210000 J 243000 J 202000 J 89600 J 112000 J 93700 J 
39.1 J 38.9 J 40.6 J 25.6 J 35.7 J 37.2 J 

707 J 702 J 611 J 2110 J 1470 J 1580 J 
3960 J 1550 J 1450 J 2610 J 3240 J 2570 J 
0.034 u 0.044 u 0.026 u 0.039 u 0.026 J 0.057 u 
47.8 J 35.8 J 44.5 J 41.2 J 33.5 J 36.6 J 
664 J 763 J 695 J 1680 J 1340 J 2000 J 
0.96 J 0.63 J 1.5 J 0.74 J 0.56 J 0.61 J 
0.06 u 0.08 u 0.06 u 0.049 u O.Q1 U 0.044 u 
144 J 298 J 91.1 J 77.4 u 31.6 J 183 J 

MAINSTREAM MAINSTREAM MAINSTREAM 

02 03 03 
13SW/SD31 13SW/SD31 13SW/SD31 
13SD3101 13SD3102 13SD3102-D 
NORMAL ORIG DUP 

0-0.3 0 -0.33 0- 0.33 
10/22/2003 10/6/2004 10/6/2004 

0.25 u 

14400 J 22100 J 21300 J 
2.1 J 1.8 J 1.7 J 

25.6 J 33.3 J 34.6 J 
90.8 J 137 J 178 J 

2 J 2.3 J 2.3 J 
4.3 J 1.8 J 2.4 J 

2010 J 2500 J 19500 J 
49.1 J 77.2 J 45.5 J 
27.5 J 20.4 J 33.6 J 
18.4 J 22 J 25 J 

121000 J 120000 J 69200 J 
20.6 J 25.2 J 34.5 J 

1490 J 1940 J 6620 J 
1330 J 1250 J 2020 J 
0.021 J 0.052 u 0.049 u 
54.1 J 41.5 J 42.1 J 
2080 J 3190 J 3520 J 
0.48 J 0.85 J 0.81 J 
0.02 u 0.052 u 0.07 u 
92.3 J 126 J 158 J 



STREAM ORDER MAINSTREAM 

SAMPLING ROUND 02 
LOCATION 13SW/SD30 
SAMPLE NUMBER 13SD3001 
SAMPLE CODE NORMAL 
DEPTH RANGE 0. 0.3 
SAMPLE DATE 10/22/2003 
STRONTIUM 
THALLIUM 0.12 u 
TIN 0.42 u 
TITANIUM 65.6 J 
VANADIUM 101 J 
ZINC 186 J 
AVS/SEM Parameters (UMO/G) 
ACID VOLATILE SULFIDE, SEM 
CADMIUM, SEM 
COPPER,SEM 
LEAD, SEM 
MERCURY, SEM 
NICKEL, SEM 
SEM/AVS, SEM IS.U.) 
ZINC, SEM 
Miscellaneous Parameters 
CATION EXCHANGE CAPACITY 
PH S.U. 

TABLEG-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE200F45 

MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM GULLY GULLY 

03 03 03 03 02 03 
13SW/SD30 13SW/SD33 13SW/SD34 13SW/SD35 13SW/SD28 13SW/SD28 
13SD3002 13SD3301 13SD3401 13SD3501 13SD2801 13SD2802 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
0. 0.33 0. 0.33 0·0.33 0. 0.33 0-0.3 0 ·0.33 

10/612004 10/612004 10/6/2004 10/612004 10/22/2003 10/612004 

0.2 u 0.1 u 0.09 u 0.17 u 0.21 u 0.19 u 
0.41 u 0.44 u 0.39 u 1.1 u 0.4 u 0.53 u 

40.9 J 
67.5 J 74.8 J 75.8 J 48.3 J 46.2 J 53.8 J 
152 J 195 J 152 J 121 J 72.8 J 79.7 J 

MAINSTRE~M MAINSTREAM MAINSTREAM 

02 03 03 
13SW/SD31 13SW/SD31 13SW/SD31 
13SD3101 13SD3102 13SD3102·D 
NORMAL ORIG DUP 
0. 0.3 0. 0.33 0. 0.33 

10/2212003 10/6/2004 10/6/2004 

0.18 u 0.21 u 0.22 u 
0.46 u 0.55 u 0.54 u 
26.4 J 
47.6 J 61.6 J 44.4 J 
98.3 J 73.1 J 77.6 J 



STREAM ORDER UPSTREAM· 
BOGGS CREEK 

SAMPLING ROUND 05 
LOCATION 13SW/SD36 
SAMPLE NUMBER 13SD3601 
SAMPLE CODE ORIG 
DEPTH RANGE 0-0.33 
SAMPLE DATE 5117/2005 
Semivolatile Organics (ua/kal 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANE\ 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 21 OF45 

UPSTREAM- UPSTREAM- DOWNSTREAM - DOWNSTREAM - DOWNSTREAM -
BOGGS CREEK BOGGS CREEK BOGGS CREEK BOGGS CREEK BOGGS CREEK 

05 05 05 05 05 
13SW/SD36 13SW/SD37 13SW/SD38 13SW/SD39 13SW/SD40 
13SD3601-D 13SD3701 13SD3801 13SD3901 13SD4001 

DUP NORMAL NORMAL NORMAL NORMAL 
0 -0.33 0-0.33 0-0.33 0-0.33 0 -0.33 

5/1712005 5117/2005 5/1712005 511712005 5117/2005 

DOWNSTREAM - DOWNSTREAM - DOWNSTREAM -
BOGGS CREEK BOGGS CREEK TURKEY CREEK 

05 05 05 
13SW/SD41 13SW/SD42 13SW/SD43 
13SD4101 13SD4201 13SD4301 
NORMAL NORMAL NORMAL 
o- 0.33 0-0.33 0-0.33 

5117/2005 5/17/2005 5/17/2005 



STREAM ORDER UPSTREAM· 
BOGGS CREEK 

SAMPLING ROUND 05 
LOCATION 13SW/SD36 
SAMPLE NUMBER 13SD3601 
SAMPLE CODE ORIG 
DEPTH RANGE 0. 0.33 
SAMPLE DATE 5/1712005 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYL8ENZ(A)ANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
AR AMITE 
8ENZO(A)ANTHRACENE 
8ENZO(A)PYRENE 
8ENZ0(8)FLUORANTHENE 
8ENZO(G,H,l)PERYLENE 
8ENZO(K)FLUORANTHENE 
8ENZVL ALCOHOL 
818(2-CHLOROETHOXYlMETHANE 
81812-CHLOROETHYLlETHER 
818(2-ETHYLHEXYL)PHTHALATE 
8UTYL8ENZVLPHTHALATE 
CHLOR08ENZILATE 
CHRY8ENE 
Dl-N-8UTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
Dl8ENZOIA,HlANTHRACENE 
Dl8ENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE 8ULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOR08ENZENE 
HEXACHLOR08UTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CDlPYRENE 
180DRIN 
180PHORONE 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 220F 45 

UPSTREAM - UPSTREAM- DOWNSTREAM - DOWNSTREAM • DOWNSTREAM • 
BOGGS CREEK BOGGS CREEK BOGGS CREEK BOGGS CREEK BOGGS CREEK 

05 05 05 05 05 
13SW/SD36 13SW/SD37 13SW/SD38 13SW/SD39 13SW/SD40 
13SD3601-D 13SD3701 13SD3801 13SD3901 13SD4001 

DUP NORMAL NORMAL NORMAL NORMAL 
0- 0.33 0. 0.33 0- 0.33 0 -0.33 0-0.33 

5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005 

DOWNSTREAM - DOWNSTREAM - DOWNSTREAM • 
BOGGS CREEK BOGGS CREEK TURKEY CREEK 

05 05 05 
13SW/SD41 13SW/SD42 13SW/SD43 
13SD4101 .13SD4201 13SD4301 
NORMAL NORMAL NORMAL 
0-0.33 0. 0.33 0 -0.33 

5/17/2005 5/17/2005 5/17/2005 

-



STREAM ORDER UPSTREAM· 
BOGGS CREEK 

SAMPLING ROUND 05 
LOCATION 13SW/SD36 
SAMPLE NUMBER 13SD3601 
SAMPLE CODE ORIG 
DEPTH RANGE 0. 0.33 
SAMPLE DATE 5/17/2005 
ISOSAFROLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONA TE 
N-NITROSO-Dl-N-BUTYLAMINE 
N-NITROSO-Dl-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINOlAZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENT ACHLORON ITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRE NE 
PYRIDINE 
SAFROLE 
Energetics (mQ/kg) 
1,3,5-TRIN ITROBENZENE 
1,3-DINITROBENZENE 
2,4,6-TRINITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
HMX 
NITROBENZENE 
RDX 

TABLEG-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 230F45 

UPSTREAM· UPSTREAM· DOWNSTREAM • DOWNSTREAM • DOWNSTREAM • 
BOGGS CREEK BOGGS CREEK BOGGS CREEK BOGGS CREEK BOGGS CREEK 

05 05 05 05 05 
13SW/SD36 13SW/SD37 13SW/SD38 13SW/SD39 13SW/SD40 
13SD3601·D 13SD3701 13SD3801 13SD3901 13SD4001 

DUP NORMAL NORMAL NORMAL NORMAL 
0-0.33 0. 0.33 O· 0.33 0. 0.33 0. 0.33 

5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005 

DOWNSTREAM • DOWNSTREAM • DOWNSTREAM • 
BOGGS CREEK BOGGS CREEK TURKEY CREEK 

05 05 05 
13SW/SD41 13SW/SD42 13SW/SD43 
13SD4101 13SD4201 13SD4301 
NORMAL NORMAL NORMAL 
0 -0.33 0. 0.33 0. 0.33 

5/17/2005 5/17/2005 5/17/2005 



STREAM ORDER UPSTREAM-
BOGGS CREEK 

SAMPLING ROUND 05 
LOCATION 13SW/SD36 
SAMPLE NUMBER 13SD3601 
SAMPLE CODE ORIG 
DEPTH RANGE 0-0.33 
SAMPLE DATE 5/17/2005 
TETRYL 
Herbicides (ua/k!ll 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
PCBs {u1111c111 
AROCLOR·1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 
Petroleum Hydrocarbons nn111k111 
DIESEL RANGE ORGANICS 
GASOLINE RANGE ORGANICS 
OIL RANGE ORGANICS (C24-C40\ 
Field PCB Results (mn11c111 
TOTAL PCBS AS AROCLOR-1254 
lnorganics (ma/kal 
ALUMINUM 4370 J 
ANTIMONY 0.21 u 
ARSENIC 6.8 J 
BARIUM 30.6 J 
BERYLLIUM 0.48 J 
CADMIUM 0.12 J 
CALCIUM 1120 J 
CHROMIUM 15.3 J 
COBALT 7.8 J 
COPPER 5.9 J 
IRON 18700 J 
LEAD 7.5 J 
LITHIUM #N/A 
MAGNESIUM 386 J 
MANGANESE 490 
MERCURY #NIA 
NICKEL 10.5 J 
POTASSIUM 548 J 
SELENIUM 0.19 J 
SILVER 0.055 u 
SODIUM 4.24 u 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE240F45 

UPSTREAM- UPSTREAM- DOWNSTREAM - DOWNSTREAM - DOWNSTREAM • 
BOGGS CREEK BOGGS CREEK BOGGS CREEK BOGGS CREEK BOGGS CREEK 

05 05 05 05 05 
13SW/SD36 13SW/SD37 13SW/SD38 13SW/SD39 13SW/SD40 
13SD3601-D 13SD3701 13SD3801 13SD3901 13SD4001 

DUP NORMAL NORMAL NORMAL NORMAL 
0-0.33 0- 0.33 0-0.33 0 -0.33 0-0.33 

5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005 

10200 J 10700 J 7640 J 8320 J 9680 J 
0.28 u 1.4 J 0.86 u 0.47 u 0.73 u 
7.3 J 8.8 J 11.7 J 9.8 J 8.9 J 

48.5 J 64.8 J 77.5 J 51.9 J 71.3 J 
0.65 1 0.9 0.99 0.89 

0.15 J 0.31 J 5.1 0.61 1.8 
1250 J 1090 J 1980 J 942 J 1260 J 
17.8 J 24.6 J 25.6 J 29.5 J 28.9 J 
12.2 J 17.3 J 17.8 J 10.5 J 13.7 J 
5.8 J 10.8 J 9.5 J 8.4 J 13.3 J 

22800 J 25700 J 33600 J 31200 J 24100 J 
12.1 J 19.9 J 16.8 J 12.7 J 24.3 J 

579 J 913 J 861 J 706 J 908 J 
812 380 1090 456 728 

14.6 J 21.6 J 20.4 J 17.4 J 17.7 J 
730 J 1140 J 1090 J 895 J 1160 J 
0.26 J 0.35 J 0.31 J 0.31 J 0.33 J 

0.055 u 1.9 0.057 u 0.14 J 1 
4.23 u 24.2 J 7.2 J 9.6 J 23.9 J 

DOWNSTREAM - DOWNSTREAM - DOWNSTREAM -
BOGGS CREEK BOGGS CREEK TURKEY CREEK 

05 05 05 
13SW/SD41 13SW/SD42 13SW/SD43 
13SD4101 13SD4201 13SD4301 
NORMAL NORMAL NORMAL 
0-0.33 0- 0.33 0 - 0.33 

5/17/2005 5/17/2005 5/17/2005 

5470 J 4020 J 30500 J 
0.44 u 0.67 u 1.1 u 
5.9 J 7.9 J 10.5 J 

45.4 J 39.2 J 127 J 
0.52 J 0.65 1.4 
0.83 1.1 8.4 

497 J 367 J 1920 J 
15.6 J 19.6 J 38.4 J 
7.2 J 10.4 J 11.8 J 
4.7 J 7.1 J 245 J 

16600 J 24500 J 36000 J 
8.3 J 11.5 J 35.6 J 

479 J 336 J 2660 J 
470 721 524 

11.1 J 12.9 J 31.7 J 
679 J 456 J 3740 J 
0.15 J 0.17 J 0.49 J 
0.06 J 0.06 J 0.78 J 
8.5 J 4.14 u 61.9 J 



STREAM ORDER UPSTREAM-
BOGGS CREEK 

SAMPLING ROUND 05 
LOCATION 13SW/SD36 
SAMPLE NUMBER 13SD3601 
SAMPLE CODE ORIG 
DEPTH RANGE 0 ·0.33 
SAMPLE DATE 5/1712005 
STRONTIUM #N/A 
THALLIUM 0.1 u 
TIN 0.37 u 
TITANIUM #N/A 
VANADIUM 14.8 J 
ZINC 23.6 J 
AVS/SEM Parameters IUMO/G) 
ACID VOLATILE SULFIDE, SEM 
CADMIUM, SEM 
COPPER, SEM 
LEAD, SEM 
MERCURY, SEM 
NICKEL, SEM 
SEM/AVS, SEM (S.U.l 
ZINC, SEM 
Miscellaneous Parameters 
CATION EXCHANGE CAPACITY 
PH S.U. 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 25 OF45 

UPSTREAM- UPSTREAM- DOWNSTREAM - DOWNSTREAM - DOWNSTREAM -
BOGGS CREEK BOGGS CREEK BOGGS CREEK BOGGS CREEK BOGGS CREEK 

05 05 05 05 05 
13SW/SD36 13SW/SD37 13SW/SD38 13SW/SD39 13SW/SD40 
13SD3601·D 13SD3701 13SD3801 13SD3901 13SD4001 

DUP NORMAL NORMAL NORMAL NORMAL 
0- 0.33 0- 0.33 0. 0.33 0. 0.33 0. 0.33 

5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005 

0.13 J 0.17 J 0.13 J 0.12 J 0.16 J 
0.44 u 0.6 u 0.46 u 0.51 u 1.1 u 

19.1 J 26.7 J 26.7 J 28.8 J 23.8 J 
29.2 J 45.9 J 53.3 J 35.4 J 175 J 

DOWNSTREAM - DOWNSTREAM - DOWNSTREAM • 
BOGGS CREEK BOGGS CREEK TURKEY CREEK 

05 05 05 
13SW/SD41 13SW/SD42 13SW/SD43 
13SD4101 13SD4201 13SD4301 
NORMAL NORMAL NORMAL 
0 - 0.33 0. 0.33 0-0.33 

5/17/2005 5/17/2005 5/17/2005 

0.08 u 0.07 u 0.43 J 
0.48 u 0.46 u 3 J 

16.4 J 17.9 J 46.8 J 
28.2 J 38.4 J 262 J 



STREAM ORDER DOWNSTREAM -
TURKEY CREEK 

SAMPLING ROUND 05 
LOCATION 13SW/5D44 
SAMPLE NUMBER 13SD4401 
SAMPLE CODE NORMAL 
DEPTH RANGE 0-0.33 
5AMPLEDATE 5/17/2005 
Semivolatile Ornanics (ua1Ka1 

1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYB18(1-CHLOROPROPANEl 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2.4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4·N ITROQU INOLINE-1-0XIDE 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 26 OF 45 

UPSTREAM-
TURKEY CREEK 

05 PCB PCB PCB PCB PCB 
13SW/5D45 135046 135048 13$048 135049 135050 
135D4501 1350460024 1350480006 1350480612 1350490012 1350500012 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
o- 0.33 0·2 0·0.5 0.5·1 0-1 0·1 

5/17/2005 6/5/2006 615/2006 812512006 61512006 6/5/2006 

PCB PCB PCB PCB 
135051 135051 135052 135052 

1350510024 1350512448 1350520024 1350520024-0 
NORMAL NORMAL NORMAL OUP 

0·2 2·4 0·2 0·2 
61612006 61612006 61612006 6/612006 



STREAM ORDER DOWNSTREAM -
TURKEY CREEK 

SAMPLING ROUND 05 
LOCATION 13SW/SD44 
SAMPLE NUMBER 13SD4401 
SAMPLE CODE NORMAL 
DEPTH RANGE 0 -0.33 
SAMPLE DATE 5/17/2005 
5-NITRO·O·TOLUIDINE 
7, 12·DIMETHYLBENZCAlANTHRACENE 
A,A·DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(BlFLUORANTHENE 
BENZO(G,H,l)PERYLENE 
BENZO(K)FLUORANTHENE 
BENZYL ALCOHOL 
BIS(2·CHLOROETHOXYlMETHANE 
BISC2·CHLOROETHYLlETHER 
BIS(2·ETHYLHEXYLlPHTHALATE 
BUTYLBENZVLPHTHALATE 
CHLOROBENZILATE 
CH RYS ENE 
Dl·N·BUTYL PHTHALATE 
Dl·N·OCTYL PHTHALATE 
DIALLATE 
DIBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE . 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CDlPYRENE 
ISODRIN 
ISOPHORONE 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
N5WCCRANE 

CRANE, INDIANA 
PAGE27 OF45 

UPSTREAM-
TURKEY CREEK 

05 PCB PCB PCB PCB PCB 
13SW/SD45 135046 136048 135048 135049 135050 
13SD4501 1350460024 1350480006 1350480612 1350490012 1350500012 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
0-0.33 0·2 0-0.5 0.5· 1 0·1 0·1 

5/17/2005 6/5/2006 61512006 812512006 61512006 61512006 

PCB PCB PCB PCB 
135051 135051 135052 135052 

1350510024 1350512448 1350520024 1360520024-0 
NORMAL NORMAL NORMAL OUP 

0·2 2·4 0·2 0·2 
61612006 61612006 61612006 61612006 



STREAM ORDER DOWNSTREAM -
TURKEY CREEK 

SAMPLING ROUND 05 
LOCATION 13SW/5D44 
SAMPLE NUMBER 13SD4401 
SAMPLE CODE NORMAL 
DEPTH RANGE o- 0.33 
SAMPLE DATE 5/17/2005 
ISOSAFROLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO-Dl-N-BUTYLAMINE 
N·NITROSO-Dl-N·PROPYLAMINE 
N·NITROSODIETHYLAMINE 
N·NITROSODIMETHYLAMINE 
N-N ITROSOMETHYLETHYLAMINE 
N·NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0·TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P·(DIMETHYLAMINOlAZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRE NE 
PYRIDINE 
SAFROLE 
Energetics (ma/kal 
1,3,S·TRINITROBENZENE 
1,3-DINITROBENZENE 
2,4,6-TRINITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
2·AMIN0-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
4·AMIN0-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
HMX 
NITROBENZENE 
RDX 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 28 OF 45 

UPSTREAM-
TURKEY CREEK 

05 PCB PCB PCB PCB PCB 
135W/SD45 135046 135048 135048 135049 135050 
135D4501 1350460024 1350480006 1350480612 1350490012 1350500012 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
0-0.33 0-2 0-0.5 0.5· 1 0·1 0-1 

5/17/2005 6/5/2006 6/5/2006 8125/2006 6/5/2006 6/512006 

PCB PCB PCB PCB 
135051 135051 135052 135052 

1350510024 1350512448 1350520024 1350520024-0 
NORMAL NORMAL NORMAL OUP 

0·2 2·4 0·2 0·2 
61612006 61612006 616/2006 6/612006 



STREAM ORDER DOWNSTREAM -
TURKEY CREEK 

SAMPLING ROUND 05 
LOCATION 13SW/SD44 
SAMPLE NUMBER 13SD4401 
SAMPLE CODE NORMAL 
DEPTH RANGE 0- 0.33 
SAMPLE DATE 5/17/2005 
TETRYL 
Herbicides (ugtkgl 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
PCBs (ua/kal 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 
Petroleum Hydrocarbons (mg/kg) 
DIESEL RANGE ORGANICS 
GASOLINE RANGE ORGANICS 
OIL RANGE ORGANICS (C24-C40) 
Field PCB Results 1ma11<a1 

TOTAL PCBS AS AROCLOR-1254 
lnoraanics (ma/kal 

ALUMINUM 5520 J 
ANTIMONY 0.2 u 
ARSENIC 5 J 
BARIUM 51.6 J 
BERYLLIUM 0.49 J 
CADMIUM 0.19 J 
CALCIUM 835 J 
CHROMIUM 12.1 J 
COBALT 11.3 J 
COPPER 7.5 J 
IRON 15700 J 
LEAD 10.6 J 
LITHIUM 
MAGNESIUM 612 J 
MANGANESE 564 
MERCURY 
NICKEL 13.7 J 
POTASSIUM 788 J 
SELENIUM 0.16 J 
SILVER 0.053 u 
SODIUM 4.1 u 

TABLEG-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE290F 45 

UPSTREAM-
TURKEY CREEK 

05 PCB PCB PCB PCB PCB 
13SW/SD45 135046 135048 135048 135049 135050 
13SD4501 1350460024 1350480006 1350480612 1350490012 1350500012 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
0-0.33 0·2 0·0.5 0.5·1 0·1 0· 1 

5/17/2005 6/512006 6/5/2006 812512006 6/512006 6/5/2006 

11.4 u 120 u 200 u 612 u 14.3 u 
11.4 u 120 u 200 u 612 u 14.3 u 
11.4 u 120 u 200 u 612 u 14.3 u 
11.4 u 120 u 200 u 612 u 14.3 u 
11.4 u 1700 200 u 8000 J 36000 
11.4 u 120 u 200 u 612 u 14.3 u 
11.4 u 120 u 1900 612 u 14.3 u 

3.28 

5360 J 
0.18 u 
4.5 J . 
52.1 J 
0.43 J 
0.17 J 
703 J 
11.8 J 

7 J 
6.3 J 

14100 J 
9.4 J 

565 J 
444 

10.7 J 
748 J 
0.13 J 

0.052 u 
3.97 u 

PCB PCB PCB PCB 
135051 135051 135052 135052 

1350510024 1350512448 1350520024 1350520024-0 
NORMAL NORMAL NORMAL OUP 

0·2 2·4 0·2 0·2 
61612006 61612006 61612006 6/6/2006 

110 u 108 u 11.2 u 11.2 UJ 
110 u 108 u 11.2 u 11.2 UJ 
110 u 108 u 11.2 u 11.2 UJ 
110 u 108 u 11.2 u 11.2 UJ 
1200 800 J 17000 J 46000 J 

110 u 108 u 11.2 u 11.2 UJ 
110 u 108 u 11.2 u 11.2 UJ 

240 46 3.12 u 
17 12 3.12 u 

240 46 12.5 u 



STREAM ORDER DOWNSTREAM • 
TURKEY CREEK 

SAMPLING ROUND 05 
LOCATION 13SW/SD44 
SAMPLE NUMBER 13SD4401 
SAMPLE CODE NORMAL 
DEPTH RANGE 0. 0.33 
SAMPLE DATE 5/17/2005 
STRONTIUM 
THALLIUM 0.09 u 
TIN 0.38 u 
TITANIUM 
VANADIUM 14.5 J 
ZINC 32 J 
AVS/SEM Parameters CUMO/G) 
ACID VOLATILE SULFIDE, SEM 
CADMIUM, SEM 
COPPER, SEM 
LEAD,SEM 
MERCURY, SEM 
NICKEL, SEM 
SEM/AVS, SEM (S.U.) 
ZINC, SEM 
Miscellaneous Parameters 
CATION EXCHANGE CAPACITY 
PH S.U. 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 {MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE300F45 

UPSTREAM· 
TURKEY CREEK 

05 PCB PCB PCB PCB PCB 
13SW/SD45 138046 138048 135048 135049 135050 
13SD4501 1350460024 1380480006 1380480612 1350490012 1380500012 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
0 -0.33 0·2 0·0.5 0.5· 1 0·1 0·1 

5/17/2005 6/5/2006 6/5/2006 812512006 61512006 6/5/2006 

0.1 u 
0.35 u 

14 J 
27.2 J 

PCB PCB PCB PCB 
135051 135051 138052 135052 

1350510024 1350512448 1350520024 1380520024-0 
NORMAL NORMAL NORMAL OUP 

0·2 2·4 0·2 0·2 
61612006 61612006 6/612006 616/2006 



STREAM ORDER 

SAMPLING ROUND PCB 
LOCATION 135052 
SAMPLE NUMBER 1350522448 
SAMPLE CODE NORMAL 
DEPTH RANGE 2·4 
SAMPLE DATE 616/2006 
Semivolatile OrQanics (uatkal 

1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2·DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS( 1-CHLOROPROPANE) 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2·METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3·METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4·BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANIUNE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 31 OF45 

PCB PCB PCB PCB PCB 'pee 
135053 13$053 135054 135055 135055 135056 

1350530024 1350532436 1350540006 13$0550012 13$0551224 1350560012 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

0·2 2·3 0·0.5 0·1 1·2 0· 1 
61612006 6/6/2006 61512006 8125/2006 8125/2006 8125/2006 

PCB PCB PCB PCB 
13$057 13$059 135059 135060 

13$0570006 13$0590012 1350591224 1350600012 
NORMAL NORMAL NORMAL NORMAL 

0·0.5 0·1 1·2 0·1 
8124/2006 8123/2006 8123/2006 8123/2006 



STREAM ORDER 

SAMPLING ROUND PCB 
LOCATION 135052 
SAMPLE NUMBER 1350522448 
SAMPLE CODE NORMAL 
DEPTH RANGE 2·4 
SAMPLE DATE 6/6/2006 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZIAlANTHRACENE 
A,A·DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZOIAlANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,l)PERYLENE 
BENZO(K)FLUORANTHENE 
8ENZYL ALCOHOL 
818(2-CHLOROETHOXYlMETHANE 
818(2-CHLOROETHYLlETHER 
Bl8(2-ETHYLHEXYLlPHTHALATE 
8UTYLBENZYLPHTHALATE 
CHLOR08ENZILATE 
CHRY8ENE 
Dl-N-8UTYL PHTHALATE 
Dl-N-OCTYL PHTHALA TE 
DIALLATE 
Dl8ENZO(A,HlANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALA TE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE 8ULFONATE 
FLUORANTHENE 
FLUOR ENE 
HEXACHLOR08ENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CDlPYRENE 
180DRIN 
180PHORONE 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 32 OF 45 

PCB PCB PCB PCB PCB PCB 
135053 135053 135054 135055 135055 135056 

1350530024 1350532436 1350540006 1350550012 1350551224 1350560012 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

0·2 2·3 0·0.5 0·1 1·2 0· 1 
6/6/2006 6/6/2006 615/2006 812512006 812512006 8125/2006 

PCB PCB PCB PCB 
135057 135059 135059 135060 

1350570006 1350590012 1350591224 1350600012 
NORMAL NORMAL NORMAL NORMAL 

0·0.5 0·1 1·2 0· 1 
812412006 812312006 8123/2006 8123/2006 



STREAM ORDER 

SAMPLING ROUND PCB 
LOCATION 135052 
SAMPLE NUMBER 1350522448 
SAMPLE CODE NORMAL 
DEPTH RANGE 2·4 
SAMPLE DATE 616/2006 
ISOSAFROLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N·NITROSO-Dl-N-BUTYLAMINE 
N-NITROSO-Dl-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOUNE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINOlAZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE -
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRE NE 
PYRIDINE 
SAFROLE 
Energetics (mWKQI 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,4,6-TRINITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
HMX 
NITROBENZENE 
RDX 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 33 OF 45 

PCB PCB PCB PCB PCB PCB 
135053 135053 135054 135055 135055 135056 

1350530024 1350532436 1350540006 1350550012 1350551224 1350560012 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

0·2 2·3 0·0.5 0· 1 1 ·2 0· 1 
6/612006 6/612006 6/5/2006 812512006 8125/2006 812512006 

PCB PCB PCB PCB 
135057 135059 135059 135060 

1350570006 1350590012 1350591224 1350600012 
NORMAL NORMAL NORMAL NORMAL 

0·0.5 0·1 1·2 0·1 
8/2412006 8123/2006 812312006 812312006 



STREAM ORDER 

SAMPLING ROUND PCB 
LOCATION 13S052 
SAMPLE NUMBER 1350522448 
SAMPLE CODE NC!RMAL 
DEPTH RANGE 2-4 
SAMPLE DATE 61612006 
TETRYL. 
Herbicides (ua/kal 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
PCBs (ua/kal 
AROCLOR-1016 237 u 
AROCLOR-1221 237 u 
AROCLOR-1232 237 u 
AROCLOR-1242 237 u 
AROCLOR· 1248 2400 
AROCLOR·1254 237 u 
AROCLOR-1260 237 u 
Petroleum Hvdrocarbons (matkal 
DIESEL RANGE ORGANICS 3.23 u 
GASOLINE RANGE ORGANICS 3.23 u 
OIL RANGE ORGANICS (C24-C40) 12.9 u 
Field PCB Results (ma/kal 
TOTAL PCBS AS AROCLOR-1254 
lnoraanics (matkal 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 {MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE340F 45 

PCB PCB PCB PCB PCB PCB 
135053 135053 135054 135055 135055 135056 

1350530024 1350532436 1350540006 1350550012 1350551224 1350560012 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

0-2 2·3 0·0.5 0-1 1·2 0-1 
61612006 61612006 615/2006 8/25/2006 8125/2006 8125/2006 

12 u 118 u 134 u 
12 u 118 u 134 u 
12 u 118 u 134 u 
12 u 118 u 134 u 

17000 J 1300 J 1100 
12 u 118 u 134 u 
12 u 118 u 134 u 

0.5 u 0.5 u 0.5 u 

PCB PCB PCB PCB 
135057 135059 135059 135060 

1350570006 1350590012 1350591224 1350600012 
NORMAL NORMAL NORMAL NORMAL 

0-0.5 0-1 1·2 0-1 
812412006 8/2312006 812312006 8123/2006 

30000 u 800 u 1000 u 
30000 u 800 u 1000 u 
30000 u 800 u 1000 u 
30000 u 800 u 1000 u 
36000 J 2700 J 12000 J 
30000 u 800 u 1000 u 
30000 u 800 u 1000 u 

3.47 0.64 0.5 u 3.95 



STREAM ORDER 

SAMPLING ROUND PCB 
LOCATION 135052 
SAMPLE NUMBER 13$0522448 
SAMPLE CODE NORMAL 
DEPTH RANGE 2-4 
SAMPLE DATE 61612006 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 
VANADIUM 
ZINC 
AVS/SEM Parameters (UMO/G) 
ACID VOLATILE SULFIDE, SEM 
CADMIUM, SEM 
COPPER, SEM 
LEAD, SEM 
MERCURY, SEM 
NICKEL, SEM 
SEM/AVS, SEM IS.U.l 
ZINC, SEM 
Miscellaneous Parameters 
CATION EXCHANGE CAPACITY 
PH S.U. 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

PCB PCB 
135053 135053 

13$0530024 1350532436 
NORMAL NORMAL 

0·2 2-3 
6/612006 6/6/2006 

SWMU 13 (MINE FILL B) . 
NSWCCRANE 

CRANE, INDIANA 
PAGE35 OF45 

PCB PCB 
135054 13$055 

1350540006 13$0550012 
NORMAL NORMAL 

0·0.5 0· 1 
615/2006 8125/2006 

PCB PCB 
13$055 135056 

1350551224 1350560012 
NORMAL NORMAL 

1-2 0·1 
8125/2006 8125/2006 

PCB PCB PCB PCB 
13S057 13$059 13$059 13$060 

13$0570006 1350590012 13$0591224 13$0600012 
NORMAL NORMAL NORMAL NORMAL 

0-0.5 0-1 1·2 0-1 
812412006 812312006 812312006 8/2312006 



STREAM ORDER 

SAMPLING ROUND PCB 
LOCATION 138060 
SAMPLE NUMBER 13$0601224 
SAMPLE CODE NORMAL 
DEPTH RANGE 1·2 
SAMPLE DATE 8/23/2006 
Semivolatile Organics (ug/kg) 
1,2,4,5·TETRACHLOROBENZENE , 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANE) 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-N ITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 360F 45 

PCB PCB PCB PCB PCB PCB PCB 
13SD61 13SD62 138062 138063 138063 13$063 138064 

1380610012 1380620012 13$0621224 13$0630006 1380630612 1380631224 13$0640006 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

0· 1 0·1 1·2 0·0.5 0.5·1 1·2 0·0.5 
812412006 812412006 812412006 812612006 8126/2006 812612006 8/2612006 

PCB PCB PCB PCB 
13SD64 138064 13SD65 13$065 

1380640612 1380641224 1380650006 1380650612 
NORMAL NORMAL NORMAL NORMAL 

0.5· 1 1·2 0·0.5 0.5· 1 
8126/2006 8126/2006 812612006 8126/2006 



STREAM ORDER 

SAMPLING ROUND PCB 
LOCATION 135060 
SAMPLE NUMBER 1350601224 
SAMPLE CODE NORMAL 
DEPTH RANGE 1·2 
SAMPLE DATE 8fl3/'l006 
5-NITRO·O·TOLUIDINE 
7, 12-DIMETHYLBENZ(A)ANTHRACENE 
A,A·DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZO AlANTHRACENE 
BENZO AlPYRENE 
BENZO BlFLUORANTHENE 
BENZO G,H,llPERYLENE 
BENZO KlFLUORANTHENE 
BENZVL ALCOHOL 
BIS(2-CHLOROETHOXY)METHANE 
BIS(2·CHLOROETHYL)ETHER 
BIS(2-ETHYLHEXYLlPHTHALATE 
BUTYL BENZVL PHTHALATE 
CHLOROBENZILATE 
CHRYSENE 
Dl-N-BUTYL PHTHALATE 
Dl-N·OCTYL PHTHALA TE 
DIALLATE 
DIBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUOR ENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDENO( 1,2,3-CDJPYRENE 
ISODRIN 
ISOPHORONE 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 370F 45 

PCB PCB PCB PCB PCB PCB P.CB 
13SD61 135062 13$062 13$063 135063 13$063 13SD64 

13$0610012 1350620012 1350621224 13$0630006 1350630612 1350631224 13$0640006 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

0· 1 0· 1 1·2 0·0.5 0.5·1 1·2 0-0.5 
8124/2006 812412006 8124/2006 8/26/2006 8126/2006 8/26/2006 8126/2006 

PCB PCB PCB PCB 
135064 13SD64 13SD65 135065 

1350640612 1350641224 1350650006 13$0650612 
NORMAL NORMAL NORMAL NORMAL 

0.5· 1 1·2 0·0.5 0.5· 1 
8fl6/2006 812612006 8fl6/2006 8126/2006 



STREAM ORDER 

SAMPLING ROUND PCB 
LOCATION 13S060 
SAMPLE NUMBER 13$0601224 
SAMPLE CODE NORMAL 
DEPTH RANGE 1-2 
SAMPLE DATE 8123/2006 
ISOSAFROLE 
KEPONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO·Dl·N·BUTYLAMINE 
N·NITROSO-Dl-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N·NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N·NITROSOMORPHOLINE 
N·NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P·(DIMETHYLAMINO\AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SAFROLE 
Energetics (malkal 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,4,6-TRINITROTOLUENE 
2.4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DIN ITROTOLUENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
4·AMIN0·2,6·DINITROTOLUENE 
4-NITROTOLUENE 
HMX 
NITROBENZENE 
ROX 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 38 OF 45 

PCB PCB PCB PCB PCB PCB PCB 
13$061 13S062 13$062 13$063 13$063 13S063 13S064 

13$0610012 13$0620012 13$0621224 13$0630006 13$0630612 13$0631224 13$0640006 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

0· 1 0·1 1·2 0-0.5 0.5-1 1·2 0-0.5 
8124/2006 812412006 812412006 8/26/2006 8/26/2006 8/26/2006 812612006 

PCB PCB PCB PCB 
13SD64 13SD64 13SD65 13S065 

13$0640612 13$0641224 13$0650006 13$0650612 
NORMAL NORMAL NORMAL NORMAL 

0.5·1 1-2 0-0.5 0.5-1 
812612006 8126/2006 812612006 812612006 



STREAM ORDER 

SAMPLING ROUND PCB 
LOCATION 135060 
SAMPLE NUMBER 1350601224 
SAMPLE CODE NORMAL 
DEPTH RANGE 1·2 
SAMPLE DATE 8123/'l006 
TETRYL 
Herbicides (ug/kg) 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
PCBs (uatkal 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 
Petroleum Hydrocarbons Cm!llkal 
DIESEL RANGE ORGANICS 
GASOLINE RANGE ORGANICS 
OIL RANGE ORGANICS (C24-C40l 
Field PCB Results (mglkal 
TOTAL PCBS AS AROCLOR-1254 0.5 u 
lnorganics (ma/kal 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 

TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 39 OF 45 

PCB PCB PCB PCB PCB PCB PCB 
13S061 135062 135062 13S063 135063 135063 135064 

13$0610012 1350620012 1350621224 1350630006 1350630612 1350631224 13$0640006 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

0· 1 0· 1 1·2 0·0.5 0.5·1 1·2 0·0.5 
812412006 8124/2006 812412006 8126/2006 812612006 812612006 812612006 

11 UJ 11 UJ 190 u 3900 u 
11 UJ 11 UJ 190 u 3900 u 
11 UJ 11 UJ 190 u 3900 u 
11 UJ 11 UJ 190 u 3900 u 
23 J 11 UJ 470 J 17000 J 

11 UJ 11 UJ 190 u 3900 u 
11 UJ 11 UJ 190 u 3900 u 

0.5 u 0.5 u 0.02 J 0.5 u 0.5 u 0.5 u 3.45 

PCB PCB PCB PCB 
13$064 135064 135065 13$065 

13$0640612 13$0641224 1350650006 1350650612 
NORMAL NORMAL NORMAL NORMAL 

0.5· 1 1·2 0·0.5 0.5· 1 
812612006 812612006 812612006 812612006 

0.5 u 0.5 u 0.5 u 0.5 u 



STREAM ORDER 

SAMPLING ROUND PCB 
LOCATION 135060 
SAMPLE NUMBER 1380601224 
SAMPLE CODE NORMAL 
DEPTH RANGE 1-2 
SAMPLE DATE 8123/2006 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 
VANADIUM 
ZINC 
AVS/SEM Parameters CUMO/Gl 
ACID VOLATILE SULFIDE, SEM 
CADMIUM, SEM 
COPPER, SEM 
LEAD, SEM 
MERCURY, SEM 
NICKEL, SEM 
SEM/AVS, SEM (S.U.) 
ZINC, SEM 
Miscellaneous Parameters 
CATION EXCHANGE CAPACITY 
PH S.U. 
TOTAL ORGANIC CARBON 

TABLEG-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE40 OF 45 

PCB PCB PCB PCB PCB PCB PCB 
138061 135062 135062 135063 135063 135063 135064 

1380610012 1380620012 1350621224 1380630006 1350630612 1350631224 1380640006 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

0-1 0-1 1·2 0-0.5 0.5· 1 1-2 0-0.5 
812412006 8124/2006 8124/2006 8126/2006 8126/2006 812612006 8/26/2006 

'-

PCB PCB PCB PCB 
135064 135064 138065 138065 

13806406n 1350641224 1380650006 1380650612 
NORMAL NORMAL NORMAL NORMAL 

0.5-1 1-2 0-0.5 0.5-1 
812612006 812612006 8126/2006 812612006 



TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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STREAM ORDER 

SAMPLING ROUND PCB PCB PCB PCB 
LOCATION 13$065 13$066 13$067 13$068 
SAMPLE NUMBER 13$0651224 13$0660006 13$0670006 13$0680006 
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL 
DEPTH RANGE 1·2 0·0.5 0·0.5 0·0.5 
SAMPLE DATE 812612006 8127/2006 8128/2006 812812006 
Semivolatile Oraanics {untknl 

1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANE) 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2'METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 



TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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STREAM ORDER 

SAMPLING ROUND PCB PCB PCB PCB 
LOCATION 135065 135066 135067 135068 
SAMPLE NUMBER 1350651224 1350660006 1350670006 1350680006 
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL 
DEPTH RANGE 1·2 0·0.5 0·0.5 0·0.5 
SAMPLE DATE 8/26/2006 812712006 8128/2006 812812006 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZ(A)ANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,l)PERYLENE 
BENZO(K)FLUORANTHENE 
BENZVL ALCOHOL 
818(2-CHLOROETHOXY)METHANE 
818(2-CHLOROETHYL)ETHER 
818(2-ETHYLHEXYUPHTHALATE 
BUTYL BENZVL PHTHALATE 
CHLOROBENZILATE 
CHRY8ENE 
Dl-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE 8ULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CD)PYRENE 
ISODRIN 
ISOPHORONE 



TABLEG-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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STREAM ORDER 

SAMPLING ROUND PCB PCB PCB PCB 
LOCATION 13SD65 13SD66 13SD67 13SD68 
SAMPLE NUMBER 1350651224 13SD660006 13SD670006 1350680006 
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL 
DEPTH RANGE 1·2 0-0.5 0·0.5 0-0.5 
SAMPLE DATE 812612006 8127/2006 8128/2006 8128/2006 
ISOSAFROLE 
KEPONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO·Dl·N-BUTYLAMINE 
N-NITROSO-Dl-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINO)AZOBENZENE I 

PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENT ACHLORON ITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SAFA OLE 
Energetics (mC11Ka1 

1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,4,6-TRINITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DINITROTOLUENE 

· 2-NITROTOLUENE 
3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
HMX 
NITROBENZENE 
RDX 



TABLE G-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 440F 45 

STREAM ORDER 

SAMPLING ROUND PCB PCB PCB PCB 
LOCATION 13$065 13$066 13$067 135068 
SAMPLE NUMBER 13$0651224 13$0660006 13$0670006 13$0680006 
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL 
DEPTH RANGE 1 ·2 0·0.5 0-0.5 0-0.5 
SAMPLE DATE 81.2612006 81.27/2006 8/2812006 812812006 
TETRYL 
Herbicides (uwki:i) 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
PCBs (ua/kal 
AROCLOR· 1016 4000 u 
AROCLOR· 1221 4000 u 
AROCLOR· 1232 4000 u 
AROCLOR· 1242 4000 u 
AROCLOR-1248 7700 J 
AROCLOR-1254 4000 u 
AROCLOR-1260 4000 u 
Petroleum Hvdrocarbons {ma11ca1 
DIESEL RANGE ORGANICS 
GASOLINE RANGE ORGANICS 
OIL RANGE ORGANICS (C24-C40) 
Field PCB Results (malkal 
TOTAL PCBS AS AROCLOR-1254 0.5 u 1.15 0.31 J 0.18 J 
lnori:ianics (ma1Ka1 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 



TABLEG-4 

SUMMARY OF ANALYTIC RESULTS 
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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STREAM ORDER 

SAMPLING ROUND PCB PCB PCB PCB 
LOCATION 13$065 135066 135067 13$068 
SAMPLE NUMBER 13$0651224 1350660006 1350670006 1350680006 
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL 
DEPTH RANGE 1·2 0·0.5 0·0.5 0-0.5 
SAMPLE DATE 8126/2006 812712006 8/2812006 812812006 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 
VANADIUM 
ZINC 
AVSISEM Parameters (UMOIG) 
ACID VOLATILE SULFIDE, SEM 
CADMIUM, SEM 
COPPER,SEM 
LEAD,SEM 
MERCURY, SEM 
NICKEL, SEM 
SEM/AVS, SEM IS.U.l 
ZINC, SEM 
Miscellaneous Parameters 
CATION EXCHANGE CAPACITY 
PH S.U. 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT01 13MWT01 
SAMPLING ROUND 01 02 
SAMPLE NUMBER 13GWT0101 13GWT0102 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 4126/2003 11/23/2003 
Volatile Oraanics (ua/Ll 
1, 1, 1,2-TETRACHLOROETHANE 
1, 1, 1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYLENE CHLORIDE 

TABLEG-5 

SUMMARY OF ANAL me RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE1 OF90 

UPPER UPPER UPPER UPPER 
13MWT01 13MWT02 13MWT02 13MWT02 

03 01 02 03 
13GWT0103 13GWT0201 13GWT0202 13GWT0203 

NORMAL NORMAL NORMAL NORMAL 
811/2004 4/26/2003 12/7/2003 7124/2004 

UPPER UPPER UPPER UPPER UPPER 
13MWT03 13MWT03 13MWT03 13MWT03 13MWT03 

01 01 02 02 03 
13GWT0301 13GWT0301-F 13GWT0302 13GWT0302-F 13GWT0303 

NORMAL NORMAL NORMAL NORMAL NORMAL 
4/2&12003 4/26.t:Z003 11/11/2003 11/11/2003 712412004 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT01 13MWT01 
SAMPLING ROUND 01 02 
SAMPLE NUMBER 13GWT0101 13GWT0102 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 412612003 1112312003 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENE$ 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Oraanics lunlL\ 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOOUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANEl 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (Ml~E FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE20F90 

UPPER UPPER UPPER UPPER 
13MWT01 13MWT02 13MWT02 13MWT02 

03 01 02 03 
13GWT0103 13GWT0201 13GWT0202 13GWT0203 

NORMAL NORMAL NORMAL NORMAL 
811/2004 4/26/2003 1217/2003 7/2412004 

UPPER UPPER UPPER UPPER UPPER 
13MWT03 13MWT03 13MWT03 13MWT03 13MWT03 

01 01 02 02 03 
13GWT0301 13GWT0301·F 13GWT0302 13GWT0302·F 13GWT0303 

NORMAL NORMAL NORMAL NORMAL NORMAL 
4126/2003 412612003 11/11/2003 11/11/2003 7/2412004 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT01 13MWT01 
SAMPLING ROUND 01 02 
SAMPLE NUMBER 13GWT0101 13GWT0102 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 4/26/2003 11/2312003 
4-AMIN081PHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYL8ENZ(A)ANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
8ENZO(A)ANTHRACENE 
8ENZO(A)PYRENE 
8ENZO(B)FLUORANTHENE 
BENZO(G,H,llPERYLENE 
8ENZOCKlFLUORANTHENE 
8ENZVL ALCOHOL 
818(2-CHLOROETH0;1;Y1METHANE 
818(2-CHLOROETHYLlETHER 
81812-ETHYLHEXYLlPHTHALA TE 
BUTYLBENZVLPHTHALATE 
CHLOR08ENZILATE 
CHRY8ENE 
Dl-N-8UTYL PHTHALATE 
01-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZOIA,HlANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALA TE 
DIPHENYLAMINE 
ETHYL METHANE 8ULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOR08ENZENE 
HEXACHLOR08UTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 {MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE30F90 

UPPER UPPER UPPER UPPER 
13MWT01 13MWT02 13MWT02 13MWT02 

03 01 02 03 
13GWT0103 13GWT0201 13GWT0202 13GWT0203 

NORMAL NORMAL NORMAL NORMAL 
811/2004 4126/2003 12/7/2003 7124/2004 

UPPER UPPER UPPER UPPER UPPER 
13MWT03 13MWT03 13MWT03 13MWT03 13MWT03 

01 01 02 02 03 
13GWT0301 13GWT0301 ·F 13GWT0302 13GWT0302-F 13GWT0303 

NORMAL NORMAL NORMAL NORMAL NORMAL 
4/26/2003 412612003 11/11/2003 11/1112003 7/2412004 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT01 13MWT01 
SAMPLING ROUND 01 02 
SAMPLE NUMBER 13GWT0101 13GWT0102 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 4/26f2003 11123/2003 
HEXACHLOROPROPENE 
INDENOl1,2,3-CDlPYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO-Dl-N-BUTYLAMINE 
N-NITROSO-Dl-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINO)AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRE NE 
PYRIDINE 
SAFA OLE 
Eneraetics {ua/U 
1,3,5-TRINITROBENZENE 0.47 u 0.263 u 
1,3-DINITROBENZENE 0.47 u 0.263 u 
2,2' ,6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 0.526 u 
2,4,6-TRINITROTOLUENE 0.47 u 0.263 u 
2,4-DIAMIN0-6-NITROTOLUENE 0.263 u 
2,4-DINITROTOLUENE 0.47 u 0.263 u 
2,6-DIAMIN0-4-NITROTOLUENE 0.263 u 
2,6-DINITROTOLUENE 0.47 u 0.263 u 
2-AMIN0-4,6-DINITROTOLUENE 0.47 u 0.263 u 
2-NITROTOLUENE 0.47 u 0.263 u 
3,5-DINITROANILINE 0.263 u 
3-NITROTOLUENE 0.47 u 0.263 u 
4-AMIN0-2,6-DINITROTOLUENE 0.47 u 0.263 u 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE40F90 

UPPER UPPER UPPER UPPER 
13MWT01 13MWT02 13MWT02 13MWT02 

03 01 02 03 
13GWT0103 13GWT0201 13GWT0202 13GWT0203 

NORMAL NORMAL NORMAL NORMAL 
811/2004 4/26/2003 12/7/2003 7124/2004 

0.25 u 0.495 u 0.278 u 0.26 u 
0.25 u 0.495 u 0.278 u 0.26 u 

0.556 u 
0.25 u 0.495 u 0.278 u 0.26 u 

0.278 u 
0.25 u 0.495 u 0.278 u 0.26 u 

0.278 u 
0.25 u 0.495 u 0.278 u 0.26 u 
0.25 u 0.495 u 0.278 u 0.26 u 
0.25 u 0.495 u 0.278 u 0.26 u 

0.278 u 
0.25 u 0.495 u 0.278 u 0.26 u 
0.25 u 0.495 u 0.278 u 0.26 u 

UPPER UPPER UPPER UPPER UPPER 
13MWT03 13MWT03 13MWT03 13MWT03 13MWT03 

01 01 02 02 03 
13GWT0301 13GWT0301-F 13GWT0302 13GWT0302·F 13GWT0303 

NORMAL NORMAL NORMAL NORMAL NORMAL 
4/26/2003 4/26/2003 11111/2003 11/11/2003 7124/2004 

0.265 u 0.255 u 0.26 u 
0.265 u 0.255 u 0.26 u 

0.51 u 
0.265 u 0.255 u 0.26 u 

0.255 u 
0.265 u 0.255 u 0.26 u 

0.255 u 
0.265 u 0.255 u 0.26 u 
0.265 u 0.255 u 0.26 u 
0.265 u 0.255 u 0.26 u 

0.255 u 
0.265 u 0.255 u 0.26 u 
0.265 u 0.255 u 0.26 u 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT01 13MWT01 
SAMPLING ROUND 01 02 
SAMPLE NUMBER 13GWT0101 13GWT0102 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 4l'26/2003 11/2312003 
4-NITROTOLUENE 0.47 u 0.263 u 
DNX 0.263 u 
HMX 1 1 
MNX 0.263 u 
NITROBENZENE 0.47 u 0.263 u 
PICRAMIC ACID 
PICRICACID 
ROX 0.44 u 0.35 J 
TETRYL 0.47 u 0.263 u 
TNX 0.263 u 
Herbicides (unlL\ 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals (ug/L) 
ALUMINUM 598 J 699 J 
ANTIMONY 0.24 u 0.02 u 
ARSENIC 0.23 u 0.17 u 
BARIUM 55.4 J 46.8 J 
BERYLLIUM 1.2 u 1.2 u 
CADMIUM 0.18 u 0.06 u 
CALCIUM 9720 J 7190 J 
CHROMIUM 0.2 u 0.73 u 
COBALT 36 J 29.9 J 
COPPER 2.9 J 1.4 u 
IRON 135 J 61.7 u 
LEAD 1.4 u 1.2 u 
LITHIUM 21.1 J 
MAGNESIUM 6790 J 5850 J 
MANGANESE 689 J 566 u 
MERCURY 0.16 J 0.39 
NICKEL 26.6 J 21.1 J 
POTASSIUM 494 J 403 J 
SELENIUM 0.17 u 0.05 u 
SILVER 0.18 u 0.03 u 
SODIUM 24300 J 26100 J 
STRONTIUM 53.3 J 
THALLIUM 0.11 u 0.08 u 
TIN 0.1 u 0.1 u 
TITANIUM 4 J 0.21 u 
VANADIUM 0.08 u 0.06 u 
ZINC 29.7 J 29.9 J 
Dissolved Metals (uQ/L) 
ALUMINUM FIL TEAED 
ANTIMONY, FILTERED 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE50F90 

UPPER UPPER UPPER UPPER 
13MWT01 13MWT02 13MWT02 13MWT02 

03 01 02 03 
13GWT0103 13GWT0201 13GWT0202 13GWT0203 

NORMAL NORMAL NORMAL NORMAL 
811/2004 4126!2003 121712003 7124/2004 
0.25 u 0.495 u 0.278 u 0.26 u 

0.278 u 
1.3 0.495 u 0.278 u 0.26 u 

0.278 u 
0.25 u 0.495 u 0.278 u 0.26 u 

0.3 J 0.465 u 0.278 u 0.26 u 
0.25 u 0.495 u 0.278 u 0.26 u 

0278 u 

659 J 244 J 
0.06 u 0.06 u 
0.65 J 0.87 u 
27.5 J 18.1 J 
0.63 u 0.3 u 
0.38 u 0.34 u 

94100 J 113000 J 
1.1 J 0.71 u 
119 J 71 J 
2.7 J 2 J 

10500 J 15200 J 
0.53 u 0.36 u 
208 J 

60200 J 69800 J 
4580 J 5100 J 
0.02 u 0.007 u 
289 J 170 J 
6910 J 7090 J 
0.91 u 0.27 u 
0.12 u 0.03 u 

102000 J 129000 J 
396 J 
0.13 u 0.15 u 
0.33 u 0.14 u 
5.8 J 2.2 u 

0.68 J 0.39 u 
140 J 96.7 J 

UPPER UPPER UPPER UPPER UPPER 
13MWT03 13MWT03 13MWT03 13MWT03 13MWT03 

01 01 02 02 03 
13GWT0301 13GWT0301-F 13GWT0302 13GWT0302-F 13GWT0303 

NORMAL NORMAL NORMAL NORMAL NORMAL 
4l'26/2003 4l'26/2003 11/11/2003 11/1112003 7/24/2004 
0.265 u 0.255 u 0.26 u 

0.255 u 
0.29 J 0.51 J 0.38 J 

0.255 u 
0.265 u 0.255 u 0.26 u 

0.25 u 0.3 J 0.33 J 
0.265 u 0.255 u 0.26 u 

0255 u 

I 

3990 J 627 J 
0.13 u 0.02 u 

1 J 0.31 u 
74.5 J 62.1 J 
1.2 u 1.8 u 

0.82 u 0.37 u 
34800 J 26100 J 

7.1 J 1.4 u 
48.8 J 25 J 
5.6 J 3.2 J 

1910 J 344 u 
2 u 0.67 u 
74 J 

17000 J 15800 J 
302 J 211 J 

0.02 u 0.02 u 
99.7 J 76.3 J 
2860 J 1040 J 
0.32 u 0.04 u 
0.43 u 0.03 u 

37400 J 40700 J 
97.8 J 
0.23 u 0.04 u 
0.34 u 0.1 u 

32 J 8.5 J 
5.8 J 0.76 u 
161 J 97.7 J 

226 J 790 J 
0.36 u 0.08 u 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT01 13MWT01 
SAMPLING ROUND 01 02 
SAMPLE NUMBER 13GWT0101 13GWT0102 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 4/26/2003 11/23/2003 
ARSENIC, FIL TEAED 
BARIUM, FIL TEAED 
BERYLLIUM, FIL TEAED 
CADMIUM, FIL TEAED 
CALCIUM, FILTERED 
CHROMIUM, FILTERED 
COBALT, FILTERED 
COPPER, FIL TEAED 
IRON, FIL TEAED 
LEAD, FIL TEAED 
LITHIUM, FIL TEAED 
MAGNESIUM, FIL TEAED 
MANGANESE, FIL TEAED 
MERCURY, FILTERED 
NICKEL, FIL TEAED 
POTASSIUM, FILTERED 
SELENIUM, FILTERED 
SILVER, FILTERED 
SODIUM, FILTERED 
STRONTIUM, FILTERED 
THALLIUM, FIL TEAED 
TIN, FILTERED 
TITANIUM, FILTERED 
VANADIUM, FILTERED 
ZINC, FIL TEAED 
Field Parameters Cma/l...l 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 1.28 1.4 
HYDROGEN SULFIDE IH2Sl 
IRON(+2) 
MANGANESE(+2) 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL CMVl 220 385.4 
PH IS.U.l 4.68 4.17 
SPECIFIC CONDUCTANCE CMS/CMl 0.229 0.233 
SULFIDE 
TEMPERATURE IC l 12.59 17.04 
TURBIDITY (NTU) 3.8 4.39 
Miscellaneous Parameters (mall...\ 
AMMONIA-N O.o1 U 0.005 UJ 
NITRITE/NITRA TE-N 0.07 0.15 J 
TOTAL ORGANIC CARBON 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE60F90 

UPPER UPPER UPPER UPPER 
13MWT01 13MWT02 13MWT02 13MWT02 

03 01 02 03 
13GWT0103 13GWT0201 13GWT0202 13GWT0203 

NORMAL NORMAL NORMAL NORMAL 
811/2004 4126/2003 12'1/2003 7/2412004 

10 u 
40 

4.2 4 2.19 
1.98 5.75 

0 
2.05 
5.4 

0.003 
461.2 191 157.9 616.2 
3.57 4.61 5.25 3.39 

0.255 1.244 1.23 1.501 
0 

18.75 15.28 10.43 19.59 
9.5 6.8 6.62 2.3 

0.13 0.24 J 
0.02 u 0.05 UJ 

UPPER UPPER UPPER UPPER UPPER 
13MWT03 13MWT03 13MWT03 13MWT03 13MWT03 

01 01 02 02 03 
13GWT0301 13GWT0301·F 13GWT0302 13GWT0302·F 13GWT0303 

NORMAL NORMAL NORMAL NORMAL NORMAL 
4126/2003 4/26/2003 11111/2003 11/11/2003 7/2412004 

0.5 u 0.5 u 
71.1 J 55.8 J 
1.1 u 2.5 J 

0.97 u 0.76 u 
30900 J 27100 J 
0.48 u 0.24 u 
55.7 J 43.4 J 
4.5 J 6.2 J 
344 J 219 u 

0.25 u 0.82 u 
78.5 J 

16800 J 16000 J 
300 J 278 J 

0.02 u 0.02 u 
107 J 107 J 

1890 J 1440 J 
0.33 u 0.07 u 
0.25 u 0.03 u 

35000 J 40600 J 
97.1 J 
0.25 u 0.07 u 
0.19 u 0.1 u 
2.6 J 3.8 u 

0.31 u 0.1 u 
178 158 J 

10 u 
50 
6 3.66 

4.5 4.45 
0 

0.03 
0.1 

0.006 
152.7 345 107.4 
5.56 5.32 5.52 

0.445 0.487 0.528 
0.06 

13.14 18 19.98 
38 328 > 9.2 

I 0.12 0.o7 
0.07 0.09 

0.5 u 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT04 13MWT04 
SAMPLING ROUND 01 02 
SAMPLE NUMBER 13GWT0401 13GWT0402 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 4127/2003 11/23/2003 
Volatile Organics (unJL\ 

1, 1, 1,2-TETRACHLOROETHANE 
1, 1, 1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYLENE CHLORIDE 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE70F90 

UPPER UPPER UPPER UPPER 
13MWT04 13MWT05 13MWT05 13MWT05 

03 01 01 02 
13GWT0403 13GWT0501 13GWT0501·F 13GWT0502 

NORMAL NORMAL NORMAL NORMAL 
7/24/2004 4127/2003 4/27/2003 11/6/2003 

UPPER UPPER UPPER UPPER UPPER 
13MWT05 13MWT05 13MWT05 13MWT06 13MWT06 

02 03 03 01 01 
13GWT0502·F 13GWT0503 13GWT0503-F 13GWT0601 13GWT0601·F 

NORMAL NORMAL NORMAL NORMAL NORMAL 
11/6/2003 7/24/2004 7/24/2004 4/27/2003 4/27/2003 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT04 13MWT04 
SAMPLING ROUND 01 02 
SAMPLE NUMBER 13GWT0401 13GWT0402 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 4/'ZT/2003 11/2312003 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS· 1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Oraanics (unJL\ 

1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBISl1-CHLOROPROPANEl 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE80F90 

UPPER UPPER UPPER UPPER 
13MWT04 13MWT05 13MWT05 13MWT05 

03 01 01 02 
13GWT0403 13GWT0501 13GWT0501 ·F 13GWT0502 

NORMAL NORMAL NORMAL NORMAL 
7124/2004 4/'ZT/2003 4/'ZT/2003 11/6/2003 

UPPER UPPER UPPER UPPER UPPER 
13MWT05 13MWT05 13MWT05 13MWT06 13MWT06 

02 03 03 01 01 
13GWT0502·F 13GWT0503 13GWT0503-F 13GWT0601 13GWT0601 ·F 

NORMAL NORMAL NORMAL NORMAL NORMAL 
111612003 7124/2004 7124/2004 4127/2003 412712003 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT04 13MWT04 
SAMPLING ROUND 01 02 
SAMPLE NUMBER 13GWT0401 13GWT0402 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 412712003 11/23/2003 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZ(AlANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
8ENZO A)ANTHRACENE 
8ENZO A)PYRENE 
8ENZO 8lFLUORANTHENE 
8ENZO G,H,l)PERYLENE 
8ENZO KlFLUORANTHENE 
8ENZVL ALCOHOL 
81512-CHLOROETHOXYJMETHANE 
81512-CHLOROETHYLlETHER 
81512-ETHYLHEXYLlPHTHALA TE 
8UTYL8ENZVLPHTHALATE 
CHLOROBENZILATE 
CHRY5ENE 
Dl-N-8UTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZO(A,HlANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE90F90 

UPPER UPPER UPPER UPPER 
13MWT04 13MWT05 13MWT05 13MWT05 

03 01 01 02 
13GWT0403 13GWT0501 13GWT0501-F 13GWT0502 

NORMAL NORMAL NORMAL NORMAL 
712412004 412712003 4127/2003 11/612003 

UPPER UPPER UPPER UPPER UPPER 
13MWT05 13MWT05 13MWT05 13MWT06 13MWT06 

02 03 03 01 01 
13GWT0502-F 13GWT0503 13GWT0503-F 13GWT0601 13GWT0601-F 

NORMAL NORMAL NORMAL NORMAL NORMAL 
11/6/2003 7/2412004 7124/2004 4127/2003 412712003 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT04 13MWT04 
SAMPLING ROUND 01 02 
SAMPLE NUMBER 13GWT0401 13GWT0402 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 412712003 11123/2003 
HEXACHLOROPROPENE 
INDENOl1,2,3-CDlPYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROS0-01-N-BUTYLAMINE 
N-NITROS0-01-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-IDIMETHYLAMINO)AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRE NE 
PYRIDINE 
SAFROLE 
Eneraetics Cuall\ 
1,3,5-TRINITROBENZENE 0.26 u 0.281 u 
1,3-DINITROBENZENE 0.26 u 0.281 u 
2,2' ,6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 0.562 u 
2,4,6-TRINITROTOLUENE 0.26 u 0.281 u 
2,4-DIAMIN0-6-NITROTOLUENE 0.281 u 
2,4-DINITROTOLUENE 0.26 u 0.281 u 
2,6-DIAMIN0-4-NITROTOLUENE 0.281 u 
2 6-DINITROTOLUENE 0.26 u 0.281 u 
2-AMIN0-4,6-DINITROTOLUENE 0.26 u 0.281 u 
2-NITROTOLUENE 0.26 u 0.281 u 
3,5-DINITROANILINE 0.281 u 
3-NITROTOLUENE 0.26 u 0.281 u 
4-AMIN0-2,6-DINITROTOLUENE 0.26 u 0.281 u 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE100F90 

UPPER UPPER UPPER UPPER 
13MWT04 13MWT05 13MWT05 13MWT05 

03 01 01 02 
13GWT0403 13GWT0501 13GWT0501-F 13GWT0502 

NORMAL NORMAL NORMAL NORMAL 
7124/2004 4127/2003 4127/2003 11/6/2003 

0 .. 27 u 0.155 u 0.263 UJ 
0.27 u 0.3 J 0.263 u 

0.526 u 
0.27 u 0.155 u 0.263 UJ 

0.263 u 
0.27 u 0.155 u 0.263 w 

0.263 u 
0.27 u 0.155 u 0.263 UJ 
0.27 u 0.155 u 0.263 UJ 
0.27 u 0.155 u 0.263 UJ 

0.263 u 
0.27 u 0.155 u 0.263 w 
0.27 u 0.155 u 0.263 u 

UPPER UPPER UPPER UPPER UPPER 
13MWT05 13MWT05 13MWT05 13MWT06 13MWT06 

02 03 03 01 01 
13GWT0502-F 13GWT0503 13GWT0503-F 13GWT0601 13GWT0601-F 

NORMAL NORMAL NORMAL NORMAL NORMAL 
111612003 7/24/2004 7124/2004 4127/2003 4127/2003 

0.26 u 0.19 u 
0.26 u 0.19 u 

0.26 u 0.19 u 

0.26 u 0.19 u 

0.26 u 0.19 u 
0.26 u 0.19 u 
0.26 u 0.19 u 

0.26 u 0.19 u 
0.26 u 0.19 u 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT04 13MWT04 
SAMPLING ROUND 01 02 
SAMPLE NUMBER 13GWT0401 13GWT0402 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 4127/2003 11/23/2003 
4-NITROTOLUENE 0.26 u 0.281 u 
DNX 0.281 u 
HMX 3.3 4.1 
MNX 0.281 u 
NITROBENZENE 0.26 u 0.281 u 
PICRAMIC ACID 
PICRICACID 
ROX 4.1 3.4 
TETRVL 0.26 u 0.281 u 
TNX 0.281 u 
Herbicides (ua/Ll 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals (ua/Ll 
ALUMINUM 8050 J 1530 J 
ANTIMONY 0.19 u 0.02 u 
ARSENIC 1.8 J 0.5 u 
BARIUM 154 J 91.8 J 
BERYLLIUM 3.5 J 1.2 u 
CADMIUM 1.9 u 0.52 u 
CALCIUM 34800 J 19000 J 
CHROMIUM 1.5 J 0.49 u 
COBALT 111 J 38.8 J 
COPPER 3.8 J 2.1 J 
IRON 5400 J 1530 J 
LEAD 3.2 J 0.94 u 
LITHIUM 126 J 
MAGNESIUM 16700 J 8720 J 
MANGANESE 1330 J 441 u 
MERCURY 0.02 u 0.007 u 
NICKEL . 314 J 107 J 
POTASSIUM 7760 J 3920 J 
SELENIUM 0.61 u 0.23 u 
SILVER 0.24 u 0.03 u 
SODIUM 22800 J 19000 J 
STRONTIUM 101 J 
THALLIUM 0.6 u 0.16 u 
TIN 0.22 u 0.1 u 
TITANIUM 7.8 J 4.7 J 
VANADIUM 0.79 J 0.32 u 
ZINC 358 J 97.3 J 
Dissolved Metals (ua/Ll 
ALUMINUM FILTERED 
ANTIMONY, FILTERED 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 11 OF90 

UPPER UPPER UPPER UPPER 
13MWT04 13MWT05 13MWT05 13MWT05 

03 01 01 02 
13GWT0403 13GWT0501 13GWT0501-F 13GWT0502 

NORMAL NORMAL NORMAL NORMAL 
7124/2004 4127/2003 4/27/2003 11/6/2003 

0.27 u 0.155 u 0.263 UJ 
0.31 J 

4.7 13 10 
0.263 u 

0.27 u 0.155 u 0.263 u 

3.1 0.77 J 1.4 
0.27 u 0.155 u 0.263 u 

0.263 u 

21700 J 139000 J 
0.09 u 0.32 u 
4.7 J 24.1 J 
126 J 727 J 
1.2 u 5.9 J 

0.39 u 0.69 u 
40200 J 35300 J 
36.4 J 145 J 
34.2 J 48.6 J 
10.1 J 48.3 J 
9860 J 68900 J 
8.1 J 46.5 J 
40 J 

35700 J 35400 J 
172 J 209 J 

0.02 u 0.097 J 
96.2 J 153 J 
8390 J 27500 J 
0.42 u 1.3 u 
0.05 u 0.2 u 

57900 J 49600 J 
189 J 
0.2 u 1.2 u 

0.67 u 1.6 u 
180 J 659 J 
34.3 J 135 J 
114 J 334 J 

254 J 
0.1 u 

UPPER UPPER UPPER UPPER UPPER 
13MWT05 13MWT05 13MWT05 13MWT06 13MWT06 

02 03 03 01 01 
13GWT0502-F 13GWT0503 13GWY0503-F 13GWT0601 13GWT0601-F 

NORMAL NORMAL NORMAL NORMAL NORMAL 
111612003 7/24/2004 7124/2004 4127/2003 4/27/2003 

0.26 u 0.19 u 

12 0.97 

0.26 u 0.19 u 

0.85 2 
0.26 u 0.19 u 

510 J 12300 J 
0.57 u • 0.19 u 
0.8 u 4 J 
31.9 J 178 J 
1.4 u 0.58 u 
0.6 u 0.56 u 

30900 J 36700 J 
2 u 18.7 J 

43.2 J 3.6 J 
4.1 u 7.3 J 
485 J 12000 J 
1.5 u 7.1 J 

15.7 J 
24200 J 17700 J 

135 J 505 J 
0.03 u 0.02 u 
99.4 J 11.7 J 
1750 J 10300 J 
0.3 u 0.69 u 

0.55 u 0.49 u 
50800 J 58000 J 

203 J 
0.35 u 0.11 u 
0.41 u 1.3 u 

85 J 
1.1 J 15.8 J 
183 J 30.3 J 

164 u 124 J 826 J 
0.28 u I 0.23 u 0.17 u 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT04 13MWT04 
SAMPLING ROUND 01 02 
SAMPLE NUMBER 13GWT0401 13GWT0402 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 4127/2003 11/23/2003 
ARSENIC, FILTERED 
BARIUM, FIL TEAED 
BERYLLIUM, FIL TEAED 
CADMIUM, FILTERED 
CALCIUM, FIL TEAED 
CHROMIUM, FILTERED 
COBALT, FILTERED 
COPPER, FIL TEAED 
IRON, FILTERED 
LEAD, FILTERED 
LITHIUM, FIL TEAED 
MAGNESIUM, FIL TEAED 
MANGANESE, FIL TEAED 
MERCURY, FIL TEAED 
NICKEL, FILTERED 
POTASSIUM, FILTERED 
SELENIUM, FILTERED 
SILVER, FILTERED 
SODIUM, FIL TEAED 
STRONTIUM, FILTERED 
THALLIUM, FIL TEAED 
TIN, FIL TEAED 
TITANIUM, FILTERED 
VANADIUM, FILTERED 
ZINC, FIL TEAED 
Field Parameters lmnlL\ 

ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 4.3 4.14 
HYDROGEN SULFIDE CH2Sl 
IRONC+2l 
MANGANESEl+2l 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL IMV) 216.1 243.6 
PH CS.U.l 4.77 5.24 
SPECIFIC CONDUCTANCE (MS/CM) 0.316 0.228 
SULFIDE 
TEMPERATURE CC l 13.73 16.45 
TURBIDITY INTUl 6 6.85 
Miscellaneous Parameters {mn/L\ 
AMMONIA-N I 0.39 0.08 J 
NITRITE/NITRA TE-N I 0.24 0.27 J 
TOTAL ORGANIC CARBON 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE ALL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER 
13MWT04 13MWT05 13MWT05 13MWT05 

03 01 01 02 
13GWT0403 13GWT0501 13GWT0501-F 13GWT0502 

NORMAL NORMAL NORMAL NORMAL 
7/2412004 4127/2003 4127/2003 11/6/2003 

0.8 J 
22.8 J 
0.46 u 
0.26 u 

39800 J 
2.6 J 
35 J 
3.4 J 

93.8 J 
0.21 u 
27.4 J 

32200 J 
133 J 

0.02 u 
90.5 J 
4540 J 
0.28 u 
0.53 u 

55000 J 
188 J 

0.06 u 
0.11 u 
4.5 J 

0.46 u 
111 J 

10 u 
33 

1.62 4 
0.6 3.96 

0 
0.11 
1.3 

0.012 
455.2 76 432 
5.03 5.83 5.4 

0.201 0.632 0.558 
0.09 

18.86 15.18 15.42 
7.9 8.8 18.6 

0.05 0.65 
0.03 0.09 

UPPER UPPER UPPER UPPER UPPER 
13MWT05 13MWT05 13MWT05 13MWT06 13MWT06 

02 03 03 01 01 
13GWT0502-F 13GWT0503 13GWT0503-F 13GWT0601 13GWT0601-F 

NORMAL NORMAL NORMAL NORMAL NORMAL 
11/6/2003 7/2412004 7/24/2004 4127/2003 4127/2003 

0.32 u 0.44 u 0.51 u 
26.2 J 27.9 J 41.6 J 
0.5 u 0.93 u 0.05 u 

0.47 u 0.26 u 0.17 u 
33900 J 26100 J 34900 J 
0.39 u 1.2 u 1.3 J 
39.3 J 38.2 J 1.3 J 
2.5 J 5.2 u 0.63 u 
184 u 55.3 u 772 J 
0.37 u 0.53 u 0.3 u 

9.7 J 
26000 J 20000 J 16700 J 

141 J 111 J 543 J 
0.02 u 0.03 u 0.2 u 
93.8 J 87.6 J 3.2 J 
2050 J 1540 J 7110 J 
0.17 u 0.1 u 0.29 u 
0.03 u 0.06 u 0.04 u 

50500 J 40500 J 49700 J 
159 J 

0.04 u 0.04 u 0.05 u 
0.1 u 0.07 u 0.34 u 
3.3 u 9.3 J 

0.11 u 0.15 u 1.1 J 
190 J 168 J 3.6 J 

0.87 
3.15 

97 88 
6.6 6.63 

0.468 0.495 

20.05 12.46 
75 650 

0.02 
0.03 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT06 13MWT06 
SAMPLING ROUND 02 02 
SAMPLE NUMBER 13GWT0602 13GWT0602-F 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 1W7/2003 12/10/2003 
Volatile Oraanics {uall...\ 
1, 1, 1,2-TETRACHLOROETHANE 
1, 1, 1 ·TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1 ·DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2,3· TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
AC ROLE IN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYLMETHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYLENE CHLORIDE 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 130F90 

UPPER UPPER UPPER UPPER 
13MWT06 13MWT07 13MWT07 13MWT07 

03 01 02 02 
13GWT0603 13GWT0701 13GWT0702 13GWT0702-D 

NORMAL NORMAL ORIG DUP 
7/2512004 4127/2003 11/10/2003 11/10/2003 

UPPER UPPER UPPER UPPER UPPER 
13MWT07 13MWT07 13MWT08 13MWT08 13MWT08 

03 03 01 02 02 
13GWT0703 13GWT0703-D 13GWT0801 13GWT0802 13GWT0802-D 

ORIG DUP NORMAL ORIG DUP 
7/25/2004 7/25/2004 4'26/2003 11/23/2003 1112312003 

. 



WATER BEARING ZONE . UPPER UPPER 
LOCATION 13MWT06 13MWT06 
SAMPLING ROUND 02 02 
SAMPLE NUMBER 13GWT0602 13GWT0602-F 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 1211/2003 12110/2003 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Oraanics (ua/Ll 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANEl 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE140F90 

UPPER UPPER UPPER UPPER 
13MWT06 13MWT07 13MWT07 13MWT07 

03 01 02 02 
13GWT0603 13GWT0701 13GWT0702 13GWT0702-D 

NORMAL NORMAL ORIG DUP 
7/25/2004 4/27/2003 11110/2003 11/10/2003 

UPPER UPPER UPPER UPPER UPPER 
13MWT07 13MWT07 13MWT08 13MWT08 13MWT08 

03 03 01 02 02 
13GWT0703 13GWT0703-D 13GWT0801 13GWT0802 13GWT0802-D 

ORIG DUP NORMAL ORIG DUP 
7/25/2004 7125/2004 4/26/2003 11/23/2003 11123/2003 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT06 13MWT06 
SAMPLING ROUND 02 02 
SAMPLE NUMBER 13GWT0602 13GWT0602·F 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 1217/2003 12110/2003 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZCA\ANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZO A\ANTHRACENE 
BENZO A\PYRENE 
BENZO B\FLUORANTHENE 
BENZO G,H,l\PERYLENE 
BENZO K\FLUORANTHENE 
BENZVL ALCOHOL 
BIS(2-CHLOROETHOXYlMETHANE 
BIS(2-CHLOROETHYL\ETHER 
BIS(2-ETHYLHEXYL\PHTHALATE 
BUTYL BENZYL PHTHALATE 
CHLOROBENZILATE 
CHRYSENE 
Dl-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZOIA,H\ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 150F90 

UPPER UPPER UPPER UPPER 
13MWT06 13MWT07 13MWT07 13MWT07 

03 01 02 02 
13GWT0603 13GWT0701 13GWT0702 13GWT0702·D 

NORMAL NORMAL ORIG DUP 
7/25/2004 4/27/2003 11N0/2003 11N0/2003 

UPPER UPPER UPPER UPPER UPPER 
13MWT07 13MWT07 13MWT08 13MWT08 13MWT08 

03 03 01 02 02 
13GWT0703 13GWT0703·D 13GWT0801 13GWT0802 13GWT0802·D 

ORIG DUP NORMAL ORIG DUP 
7125/2004 7/25/2004 4/26/2003 11123/2003 11/23/2003 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT06 13MWT06 
SAMPLING ROUND 02 02 
SAMPLE NUMBER 13GWT0602 13GWT0602·F 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 12/7/2003 12110/2003 
HEXACHLOROPROPENE 
INDENOl1,2,3-CDJPYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KEPONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROS0-01-N-BUTYLAMINE 
N-NITROS0-01-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINO\AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SAFROLE 
Energetics (ua/L\ 
1,3,5-TRINITROBENZENE 0.272 u 
1,3-DINITROBENZENE 0.272 u 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 0.543 u 
2,4,6-TRINITROTOLUENE 0.272 u 
2,4-DIAMIN0-6-NITROTOLUENE 0.272 u 
2,4-DINITROTOLUENE 0.272 u 
2,6-DIAMIN0-4-NITROTOLUENE 0.272 u 
2,6-DINITROTOLUENE 0.272 u 
2-AMIN0-4,6-DINITROTOLUENE 0.272 u 
2-NITROTOLUENE 0.272 u 
3,5-DINITROANILINE 0.272 u 
3-NITROTOLUENE 0.272 u 
4-AMIN0-2,6-DINITROTOLUENE 0.272 u 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSW~CRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER 
13MWT06 13MWT07 13MWT07 13MWT07 

03 01 02 02 
13GWT0603 13GWT0701 13GWT0702 13GWT0702·D 

NORMAL NORMAL ORIG DUP 
7125/2004 4127/2003 11/10/2003 11/10/2003 

0.26 UJ 0.6 u 0.255 UJ 0.255 UJ 
0.26 UJ 0.6 u 0.255 u 0.255 u 

0.51 u 0.51 u 
0.26 UJ 0.6 u 0.255 w 0.255 UJ 

0.255 u 0.255 u 
0.26 UJ 0.6 u 0.255 UJ 0.255 w 

0.255 u 0.255 u 
0.26 UJ 0.6 u 0.255 UJ 0.255 w 
0.26 UJ 0.6 u 0.255 UJ 0.255 UJ 
0.26 UJ 0.6 u 0.255 UJ 0.255 UJ 

0.255 u 0.255 u 
0.26 UJ 0.6 u 0.255 w 0.255 UJ 
0.26 UJ 0.6 u 0.255 u 0.255 u 

UPPER UPPER UPPER UPPER UPPER 
13MWT07 13MWT07 13MWT08 13MWT08 13MWT08 

03 03 01 02 02 
13GWT0703 13GWT0703-0 13GWT0801 13GWT0802 13GWT0802·D 

ORIG DUP NORMAL ORIG DUP 
7/2512004 7/25/2004 4/2612003 11/2312003 11/23/2003 

0.26 u 0.25 u 0.345 u 0.25 u 0.25 u 
0.26 u 0.25 u 0.345 u 0.25 u 0.25 u 

0.5 u 0.5 u 
0.26 u 0.25 u 0.345 u 0.25 u 0.25 u 

0.25 u 0.25 u 
0.26 u 0.25 u 0.345 u 0.25 u 0.25 u 

0.25 u 0.25 u 
0.26 u 0.25 u 0.345 u 0.25 u 0.25 u 
0.26 u 0.25 u 0.345 u 0.25 u 0.25 u 
0.26 u 0.25 u 0.345 u 0.25 u 0.25 u 

0.25 u 0.25 u 
0.26 u 0.25 u 0.345 u 0.25 u 0.25 u 
0.26 u 0.25 u 0.345 u 0.25 u 0.25 u 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT06 13MWT06 
SAMPLING ROUND 02 02 
SAMPLE NUMBER 13GWT0602 13GWT0602-F 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 1217/2003 12110/2003 
4-NITROTOLUENE 0.272 u 
DNX 0.272 u 
HMX 1.2 
MNX 0.272 u 
NITROBENZENE 0.272 u 
PICRAMIC ACID 
PICRICACID 
ROX 1.7 
TETRYL 0.272 u 
TNX 0.272 u 
Herbicides CunlL\ 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals (unlL\ 
ALUMINUM 1960 J 
ANTIMONY 0.13 u 
ARSENIC 0.61 u 
BARIUM 47.3 J 
BERYLLIUM 0.11 u 
CADMIUM 0.15 u 
CALCIUM 27600 J 
CHROMIUM 3.7 J 
COBALT 0.48 u 
COPPER 1.3 u 
IRON 1520 J 
LEAD 1.1 u 
LITHIUM 
MAGNESIUM 13000 J 
MANGANESE 33.6 J 
MERCURY 0.007 u 
NICKEL 2.9 J 
POTASSIUM 4010 J 
SELENIUM 0.16 u 
SILVER 0.16 u 
SODIUM 44500 J 
STRONTIUM 
THALLIUM 0.08 u 
TIN 0.32 u 
TITANIUM 22.2 J 
VANADIUM 2.7 J 
ZINC 4.8 J 
Dissolved Metals CunlL\ 
ALUMINUM, FILTERED 18.3 u 
ANTIMONY FILTERED 0.34 u 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER 
13MWT06 13MWT07 13MWT07 13MWT07 

03 01 02 02 
13GWT0603 13GWT0701 13GWT0702 13GWT0702-D 

NORMAL NORMAL ORIG DUP 
7/25/2004 4127/2003 11N0/2003 11N0/2003 
0.26 UJ 0.6 u 0.255 UJ 0.255 UJ 

0.255 u 0.255 u 
1.9 J 0.6 u 0.51 0.6 

0.255 u 0.255 u 
0.26 w 0.6 u 0.255 u 0.255 u 

1.9 J 7.2 7.9 8.5 
0.26 UJ 0.6 u 0.255 u 0.255 u 

0.255 u 0255 u 

4320 J 4630 J 4660 J 
0.03 u 0.02 u 0.02 u 
1.6 J 1.6 J 1.7 J 
10.4 J 11.3 J 10.3 J 
8.4 J 9.3 J 9.4 J 

0.64 u 0.46 u 0.55 u 
69400 J 76700 J 78800 J 
0.71 u 0.71 u 0.85 u 
140 J 121 J 123 J 
5 J 5.1 J 5.1 J 

128 J 683 J 737 J 
8.4 J 9.2 J 9.5 J 
154 J 

54300 J 56300 J 58100 J 
1800 J 1810 J 1840 J 
0.16 J 0.19 J 0.23 
299 J 315 J 314 J 
4380 J 4660 J 4790 J 
0.13 u 0.12 u 0.18 u 
0.04 u 0.03 u 0.03 u 
82300 J 92000 J 95300 J 

163 J 
0.21 u 0.19 u 0.23 u 
0.13 u 0.1 u 0.1 u 
4.4 J 2 u 3.9 u 

0.14 u 0.2 u 0.28 u 
382 J 408 J 437 J 

UPPER UPPER UPPER UPPER UPPER 
13MWT07 13MWT07 13MWT08 13MWT08 13MWT08 

03 03 01 02 02 
13GWT0703 13GWT0703-D 13GWT0801 13GWT0802 13GWT0802-D 

ORIG DUP NORMAL ORIG DUP 
712512004 7/2512004 4/26/2003 11/23/2003 11/23/2003 

0.26 u 0.25 u 0.345 u 0.25 u 0.25 u 
0.25 u 0.25 u 

0.26 u 0.25 u 0.345 u 0.3 J 0.36 J 
0.25 u 0.25 u 

0.26 u 0.25 u 0.345 u 0.25 u 0.25 u 

9.3 9.2 0.325 u 0.61 J 0.76 J 
0.26 u 0.25 u 0.345 u 0.25 u 0.25 u 

0.25 u 025 u 

907 J 5280 J 7660 J 
0.03 u 0.09 u 0.06 u 
0.2 u 0.79 u 1.4 u 
24.5 J 40 J 51.7 J 
0.14 u 0.26 u 0.36 u 
0.05 UJ 0.07 u 0.04 u 
2580 u 2030 J 2110 J 
0.99 J 5.7 J 8.9 J 
2.2 J 2.4 J 3.2 J 
1 J 2.9 J 4.2 J 

600 J 3520 J 6090 J 
0.34 u 1.7 u 2.7 J 
6.6 J 

2230 J 2540 J 2750 J 
57.6 u 38.3 J 57.3 J 
0.02 u 0.007 u 0.007 u 
4.2 J 6.1 J 7.6 J 
240 J 718 J 1080 J 
0.08 u 0.08 u 0.07 u 
0.14 u 0.09 u 0.03 u 
8360 J 8580 J 8530 J 
14.5 J 
0.04 u 0.12 u 0.11 u 
0.04 u 0.25 u 0.24 u 
16.8 J 87.5 J 127 J 
1.4 J 8.3 J 12.5 J 
7.4 J 10.9 J 13.9 J 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT06 13MWT06 
SAMPLING ROUND 02 02 
SAMPLE NUMBER 13GWT0602 13GWT0602-F 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 1217/2003 12/10/2003 
ARSENIC, FIL TEAED 0.36 u 
BARIUM, FILTERED 31.5 J 
BERYLLIUM, FIL TEAED 0.03 u 
CADMIUM, FILTERED 0.06 u 
CALCIUM, FILTERED 26900 J 
CHROMIUM, FIL TEAED 0.53 u 
COBALT, FIL TEAED 0.11 u 
COPPER, FIL TEAED 0.87 u 
IRON, FIL TEAED 27.1 u 
LEAD, FILTERED 0.04 u 
LITHIUM, FIL TEAED 
MAGNESIUM, FILTERED 12600 J 
MANGANESE, FIL TEAED 20.9 J 
MERCURY, FIL TEAED 0.007 u 
NICKEL, FIL TEAED 1.6 u 
POTASSIUM, FILTERED 3760 J 
SELENIUM, FIL TEAED 0.15 u 
SILVER, FILTERED 0.03 u 
SODIUM, FILTERED 45800 J 
STRONTIUM, FILTERED 
THALLIUM, FIL TEAED 0.04 u 
TIN, FIL TEAED 0.24 u 
TITANIUM, FILTERED 0.47 u 
VANADIUM, FILTERED 0.41 u 
ZINC, FIL TEAED 2.1 J 
Field Parameters fma/L\ 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 7.35 
HYDROGEN SULFIDE (H2S) 
IRONl+2l 
MANGANESE(+2l 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL (MVl 180.4 
PH (S.U.) 6.45 
SPECIFIC CONDUCTANCE IMS/CM\ 0.363 
SULFIDE 
TEMPERATURE (C) 12.5 
TURBIDITY INTUl 22 
Miscellaneous Parameters fma/L\ 
AMMONIA-N 0.14 
NITRITE/NITRATE-N I 0.7 
TOTAL ORGANIC CARBON 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 {MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER 
13MWT06 13MWT07 13MWT07 13MWT07 

03 01 02 02 
13GWT0603 13GWT0701 13GWT0702 13GWT0702-D 

NORMAL NORMAL ORIG DUP 
712.512.004 412712.003 11110/2003 11110/2003 

6.73 
0.34 1.32 

441.2 278 383.6 
6.08 3.98 3.9 
0.399 1.03 1.054 

18.85 15.6 18.45 
26 6.8 3.01 

0.03 0.005 u 0.005 u 
0.07 0.025 u 0.025 u 

I 

UPPER UPPER UPPER UPPER UPPER 
13MWT07 13MWT07 13MWT08 13MWT08 13MWT08 

03 03 01 02 02 
13GWT0703 13GWT0703-D 13GWT0801 13GWT0802 13GWT0802·D 

ORIG DUP NORMAL ORIG DUP 
712.512.004 712.5/2004 4/26/2003 1112.312003 1112.312003 

10 u 
45 

2.28 5 
2.45 6.44 

0 
0.21 

0 
0.001 

159 206 266.7 
4.12 5.06 5 
1.078 0.74 0.076 

0 
19.8 14.65 15.18 
1.5 10 36 

0,01 u 0.005 UJ 0.005 UJ 
0.02 u 0.025 U I 0.05 J 

I I 



WATER BEARING ZONE UPPER 
LOCATION 13MWT08 
SAMPLING ROUND 02 
SAMPLE NUMBER 13GWT0802-F 
SAMPLE CODE ORIG 
SAMPLE DATE 11/23/2003 
Volatile Oraanics (ualll 
1, 1, 1,2-TETRACHLOROETHANE 
1, 1, 1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
11,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYLMETHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYLENE CHLORIDE 

UPPER 
13MWT08 

02 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE190F90 

UPPER UPPER UPPER UPPER 
13MWT08 13MWT09 13MWT09 13MWT09 

03 01 01 01 
13GWT0802·F·D 13GWT0803 13GWT0901 13GWT0901-D 13GWT0902 

DUP NORMAL ORIG DUP ORIG 
11/23/2003 712312004 4128/2003 412812003 5/912003 

0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
50 u 50 u 
0.5 u 0.5 u 
0.5 UJ 0.5 UJ 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 w 0.5 w 
20 u 20 u 

0.5 UR 0.5 UR 
0.5 u 0.5 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 UJ 0.3 w 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.5 u 0.5 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.5 u 0.5 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.5 u 0.5 u 
0.3 u 0.3 u 
20 u 20 u 
0.3 u 0.3 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.3 u 0.3 u 

UPPER UPPER UPPER UPPER UPPER 
13MWT09 13MWT09 13MWT09 13MWT09 13MWT10 

01 02 02 03 01 
13GWT0902·D 13GWT0903 13GWT0903-D 13GWT0904 13GWT1001 

DUP ORIG DUP NORMAL NORMAL 
51912003 1214/2003 12/4/2003 7131/2004 4127/2003 



WATER BEARING ZONE UPPER 
LOCATION 13MWT08 
SAMPLING ROUND 02 
SAMPLE NUMBER 13GWT0802-F 
SAMPLE CODE ORIG 
SAMPLE DATE 11123/2003 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Oraanics CunlL\ 
1,2,4 5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBISl1-CHLOROPROPANEl 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 

UPPER 
13MWT08 

02 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE200F90 

UPPER UPPER UPPER UPPER 
13MWT08 13MWT09 13MWT09 13MWT09 

03 01 01 01 
13GWT0802-F-D 13GWT0803 13GWT0901 13GWT0901-D 13GWT0902 

DUP NORMAL ORIG DUP ORIG 
11/23/2003 712312004 4128/2003 4128/2003 5/9/2003 

20 u 20 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.5 u 0.5 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.5 u 0.5 u 
0.3 u 0.3 u 

1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u -
1W 1 UJ 1 u 
1 UJ 1 UJ 1 UJ 
1 u 1 u 1 u 
1 u 1 u 1 u 

1 UR 1 u 1 u 
1 UR 1 u 1 u 
1 UR 1 u 1 u 
1 UR 1 u 1 u 
1 UR 1 u 1 u 
1 UR 1 UR 1 UJ 
1 UR 1 u 1 u 
1 u 1 u 1 u 
1 UJ 1 UJ 1 u 
1 UR 1 u 1 u 

0.05 u 0.05 u 
1 UR 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 

1 UR 1 u 1 u 
1 u 1 u 1 u 

1 UR 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 

1 UR 1 UJ 1 u 

UPPER UPPER UPPER UPPER UPPER 
13MWT09 13MWT09 13MWT09 13MWT09 13MWT10 

01 02 02 03 01 
13GWT0902-D 13GWT0903 13GWT0903-D 13GWT0904 13GWT1001 

DUP ORIG DUP NORMAL NORMAL 
5/9/2003 1214/2003 121412003 7/31/2004 4127/2003 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

1 UJ 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 UJ 
1 u 
1 u 
1 u 
1 u 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 



WATER BEARING ZONE UPPER 
LOCATION 13MWT08 
SAMPLING ROUND 02 
SAMPLE NUMBER 13GWT0802-F 
SAMPLE CODE ORIG 
SAMPLE DATE 11fl3/2003 
4-AMIN081PHENYL 
4-8ROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYL8ENZCAlANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
8ENZO(A)ANTHRACENE 
8ENZO A)PYRENE 
8ENZO 8lFLUORANTHENE 
8ENZO G,H,llPERYLENE 
8ENZO KlFLUORANTHENE 
8ENZYL ALCOHOL 
81812-CHLOROETHOXYIMETHANE 
81812-CHLOROETHYLlETHER 
81812-ETHYLHEXYLlPHTHALATE 
8UTYL8ENZVLPHTHALATE 
CHLOR08ENZILATE 
CHRY8ENE 
Dl-N-8UTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
Dl8ENZOIA,HlANTHRACENE 
Dl8ENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOR08ENZENE 
HEXACHLOR08UTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 

UPPER 
13MWT08 

02 

TABLE G-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE21 OF90 

UPPER UPPER UPPER UPPER 
13MWT08 13MWT09 13MWT09 13MWT09 

03 01 01 01 
13GWT0802-F-O 13GWT0803 13GWT0901 13GWT0901-0 13GWT0902 

DUP NORMAL ORIG DUP ORIG 
11/23fl003 7123/2004 4128/2003 412812003 51912003 

1 u 1 u 1 u 
1 u 1 u 1 u 

1 UR 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 

1 UR 1 UR 1 u 
1 UR 1 UR 1 UR 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 

0.05 u 0.05 u 
0.05 u 0.05 u 

1 u 1 u 1 u 
1 u 1 u 1 UJ 

0.05 u 0.05 u 
1 UR 1 UR 1 UR 

0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 

1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 

0.05 u 0.05 u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 

0.05 u 0.05 u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 

0.05 u 0.05 u 
0.05 u 0.05 u 

1 u 1 u 1 u 
1 u 1 u 1 u 

1 UR 1 UR 1 UR 
1 u 1 u 1 u 

UPPER UPPER UPPER UPPER UPPER 
13MWT09 13MWT09 13MWT09 13MWT09 13MWT10 

01 02 02 03 01 
13GWT0902-D 13GWT0903 13GWT0903-0 13GWT0904 13GWT1001 

DUP ORIG DUP NORMAL NORMAL 
5f9/2003 12/4/2003 1214/2003 7/31/2004 4127/2003 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

1 UR 
1 u 
1 u 
1 u 

1 u 
1 UJ 

1 UR 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

1 u 
1 u 
1 u 

1 u 
1 u 
1 u 
1 u 
1 u 

1 u 
1 u 

1 UR 
1 u 



WATER BEARING ZONE UPPER 
LOCATION 13MWT08 
SAMPLING ROUND 02 
SAMPLE NUMBER 13GWT0802-F 
SAMPLE CODE ORIG 
SAMPLE DATE 11123/2003 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CDJPYRENE 
ISOORIN 
ISOPHORONE 
ISOSAFROLE 
KEPONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROS0-01-N-BUTYLAMINE 
N-NITROS0-01-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSOOIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIOINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIOINE 
P-(DIMETHYLAMINOlAZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIOE 
PYRENE 
PYRIDINE 
SAFROLE 
Energetics (unll \ 
1,3,5-TRINITROBENZENE 
1,3-0INITROBENZENE 
2,2',6,6'-TETRANITR0-4 4'-AZOXYTOLUENE 
2,4,6-TRINITROTOLUENE 
2,4-0IAMIN0-6-NITROTOLUENE 
2,4-0INITROTOLUENE 
2,6-0IAMIN0-4-NITROTOLUENE 
2,6-0INITROTOLUENE 
2-AMIN0-4,6-0INITROTOLUENE 
2-NITROTOLUENE 
3,5-0INITROANILINE 
3-NITROTOLUENE 
4-AMIN0-2,6-0INITROTOLUENE 

UPPER 
13MWT08 

02 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE220F90 

UPPER UPPER UPPER UPPER 
13MWT08 13MWT09 13MWT09 13MWT09 

03 01 01 01 
13GWT0802-F-D 13GWT0803 13GWT0901 13GWT0901-D 13GWT0902 

DUP NORMAL ORIG DUP ORIG 
11/2312003 7/23/2004 412812003 4128f2003 5/9/2003 

1 u 1 u 1 u 
0.05 u 0.05 u 

1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 UJ 1 UJ 1 UR 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 UJ 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 

0.05 u 0.05 u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 

0.05 u 0.05 u 
1 UR 1 u 1 u 
1 u 1 u 1 u 

0.05 u 0.05 u 
1 u 1 u 1 u 
1 u 1 u 1 u 

0.25 u 0.215 u 0.385 u 
0.25 u 1.4 J 1.5 J 

0.25 u 19 20 J 

0.25 u 0.215 u 0.385 u 

0.25 u 0.215 u 0.385 u 
0.25 u 8.6 J 8.6 J 
0.25 u 0.215 u 0.385 u 

0.25 u 0.215 u 0.385 u 
0..25 u 18 18 

UPPER UPPER UPPER UPPER UPPER 
13MWT09 13MWT09 13MWT09 13MWT09 13MWT10 

01 02 02 03 01 
13GWT0902-D 13GWT0903 13GWT0903-D 13GWT0904 13GWT1001 

DUP ORIG DUP NORMAL NORMAL 
5/9/2003 12/4/2003 12/4/2003 7/31/2004 4/27/2003 

1 u 

1 u 
1 u 
1 u 

1 UR 
1 u 
1 u 
1 u 
1 u 
1 u 
1 UJ 
1 u 
1 u 
1 u 
1 u 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

1 u 
1 u 

1 u 
1 u 

1.3 1.4 J 1.1 0.265 u 
2.4 2.2 2.1 0.265 u 

0.505 u 0.633 u 
25 20 24 0.265 u 
3.9 3.8 J 

0.253 u 0.316 u 1.4 J 0.265 u 
0.253 u 0.316 u 

9.9 8.2 8.8 J 0.265 u 
13 18 15 J 0.265 u 

0.253 u 0.316 u 0.24 u 0.265 u 
0.253 u 0.316 u 
0.253 u 0.316 u 0.24 u 0.265 u 

18 15 J 19 0.265 u 



WATER BEARING ZONE UPPER 
LOCATION 13MWT08 
SAMPLING ROUND 02 
SAMPLE NUMBER 13GWT0802-F 
SAMPLE CODE ORIG 
SAMPLE DATE 11/23f2003 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE 
PICRAMIC ACID 
PICRICACID 
ROX 
TETRYL 
TNX 
Herbicides (unJL\ 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals (ua/Ll 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 
VANADIUM 
ZINC 
Dissolvecl Metals (ua/Ll 
ALUMINUM, FILTERED 92.7 u 
ANTIMONY FILTERED 0.02 u 

UPPER 
13MWT08 

02 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE230F90 

UPPER UPPER UPPER UPPER 
13MWT08 13MWT09 13MWT09 13MWT09 

03 01 01 01 
13GWT0802-F-D 13GWT0803 13GWT0901 13GWT0901-D 13GWT0902 

DUP NORMAL ORIG DUP ORIG 
11/23/2003 7/2312004 4/28/2003 4/28/2003 51912003 

0.25 u 0.215 u 0.385 u 

0.3 J 84 66 

0.25 u 0.215 u 0.385 u 

0.25 u 1100 1100 
0.25 u 0.215 u 0.385 u 

0.025 u 0.025 u 
0,013 u 0,013 u 

297 J 278 J 
0.03 u 0.03 u 
0.09 u 0.07 u 
155 J 159 J 

0.41 u 0.42 u 
0.05 UJ 0.05 u 
48600 J 50100 J 
0.02 u 0.02 u 
17.2 J 17.6 J 
1.2 J 1.4 J 
25 u 24.7 u 

0.44 u 0.46 u 
31.1 J 31.8 J 

38700 J 39900 J 
608 J 624 J 

0.034 J 0.026 J 
23.7 J 25.3 J 
983 J 1010 J 

0.05 u 0.07 u 
0.04 u 0.06 u 

35000 J 36700 J 
229 J 236 J 
0.34 u 0.35 u 
0.03 u 0.04 u 
2.5 J 2.4 J 

0.05 u 0.05 u 
22 J 22.9 J 

91.2 u 
0.44 u 

UPPER UPPER UPPER UPPER UPPER 
13MWT09 13MWT09 13MWT09 13MWT09 13MWT10 

01 02 02 03 01 
13GWT0902-D 13GWT0903 13GWT0903-0 13GWT0904 13GWT1001 

DUP ORIG DUP NORMAL NORMAL 
5/912003 1214/2003 12/4/2003 7/31/2004 4127/2003 

0.253 u 0.316 u 0.24 u 0.265 u 
4 J 2.6 J 
130 92 140 0.265 u 

7.1 J 5.5 J 
0.253 u 0.316 u 0.24 u 0.265 u 

1700 1300 1500 0.25 u 
0.253 u 0.316 u 0.24 u 0.265 u 

1.5 J 0.58 J 

62.3 u 56.4 u 1430 J 
0.02 u 0.04 u 0.03 u 
0.07 u 0.1 u 1.1 J 
137 J 138 J 18.3 J 

0.14 u 0.16 u 4.3 J 
0.04 u 0.04 u 0.94 u 

48500 J 47500 J 26700 J 
0.28 u 0.21 u 1 J 
14.3 J 14.6 J 246 J 
0.65 u 0.56 u 4.3 J 
38.2 u 28.6 u 3560 J 
0.29 u 0.22 u 7.7 J 

158 J 
36500 J 35200 J 22200 J 

510 J 515 J 1580 J 
0.091 J 0.1 J 0.02 u 
18.5 J 19.2 J 371 J 
848 J 905 J 2570 J 
0.1 u 0.06 u 0.07 u 

0.03 u 0.03 u 0.04 u 
33900 J 34800 J 25500 J 

86.9 J 
0.36 u 0.35 u 0.25 u 
0.12 u 0.14 u 0.13 u 
0.65 u 1 u 5.9 J 
0.07 u 0.06 u 0.58 u 
14.5 J 15.4 J 208 J 



WATER BEARING ZONE UPPER 
LOCATION 13MWT08 
SAMPLING ROUND . 02 
SAMPLE NUMBER 13GWT0802-F 
SAMPLE CODE ORIG 
SAMPLE DATE 11/23f2003 
ARSENIC, FILTERED 0.12 u 
BARIUM, FIL TEAED 21.1 J 
BERYLLIUM, FIL TEAED 0.12 u 
CADMIUM, FILTERED 0.04 u 
CALCIUM, FILTERED 2250 J 
CHROMIUM, FILTERED 0.13 u 
COBALT, FIL TEAED 1.9 J 
COPPER, FIL TEAED 0.35 u 
IRON, FILTERED 122 u 
LEAD, FILTERED 0.07 u 
LITHIUM, FIL TEAED 
MAGNESIUM, FILTERED 2190 J 
MANGANESE, FILTERED 45.4 J 
MERCURY, FILTERED 0.007 u 
NICKEL, FIL TEAED 3.6 J 
POTASSIUM, FILTERED 151 u 
SELENIUM, FIL TEAED 0.04 u 
SILVER, FILTERED 0.03 u 
SODIUM, FILTERED 8900 J 
STRONTIUM, FILTERED 
THALLIUM, FIL TEAED 0.04 u 
TIN, FIL TEAED 0.1 u 
TITANIUM, FILTERED 1.1 u 
VANADIUM, FIL TEAED 0.14 u 
ZINC, FIL TEAED 3.3 J 
Field Parameters fmn/L\ 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 
HYDROGEN SULFIDE (H2Sl 
IRONC+2l 
MANGANESEC+2l 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL CMVl 
PH (S.U.) 
SPECIFIC CONDUCTANCE IMS/CMl 
SULFIDE 
TEMPERATURE (Cl 
TURBIDITY CNTUl 
Miscellaneous Parameters fmn/L\ 
AMMONIA-N 
NITRITE/NITRA TE-N 
TOTAL ORGANIC CARBON 

UPPER 
13MWT08 

02 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE240F90 

UPPER UPPER UPPER UPPER 
13MWT08 13MWT09 13MWT09 13MWT09 

03 01 01 01 
13GWT0802·F·D 13GWT0803 13GWT0901 13GWT0901-D 13GWT0902 

DUP NORMAL ORIG DUP ORIG 
.11/23f2003 7/2312004 4/28/2003 4128/2003 5/9/2003 

0.36 u 
19.6 J 
0.37 u 
0.22 u 
2000 J 
0.39 u 
3.1 J 

0.64 u 
167 u 
0.37 u 

2090 J 
47.9 J 

0.007 u 
3.6 J 
149 u 
0.22 u 
0.26 u 
8970 J 

0.29 u 
0.49 u 
1.9 u 

0.34 u 
3.5 J 

3.48 
1.69 1.21 

121 205.6 148 
6.11 5.36 5.38 

0.085 0.829 0.725 

20.69 13.33 14.36 
16 3 0.1 

3.3 3.2 
92 94 

UPPER UPPER UPPER UPPER UPPER 
13MWT09 13MWT09 13MWT09 13MWT09 13MWT10 

01 02 02 03 01 
13GWT0902-D 13GWT0903 13GWT0903-D 13GWT0904 13GWT1001 

DUP ORIG DUP NORMAL NORMAL 
5/9/2003 1214/2003 1214/2003 7/31/2004 4127/2003 

0 
48 
1.5 0.2 

1.14 1.4 
0 
0 

0.4 
0.023 
251 88.1 364 
5.32 6.27 3.01 
0.64 0.773 0.582 
O.Q1 
12.82 18.15 15.6 
4.07 3.8 10 

3.4 3.5 0.98 
54 J 74 J 0.02 u 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT10 13MWT10 
SAMPLING ROUND 02 03 
SAMPLE NUMBER 13GWT1002 13GWT1003 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 11/20/2003 7/29/2004 
Volatile Organics lunlL\ 
1, 1, 1,2-TETRACHLOROETHANE 
1, 1, 1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYLMETHACRYLATE 
METHYLENE CHLORIDE 

TABLEG·5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE250F90 

UPPER UPPER UPPER UPPER UPPER 
13MWT11 13MWT11 13MWT11 13MWT12 13MWT12 

01 02 03 01 01 
13GWT1101 13GWT1102 13GWT1103 13GWT1201 13GWT1201-F 

NORMAL NORMAL NORMAL NORMAL NORMAL 
4127/2003 11/20/2003 712312004 4127/2003 4127/2003 

UPPER UPPER UPPER UPPER UPPER 
13MWT12 13MWT12 13MWT13 13MWT13 13MWT13 

02 03 01 01 02 
13GWT1202 13GWT1203 13GWT1301 13GWT1301·D 13GWT1302 

NORMAL NORMAL ORIG DUP NORMAL 
11118'2003 7/2512004 517/2003 517/2003 11/25/2003 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT10 13MWT10 
SAMPLING ROUND 02 03 
SAMPLE NUMBER 13GWT1002 13GWT1003 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 11/20/2003 7129/2004 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Organics (ua/L\ 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1 ,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANE) 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYl,.PHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE . 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 

TABLE G-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE260F90 

UPPER UPPER UPPER UPPER UPPER 
13MWT11 13MWT11 13MWT11 13MWT12 13MWT12 

01 02 03 01 01 
13GWT1101 13GWT1102 13GWT1103 13GWT1201 13GWT1201..f 

NORMAL NORMAL NORMAL NORMAL NORMAL 
4127/2003 11/20/2003 7/23/2004 4127/2003 4127/2003 

UPPER UPPER UPPER UPPER UPPER 
13MWT12 13MWT12 13MWT13 13MWT13 13MWT13 

02 03 01 01 02 
13GWT1202 13GWT1203 13GWT1301 13GWT1301·D 13GWT1302 

NORMAL NORMAL ORIG DUP NORMAL 
11118/2003 7/25/2004 517/2003 517/2003 1112512003 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT10 13MWT10 
SAMPLING ROUND 02 03 
SAMPLE NUMBER 13GWT1002 13GWT1003 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 11120/2003 712912004 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROOUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZIA)ANTHRACENE 
A,A-OIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
8ENZO AlANTHRACENE 
8ENZO AlPYRENE 
8ENZO 8lFLUORANTHENE 
8ENZO G,H,l)PERYLENE 
8ENZO K)FLUORANTHENE 
8ENZVL ALCOHOL 
81512-CHLOROETHOx Y 1METHANE 
81512-CHLOROETHYLlETHER 
81512-ETHYLHEXYLlPHTHALA TE 
8UTYL8ENZVLPHTHALATE 
CHLOR08ENZILATE 
CHRYSENE 
Dl-N-8UTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
Dl8ENZO(A,H)ANTHRACENE 
Dl8ENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOR08ENZENE 
HEXACHLOR08UTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE270F90 

UPPER UPPER UPPER UPPER UPPER 
13MWT11 13MWT11 13MWT11 13MWT12 13MWT12 

01 02 03 01 01 
13GWT1101 13GWT1102 13GWT1103 13GWT1201 13GWT1201-F 

NORMAL NORMAL NORMAL NORMAL NORMAL 
4127/2003 11/20/2003 7/23/2004 4127/2003 4127/2003 

-

UPPER UPPER UPPER UPPER UPPER 
13MWT12 13MWT12 13MWT13 13MWT13 13MWT13 

02 03 01 01 02 
13GWT1202 13GWT1203 13GWT1301 13GWT1301-D 13GWT1302 

NORMAL NORMAL ORIG DUP NORMAL 
11118/2003 7/25/2004 517/2003 517/2003 1112512003 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT10 13MWT10 
SAMPLING ROUND 02 03 
SAMPLE NUMBER 13GWT1002 13GWT1003 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 11120/2003 7/2912004 
HEXACHLOROPROPENE 
INDENOl1,2,3-CDlPYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KEPONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO-Dl-N-BUTYLAMINE 
N-NITROS0-01-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-lOIMETHYLAMINOlAZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRE NE 
PYRIDINE 
SAFROLE 
Eneraetics Cua/I...\ 
1,3,5-TRINITROBENZENE 0.266 u 0.27 u 
1,3-DINITROBENZENE 0.266 u 0.27 u 
2,2' ,6,6'-TETRANITRQ-4,4'-AZOXYTOLUENE 0.532 u 
2,4,6-TRINITROTOLUENE 0.266 u 0.27 u 
2,4-DIAMIN0-6-NITROTOLUENE 0.266 u 
2,4-DINITROTOLUENE 0.266 u 0.27 u 
2,6-DIAMIN0-4-NITROTOLUENE 0.266 u 
2,6-DINITROTOLUENE 0.266 u 0.27 u 
2-AMIN0-4,6-DINITROTOLUENE 0.266 u 0.27 u 
2-NITROTOLUENE 0.266 u 0.27 u 
3,5-DINITROANILINE 0.266 u 
3-NITROTOLUENE 0.266 u 0.27 u 
4-AMIN0-2,6-DINITROTOLUENE 0.266 u 0.27 u 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE280F90 

UPPER UPPER UPPER UPPER UPPER 
13MWT11 13MWT11 13MWT11 13MWT12 13MWT12 

01 02 03 01 01 
13GWT1101 13GWT1102 13GWT1103 13GWT1201 13GWT1201-F 

NORMAL NORMAL NORMAL NORMAL NORMAL 
4127/2003 11/20/2003 7/23/2004 4127/2003 4127/2003 

0.43 u 0.258 u 0.27 u 0.6 u 
0.83 J 0.258 u 0.46 J 0.6 u 

0.515 u 
31 9.5 11 1.8 

1.4 J 
0.43 u 1.2 1.6 0.6 u 

1.8 J 
0.43 u 1.2 J 2.1 J 0.6 u 

6 J 4.4 J 6.6 J 3.7 J 
0.43 u 0.258 u 0.27 u 0.6 u 

0.258 u 
0.43 u 0.258 u 0.58 J 0.6 u 

19 9.8 14 5.8 J 

UPPER UPPER UPPER UPPER UPPER 
13MWT12 13MWT12 13MWT13 13MWT13 13MWT13 

02 03 01 01 02 
13GWT1202 13GWT1203 13GWT1301 13GWT1301-D 13GWT1302 

NORMAL NORMAL ORIG DUP NORMAL 
11118/2003 7/25/2004 517/2003 517/2003 11125/2003 

0.26 u 0.27 u 0.37 u 0.18 u 0.258 u 
0.26 u 0.27 u 0.37 u 0.18 u 0.258 u 
0.521 u 0.515 u 

1.6 2.2 0.37 u 0.18 u 0.258 u 
0.89 J 0.258 u 
0.48 J 0.61 J 0.37 u 0.18 u 0.258 u 
026 u 0.258 u 
0.26 u 1 J 0.37 u 0.18 u 0.258 u 
3.1 J 4.4 J 0.37 u 0.18 u 0.258 u 

0.26 u 0.27 u 0.37 u 0.18 u 0.258 u 
0.26 u 0.258 u 
0.26 u 0.27 u 0.37 u 0.18 u 0.258 u 

4.8 6.7 0.37 u 0.18 u 0.258 u 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT10 13MWT10 
SAMPLING ROUND 02 03 
SAMPLE NUMBER 13GWT1002 13GWT1003 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 11/20/2003 7/29/2004 
4-NITROTOLUENE 0.266 u 0.27 u 
DNX 0.266 u 
HMX 0.45 J 0.27 u 
MNX 0.266 u 
NITROBENZENE 0.266 u 0.27 u 
PICRAMIC ACID 
PICRICACID 
ROX 0.266 u 0.27 u 
TETRYL 0.266 u 0.27 u 
TNX 0.266 u 
Herbicides (ua/Ll 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals (ua/Ll 
ALUMINUM 768 J 
ANTIMONY 0.02 u 
ARSENIC 1 u 
BARIUM 18.8 J 
BERYLLIUM 3.1 J 
CADMIUM 1.2 u 
CALCIUM 30600 J 
CHROMIUM 0.61 u 
COBALT 210 J 
COPPER 1.3 u 
IRON 22900 J 
LEAD 3.5 J 
LITHIUM 
MAGNESIUM 25500 J 
MANGANESE 1720 J 
MERCURY 0.007 u 
NICKEL 357 J 
POTASSIUM 3220 J 
SELENIUM 0.04 u 
SILVER 0.03 u 
SODIUM 31500 J 
STRONTIUM 
THALLIUM 0.23 u 
TIN 0.1 u 
TITANIUM 1.8 u 
VANADIUM 0.17 u 
ZINC 245 J 
Dissolved Metals (ua/Ll 
ALUMINUM, FILTERED 
ANTIMONY. FILTERED 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 {MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE290F90 

UPPER UPPER UPPER UPPER UPPER 
13MWT11 13MWT11 13MWT11 13MWT12 13MWT12 

01 02 03 01 01 
13GWT1101 13GWT1102 13GWT1103 13GWT1201 13GWT1201-F 

NORMAL NORMAL NORMAL NORMAL NORMAL 
4127/2003 11/20/2003 7/23/2004 4127/2003 4/27/2003 

0.43 u 0.258 u 0.27 u 0.6 u 
0.258 u 

34 44 45 50 
1.2 

0.43 u 0.258 u 0.27 u 0.6 u 

560 520 490 150 
0.43 u 0.258 u 0.27 u 0.6 u 

0.258 u 

719 J 696 J 2170 J 
0.03 u 0.02 u 0.03 u 
0.22 u 0.23 u 1.3 J 
27.4 J 27.6 J 36.5 J 
1.6 u 1.4 u 0.27 u 

0.12 u 0.13 u 0.1 u 
5760 J 6320 J 2800 J 
0.35 u 0.25 u 4.1 J 
26.3 J 24 J 8.1 J 

3 J 1.6 u 2.2 J 
4250 J 4340 J 2020 J 
1.5 u 1.4 u 1.9 u 
66.8 J 15.3 J 
4770 J 4660 J 2560 J 
250 J 251 u 216 J 

0.032 J 0.007 u 0.02 u 
66.5 J 61 J 16.4 J 
668 J 687 J 724 J 
0.05 u 0.04 u 0.25 u 
0.04 u 0.03 u 0.11 u 

24000 J 26000 J 21900 J 
31 J 14.6 J 
0.1 u 0.14 u 0.04 u 

0.03 u 0.1 u 0.11 u 
6.7 J 1 u 34.6 J 

0.29 u 0.06 u 4.2 J 
82.7 J 85.3 J 14.6 J 

257 J 
0.03 u 

UPPER UPPER UPPER UPPER UPPER 
13MWT12 13MWT12 13MWT13 13MWT13 13MWT13 

02 03 01 01 02 
13GWT1202 13GWT1203 13GWT1301 13GWT1301-D 13GWT1302 

NORMAL NORMAL ORIG DUP NORMAL 
1111812003 7/25/2004 517/2003 517/2003 11/25/2003 

0.26 u 0.27 u 0.37 u 0.18 u 0.258 u 
0.5 J 0.258 u 

41 54 9.5 8.4 12 
0.68 0.258 u 

0.26 u 0.27 u 0.37 u 0.18 u 0.258 u 

140 160 12 10 20 
0.26 u 0.27 u 0.37 u 0.18 u 0.258 u 
0.26 u 0.258 u 

67 u 1080 J 1060 J 1000 J 
0.02 u 0.03 u 0.04 u 0.02 u 
0.13 u 0.39 u 0.41 u 0.16 u 
21.1 J 43.8 J 43.3 J 52.9 J 
0.24 u 2.1 J 2.1 J .2.1 u 
0.04 u 0.09 u 0.12 u 0.04 u 
1720 J 3740 J 3700 J 3030 J 
0.17 u 0.29 u 0.33 u 0.29 u 
6.5 J 30.1 J 30.2 J 25.3 J 
0.7 u 5 J 4.9 J 3.6 J 
129 u 860 J 846 J 162 J 
0.08 u 1 u 0.99 u 0.63 u 

29.3 J 28.7 J 
2370 J 3660 J 3680 J 3420 J 
312 u 600 J 584 J 451 J 

0.035 J 0.2 u 0.2 u 0.007 u 
15.3 J 25.3 J 24.8 J 20.4 J 
358 J 649 J 641 J 459 J 

0.14 u 0.1 u 0.12 u 0.06 u 
0.03 u 0.04 u 0.13 u 0.05 u 

20600 J 6030 J 6330 J 6800 J 
18.5 J 18.3 J 

0.04 u 0.05 u 0.1 u 0.1 u 
0.1 u 0.09 u 0.07 u 0.1 u 
1 u 3.7 J 3.7 J 0.73 u 

0.o7 u 0.07 u 0.1 u 0.06 u 
10.8 J 35.1 J 34.4 J 25.3 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT10 13MWT10 
SAMPLING ROUND 02 03 
SAMPLE NUMBER 13GWT1002 13GWT1003 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 11/20/2003 7/29/2004 
ARSENIC, FILTERED 
BARIUM, FILTERED ' 
BERYLLIUM, FILTERED 
CADMIUM, FILTERED 
CALCIUM, FILTERED 
CHROMIUM, FILTERED 
COBALT, FILTERED 
COPPER, FILTERED 
IRON, FILTERED 
LEAD, FILTERED 
LITHIUM, FILTERED 
MAGNESIUM, FILTERED 
MANGANESE, FILTERED 
MERCURY, FILTERED 
NICKEL, FILTERED 
POTASSIUM, FILTERED 
SELENIUM, FILTERED 
SILVER, FILTERED 
SODIUM, FILTERED 
STRONTIUM, FILTERED 
THALLIUM, FIL TEAED 
TIN, FILTERED 
TITANIUM, FILTERED 
VANADIUM, FILTERED 
ZINC, FILTERED 
Field Parameters (mall\ 
ALKALINITY 10 u 
CARBON DIOXIDE 154 
DISSOLVED OXYGEN 3.5 7.8 
DISSOLVED OXYGEN - METER 4.83 
HYDROGEN SULFIDE (H2Sl 0 
IRONl+2l 3.3 > 
MANGANESE(+2) 1.8 
NITRITE-N 0.003 
OXIDATION REDUCTION POTENTIAL (MVl 230.3 402.8 
PH (S.U.l 4.74 4.23 
SPECIFIC CONDUCTANCE (MS/CMl 0.52 0.629 
SULFIDE 0.05 
TEMPERATURE IC l 19.73 21.36 
TURBIDITY INTU\ 5.79 9 
Miscellaneous Parameters (ma/Ll 
AMMONIA-N 0.84 J 
NITRITE/NITRA TE-N 0.025 u 
TOTAL ORGANIC CARBON 1 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
- NSWCCRANE 

CRANE, INDIANA 
PAGE300F90 

UPPER UPPER UPPER UPPER UPPER 
13MWT11 13MWT11 13MWT11 13MWT12 13MWT12 

01 02 03 01 01 
13GWT1101 13GWT1102 13GWT1103 13GWT1201 13GWT1201..f 

NORMAL NORMAL NORMAL NORMAL NORMAL 
4127/2003 11/20/2003 712312004 4127f.2003 4127f.2003 

0.37 u 
26.2 J 
0.17 u 
0.13 u 
2980·J 
0.63 u 

9 J 
3.4 J 
203 J 
0.31 u 
14.6 J 
2500 J 
224 J 

0.02 u 
18.3 J 
366 J 
0.26 u 
0.16 u 

21800 J 
13.6 J 
0.04 u 
0.06 u 
8.1 J 

0.46 u 
13.5 J 

10 u 
165 
1.5 4.95 

0.85 3.49 2.35 
0 

3.3 > 
0.3 

0.009 
265 355 127 242 
3.64 3.93 3.85 4.83 

0.251 0.238 0.262 0.135 
0.01 

15.73 16.35 21.2 14.46 
10 4.52 2.5 60 

0.1 0.1 J 0.06 I 
I 0.02 u 0.19 J 1.3 

UPPER UPPER UPPER UPPER UPPER 
13MWT12 13MWT12 13MWT13 13MWT13 13MWT13 

02 03 01 01 02 
13GWT1202 13GWT1203 13GWT1301 13GWT1301-D 13GWT1302 

NORMAL NORMAL ORIG DUP NORMAL 
11/18/2003 7/25/2004 517/2003 5/Tf.2003 11'25/2003 

10 u 10 u 
135 120 
2 3.86 11 

2.02 3.37 3.26 
0 0 

0.1 0.03 
0.4 0.5 
0 0 

305.9 444.5 268.2 385.1 
4.87 4.66 4.2 3.56 

0.131 0.132 0.106 0.113 
0.01 0 
16.37 16.7 13.82 12;33 
29.1 9.8 5.8 0.38 

0.005 UJ 0.03 0.03 O.Q1 
0.3 J 1.1 1.1 l 1 J 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT13 13MWT14 
SAMPLING ROUND 03 01 
SAMPLE NUMBER 13GWT1303 13GWT1401 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 811/2004 4/29/2003 
Volatile Oraanics tua/Ll 
1, 1, 1,2-TETRACHLOROETHANE 
1, 1, 1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYLMETHACRYLATE 
METHYLENE CHLORIDE 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 {MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE31 OF90 

UPPER UPPER UPPER UPPER UPPER 
13MWT14 13MWT14 13MWT15 13MWT15 13MWT15 

02 03 01 02 02 
13GWT1402 13GWT1403 13GWT1501 13GWT1502 13GWT1502·D 

NORMAL NORMAL NORMAL ORIG DUP 
11/2412003 7127/2004 51612003 11125/2003 11/25/2003 

UPPER UPPER UPPER UPPER UPPER 
13MWT15 13MWT15 13MWT16 13MWT16 13MWT16 

02 03 01 02 03 
13GWT1502.f 13GWT1503 13GWT1601 13GWT1602 13GWT1603 

NORMAL NORMAL NORMAL NORMAL NORMAL 
11/2512003 7129/2004 51612003 11/20/2003 7/25/2004 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT13 13MWT14 
SAMPLING ROUND 03 01 
SAMPLE NUMBER 13GWT1303 13GWT1401 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 811/2004 4/29/2003 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Oraanics fua/L\ 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBISl1-CHLOROPROPANE) 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4 6-DINITR0-2-METHYLPHENOL 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE320F90 

UPPER UPPER UPPER UPPER UPPER 
13MWT14 13MWT14 13MWT15 13MWT15 13MWT15 

02 03 01 02 02 
13GWT1402 13GWT1403 13GWT1501 13GWT1502 13GWT1502-D 

NORMAL NORMAL NORMAL ORIG DUP 
11/24/2003 7/27/2004 5/6/2003 11/25/2003 11/25/2003 

UPPER UPPER UPPER UPPER UPPER 
13MWT15 13MWT15 13MWT16 13MWT16 13MWT16 

02 03 01 02 03 
13GWT1502-F 13GWT1503 13GWT1601 13GWT1602 13GWT1603 

NORMAL NORMAL NORMAL NORMAL NORMAL 
11125/2003 7/2912004 51612003 11/20/2003 7/2512004 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT13 13MWT14 
SAMPLING ROUND 03 01 
SAMPLE NUMBER 13GWT1303 13GWT1401 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 811/2004 4/29/2003 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZ{A)ANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZOIA\ANTHRACENE 
BENZOIA\PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,l)PERYLENE 
BENZO!KlFLUORANTHENE 
BENZVL ALCOHOL 
BIS!2-CHLOROETH0.11.r1METHANE 
BIS!2-CHLOROETHYLlETHER 
BISl2-ETHYLHEXYLlPHTHALATE 
BUTYLBENZVLPHTHALATE 
CHLOROBENZILATE 
CHRYSENE 
Dl-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZO!A,HlANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE330F90 

UPPER UPPER UPPER UPPER UPPER 
13MWT14 13MWT14 13MWT15 13MWT15 13MWT15 

02 03 01 02 02 
13GWT1402 13GWT1403 13GWT1501 13GWT1502 13GWT1502·D 

NORMAL NORMAL NORMAL ORIG DUP 
11124/2003 7/'Z'l/2004 5/6/2003 11125/2003 11125/2003 

UPPER UPPER UPPER UPPER UPPER 
13MWT15 13MWT15 13MWT16 13MWT16 13MWT16 

02 03 01 02 03 
13GWT1502-F 13GWT1503 13GWT1601 13GWT1602 13GWT1603 

NORMAL NORMAL NORMAL NORMAL NORMAL 
11/25/2003 712912004 5/6/2003 11l20/2003 7125/2004 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT13 13MWT14 
SAMPLING ROUND 03 01 
SAMPLE NUMBER 13GWT1303 13GWT1401 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 811/2004 412912003 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CDlPYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KEPONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO-Dl-N-BUTYLAMINE 
N-NITROS0-01-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-IDIMETHYLAMINOlAZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SAFROLE 
Energetics (ua/Ll 
1,3,5-TRINITROBENZENE 0.24 u 0.345 u 
1,3-DINITROBENZENE 0.24 u 0.345 u. 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 
2,4,6-TRINITROTOLUENE 0.24 u 0.345 u 
2,4-DIAMIN0-6-NITROTOLUENE 
2,4-DINITROTOLUENE 0.24 u 0.345 u 
2,6-DIAMIN0-4-NITROTOLUENE 
2,6-DINITROTOLUENE 0.24 u 0.345 u 
2-AMIN0-4,6-DINITROTOLUENE 0.24 u 0.345 u 
2-NITROTOLUENE 0.24 u 0.345 u 
3,5-DINITROANILINE 
3-NITROTOLUENE 0.24 u 0.345 u 
4-AMIN0-2 6-DINITROTOLUENE 0.24 u 0.345 u 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL. B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE340F90 

UPPER UPPER UPPER UPPER UPPER 
13MWT14 13MWT14 13MWT15 13MWT15 13MWT15 

02 03 01 02 02 
13GWT1402 13GWT1403 13GWT1501 13GWT1502 13GWT1502-D 

NORMAL NORMAL NORMAL ORIG DUP 
11/2412003 7127/2004 51612003 11/25/2003 11/25/2003 

0.25 u 0.25 u 0.485 u 0.258 u 
0.25 u 0.25 u 0.485 u 0.258 u 
0.5 u 0.515 u 
0.25 u 0.25 u 0.485 u 0.258 u 
0.25 u 0.258 u 
0.25 u 0.25 u 0.485 u 0.258 u 
0.25 u 0.258 u 
0.25 u 0.25 u 0.485 u 0.258 u 
0.25 u 0.25 u 0.485 u 0.258 u 
0.25 u 0.25 u 0.485 u 0.258 u 
0.25 u 0.258 u 
0.25 u 0.25 u 0.485 u 0.258 u 
0.25 u 0.25 u 0.485 u 0.258 u 

UPPER UPPER UPPER UPPER UPPER 
13MWT15 13MWT15 13MWT16 13MWT16 13MWT16 

02 03 01 02 03 
13GWT1502-F 13GWT1503 13GWT1601 13GWT1602 13GWT1603 

NORMAL NORMAL NORMAL NORMAL NORMAL 
11/25/2003 7/29/2004 5/6/2003 11/20/2003 7125/2004 

0.25 u 0.11 u 0.144 u 0.27 u 
0.25 u 0.11 u 0.144 u 0.27 u 

0.575 u 
0.25 u 0.11 u 0.144 u 0.27 u 

0.287 u 
0.25 u 0.11 u 0.144 u 0.27 u 

0.287 u 
0.25 u 0.11 u 0.144 u 0.27 u 
0.25 u 0.11 u 0.144 u 0.27 u 
0.25 u 0.11 u 0.144 u 0.27 u 

0.287 u 
0.25 u 0.11 u 0.144 u 0.27 u 
0.25 u 0.12 J 0.144 u 0.27 u 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT13 13MWT14 
SAMPLING ROUND 03 01 
SAMPLE NUMBER 13GWT1303 13GWT1401 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 811/2004 4/29/2003 
4-NITAOTOLUENE 0.24 u 0.345 u 
DNX 
HMX 12 0.345 u 
MNX 
NITROBENZENE 0.24 u 0.345 u 
PICRAMIC ACID 
PICRICACID 
ROX 17 1.6 
TETRYL 0.24 u 0.345 u 
TNX 
Herbicides (ua/L\ 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals (Ua/L) 

ALUMINUM 57.1 u 
ANTIMONY 0.03 u 
ARSENIC 5.8 J 
BARIUM 31.1 J 
BERYLLIUM 0.06 u 
CADMIUM 0.35 u 
CALCIUM 29700 J 
CHROMIUM 0.18 u 
COBALT 14.2 J 
COPPER 0.28 u 
IRON 10500 J 
LEAD 0.2 u 
LITHIUM 33.9 J 
MAGNESIUM 26100 J 
MANGANESE 1910 J 
MERCURY 0.02 u 
NICKEL 24.7 J 
POTASSIUM 2080 J 
SELENIUM 0.41 u 
SILVER 0.04 u 
SODIUM 48300 J 
STRONTIUM 71.7 J 
THALLIUM 0.04 u 
TIN 0.3 u 
TITANIUM 1.9 u 
VANADIUM 0.08 u 
ZINC 17.8 J 
Dissolved Metals (ug/L) 
ALUMINUM, FILTERED 
ANTIMONY FILTERED 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE350F90 

UPPER UPPER UPPER UPPER UPPER 
13MWT14 13MWT14 13MWT15 13MWT15 13MWT15 

02 03 01 02 02 
13GWT1402 13GWT1403 13GWT1501 13GWT1502 13GWT1502·D 

NORMAL NORMAL NORMAL ORIG DUP 
11124/2003 7frl/2004 5/6/2003 11/2512003 11/25/2003 

0.25 u 0.25 u 0.485 u 0.258 u 
0.25 u 0.258 u 
0.89 J 0.34 J 0.485 u 0.258 u 
0.25 u 0.258 u 
0.25 u 0.25 u 0.485 u 0.258 u 

4.7 2 0.46 u 0.258 u 
0.25 u 0.25 u 0.485 u 0.258 u 
0.25 u 0.258 u 

47.5 u 1440 J 4310 J 
0.02 u 0.03 u 0.09 u 
3.1 J 7 J 9.2 J 
19.1 J 43.3 J 39 J 
0.05 u 4.2 J 5.2 J 
0.04 u 1 u 0.63 u 

34100 J 14600 J 10700 J 
0.53 u 0.82 u 4.5 J 
9.5 J 106 J 82.7 J 
0.3 u 3 J 0.87 u 

9740 J 9260 J 17500 J 
0.04 u 23.8 J 35.9 J 

133 J 
29500 J 14300 J 13200 J 
1880 J 1300 J 821 J 

0.007 u 0.2 u 0.007 u 
20 J 222 J 182 J 

2010 J 2230 J 2550 J 
0.04 u 1.1 u 0.1 u 
0.03 u 0.04 u 0.07 u 

57400 J 16000 J 16300 J 
65.5 J 

0.04 u 0.4 u 0.65 u 
0.1 u 0.09 u 0.17 u 
0.7 u 4.6 J 26 J 

0.08 u 0.32 u 4.3 J 
16.9 J 266 J 240 

UPPER UPPER UPPER UPPER UPPER 
13MWT15 13MWT15 13MWT16 13MWT16 13MWT16 

02 03 01 02 03 
13GWT1502-F 13GWT1503 13GWT1601 13GWT1602 13GWT1603 

NORMAL NORMAL NORMAL NORMAL NORMAL 
11/25/2003 712912004 5/6/2003 11/20/2003 7/2512004 

0.25 u 0.11 u 0.144 u 0.27 u 
5.8 J 

0.25 u 22 J 120 32 
3.6 J 

0.25 u 0.11 u 0.144 u 0.27 u 

0.25 u 10 16 18 
0.25 u 0.11 u 0.144 u 0.27 u 

0.31 J 

123 J 116 u 
0.33 u 0.02 u 
0.66 u 0.35 u 
72.9 J 69.3 J 
0.13 u 0.03 u 
0.14 u 0.04 u 

27200 J 46000 J 
0.29 u 0.33 u 
5.4 J 0.95 u 

0.59 u 1.2 u 
2570 J 159 u 
0.14 u 0.09 u 
2.3 J 

11600 J 14400 J 
712 J 330 u 
0.2 u 0.007 u 
7.1 J 5.3 J 
576 J 500 J 

0.26 u 0.1 u 
0.74 u 0.03 u 
15000 J 25400 J 

129 J 
0.14 u 0.04 u 
0.12 u 0.1 u 
3.2 J 3.3 J 

0.27 u 0.22 u 
3.9 J 2.8 u 

1990 J 
0.27 u 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT13 13MWT14 
SAMPLING ROUND 03 01 
SAMPLE NUMBER 13GWT1303 13GWT1401 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 811/2004 4/29/2003 
ARSENIC, FILTERED 
BARIUM, FILTERED 
BERYLLIUM, FILTERED 
CADMIUM, FILTERED 
CALCIUM, FILTERED 
CHROMIUM, FILTERED 
COBALT, FILTERED 
COPPER, FILTERED 
IRON, FILTERED 
LEAD, FILTERED 
LITHIUM, FILTERED 
MAGNESIUM, FILTERED 
MANGANESE, FILTERED 
MERCURY, FILTERED 
NICKEL, FILTERED 
POTASSIUM, FILTERED 
SELENIUM, FILTERED 
SILVER, FILTERED 
SODIUM, FILTERED 
STRONTIUM, FILTERED 
THALLIUM, FILTERED 
TIN, FILTERED 
TITANIUM, FILTERED 
VANADIUM, FILTERED 
ZINC, .FILTERED 
Field Parameters (mall) 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 0.73 
DISSOLVED OXYGEN - METER 1.2 
HYDROGEN SULFIDE (H2S) 
IRON!+2) 
MANGANESEC+2l 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL CMVl 132 23.2 
PH IS.U.l 4.31 5.5 
SPECIFIC CONDUCTANCE IMS/CMl 0.131 0.885 
SULFIDE 
TEMPERATURE (C) -20.61 14.34 
TURBIDITY INTUl 0.7 1.6 
Miscellaneous Parameters (ma/I..) 
AMMONIA-N 0.08 I 
NITRITE/NITRATE-N 0.13 
TOTAL ORGANIC CARBON 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE360F90 

UPPER UPPER UPPER UPPER UPPER 
13MWT14 13MWT14 13MWT15 13MWT15 13MWT15 

02 03 01 02 02 
13GWT1402 13GWT1403 13GWT1501 13GWT1502 13GWT1502-D 

NORMAL NORMAL NORMAL ORIG DUP 
1112412003 7127/2004 5/6/2003 11125/2003 11/25/2003 

10 u 
137 

6.74 0.07 
0.52 0.53 7.79 

0 
3.3 > 

0.9 
0.001 

100.5 71 286.8 322 
5.48 6.86 3.74 3.98 

0.623 0.714 0.391 0.34 
0.14 

10.n 17.41 15.89 12.28 
0 3 7.3 45.4 

0.06 J 1 1.3 
0.05 J 0.02 u 0.05 u 

1.1 1.2 

UPPER UPPER UPPER UPPER UPPER 
13MWT15 13MWT15 13MWT16 13MWT16 13MWT16 

02 03 01 02 03 
13GWT1502-F 13GWT1503 13GWT1601 13GWT1602 13GWT1603 

NORMAL NORMAL NORMAL NORMAL NORMAL 
11125/2003 7/29/2004 5/6/2003 11/20/2003 7/25/2004 

8.6 J 
30.5 J 
52 J 

0.78 u 
10700 J 
0.98 u 
82.8 J 
1.4 u 

16000 J 
35.7 J 

13000 J 
812 J 

0.007 u 
180 J 

2040 J 
0.19 u 
0.25 u 
16400 J 

0.84 u 
0.26 u 
0.42 u 
0.63 u 
222 J 

0.53 3.85 
0.81 3.87 

6.85 -30.4 237.8 386.4 
3.26 6.16 6.13 6.05 

0.352 0.356 0.402 0.29 

15.66 14.27 18.83 18.21 
10 2.7 8.49 1.2 

0.4 0.03 J 
0.02 u 0.84 J 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT17 13MWT17 
SAMPLING ROUND 01 02 
SAMPLE NUMBER 13GWT1701 13GWT1702 
SAMPLE CODE NORMAL ORIG 
SAMPLE DATE 5"/2003 111512003 
Volatile Oraanics (unlL\ 
1, 1, 1,2-TETRACHLOROETHANE 
1, 1, 1-TRICHLOROETHANE 
1 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
AC ROLE IN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYLMETHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYLENE CHLORIDE 

TABLE G-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE370F90 

UPPER UPPER UPPER UPPER 
13MWT17 13MWT17 13MWT18 13MWT18 

02 03 01 01 
13GWT1702-D 13GWT1703 13GWT1801 13GWT1801-F 

DUP NORMAL NORMAL NORMAL 
11/5/2003 7/29/2004 5/6/2003 51612003 

UPPER UPPER UPPER UPPER UPPER 
13MWT18 13MWT18 13MWT18 13MWT19 13MWT19 

02 02 03 01 02 
13GWT1802 13GWT1802-F 13GWT1803 13GWT1901 13GWT1902 

NORMAL NORMAL NORMAL NORMAL NORMAL 
1217/2003 1217/2003 7/29/2004 5"/2003 10/28/2003 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT17 13MWT17 
SAMPLING ROUND 01 02 
SAMPLE NUMBER 13GWT1701 13GWT1702 
SAMPLE CODE NORMAL ORIG 
SAMPLE DATE 517/2003 11/5/2003 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Organics (u!llL) 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANEl 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE380F90 

UPPER UPPER UPPER UPPER 
13MWT17 13MWT17 13MWT18 13MWT18 

02 03 01 01 
13GWT1702·D 13GWT1703 13GWT1801 13GWT1801-F 

DUP NORMAL NORMAL NORMAL 
11/5/2003 7/29/2004 51612003 5/6/2003 

UPPER UPPER UPPER UPPER UPPER 
13MWT18 13MWT18 13MWT18 13MWT19 13MWT19 

02 02 03 01 02 
13GWT1802 13GWT1802·F 13GWT1803 13GWT1901 13GWT1902 

NORMAL NORMAL NORMAL NORMAL NORMAL 
1217/2003 1217/2003 7/29/2004 517/2003 10/2812003 



WATER" BEARING ZONE UPPER UPPER 
LOCATION 13MWT17 13MWT17 
SAMPLING ROUND 01 02 
SAMPLE NUMBER 13GWT1701 13GWT1702 
SAMPLE CODE NORMAL ORIG 
SAMPLE DATE 51712003 11/5f2003 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZ(AlANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZOIAlANTHRACENE 
BENZ01A)PVRENE 
BENZO B)FLUORANTHENE 
BENZO G H,l)PERYLENE 
BENZO KlfLUORANTHENE 
BENZVL ALCOHOL 
BIS(2-CHLOROETH0XYlMETHANE 
BIS(2-CHLOROETHYLlETHER 
818(2-ETHYLHEXYUPHTHALATE 
BUTYLBENZVLPHTHALATE 
CHLOROBENZILATE 
CHRYSENE 
Dl-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZO(A,HlANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 {MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE390F90 

UPPER UPPER UPPER UPPER 
13MWT17 13MWT17 13MWT18 13MWT18 

02 03 01 01 
13GWT1702-0 13GWT1703 13GWT1801 13GWT1801-F 

DUP NORMAL NORMAL NORMAL 
11/5/2003 7129/2004 516/2003 51612003 

. 

UPPER UPPER UPPER UPPER UPPER 
13MWT18 13MWT18 13MWT18 13MWT19 13MWT19 

02 02 03 01 02 
13GWT1802 13GWT1802-F 13GWT1803 13GWT1901 13GWT1902 

NORMAL NORMAL NORMAL NORMAL NORMAL 
12/7/2003 12/7/2003 7129/2004 517/2003 10/2812003 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT17 13MWT17 
SAMPLING ROUND 01 02 
SAMPLE NUMBER 13GWT1701 13GWT1702 
SAMPLE CODE NORMAL ORIG 
SAMPLE DATE 5"/2003 11/5/2003 
HEXACHLOROPROPENE 
INDENOl1,2,3-CDlPYRENE 
ISOORIN 
ISOPHORONE 
ISOSAFROLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROS0-01-N-BUTYLAMINE 
N-NITROS0-01-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSOOIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIOINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINO)AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SAFROLE 
Energetics (ug/L) 
1,3,5-TRINITROBENZENE 0.43 u 0.25 UJ 
1,3-DINITROBENZENE 0.43 u 0.25 u 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 0.5 u 
2,4,6-TRINITROTOLUENE 0.43 u 0.25 w 
2,4-0IAMIN0-6-NITROTOLUENE 0.25 u 
2,4-DINITROTOLUENE 0.43 u 0.25 w 
2,6-DIAMIN0-4-NITROTOLUENE 0.25 u 
2,6-DINITROTOLUENE 0.43 u 0.25 w 
2-AMIN0-4,6-DINITROTOLUENE 0.43 u 0.28 J 
2-NITROTOLUENE 0.43 u 0.25 w 
3,5-DINITROANILINE 0.25 u 
3-NITROTOLUENE 0.43 u 0.25 w 
4-AMIN0-2,6-DINITROTOLUENE 0.6 J 0.71 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE400F90 

UPPER UPPER UPPER UPPER 
13MWT17 13MWT17 13MWT18 13MWT18 

02 03 01 01 
13GWT1702-D 13GWT1703 13GWT1801 13GWT1801·F 

DUP NORMAL NORMAL NORMAL 
11/5/2003 7/29/2004 5/612003 5/6/2003 

0.25 w 0.25 u 0.08 u 
0.25 u 0.25 u 0.08 u 
0.5 u 

0.25 w 0.25 u 0.08 u 
0.25 u 
0.25 UJ 0.25 u 0.08 u 
0.25 u 
0.25 w 0.25 u 0.08 u 
0.37 J 0.37 J 0.08 u 

0.25 w 0.25 u 0.08 u 
0.25 u 
0.25 w 0.25 u 0.08 u 

0.79 0.84 0.08 u 

UPPER UPPER UPPER UPPER UPPER 
13MWT18 13MWT18 13MWT18 13MWT19 13MWT19 

02 02 03 01 02 
13GWT1802 13GWT1802·F 13GWT1803 13GWT1901 13GWT1902 

NORMAL NORMAL NORMAL NORMAL NORMAL 
12/7/2003 12/7/2003 7/29/2004 5"/2003 10/29/2003 

0.301 u 0.27 u 0.55 u 0.26 u 
0.301 u 0.27 u 0.55 u 0.26 u 
0.602 u 0.52 u 
0.301 u 0.27 u 0.55 u 0.26 u 
0.301 u 0.26 u 
0.301 u 0.27 u 0.55 u 0.26 u 
0.301 u 0.26 u 
0.301 u 0.27 u 0.55 u 0.26 u 
0.301 u 0.27 u 0.55 u 0.26 u 
0.301 u 0.27 u 0.55 u 0.26 u 
0.301 u 0.26 u 
0.301 u 0.27 u 0.55 u 0.26 u 
0.301 u 0.27 u 0.55 u 0.26 u 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT17 13MWT17 
SAMPLING ROUND 01 02 
SAMPLE NUMBER 13GWT1701 13GWT1702 
SAMPLE CODE NORMAL ORIG 
SAMPLE DATE 517/2003 11/5/2003 
4-NITROTOLUENE 0.43 u 0.25 UJ 
DNX 2.2 J 
HMX 92 J 140 
MNX 11 
NITROBENZENE 0.43 u 0.25 u 
PICRAMIC ACID 
PICRICACID 
ROX 430 580 
TETRYL 0.43 u 0.25 u 
TNX 1.2 
Herbicides fua/U 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals lua/L\ 
ALUMINUM 418 J 419 J 
ANTIMONY 0.03 u 0.56 u 
ARSENIC 0.5 u 0.74 u 
BARIUM 19.3 J 19.6 J 
BERYLLIUM 0.04 u 0.5 u 
CADMIUM 0.05 u 0.43 u 
CALCIUM 12100 J 11400 J 
CHROMIUM 0.63 u 0.82 u 
COBALT 1.5 J 1.5 u 
COPPER 0.26 u 0.73 u 
IRON 357 J 440 u 
LEAD 0.35 u 0.82 u 
LITHIUM 5.7 J 
MAGNESIUM 9470 J 8900 J 
MANGANESE 56.3 u 48.3 u 
MERCURY 0.2 u 0.02 u 
NICKEL 2.9 J 3.3 J 
POTASSIUM 481 J 605 J 
SELENIUM 0.1 u 0.51 u 
SILVER 0.04 u 0.49 u 
SODIUM 8450 J 8550 J 
STRONTIUM 27.4 J 
THALLIUM 0.04 u 0.5 u 
TIN 0.04 u 0.46 u 
TITANIUM 7.2 J 10.9 J 
VANADIUM 0.72 u 0.9 u 
ZINC 3 J 2.7 J 
Dissolved Metals lua/L) 
ALUMINUM FIL TEAED 
ANTIMONY, FIL TEAED 

TABLE G-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 {MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE41 OF90 

UPPER UPPER UPPER UPPER 
13MWT17 13MWT17 13MWT18 13MWT18 

02 03 01 01 
13GWT1702-D 13GWT1703 13GWT1801 13GWT1801-F 

DUP NORMAL NORMAL NORMAL 
111512003 712912004 51612003 5/612003 
0.25 UJ 0.25 u 0.08 u 

2.2 J 
130 120 8.6 
11 

0.25 u 0.25 u 0.08 u 

540 490 150 
0.25 u 0.25 u 0.08 u 

1.2 

339 J 19000 J 
0.09 u 0.12 u 
0.47 u 42 J 
18.6 J 118 J 
0.05 u 3 J 
0.04 u 0.33 u 
11200 J 19300 J 
0.53 u 25.6 J 
1.3 u 52.8 J 

0.57 u 14 J 
361 u 15800 J 
0.32 u 9.5 J 

181 J 
8930 J 25600 J 
43.1 u 2170 J 
0.02 u 0.2 u 
2.9 J 140 J 
560 J 6390 J 
0.16 u 0.42 u 
0.03 u 0.61 u 
8550 J 35200 J 

39.8 J 
0.05 u 0.27 u 
0.1 u 0.46 u 
8.7 J 166 J 
0.6 u 26.6 J 
2.3 u 175 J 

382 J 
0.08 u 

UPPER UPPER UPPER UPPER UPPER 
13MWT18 13MWT18 13MWT18 13MWT19 13MWT19 

02 02 03 01 02 
13GWT1802 13GWT1802-F 13GWT1803 13GWT1901 13GWT1902 

NORMAL NORMAL NORMAL NORMAL NORMAL 
1217/2003 12/7/2003 7/29/2004 5/7/2003 10/28/2003 
0.301 u 0.27 u 0.55 u 0.26 u 
0.301 u 0.26 u 

14 22 6.4 6.2 
2.9 0.26 u 

0.301 u 0.27 u 0.55 u 0.26 u 

240 390 5.9 5.4 
0.301 u 027 u 0.55 u 0.26 u 
0.301 u 0.26 u 

2080 J 195 J 193 J 
0.02 u 0.31 u 0.02 u 
0.52 u 0.43 u 0.81 u 
20.7 J 401 J 314 J 
1.5 u 0.77 u 0.56 u 

0.04 u 0.72 u 0.43 u 
16000 J 32500 J 25700 J 

2.6 J 0.59 u 1 u 
27.1 J 44.1 J 14.8 J 
1.4 u 1.1 u 1.3 u 

2440 J 117 u 325 u 
2 u 0.89 u 0.46 u 

40.8 J 
16500 J 37800 J 27300 J 
1360 J 1450 J 730 J 

0.007 u 0.2 u 0.02 u 
76.8 J 79.4 J 61.5 J 
2970 J 1290 J 1010 J 
0.24 u 0.29 u 0.04 u 
0.08 u 0.39 u 0.03 u 
37500 J 160000 J 123000 J 

173 J 
0.07 u 0.36 u 0.05 u 
02 u 0.42 u 0.43 u 
35.4 J 5.1 J 3.7 J 
2.4 J 0.31 u 0.2 u 

75.7 J 57 J 48.3 J 

434 J 
0.26 u 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT17 13MWT17 
SAMPLING ROUND 01 02 
SAMPLE NUMBER· 13GWT1701 13GWT1702 
SAMPLE CODE NORMAL ORIG 
SAMPLE DATE 517/2003 11/512003 
ARSENIC, FILTERED 
BARIUM, FILTERED 
BERYLLIUM, FILTERED 
CADMIUM, FILTERED 
CALCIUM, FILTERED 
CHROMIUM, FILTERED 
COBALT, FILTERED 
COPPER, FILTERED 
IRON, FILTERED 
LEAD, FILTERED 
LITHIUM, FILTERED 
MAGNESIUM, FILTERED 
MANGANESE, FILTERED 
MERCURY, FILTERED 
NICKEL, FILTERED 
POTASSIUM, FILTERED 
SELENIUM, FILTERED 
SILVER, FILTERED 
SODIUM, FILTERED 
STRONTIUM, FILTERED 
THALLIUM, FILTERED 
TIN, FILTERED 
TITANIUM, FILTERED 
VANADIUM, FILTERED 
ZINC, FILTERED 
Field Parameters fma/L) 
ALKALINITY 10 u 
CARBON DIOXIDE 170 
DISSOLVED OXYGEN 0.9 
DISSOLVED OXYGEN - METER 0.53 0.84 
HYDROGEN SULFIDE (H2S) 0 
IRON(+2) 0.06 
MANGANESEC+2l 0 
NITRITE-N 0.006 
OXIDATION REDUCTION POTENTIAL fMVl 112 338 
PH (S.U.) 5.35 5.38 
SPECIFIC CONDUCTANCE (MS/CM) 0.17 0.153 
SULFIDE 0.02 
TEMPERATURE (Cl 15.7 15.97 
TURBIDITY CNTUl 10 3.74 
Miscellaneous Parameters fmnlU 
AMMONIA-N O.D1 0.005 u 
NITRITE/NITRA TE-N 0.86 0.65 
TOTAL ORGANIC CARBON 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE ALL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE420F90 

UPPER UPPER UPPER UPPER 
13MWT17 13MWT17 13MWT18 13MWT18 

02 03 01 01 
13GWT1702-D 13GWT1703 13GWT1801 13GWT1801-F 

DUP NORMAL NORMAL NORMAL 
11/5/2003 7/29/2004 5/6/2003 5/6/2003 

1.4 J 
20.9 J 

2 J 
0.2 u 

20300 J 
0.2 u 
49.5 J 
6.4 J 

1980 J 
0.91 u 
154 J 

22700 J 
2090 J 
0.2 u 
123 J 

2590 J 
029 u 
0.04 u 

34400 J 
32.8 J 
0.08 u 
0.03 u 
2.8 u 
0.05 u 
138 J 

10 u 
180 
0.9 2.01 

2.17 
0 

0.07 
0 

0.006 
129.4 324.1 
5.28 3.88 

0.159 0.514 
0 

18.57 16.75 
4.1 450 

0.005 u 0.02 
0.66 0.09 

UPPER UPPER UPPER UPPER UPPER 
13MWT18 13MWT18 13MWT18 13MWT19 13MWT19 

02 02 03 01 02 
13GWT1802 13GWT1802-F 13GWT1803 13GWT1901 13GWT1902 

NORMAL NORMAL NORMAL NORMAL NORMAL 
1217/2003 1217/2003 7/29/2004 517/2003 10/2812003 

0.33 u 
14.3 J 
1.5 u 

0.17 u 
·17900 J 
0.51 u 
31.7 J 
3.1 J 

1940 J 
1 u 

19600 J 
1660 J 

0.007 u 
86.2 J 
2860 J 
0.18 u 
0.15 u 
38800 J 

0.18 u 
0.16 u 
1.1 u 

022 u 
84.2 J 

10 u 
45 
5.5 5.67 
4.61 3.51 34.37 

0 
0.33 
1.4 
0 

422.2 361.6 224.1 209.6 
4.26 4.44 5.12 4.87 

0.351 0.293 1.241 1.21 
0.07 
9.78 16.27 13.81 14.98 
40.2 6.6 5 5.5 

0.02 J 0.01 u 0,01 u 
0.12 J I 0.02 u 0.16 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT19 13MWT20 
SAMPLING ROUND 03 01 
SAMPLE NUMBER 13GWT1903 13GWT2001 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 7/'Zl/2004 4128/2003 
Volatile Oraanics (ua/L) 

1, 1, 1,2-TETRACHLOROETHANE 0.3 u 
1, 1, 1-TRICHLOROETHANE 0.3 u 
1, 1,2,2-TETRACHLOROETHANE 0.3 u 
1, 1,2-TRICHLOROETHANE 0.3 u 
1, 1-DICHLOROETHANE 0.3 u 
1, 1-DICHLOROETHENE 0.3 u 
1,2,3-TRICHLOROPROPANE 0.3 u 
1,2-DIBROMQ-3-CHLOROPROPANE 0.3 u 
1,2-DIBROMOETHANE 0.3 u 
1,2-DICHLOROETHANE 0.3 u 
1,2-DICHLOROPROPANE 0.3 u 
1,4-DIOXANE 50 UJ 
2-BUTANONE 0.5 UJ 
2-HEXANONE 0.5 UJ 
3-CHLOROPROPENE 0.5 u 
4-METHYL-2-PENTANONE 0.5 u 
ACETONE 0.5 w 
ACETONITRILE 20 u 
ACROLEIN 0.5 UR 
ACRYLONITRILE 0.5 u 
BENZENE 0.3 u 
BROMODICHLOROMETHANE 0.3 u 
BROMOFORM 0.3 u 
BROMOMETHANE 0.3 u 
CARBON DISULFIDE 0.3 u 
CARBON TETRACHLORIDE 0.3 UJ 
CHLOROBENZENE 0.3 u 
CHLORODIBROMOMETHANE 0.3 u 
CHLOROETHANE 0.5 u 
CHLOROFORM 0.3 u 
CHLOROMETHANE 0.3 u 
CHLOROPRENE 0.5 u 
CIS-1,2-DICHLOROETHENE 0.3 u 
CIS-1,3-DICHLOROPROPENE 0.3 u 
DIBROMOMETHANE 0.3 u 
DICHLORODIFLUOROMETHANE 0.3 u 
ETHYL METHACRYLATE 0.5 u 
ETHYLBENZENE 0.3 u 
ISOBUTANOL 20 u 
METHACRYLONITRILE 0.3 u 
METHYL IODIDE 0.5 u 
METHYL METHACRYLATE 0.5 u 
METHYLENE CHLORIDE 0.3 u 

TABLE G-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE430F90 

UPPER UPPER UPPER UPPER UPPER 
13MWT20 13MWT20 13MWT20 13MWT20 13MWT21 

01 01 02 03 01 
13GWT2001..f 13GWT2002 13GWT2003 13GWT2004 13GWT2101 

NORMAL NORMAL NORMAL NORMAL ORIG 
4128/2003 5/9/2003 11N9/2003 7/30/2004 4125/2003 

UPPER UPPER UPPER UPPER UPPER 
13MWT21 13MWT21 13MWT21 13MWT22 13MWT22 

01 02 03 01 02 
13GWT2101-D 13GWT2102 13GWT2103 13GWT2201 13GWT2202 

DUP NORMAL NORMAL NORMAL NORMAL 
4125/2003 11/5/2003 712812004 5/6/2003 12/412003 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT19 13MWT20 
SAMPLING ROUND 03 01 
SAMPLE NUMBER 13GWT1903 13GWT2001 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 7/'Z7/2004 4128/2003 
PROPIONITRILE 20 u 
STYRENE 0.3 u 
TETRACHLOROETHENE 0.3 u 
TOLUENE 0.3 u 
TOTAL XYLENES 0.3 u 
TRANS-1,2-DICHLOROETHENE 0.3 u 
TRANS-1,3-DICHLOROPROPENE 0.3 u 
TRANS-1,4-DICHLOR0-2-BUTENE 0.5 u 
TRICHLOROETHENE 1 J 
TRICHLOROFLUOROMETHANE 0.3 u 
VINYL ACETATE 0.5 u 
VINYL CHLORIDE 0.3 u 
Semivolatile Organics (unJL\ 

1,2,4,5-TETRACHLOROBENZENE 1 u 
1,2,4-TRICHLOROBENZENE 1 u 
1,2-DICHLOROBENZENE 1 u 
1,3-DICHLOROBENZENE 1 u 
1,4-DICHLOROBENZENE 1 u 
1,4-NAPHTHOQUINONE 1 UJ 
1,4-PHENYLENEDIAMINE 1 UJ 
1-NAPHTHYLAMINE 1 u 
2,2'-0XYBISl1-CHLOROPROPANEI 1 u 
2,3,4,6-TETRACHLOROPHENOL 1 UR 
2,4,5-TRICHLOROPHENOL 1 UR 
2,4,6-TRICHLOROPHENOL 1 UR 
2,4-DICHLOROPHENOL 1 UR 
2,4-DIMETHYLPHENOL 1 UR 
2,4-DINITROPHENOL 1 UR 
2,6-DICHLOROPHENOL 1 UR 
2-ACETYLAMINOFLUORENE 1 u 
2-CHLORONAPHTHALENE 1 UJ 
2-CHLOROPHENOL 1 UR 
2-METHYLNAPHTHALENE 0.05 u 
2-METHYLPHENOL 1 UR 
2-NAPHTHYLAMINE 1 u 
2-NITROANILINE 1 u 
2-NITROPHENOL 1 UR 
2-PICOLINE 1 u 
3&4-METHYLPHENOL 1 UR 
3 3'-DICHLOROBENZIDINE 1 u 
3,3'-DIMETHYLBENZIDINE 1 u 
3-METHYLCHOLANTHRENE 1 u 
3-NITROANILINE 1 u 
4,6-DINITR0-2-METHYLPHENOL 1 UR 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE440F90 

UPPER UPPER UPPER UPPER UPPER 
13MWT20 13MWT20 13MWT20 13MWT20 13MWT21 

01 01 02 03 01 
13GWT2001-F 13GWT2002 13GWT2003 13GWT2004 13GWT2101 

NORMAL NORMAL NORMAL NORMAL ORIG 
4128/2003 51912003 11/1912003 7130/2004 4125/2003 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 UJ 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

1 UJ 
1 u 
1 u 
1 u 
1 u 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

UPPER UPPER UPPER UPPER UPPER 
13MWT21 13MWT21 13MWT21 13MWT22 13MWT22 

01 02 03 01 02 
13GWT2101·D 13GWT2102 13GWT2103 13GWT2201 13GWT2202 

DUP NORMAL NORMAL NORMAL NORMAL 
4/25/2003 11/5/2003 712812004 5/612003 121412003 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT19 13MWT20 
SAMPLING ROUND 03 01 
SAMPLE NUMBER 13GWT1903 13GWT2001 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 7127/2004 4/2812003 
4-AMINOBIPHENYL 1 u 
4-BROMOPHENYL PHENYL ETHER 1 u 
4-CHLOR0-3-METHYLPHENOL 1 UR 
4-CHLOROANILINE 1 u 
4-CHLOROPHENYL PHENYL ETHER 1 u 
4-NITROANILINE 1 u 
4-NITROPHENOL 1 UR 
4-NITROQUINOLINE-1-0XIDE 1 UR 
5-NITR0-0-TOLUIDINE 1 u 
7, 12-DIMETHYLBENZ(A)ANTHRACENE 1 u 
A,A-DIMETHYLPHENETHYLAMINE 1 u 
ACENAPHTHENE 0.05 u 
ACENAPHTHYLENE 0.05 u 
ACETOPHENONE 1 u 
ANILINE 1 u 
ANTHRACENE 0.05 u 
ARAMITE 1 UR 
BENZOCA\ANTHRACENE 0.05 u 
BENZOCA\PYRENE 0.05 u 
BENZO(B)FLUORANTHENE 0.05 u 
BENZO(G,H,llPERYLENE 0.05 u 
BENZ01K1FLUORANTHENE 0.05 u 
BENZVL ALCOHOL 1 u 
818(2-CHLOROETHOXY!METHANE 1 u 
81812-CHLOROETHYL\ETHER 1 u 
81812-ETHYLHEXYL\PHTHALA TE 1 u 
BUTYL BENZYL PHTHALATE 1 u 
CHLOROBENZILATE 1 u 
CHRY8ENE 0.05 u 
Dl-N-BUTYL PHTHALA TE 1 u 
Dl-N-OCTYL PHTHALA TE 1 u 
DIALLATE 1 u 
DIBENZO(A,HlANTHRACENE 0.05 u 
DIBENZOFURAN 1 u 
DIETHYL PHTHALATE 1 u 
DIMETHYL PHTHALATE 1 u 
DIPHENYLAMINE 1 u 
ETHYL METHANE 8ULFONATE 1 u 
FLUORANTHENE 0.05 u 
FLUORENE 0.05 u 
HEXACHLOROBENZENE 1 u 
HEXACHLOROBUTADIENE 1 u 
HEXACHLOROCYCLOPENTADIENE 1 UR 
HEXACHLOROETHANE 1 u 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE450F90 

UPPER UPPER UPPER UPPER UPPER 
13MWT20 13MWT20 13MWT20 13MWT20 13MWT21 

01 01 02 03 01 
13GWT2001-F 13GWT2002 13GWT2003 13GWT2004 13GWT2101 

NORMAL NORMAL NORMAL NORMAL ORIG 
4/28/2003 5/9/2003 11/1912003 7/30/2004 4125/2003 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

1 UR 
1 u 
1 u 
1 u 

1 u 
1 UJ 

1 UR 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

1 u 
1 u 
1 u 

1 u 
1 u 
1 u 
1 u 
1 u 

1 u 
1 u 

1 UR 
1 u 

UPPER UPPER UPPER UPPER UPPER 
13MWT21 13MWT21 13MWT21 13MWT22 13MWT22 

01 02 03 01 02 
13GWT2101·D 13GWT2102 13GWT2103 13GWT2201 13GWT2202 

DUP NORMAL NORMAL NORMAL NORMAL 
4/25/2003 11/5/2003 7128/2004 5/612003 1214/2003 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT19 13MWT20 
SAMPLING ROUND 03 01 
SAMPLE NUMBER 13GWT1903 13GWT2001 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 7/2.7/2004 4l28l2003 
HEXACHLOROPROPENE 1 u 
INDEN0(1,2,3-COlPYRENE 0.05 u 
ISODRIN 1 u 
ISOPHORONE 1 u 
ISOSAFROLE 1 u 
KE PONE 1 UJ 
METHAPYRILENE 1 u 
METHYL METHANE SULFONATE 1 u 
N-NITROS0-01-N-BUTYLAMINE 1 u 
N-NITROS0-01-N-PROPYLAMINE 1 u 
N-NITROSOOIETHYLAMINE 1 u 
N-NITROSODIMETHYLAMINE 1 u 
N-NITROSOMETHYLETHYLAMINE 1 u 
N-NITROSOMORPHOLINE 1 u 
N-NITROSOPIPERIOINE 1 u 
N-NITROSOPYRROLIOINE 1 u 
NAPHTHALENE 0.05 u 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 1 u 
0-TOLUIOINE 1 u 
P-(OIMETHYLAMINOlAZOBENZENE 1 u 
PENTACHLOROBENZENE 1 u 
PENTACHLOROETHANE 1 u 
PENTACHLORONITROBENZENE 1 u 
PHENACETIN 1 u 
PHENANTHRENE 0.05 u 
PHENOL 1 UR 
PRONAMIOE 1 u 
PYRENE 0.05 u 
PYRIDINE 1 u 
SAFROLE 1 u 
Energetics lug/L) 
1,3,5-TRINITROBENZENE 0.26 u 0.37 u 
1,3-DINITROBENZENE 0.26 u 0.37 u 
2,2' ,6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 
2,4,6-TRINITROTOLUENE 0.26 u 0.37 u 
2,4-DIAMIN0-6-NITROTOLUENE 
2,4-DINITROTOLUENE 0.26 u 0.37 u 
2,6-DIAMIN0-4-NITROTOLUENE 
2,6-DINITROTOLUENE 0.26 u 0.37 u 
2-AMIN0-4,6-DINITROTOLUENE 0.26 u 0.37 u 
2-NITROTOLUENE 0.26 u 0.37 u 
3,5-0INITROANILINE 
3-NITROTOLUENE 0.26 u 0.37 u 
4-AMIN0-2,6-0INITROTOLUENE 0.26 u 0.37 u 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE460F90 

UPPER UPPER UPPER UPPER UPPER 
13MWT20 13MWT20 13MWT20 13MWT20 13MWT21 

01 01 02 03 01 
13GWT2001-F 13GWT2002 13GWT2003 13GWT2004 13GWT2101 

NORMAL NORMAL NORMAL NORMAL ORIG 
4128/2003 5/9/2003 11/19/2.003 7130/2.004 4/25/2003 

1 u 

1 u 
1 u 
1 u 

1 UR 
1 u 
1 u 
1 u 
1 u 
1 u 
1 UJ 
1 u 
1 u 
1 u 
1 u 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

1 u 
1 u 

1 u 
1 u 

0.266 u 0.26 u 0.28 u 
0.266 u 0.26 u 0.28 u 
0.532 u 
0.266 u 0.26 u 26 J 
0.266 u 
0.266 u 0.26 u 0.28 u 
0.266 u 
0.266 u 0.26 u 0.28 u 
0.266 u 0.26 u 0.28 u 
0.266 u 0.26 u 0.28 u 
0.266 u 
0.266 u 0.26 u 0.28 u 
0.266 u 0.26 u 0.28 u 

UPPER UPPER UPPER UPPER UPPER 
13MWT21 13MWT21 13MWT21 13MWT22 13MWT22 

01 02 03 01 02 
13GWT2101·D 13GWT2102 13GWT2103 13GWT2201 13GWT2202 

DUP NORMAL NORMAL NORMAL NORMAL 
4125/2003 11/512003 712.812004 51612003 12/412003 

0.345 u 1.3 J 0.4 J 0.395 u 0.266 u 
0.345 u 1.8 J 0.8 0.395 u 0.266 u 

0.481 u 0.532 u 
33 J 69 J 26 0.395 u 0.266 u 

o.n J 0.266 u 
0.345 u 1.4 J 0.65 J 0.395 u 0.266 u 

024 u 0.266 u 
0.345 u 5.8 J 2.8 0.395 u 0.266 u 
0.345 u 0.24 UJ 3.8 J 0.395 u 0.266 u 
0.345 u 0.24 UJ 0.24 u 0.395 u 0.266 u 

0.24 u 0.266 u 
0.345 u 0.24 w 0.24 u 0.395 u 0.266 u 
0.345 u 0.24 u 2.9 J 0.395 u 0.266 u 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT19 13MWT20 
SAMPLING ROUND 03 01 
SAMPLE NUMBER 13GWT1903 13GWT2001 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 7/27/2004 4/28/2003 
4-NITROTOLUENE 0.26 u 0.37 u 
DNX 
HMX 7.3 0.37 u 
MNX 
NITROBENZENE 0.26 u 0.37 u 
PICRAMIC ACID 0.39 u 
PICRICACID 0.39 u 
RDX 5.9 0.35 u 
TETRYL 0.26 u 0.37 u 
TNX 
Herbicides funlL\ 
HEXACHLOROPHENE 0.025 u 
PENTACHLOROPHENOL 0.013 u 
Total Metals (ug/L) 
ALUMINUM 12900 J 
ANTIMONY 0.12 u 
ARSENIC 1.8 J 
BARIUM 16.7 J 
BERYLLIUM 5.8 J 
CADMIUM 1 u 
CALCIUM 72200 J 
CHROMIUM 3.3 J 
COBALT 234 J 
COPPER 10.5 J 
IRON 143000 J 
LEAD 12.5 J 
LITHIUM 340 J 
MAGNESIUM 70300 J 
MANGANESE 11600 J 
MERCURY 0.02 u 
NICKEL 4n J 
POTASSIUM 6660 J 
SELENIUM 0.13 u 
SILVER 0.04 u 
SODIUM 53500 J 
STRONTIUM 72 J 
THALLIUM 1.3 u 
TIN 0.09 u 
TITANIUM 5.5 J 
VANADIUM 0.63 J 
ZINC 661 J 
Dissolved Metals fua/I..\ 
ALUMINUM, FIL TEAED 
ANTIMONY, FILTERED 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE470F90 

UPPER UPPER UPPER UPPER UPPER 
13MWT20 13MWT20 13MWT20 13MWT20 13MWT21 

01 01 02 03 01 
13GWT2001·F 13GWT2002 13GWT2003 13GWT2004 13GWT2101 

NORMAL NORMAL NORMAL NORMAL ORIG 
4128/2003 5/9/2003 11/19/2003 7/30/2004 412512003 

0.266 u 0.26 u 0.5 J 
0.266 u 
0.266 u 0.26 u 390 
0.266 u 
0.266 u 0.26 u 0.28 u 

0.266 u 0.26 u 2700 
0.266 u 0.26 u 0.28 u 
0.266 u 

7940 J 8860 J 354 
0.02 u 0.04 u 0.04 u 
1.1 u 0.69 u 0.18 u 
13.3 J 12.6 J 41.7 J 
5.2 J 5.2 J 0.97 u 

0.76 u 0.63 u 0.14 u 
65100 J 49200 J 12000 J 

1.1 u 1.6 u 0.9 J 
169 J 200 J 16.4 J 
3.1 J 4.5 u 0.83 J 

120000 J 124000 J 127 J 
8.5 J 7.7 J 1.1 J 

45.8 J 
61400 J 52200 J 8150 J 
9no J 8390 J 612 J 
0.007 u 0.03 u 0.02 u 
397 J 427 J 35.7 J 
5750 J 4950 J 845 J 
0.06 u 0.07 u 0.05 u 
0.03 u 0.04 u 0.04 u 
56600 J 51200 J 16000 J 

45.6 J 
1.2 u . 1 u 0.06 u 

0.11 u 0.05 u 0.1 u 
0.72 u 4.4 J 
0.45 u 0.27 u 0.2 u 
566 J 616 J 21.9 J 

11800 J 
0.03 u 

UPPER UPPER UPPER UPPER UPPER 
13MWT21 13MWT21 13MWT21 13MWT22 13MWT22 

01 02 03 01 02 
13GWT2101·D 13GWT2102 13GWT2103 13GWT2201 13GWT2202 

DUP NORMAL NORMAL NORMAL NORMAL 
4/25/2003 11/5/2003 7/28/2004 5/6/2003 12/4/2003 
0.345 u 0.24 UJ 0.24 u 0.395 u 0.266 u 

50 J 0.266 u 
350 640 460 19 23 

9.3 J 0.266 u 
0.345 u 0.24 u 0.24 u 0.395 u 0.266 u 

3100 noo 4000 20 26 
0.345 u 0.24 u 0.24 u 0.395 u 0.266 u 

1.4 J 0.266 u 

349 332 u 709 J 1360 J 
0.03 u 0.1 u 0.03 u 0.03 u 
0.16 u 0.32 u 0.3 u 0.4 u 
40.5 J 42 J 25 J 31.6 J 

1 u 1.7 u 3.7 J 3.6 J 
0.11 u 0.08 u 0.4 u 0.49 u 
11600 J 10600 J 13100 J 12200 J 
0.43 u 0.46 u 0.44 u 1.7 J 
16.7 J 15.9 J 80.5 J 69 J 
0.92 J 1.1 u 4.8 J 6.4 J 
109 u 193 u 434 J 846 J 
1.1 J 0.93 u 2.4 J 3 J 

49.2 J 208 J 
8100 J 7300 J 11300 J 10000 J 
628 J 590 J 381 J 327 J 
0.02 u 0.02 u 0.2 u 0.14 J 
35.4 J 32.8 J 153 J 138 J 
848 J 1130 J 705 J 964 J 
0.08 u 0.13 u 0.05 u 0.1 u 
0.04 u 0.15 u 0.04 u 0.05 u 
16000 J 16800 J 15400 J 15500 J 
44.1 J 64.9 J 
0.07 u 0.13 u 0.09 u 0.1 u 
0.05 u 0.1 u 0.04 u 0.12 u 
4.3 J 0.47 u 5.1 J 9.1 J 

0.16 u 0.22 u 0.18 u 1.4 u 
23 J 30 J 278 J 273 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT19 13MWT20 
SAMPLING ROUND 03 01 
SAMPLE NUMBER 13GWT1903 13GWT2001 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 7fZT/2004 4128/2003 
ARSENIC, FILTERED 
BARIUM, FILTERED 
BERYLLIUM, FILTERED 
CADMIUM, FILTERED 
CALCIUM, FILTERED 
CHROMIUM, FILTERED 
COBALT, FIL TEAED 
COPPER, FILTERED 
IRON, FILTERED 
LEAD, FILTERED 
LITHIUM, FIL TEAED 
MAGNESIUM, FILTERED 
MANGANESE, FILTERED 
MERCURY, FILTERED 
NICKEL, FIL TEAED 
POTASSIUM, FILTERED 
SELENIUM, FILTERED 
SILVER, FILTERED 
SODIUM, FILTERED 
STRONTIUM, FILTERED 
THALLIUM, FIL TEAED 
TIN, FILTERED 
TITANIUM, FILTERED 
VANADIUM, FILTERED 
ZINC, FIL TEAED 
Field Parameters (mall.\ 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 27.18 
DISSOLVED OXYGEN - METER 0.11 
HYDROGEN SULFIDE IH2Sl 
IRON(+2) 
MANGANESE(+2) 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL (MV1 484.2 265 
PH IS.U.l 4.57 3.48 
SPECIFIC CONDUCTANCE fMS/CMl 1.397 1.504 
SULFIDE 
TEMPERATURE (Cl 18.49 15.78 
TURBIDITY CNTU) 0.4 19 
Miscellaneous Parameters (mgll) 
AMMONIA-N I 1.6 
NITRITE/NITRA TE-N 0.07 
TOTAL ORGANIC CARBON 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE ALL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE480F90 

UPPER UPPER UPPER UPPER UPPER 
13MWT20 13MWT20 13MWT20 13MWT20 13MWT21 

01 01 02 03 01 
13GWT2001-F 13GWT2002 13GWT2003 13GWT2004 13GWT2101 

NORMAL NORMAL NORMAL NORMAL ORIG 
4/28/2003 51912003 11/1912003 7/30/2004 4125/2003 

1.7 J 
15.6 J 
5.6 J 
1 u 

70900 J 
2.7 J 
230 J 
10.6 J 

142000 J 
11.5 J 
322 J 

67900 J 
11500 J 
0.02 u 
470 J 
6520 J 
0.19 u 
0.04 u 

52100 J 
68.9 J 
1.2 u 

0.03 u 
4.2 J 

0.45 u 
695 

10 u 
400 
0.02 15.56 

0.54 0.76 1.45 
0 

3.3 > 
8.3 
0 

224 376.2 337.2 193.6 
3.65 3.43 3.47 5.46 
1.445 1.3 1.288 0.212 

0.03 
16.7 15.9 20.04 13.01 
1.4 6.91 3.8 8.2 

1.6 J I 0.05 
0.025 u 0.64 

I 

UPPER UPPER UPPER UPPER UPPER 
13MWT21 13MWT21 13MWT21 13MWT22 13MWT22 

01 02 03 01 02 
13GWT2101-D 13GWT2102 13GWT2103 13GWT2201 13GWT2202 

DUP NORMAL NORMAL NORMAL NORMAL 
4125/2003 11/5/2003 7/28/2004 5/6/2003 12/412003 

10 u 10 u 
125 50 

1 2.94 1 
2.09 0.64 1.65 

0 0 
0.1 0.37 
0.6 0.1 

0.031 0.005 
247.2 107.3 264 351.6 
5.59 7.32 3.95 4.09 

0.195 0.298 0.245 0.243 
0.04 0.06 
15.17 20.07 14.15 11.4 
2.61 4 0 1.03 

0.04 0.02 0,01 u 0,01 u 
0.65 1.2 0.02 u 0.17 J 



WATER BEARING ZONE UPPER UPPER 
LOCATION '13MWT22 13MWT23 
SAMPLING ROUND 03 01 
SAMPLE NUMBER 13GWT2203 13GWT2301 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 7/'ZT/2.004 51612003 
Volatile Organics lua/U 
1, 1, 1,2-TETRACHLOROETHANE 
1, 1, 1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE · 
METHYL IODIDE 
METHYLMETHACRYLATE 
METHYLENE CHLORIDE 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE490F90 

UPPER UPPER UPPER UPPER UPPER 
13MWT23 13MWT23 13MWT24 13MWT24 13MWT24 

02 03 01 02 03 
13GWT2302 13GWT2303 13GWT2401 13GWT2402 13GWT2403 

NORMAL NORMAL NORMAL NORMAL NORMAL 
10/28/2003 7/25/2004 4128/2003 10/28/2003 712312004 

UPPER UPPER UPPER UPPER UPPER 
13MWT25 13MWT25 13MWT25 13MWT25 13MWT25 

01 01 02 02 03 
13GWT2501 13GWT2501-F 13GWT2502 13GWT2502-F 13GWT2503 

NORMAL NORMAL NORMAL NORMAL NORMAL 
4126/2003 412612003 11/6/2003 11/1912003 7/24/2004 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT22 13MWT23 
SAMPLING ROUND 03 01 
SAMPLE NUMBER 13GWT2203 13GWT2301 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 7/'Z7/2004 5/6/2003 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Oraanics (ua/L) 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANEl 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE500F90 

UPPER UPPER UPPER UPPER UPPER 
13MWT23 13MWT23 13MWT24 13MWT24 13MWT24 

02 03 01 02 03 
13GWT2302 13GWT2303 13GWT2401 13GWT2402 13GWT2403 

NORMAL NORMAL NORMAL NORMAL NORMAL 
10/28/2003 7/2512004 4/28/2003 10/28/2003 7/23/2004 

UPPER UPPER UPPER UPPER UPPER 
13MWT25 13MWT25 13MWT25 13MWT25 13MWT25 

01 01 . 02 02 03 
13GWT2501 13GWT2501-F 13GWT2502 13GWT2502-F 13GWT2503 

NORMAL NORMAL NORMAL NORMAL NORMAL 
4126/2003 4/26/2003 11/612003 11/19/2003 7/2412004 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT22 13MWT23 
SAMPLING ROUND 03 01 
SAMPLE NUMBER 13GWT2203 13GWT2301 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 7127/2004 5l6l2003 
4-AMIN081PHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZ!AlANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
8ENZO A)ANTHRACENE 
8ENZO A)PYRENE 
8ENZO 8lFLUORANTHENE 
8ENZO G,H,llPERYLENE 
8ENZO KlFLUORANTHENE 
8ENZYL ALCOHOL 
818(2-CHLOROETHOX.YlMETHANE 
81812-CHLOROETHYLlETHER 
81812-ETHYLHEXYLlPHTHALA TE 
8UTYL8ENZVLPHTHALATE 
CHLOR08ENZILATE 
CHRY8ENE 
Dl-N-BUTYL PHTHALATE 
01-N-OCTYL PHTHALATE 
DIALLATE 
018ENZOCA,HlANTHRACENE 
Dl8ENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE 8ULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOR08ENZENE 
HEXACHLOR08UTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE51 OF90 

UPPER UPPER UPPER UPPER UPPER 
13MWT23 13MWT23 13MWT24 13MWT24 13MWT24 

02 03 01 02 03 
13GWT2302 13GWT2303 13GWT2401 13GWT2402 13GWT2403 

NORMAL NORMAL NORMAL NORMAL NORMAL 
10/28f2003 7/2512004 4128/2003 10/28f2003 7/23/2004 

UPPER UPPER UPPER UPPER UPPER 
13MWT25 13MWT25 13MWT25 13MWT25 13MWT25 

01 01 02 02 03 
13GWT2501 13GWT2501·F 13GWT2502 13GWT2502-F 13GWT2503 

NORMAL NORMAL NORMAL NORMAL NORMAL 
412612003 4/2&/2003 11/6/2003 1111912003 7/2412004 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT22 13MWT23 
SAMPLING ROUND 03 01 
SAMPLE NUMBER 13GWT2203 13GWT2301 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 7l'Zl/2004 5/6/2003 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CDlPYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KEPONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROS0-01-N-BUTYLAMINE 
N-NITROS0-01-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-IDIMETHYLAMINOlAZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SAFROLE 
Energetics (ug/L) 
1,3,5-TRINITROBENZENE 0.27 u 0.5 u 
1,3-DINITROBENZENE 0.27 u 0.5 u 
2,2' ,6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 
2,4,6-TRINITROTOLUENE 0.27 u 0.5 u 
2,4-DIAMIN0-6-NITROTOLUENE 
2,4-DINITROTOLUENE 0.27 u 0.5 u 
2,6-DIAMIN0-4-NITROTOLUENE 
2,6-DINITROTOLUENE 0.27 u 0.5 u 
2-AMIN0-4,6-DINITROTOLUENE 0.27 u 0.5 u 
2-NITROTOLUENE 0.27 u 0.5 u 
3,5-DINITROANILINE 
3-NITROTOLUENE 0.27 u 0.5 u 
4-AMIN0-2,6-DINITROTOLUENE 0.27 u 0.5 u 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE520F90 

UPPER UPPER UPPER UPPER UPPER 
13MWT23 13MWT23 13MWT24 13MWT24 13MWT24 

02 03 01 02 03 
13GWT2302 13GWT2303 13GWT2401 13GWT2402 13GWT2403 

NORMAL NORMAL .NORMAL NORMAL NORMAL 
10/28/2003 7/25'2004 4/28/2003 10/28/2003 7/23/2004 

0.26 u 0.26 u 0.65 u 0.24 u 0.27 u 
0.26 u 0.26 u 0.65 u 0.24 u 0.27 u 
0.51 u 0.47 u 
0.26 u 0.26 u 0.65 u 0.24 u 0.27 u 
0.26 u 0.24 u 
0.26 u 0.26 u 0.65 u 0.24 u 0.27 u 
0.26 u 024 u 
0.26 u 0.26 u 0.65 u 0.24 u 0.27 u 
0.26 u 0.26 u 0.65 u 0.24 u 0.27 u 
0.26 u 0.26 u 0.65 u 0.24 u 1 
0.26 u 0.24 u 
0.26 u 0.26 u 0.65 u 0.24 u 0.27 u 
0.26 u 0.26 u 0.65 u 0.24 u 0.27 u 

UPPER UPPER UPPER UPPER UPPER 
13MWT25 13MWT25 13MWT25 13MWT25 13MWT25 

01 01 02 02 03 
13GWT2501 13GWT2501·F 13GWT2502 13GWT2502-F 13GWT2503 

NORMAL NORMAL NORMAL NORMAL NORMAL 
4/26/2003 412612003 11/6/2003 11/19/2003 7/24/2004 

0.145 u 0.25 UJ 0.27 u 
0.145 u 0.25 u 0.27 u 

0.5 u 
0.145 u 0.25 UJ 0.27 u 

0.25 u 
0.145 u 0.25 UJ 0.27 u 

0.25 u 
0.145 u 0.25 UJ 0.27 u 
0.145 u 0.25 UJ 0.27 u 
0.145 u 0.25 UJ 0.27 u 

0.25 u 
0.145 u 0.25 UJ 0.27 u 
0.145 u 0.25 u 0.27 u 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT22 13MWT23 
SAMPLING ROUND 03 01 
SAMPLE NUMBER 13GWT2203 13GWT2301 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 7127/2004 5f6/2003 
4-NITROTOLUENE 0.27 u 0.5 u 
DNX 
HMX 23 13 
MNX 
NITROBENZENE 0.27 u 0.5 u 
PICRAMIC ACID 
PICRICACID 
ROX 26 17 
TETRYL 0.27 u 0.5 u 
TNX 
Herbicides (ua/Ll 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals Cua/Ll 
ALUMINUM 192 J 
ANTIMONY 0.04 u 
ARSENIC 0.41 u 
BARIUM 38.4 J 
BERYLLIUM 0.06 u 
CADMIUM 0.13 u 
CALCIUM 10300 J 
CHROMIUM 0.55 u 
COBALT 5.1 J 
COPPER 0.35 u 
IRON 414 J 
LEAD 0.36 u 
LITHIUM 12.2 J 
MAGNESIUM 10800 J 
MANGANESE 404 J 
MERCURY 0.2 u 
NICKEL 5.5 J 
POTASSIUM 796 J 
SELENIUM 0.24 u 
SILVER 0.08 u 
SODIUM 37200 J 
STRONTIUM 49.9 J 
THALLIUM 0.07 u 
TIN 0.13 u 
TITANIUM 6.9 J 
VANADIUM 0.51 u 
ZINC 4 J 
Dissolved Metals Cua/Ll 
ALUMINUM FILTERED I 
ANTIMONY, FILTERED 

TABLEG-5 

SUMMARY OF ANAL VTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE530F90 

UPPER UPPER UPPER UPPER UPPER 
13MWT23 13MWT23 13MWT24 13MWT24 13MWT24 

02 03 01 02 03 
13GWT2302 13GWT2303 13GWT2401 13GWT2402 13GWT2403 

NORMAL NORMAL NORMAL NORMAL NORMAL 
10/28f2003 7/25/2004 4128f2003 10/28/2003 7/23/2004 

0.26 u 0.26 u 0.65 u 0.24 u 0.27 u 
0.26 u 0.24 u 

14 16 2.1 2.2 2.2 
0.26 u 0.35 J 
0.26 u 0.26 u 0.65 u 0.24 u 0.27 u 

21 17 7.3 9 8.7 
0.26 u 0.26 u 0.65 u 0.24 u 0.27 u 
0.26 u 0.24 u 

38.2 u 47.3 u 14.2 u 
0.02 u 0.03 u 0.02 u 
0.09 u 0.07 u 0.14 u 
35 J 22.7 J 18.6 J 

0.04 u 0.03 u 0.04 u 
0.1 u 0.05 UJ 0.06 u 

12500 J 34300 J 37900 J 
0.35 u 0.37 u 0.27 u 
2.4 J 3.7 J 10.1 J 
0.2 u 4 J 0.19 u 
118 u 65.7 u 3190 J 
0.14 u 0.18 u 0.09 u 

18.2 J 
10900 J 34500 J 33600 J 
256 J 525 J 2010 J 
0.02 u 0.02 u 0.02 u 
4.9 J 6.3 J 9.4 J 
875 J 1010 J 1120 J 
0.19 u 0.29 u 0.2 u 
0.03 u 0.04 u 0.03 u 
34000 J 44200 J 41000 J 

81 J 
0.04 u 0.04 u 0.04 u 
0.1 u 0.13 u 0.1 u 
0.55 u 2.1 u 0.13 u 
0.08 u 0.06 u 0.06 U. 
4.1 u 8.2 J 3.7 u 

UPPER UPPER UPPER UPPER UPPER 
13MWT25 13MWT25 13MWT25 13MWT25 13MWT25 

01 01 02 02 03 
13GWT2501 13GWT2501..f 13GWT2502 13GWT2502·F 13GWT2503 

NORMAL NORMAL NORMAL NORMAL NORMAL 
4/26/2003 4/26f2003 11/6/2003 11/19/2003 7/2412004 
0.145 u 0.25 UJ 0.27 u 

0.25 u 
0.34 0.85 2.3 

0.25 u 
0.145 u 0.25 u 0.27 u 

0.4 1.2 J 1.6 
0.145 u 0.25 u 0.27 u 

0.25 u 

39000 J 73500 J 836 J 
0.35 u 0.44 u 0.08 u 
15.4 J 14.3 J 0.55 u 
303 J 355 J 39.9 J 
2.3 J 3.4 J 0.99 u 
2.7 J 2.7 J 0.42 u 

117000 J 53900 J 22900 J 
64.9 J 89.9 J 2.2 u 
33 J 48 J 56.5 J 

89.5 J 82.8 J 18.2 J 
36000 J 41000 J 961 J 
54.3 J 51.3 J 2.9 J 
74.4 J 

19900 J 22700 J 12800 J 
2080 J 839 J 125 J 
0.052 J 0.098 J 0.03 u 
82.1 J 120 J 123 J 

11000 J 18100 J 1800 J 
1.8 J 4.1 J 1.4 u 
1.2 u 1.3 u 0.03 u 

27900 J 31400 J 39700 J 
262 J 
0.6 u 0.75 u 0.05 u 
0.55 u 1.5 u 0.45 u 
285 J 516 J 
75.3 J 93.5 J 1.4 J 
260 J 340 J 138 J 

344 J 79.8 u 
0.29 u 0.22 u 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT22 13MWT23 
SAMPLING ROUND 03 01 
SAMPLE NUMBER 13GWT2203 13GWT2301 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 7fJ:T/2004 5/6/2003 
ARSENIC, FILTERED 
BARIUM, FILTERED 
BERYLLIUM, FILTERED· 
CADMIUM, FILTERED 
CALCIUM, FILTERED 
CHROMIUM, FILTERED 
COBALT, FILTERED 
COPPER FILTERED 
IRON, FILTERED 
LEAD, FILTERED 
LITHIUM, FILTERED 
MAGNESIUM, FILTERED 
MANGANESE, FILTERED 
MERCURY, FILTERED 
NICKEL, FILTERED 
POTASSIUM, FILTERED 
SELENIUM, FILTERED 
SILVER, FILTERED 
SODIUM, FILTERED 
STRONTIUM, FILTERED 
THALLIUM, FILTERED 
TIN, FILTERED 
TITANIUM, FILTERED 
VANADIUM, FILTERED 
ZINC, FILTERED 
Field Parameters lmnll.\ 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 2.51 
DISSOLVED OXYGEN - METER 4.09 
HYDROGEN SULFIDE (H2Sl 
IRONC+2l 
MANGANESEC+2l 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL CMVl 448.2 131 
PH IS.U.\ 3.81 5.19 
SPECIFIC CONDUCTANCE IMS/CM\ 0.294 0.314 
SULFIDE 
TEMPERATURE CC l 19.61 16.46 
TURBIDITY CNTUl 1.5 0.7 
Miscellaneous Parameters Cmnll.\ 
AMMONIA-N O.o1 U 
NITRITE/NITRATE-N 0.5 
TOTAL ORGANIC CARBON 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE540F90 

UPPER UPPER UPPER UPPER UPPER 
13MWT23 13MWT23 13MWT24 13MWT24 13MWT24 

02 03 01 02 03 
13GWT2302 13GWT2303 13GWT2401 13GWT2402 13GWT2403 

NORMAL NORMAL NORMAL NORMAL NORMAL 
10/28/2003 7/25/2004 4128/2003 10/28/2003 7/23l2004 

25 90 
23 28 
7 3.37 0.5 1.07 

2.37 2.89 29.68 
0 0 

0.09 3.21 
0.1 1.8 

0.004 0 
397.5 141 284 59.9 395 

5.5 5.48 5.9 6.14 5.41 
0.309 0.315 0.671 0.672 0.669 
0.o1 0 
13.67 17.26 16.76 14.27 20.16 
2.09 2.1 5.2 1.66 5.82 

O.o1 U 0.02 0.01 u 
0.51 0.39 0.27 

UPPER UPPER UPPER UPPER UPPER 
13MWT25 13MWT25 13MWT25 13MWT25 13MWT25 

01 01 02 02 03 
13GWT2501 13GWT2501·F 13GWT2502 13GWT2502-F 13GWT2503 

NORMAL NORMAL NORMAL NORMAL NORMAL 
4126f2003 4126f2003 11/612003 11/19/2003 7/2412004 

0,36 u 0.17 u 
62.6 J 35.9 J 
0.09 u 0.1 u 
0.47 u 0.74 u 

64700 J 28600 J 
0.81 u 0.34 u 
2.5 J 30.5 J 
2.8 J 1.8 u 
198 J 93.6 u 

0.44 u 0.14 u 
57.3 J 

14100 J 9360 J 
460 J 1n J 
0.2 u 0.007 u 
26.3 J 73.9 J 
5560 J 2700 J 

2 J 2.5 J 
0.04 u 0.03 u 

27100 J 29600 J 
135 J 

0.08 u 0.04 u 
0.11 u 0.1 u 
7.3 J 3.6 J 
0.8 u 027 u 
22.8 J 95.5 J 

1.87 
4.21 0.96 

219.1 333 717 
6.45 5.29 4.58 

0.511 0.341 0.382 

12 16.7 21.8 
999 > 39 40 

0.09 0.05 J 
0.02 u 0.17 J 



WATER BEARING ZONE UPPER 
LOCATION 13MWT25 
SAMPLING ROUND 03 
SAMPLE NUMBER 13GWT2503-F 
SAMPLE CODE NORMAL 
SAMPLE DATE 7/24/2004 
Volatile Organics {ua/Ll 
1, 1, 1,2-TETRACHLOROETHANE 
1, 1, 1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1,1-DICHLOROETHANE · 
1, 1-DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYLMETHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL . 
METHACRYLONITRILE 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYLENE CHLORIDE 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE550F90 

UPPER UPPER UPPER UPPER UPPER 
13MWT26 13MWT26 13MWT26 13MWT27 13MWT27 

01 02 03 02 03 
13GWT2601 13GWT2602 13GWT2603 13GWT2701 13GWT2702 

NORMAL NORMAL NORMAL NORMAL NORMAL 
4125/2003 1111912003 712312004 11f25/2003 7/30/2004 

LOWER LOWER LOWER UPPER UPPER 
13MWT28 13MWT28 13MWT28 13MWT29 13MWT29 

02 02 03 02 03 
13GWT2801 13GWT2801-F 13GWT2802 13GWT2901 13GWT2902 

NORMAL NORMAL NORMAL NORMAL NORMAL 
12/7/2003 12/7/2003 7/31/2004 11nt2003 7/27/2004 



WATER BEARING ZONE UPPER 
LOCATION 13MWT25 
SAMPLING ROUND 03 
SAMPLE NUMBER 13GWT2503-F 
SAMPLE CODE NORMAL 
SAMPLE DATE 7/24/2004 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Oraanics fun/I...\ 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBISC1-CHLOROPROPANEl 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE560F90 

UPPER UPPER UPPER UPPER UPPER 
13MWT26 13MWT26 13MWT26 13MWT27 13MWT27 

-01 02 03 02 03 
13GWT2601 13GWT2602 13GWT2603 13GWT2701 13GWT2702 

NORMAL NORMAL NORMAL NORMAL NORMAL 
412512003 11N9/2003 7/2312004 11/25l2003 7/30/2004 

LOWER LOWER LOWER UPPER UPPER 
13MWT28 13MWT28 13MWT28 13MWT29 13MWT29 

02 02 03 02 03 
13GWT2801 13GWT2801-F 13GWT2802 13GWT2901 13GWT2902 

NORMAL NORMAL NORMAL NORMAL NORMAL 
121712003 1217/2003 7/31/2004 11nJ2003 7/27/2004 



WATER BEARING ZONE UPPER 
LOCATION 13MWT25 
SAMPLING ROUND 03 
SAMPLE NUMBER 13GWT2503-F 
SAMPLE CODE NORMAL 
SAMPLE DATE 7124/2004 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZlAlANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZO A)ANTHRACENE 
BENZO A)PYRENE 
8ENZO BlFLUORANTHENE 
8ENZO G,H,llPERYLENE 
8ENZO KIFLUORANTHENE 
8ENZVL ALCOHOL 
818{2-CHLOROETHOXYIMETHANE 
818(2-CHLOROETHYUETHER 
818(2-ETHYLHEXYUPHTHALATE 
8UTYLBENZVLPHTHALATE 
CHLOROBENZILATE 
CHRY8ENE 
Dl-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZOIA,H\ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE 8ULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE570F90 

UPPER UPPER UPPER UPPER UPPER 
13MWT26 13MWT26 13MWT26 13MWT27 13MWT27 

01 02 03 02 03 
13GWT2601 13GWT2602 13GWT2603 13GWT2701 13GWT2702 

NORMAL NORMAL NORMAL NORMAL NORMAL 
4125/2003 11119/2003 7/23/2004 11125/2003 7/30/2004 

LOWER LOWER LOWER UPPER UPPER 
13MWT28 13MWT28 13MWT28 13MWT29 13MWT29 

02 02 03 02 03 
13GWT2801 13GWT2801-F 13GWT2802 13GWT2901 13GWT2902 

NORMAL NORMAL NORMAL NORMAL NORMAL 
1217/2003 1217/2003 7/31/2004 11n12003 •7/27/2004 



WATER BEARING ZONE UPPER 
LOCATION 13MWT25 
SAMPLING ROUND 03 
SAMPLE NUMBER 13GWT2503-F 
SAMPLE CODE NORMAL 
SAMPLE DATE 7124/2004 
HEXACHLOROPROPENE 
INDENOl1,2,3-CD\PYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO-Dl-N-BUTYLAMINE 
N-NITROS0-01-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-IDIMETHYLAMINOlAZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRE NE 
PYRIDINE 
SAFROLE 
Eneraetics Cua/U 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 
2,4,6-TRINITROTOLUENE 
2,4-DIAMIN0-6-NITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DIAMIN0-4-NITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3,5-DINITROANILINE 
3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOLUENE 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE ALL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE580F90 

UPPER UPPER UPPER UPPER UPPER 
13MWT26 13MWT26 13MWT26 13MWT27 13MWT27 

01 02 03 02 03 
13GWT2601 13GWT2602 13GWT2603 13GWT2701 13GWT2702 

NORMAL NORMAL NORMAL NORMAL NORMAL 
4125/2003 11/19/2003 7123/2004 11125/2003 7/30/2004 

0.19 u 0.269 u 0.26 u 0.253 u 0.27 u 
0.19 u 0.269 u 0.26 u 0.253 u 0.27 u 

0.538 u 0.505 u 
0.19 u 0.269 u 0.26 u 0.253 u 0.27 u 

0.269 u 0.253 u 
0.19 u 0.269 u 0.26 u 0.253 u 0.27 u 

0.269 u 0.253 u 
0.19 u 0.269 u 0.26 u 0.253 u 0.27 u 
0.19 u 0.269 u 0.26 u 0.253 u 0.27 u 
0.19 u 0.269 u 0.26 u 0.253 u 0.27 u 

0.269 u 0.253 u 
0.19 u 0.269 u 0.26 u 0.253 u 0.27 u 
0.19· u 0.269 u 0.26 u 0.253 u 0.27 u 

LOWER LOWER LOWER UPPER UPPER 
13MWT28 13MWT28 13MWT28 13MWT29 13MWT29 

02 02 03 02 03 
13GWT2801 13GWT2801-F 13GWT2802 13GWT2901 13GWT2902 

NORMAL NORMAL NORMAL NORMAL NORMAL 
12/7/2003 12/7/2003 7/3112004 11n12003 7/27/2004 

' 

0.258 u 0.25 u 0.039 u 0.26 u 
0.258 u 0.25 u 0.039 u 0.26 u 
0.515 u 0.51 u 
0.258 u 0.25 u 0.039 UJ 0.26 u 
0.258 u 0.25 u 
0.258 u 0.25 u 0.039 UJ 0.26 u 
0.258 u 0.25 u 
0.258 u 0.25 u 0.039 UJ 0.26 u 
0.258 u 0.25 u 0.039 u 0.26 u 
0.258 u 0.25 u 0.039 UJ 0.26 u 
0.258 u 0.25 u 
0.258 u 0.25 u 0.039 UJ 0.26 u 
0.258 u 0.25 u 0.039 u 0.26 u 



WATER BEARING ZONE UPPER 
LOCATION 13MWT25 
SAMPLING ROUND 03 
SAMPLE NUMBER 13GWT2503-F 
SAMPLE CODE NORMAL 
SAMPLE DATE 7/24/2004 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE 
PICRAMIC ACID 
PICRICACID 
ROX 
TETRYL 
TNX 
Herbicides (ua/L\ 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals (ua/L\ 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 
VANADIUM 
ZINC 
Dissolved Metals (unlL\ 
ALUMINUM, FILTERED 154 J 
ANTIMONY, FILTERED 0.07 u 

UPPER 

TABLEG-5 

SUMMARY OF ANAL me RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE590F90 

UPPER UPPER UPPER UPPER 
13MWT26 13MWT26 13MWT26 13MWT27 13MWT27 

01 02 03 02 03 
13GWT2601 13GWT2602 13GWT2603 13GWT2701 13GWT2702 

NORMAL NORMAL NORMAL NORMAL NORMAL 
4125/2003 11/1912003 7/2312004 11125/2003 7/30/2004 

0.19 u 0.269 u 0.26 u 0.253 u 0.27 u 
0.269 u 0.253 u 

2.4 2.4 1.8 15 38 
0.269 u 0.253 u 

0.19 u 0.269 u 0.26 u 0.253 u 0.27 u 

. 0.4 J 0.53 J 0.38 J 32 74 
0.19 u 0.269 u 0.26 u 0.253 u 0.27 u 

0.269 u 0.253 u 

241 340 J 1980 J 
0.04 u 0.02 u 0.02 u 
0.25 u 0.21 u 3.1 J 
21.2 J 13.9 J 78.1 J 
0.03 u 0.03 u 2.3 J 
0.05 u 0.04 u 0.3 u 
22700 J 27100 J 11100 J 
0.76 J 0.51 u 3.2 J 

5 J 1.7 u 41.1 J 
0.45 u 0.31 u 19.6 J 
238 J 334 u 17300 J 
0.15 u 0.14 u 3.3 J 
35.7 J 

13700 J 14900 J 7520 J 
391 J 271 u 594 J 
0.02 u 0.007 u 0.007 u 

8 J 5.9 J 67.4 J 
474 J 412 J 4170 J 
0.09 u 0.04 u 0.04 u 
0.04 u 0.03 u 0.03 u 

29200 J 41200 J 14900 J 
56.9 J 
0.04 u 0.04 u 0.25 u 
0.22 u 0.1 u 0.12 u 
6.8 J 6.5 J 12.4 J 

0.46 u 0.55 u 1.9 J 
4.7 J 2.8 u 94.9 

I 

LOWER LOWER LOWER UPPER UPPER 
13MWT28 13MWT28 13MWT28 13MWT29 13MWT29 

02 02 03 02 03 
13GWT2801 13GWT2801-F 13GWT2802 13GWT2901 13GWT2902 

NORMAL NORMAL NORMAL NORMAL NORMAL 
1217/2003 1217/2003 7/31/2004 11n12003 7/27/2004 
0.258 u 0.25 u 0.039 UJ 0.26 u 
0.258 u 0.25 u 
0.258 u 0.25 u 0.97 J 1.7 J 
0.258 u 0.25 u 
0.258 u 0.25 u 0.039 u 0.26 u 

0.258 u 0.25 u 3.8 10 
0.258 u 0.25 u 0.039 u 0.26 u 
0.258 u 0.25 u 

6270 J 781 J 
2.9 J 0.02 u 
15.2 J 0.3 u 
65.3 J 23.2 J 
0.27 u 1 u 
0.04 u 0.21 u 
10600 J 26800 J 
11.7 J 4 J 

2 J 69.8 J 
1.4 u 0.68 u 

2460 J 60900 J 
2.5 u 0.39 u 

2950 J 18000 J 
66.7 J 1320 J 

0.007 u 0.02 u 
7.1 J 173 J 

3670 J 3810 J 
4.1 J 0.04 u 

0.03 u 0.03 u 
124000 J 44400 J 

0.06 u 0.15 u 
0.63 u 0.1 u 
99 J 21.6 J 

12.5 J 1 u 
6.7 J 162 J 

102 u 
3 J 



WATER BEARING ZONE UPPER 
LOCATION 13MWT25 
SAMPLING ROUND 03 
SAMPLE NUMBER 13GWT2503-F 
SAMPLE CODE NORMAL 
SAMPLE DATE 7/24/2004 
ARSENIC, FILTERED 0.11 u 
BARIUM, FILTERED 36.3 J 
BERYLLIUM, FILTERED 0.79 u 
CADMIUM, FILTERED 0.35 u 
CALCIUM, FILTERED 20700 J 
CHROMIUM, FILTERED 1.1 u 
COBALT, FILTERED 54.2 J 
COPPER, FILTERED 13.1 J 
IRON, FILTERED 130 J 
LEAD, FILTERED 1.3 u 
LITHIUM, FILTERED 
MAGNESIUM, FILTERED 11100 J 
MANGANESE, FILTERED 105 J 
MERCURY, FILTERED 0.03 u 
NICKEL, FILTERED 118 J 
POTASSIUM, FILTERED 1550 J 
SELENIUM, FILTERED 1.4 u 
SILVER, FILTERED 0.02 u 
SODIUM, FILTERED 33300 J 
STRONTIUM, FILTERED 
THALLIUM, FILTERED 0.02 u 
TIN, FILTERED 0.06 u 
TITANIUM, FILTERED 
VANADIUM, FILTERED 0.06 u 
ZINC, FILTERED 126 J 
Field Parameters {ma/Ll 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 
HYDROGEN SULFIDE fH2Sl 
IRON(+2) 
MANGANESE(+2l 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL fMVl 
PH (S.U.l 
SPECIFIC CONDUCTANCE (MS/CM\ 
SULFIDE 
TEMPERATURE (Cl 
TURBIDITY (NTU) 
Miscellaneous Parameters (mall\ 
AMMONIA-N 
NITRITE/NITRATE-N 
TOTAL ORGANIC CARBON I 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE600F90 

UPPER UPPER UPPER UPPER UPPER 
13MWT26 13MWT26 13MWT26 13MWT27 13MWT27 

01 02 03 02 03 
13GWT2601 13GWT2602 13GWT2603 13GWT2701 13GWT2702 

NORMAL NORMAL NORMAL NORMAL NORMAL 
4/25/2003 11/19/2003 7/23/2004 11/25/2003 7/30/2004 

60 10 u 
50 45 
1.7 0.89 5 4.96 

4.2 1.7 1.67 
0 0 
0 0.21 

0.3 0 
0,01 0.001 

189 354 752 223.2 423.5 
6.05 5.95 5.27 4.4 3.36 
0.352 0.333 0.43 0.288 0.294 

0.05 0 
12.01 15.68 19.78 14.29 20.1 
7.1 9.81 22 110 3.3 

0.02 I 0.005 UJ 0.39 
0.03 I 0.06 J 0.1 J 

LOWER LOWER LOWER UPPER UPPER 
13MWT28 13MWT28 13MWT28 13MWT29 13MWT29 

02 02 03 02 03 
13GWT2801 13GWT2801-F 13GWT2802 13GWT2901 13GWT2902 

NORMAL NORMAL NORMAL NORMAL NORMAL 
1217/2003 1217/2003 7/31/2004 11nt2003 7/27/2004 

13.6 J 
36.9 J 
0.03 u 
0.04 u 
8960 J 
0.81 u 
0.55 u 

1 u 
25.5 u 
0.2 u 

1800 J 
3.7 u 

0.007 u 
3.1 J 

1880 J 
3.9 J 

0.04 u 
122000 J 

0.04 u 
0.19 u 
1.4 u 
2 J 

3.5 J 

150 10 u 
10 u 150 
0.5 0.26 0.02 8.4 
0.57 0.44 

0 0 
0,01 3.3 > 

0 1.3 
0.007 0 
-34.1 73.5 -473 2.8 
9.15 8.08 5.56 5.62 

0.495 1.217 0.589 0.662 
0 0.04 

13.59 17.98 15.52 19.73 
260 65 9.36 4 

0.46 J 0.36 
0.66 J 0.025 u 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT30 13MWT30 
SAMPLING ROUND 02 03 
SAMPLE NUMBER 13GWT3001 13GWT3002 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 11124/2003 7/26/2004 
Volatile Organics (ua/l.\ 
1, 1, 1,2-TETRACHLOROETHANE 
1, 1, 1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-GHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYLENE CHLORIDE 

TABLE G-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE61 OF90 

UPPER UPPER UPPER UPPER 
13MWT31 13MWT31 13MWT32 13MWT32 

02 03 02 03 
13GWT3101 13GWT3102 13GWT3201 13GWT3202 

NORMAL NORMAL NORMAL NORMAL 
11124/2003 712612004 11119/2003 712712004 

UPPER UPPER UPPER UPPER UPPER 
13MWT33 13MWT33 13MWT33 13MWT33 13MWT34 

02 02 03 03 02 
13GWT3301 13GWT3301-F 13GWT3302 13GWT3302-F 13GWT3401 

NORMAL NORMAL NORMAL NORMAL NORMAL 
1112412003 11124/2003 7126/2004 712612004 1214/2003 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT30 13MWT30 
SAMPLING ROUND 02 03 
SAMPLE NUMBER 13GWT3001 13GWT3002 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 11124/2003 7/26/2004 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Oraanics (ua/L) 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANE) 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PlCOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE620F90 

UPPER UPPER UPPER UPPER 
13MWT31 13MWT31 13MWT32 13MWT32 

02 03 02 03 
13GWT3101 13GWT3102 13GWT3201 13GWT3202 

NORMAL NORMAL NORMAL NORMAL 
11124/2003 7/26/2004 11119/2003 7127/2004 

UPPER UPPER UPPER UPPER UPPER 
13MWT33 13MWT33 13MWT33 13MWT33 13MWT34 

02 02 03 03 02 
13GWT3301 13GWT3301-F 13GWT3302 13GWT3302-F 13GWT3401 

NORMAL NORMAL NORMAL NORMAL NORMAL 
11124/2003 1112412003 7/26/2004 7/26/2004 12/412003 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT30 13MWT30 
SAMPLING ROUND 02 03 
SAMPLE NUMBER 13GWT3001 13GWT3002 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 11124/2003 712612004 
4-AMIN081PHENYL 
4-8ROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZCA\ANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZOIA\ANTHRACENE 
BENZOIA\PYRENE 
BENZ0(8)FLUORANTHENE 
8ENZO(G,H,llPERYLENE 
8ENZO(K)FLUORANTHENE 
8ENZVL ALCOHOL 
818(2-CHLOROETHOXY\METHANE 
818(2-CHLOROETHYL)ETHER 
818(2-ETHYLHEXYLlPHTHALA TE 
8UTYL8ENZVLPHTHALATE 
CHLOR08ENZILATE 
CHRY8ENE 
Dl-N-8UTYL PHTHALA TE 
01-N-OCTYL PHTHALATE 
DIALLATE 
Dl8ENZOCA,H)ANTHRACENE 
Dl8ENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE 8ULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOR08ENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE630F90 

UPPER UPPER UPPER UPPER 
13MWT31 13MWT31 13MWT32 13MWT32 

02 03 02 03 
13GWT3101 13GWT3102 13GWT3201 13GWT3202 

NORMAL NORMAL NORMAL NORMAL 
11/24/2003 712612004 11/19/2003 7127/2004 

UPPER UPPER UPPER UPPER UPPER 
13MWT33 13MWT33 13MWT33 13MWT33 13MWT34 

02 02 03 03 02 
13GWT3301 13GWT3301-F 13GWT3302 13GWT3302-F 13GWT3401 

NORMAL NORMAL NORMAL NORMAL NORMAL 
11/2412003 11/24/2003 7/26/2004 7/26/2004 12/4/2003 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT30 13MWT30 
SAMPLING ROUND 02 03 
SAMPLE NUMBER 13GWT3001 13GWT3002 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 11/24/2003 7/26/2004 
HEXACHLOROPROPENE 
INDENOC1,2,3-CDlPYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KEPONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROS0-01-N-BUTYLAMINE 
N-NITROS0-01-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-!DIMETHYLAMINO)AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SAFROLE 
Eneraetics (ua/Ll 
1,3,5-TRINITROBENZENE 0.243 u 0.26 u 
1,3-DINITROBENZENE 0.243 u 0.26 u 
2,2' ,6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 0.485 u 
2,4,6-TRINITROTOLUENE 0.243 u 0.26 u 
2,4-DIAMIN0-6-NITROTOLUENE 0.243 u 
2,4-DINITROTOLUENE 0.243 u 0.26 u 
2,6-DIAMIN0-4-NITROTOLUENE 0.243 u 
2,6-DINITROTOLUENE 0.243 u 0.26 u 
2-AMIN0-4,6-DINITROTOLUENE 0.243 u 0.26 u 
2-NITROTOLUENE 0.243 u 0.26 u 
3,5-DINITROANILINE 0.243 u 
3-NITROTOLUENE 0.243 u 0.26 u 
4-AMIN0-2,6-DINITROTOLUENE 0.243 u 0.26 u 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE640F90 

UPPER UPPER UPPER UPPER 
13MWT31 13MWT31 13MWT32 13MWT32 

02 03 02 03 
13GWT3101 13GWT3102 13GWT3201 13GWT3202 

NORMAL NORMAL NORMAL NORMAL 
11/24/2003 712612004 11/19/2003 7/27/2004 

0.291 u 0.27 u 0.266 u 0.24 u 
0.291 u 0.27 u 0.266 u 0.24 u 
0.581 u 0.532 u 
0.291 u 0.27 u 0.266 u 0.24 u 
0.291 u 0.266 u 
0.291 u 0.27 u 0.266 u 0.24 u 
0.291 u 0.266 u 
0.291 u 0.27 u 0.266 u 0.24 u 
0.291 u 0.27 u 0.266 u 0.24 u 
0.291 u 0.37 J 0.266 u 0.24 u 
0.291 u 0.266 u 
0.291 u 0.27 u 0.266 u 0.24 u 
0.291 u 0.27 u 0.266 u 0.24 u 

UPPER UPPER UPPER UPPER UPPER 
13MWT33 13MWT33 13MWT33 13MWT33 13MWT34 

02 02 03 03 02 
13GWT3301 13GWT3301·F 13GWT3302 13GWT3302-F 13GWT3401 

NORMAL NORMAL NORMAL NORMAL NORMAL 
11/24/2003 1112412003 7/26/2004 7/2612004 121412003 

0.25 u 0.29 u 0.25 u 
0.25 u 0.29 u 0.25 u 
0.5 u 0.5 u 

0.25 u 0.29 u 0.25 u 
0.25 u 0.25 u 
0.25 u 0.29 u 0.25 u 
0.25 u 0.25 u 
0.25 u 0.29 u 0.25 u 
0.25 u 0.29 u 0.25 u 
0.25 u 0.29 u 0.25 u 
0.25 u 0.25 u 
0.25 u 0.29 u 0.25 u 
0.25 u 0.29 u 0.29 J 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT30 13MWT30 
SAMPLING ROUND 02 03 
SAMPLE NUMBER 13GWT3001 13GWT3002 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 11124/2003 7/26/2004 
4-NITROTOLUENE 0.243 u 0.26 u 
DNX 0.243 u 
HMX 0.243 u 0.26 u 
MNX 0.243 u 
NITROBENZENE 0.243 u 0.26 u 
PICRAMIC ACID 
PICRICACID 
ROX 1.1 J 4 
TETRYL 0.243 u 0.26 u 
TNX 0.243 u 
Herbicides lua/L\ 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals (ua/Ll 
ALUMINUM 2680 J 
ANTIMONY 0.11 u 
ARSENIC 1.1 u 
BARIUM 21.7 J 
BERYLLIUM 5.9 J 
CADMIUM 0.47 u 
CALCIUM 25700 J 
CHROMIUM 0.86 u 
COBALT 104 J 
COPPER 4.5 J 
IRON 36600 J 
LEAD 3.8 J 
LITHIUM 
MAGNESIUM 18800 J 
MANGANESE 3230 J 
MERCURY 0.007 u 
NICKEL 167 J 
POTASSIUM 4150 J 
SELENIUM 0.12 u 
SILVER 0.11 u 
SODIUM 38500 J 
STRONTIUM 
THALLIUM 0.24 u 
TIN 0.16 u 
TITANIUM 0.61 u 
VANADIUM 0.28 u 
ZINC 280 
Dissolved Metals (Ua/L) 
ALUMINUM FILTERED 
ANTIMONY, FILTERED 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE650F90 

UPPER UPPER UPPER UPPER 
13MWT31 13MWT31 13MWT32 13MWT32 

02 03 02 03 
13GWT3101 13GWT3102 13GWT3201 13GWT3202 

NORMAL NORMAL NORMAL NORMAL 
11/24/2003 7/26/2004 11/19/2003 7127/2004 

0.291 u 0.27 u 0.266 u 0.24 u 
0.291 u 0.266 u 

4.5 8.1 0.92 0.86 
0.291 u 0.266 u 
0.291 u 0.27 u 0.266 u 0.24 u 

9.3 22 2.7 J 2.3 
0.291 u 0.27 u 0.266 u 0.24 u 
0291 u 0266 u 

79.1 u 168 u 
0.04 u 0.04 u 
0.16 u 0.18 u 
41.7 J 38.2 J 
0.06 u 0.03 u 
0.29 u 0.06 u 

34700 J 31600 J 
0.36 u 0.34 u 
18.9 J 2.2 J 
0.6 u 0.45 u 
61.5 u 276 u 
0.07 u 0.24 u 

41400 J 20000 J 
3170 J 84.8 J 

0.007 u 0.007 u 
93.8 J 7.8 J 
4430 J 885 J 
0.14 u 0.51 u 
0.03 u 0.03 u 
84800 J 31000 J 

0.04 u 0.04 u 
0.1 u 1 u 
0.72 u 1.9 u 
0.09 u 0.24 u 
21.3 J 6.8 u 

UPPER UPPER UPPER UPPER UPPER 
13MWT33 13MWT33 13MWT33 13MWT33 13MWT34 

02 02 03 03 02 
13GWT3301 13GWT3301·F 13GWT3302 13GWT3302-F 13GWT3401 

NORMAL NORMAL NORMAL NORMAL NORMAL 
1112412003 1112412003 7f26./2004 7/26/2004 121412003 

0.25 u 0.29 u 0.25 u 
0.25 u 1 

5.3 11 29 
0.25 u 4.5 
0.25 u 0.29 u 0.25 u 

4.3 4.2 460 
0.25 u 0.29 u 0.25 u 
025 u 0.25 u 

17100 J 2350 J 277 J 
0.66 u 0.22 u 0.02 u 
4.9 J 2.1 J 0.13 u 
103 J 50.6 J 17.7 J 
1.4 u 0.37 u 0.23 u 

0.57 u 0.15 u 0.04 u 
6020 J 4300 J 14700 J 
23.8 J 6.1 J 0.55 u 
13.4 J 7 J 10.3 J 
9.6 J 6.9 u 1.7 J 

16100 J 6090 J 316 J 
9.4 J 5.1 J 0.77 u 

5930 J 3600 J 12300 J 
837 J 274 J 645 J 

0.007 J 0.03 u 0.007 u 
29.9 J 21.8 J 42.5 J 
5580 J 1340 J 2980 J 
0.53 u 0.25 u 0.26 u 
0.48 u 0.08 u 0.03 u 
11800 J 11700 J 34500 J 

0.7 u 0.14 u 0.05 u 
1.1 u 0.67 u 0.13 u 
150 J 2.8 J 
25.8 J 6.2 J 0.3 u 
45.4 J 49.6 J 28.8 J 

52.6 u 66.5 u 
0.41 u 0.65 u 



WATER BEARING ZONE UPPER UPPER 
LOCATION 13MWT30 13MWT30 
SAMPLING ROUND 02 03 
SAMPLE NUMBER 13GWT3001 13GWT3002 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 11/24/2003 712612004 
ARSENIC, FILTERED 
BARIUM, FILTERED 
BERYLLIUM, FIL TEAED 
CADMIUM, FIL TEAED 
CALCIUM, FILTERED 
CHROMIUM, FILTERED 
COBALT, FILTERED 
COPPER, FIL TEAED 
IRON, FILTERED 
LEAD, FIL TEAED 
LITHIUM, FIL TEAED 
MAGNESIUM, FILTERED 
MANGANESE, FILTERED 
MERCURY, FIL TEAED 
NICKEL, FIL TEAED 
POTASSIUM, FILTERED 
SELENIUM, FIL TEAED 
SILVER, FILTERED 
SODIUM, FIL TEAED 
STRONTIUM, FILTERED 
THALLIUM, FIL TEAED 
TIN, FIL TEAED 
TITANIUM, FILTERED 
VANADIUM, FILTERED 
ZINC, FILTERED 
Field Parameters (ma/Ll 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 7.03 
DISSOLVED OXYGEN - METER 0.88 
HYDROGEN SULFIDE IH2Sl 
IRON(+2) 
MANGANESE(+2) 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL CMVl 396.6 142 
PH CS.U.l 3.34 5.2 
SPECIFIC CONDUCTANCE CMS/CMl 0.568 0.795 
SULFIDE 
TEMPERATURE IC l 9.18 15.4 
TURBIDITY INTUl 7 0.6 
Miscellaneous Parameters (mall.\ 
AMMONIA-N I 0.42 
NITRITE/NITRATE·N I 0.05 u 
TOTAL ORGANIC CARBON 

TABLE G-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE660F90 

UPPER UPPER UPPER UPPER 
13MWT31 13MWT31 13MWT32 13MWT32 

02 03 02 03 
13GWT3101 13GWT3102 13GWT3201 13GWT3202 

NORMAL NORMAL NORMAL NORMAL 
11/24/2003 7/2612004 11119/2003 7127/2004 

23.4 10.9. 
5.66 8.98 

246.7 518.6 223.6 71 
5.67 5.39 6.26 6.99 

0.793 1.444 0.386 0.519 

10.09 15.98 14.73 18.79 
4.69 6.1 3.45 2.8 

0.005 UJ 0.005 UJ 
0.13 J 0.25 J 

UPPER UPPER UPPER UPPER UPPER 
13MWT33 13MWT33 13MWT33 13MWT33 13MWT34 

02 02 03 03 02 
13GWT3301 13GWT3301·F 13GWT3302 13GWT3302-F 13GWT3401 

NORMAL NORMAL NORMAL NORMAL NORMAL 
11/2412003 11/24/2003 7/26/2004 7/2612004 12/412003 

0.87 u 0.33 u 
33.9 J 32.5 J 
0.3 u 0.39 u 
0.24 u 0.35 u 
9670 J 3290 J 
0.73 u 1.4 u 
14.7 J 6.7 J 
1.1 u 4 u 

4810 J 201 J 
0.34 u 0.56 u 

7230 J 3300 J 
1110 J 287 J 

0.007 u 0.03 u 
21.6 J 21.7 J 
1460 J 562 J 
0.16 u 0.21 u 
0.24 u 0.48 u 
13000 J 12200 J 

0.3 u 0.33 u 
0.22 u 0.48 u 

1 u 
0.54 u 0.3 u 
22.4 J 19 J 

10 u 
32 

5.56 1 
3.75 2.35 

0 
0.18 
0.8 

0.005 
91.7 559.8 276 
5.88 4.96 4.97 

0.234 0.091 0.312 
0 

8.83 16.12 10.94 
80 94 6.07 

0.02 I 0.04 
1.2 J I 0.3 J 

I 



WATER BEARING ZONE UPPER LOWER 
LOCATION 13MWT34 13MWT35 
SAMPLING ROUND 03 02 
SAMPLE NUMBER 13GWT3402 13GWT3501 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 7129/2004 12110/2003 
Volatile Organics CunJL\ 
1, 1, 1,2-TETRACHLOROETHANE 
1, 1, 1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE . 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYLENE CHLORIDE 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE670F90 

LOWER LOWER UPPER UPPER 
13MWT35 13MWT35 13MWT36 13MWT36 

02 03 02 02 
13GWT3501-F 13GWT3502 13GWT3601 13GWT3601-D 

NORMAL NORMAL ORIG DUP 
12110/2003 8/1/2004 1~003 12/8/2003 

UPPER UPPER UPPER UPPER LOWER 
13MWT36 13MWT37 13MWT37 13MWT37 13MWT38 

03 02 03 03 02 
13GWT3602 13GWT3701 13GWT3702 13GWT3702-D 13GWT3801 

NORMAL NORMAL ORIG DUP NORMAL 
7/2912004 111612003 7/30/2004 7/30/2004 11/10/2003 



WATER BEARING ZONE UPPER LOWER 
LOCATION 13MWT34 13MWT35 
SAMPLING ROUND 03 02 
SAMPLE NUMBER 13GWT3402 13GWT3501 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 7/29/2004 12110/2003 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS-1,2-DICHLOROETHENE · 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Organics (ua/Ll 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANEl 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE680F90 

LOWER LOWER UPPER UPPER 
13MWT35 13MWT35 13MWT36 13MWT36 

02 03 02 02 
13GWT3501·F 13GWT3502 13GWT3601 13GWT3601-D 

NORMAL NORMAL ORIG DUP 
12/10f2003 811/2004 12/8/2003 12/8/2003 

UPPER UPPER UPPER UPPER LOWER 
13MWT36 13MWT37 13MWT37 13MWT37 13MWT38 

03 02 03 03 02 
13GWT3602 13GWT3701 13GWT3702 13GWT3702-D 13GWT3801 

NORMAL NORMAL ORIG DUP NORMAL 
7/29/2004 11/6l2003 7/30f2004 7/30f2004 11/10/2003 



WATER BEARING ZONE UPPER LOWER 
LOCATION 13MWT34 13MWT35 
SAMPLING ROUND 03 02 
SAMPLE NUMBER 13GWT3402 13GWT3501 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 7/29/2004 12110/2003 
4-AMIN081PHENYL 
4-8ROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROOUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYL8ENZ{AlANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
8ENZO A}ANTHRACENE 
8ENZO AlPYRENE 
8ENZO 8}FLUORANTHENE 
8ENZO G,H,llPERYLENE 
8ENZO K\FLUORANTHENE 
8ENZVL ALCOHOL 
818!2-CHLOROETHOX.YlMETHANE 
81812-CHLOROETHYUETHER 
818(2-ETHYLHEXYLlPHTHALA TE 
8UTYL8ENZVLPHTHALATE 
CHLOR08ENZILATE 
CHRY8ENE 
Dl-N-8UTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
Dl8ENZOCA,HlANTHRACENE 
Dl8ENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE 8ULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOR08ENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 {MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE690F90 

LOWER LOWER UPPER UPPER 
13MWT35 13MWT35 13MWT36 13MWT36 

02 03 02 02 
13GWT3501-F 13GWT3502 13GWT3601 13GWT3601-D 

NORMAL NORMAL ORIG DUP 
12110/2003 811/2004 12/8/2003 12/8/2003 

UPPER UPPER UPPER UPPER LOWER 
13MWT36 13MWT37 13MWT37 13MWT37 13MWT38 

03 02 03 03 02 
13GWT3602 13GWT3701 13GWT3702 13GWT3702-D 13GWT3801 

NORMAL NORMAL ORIG DUP NORMAL 
7129/2004 11/6/2003 7/30/2004 7/30/2004 11/10/2003 



WATER BEARING ZONE UPPER LOWER 
LOCATION 13MWT34 13MWT35 
SAMPLING ROUND 03 02 
SAMPLE NUMBER 13GWT3402 13GWT3501 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 7/29/2004 12110/2003 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CDlPYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KEPONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROS0-01-N-BUTYLAMINE 
N-NITROSO-Dl-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROUDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-IDIMETHYLAMINOlAZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SA FR OLE 
Eneraetics CunJL\ 
1,3,5-TRINITROBENZENE 0.24 u 0.236 u 
1,3-DINITROBENZENE 0.24 u 0.236 u 
2,2' ,6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 0.472 u 
2,4,6-TRINITROTOLUENE 0.24 u 0.236 u 
2,4-DIAMIN0-6-NITROTOLUENE 0.236 u 
2,4-DINITROTOLUENE 0.24 u 0.236 u 
2,6-DIAMIN0-4·NITROTOLUENE 0.236 u 
2,6-DINITROTOLUENE 0.24 u 0.236 u 
2-AMIN0-4,6-DINITROTOLUENE 0.24 u 0.236 u 
2-NITROTOLUENE 0.24 u 0.236 u 
3,5-DINITROANILINE 0.236 u 
3-NITROTOLUENE 0.24 u 0.236 u 
4-AMIN0-2,6·DINITROTOLUENE 0.26 J 0.236 u 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

LOWER 
13MWT35 

02 
13GWT3501·F 

NORMAL 
12/10/2003 

SWMU 13 (MINE FILL B) . 
NSWCCRANE 

CRANE, INDIANA 
PAGE700F90 

LOWER UPPER 
13MWT35 13MWT36 

03 02 
13GWT3502 13GWT3601 

NORMAL ORIG 
811/2004 12/8/2003 

0.25 u 0.269 u 
0.25 u 0.269 u 

0.538 u 
0.25 u 0.269 u 

0.269 u 
0.25 u 0.269 u 

0.269 u 
0.25 u 0.269 u 
0.25 u 0.269 u 
0.25 u 0.269 u 

0.269 u 
0.25 u 0.269 u 
0.25 u 0.269 u 

UPPER 
13MWT36 

02 
13GWT3601-D 

DUP 
12/8/2003 

0.275 u 
0.275 u 
0.538 u 
0.275 u 
0.269 u 
0.275 u 
0.269 u 
0.275 u 
0.275 u 
0.275 u 
0.269 u 
0.275 u 
0.275 u 

UPPER UPPER UPPER UPPER LOWER 
13MWT36 13MWT37 13MWT37 13MWT37 13MWT38 

03 02 03 03 02 
13GWT3602 13GWT3701 13GWT3702 13GWT3702·D 13GWT3801 

NORMAL NORMAL ORIG DUP NORMAL 
7/29/2004 1116/2003 7/30/2004 7/30/2004 11/10/2003 

0.27 u 0.04 u 0.24 u 0.24 u 0.253 UJ 
0.27 u 0.04 u 0.24 u 0.24 u 0.253 u 

0.52 u 0.505 u 
0.27 u 0.04 UJ 0.24 u 0.24 u 0.253 UJ 

0.26 u 0.253 u 
0.27 u 0.04 UJ 0.24 u 0.24 u 0.253 UJ 

0.26 u 0.253 u 
0.27 u 0.04 w 0.24 u 0.24 u 0.253 UJ 
0.27 u 0.04 u 0.24 u 0.24 u 0.253 UJ 
0.27 u 0.04 UJ 0.24 u 0.24 u 0.253 UJ 

0.26 u 0.253 u 
0.27 u 0.04 w 0.24 u 0.24 u 0.253 UJ 
0.27 u 0.04 u 0.5 0.47 J 0.253 u 



WATER BEARING ZONE UPPER LOWER 
LOCATION 13MWT34 13MWT35 
SAMPLING ROUND 03 02 
SAMPLE NUMBER 13GWT3402 13GWT3501 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 7/29/2004 12110/2003 
4-NITROTOLUENE 0.24 u 0.236 u 
DNX 0.236 u 
HMX 28 0.236 u 
MNX 0.236 u 
NITROBENZENE 0.24 u 0.236 u 
PICRAMIC ACID 
PICRICACID 
ROX 400 0.236 u 
TETRYL 0.24 u 0.236 u 
TNX 0.236 u 
Herbicides {ua/L) 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals Cunll.\ 
ALUMINUM 20900 J 
ANTIMONY 6.7 J 
ARSENIC 15 J 
BARIUM 94.7 J 
BERYLLIUM 1 u 
CADMIUM 0.07 u 
CALCIUM 18000 J 
CHROMIUM 35 J 
COBALT 5.6 J 
COPPER 6.1 J 
IRON 10300 J 
LEAD 7.2 J 
LITHIUM 
MAGNESIUM 6520 J 
MANGANESE 118 J 
MERCURY 0.007 u 
NICKEL 22 J 
POTASSIUM 10100 J 
SELENIUM 1.7 u 
SILVER 0.03 u 
SODIUM 166000 J 
STRONTIUM 
THALLIUM 0.19 u 
TIN 0.51 u 
TITANIUM 104 J 
VANADIUM 31.6 J 
ZINC 30.6 J 
Dissolved Metals tun/L\ 
ALUMINUM, FIL TEAED I 
ANTIMONY FILTERED 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE71 OF90 

LOWER LOWER UPPER UPPER 
13MWT35 13MWT35 13MWT36 13MWT36 

02 03 02 02 
13GWT3501 ·F 13GWT3502 13GWT3601 13GWT3601·D 

NORMAL NORMAL ORIG DUP 
12/10/2003 811/2004 12/8/2003 12/812003 

0.25 u 0.269 u 0.275 u 
0.269 u 0.269 u 

0.25 u 0.269 u 0.275 u 
0.269 u 0.269 u 

0.25 u 0.269 u 0.275 u 

0.25 u 0.27 J 0.275 u 
0.25 u 0.269 u 0.275 u 

0.269 UJ 0.269 u 

I 

147 u 655 J 
0.09 u 1.3 u 
0.22 u 0.5 u 
30.5 J 33 J 
0.09 u 1.3 u 
0.54 u 1.8 u 
48800 J 49400 J 
0.89 u 1.5 u 
3.7 J 4.3 J 

0.88 u 1.3 u 
83.6 u 130 u 
0.42 u 1.7 u 

45800 J 47400 J 
437 J 458 J 

0.007 u 0.007 u 
56.4 J 63.3 J 
2330 J 2510 J 
0.28 u 0.54 u 
0.04 u 1.2 u 

49700 J 51200 J 

0.07 u 1.3 u 
0.12 u 2 u 
4.2 J 18.6 J 

0.23 u 1.2 u 
31.2 J 36.2 J 

130 u 
7.3 J I 

UPPER UPPER UPPER UPPER LOWER 
13MWT36 13MWT37 13MWT37 13MWT37 13MWT38 

03 02 03 03 02 
13GWT3602 13GWT3701 13GWT3702 13GWT3702·D 13GWT3801 

NORMAL NORMAL ORIG DUP NORMAL 
7/2912004 11/6/2003 7/30/2004 7/30/2004 11/10/2003 

0.27 u 0.04 w 0.24 u 0.24 u 0.253 UJ 
1.5 J 0.253 u 

0.27 u 25 140 150 0.253 u 
5.2 0.253 u 

0.27 u 0.04 u 0.24 u 0.24 u 0.253 u 

6.1 650 2100 2300 0.253 u 
0.27 u 0.04 u 0.24 u 0.24 u 0.253 u 

0.73 0.253 u 

I 

140 u 4720 J 
0.02 u 3.8 J 
0.27 u 24.5 J 
38.8 J 32.2 J 
0.05 u 0.3 u 
0.13 u 0.04 u 

21600 J 5790 J 
0.72 u 12.5 J 
14.8 u 1.6 u 
0.83 u 1.6 J 
1760 J 5410 J 
0.94 u 5.8 J 

14500 J 1040 J 
834 J 67.4 J 
0.02 u 0.02 u 
12.9 J 5.7 J 
1810 J 5180 J 
0.1 u 2.2 u 

0.03 u 0.03 u 
29600 J 71400 J 

0.04 u 0.04 u 
0.1 u 0.25 u 

8 J 26.6 J 
0.4 u 25.6 J 
16.8 J 11.6 J 



WATER BEARING ZONE UPPER LOWER 
LOCATION 13MWT34 13MWT35 
SAMPLING ROUND 03 02 
SAMPLE NUMBER 13GWT3402 13GWT3501 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 7/29J2004 12/10/2003 
ARSENIC, FIL TEAED 
BARIUM, FIL TEAED 
BERYLLIUM, FIL TEAED 
CADMIUM, FILTERED 
CALCIUM, FILTERED 
CHROMIUM, FILTERED 
COBALT, FIL TEAED 
COPPER, FIL TEAED 
IRON, FIL TEAED 
LEAD FILTERED 
LITHIUM, FIL TEAED 
MAGNESIUM, FILTERED 
MANGANESE, FILTERED 
MERCURY, FILTERED 
NICKEL, FIL TEAED 
POTASSIUM, FILTERED 
SELENIUM, FILTERED 
SILVER, FILTERED 
SODIUM, FIL TEAED 
STRONTIUM, FILTERED 
THALLIUM, FIL TEAED 
TIN, FIL TEAED 
TITANIUM, FILTERED 
VANADIUM, FILTERED 
ZINC, FIL TEAED 
Field Parameters (mnJL\ 
ALKALINITY 200 
CARBON DIOXIDE 10 u 
DISSOLVED OXYGEN 13.42 5.5 
DISSOLVED OXYGEN - METER 5.28 
HYDROGEN SULFIDE CH2Sl 0 
IRON(+2l 0.02 
MANGANESEC+2l 0 
NITRITE-N 0 
OXIDATION REDUCTION POTENTIAL CMVl 149.6 105.2 
PH (S.U.) 5.06 9.08 
SPECIFIC CONDUCTANCE (MS/CMl 0.347 0.781 
SULFIDE O.Q1 
TEMPERATURE CC l 18.58 13.6 
TURBIDITY INTUl 21 1000 > 
Miscellaneous Parameters CmnJL\ 
AMMONIA-N 0.56 
NITRITE/NITRA TE-N 0.05 u 
TOTAL ORGANIC CARBON 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE ALL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE720F90 

LOWER LOWER UPPER UPPER 
13MWT35 13MWT35 13MWT36 13MWT36 

02 03 02 02 
13GWT3501-F 13GWT3502 13GWT3601 13GWT3601-D 

NORMAL NORMAL ORIG DUP 
12110/2003 811/2004 12/8/2003 12/812003 

13.1 J 
24 J 

0.03 u 
0.04 u 
17000 J 

2.3 J 
3 J 

0.42 u 
32.2 u 
0.07 u 

3130 J 
9 J 

0.007 u 
0.75 u 
5390 J 
2.4 u 
0.03 u 

161000 J 

0.04 u 
0.1 u 
1.2 u 
2.8 J 
4 J 

10 u 10 u 
40 40 

0.98 5.5 5.5 
4.91 

0 0 
0.03 0.05 
0.3 0.2 

0.003 0 
252.1 

7.58 5.68 
0.718 0.721 

0.01 O.Q1 
15.91 12.24 

1000 > 6.06 

0.01 u 0.01 u 
0.08 0.06 

UPPER UPPER UPPER UPPER LOWER 
13MWT36 13MWT37 13MWT37 13MWT37 13MWT38 

03 02 03 03 02 
13GWT3602 13GWT3701 13GWT3702 13GWT3702-D 13GWT3801 

NORMAL NORMAL ORIG DUP NORMAL 
7/29/2004 111612003 7130/2004 7/30/2004 11/10/2003 

108 
10 u 

16.14 2.9 3.5 
4.82 4.7 

0 
0 

0.1 
0 

350.1 -144.9 133.5 10.3 
5.51 5.75 6.26 11.39 
0.68 0.307 0.174 0.332 

0 
15.66 13.32 17.35 13.18 
9.9 3.2 5 999 > 

0.005 u 0.44 
0.28 0.11 



WATER BEARING ZONE LOWER 
LOCATION 13MWT38 
SAMPLING ROUND 02 
SAMPLE NUMBER 13GWT3801-F 
SAMPLE CODE NORMAL 
SAMPLE DATE 11110/2003 
Volatile Oraanics (ua/L) 
1, 1, 1,2-TETRACHLOROETHANE 
1, 1, 1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYLENE CHLORIDE 

LOWER 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE730F90 

UPPER UPPER UPPER UPPER 
13MWT38 13MWT39 13MWT39 13MWT39 13MWT40 

03 02 02 03 02 
13GWT3802 13GWT3901 13GWT3901-F 13GWT3902 13GWT4001 

NORMAL NORMAL NORMAL NORMAL NORMAL 
7/31/2004 11n12003 11n12003 7l29/2004 11/5/2003 

UPPER LOWER LOWER LOWER UPPER 
13MWT40 13MWT41 13MWT41 13MWT41 13MWT42 

03 02 02 03 02 
13GWT4002 13GWT4101 13GWT4101-F 13GWT4102 13GWT4201 

NORMAL NORMAL NORMAL NORMAL NORMAL 
7/30/2004 11/23/2003 11124/2003 811/2004 11/6/2003 



WATER BEARING ZONE LOWER 
LOCATION 13MWT38 
SAMPLING ROUND 02 
SAMPLE NUMBER 13GWT3801-F 
SAMPLE CODE NORMAL 
SAMPLE DATE 11N0/2003 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Oraanics (unlL\ 

1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOOUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBISC1-CHLOROPROPANEl 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2 4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2 6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOUNE 
3&4-METHYLPHENOL 
3 3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4 6-DINITR0-2-METHYLPHENOL 

LOWER 

TABLE G-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE740F90 

UPPER UPPER UPPER UPPER 
13MWT38 13MWT39 13MWT39 13MWT39 13MWT40 

03 02 02 03 02 
13GWT3802 13GWT3901 13GWT3901-F 13GWT3902 13GWT4001 

NORMAL NORMAL NORMAL NORMAL NORMAL 
7/31/2004 11n12003 11nJ2003 712912004 11/5/2003 

UPPER LOWER LOWER LOWER UPPER 
13MWT40 13MWT41 13MWT41 13MWT41 13MWT42 

03 02 02 03 02 
13GWT4002 13GWT4101 13GWT4101-F 13GWT4102 13GWT4201 

NORMAL NORMAL NORMAL NORMAL NORMAL 
7/30/2004 11123/2003 11124/2003 8/1/2004 1116/2003 



WATER BEARING ZONE LOWER 
LOCATION 13MWT38 
SAMPLING ROUND 02 
SAMPLE NUMBER 13GWT3801·F 
SAMPLE CODE NORMAL 
SAMPLE DATE 11/10/2003 
4-AMINOBIPHENYL 
4-8ROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZlAlANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
A RAM I TE 
8ENZO AlANTHRACENE 
8ENZO AlPYRENE 
8ENZO 8lFLUORANTHENE 
8ENZO G,H,llPERYLENE 
8ENZO 'KIFLUORANTHENE 
8ENZYL ALCOHOL 
81${2-CHLOROETHOXYlMETHANE 
81$(2-CHLOROETHYL)ETHER 
81$(2-ETHYLHEXYL)PHTHALATE 
8UTYL8ENZVLPHTHALATE 
CHLOR08ENZILATE 
CHRYSENE 
Dl-N-8UTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
Dl8ENZOlA,H\ANTHRACENE 
D18ENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUOR ENE 
HEXACHLOR08ENZENE 
HEXACHLOR08UTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 

LOWER 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE750F90 

UPPER UPPER UPPER UPPER 
13MWT38 13MWT39 13MWT39 13MWT39 13MWT40 

03 02 02 03 02 
13GWT3802 13GWT3901 13GWT3901·F 13GWT3902 13GWT4001 

NORMAL NORMAL NORMAL NORMAL NORMAL 
7/31/2004 11n12003 11n/2003 7129/2004 11/5/2003 

UPPER LOWER LOWER LOWER UPPER 
13MWT40 13MWT41 13MWT41 13MWT41 13MWT42 

03 02 02 03 02 
13GWT4002 13GWT4101 13GWT4101-F 13GWT4102 13GWT4201 

NORMAL NORMAL NORMAL NORMAL NORMAL 
7/30/2004 11/23/2003 11/24/2003 8/1/2004 111612003 



WATER BEARING ZONE LOWER 
LOCATION 13MWT38 
SAMPLING ROUND 02 
SAMPLE NUMBER 13GWT3801·F 
SAMPLE CODE NORMAL 
SAMPLE DATE 11110/2003 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CDlPYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KEPONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROS0-01-N-BUTYLAMINE 
N-NITROS0-01-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINOlAZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRON AMIDE 
PYRENE 
PYRIDINE 
SAFROLE 
Eneraetlcs lua/Ll 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 
2,4,6-TRINITROTOLUENE 
2,4-DIAMIN0-6-NITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DIAMIN0-4-NITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3,5-DINITROANILINE 
3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOLUENE 

LOWER 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE760F90 

UPPER UPPER UPPER UPPER 
13MWT38 13MWT39 13MWT39 13MWT39 13MWT40 

03 02 02 03 02 
13GWT3802 13GWT3901 13GWT3901·F 13GWT3902 13GWT4001 

NORMAL NORMAL NORMAL NORMAL NORMAL 
7/31/2004 11n/2003 11n12000 7/29/2004 11/5/2003 

0.24 u 0.04 u 0.27 u 0.04 u 
0.24 u 0.04 u 0.27 u 0.04 u 

0.52 u 0.51 UJ 
0.24 u 0.04 UJ 0.27 u 0.04 UJ 

0.26 u 0.26 u 
0.24 u 0.04 UJ 0.27 u 0.04 UJ 

0.26 u 0.26 u 
0.24 u 0.04 UJ 0.27 u 0.04 UJ 
0.24 u 0.42 J 0.28 J 0.04 u 
0.24 u 0.04 UJ 0.27 u 0.04 UJ 

0.26 u 0.26 u 
0.24 u 0.04 UJ 0.27 u 0.04 UJ 
0.24 u 0.56 J 0.5 J 0.52 J 

UPPER LOWER LOWER LOWER UPPER 
13MWT40 13MWT41 13MWT41 13MWT41 13MWT42 

03 02 02 03 02 
13GWT4002 13GWT4101 13GWT4101.f 13GWT4102 13GWT4201 

NORMAL NORMAL NORMAL NORMAL NORMAL 
7/30/2004 11/23/2003 11124/2003 8/112004 11/612003 

0.25 u 0.269 UJ 0.24 u 0.04 u 
0.25 u 0.269 UJ 0.24 u 0.04 u 

0.538 u 0.52 UJ 
0.25 u 0.269 UJ 0.24 u 0.04 UJ 

0.269 u 0.26 u 
0.25 u 0.269 UJ 0.24 u 0.04 UJ 

0.269 u 0.26 u 
0.25 u 0.269 UJ 0.24 u 0.04 UJ 
0.25 u 0.269 UJ 0.24 u 0.04 u 
0.25 u 0.269 UJ 0.45 J 0.04 UJ 

0.269 u 0.26 u 
0.25 u 0.269 UJ 0.24 u 0.04 UJ 

1.1 0.269 UJ 0.24 u 0.04 u 



WATER BEARING ZONE LOWER 
LOCATION 13MWT38 
SAMPLING ROUND 02 
SAMPLE NUMBER 13GWT3801-F 
SAMPLE CODE NORMAL 
SAMPLE DATE 11/10/2003 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE 
PICRAMIC ACID 
PICRICACID 
RDX 
TETRYL 
TNX 
Herbicides (ua/U 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals lua/L\ 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYWUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 
VANADIUM 
ZINC 
Dissolved Metals tua/L.\ 
ALUMINUM, FIL TEAED 285 J I 
ANTIMONY FILTERED 4 J 

LOWER 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE770F90 

UPPER UPPER UPPER UPPER 
13MWT38 13MWT39 13MWT39 13MWT39 13MWT40 

03 02 02 03 02 
13GWT3802 13GWT3901 13GWT3901-F 13GWT3902 13GWT4001 

NORMAL NORMAL NORMAL NORMAL NORMAL 
7/31/2004 11n12003 11n12ooa 7/29/2004 11/5/2003 

0.24 u 0.04 UJ 0.27 u 0.04 UJ 
43 J 0.9 J 

0.24 u 48 J 74 14 
7.7 3.3 

0.24 u 0.04 u 0.27 u 0.04 u 

0.24 u 180 190 140 
0.24 u 0.04 u 0.27 u 0.04 u 

2.4 0.26 u 

2010 J 221 J 
0.02 u 0.09 u 
1.1 u 0.35 u 
104 J 49.2 J 

0.12 u 0.09 u 
0.23 u 0.42 u 

52200 J 14900 J 
4.2 J 0.58 u 
5.5 J 31.4 J 
2.1 J 1.3 J 

1450 J 272 J 
1.1 u 0.78 u 

14300 J 11800 J 
1290 J 855 J 
0.02 u 0.02 u 
25.6 J 26.4 J 
5110 J 1840 J 
0.11 u 0.39 u 
0.03 u 0.22 u 
15800 J 33000 J 

0.04 u 0.09 u 
0.1 u 0.12 u 
55.3 J 6.1 J 
4.1 J 0.42 u 
14.3 J 14.4 J 

I 53.1 u 
0.08 u 

UPPER LOWER LOWER LOWER UPPER 
13MWT40 13MWT41 13MWT41 13MWT41 13MWT42 

03 02 02 03 02 
13GWT4002 13GWT4101 13GWT4101-F 13GWT4102 13GWT4201 

NORMAL NORMAL NORMAL NORMAL NORMAL 
7/30/2004 11/23/2003 1112412003 811/2004 11/6/2003 

0.25 u 0.269 UJ 0.24 u 0.04 UJ 
0.269 u 0.26 u 

22 0.269 UJ 0.24 u 64 
0.269 u 0.32 J 

0.25 u 0.269 UJ 0.24 u 0.04 u 

230 0.269 UJ 0.24 u 41 
0.25 u 0.269 w 0.24 u 0.04 u 

0.269 u 0.26 u 

29800 J 24300 J 
5.6 J 0.26 u 

20.6 J 5.8 J 
114 J 130 J 
1.2 u 0.98 u 

0.43 u 0.19 u 
18500 J 11800 J 
38.7 J 39.6 J 
11.2 J 17.8 J 
10.9 J 10 J 

23700 J 20000 J 
12 J 8.7 J 

6520 J 6730 J 
300 u 2330 J 

0.007 u 0.02 u 
34 J 28.4 J 

7170 J 8410 J 
5.1 J 0.28 u 

0.05 u 0.14 u 
86700 J 7420 J 

0.18 u 0.23 u 
1.3 u 0.83 u 
101 J 237 J 
33.9 J 34.4 J 
77.6 J 32.8 J 

95.6 u 
5.6 J 



WATER BEARING ZONE LOWER 
LOCATION 13MWT38 
SAMPLING ROUND 02 
SAMPLE NUMBER 13GWT3801-F 
SAMPLE CODE NORMAL 
SAMPLE DATE 11110/2003 
ARSENIC, FIL TEAED 21.3 J 
BARIUM, FIL TEAED 9.6 J 
BERYLLIUM, FIL TEAED 0.03 u 
CADMIUM, FIL TEAED .o.04 u 
CALCIUM, FILTERED 3980 J 
CHROMIUM, FILTERED 0.8 u 
COBALT, FIL TEAED 1.5 u 
COPPER, FIL TEAED 0.57 u 
IRON, FILTERED 85.6 u 
LEAD, FIL TEAED 0.12 u 
LITHIUM, FIL TEAED 
MAGNESIUM, FILTERED 140 u 
MANGANESE, FILTERED 4.2 u 
MERCURY, FILTERED 0.02 u 
NICKEL, FIL TEAED 0.48 u 
POTASSIUM, FIL TEAED 4260 J 
SELENIUM, FIL TEAED 2 u 
SILVER, FILTERED 0.03 u 
SODIUM, FIL TEAED 65200 J 
STRONTIUM, FILTERED 
THALLIUM, FIL TEAED 0.04 u 
TIN, FILTERED 0.1 u 
TITANIUM, FILTERED 1.6 u 
VANADIUM, FILTERED 7 J 
ZINC, FILTERED 1.7 u 
Field Parameters fmnlL\ 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 
HYDROGEN SULFIDE (H2S) 
IRON(+2l 
MANGANESE(+2l 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL (MVl 
PH IS.U.l 
SPECIFIC CONDUCTANCE IMS/CMl 
SULFIDE 
TEMPERATURE CC l 
TURBIDITY CNTUl 
Miscellaneous Parameters fmnJL\ 
AMMONIA-N I 
NITRITE/NITRA TE-N 
TOTAL ORGANIC CARBON 

LOWER 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 {MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE780F90 

UPPER UPPER UPPER UPPER 
13MWT38 13MWT39 13MWT39 13MWT39 13MWT40 

03 02 02 03 02 
13GWT3802 13GWT3901 13GWT3901-F 13GWT3902 13GWT4001 

NORMAL NORMAL NORMAL NORMAL NORMAL 
7/31/2004 11n/2003 11nt2003 7/29/2004 111512003 

0.31 u 
93.6 J 
0.03 u 
0.33 u 
48000 J 
0.17 u 
5.2 J 
1.3 u 
447 J 
0.06 u 

13700 J 
1190 J 
0.02 u 
23.8 J 
4540 J 
0.16 u 
0.03 u 
15500 J 

0.06 u 
0.1 u 
1.2 u 

0.07 u 
11.3 J 

1.7 6.07 
5.35 6.28 

72.9 135.1 321 100.3 
8.44 6.4 5.85 5.53 

0.665 0.391 0.352 0.273 

21.72 13.29 16.31 13.28 
18 17.9 2.2 6.2 

0.36 I 0.11 J 
0.77 I 0.28 

UPPER LOWER LOWER LOWER UPPER 
13MWT40 13MWT41 13MWT41 13MWT41 13MWT42 

03 02 02 03 02 
13GWT4002 13GWT4101 13GWT4101·F 13GWT4102 13GWT4201 

NORMAL NORMAL NORMAL NORMAL NORMAL 
7/30/2004 11/23/2003 11/24/2003 8/1/2004 11/6/2003 

9.4 J 
16.7 J 
0.05 u 
0.1 u 

17300 J 
0.34 u 
3.9 J 
1.1 u 

47.3 u 
0.33 u 

2810 J 
30.9 u 

0.007 u 
2.6 J 

2960 J 
4.2 J 

0.03 u 
82100 J 

0.06 u 
0.28 u 
0.9 u 

0.68 u 
17 J 

0.39 0.53 
3.72 1.46 

538 170 149 105 
5.04 8.36 6.85 6.39 

0.329 0.394 1.001 0.19 

15.02 14.01 14.73 14.03 
1.28 1000 > 110 1000 > 

I 0.18 J 0.16 J I 
0.025 u 0.025 u I 



WATER BEARING ZONE UPPER 
LOCATION 13MWT42 
SAMPLING ROUND 02 
SAMPLE NUMBER 13GWT4201-F 
SAMPLE CODE NORMAL 
SAMPLE DATE 11/6/2003 
Volatile Oraanics (unlL\ 
1, 1 1,2-TETRACHLOROETHANE 
1, 1, 1-TRICHLOROETHANE 
1, 1 2,2-TETRACHLOROETHANE 
1,1 2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2 3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYLMETHACRYLATE 
METHYLENE CHLORIDE 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE ALL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE790F90 

UPPER UPPER UPPER LOWER LOWER 
13MWT42 13MWT43 13MWT43 13MWT44 13MWT44 

03 02 03 02 03 
13GWT4202 13GWT4301 13GWT4302 13GWT4401 13GWT4402 

NORMAL NORMAL NORMAL NORMAL NORMAL 
7/31/2004 1214/2003 811/2004 1214/2003 811/2004 

LOWER LOWER LOWER LOWER LOWER 
13MWT45 13MWT45 13MWT45 13MWT46 13MWT46 

02 02 03 02 03 
13GWT4501 13GWT4501·F 13GWT4502 13GWT4601 13GWT4602 

NORMAL NORMAL NORMAL NORMAL NORMAL 
12/8/2003 12110/2003 712912004 12/9/2003 7/30/2004 



WATER BEARING ZONE UPPER 
LOCATION 13MWT42 
SAMPLING ROUND 02 
SAMPLE NUMBER 13GWT4201·f 
SAMPLE CODE NORMAL 
SAMPLE DATE 11/612003 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Oraanics CunlL\ 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS!1-CHLOROPROPANE) 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3 3'·DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE800F90 

UPPER UPPER UPPER LOWER LOWER 
13MWT42 13MWT43 13MWT43 13MWT44 13MWT44 

03 02 03 02 03 
13GWT4202 13GWT4301 13GWT4302 13GWT4401 13GWT4402 

NORMAL NORMAL NORMAL NORMAL NORMAL 
7131/2004 12/4/2003 81112004 121412003 811/2004 

LOWER LOWER LOWER LOWER LOWER 
13MWT45 13MWT45 13MWT45 13MWT46 13MWT46 

02 02 03 02 03 
13GWT4501 13GWT4501·F 13GWT4502 13GWT4601 13GWT4602 

NORMAL NORMAL NORMAL NORMAL NORMAL 
12/8/2003 12110/2003 7/29/2004 12/9/2003 7/30/2004 



WATER BEARING ZONE UPPER 
LOCATION 13MWT42 
SAMPLING ROUND 02 
SAMPLE NUMBER 13GWT4201..f 
SAMPLE CODE NORMAL 
SAMPLE DATE 11/6/2003 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZlA)ANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZO AlANTHRACENE 
BENZO AlPYRENE 
BENZO BlFLUORANTHENE 
BENZ01 G,H,l\PERYLENE 
BENZO KlFLUORANTHENE 
BENZVL ALCOHOL 
BIS(2-CHLOROETHOXY}METHANE 
818(2-CHLOROETHYLlETHER 
BIS(2-ETHYLHEXYLlPHTHALATE 
BUTYLBENZVLPHTHALATE 
CHLOROBENZILATE 
CHRYSENE 
Dl-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE81 OF90 

UPPER UPPER UPPER LOWER LOWER 
13MWT42 13MWT43 13MWT43 13MWT44 13MWT44 

03 02 03 02 03 
13GWT4202 13GWT4301 13GWT4302 13GWT4401 13GWT4402 

NORMAL NORMAL NORMAL NORMAL NORMAL 
713112004 1214/2003 81112004 1214/2003 811/2004 

LOWER LOWER LOWER LOWER LOWER 
13MWT45 13MWT45 13MWT45 13MWT46 13MWT46 

02 02 03 02 03 
13GWT4501 13GWT4501-F 13GWT4502 13GWT4601 13GWT4602 

NORMAL NORMAL NORMAL NORMAL NORMAL 
12/8/2003 12110/2003 7129/2004 121912003 7/30/2004 



WATER BEARING ZONE UPPER 
LOCATION 13MWT42 
SAMPLING ROUND 02 
SAMPLE NUMBER 13GWT4201-F 
SAMPLE CODE NORMAL 
SAMPLE DATE 11/6f2003 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CD)PYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO-Dl-N-BUTYLAMINE 
N-NITROSO-Dl-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-IDIMETHYLAMINO\AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SAFROLE 
Eneraetics funlL\ 
1 3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 
2,4,6-TRINITROTOLUENE 
2,4-DIAMIN0-6-NITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DIAMIN0-4-NITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3,5-DINITROANILINE 
3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOLUENE 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE820F90 

UPPER UPPER UPPER LOWER LOWER 
13MWT42 13MWT43 13MWT43 13MWT44 13MWT44 

03 02 03 02 03 
13GWT4202 13GWT4301 13GWT4302 13GWT4401 13GWT4402 

NORMAL NORMAL NORMAL NORMAL NORMAL 
7/3112004 1214/2003 81112004 1214/2003 81112004 

0.28 UJ 0.24 u 0.27 u 0.255 u 0.24 u 
0.28 w 0.24 u 0.27 u 0.255 u 0.24 u 

0.481 u 0.51 u 
0.28 w 0.24 u 0.27 u 0.255 u 0.24 u 

0.24 u 0.255 u 
0.28 UJ 0.24 u 0.27 u 0.255 u 0.24 u 

0.24 u 0.255 u 
0.28 w 0.24 u 0.27 u 0.255 u 0.24 u 
0.28 UJ 0.24 u 0.27 u 0.255 u 0.24 u 
0.28 w 0.24 u 0.27 u 0.255 u 0.24 u 

0.24 u 0.255 u 
0.28 UJ 0.24 u 0.27 u 0.255 u 0.24 u 
0.28 w 0.24 u 0.27 u 0.255 u 0.24 u 

LOWER LOWER LOWER LOWER LOWER 
13MWT45 13MWT45 13MWT45 13MWT46 13MWT46 

02 02 03 02 03 
13GWT4501 13GWT4501-F 13GWT4502 13GWT4601 13GWT4602 

NORMAL NORMAL NORMAL NORMAL NORMAL 
12/8f2003 12/10/2003 7/29/2004 12/9/2003 7/30/2004 

0.258 u 0.24 u 0.278 u 0.26 u 
0.258 u 0.24 u 0.278 u 0.26 u 
0.515 u 0.556 u 
0.258 u 0.24 u 0.278 u 0.26 u 
0.258 u 0.278 u 
0.258 u 0.24 u 0.278 u 0.26 u 
0.258 u 0.278 u 
0.258 u 0.24 u 0.278 u 0.26 u 
0.258 u 0.24 u 0.278 u 0.26 u 
0.258 u 0.24 u 0.278 u 0.26 u 
0.258 u 0.278 u 
0.34 J 0.24 u 0.278 u 0.26 u 

0.258 u 0.24 u 0.278 u 0.26 u 



WATER BEARING ZONE UPPER 
LOCATION 13MWT42 
SAMPLING ROUND 02 
SAMPLE NUMBER 13GWT4201·F 
SAMPLE CODE NORMAL 
SAMPLE DATE 11/6/2003 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE 
PICRAMIC ACID 
PICRICACID 
ROX 
TETRYL 
TNX 
Herbicides (unlU 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals funlLl 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 
VANADIUM 
ZINC 
Dissolved Metals (unlL\ 
ALUMINUM FILTERED I 73.6 u 
ANTIMONY, FILTERED 0.32 u 

TABLEG·5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE830F90 

UPPER UPPER UPPER LOWER LOWER 
13MWT42 13MWT43 13MWT43 13MWT44 13MWT44 

03 02 03 02 03 
13GWT4202 13GWT4301 13GWT4302 13GWT4401 13GWT4402 

NORMAL NORMAL NORMAL NORMAL NORMAL 
7/31/2004 1214/2003 811/2004 121412003 811/2004 
0.28 UJ 0.24 u 0.27 u 0.255 u 0.24 u 

0.24 u 0.255 u 
330 J 0.97 J 1.2 0.255 u 0.24 u 

0.24 u 0.255 u 
0.28 w 0.24 u 0.27 u 0.255 u 0.24 u 

140 J 0.72 J 0.27 u 0.255 u 0.24 u 
0.28 UJ 0.24 u 027 u 0.255 u 0.24 u 

0.24 u 0.255 u 

2500 J 135 J 
0.04 u 0.65 u 
1.9 J 1.4 u 

28.9 J 29.6 J 
3 J 0.03 u 

1.1 u 0.04 u 
21400 J 20200 J 
0.72 u 0.43 u 

65 J 0.36 u 
4.3 J 0.25 u 

4600 J 168 J 
1.1 u 1 u 

9940 J 6020 J 
825 J 58.1 J 

0.007 u 0.007 u 
129 J 1.4 u 

2890 J 3630 J 
0.18 u 0.46 u 
0.03 u 0.03 u 
16400 J 145000 J 

0.18 u 0.04 u 
0.15 u 0.17 u 
0.71 u 1.6 u 
0.41 u 0.33 u 

250 0.5 J 

I I 

LOWER LOWER LOWER LOWER LOWER 
13MWT45 13MWT45 13MWT45 13MWT46 13MWT46 

02 02 03 02 03 
13GWT4501 13GWT4501·F 13GWT4502 13GWT4601 13GWT4602 

NORMAL NORMAL NORMAL NORMAL NORMAL 
12/8/2003 12110/2003 7129/2004 1219/2003 7/30/2004 
0.258 u 0.24 u 0.278 u 0.26 u 
0.258 u 0.278 u 
0.258 u 0.24 u 0.278 u 0.26 u 
0.258 u 0.278 u 
0.258 u 0.24 u 0.278 u 0.26 u 

0.258 u 0.24 u 0.278 u 0.26 u 
0.258 u 0.24 u 0.278 u 0.26 u 
0.258 u 0.278 u 

4300 J 472 J 
0.81 u 0.05 u 
2.1 J 0.5 u 

64.3 J 23.1 J 
0.13 u 0.2 u 
0.04 u 0.04 u 
14000 J 67700 J 

5.6 J 0.67 u 
0.91 u 2.9 J 
4.8 J 0.42 u 

1630 J 2350 J 
.1.5 u 0.37 u 

3510 J 34100 J 
120 J 495 J 

0.007 u 0.007 u 
3.1 J 6 J 

3440 J 3260 J 
1.2 u 0.13 u 

0.13 u 0.03 u 
87500 J 120000 J 

0.05 u 0.04 u 
0.44 u 0.1 u 
58.6 J 5.4 J 
6.7 J 0.58 u 
8.5 J 6.1 J 

103 u 
1 u 



WATER BEARING ZONE UPPER 
LOCATION 13MWT42 
SAMPLING ROUND 02 
SAMPLE NUMBER 13GWT4201-F 
SAMPLE CODE NORMAL 
SAMPLE DATE 11/6/2003 
ARSENIC, FILTERED 1.6 J 
BARIUM, FILTERED 30.4 J 
BERYLLIUM, FIL TEAED 0.1 u 
CADMIUM, FILTERED 0.14 u 
CALCIUM, FILTERED 12000 J 
CHROMIUM, FILTERED 0.36 u 
COBALT, FILTERED 13.2 J 
COPPER, FILTERED 0.69 u 
IRON, FILTERED 112 u 
LEAD, FIL TEAED 0.17 u 
LITHIUM, FIL TEAED 
MAGNESIUM, FILTERED 4200 J 
MANGANESE, FILTERED 2000 J 
MERCURY, FIL TEAED 0.02 u 
NICKEL, FIL TEAED 12.8 J 
POTASSIUM FILTERED 2520 J 
SELENIUM, FIL TEAED 0.76 u 
SILVER, FIL TEAED 0.09 u 
SODIUM, FILTERED 7100 J 
STRONTIUM, FILTERED 
THALLIUM, FIL TEAED 0.1 u 
TIN, FIL TEAED 0.12 u 
TITANIUM, FILTERED 2U 
VANADIUM, FILTERED 0.23 u 
ZINC, FILTERED 3.3 J 
Field Parameters (ma/U 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 
HYDROGEN SULFIDE CH2Sl 
IRON(+2) 
MANGANESE(+2) 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL CMVl 
PH CS.U.l 
SPECIFIC CONDUCTANCE CMS/CMl 
SULFIDE 
TEMPERATURE CC l 
TURBIDITY (NTU) 
Miscellaneous Parameters (mg/L) 

IAMMONIA-N 
NITRITE/NITRA TE-N 
TOTAL ORGANIC CARBON 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE840F90 

UPPER UPPER UPPER LOWER LOWER 
13MWT42 13MWT43 13MWT43 13MWT44 13MWT44 

03 02 03 02 03 
13GWT4202 13GWT4301 13GWT4302 13GWT4401 13GWT4402 

NORMAL NORMAL NORMAL NORMAL NORMAL 
7fJ1/2004 1214/2003 81112004 12/4/2003 81112004 

2.12 3.43 0.56 
4.37 0.79 

132.1 298.5 364.8 -70 76.3 
5.66 4.47 4.19 7.77 7.74 

0.101 0.303 0.263 0.595 0.853 

16.71 12.83 14.5 11.37 23.1 
1000 > 1.9 8.9 4.6 110 

0.11 0.42 
0.05 u 0.51 J 

LOWER LOWER LOWER LOWER LOWER 
13MWT45 13MWT45 13MWT45 13MWT46 13MWT46 

02 02 03 02 03 
13GWT4501 13GWT4501-F 13GWT4502 13GWT4601 13GWT4602 

NORMAL NORMAL NORMAL NORMAL NORMAL 
121812003 12/10/2003 7129/2004 121912003 7/30/2004 

1.4 u 
43.8 J 
0.03 u 
0.04 u 
13500 J 
0.61 u 
3.1 J 
1.3 u 

31.5 u 
0.15 u 

3160 J 
104 J 

0.007 u 
1.4 u 

2360 J 
1.6 u 

0.03 u 
91500 J 

0.04 u 
0.1 u 
1.6 u 

0.68 u 
2.8 J 

7.97 0.05 
0.55 0.99 

55.5 116.5 -32.5 131 
8.19 6.78 6.6 6.25 
0.357 0.703 1.021 0.786 

13.36 25.29 12.45 14.1 
75 19 8.72 2.81 

0.26 0.12 
0.05 u 0.05 u 

I 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SAMPLE CODE 
SAMPLE DATE 
Volatile Oraanics Cun/LI 
1, 1, 1,2-TETRACHLOROETHANE 
1, 1, 1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYLENE CHLORIDE 

TABLE G-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 {MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE850F90 

UPPER UPPER VALLEY VALLEY VALLEY 
13MWT47 13MWT47 13MWT48 13MWT48 13MWT49 

02 03 03 03 03 
13GWT4701 13GWT4702 13GWT4801 13GWT4801·D 13GWT4901 

NORMAL NORMAL ORIG DUP NORMAL 
12/9/2003 811/2004 8114/2004 811412004 8114/2004 

VALLEY VALLEY VALLEY 
13MWT50 13MWT51 13MWT51 

03 03 03 
13GWT5001 13GWT5101 13GWT5101-F 

NORMAL NORMAL NORMAL 
8114/2004 811/2004 811/2004 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SAMPLE CODE 
SAMPLE DATE 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENE$ 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Oraanics (ua/Ll 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANEl 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE860F90 

UPPER UPPER VALLEY VALLEY VALLEY 
13MWT47 13MWT47 13MWT48 13MWT48 13MWT49 

02 03 03 03 03 
13GWT4701 13GWT4702 13GWT4801 13GWT4801-D 13GWT4901 

NORMAL NORMAL ORIG DUP NORMAL 
121912003 81112004 8114/2004 8114/2004 811412004 

VALLEY VALLEY VALLEY 
13MWT50 13MWT51 13MWT51 

03 03 03 
13GWT5001 13GWT5101 13GWT5101-F 

NORMAL NORMAL NORMAL 
8114/2004 811/2004 811/2004 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SAMPLE CODE 
SAMPLE DATE 
4-AMIN081PHENYL 
4-8ROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7 12-DIMETHYLBENZ(AlANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
8ENZO AlANTHRACENE 
8ENZO AlPYRENE 
8ENZ01 8\FLUORANTHENE 
8ENZO G,H,l)PERYLENE 
8ENZO K)FLUORANTHENE 
8ENZVL ALCOHOL 
815(2-CHLOROETHOXYJMETHANE 
815(2-CHLOROETHYL)ETHER 
815(2-ETHYLHEXYL\PHTHALATE 
8UTYL8ENZVLPHTHALATE 
CHLOR08ENZILATE 
CHRY5ENE 
Dl-N-8UTYL PHTHALATE 
Dl-N-OCTYL PHTHALA TE 
DIALLATE 
Dl8ENZO(A HlANTHRACENE 
Dl8ENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOR08UTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE870F90 

UPPER UPPER VALLEY VALLEY VALLEY 
13MWT47 13MWT47 13MWT48 13MWT48 13MWT49 

02 03 03 03 03 
13GWT4701 13GWT4702 13GWT4801 13GWT4801-D 13GWT4901 

NORMAL NORMAL ORIG DUP NORMAL 
121912003 8/1/2004 8114/2004 8114/2004 811412004 

VALLEY VALLEY VALLEY 
13MWT50 13MWT51 13MWT51 

03 03 03 
13GWT5001 13GWT5101 13GWT5101-F 

NORMAL NORMAL NORMAL 
811412004 811/2004 811/2004 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SAMPLE CODE 
SAMPLE DATE 
HEXACHLOROPROPENE 
INDENOl1,2,3-CDlPYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KEPONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROS0-01-N-BUTYLAMINE 
N-NITROS0-01-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-!DIMETHYLAMINOlAZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRE NE 
PYRIDINE 
SAFROLE 
Eneraetics Cua/Ll 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 
2,4,6-TRINITROTOLUENE 
2,4-DIAMIN0-6-NITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DIAMIN0-4-NITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3,5-DINITROANILINE 
3-NITROTOLUENE 
4-AMIN0-2 6-DINITROTOLUENE 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE880F90 

UPPER UPPER VALLEY VALLEY VALLEY 
13MWT47 13MWT47 13MWT48 13MWT48 13MWT49 

02 03 03 03 03 
13GWT4701 13GWT4702 13GWT4801 13GWT4801-D 13GWT4901 

NORMAL NORMAL ORIG DUP NORMAL 
12/9/2003 811/2004 8114/2004 8114/2004 811412004 

0.26 u 0.24 u 0.275 u 0.27 u 0.27 u 
0.26 u 0.24 u 0.275 u 0.27 u 0.27 u 

0.521 u 
0.26 u 0.24 u 0.275 u 0.27 u 0.27 u 
0.26 u 
0.26 u 0.24 u 0.275 u 0.27 u 0.27 u 
0.26 u 
0.26 u 024 u 0.275 u 0.27 u 0.27 u 
0.26 u 0.24 u 0.275 u 0.27 u 0.27 u 
0.26 u 0.24 u 0.275 u 0.27 u 0.27 u 
0.26 u 
0.26 u 0.24 u 0.275 u 0.27 u 0.27 u 
0.26 u 0.24 u 0.275 u 0.27 u 0.62 

VALLEY VALLEY VALLEY 
13MWT50 13MWT51 13MWT51 

03 03 03 
13GWT5001 13GWT5101 13GWT5101·f 

NORMAL NORMAL NORMAL 
8114/2004 811/2004 811/2004 

0.27 u 0.27 u 
0.27 u 0.27 u 

0.27 u 0.27 u 

0.27 u 0.27 u 

0.27 u 0.27 u 
0.27 u 0.39 J 
0.27 u 027 u 

0.27 u 0.27 u 
0.27 u 0.27 u 



WATER BEARING ZONE . 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SAMPLE CODE 
SAMPLE DATE 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE 
PICRAMIC ACID 
PICRICACID 
ROX 
TETRYL 
TNX 
Herbicides (ua/L\ 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals (ua/L\ 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM -
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 
VANADIUM 
ZINC 
Dissolved Metals (ua/L\ 
ALUMINUM, FILTERED 
ANTIMONY, FILTERED 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE890F90 

UPPER UPPER VALLEY VALLEY VALLEY 
13MWT47 13MWT47 13MWT48 13MWT48 13MWT49 

02 03 03 03 03 
13GWT4701 13GWT4702 13GWT4801 13GWT4801-0 13GWT4901 

NORMAL NORMAL ORIG DUP NORMAL 
12/9/2003 811/2004 811412004 8114/2004 811412004 

0.26 u 0.24 u 0.275 u 0.27 u 0.27 u 
0.26 u 
0.26 u 0.24 u 0.86 0.85 27 
0.26 u 
0.26 u 0.24 u 0.275 u 0.27 u 0.27 u 

0.26 u 0.24 u 0.54 J 0.53 J 32 
0.26 u 0.24 u 0.275 u 0.27 u 0.27 u 
0.26 u 

16500 J 17400 J 8.35 u 16.2 u 39.4 u 
0.02 u 0.03 u 0.085 u 0.52 u 0.085 u 
3.2 J 4.1 J 0.21 u 0.37 u 0.43 u 
14.1 J 14.9 J 100 J 97.8 J 119 J 
12.8 J 12.4 J 0.02 u 0.32 u 0.02 u 
1.5 u 1.4 u 0.33 u 0.65 u 0.039 u 

41500 J 41200 J 148000 J 138000 J 69400 J 
1 u 1.6 u 0.81 u 0.86 u 0.84 u 

194 J 249 J 0.97 u 1.1 J 1.1 J 
29.9 J 35.2 J 0.46 u 0.74 u 0.62 u 

24300 J 41600 J 26.9 u 29.6 u 158 J 
13.3 J 14.8 J 0.069 u 0.35 u 0.08 u 

37500 J 40500 J 13300 J 13100 J 11800 J 
3960 J 3750 J 156 156 357 

0.29 0.03 u 0.03 u 0.03 u 0.03 u 
400 J 463 J 3.2 J 3.5 J 2.2 J 
2570 J 2860 J 4220 J 4220 J 11900 J 
0.11 u 0.11 u 0.094 u 0.31 u 0.094 u 
0.05 u 0.02 u 0.028 u 0.44 u 0.028 u 

63900 J 69900 J 32200 J 30100 J 9640 J 

0.7 u 0.84 u 0.043 u 0.38 u 0.043 u 
0.12 u 0.04 u 0.048 u 0.33 u 0.048 u 

1 u 
0.12 u 0.16 u 1.14 u 1.14 u 1.14 u 
1070 J 1220 J 3.5 u 3.1 u 1.8 u 

VALLEY VALLEY VALLEY 
13MWT50 13MWT51 13MWT51 

03 03 03 
13GWT5001 13GWT5101 13GWT5101-F 

NORMAL NORMAL NORMAL 
8114/2004 811/2004 81112004 

0.27 u 0.27 u 

0.27 u 120 

0.27 u 0.27 u 

0.27 u 250 
0.27 u 0.27 u 

I 

93.9 J 1990 J 
1.5 u 0.13 u 
1.2 J 2 J 
148 J 67 J 

0.02 u 0.18 u 
0.04 u 0.1 u 

62400 J 22700 J 
0.98 u 4.6 J 
2.2 J 29 J 
1.4 J 3.4 u 

92.9 J 5620 J 
0.14 u 2.8 J 

45700 J 9000 J 
146 3370 J 

0.03 u 0.03 u 
9.7 J 22.4 J 

5210 J 20100 J 
6 J 0.18 u 

0.028 u 0.02 u 
146000 J n40 J 

0.043 u 0.07 u 
0.36 u 0.09 u 

1.14 u 4.9 J 
3.5 u 12.4 u 

I I I 6.4 u 
I I 0.33 u 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SAMPLE CODE 
SAMPLE DATE 
ARSENIC, FIL TEAED 
BARIUM, FIL TEAED 
BERYLLIUM, FIL TEAED 
CADMIUM, FIL TEAED 
CALCIUM, FILTERED 
CHROMIUM, FILTERED 
COBALT, FIL TEAED 
COPPER, FIL TEAED 
IRON, FILTERED 
LEAD, FIL TEAED 
LITHIUM, FIL TEAED 
MAGNESIUM, FIL TEAED 
MANGANESE, FIL TEAED 
MERCURY, FILTERED 
NICKEL, FIL TEAED 
POTASSIUM, FILTERED 
SELENIUM, FILTERED 
SILVER, FILTERED 
SODIUM, FILTERED 
STRONTIUM, FILTERED 
THALLIUM, FIL TEAED 
TIN, FIL TEAED 
TITANIUM, FILTERED 
VANADIUM, FILTERED 
ZINC, FIL TEAED 
Field Parameters Cma/L) 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 
HYDROGEN SULFIDE (H2Sl 
IRONl+2\ 
MANGANESEC+2\ 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL (MV) 
PH CS.U.l 
SPECIFIC CONDUCTANCE CMS/CMl 
SULFIDE 
TEMPERATURE CC l 
TURBIDITY CNTUl 
Miscellaneous Parameters fmnJL\ 
AMMONIA-N 
NITRITE/NITRATE-N 
TOTAL ORGANIC CARBON 

TABLEG-5 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE900F90 

UPPER UPPER VALLEY VALLEY VALLEY 
13MWT47 13MWT47 13MWT48 13MWT48 13MWT49 

02 03 03 03 03 
13GWT4701 13GWT4702 13GWT4801 13GWT4801·D 13GWT4901 

NORMAL NORMAL ORIG DUP NORMAL 
12/9/2003 811/2004 8114/2004 8114/2004 8114/2004 

0.51 0.15 0.3 
1.5 

409.9 181.2 113.7 104.4 
3.46 3.4 6.93 6.37 
1634 1.056 0.719 0.45 

12.42 18.41 19.88 20.31 
5.4 7 1.95 1.54 

0.44 I I 
0.05 u I I 

I 

VALLEY VALLEY VALLEY 
13MWT50 13MWT51 13MWT51 

03 03 03 
13GWT5001 13GWT5101 13GWT5101-F 

NORMAL NORMAL NORMAL 
811412004 811/2004 811/2004 

0.55 u 
51.6 J 
0.08 u 
0.13 u 
24700 J 
0.83 u 
30.4 J 
1.2 u 
17.2 u 
0.11 u 

8400 J 
3890 J 
0.03 u 
18.8 J 

20800 J 
0.18 u 
0.1 u 
7410 J 

0.1 u 
0.12 u 

0.06 u 
3.5 u 

2.42 8.32 

244.1 299 
7.18 5.94 
0.881 0.278 

16.11 20.57 
8.34 33 

I I 



SAMPLING ROUND 
LOCATION 
SAMPLE NUMBER 
SAMPLE CODE 
SAMPLE DATE 
Eneraetics (ma/ka) 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,4,6-TRINITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
HMX 
NITROBENZENE 
ROX 
TETRYL 

TABLE G-5 

SUMMARY OF ANALYTIC RESULTS 
SUMP WATER AND SEDIMENT SAMPLES - EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 - MINE FILL B 
NSWCCRANE 

CRANE, INDIANA 
PAGE 1 OF2 

ES/DI ES/DI ES/DI ES/DI ES/DI 
13SU/SL007 13SU/SL009 13SU/SL009 13SU/SL001 13SU/SL002 
13SU00701 13SU00901 13SU00901-D 13SL001010006 13SL002010006 
NORMAL ORIG DUP NORMAL NORMAL 
2119/2006 2119/2006 2119/2006 2119/2006 2119/2006 

0.269 u 0.252 u 0.25 u 0.25 u 0.25 u 
0.269 u 0.252 u 0.25 u 0.25 u 0.25 u 

8.3 1.6 J 1.1 J 0.53 0.7 
0.269 u 0.252 u 0.25 u 0.25 u 0.25 u 
0.269 u 0.252 u 0.25 u 0.25 u 0.25 u 

1.1 J 0.98 J 0.9 J 0.25 u 0.25 u 
0.269 u 0.252 u 0.25 u 0.25 u 0.25 u 
0.269 u 0.252 u 0.25 u 0.25 u 0.25 u 

3.6 2.2 2 0.25 u 0.35 J 
0.269 u 0.252 u 0.25 u 0.25 u 0.25 u 

79 25 23 0.72 J 1.3 J 
0.269 u 0.252 u 0.25 u 0.25 u 0.25 u 

630 69 68 2.4 2.3 
0.269 u 0.252 u 0.25 u 0.25 u 0.25 u 

ES/DI ES/DI 
13SU/SL003 13SU/SL004 

13SL003010006 13SL004010006 
NORMAL NORMAL 
2119/2006 2119/2006 

0.25 u 0.25 u 
0.25 u 0.25 u 

560 21 
0.45 J 0.25 u 
0.25 u 0.25 u 
4.9 J 0.42 J 

0.25 u 0.25 u 
0.25 u 0.25 u 

31 J 0.88 J 
0.25 u 0.25 u 
230 J 23 
0.25 u 0.25 u 

1200 5.8 
30 0.25 u 



TABLEG-5 

SUMMARY OF ANAL VTIC RESULTS 
SUMP WATER AND SEDIMENT SAMPLES- EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13- MINE FILL B 
NSWCCRANE 

CRANE, INDIANA 
PAGE20F2 

SAMPLING ROUND ES/DI ES/DI ES/DI ES/DI ES/DI 
LOCATION 13SU/SL005 13SU/SL006 13SU/SL007 13SU/SL008 13SU/SL009 
SAMPLE NUMBER 13SL005010006 13SL006010006 13SL007010006 13SL008010006 13SL009010006 
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL ORIG 
SAMPLE DATE 2119/2006 2119/2006 2119/2006 2119/2006 211912006 
Energetics (mg/kg) 
1,3,5-TRINITROBENZENE 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
1,3-DINITROBENZENE 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
2,4,6-TRINITROTOLUENE 66 4.5 0.81 38 J 3.7 J 
2,4-DINITROTOLUENE 0.25 u 0.25 u 0.25 u 0.74 0.25 u 
2,6-DINITROTOLUENE 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
2-AMIN0-4,6-DINITROTOLUENE 0.93 J 0.35 J 0.25 u 1.3 1.6 J 
2-NITROTOLUENE 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
3-NITROTOLUENE 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
4-AMIN0-2,6-DINITROTOLUENE 0.25 u 0.43 J 0.25 u 5.1 J 1.4 J 
4-NITROTOLUENE 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
HMX 3.7 1.8 3.9 3400 0.84 J 
NITROBENZENE 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
RDX 10 3.1 0.41 J 8600 1.1 J 
TETRYL 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 

ES/DI 
13SU/SL009 

13SL009010006-D 
DUP 

2119/2006 

0.25 u 
0.25 u 
9.4 J 

0.25 u 
0.25 u 
3.3 J 

0.25 u 
0.25 u 
1.8 J 

0.25 u 
2 J 

0.25 u 
1.3 

0.25 u 



WATER BEARING ZONE 
LOCATION 
SAMPl.,ING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
Volatile Oraanics (ua/Ll 
1, 1, 1,2-TETRACHLOROETHANE 
1, 1, 1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1 ·DICHLOROETHANE 
1, 1 ·DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2·DIBROM0·3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
AC ROLE IN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYL METHACRYLATE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 1OF119 

UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT01 13MWT01 13MWT01 13MWT02 13MWT02 13MWT02 13MWT03 13MWT03 

01 02 03 01 02 03 01 01 
13GWT0101 13GWT0102 13GWT0103 13GWT0201 13GWT0202 13GWT0203 13GWT0301 13GWT0301-F 

GW GW GW GW GW GW GW GF 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
4/26/2003 11/23/2003 8/1/2004 4126/2003 12/7/2003 7/24/2004 4/26/2003 4/26/2003 

UPPER UPPER UPPER 
13MWT03 13MWT03 13MWT03 

02 02 03 
13GWT0302 13GWT0302·F 13GWT0303 

GW GF GW 
NORMAL NORMAL NORMAL 

11/11/2003 11/11/2003 7/24/2004 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUB MATRIX 
SAMPLE CODE 
SAMPLE DATE 
METHYLENE CHLORIDE 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOT AL XYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Organics (ug/L) 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBISl1-CHLOROPROPANEl 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWC CRANE 

CRANE, INDIANA 
PAGE 20F 119 

UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT01 13MWT01 13MWT01 13MWT02 13MWT02 13MWT02 13MWT03 13MWT03 

01 02 03 01 02 03 01 01 
13GWT0101 13GWT0102 13GWT0103 13GWT0201 13GWT0202 13GWT0203 13GWT0301 13GWT0301-F 

GW GW GW GW GW GW GW GF 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
412612003 11123/2003 8/1/2004 4/26/2003 1217/2003 7/2412004 4126/2003 4126/2003 

UPPER UPPER UPPER 
13MWT03 13M'l'/T03 13MWT03 

02 02 03 
13GWT0302 13GWT0302-F 13GWT0303 

GW GF GW 
NORMAL NORMAL NORMAL 

11/11/2003 11/11/2003 7/2412004 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOUNE-1-0XIDE 
5-N ITR0-0-TOLU IDINE 
7, 12-DIMETHYLBENZ(A)ANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
AR AMITE 
BENZO A)ANTHRACENE 
BENZO A)PYRENE 
BENZO B)FLUORANTHENE 
BENZO G,H,l)PERYLENE 
BENZO K)FLUORANTHENE 
BENZVL ALCOHOL 
BIS(2-CHLOROETHOXY)METHANE 
BIS(2-CHLOROETHYLJETHER 
BIS(2-ETHYLHEXYLlPHTHALATE 
BUTYL BENZVL PHTHALATE 
CHLOROBENZILATE 
CHRYSENE 
Dl-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALA TE 
DIALLATE 
DIBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 

TABLE G-6 

SUMMARY OF ANAL VTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 3OF119 

UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT01 13MWT01 13MWT01 13MWT02 13MWT02 13MWT02 13MWT03 13MWT03 

01 02 03 01 02 03 01 01 
13GWT0101 13GWT0102 13GWT0103 13GWT0201 13GWT0202 13GWT0203 13GWT0301 13GWT0301-F 

GW GW GW GW GW GW GW GF 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
4/26/2003 11/23/2003 8/1/2004 4126/2003 1217/2003 7/2412004 4126/2003 4/26/2003 

UPPER UPPER UPPER 
13MWT03 13MWT03 13MWT03 

02 02 03 
13GWT0302 13GWT0302-F 13GWT0303 

GW GF GW 
NORMAL NORMAL NORMAL 

1111112003 11/11/2003 7/24/2004 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CD)PYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-N ITROSO-Dl-N-BUTYLAMINE 
N-NITROSO-Dl-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NlTROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINO)AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRE NE 
PYRIDINE 
SAFROLE 
Eneraetics (ua/Ll 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 
2,4,6-TRINITROTOLUENE 
2,4-DIAMIN0-6-NITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DIAMIN0-4-NITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DINITROTOLUENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE40F119 

UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT01 13MWT01 13MWT01 13MWT02 13MWT02 13MWT02 13MWT03 13MWT03 

01 02 03 01 02 -03 01 01 
13GWT0101 13GWT0102 13GWT0103 13GWT0201 13GWT0202 13GWT0203 13GWT0301 13GWT0301-F 

GW GW GW GW GW GW GW GF 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
4/26/2003 11/23/2003 8/1/2004 4/26/2003 1217/2003 7/24/2004 412612003 4/26/2003 

0.47 u 0.263 u 0.25 u 0.495 u 0.278 u 0.26 u 0.265 u 
0.47 u 0.263 u 0.25 u 0.495 u 0.278 u 0.26 u 0.265 u 

0.526 u 0.556 u 
0.47 u 0.263 u 0.25 u 0.495 u 0.278 u 0.26 u 0.265 u 

0.263 u 0.278 u 
0..47 u 0.263 u 0.25 u 0.495 u 0.278 u 0.26 u 0.265 u 

0.263 u 0.278 u 
0.47 u 0.263 u 0.25 u 0.495 u 0.278 u 0.26 u 0.265 u 
0.47 u 0.263 u 0.25 u 0.495 u 0.278 u 0.26 u 0.265 u 

UPPER UPPER UPPER 
13MWT03 13MWT03 13MWT03 

02 02 03 
13GWT0302 13GWT0302-F 13GWT0303 

GW GF GW 
NORMAL NORMAL NORMAL 

11/11/2003 11/11/2003 7/24/2004 

0.255 u 0.26 u 
0.255 u 0.26 u 
0.51 u 

0.255 u 0.26 u 
0.255 u 
0.255 u 0.26 u 
0.255 u 
0.255 u 0.26 u 
0.255 u 0.26 u 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
2-NITROTOLUENE 
3,5-DINITROANILINE 
3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE 
PICRAMIC ACID 
PICRICACID 
RDX 
TETRYL 
TNX 
Herbicides (uQ/Ll 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals (ua/Ll 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 

TABLEG-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 5OF119 

UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT01 13MWT01 13MWT01 13MWT02 13MWT02 13MWT02 13MWT03 13MWT03 

01 02 03 01 02 03 01 01 
13GWT0101 13GWT0102 13GWT0103 13GWT0201 13GWT0202 13GWT0203 13GWT0301 13GWT0301·F 

GW GW GW GW GW GW GW GF 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
4/26/2003 11/23/2003 8/1/2004 4/26/2003 1217/2003 7/24/2004 4/26/2003 4/26/2003 

0.47 u 0.263 u 0.25 u 0.495 u 0.278 u 0.26 u 0.265 u 
0.263 u 0.278 u 

0.47 u 0.263 u 0.25 u 0.495 u 0.278 u 0.26 u 0.265 u 
0.47 u 0.263 u 0.25 u 0.495 u 0.278 u 0.26 u 0.265 u 
0.47 u 0.263 u 0.25 u 0.495 u 0.278 u 0.26 u 0.265 u 

0.263 u 0.278 u 
1 1 1.3 0.495 u 0.278 u 0.26 u 0.29 J 

0.263 u 0.278 u 
0.47 u 0.263 u 0.25 u 0.495 u 0.278 u 0.26 u 0.265 u 

0.44 u 0.35 J 0.3 J 0.465 u 0.278 u 0.26 u 0.25 u 
0.47 u 0.263 u 0.25 u 0.495 u 0.278 u 0.26 u 0.265 u 

0.263 u 0.278 u 

598 J 699 J 659 J 244 J 3990 J 
0.24 u 0.02 u 0.06 u 0.06 u 0.13 u 
0.23 u 0.17 u 0.65 J 0.87 u 1 J 
55.4 J 46.8 J 27.5 J 18.1 J 74.5 J 
1.2 u 1.2 u 0.63 u 0.3 u 1.2 u 

0.18 u 0.06 u 0.38 u 0.34 u 0.82 u 
9720 J 7190 J 94100 J 113000 J 34800 J 
0.2 u 0.73 u 1.1 J 0.71 u 7.1 J 
36 J 29.9 J 119 J 71 J 48.8 J 
2.9 J 1.4 u 2.7 J 2 J 5.6 J 
135 J 61.7 u 10500 J 15200 J 1910 J 
1.4 u 1.2 u 0.53 u 0.36 u 2 u 
21.1 J 208 J 74 J 
6790 J 5850 J 60200 J 69800 J 17000 J 
689 J 566 u 4580 J 5100 J 302 J 
0.16 J 0.39 0.02 u 0.007 u 0.02 u 
26.6 J 21.1 J 289 J 170 J 99.7 J 
494 J 403 J 6910 J 7090 J 2860 J 

0.17 u 0.05 u 0.91 u 0.27 u 0.32 u 
0.18 u 0.03 u 0.12 u 0.03 u 0.43 u 
24300 J 26100 J 102000 J 129000 J 37400 J 
53.3 J 396 J 97.8 J 
0.11 u 0.08 u 0.13 u 0.15 u 0.23 u 
0.1 u 0.1 u 0.33 u 0.14 u 0.34 u 

4 J 0.21 U. 5.8 J 2.2 u 32 J 

UPPER UPPER UPPER 
13MWT03 13MWT03 13MWT03 

02 02 03 
13GWT0302 13GWT0302·F 13GWT0303 

GW GF GW 
NORMAL NORMAL NORMAL 

11/11/2003 11/11/2003 7/24/2004 
0.255 u 0.26 u 
0.255 u 
0.255 u 0.26 u 
0.255 u 0.26 u 
0.255 u 0.26 u 
0.255 u 
0.51 J 0.38 J 

0.255 u 
0.255 u 0.26 u 

0.3 J 0.33 J 
0.255 u 0.26 u 
0.255 u 

627 J 
0.02 u 
0.31 u 
62.1 J 
1.8 u 

0.37 u 
26100 J 

1.4 u 
25 J 
3.2 J 
344 u 
0.67 u 

15800 J 
211 J 

0.02 u 
76.3 J 
1040 J 
0.04 u 
0.03 u 

40700 J 

0.04 u 
0.1 u 
8.5 J 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
VANADIUM 
ZINC 
Dissolved Metals (ua/L) 
ALUMINUM, FILTERED 
ANTIMONY, FILTERED 
ARSENIC, FILTERED 
BARIUM, FILTERED 
BERYLLIUM, FIL TEAED 
CADMIUM, FIL TE RED 
CALCIUM, FIL TEAED 
CHROMIUM, FIL TE RED 
COBALT, FILTERED 
COPPER, FIL TE RED 
IRON, FILTERED 
LEAD, FIL TEAED 
LITHIUM, FIL TEAED 
MAGNESIUM, FIL TE RED 
MANGANESE, FIL TE RED 
MERCURY, FILTERED 
NICKEL, FIL TE RED 
POTASSIUM, FILTERED 
SELENIUM, FILTERED 
SILVER, FILTERED 
SODIUM, FIL TEAED 
STRONTIUM, FIL TE RED 
THALLIUM, FIL TE RED 
TIN, FIL TE RED 
TITANIUM, FILTERED 
VANADIUM, FILTERED 
ZINC, FIL TE RED 
Field Parameters (ma/LI 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 
HYDROGEN SULFIDE IH2S) 
IRON(+2\ 
MANGANESE( +2) 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL (MV) 
PH (S.U.) 
SPECIFIC CONDUCTANCE !MS/CM) 
SULFIDE 

TABLEG-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE60F 119 

UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT01 13MWT01 13MWT01 13MWT02 13MWT02 13MWT02 13MWT03 13MWT03 

01 02 03 01 02 03 01 01 
13GWT0101 13GWT0102 13GWT0103 13GWT0201 13GWT0202 13GWT0203 13GWT0301 13GWT0301·F 

GW GW GW GW GW GW GW GF 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
4126/2003 11/23/2003 8/112004 4/26/2003 1217/2003 7/24/2004 4126/2003 4126/2003 

0.08 u 0.06 u 0.68 J 0.39 u 5.8 J 
29.7 J 29.9 J 140 J 96.7 J 161 J 

226 J 
0.36 u 
0.5 u 
71.1 J 
1.1 u 

0.97 u 
30900 J 
0.48 u 
55.7 J 
4.5 J 
344 J 
0.25 u 
78.5 J 

16800 J 
300 J 

0.02 u 
107 J 
1890 J 
0.33 u 
0.25 u 

35000 J 
97.1 J 
0.25 u 
0.19 u 
2.6 J 

0.31 u 
178 

10 u 
40 

4.2 4 2.19 
1.28 1.4 1.98 5.75 4.5 

0 
2.05 
5.4 

0.003 
220 385.4 461.2 191 157.9 616.2 152.7 
4.68 4.17 3.57 4.61 5.25 3.39 5.56 

0.229 0.233 0.255 1.244 1.23 1.501 0.445 
0 

UPPER UPPER UPPER 
13MWT03 13MWT03 13MWT03 

02 02 03 
13GWT0302 13GWT0302·F 13GWT0303 

GW GF GW 
NORMAL NORMAL NORMAL 

11/11/2003 11/11/2003 7/24/2004 
0.76 u 
97.7 J 

790 J 
0.08 u 
0.5 u 
55.8 J 
2.5 J 

0.76 u 
27100 J 
0.24 u 
43.4 J 
6.2 J 

219 u 
0.82 u 

16000 J 
278 J 

0.02 u 
107 J 

1440 J 
0.07 u 
0.03 u 
40600 J 

0.07 u 
0.1 u 
3.8 u 
0.1 u 
158 J 

10 u 
50 
6 3.66. 

4.45 ' 
0 

0.03 
0.1 

0.006 
345 107.4 
5.32 5.52 

0.487 0.528 
0.06 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
TEMPERATURE (Cl 
TURBIDITY (NTU) 
Miscellaneous Parameters (ma/U 
AMMONIA·N 
NITRITE/NITRATE·N 
TOTAL ORGANIC CARBON 

TABLEG·6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B} 
NSWCCRANE 

CRANE, INDIANA 
PAGE 7OF119 

UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT01 13MWT01 13MWT01 13MWT02 13MWT02 13MWT02 13MWT03 13MWT03 

01 02 03 01 02 03 01 01 
13GWT0101 13GWT0102 13GWT0103 13GWT0201 13GWT0202 13GWT0203 13GWT0301 13GWT0301·F 

GW GW GW GW GW GW GW GF 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
4/26/2003 11123/2003 8/1/2004 412612003 1217/2003 7/2412004 412612003 4126/2003 

12.59 17.04 18.75 15.28 10.43 19.59 13.14 
3.8 4.39 9.5 6.8 6.62 2.3 38 

0.01 u I 0.005 UJ 0.13 0.24 J 0.12 
0.07 0.15 J 0.02 u 0.05 UJ 0.07 

UPPER UPPER UPPER 
13MWT03 13MWT03 13MWT03 

02 02 03 
13GWT0302 13GWT0302·F 13GWT0303 

GW GF GW 
NORMAL NORMAL NORMAL 

11/11/2003 11/11/2003 7/24/2004 
18 19.98 

328 > 9.2 

0.07 
0.09 

0.5 u 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
Volatile Organics (ug/L) 
1, 1, 1,2-TETRACHLOROETHANE 
1, 1, 1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENT ANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYL METHACRYLA TE 

TABLE G·6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE80F119 

UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT04 13MWT04 13MWT04 13MWT05 13MWT05 13MWT05 13MWT05 13MWT05 

01 02 03 01 01 02 02 03 
13GWT0401 13GWT0402 13GWT0403 13GWT0501 13GWT0501·F 13GWT0502 13GWT0502·F 13GWT0503 

GW GW GW GW GF GW GF GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
4/27/2003 11123/2003 7/24/2004 4/27/2003 4/27/2003 11/6/2003 11/6/2003 7/24/2004 

UPPER UPPER UPPER 
13MWT05 13MWT06 13MWT06 

03 01 01 
13GWT0503·F 13GWT0601 13GWT0601·F 

GF GW GF 
NORMAL NORMAL NORMAL 
7/24/2004 4/27/2003 4/27/2003 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
METHYLENE CHLORIDE 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1.4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Organics (ug/L) 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 
1.4-NAPHTHOQUINONE 
1.4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS( 1-CHLOROPROPANE) 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 

TABLEG-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 9OF119 

UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT04 13MWT04 13MWT04 13MWT05 13MWT05 13MWT05 13MWT05 13MWT05 

01 02 03 01 01 02 02 03 
13GWT0401 13GWT0402 13GWT0403 13GWT0501 13GWT0501-F 13GWT0502 13GWT0502·F 13GWT0503 

GW GW GW GW GF GW GF GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
4/27/2003 11/23/2003 7/2412004 4/27/2003 4/2712003 11/6/2003 11/6/2003 7/24/2004 

. 

UPPER UPPER UPPER 
13MWT05 13MWT06 13MWT06 

03 01 01 
13GWT0503-F 13GWT0601 13GWT0601-F 

GF GW GF 
NORMAL NORMAL NORMAL 
7124/2004 4/27/2003 4/27/2003 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZ(AlANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZO AlANTHRACENE 
BENZO AlPYRENE 
BENZO BlFLUORANTHENE 
BENZO G,H,l\PERYLENE 
BENZOK)FLUORANTHENE 
BENZYL ALCOHOL 
BIS(2-CHLOROETHOXY)METHANE 
BIS(2-CHLOROETHYLlETHER 
BIS(2-ETHYLHEXYLlPHTHALATE 
BUTYL BENZVL PHTHALATE 
CHLOROBENZILATE 
CH RYS ENE 
Dl-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 10 OF 119 

UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT04 13MWT04 13MWT04 13MWT05 13MWT05 13MWT05 13MWT05 13MWT05 

01 02 03 01 01 02 02 03 
13GWT0401 13GWT0402 13GWT0403 13GWT0501 13GWT0501-F 13GWT0502 13GWT0502-F 13GWT0503 

GW GW GW GW GF GW GF GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
4/27/2003 11123/2003 7/24/2004 4127/2003 4/27/2003 11/6/2003 11/6/2003 7/24/2004 

UPPER UPPER UPPER 
13MWT05 13MWT06 13MWT06 

03 01 01 
13GWT0503-F 13GWT0601 13GWT0601-F 

GF GW GF 
NORMAL NORMAL NORMAL 
7/2412004 4/27/2003 4/27/2003 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
HEXACHLOROBUTAOIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INOEN0/1,2,3-COlPYRENE 
ISOORIN 
ISOPHORONE 
ISOSAFROLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROS0-01-N-BUTYLAMINE 
N-NITROS0-01-N-PROPYLAMINE 
N-NITROSOOIETHYLAMINE 
N-NITROSOOIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIOINE 
N-NITROSOPYRROLIOINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-IDIMETHYLAMINOlAZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRE NE 
PYRIDINE 
SAFROLE 
Eneraetics (ua/Ll 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 
2,4,6-TRINITROTOLUENE 
2,4-0IAMIN0-6-NITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-0IAMIN0-4-NITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DINITROTOLUENE 

TABLEG-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT04 13MWT04 13MWT04 13MWT05 13MWT05 13MWT05 13MWT05 13MWT05 

01 02 03 01 01 02 02 03 
13GWT0401 13GWT0402 13GWT0403 13GWT0501 13GWT0501-F 13GWT0502 13GWT0502-F 13GWT0503 

GW GW GW GW GF GW GF GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
4127/2003 11/23/2003 7/2412004 4127/2003 4127/2003 11/6/2003 11/6/2003 7/2412004 

0.26 u 0.281 u 0.27 u 0.155 u 0.263 UJ 0.26 u 
0.26 u 0.281 u 0.27 u 0.3 J 0.263 u 0.26 u 

0.562 u 0.526 u 
0.26 u 0.281 u 0.27 u 0.155 u 0.263 UJ 0.26 u 

0.281 u 0.263 u 
0.26 u 0.281 u 0.27 u 0.155 u 0.263 UJ 0.26 u 

0.281 u 0.263 u 
0.26 u 0.281 u 0,27 u 0.155 u 0.263 UJ 0.26 u 
0.26 u 0.281 u 0.27 u 0.155 u 0.263 UJ 0.26 u 

UPPER UPPER UPPER 
13MWT05 13MWT06 '13MWT06 

03 01 01 
13GWT0503-F 13GWT0601 13GWT0601-F 

GF GW GF 
NORMAL NORMAL NORMAL 
7/2412004 4/27/2003 4/27/2003 

0.19 u 
0.19 u 

0.19 u 

0.19 u 

0.19 u 
0.19 u 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUB MATRIX 
SAMPLE CODE 
SAMPLE DATE 
2-NITROTOLUENE 
3,5-DINITROANILINE 
3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE 
PICRAMIC ACID 
PICRICACID 
RDX 
TETRYL 
TNX 
Herbicides (ug/L) 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals (uQ/Ll 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT. 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT04 13MWT04 13MWT04 13MWT05 13MWT05 13MWT05 13MWT05 13MWT05 

01 02 03 01 01 02 02 03 
13GWT0401 13GWT0402 13GWT0403 13GWT0501 13GWT0501-F 13GWT0502 13GWT0502·F 13GWT0503 

GW GW GW GW GF GW GF GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
4/27/2003 11/23/2003 7/2412004 4/27/2003 4/27/2003 11/6/2003 11/6/2003 7/24/2004 

0.26 u 0.281 u 0.27 u 0.155 u 0.263 UJ 0.26 u 
0.281 u 0.263 u 

0.26 u 0.281 u 0.27 u 0.155 u 0.263 UJ 0.26 u 
0.26 u 0.281 u 0.27 u 0.155 u 0.263 u 0.26 u 
0.26 u 0.281 u 0.27 u 0.155 u 0.263 UJ 0.26 u 

0.281 u 0.31 J 
3.3 4.1 4.7 13 10 12 

0.281 u 0.263 u 
0.26 u 0.281 u 0.27 u 0.155 u 0.263 u 0.26 u 

4.1 3.4 3.1 0.77 J 1.4 0.85 
0.26 u 0.281 u 0.27 u 0.155 u 0.263 u 0.26 u 

0.281 u 0.263 u 

8050 J 1530 J 21700 J 139000 J 510 J 
0.19 u 0.02 u 0.09 u 0.32 u 0.57 u 
1.8 J 0.5 u 4.7 J 24.1 J 0.8 u 
154 J 91.8 J 126 J 727 J 31.9 J 
3.5 J 1.2 u 1.2 u 5.9 J 1.4 u 
1.9 u 0.52 u 0.39 u 0.69 u 0.6 u 

34800 J 19000 J 40200 J 35300 J 30900 J 
1.5 J 0.49 u 36.4 J 145 J 2 u 
111 J 38.8 J 34.2 J 48.6 J 43.2 J 
3.8 J 2.1 J 10.1 J 48.3 J 4.1 u 

5400 J 1530 J 9860 J 68900 J 485 J 
3.2 J 0.94 u 8.1 J 46.5 J 1.5 u 
126 J 40 J 

16700 J 8720 J 35700 J 35400 J 24200 J 
1330 J 441 u 172 J 209 J 135 J 
0.02 u 0.007 u 0.02 u 0.097 J 0.03 u 
314 J 107 J 96.2 J 153 J 99.4 J 

7760 J 3920 J 8390 J 27500 J 1750 J 
0.61 u 0.23 u 0.42 u 1.3 u 0.3 u 
0.24 u 0.03 u 0.05 u 0.2 u 0.55 u 

22800 J 19000 J 57900 J 49600 J 50800 J 
101 J 189 J 
0.6 u 0.16 u 0.2 u 1.2 u 0.35 u 
0.22 u 0.1 u 0.67 u 1.6 u . 0.41 u 
7.8 J 4.7 J 180 J 659 J 

UPPER UPPER UPPER 
13MWT05 13MWT06 13MWT06 

03 01 01 
13GWT0503·F 13GWT0601 13GWT0601·F 

GF GW GF 
NORMAL NORMAL NORMAL 
7/24/2004 4/27/2003 4/27/2003 

0.19 u 

0.19 u 
0.19 u 
0.19 u 

0.97 

0.19 u 

2 
0.19 u 

12300 J 
0.19 u 

4 J 
178 J 

0.58 u 
0.56 u 

36700 J 
18.7 J 
3.6 J 
7.3 J 

12000 J 
7.1 J 
15.7 J 

17700 J 
505 J 

0.02 u 
11.7 J 

10300 J 
0.69 u 
0.49 u 

58000 J 
203 J 

0.11 u 
1.3 u 
85 J 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
VANADIUM 
ZINC 
Dissolved Metals Cua/LI 
ALUMINUM, FILTERED 
ANTIMONY, FILTERED 
ARSENIC, FILTERED 
BARIUM, FILTERED 
BERYLLIUM, FILTERED 
CADMIUM, FILTERED 
CALCIUM, FILTERED 
CHROMIUM, FILTERED 
COBALT, FILTERED 
COPPER, FILTERED 
IRON, FILTERED 
LEAD, FILTERED 
LITHIUM, FILTERED 
MAGNESIUM, FILTERED 
MANGANESE, FILTERED 
MERCURY, FILTERED 
NICKEL, FILTERED 
POTASSIUM, FILTERED 
SELENIUM, FILTERED 
SILVER, FILTERED 
SODIUM, FILTERED 
STRONTIUM, FILTERED 
THALLIUM, FILTERED 
TIN, FILTERED 
TITANIUM, FILTERED 
VANADIUM, FILTERED 
ZINC, FILTERED 
Field Parameters (m!l/Ll 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 
HYDROGEN SULFIDE (H2S) 
IRON(+2) 
MANGANESE(+2l 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL (MVl 
PH CS.U.l 
SPECIFIC CONDUCTANCE IMS/CMl 
SULFIDE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT04 13MWT04 13MWT04 13MWT05 13MWT05 13MWT05 13MWT05 13MWT05 

01 02 03 01 01 02 02 03 
1-3GWT0401 13GWT0402 13GWT0403 13GWT0501 13GWT0501-F 13GWT0502 13GWT0502-F 13GWT0503 

GW GW GW GW GF GW GF GW 
NORMAL NORMAL NORMAL .NORMAL NORMAL NORMAL NORMAL NORMAL 
4/27/2003 11123/2003 7/2412004 4127/2003 4/27/2003 11/6/2003 11/612003 7/2412004 

0.79 J 0.32 u 34.3 J 135 J 1.1 J 
358 J 97.3 J 114 J 334 J 183 J 

254 J 164 u 
0.1 u 0.28 u 
0.8 J 0.32 u 
22.8 J 26.2 J 
0.46 u 0.5 u 
0.26 u 0.47 u 
39800 J 33900 J 

2.6 J 0.39 u 
35 J 39.3 J 
3.4 J 2.5 J 
93.8 J 184 u 
0.21 u 0.37 u 
27.4 J 

32200 J 26000 J 
133 J 141 J 

0.02 u 0.02 u 
90.5 J 93.8 J 
4540 J 2050 J 
0.28 u 0.17' u 
0.53 u 0.03 u 
55000 J 50500 J 

188 J 
0.06 u 0.04 u 
0.11 u 0.1 u 
4.5 J 3.3 u 

0.46 u 0.11 u 
111 J 190 J 

10 u 
33 

1.62 4 0.87 
4.3 4.14 0.6 3.96 

- 0 
0.11 
1.3 

0.012 
216.1 243.6 455.2 76 432 97 
4.77 5.24 5.03 5.83 5.4 6.6 

0.316 0.228 0.201 0.632 0.558 0.468 
0.09 

UPPER UPPER UPPER 
13MWT05 13MWT06 13MWT06 

03 01 01 
13GWT0503-F 13GWT0601 13GWT0601-F 

GF GW GF 
NORMAL NORMAL NORMAL 
7/2412004 4/27/2003 4/27/2003 

15.8 J 
30.3 J 

124 J 826 J 
0.23 u 0.17 u 
0.44 u 0.51 u 
27.9 J 41.6 J 
0.93 u 0.05 u 
0.26 u 0.17 u 

26100 J 34900 J 
1.2 u 1.3 J 
38.2 J 1.3 J 
5.2 u 0.63 u 

55.3 u 772 J 
0.53 u 0.3 u 

9.7 J 
20000 J 16700 J 

111 J 543 J 
0.03 u 0.2 u 
87.6 J 3.2 J 
1540 J 7110 J 
0.1 u 0.29 u 
0.06 u 0.04 u 

40500 J 49700 J 
159 J 

0.04 u 0.05 u 
0.07 u 0.34 u 

9.3 J 
0.15 u 1.1 J 
168 J 3.6 J 

3.15 

88 
6.63 
0.495 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
TEMPERATURE IC l 
TURBIDITY INTUl 
Miscellaneous Parameters (mg/Ll 
AMMONIA-N 
NITRITE/NITRATE-N 
TOTAL ORGANIC CARBON 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT04 13MWT04 13MWT04 13MWT05 13MWT05 13MWT05 13MWT05 13MWT05 

01 02 03 01 01 02 02 03 
13GWT0401 13GWT0402 13GWT0403 13GWT0501 13GWT0501-F 13GWT0502 13GWT0502-F 13GWT0503 

GW GW GW GW GF GW GF GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
4/27/2003 11/23/2003 7/24/2004 412712003 4127/2003 11/6/2003 11/6/2003 712412004 

13.73 16.45 18.86 15.18 15.42 20.05 
6 6.85 7.9 8.8 18.6 75 

0.39 0.08 J 0.05 0.65 
0.24 0.27 J 0.03 0.09 

UPPER UPPER UPPER 
13MWT05 13MWT06 13MWT06 

03 01 01 
13GWT0503-F 13GWT0601 13GWT0601-F 

GF GW GF 
NORMAL NORMAL NORMAL 
7/24/2004 4/27/2003 4/27/2003 

12.46 
650 

0.02 
0.03 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
Volatile Organics (ug/L) 
1, 1, 1,2-TETRACHLOROETHANE 
1,1, 1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLA TE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYL METHACRYLATE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER- UPPER UPPER UPPER UPPER UPPER 
13MWT06 13MWT06 13MWT06 13MWT07 13MWT07 13MWT07 13MWT07 13MWT07 

02 02 03 01 02 02 03 03 
13GWT0602 13GWT0602-F 13GWT0603 13GWT0701 13GWT0702 13GWT0702-D 13GWT0703 13GWT0703-D 

GW GF GW GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL ORIG DUP ORIG DUP 
12/7/2003 12/10/2003 7/25/2004 4/27/2003 11/10/2003 11/10/2003 7/25/2004 7/25/2004 

UPPER UPPER UPPER 
13MWT08 13MWT08 13MWT08 

01 02 02 
13GWT0801 13GWT0802 13GWT0802·D 

GW GW GW 
NORMAL ORIG DUP 
4/26/2003 11/23/2003 11/23/2003 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
METHYLENE CHLORIDE 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile OrQanics (uQ/Ll 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANE) 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 

TABLEG-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 {MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT06 13MWT06 13MWT06 13MWT07 13MWT07 13MWT07 13MWT07 13MWT07 

02 02 03 01 02 02 03 03 
13GWT0602 13GWT0602-F 13GWT0603 13GWT0701 13GWT0702 13GWT0702·D 13GWT0703 13GWT0703-D 

GW GF GW GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL ORIG DUP ORIG DUP 
12/7/2003 12110/2003 7/25/2004 4/27/2003 11110/2003 11/10/2003 7/25/2004 7/25/2004 

. 

UPPER UPPER UPPER 
13MWT08 13MWT08 13MWT08 

01 02 02 
13GWT0801 13GWT0802 13GWT0802-D 

GW GW GW 
NORMAL ORIG DUP 
4/26/2003 11/23/2003 11/23/2003 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZ(A)ANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARA MITE 
BENZOIAlANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,l)PERYLENE 
BENZO(K)FLUORANTHENE 
BENZVL ALCOHOL 
818(2-CHLOROETHOXYlMETHANE 
818(2-CHLOROETHYLlETHER 
81812-ETHYLHEXYL\PHTHALA TE 
BUTYL BENZVL PHTHALATE 
CHLOROBENZILATE 
CHRY8ENE 
Dl-N-BUTYL PHTHALA TE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZO(A,HlANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 

TABLEG·6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 17OF119 

UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT06 13MWT06 13MWT06 13MWT07 13MWT07 13MWT07 13MWT07 13MWT07 

02 02 03 01 02 02 03 03 
13GWT0602 13GWT0602·F 13GWT0603 13GWT0701 13GWT0702 13GWT0702·D 13GWT0703 13GWT0703·D 

GW GF GW GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL ORIG DUP ORIG DUP 
1217/2003 12110/2003 7/25/2004 4/27/2003 11/10/2003 11/10/2003 7/25/2004 7/25/2004 

UPPER UPPER UPPER 
13MWT08 13MWT08 13MWT08 

01 02 02 
13GWT0801 13GWT0802 13GWT0802·D 

GW GW GW 
NORMAL ORIG DUP 
4126/2003 11/23/2003 11/23/2003 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CDlPYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO-Dl-N-BUTYLAMINE 
N-NITROSO-Dl-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINO)AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENT ACHLORON ITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SAFROLE 
Energetics ( ug/L) 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 
2,4,6-TRINITROTOLUENE 
2,4-DIAMIN0-6-NITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DIAMIN0-4-NITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DINITROTOLUENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 18OF119 

UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT06 13MWT06 13MWT06 13MWT07 13MWT07 13MWT07 13MWT07 13MWT07 

02 02 03 01 02 02 03 03 
13GWT0602 13GWT0602-F 13GWT0603 13GWT0701 13GWT0702 13GWT0702-D 13GWT0703 13GWT0703-D 

GW GF GW GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL ORIG DUP ORIG DUP 
1217/2003 12110/2003 7/25/2004 4/27/2003 11/10/2003 11/10/2003 7/25/2004 7/25/2004 

0.272 u 0.26 UJ 0.6 u 0.255 UJ 0.255 UJ 0.26 u 0.25 u 
0.272 u 0.26 UJ 0.6 u 0.255 u 0.255 u 0.26 u 0.25 u 
0.543 u 0.51 u 0.51 u 
0.272 u 0.26 UJ 0.6 u 0.255 UJ 0.255 UJ 0.26 u 0.25 u 
0.272 u 0.255 u 0.255 u 
0.272 u 0.26 UJ 0.6 u 0.255 UJ 0.255 UJ 0.26 u 0.25 u 
0.272 u 0.255 u 0.255 u 
0.272 u 0.26 UJ 0.6 u 0.255 UJ 0.255 UJ 0.26 u 0.25 u 
0.272 u 0.26 UJ 0.6 u 0.255 UJ 0.255 UJ 0.26 u 0.25 u 

UPPER UPPER UPPER 
13MWT08 13MWT08 13MWT08 

01 02 02 
13GWT0801 13GWT0802 13GWT0802-D 

GW GW GW 
NORMAL ORIG DUP 
4/26/2003 1"1123/2003 11/23/2003 

0.345 u 0.25 u 0.25 u 
0.345 u 0.25 u 0.25 u 

0.5 u 0.5 u 
0.345 u 0.25 u 0.25 u 

0.25 u 0.25 u 
0.345 u 0.25 u 0.25 u 

0.25 u 0.25 u 
0.345 u 0.25 u 0.25 u 
0.345 u 0.25 u 0.25 u 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
2-NITROTOLUENE 
3,5-DINITROANILINE 
3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE 
PICRAMIC ACID 
PICRICACID 
ROX 
TETRYL 
TNX 
Herbicides (ug/L) 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals (uQ/L) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 19 OF 119 

UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT06 13MWT06 13MWT06 13MWT07 13MWT07 13MWT07 13MWT07 13MWT07 

02 02 03 01 02 02 03 03 
13GWT0602 13GWT0602-F 13GWT0603 13GWT0701 13GWT0702 13GWT0702-D 13GWT0703 13GWT0703-D 

GW GF GW GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL ORIG DUP ORIG DUP 
12/712003 12110/2003 7/25/2004 4127/2003 11/10/2003 11/10/2003 7/25/2004 7/2512004 
0.272 u 0.26 UJ 0.6 u 0.255 UJ 0.255 UJ 0.26 u 0.25 u 
0.272 u 0.255 u 0.255 u 
0.272 u 0.26 UJ 0.6 u 0.255 UJ 0.255 UJ 0.26 u 0.25 u 
0.272 u 0.26 UJ 0.6 u 0.255 u 0.255 u 0.26 u 0.25 u 
0.272 u 0.26 UJ 0.6 u 0.255 UJ 0.255 UJ 0.26 u 0.25 u 
0.272 u 0.255 u 0.255 u 

1.2 1.9 J 0.6 u 0.51 0.6 0.26 u 0.25 u 
0.272 u 0.255 u 0.255 u 
0.272 u 0.26 UJ 0.6 u 0.255 u 0.255 u 0.26 u 0.25 u 

1.7 1.9 J 7.2 7.9 8.5 9.3 9.2 
0.272 u 0.26 UJ 0.6 u 0.255 u 0.255 u 0.26 u 0.25 u 
0.272 u 0.255 u 0.255 u 

1960 J 4320 J 4630 J 4660 J 
0.13 u 0.03 u 0.02 u 0.02 u 
0.61 u 1.6 J 1.6 J 1.7 J 
47.3 J 10.4 J 11.3 J 10.3 J 
0.11 u 8.4 J 9.3 J 9.4 J 
0.15 u 0.64 u 0.46 u 0.55 u 
27600 J 69400 J 76700 J 78800 J 

3.7 J 0.71 u 0.71 u 0.85 u 
0.48 u 140 J 121 J 123 J 
1.3 u 5 J 5.1 J 5.1 J 
1520 J 128 J 683 J 737 J 
1.1 u 8.4 J 9.2 J 9.5 J 

154 J 
13000 J 54300 J 56300 J 58100 J 
33.6 J 1800 J 1810 J 1840 J 

0.007 u 0.16 J 0.19 J 0.23 
2.9 J 299 J 315 J 314 J 

4010 J 4380 J 4660 J 4700 J 
0.16 u 0.13 u 0.12 u 0.18 u 
0.16 u 0.04 u 0.03 u 0.03· u 

44500 J 82300 J 92000 J 95300 J 
163 J 

0.08 u 0.21 u 0.19 u 0.23 u 
0.32 u 0.13 u 0.1 u 0.1 u 
22.2 J 4.4 J 2 u 3.9 u 

UPPER UPPER UPPER 
13MWT08 13MWT08 13MWT08 

01 02 02 
13GWT0801 13GWT0802 13GWT0802-D 

GW GW GW 
NORMAL ORIG DUP 
4/2612003 11/23/2003 11123/2003 
0.345 u 0.25 u 0.25 u 

0.25 u 0.25 u 
0.345 u 0.25 u 0.25 u 
0.345 u 0.25 u 0.25 u 
0.345 u 0.25 u 0.25 u 

0.25 u 0.25 u 
0.345 u 0.3 J 0.36 J 

0.25 u 0.25 u 
0.345 u 0.25 u 0.25 u 

0.325 u 0.61 J 0.76 J 
0.345 u 0.25 u 0.25 u 

0.25 u 0.25 u 

907 J 5280 J 7660 J 
0.03 u 0.09 u 0.06 u 
0.2 u 0.79 u 1.4 u 
24.5 J 40 J 51.7 J 
0.14 u 0.26 u 0.36 u 

0.05 UJ 0.07 u 0.04 u 
2580 u 2030 J 2110 J 
0.99 J 5.7 J 8.9 J 
2.2 J 2.4 J 3.2 J 
1 J 2.9 J 4.2 J 

600 J 3520 J 6090 J 
0.34 u 1.7 u 2.7 J 
6.6 J 

2230 J 2540 J 2750 J 
57.6 u 38.3 J 57.3 J 
0.02 u 0.007 u 0.007 u 
4.2 J 6.1 J 7.6 J 
240 J 718 J 1080 J 

0.08 u 0.08 u 0.07 u 
0.14 u 0.09 u 0.03 u 
8360 J 8580 J 8530 J 
14.5 J 
0.04 u 0.12 u 0.11 u 
0.04 u 0.25 u 0.24 u 
16.8 J 87.5 J 127 J 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUB MATRIX 
SAMPLE CODE 
SAMPLE DATE 
VANADIUM 
ZINC 
Dissolved Metals (ua/Ll 
ALUMINUM, FIL TEAED 
ANTIMONY, FIL TEAED 
ARSENIC, FIL TE RED 
BARIUM, FIL TE RED 
BERYLLIUM, FILTERED 
CADMIUM, FIL TEAED 
CALCIUM, FIL TE RED 
CHROMIUM, FIL TEAED 
COBALT, FILTERED 
COPPER, FIL TEAED 
IRON, FIL TE RED 
LEAD, FIL TEAED 
LITHIUM, FIL TEAED 
MAGNESIUM, FIL TEAED 
MANGANESE, FIL TEAED 
MERCURY, FIL TE RED 
NICKEL, FIL TE RED 
POTASSIUM, FILTERED 
SELENIUM, FILTERED 
SILVER, FILTERED 
SODIUM, FIL TEAED 
STRONTIUM, FIL TEAED 
THALLIUM, FIL TEAED 
TIN, FIL TE RED 
TITANIUM, FILTERED 
VANADIUM, FILTERED 
ZINC, FIL TEAED 
Field Parameters (ma/Ll 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 
HYDROGEN SULFIDE (H2S) 
IRON(+2) 
MANGANESE( +2) 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL CMVl 
PH (S.U.\ 
SPECIFIC CONDUCTANCE CMS/CM! 
SULFIDE 

TABLEG·6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 20 OF 119 

UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT06 13MWT06 13MWT06 13MWT07 13MWT07 13MWT07 13MWT07 13MWT07 

02 02 03 01 02 02 03 03 
13GWT0602 13GWT0602·F 13GWT0603 13GWT0701 13GWT0702 13GWT0702·D 13GWT0703 13GWT0703·D 

GW GF GW GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL ORIG DUP ORIG · DUP 
1217/2003 12/10/2003 7/2512004 4/27/2003 11/10/2003 11/10/2003 7/2512004 7/25/2004 

2.7 J 0.14 u 0.2 u 0.28 u 
4.8 J 382 J 408 J 437 J 

18.3 u 
0.34 u 
0.36 u 
31.5 J 
0.03 u 
0.06 u 

26900 J 
0.53 u 
0.11 u 
0.87 u 
27.1 u 
0.04 u 

12600 J 
20.9 J 

0.007 u 
1.6 u 

3760 J 
0.15 u 
0.03 u 
45800 J 

0.04 u 
0.24 u 
0.47 u 
0.41 u 
2.1 J 

6.73 2.28 
7.35 0.34 1.32 

180.4 441.2 278 383.6 159 
6.45 6.08 3.98 3.9 4.12 
0.363 0.399 1.03 1.054 1.078 

UPPER UPPER UPPER 
13MWT08 13MWT08 13MWT08 

01 02 02 
13GWT0801 13GWT0802 13GWT0802·D 

GW GW GW 
NORMAL ORIG DUP 
4/26/2003 11/23/2003 11/23/2003 

1.4 J 8.3 J 12.5 J 
7.4 J 10.9 J 13.9 J 

10 u 
45 
5 

2.45 6.44 
0 

0.21 
0 

0.001 
206 266.7 
5.06 5 
0.74 0.076 

0 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
TEMPERATURE (Cl 
TURBIDITY (NTUl 
Miscellaneous Parameters (mn/L\ 
AMMONIA-N 
NITRITE/NITRATE-N 
TOTAL ORGANIC CARBON 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE210F119 

UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT06 13MWT06 13MWT06 13MWT07 13MWT07 13MWT07 13MWT07 13MWT07 

02 02 03 01 02 02 03 03 
13GWT0602 13GWT0602-F 13GWT0603 13GWT0701 13GWT0702 13GWT0702·D 13GWT0703 13GWT0703-D 

GW GF GW GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL ORIG DUP ORIG DUP 
1217/2003 12110/2003 7/25/2004 4/27/2003 11/10/2003 11/10/2003 7/25/2004 7125/2004 

12.5 18.85 15.6 18.45 19.8 
22 26 6.8 3.01 1.5 

0.14 0.03 0.005 u 0.005 u 
0.7 0.07 0.025 u 0.025 u 

UPPER UPPER UPPER 
13MWT08 13MWT08 13MWT08 

01 02 02 
13GWT0801 13GWT0802 13GWT0802-D 

GW GW GW 
NORMAL ORIG DUP 
4126/2003 11123/2003 11/23/2003 

14.65 15.18 
10 36 

O.Q1 U 0.005 UJ 0.005 UJ 
0.02 u 0.025 u 0.05 J 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
Volatile Oraanics (ug/L) 
1, 1, 1,2-TETRACHLOROETHANE 
1,1, 1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE. 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYL METHACRYLATE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 22OF119 

UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT08 13MWT08 13MWT08 13MWT09 13MWT09 13MWT09 13MWT09 13MWT09 

02 02 03 01 01 01 01 02 
13GWT0802-F 13GWT0802-F-D 13GWT0803 13GWT0901 13GWT0901-D 13GWT0902 13GWT0902-D 13GWT0903 

GF GF GW GW GW GW GW GW 
ORIG DUP NORMAL ORIG DUP ORIG DUP ORIG 

11/23/2003 11/23/2003 7/23/2004 4/28/2003 4/2812003 5/9/2003 5/9/2003 1214/2003 

0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
50 u 50 u 
0.5 u 0.5 u 
0.5 UJ 0.5 UJ 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 UJ 0.5 UJ 
20 u 20 u 

0.5 UR 0.5 UR 
0.5 u 0.5 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 UJ 0.3 UJ 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.5 u 0.5 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.5 u 0.5 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.5 u 0.5 u 
0.3 u 0.3 u 
20 u 20 u 
0.3 u 0.3 u 
0.5 u 0.5 u 
0.5 u 0.5 u 

UPPER UPPER UPPER 
13MWT09 13MWT09 13MWT10 

02 03 01 
13GWT0903-D 13GWT0904 13GWT1001 

GW GW GW 
DUP NORMAL NORMAL 

12/412003 7/31/2004 4/27/2003 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
METHYLENE CHLORIDE 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTALXYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Oraanics (uQ/Ll 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANEl 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 23 OF 119 

UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT08 13MWT08 13MWT08 13MWT09 13MWT09 13MWT09 13MWT09 13MWT09 

02 02 03 01 01 01 01 02 
13GWT0802-F 13GWT0802·F-D 13GWT0803 13GWT0901 13GWT0901-D 13GWT0902 13GWT0902-D 13GWT0903 

GF GF GW GW GW GW GW GW 
ORIG DUP NORMAL ORIG DUP ORIG DUP ORIG 

11/23/2003 11/23/2003 7/23/2004 4/28/2003 4/28/2003 5/9/2003 5/9/2003 1214/2003 
0.3 u 0.3 u 
20 u 20 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.5 u 0.5 u 
0.3 u 0.3 u 
0.3 u 0.3 u 
0.5 u 0.5 u 
0.3 u 0.3 u 

1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 UJ 1 UJ 1 u 1 u 
1 UJ 1 UJ 1 UJ 1 UJ 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 

1 UR 1 u 1 u 1 u 
1 UR 1 u 1 u 1 u 
1 UR 1 u 1 u 1 u 
1 UR 1 u 1 u 1 u 
1 UR 1 u 1 u 1 u 
1 UR 1 UR 1 UJ 1 UJ 
1 UR 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 UJ 1 UJ 1 u 1 u 
1 UR 1 u 1 u 1 u 

0.05 u 0.05 u 
1 UR 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 

1 UR 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 

1 UR 1 u 1 u 1 u 
1 u 1 ·u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 

UPPER UPPER UPPER 
13MWT09 13MWT09 13MWT10 

02 03 01 
13GWT0903-D 13GWT0904 13GWT1001 

GW GW GW 
DUP NORMAL NORMAL 

12/4/2003 7/31/2004 4/27/2003 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQU INOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZIAlANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZO A)ANTHRACENE 
BENZO AlPYRENE 
BENZO B)FLUORANTHENE 
BENZO G,H,l)PERYLENE 
BENZO KlFLUORANTHENE 
BENZYL ALCOHOL 
BIS(2-CHLOROETHOXY)METHANE 
BIS(2-CHLOROETHYL)ETHER 
BIS(2-ETHYLHEXYL)PHTHALA TE 
BUTYL BENZYL PHTHALATE 
CHLOROBENZILATE 
CHRYSENE 
Dl-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUOR ENE 
HEXACHLOROBENZENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 24 OF 119 

UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT08 13MWT08 13MWT08 13MWT09 13MWT09 13MWT09 13MWT09 13MWT09 

02 02 03 01 01 01 01 02 
13GWT0802-F 13GWT0802·F-D 13GWT0803 13GWT0901 13GWT0901-D 13GWT0902 13GWT0902·D 13GWT0903 

GF GF GW GW GW GW GW GW 
ORIG DUP NORMAL ORIG DUP ORIG DUP ORIG 

11/23/2003 11/23/2003 7/23/2004 4128/2003 4/28/2003 5/9/2003 5/9/2003 12/4/2003 
1 u 1 u 1 u 1 u 

1 UR 1 UJ 1 u 1 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 

1 UR 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 

1 UR 1 UR 1 u 1 u 
1 UR 1 UR 1 UR 1 UR 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 

0.05 u 0.05 u 
0.05 u 0.05 u 

1 u 1 u 1 u 1 u 
1 u 1 u 1 UJ 1 UJ 

0.05 u 0.05 u 
1 UR 1 UR 1 UR 1 UR 

0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 

1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 

0.05 u 0.05 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 

0.05 u 0.05 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 

0.05 u 0.05 u 
0.05 u 0.05 u 

1 u 1 u 1 u 1 u 

UPPER UPPER UPPER 
13MWT09 13MWT09 13MWT10 

02 03 01 
13GWT0903-D 13GWT0904 13GWT1001 

GW GW GW 
DUP NORMAL NORMAL 

1214/2003 7/31/2004 4/27/2003 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDEN0(1,2,3·CD)PYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO-Dl-N-BUTYLAMINE 
N-NITROSO·Dl·N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINOlAZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENT ACHLORON ITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRE NE 
PYRIDINE 
SAFROLE 
Eneraetics (uo/LI 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 
2,4,6-TRINITROTOLUENE 
2,4-DIAMIN0-6-NITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DIAMIN0-4-NITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DINITROTOLUENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT08 13MWT08 13MWT08 13MWT09 13MWT09 13MWT09 13MWT09 13MWT09 

02 02 03 01 01 01 01 02 
13GWT0802·F 13GWT0802·F·D 13GWT0803 13GWT0901 13GWT0901 ·D 13GWT0902 13GWT0902·D 13GWT0903 

GF GF GW GW GW GW GW GW 
ORIG DUP NORMAL ORIG DUP ORIG DUP ORIG 

11/2312003 1112312003 7/2312004 4/28/2003 4/2812003 51912003 519/2003 121412003 
1 u 1 u 1 u 1 u 

1 UR 1 UR 1 UR 1 UR 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 

0.05 u 0.05 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 UJ 1 UJ 1 UR 1 UR 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 UJ 1 UJ 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 

0.05 u 0.05 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
i u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 

0.05 u 0.05 u 
1 UR 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 

0.05 u 0.05 u 
1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 

0.25 u 0.215 u 0.385 u 1.3 
0.25 u 1.4 J 1.5 J 2.4 

0.505 u 
0.25 u 19 20 J 25 

3.9 
0.25 u 0.215 u 0.385 u 0.253 u 

0.253 u 
0.25 u 0.215 u 0.385 u 9.9 
0.25 u 8.6 J 8.6 J 13 

UPPER UPPER UPPER 
13MWT09 13MWT09 13MWT10 

02 03 01 
13GWT0903·D 13GWT0904 13GWT1001 

GW GW GW 
DUP NORMAL NORMAL 

12/412003 713112004 4/27/2003 

1.4 J 1.1 0.265 u 
2.2 2.1 0.265 u 

0.633 u 
20 24 0.265 u 

3.8 J 
0.316 u 1.4 J 0.265 u 
0.316 u 

8.2 8.8 J 0.265 u 
18 15 J 0.265 u 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
2-NITROTOLUENE 
3,5-DINITROANILINE 
3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE 
PICRAMIC ACID 
PICRICACID 
RDX 
TETRYL 
TNX 
Herbicides (ug/L) 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals (uQ/Ll 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT08 13MWT08 13MWT08 13MWT09 13MWT09 13MWT09 13MWT09 13MWT09 

02 02 03 01 01 01 01 02 
13GWT0802-F 13GWT0802-F-D 13GWT0803 13GWT0901 13GWT0901-D 13GWT0902 13GWT0902-D 13GWT0903 

GF GF GW GW GW GW GW GW 
ORIG DUP NORMAL ORIG DUP ORIG DUP ORIG 

11/23/2003 11/23/2003 7/23/2004 4/28/2003 4128/2003 5/9/2003 5/9/2003 12/4/2003 
0.25 u 0.215 u 0.385 u 0.253 u 

0.253 u 
0.25 u 0.215 u 0.385 u 0.253 u 
0.25 u 18 18 18 
0.25 u 0.215 u 0.385 u 0.253 u 

4 J 
0.3 J 84 66 130 

7.1 J 
0.25 u 0.215 u 0.385 u 0.253 u 

0.25 u 1100 1100 1700 
0.25 u 0.215 u 0.385 u 0.253 u 

1.5 J 

0.025 u 0.025 u 
0.013 u 0.013 u 

297 J 278 J 62.3 u 
0.03 u 0.03 u 0.02 .u 
0.09 u 0.07 u 0.07 u 
155 J 159 J 137 J 

0.41 u 0.42 u 0.14 u 
0.05 UJ 0.05 u 0.04 u 
48600 J 50100 J 48500 J 
0.02 u 0.02 u 0.28 u 
17.2 J. 17.6 J 14.3 J 
1.2 J 1.4 J 0.65 u 
25 u 24.7 u 38.2 u 

0.44 u 0.46 u 0.29 u 
31.1 J 31.8 J 

38700 J 39900 J 36500 J 
608 J 624 J 510 J 

0.034 J 0.026 J 0.091 J 
23.7 J 25.3 J 18.5 J 
983 J 1010 J 848 J 

0.05 u 0.07 u 0.1 u 
0.04 u 0.06 u 0.03 u 

35000 J 36700 J 33900 J 
229 J 236 J 

0.34 u 0.35 u 0.36 u 
0.03 u 0.04 u 0.12 u 
2.5 J 2.4 J 0.65 u 

UPPER UPPER UPPER 
13MWT09 13MWT09 13MWT10 

02 03 01 
13GWT0903-D 13GWT0904 13GWT1001 

GW GW GW 
DUP NORMAL NORMAL 

12/4/2003 7/31/2004 4/27/2003 
0.316 u 0.24 u 0.265 u 
0.316 u 
0.316 u 0.24 u 0.265 u 

15 J 19 0.265 u 
0.316 u 0.24 u 0.265 u 

2.6 J 
92 140 0.265 u 

5.5 J 
0.316 u 0.24 u 0.265 u 

1300 1500 0.25 u 
0.316 u 0.24 u 0.265 u 
0.58 J 

56.4 u 1430 J 
0.04 u 0.03 u 
0.1 u 1.1 J 
138 J 18.3 J 

0.16 u 4.3 J 
0.04 u 0.94 u 

47500 J 26700 J 
0.21 u 1 J 
14.6 J 246 J 
0.56 u 4.3 J 
28,6 u 3560 J 
0.22 u 7.7 J 

158 J 
35200 J 22200 J 

515 J 1580 J 
0.1 J 0.02 u 
19.2 J 371 J 
905 J 2570 J 

0.06 u 0.07 u 
0.03 u 0.04 u 

34800 J 25500 J 
86.9 J 

0.35 u 0.25 u 
0.14 u 0.13 u 

1 u 5.9 J 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
VANADIUM 
ZINC 
Dissolved Metals lug/L) 
ALUMINUM, FIL TE RED 
ANTIMONY, FIL TE RED 
ARSENIC, FILTERED 
BARIUM, FIL TEAED 
BERYLLIUM, FIL TEAED 
CADMIUM, FIL TEAED 
CALCIUM, FIL TEAED 
CHROMIUM, FILTERED 
COBALT, FIL TEAED 
COPPER, FIL TEAED 
IRON, FILTERED 
LEAD, FIL TEAED 
LITHIUM. FILTERED 
MAGNESIUM, FILTERED 
MANGANESE, FIL TEAED 
MERCURY, FILTERED 
NICKEL, FIL TEAED 
POTASSIUM, FILTERED 
SELENIUM, FILTERED 
SILVER, FIL TEAED 
SODIUM, FIL TEAED 
STRONTIUM, FIL TEAED 
THALLIUM, FIL TEAED 
TIN, FIL TEAED 
TITANIUM, FIL TEAED 
VANADIUM, FILTERED 
ZINC, FIL TEAED 
Field Parameters lma/L) 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 
HYDROGEN SULFIDE IH2Sl 
IRONl+2l 
MANGANESE(+2l 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL IMV\ 
PH IS.U.l 
SPECIFIC CONDUCTANCE IMS/CM\ 
SULFIDE 

TABLE G·6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT08 13MWT08 13MWT08 13MWT09 13MWT09 13MWT09 13MWT09 13MWT09 

02 02 03 01 01 01 01 02 
13GWT0802·F 13GWT0802·F·D 13GWT0803 13GWT0901 13GWT0901·D 13GWT0902 13GWT0902·D 13GWT0903 

GF GF GW GW GW GW GW GW 
ORIG DUP NORMAL ORIG DUP ORIG DUP ORIG 

11123/2003 11/2312003 7/2312004 412812003 412812003 5/9/2003 5/9/2003 121412003 
0.05 u 0.05 u 0.07 u 
22 J 22.9 J 14.5 J 

92.7 u 91.2 u 
0.02 u 0.44 u 
0.12 u 0.36 u 
21.1 J 19.6 J 
0.12 u 0.37 u 
0.04 u 0.22 u 
2250 J 2000 J 
0.13 u 0.39 u 
1.9 J 3.1 J 

0.35 u 0.64 u 
122 u 167 u 
0.07 u 0.37 u 

2190 J 2090 J 
45.4 J 47.9 J 

0.007 u 0.007 u 
3.6 J 3.6 J 
151 u 149 u 
0.04 u 0.22 u 
0.03 u 0.26 u 
8900 J 8970 J 

0.04 u 0.29 u 
0.1 u 0.49 u 
1.1 u 1.9 u 

0.14 u 0.34 u 
3.3 J 3.5 J 

0 
48 

3.48 1.5 
1.69 1.21 1.14 

0 
0 

0.4 
0.023 

121 205.6 148 251 
~ 6.11 5.36 . 5.38 5.32 

0.085 0.829 0.725 0.64 
O.Q1 

UPPER UPPER UPPER 
13MWT09 13MWT09 13MWT10 

02 03 01 
13GWT0903·D 13GWT0904 13GWT1001 

GW GW GW 
DUP NORMAL NORMAL 

121412003 7/31/2004 4127/2003 
0.06 u 0.58 u 
15.4 J 208 J 

0.2 
1.4 

88.1 364 
6.27 3.01 

0.773 0.582 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
TEMPERATURE (C) 
TURBIDITY (NTU) 
Miscellaneous Parameters (mall) 
AMMONIA-N 
NITRITE/NITRATE-N 
TOTAL ORGANIC CARBON 

TABLEG-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT08 13MWT08 13MWT08 13MWT09 13MWT09 13MWT09 13MWT09 13MWT09 

02 02 03 01 01 01 01 02 
13GWT0802-F 13GWT0802-F·D 13GWT0803 13GWT0901 13GWT0901-D 13GWT0902 13GWT0902-D 13GWT0903 

GF GF GW GW GW GW GW GW 
ORIG DUP NORMAL ORIG DUP ORIG DUP ORIG 

11/23/2003 11/2312003 7123/2004 4/28/2003 4/28/2003 5/9/2003 519/2003 12/4/2003 
20.69 13.33 14.36 12.82 

16 3 0.1 4.07 

3.3 3.2 3.4 
92 94 54 J 

UPPER UPPER UPPER 
13MWT09 13MWT09 13MWT10 

02 03 01 
13GWT0903-D 13GWT0904 13GWT1001 

GW GW GW 
DUP NORMAL NORMAL 

1214/2003 7/31/2004 4/27/2003 
18.15 15.6 
3.8 10 

3.5 0.98 I 
74 J 0.02 u 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
Volatile Oraanics (ua/U 
1, 1, 1,2-TETRACHLOROETHANE 
1, 1,1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
AC ROLE IN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
ClS-1,3-DICHLOROPROPENE 
DlBROMOMETHANE 
DlCHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYL METHACRYLATE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B} 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT10 13MWT10 13MWT11 13MWT11 13MWT11 13MWT12 13MWT12 13MWT12 13MWT12 

02 03 01 02 03 01 01 02 03 
13GWT1002 13GWT1003 13GWT1101 13GWT1102 13GWT1103 13GWT1201 13GWT1201·F 13GWT1202 13GWT1203 

GW GW GW GW GW GW GF GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

11/20/2003 7/29/2004 4127/2003 11/20/2003 7/23/2004 4/27/2003 4/27/2003 11/18/2003 7/2512004 

UPPER UPPER UPPER 
13MWT13 13MWT13 13MWT13 

01 01 02 
13GWT1301 13GWT1301·D 13GWT1302 

GW GW GW 
ORIG DUP NORMAL 

5/712003 5/7/2003 11/25/2003 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
METHYLENE CHLORIDE 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile On:ianics (ua/L) 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICl1LOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANE) 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZtDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT10 13MWT10 13MWT11 13MWT11 13MWT11 13MWT12 13MWT12 13MWT12 13MWT12 

02 03 01 02 03 01 01 02 03 
13GWT1002 13GWT1003 13GWT1101 13GWT1102 13GWT1103 13GWT1201 13GWT1201-F 13GWT1202 13GWT1203 

GW GW GW GW GW GW GF GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

11120/2003 7/29/2004 4/27/2003 11/20/2003 712312004 4/27/2003 4/27/2003 11/18/2003 7125/2004 

UPPER UPPER UPPER 
13MWT13 13MWT13 13MWT13 

01 01 02 
13GWT1301 13GWT1301-D 13GWT1302 

GW GW GW 
ORIG DUP NORMAL 

517/2003 517/2003 11/25/2003 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMIN081PHENYL 
4-8ROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYL8ENZ(AlANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
8ENZO AlANTHRACENE 
8ENZO AlPYRENE 
8ENZO 8)FLUORANTHENE 
8ENZO G,H,llPERYLENE 
8ENZO KlFLUORANTHENE 
8ENZVL ALCOHOL 
818(2-CHLOROETHOXY)METHANE 
818(2-CHLOROETHYLlETHER 
818(2-ETHYLHEXYL)PHTHALA TE 
8UTYL8ENZVLPHTHALATE 
CHLOR08ENZILA TE 
CHRY8ENE 
Dl-N-8UTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
Dl8ENZ0(A,HlANTHRACENE 
Dl8ENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE 8ULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOR08ENZENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWC CRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT10 13MWT10 13MWT11 13MWT11 13MWT11 13MWT12 13MWT12 13MWT12 13MWT12 

02 03 01 02 03 01 01 02 03 
13GWT1002 13GWT1003 13GWT1101 13GWT1102 13GWT1103 13GWT1201 13GWT1201-F 13GWT1202 13GWT1203 

GW GW GW GW GW GW GF GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

11/20/2003 7/29/2004 4127/2003 11/20/2003 7/23/2004 4127/2003 4/27/2003 11/18/2003 7/25/2004 

UPPER UPPER UPPER 
13MWT13 13MWT13 13MWT13 

01 01 02 
13GWT1301 13GWT1301-D 13GWT1302 

GW GW GW 
ORIG DUP NORMAL 

5n/2003 5n/2003 11/25/2003 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUB MATRIX 
SAMPLE CODE 
SAMPLE DATE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDENO( 1,2,3-CDlPYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO-Dl-N-BUTYLAMINE 
N-NITROSO-Dl-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-N ITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-IDIMETHYLAMINO\AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRE NE 
PYRIDINE 
SAFROLE 
Energetics ( ug/L) 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 
2,4,6-TRINITROTOLUENE 
2,4-DIAMIN0-6-NITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DIAMIN0-4-NITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DINITROTOLUENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT10 13MWT10 13MWT11 13MWT11 13MWT11 13MWT12 13MWT12 13MWT12 13MWT12 

02 03 01 02 03 01 01 02 03 
13GWT1002 13GWT1003 13GWT1101 13GWT1102 13GWT1103 13GWT1201 13GWT1201·F 13GWT1202 13GWT1203 

GW GW GW GW GW GW GF GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

11/20/2003 7/29/2004 4/27/2003 11/20/2003 7/23/2004 4/27/2003 4/27/2003 11/18/2003 7/25/2004 

0.266 u 0.27 u 0.43 u 0.258 u 0.27 u 0.6 u 0.26 u 0.27 u 
0.266 u 0.27 u 0.83 J 0.258 u 0.46 J 0.6 u 0.26 u 0.27 u 
0.532 u 0.515 u 0.521 u 
0.266 u 0.27 u 31 9.5 11 1.8 1.6 2.2 
0.266 u 1.4 J 0.89 J 
0.266 u 0.27 u 0.43 u 1.2. 1.6 0.6 u 0.48 J 0.61 J 
0.266 u 1.8 J 0.26 u 
0.266 u 0.27 u 0.43 u 1.2 J 2.1 J 0.6 u 0.26 u 1 J 
0.266 u 0.27 u 6 J 4.4 J 6.6 J 3.7 J 3.1 J 4.4 J 

UPPER UPPER UPPER 
13MWT13 13MWT13 13MWT13 

01 01 02 
13GWT1301 13GWT1301-D 13GWT1302 

GW GW GW 
ORIG DUP NORMAL 

5nl2003 5/7/2003 11/25/2003 

0.37 u 0.18 u 0.258 u 
0.37 u 0.18 u 0.258 u 

0.515 u 
0.37 u 0.18 u 0.258 u 

0.258 u 
0.37 u 0.18 u 0.258 u 

0.258 u 
0.37 u 0.18 u 0.258 u 
0.37 u 0.18 u 0.258 u 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUB MATRIX 
SAMPLE CODE 
SAMPLE DATE 
2-NITROTOLUENE 
3,5-DINITROANILINE 
3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOLUENE 
4-N ITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE 
PICRAMIC ACID 
PICRICACID 
ROX 
TETRYL 
TNX 
Herbicides lua/LI 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals (ug/L) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 

TABLEG-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 33OF119 

UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT10 13MWT10 13MWT11 13MWT11 13MWT11 13MWT12 13MWT12 13MWT12 13MWT12 

02 03 01 02 03 01 01 02 03 
13GWT1002 13GWT1003 13GWT1101 13GWT1102 13GWT1103 13GWT1201 13GWT1201 ·F 13GWT1202 13GWT1203 

GW GW GW GW GW GW GF GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

11/20/2003 7/29/2004 4/27/2003 11/20/2003 7/2312004 4/27/2003 4/27/2003 11/18/2003 7/25/2004 
0.266 u 0.27 u 0.43 u 0.258 u 0.27 u 0.6 u 0.26 u 0.27 u 
0.266 u 0.258 u 0.26 u 
0.266 u 0.27 u 0.43 u 0.258 u 0.58 J 0.6 u 0.26 u 0.27 u 
0.266 u 0.27 u 19 9.8 14 5.8 J 4.8 6.7 
0.266 u 0.27 u 0.43 u 0.258 u 0.27 u 0.6 u 0.26 u 0.27 u 
0.266 u 0.258 u 0.5 J 
0.45 J 0.27 u 34 44 45 50 41 54 

0.266 u 1.2 0.68 
0.266 u 0.27 u 0.43 u 0.258 u 0.27 u 0.6 u 0.26 u 0.27 u 

0.266 u 0.27 u 560 520 490 150 140 160 
0.266 u 0.27 u 0.43 u 0.258 u 0.27 u 0.6 u 0.26 u 0.27 u 
0.266 u 0.258 u 0.26 u 

768 J 719 J 696 J 2170 J 67 u 
0.02 u 0.03 u 0.02 u 0.03 u 0.02 u 

1 u 0.22 u 0.23 u 1.3 J 0.13 u 
18.8 J 27.4 J 27.6 J 36.5 J 21.1 J 
3.1 J 1.6 u 1.4 u 0.27 u 0.24 u 
1.2 u 0.12 u 0.13 u 0.1 u 0.04 u 

30600 J 5760 J 6320 J 2800 J 1720 J 
0.61 u 0.35 u 0.25 u 4.1 J 0.17 u 
210 J 26.3 J 24 J 8.1 J 6.5 J 
1.3 u 3 J 1.6 u 2.2 J 0.7 u 

22900 J 4250 J 4340 J 2020 J 129 u 
3.5 J 1.5 u 1.4 u 1.9 u 0.08 u 

66.8 J 15.3 J 
25500 J 4770 J 4660 J 2560 J 2370 J 
1720 J 250 J 251 u 216 J 312 u 

0.007 u 0.032 J 0.007 u 0.02 u 0.035 J 
357.J 66.5 J 61 J 16.4 J 15.3 J 
3220 J 668 J 687 J 724 J 358 J 
0.04 u 0.05 u 0.04 u 0.25 u 0.14 u 
0.03 u 0.04 u 0.03 u 0.11 u 0.03 u 

31500 J 24000 J 26000 J 21900 J 20600 J 
31 J 14.6 J 

0.23 u 0.1 u 0.14 u 0.04 u 0.04 u 
0.1 u 0.03 u 0.1 u 0.11 u 0.1 u 
1.8 u 6.7 J 1 u 34.6 J 1 u 

UPPER UPPER UPPER 
13MWT13 13MWT13 13MWT13 

01 01 02 
13GWT1301 13GWT1301-D 13GWT1302 

GW GW GW 
ORIG DUP NORMAL 

5nt2003 5nt2003 11/25/2003 
0.37 u 0.18 u 0.258 u 

0.258 u 
0.37 u 0.18 u 0.258 u 
0.37 u 0.18 u 0.258 u 
0.37 u 0.18 u 0.258 u 

0.258 u 
9.5 8.4 12 

0.258 u 
0.37 u 0.18 u 0.258 u 

12 10 20 
0.37 u 0.18 u 0.258 u 

0.258 u 

1080 J 1060 J 1000 J 
0.03 u 0.04 u 0.02 u 
0.39 u 0.41 u 0.16 u 
43.8 J 43.3 J 52.9 J 
2.1 J 2.1 J 2.1 u 

0.09 u 0.12 u 0.04 u 
3740 J 3700 J 3030 J 
0.29 u 0.33 u 0.29 u 
30.1 J 30.2 J 25.3 J 

q J 4.9 J 3.6 J 
860 J 846 J 162 J 
1 u 0.99 u 0.63 u 

29.3 J 28.7 J 
3660 J 3680 J 3420 J 
600 J 584 J 451 J 
0.2 u 0.2 u 0.007 u 
25.3 J 24.8 J 20.4 J 
649 J 641 J 459 J 
0.1 u 0.12 u 0.06 u 

Q.04 u 0.13 u 0.05 u 
6030 J 6330 J 6800 J 
18.5 J 18.3 J 
0.05 u 0.1 u 0.1 u 
0.09 u 0.07 u 0.1 u 
3.7 J 3.7 J 0.73 u 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
VANADIUM 
ZINC 
Dissolved Metals (ua/Ll 
ALUMINUM, FIL TEAED 
ANTIMONY, FIL TEAED 
ARSENIC, FIL TE RED 
BARIUM, FIL TE RED 
BERYLLIUM, FILTERED 
CADMIUM, FIL TE RED 
CALCIUM, FIL TE RED 
CHROMIUM, FIL TE RED 
COBALT, FIL TE RED 
COPPER, FIL TEAED 
IRON, FIL TE RED 
LEAD, FIL TEAED 
LITHIUM, FILTERED 
MAGNESIUM, FILTERED 
MANGANESE, FIL TE RED 
MERCURY, FIL TE RED 
NICKEL, FIL TE RED 
POTASSIUM, FIL TE RED 
SELENIUM, FIL TEAED 
SILVER, FILTERED 
SODIUM, FIL TE RED 
STRONTIUM, FIL TE RED 
THALLIUM, FIL TEAED 
TIN, FIL TE RED 
TITANIUM, FIL TEAED 
VANADIUM, FILTERED 
ZINC, FIL TE RED 
Field Parameters (ma/Ll 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 
HYDROGEN SULFIDE CH2Sl 
IRONC+2l 
MANGANESE( +2l 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL (MV) 
PH (S.U.) 
SPECIFIC CONDUCTANCE (MS/CM) 
SULFIDE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE340F119 

UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT10 13MWT10 13MWT11 13MWT11 13MWT11 13MWT12 13MWT12 13MWT12 13MWT12 

02 03 01 02 03 01 01 02 03 
13GWT1002 13GWT1003 13GWT1101 13GWT1102 13GWT1103 13GWT1201 13GWT1201-F 13GWT1202 13GWT1203 

GW GW GW GW GW GW GF GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

11/20/2003 7/29/2004 4/27/2003 11/20/2003 7/23/2004 4/27/2003 4/27/2003 11/18/2003 7/25/2004 
0.17 u 0.29 u 0.06 u 4.2 J 0.07 u 
245 J 82.7 J 85.3 J 14.6 J 10.8 J 

257 J 
0.03 u 
0.37 u 
26.2 J 
0.17 u 
0.13 u 
2980 J 
0.63 u 

9 J 
3.4 J 
203 J 

0.31 u 
14.6 J 
2500 J 
224 J 

0.02 u 
18.3 J 
366 J 
0.26 u 
0.16 u 

21800 J 
13.6 J 
0.04 u 

- 0.06 u 
8.1 J 

0.46 u 
13.5 J 

10 u 10 u 10 u 
154 165 135 
3.5 7.8 1.5 4.95 2 3.86 
4.83 0.85 3.49 2.35 2.02 

0 0 0 
3.3 > 3.3 > 0.1 

1.8 0.3 0.4 
0.003 0.009 0 
230.3 402.8 265 355 127 242 305.9 444.5 
4.74 4.23 3.64 3.93 3.85 4.83 4.87 4.66 
0.52 0.629 0.251 0.238 0.262 0.135 0.131 0.132 
0.05 0.01 0.01 

UPPER UPPER UPPER 
13MWT13 13MWT13 13MWT13 

01 01 02 
13GWT1301 13GWT1301-D 13GWT1302 

GW GW GW 
ORIG DUP NORMAL 

517/2003 517/2003 11/25/2003 
0.07 u 0.1 u 0.06 u 
35.1 J 34.4 J 25.3 

10 u 
120 
11 

3.37 3.26 
0 

0.03 
0.5 
0 

268.2 385.1 
4.2 3.56 

0.106 0.113 
0 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUB MATRIX 
SAMPLE CODE 
SAMPLE DATE 
TEMPERATURE (Cl 
TURBIDITY (NTUl 
Miscellaneous Parameters (ma/L) 
AMMONIA-N 
NITRITE/NITRA TE-N 
TOTAL ORGANIC CARBON 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE350F119 

UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT10 13MWT10 13MWT11 13MWT11 13MWT11 13MWT12 13MWT12 13MWT12 13MWT12 

02 03 01 02 03 01 01 02 03 
13GWT1002 13GWT1003 13GWT1101 13GWT1102 13GWT1103 13GWT1201 13GWT1201-F 13GWT1202 13GWT1203 

GW GW GW GW GW GW GF GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

11/20/2003 7/29/2004 4127/2003 11/20/2003 7/23/2004 4/27/2003 4/27/2003 11/18/2003 7/25/2004 
19.73 21.36 15.73 16.35 21.2 14.46 16.37 16.7 
5.79 9 10 4.52 2.5 60 29.1 9.8 

0.84 J 0.1 0.1 J 0.06 0.005 UJ 
0.025 u 0.02 u 0.19 J 1.3 0.3 J 

1 

UPPER UPPER UPPER 
13MWT13 13MWT13 13MWT13 

01 01 02 
13GWT1301 13GWT1301-D 13GWT1302 

GW GW GW 
ORIG DUP NORMAL 

51712003 517/2003 11/25/2003 
13.82 12.33 
5.8 0.38 

0.03 0.03 0.01 
1.1 1.1 1 J 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
Volatile Oraanics (uQ/L) 
1, 1, 1,2-TETRACHLOROETHANE 
1, 1, 1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENT ANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYLMETHACRYLATE 

TABLEG-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 36OF119 

UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT13 13MWT14 13MWT14 13MWT14 13MWT15 13MWT15 13MWT15 13MWT15 

03 01 02 03 01 02 02 02 

UPPER 
13MWT15 

03 
13GWT1303 13GWT1401 13GWT1402 13GWT1403 13GWT1501 13GWT1502 13GWT1502-D 13GWT1502-F 13GWT1503 

GW GW GW GW GW GW GW GF GW 
NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL 
8/1/2004 4/29/2003 11/2412003 712712004 5/612003 11/2512003 11/25/2003 11/25/2003 7/29/2004 

UPPER UPPER UPPER 
13MWT16 13MWT16 13MWT16 

01 02 03 
13GWT1601 13GWT1602 13GWT1603 

GW GW GW 
NORMAL NORMAL NORMAL 
51612003 11/20/2003 7/25/2004 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUB MATRIX 
SAMPLE CODE 
SAMPLE DATE 
METHYLENE CHLORIDE 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Oraanics {ua/Ll 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBISl1-CHLOROPROPANE) 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT13 13MWT14 13MWT14 13MWT14 13MWT15 13MWT15 13MWT15 13MWT15 

03 01 02 03 01 02 02 02 

UPPER 
13MWT15 

03 
13GWT1303 13GWT1401 13GWT1402 13GWT1403 13GWT1501 13GWT1502 13GWT1502-D 13GWT1502-F 13GWT1503 

GW GW GW GW GW GW GW GF GW 
NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL 
8/1/2004 4129/2003 11124/2003 7/27/2004 5/6/2003 11/25/2003 11/25/2003 11/25/2003 7/29/2004 

UPPER UPPER UPPER 
13MWT16 13MWT16 13MWT16 

01 02 03 
13GWT1601 13GWT1602 13GWT1603 

GW GW GW 
NORMAL NORMAL NORMAL 
5/6/2003 11/20/2003 7/25/2004 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUB MATRIX 
SAMPLE CODE 
SAMPLE DATE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0X!DE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZ(AlANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZO(A)ANTHRACENE 
BENZO A)PYRENE 
BENZO B)FLUORANTHENE 
BENZO G,H,l)PERYLENE 
BENZO K)FLUORANTHENE 
BENZYL ALCOHOL 
BIS(2-CHLOROETHOXYlMETHANE 
BIS(2-CHLOROETHYLlETHER 
BIS(2-ETHYLHEXYLlPHTHALATE 
BUTYLBENZYLPHTHALATE 
CHLOROBENZILATE 
CHRYSENE 
Dl-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT13 13MWT14 13MWT14 13MWT14 13MWT15 13MWT15 13MWT15 13MWT15 

03 01 02 03 01 02 02 02 

UPPER 
13MWT15 

03 
13GWT1303 13GWT1401 13GWT1402 13GWT1403 13GWT1501 13GWT1502 13GWT1502·D 13GWT1502-F 13GWT1503 

GW GW GW GW GW GW GW GF GW 
NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL 
8/1/2004 4/29/2003 11124/2003 7/27/2004 5/6/2003 11/25/2003 11/25/2003 11/25/2003 7/29/2004 

UPPER UPPER UPPER 
13MWT16 13MWT16 13MWT16 

01 02 03 
13GWT1601 13GWT1602 13GWT1603 

GW GW GW 
NORMAL NORMAL NORMAL 
5/6/2003 11/20/2003 7/25/2004 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
HEXACHLOROBUTAOIENE 
HEXACHLOROCYCLOPENTAOIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CD)PYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROS0-01-N-BUTYLAMINE 
N-NITROS0-01-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSOOIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIOINE 
N-NITROSOPYRROLIOINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-<DIMETHYLAMINO\AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIOE 
PYRE NE 
PYRIDINE 
SAFROLE 
Energetics (ug/L) 
1,3,5-TRINITROBENZENE 
1,3-0INITROBENZENE 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 
2,4,6-TRINITROTOLUENE 
2,4-0IAMIN0-6-NITROTOLUENE 
2,4-0INITROTOLUENE 
2,6-0IAMIN0-4-NITROTOLUENE 
2,6-0INITROTOLUENE 
2-AMIN0-4,6-0INITROTOLUENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT13 13MWT14 13MWT14 13MWT14 13MWT15 13MWT15 13MWT15 13MWT15 

03 01 02 03 01 02 02 02 

UPPER 
13MWT15 

03 
13GWT1303 13GWT1401 13GWT1402 13GWT1403 13GWT1501 13GWT1502 13GWT1502·D 13GWT1502·F 13GWT1503 

GW GW GW GW GW GW GW GF GW 
NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL 
8/112004 4129/2003 11/2412003 7/27/2004 5/6/2003 1112512003 1112512003 11/25/2003 7/29/2004 

0.24 u 0.345 u 0.25 u 0.25 u 0.485 u 0.258 u 0.25 u 
0.24 u 0.345 u 0.25 u 0.25 u 0.485 u 0.258 u 0.25 u 

0.5 u 0.515 u 
0.24 u 0.345 u 0.25 u 0.25 u 0.485 u 0.258 u 0.25 u 

0.25 u 0.258 u 
0.24 u 0.345 u 0.25 u 0.25 u 0.485 u 0.258 u 0.25 u 

0.25 u 0.258 u 
0.24 u 0.345 u 0.25 u 0.25 u 0.485 u 0.258 u 0.25 u 
0.24 u 0.345 u 0.25 u 0.25 u 0.485 u 0.258 u 0.25 u 

UPPER UPPER UPPER· 
13MWT16 13MWT16 13MWT16 

01 02 03 
13GWT1601 13GWT1602 13GWT1603 

GW GW GW 
NORMAL NORMAL NORMAL 
5/6/2003 11/20/2003 7/25/2004 

0.11 u 0.144 u 0.27 u 
0.11 u 0.144 u 0.27 u 

0.575 u 
0.11 u 0.144 u 0.27 u 

0.287 u 
0.11 u 0.144 u 0.27 u 

0.287 u 
0.11 u 0.144 u 0.27 u 
0.11 u 0.144 u 0.27 u 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUB MATRIX 
SAMPLE CODE 
SAMPLE DATE 
2-NITROTOLUENE 
3,5-DINITROANILINE 
3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE 
PICRAMIC ACID 
PICRICACID 
RDX 
TETRYL 
TNX 
Herbicides lua/Ll 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals (ua/Ll 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT13 13MWT14 13MWT14 13MWT14 13MWT15 13MWT15 13MWT15 13MWT15 

03 01 02 03 01 02 02 02 

UPPER 
13MWT15 

03 
13GWT1303 13GWT1401 13GWT1402 13GWT1403 13GWT1501 13GWT1502 13GWT1502-D 13GWT1502-F 13GWT1503 

GW GW GW GW GW GW GW GF GW 
NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL 
8/1/2004 4/29/2003 11/24/2003 7/27/2004 5/6/2003 11/25/2003 11/25/2003 11/25/2003 7/29/2004 
0.24 u 0.345 u 0.25 u 0.25 u 0.485 u 0.258 u 0.25 u 

0.25 u 0.258 u 
0.24 u 0.345 u 0.25 u 0.25 u 0.485 u 0.258 u 0.25 u 
0.24 u 0.345 u 0.25 u 0.25 u 0.485 u 0.258 u 0.25 u 
0.24 u 0.345 u 0.25 u 0.25 u 0.485 u 0.258 u 0.25 u 

0.25 u 0.258 u 
12 0.345 u 0.89 J 0.34 J 0.485 u 0.258 u 0.25 u 

0.25 u 0.258 u 
0.24 u 0.345 u 0.25 u 0.25 u 0.485 u 0.258 u 0.25 u 

17 1.6 4.7 2 0.46 u 0.258 u 0.25 u 
0.24 u 0.345 u 0.25 u 0.25 u 0.485 u 0.258 u 0.25 u 

0.25 u 0.258 u 

57.1 u 47.5 u 1440 J 4310 J 
0.03 u 0.02 u 0.03 u 0.09 u 
5.8 J 3.1 J 7 J 9.2 J 

31.1 J 19.1 J 43.3 J 39 J 
0.06 u 0.05 u 4.2 J 5.2 J 
0.35 u 0.04 u 1 u 0.63 u 
29700 J 34100 J 14600 J 10700 J 
0.18 u 0.53 u 0.82 u 4.5 J 
14.2 J 9.5 J 106 J 82.7 J 
0.28 u 0.3 u 3 J 0.87 u 
10500 J 9740 J 9260 J 17500 J 
0.2 u 0.04 u 23.8 J 35.9 J 
33.9 J 133 J 

26100 J 29500 J 14300 J 13200 J 
1910 J 1880 J 1300 J 821 J 
0.02 u 0.007 u 0.2 u 0.007 u 
24.7 J 20 J 222 J 182 J 
2080 J 2010 .J 2230 J 2550 J 
0.41 u 0.04 u 1.1 u 0.1 u 
0.04 u 0.03 u 0.04 u 0.07 u 

48300 J 57400 J 16000 J 16300 J 
71.7 J 65.5 J 
0.04 u 0.04 u 0.4 u 0.65 u 
0.3 u 0.1 u 0.09 u 0.17 u 
1.9 u 0.7 u 4.6 J 26 J 

UPPER UPPER UPPER 
13MWT16 13MWT16 13MWT16 

01 02 03 
13GWT1601 13GWT1602 13GWT1603 

GW GW GW 
NORMAL NORMAL NORMAL 
5/6/2003 11/20/2003 7/25/2004 
0.11 u 0.144 u 0.27 u 

0.287 u 
0.11 u 0.144 u 0.27 u 
0.12 J 0.144 u 0.27 u 
0.11 u 0.144 u 0.27 u 

5.8 J 
22 J 120 32 

3.6 J 
0.11 u 0.144 u 0.27 u 

10 16 18 
0.11 u 0.144 u 0.27 u 

0.31 J 

123 J 116 u 
0.33 u 0.02 u 
0.66 u 0.35 u 
72.9 J 69.3 J 
0.13 u 0.03 u 
0.14 u 0.04 u 
27200 J 46000 J 
0.29 u 0.33 u 
5.4 J 0.95 u 

0.59 u 1.2 u 
2570 J 159 u 
0.14 u 0.09 u 
2.3 J 

11600 J 14400 J 
712 J 330 u 
0.2 u 0.007 u 
7.1 J 5.3 J 
576 J 500 J 

0.26 u 0.1 u 
0.74 u 0.03 u 
15000 J 25400 J 

129 J 
0.14 u 0.04 u 
0.12 u 0.1 u 
3.2 J 3.3 J 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
VANADIUM 
ZINC 
Dissolved Metals (ua/U 
ALUMINUM, FILTERED 
ANTIMONY, FILTERED 
ARSENIC, FILTERED 
BARIUM, FILTERED 
BERYLLIUM, FILTERED 
CADMIUM, FILTERED 
CALCIUM, FILTERED 
CHROMIUM, FILTERED 
COBALT, FILTERED 
COPPER, FILTERED 
IRON, FILTERED 
LEAD, FILTERED 
LITHIUM, FILTERED 
MAGNESIUM, FILTERED 
MANGANESE, FILTERED 
MERCURY, FILTERED 
NICKEL, FILTERED 
POTASSIUM, FILTERED 
SELENIUM, FILTERED 
SILVER, FILTERED 
SODIUM, FILTERED 
STRONTIUM, FILTERED 
THALLIUM, FIL TE RED 
TIN, FILTERED 
TITANIUM, FILTERED 
VANADIUM, FILTERED 
ZINC, FILTERED 
Field Parameters (mg/L) 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 
HYDROGEN SULFIDE (H2Sl 
IRON(+2l 
MANGANESE(+2l 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL CMV) 
PH (S.U.) 
SPECIFIC CONDUCTANCE (MS/CM) 
SULFIDE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1THROUGH3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT13 13MWT14 13MWT14 13MWT14 13MWT15 13MWT15 13MWT15 13MWT15 

03 01 02 03 01 02 02 02 

UPPER 
13MWT15 

03 
13GWT1303 13GWT1401 13GWT1402 13GWT1403 13GWT1501 13GWT1502 13GWT1502-D 13GWT1502-F 13GWT1503 

GW GW GW GW GW GW GW GF GW 
NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL 
8/1/2004 4129/2003 11/2412003 7/27/2004 5/6/2003 11/25/2003 11/2512003 11/25/2003 7/29/2004 

0.08 u 0.08 u 0.32 u 4.3 J 
17.8 J 16.9 J 266 J 240 

1990 J 
0.27 u 
8.6 J 

- 30.5 J 
5.2 J 

0.78 u 
10700 J 
0.98 u 
82.8 J 
1.4 u 

16000 J 
35.7 J 

13000 J 
812 J 

0.007 u 
180 J 

2040 J 
0.19 u 
0.25 u 
16400 J 

0.84 u 
0.26 u 
0.42 u 
0.63 u 
222 J 

10 u 
137 

0.73 6.74 0.07 0.53 
1.2 0.52 0.53 7.79 

0 
3.3 > 

0.9 
0.001 

132 23.2 100.5 71 286.8 322 6.85 
4.31 5.5 5.48 6.86 3.74 3.98 3.26 
0.131 0.885 0.623 0.714 0.391 0.34 0.352 

0.14 

UPPER UPPER UPPER 
13MWT16 13MWT16 13MWT16 

01 02 03 
13GWT1601 13GWT1602 13GWT1603 

GW GW GW 
NORMAL NORMAL NORMAL 
5/6/2003 11/20/2003 7/25/2004 
0.27 u 0.22 u 
3.9 J 2.8 u 

3.85 
0.81 3.87 

-30.4 237.8 386.4 
6.16 6.13 6.05 

0.356 0.402 0.29 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
TEMPERATURE (C ) 

TURBIDITY (NTUl 
Miscellaneous Parameters (mg/L) 
AMMONIA-N 
NITRITE/NITRA TE-N 
TOTAL ORGANIC CARBON 

TABLE G·6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT13 13MWT14 13MWT14 13MWT14 13MWT15 13MWT15 13MWT15 13MWT15 

03 01 02 03 01 02 02 02 

UPPER 
13MWT15 

03 
13GWT1303 13GWT1401 13GWT1402 13GWT1403 13GWT1501 13GWT1502 13GWT1502·D 13GWT1502·F 13GWT1503 

GW GW GW GW GW GW GW GF GW 
NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL 
8/1/2004 4129/2003 11/2412003 7/27/2004 51612003 1112512003 11/25/2003 1V25/2003 7/29/2004 

20.61 14.34 10.77 17.41 15.89 12.28 15.66 
0.7 1.6 0 3 7.3 45.4 10 

0.08 0.06 J 1 1.3 
0.13 0.05 J 0.02 u 0.05 u I 

1.1 1.2 

UPPER UPPER UPPER 
13MWT16 13MWT16 13MWT16 

01 02 03 
13GWT1601 13GWT1602 13GWT1603 

GW GW GW 
NORMAL NORMAL NORMAL 
5/612003 11/20/2003 7/25/2004 

14.27 18.83 18.21 
2.7 8.49 1.2 

0.4 0.03 J 
0.02 u 0.84 J 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
Volatile Oraanics lua/L) 
1, 1, 1,2-TETRACHLOROETHANE 
1, 1, 1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE; 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYL METHACRYLA TE 

TABLE G·6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWC CRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT17 13MWT17 13MWT17 13MWT17 13MWT18 13MWT18 13MWT18 13MWT18 

01 02 02 03 01 01 02 02 
13GWT1701 13GWT1702 13GWT1702·D 13GWT1703 13GWT1801 13GWT1801 ·F 13GWT1802 13GWT1802·F 

GW GW GW GW GW GF GW GF 
NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL 
517/2003 11/512003 11/512003 7/29/2004 5/612003 5/6/2003 1217/2003 1217/2003 

UPPER UPPER UPPER 
13MWT18 13MWT19 13MWT19 

03 01 02 
13GWT1803 13GWT1901 13GWT1902 

GW GW GW 
NORMAL NORMAL NORMAL 
7/29/2004 517/2003 10/28/2003 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
METHYLENE CHLORIDE 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOT AL XYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Oraanics Cua/Ll 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANEl 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2~METHYLNAPHTHALENE 

2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-N ITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 

TABLEG-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT17 13MWT17 13MWT17 13MWT17 13MWT18 13MWT18 13MWT18 13MWT18 

01 02 02 03 01 01 02 02 
13GWT1701 13GWT1702 13GWT1702·D 13GWT1703 13GWT1801 13GWT1801·F 13GWT1802 13GWT1802-F 

GW GW GW GW GW GF GW GF 
NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL 
517/2003 11/5/2003 11/5/2003 7/29/2004 5/612003 5/612003 121712003 1217/2003 

UPPER UPPER UPPER 
13MWT18 13MWT19 13MWT19 

03 01 02 
13GWT1803 13GWT1901 13GWT1902 

GW GW GW 
NORMAL NORMAL NORMAL 
7/29/2004 5n12003 10/28/2003 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZ(A)ANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZOA)ANTHRACENE 
BENZO A)PYRENE 
BENZO B)FLUORANTHENE 
BENZO G,H,l)PERYLENE 
BENZO KlFLUORANTHENE 
BENZVL ALCOHOL 
BIS/2-CHLOROETHOXYlMETHANE 
BIS(2-CHLOROETHYLlETHER 
BIS(2-ETHYLHEXYLlPHTHALA TE 
BUTYL BENZVL PHTHALATE 
CHLOROBENZILA TE 
CHRYSENE 
Dl-N-BUTYL PHTHALA TE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZOIA,H\ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALA TE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 

TABLEG-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT17 13MWT17 13MWT17 13MWT17 13MWT18 13MWT18 13MWT18 13MWT18 

01 02 02 03 01 01 02 02 
13GWT1701 13GWT1702 13GWT1702·D 13GWT1703 13GWT1801 13GWT1801·F 13GWT1802 13GWT1802·F 

GW GW GW GW GW GF GW GF 
NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL 
5n/2003 11/5/2003 11/5/2003 7/29/2004 5/6/2003 5/6/2003 12/7/2003 1217/2003 

UPPER UPPER UPPER 
13MWT18 13MWT19 13MWT19 

03 01 02 
13GWT1803 13GWT1901 13GWT1902 

GW GW GW 
NORMAL NORMAL NORMAL 
7/29/2004 517/2003 10/28/2003 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUB MATRIX 
SAMPLE CODE 
SAMPLE DATE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CDlPYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO-Dl-N-BUTYLAMINE 
N-NITROSO-Dl-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-N ITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINO)AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SAFROLE 
EnerQetics (uQ/Ll 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 
2,4,6-TRINITROTOLUENE 
2,4-DIAMIN0-6-NITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DIAMIND-4-NITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DINITROTOLUENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT17 13MWT17 13MWT17 13MWT17 13MWT18 13MWT18 13MWT18 13MWT18 

01 02 02 03 01 01 02 02 
13GWT1701 13GWT1702 13GWT1702-D 13GWT1703 13GWT1801 13GWT1801-F 13GWT1802 13GWT1802-F 

GW GW GW GW GW GF GW GF 
NORMAL ORIG DUP NORMAL .NORMAL NORMAL NORMAL NORMAL 
517/2003 11/5/2003 1115/2003 7/29/2004 5/6/2003 5/6/2003 12/7/2003 12/7/2003 

0.43 u 0.25 UJ 0.25 UJ 0.25 u 0.08 u 0.301 u 
0.43 u 0.25 u 0.25 u 0.25 u 0.08 u 0.301 u 

0.5 u 0.5 u 0.602 u 
0.43 u 0.25 UJ 0.25 UJ 0.25 u 0.08 u 0.301 u 

0.25 u 0.25 u 0.301 u 
0.43 u 0.25 UJ 0.25 UJ 0.25 u 0.08 u 0.301 u 

0.25 u 0.25 u 0.301 u 
0.43 u 0.25 UJ 0.25 UJ 0.25 u 0.08 u 0.301 u 
0.43 u 0.28 J 0.37 J 0.37 J 0.08 u 0.301 u 

UPPER UPPER UPPER 
13MWT18 13MWT19 13MWT19 

03 01 02 
13GWT1803 13GWT1901 13GWT1902 

GW GW GW 
NORMAL NORMAL NORMAL 
7/29/2004 517/2003 10/28/2003 

0.27 u 0.55 u 0.26 u 
0.27 u 0.55 u 0.26 u 

0.52 u 
0.27 u 0.55 u 0.26 u 

0.26 u 
0.27 u 0.55 u 0.26 u 

0.26 u 
0.27 u 0.55 u 0.26 u 
0.27 u 0.55 u 0.26 u 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
2-NITROTOLUENE 
3,5-DINITROANILINE 
3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE 
PICRAMIC ACID 
PICRIC ACID 
RDX 
TETRYL 
TNX 
Herbicides (ua/Ll 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals (uQ/Ll 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT17 13MWT17 13MWT17 13MWT17 13MWT18 13MWT18 13MWT18 13MWT18 

01 02 02 03 01 01 02 02 
13GWT1701 13GWT1702 13GWT1702·D 13GWT1703 13GWT1801 13GWT1801·F 13GWT1802 13GWT1802·F 

GW GW GW GW GW GF GW GF 
NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL 
517/2003 11/5/2003 11/5/2003 7/29/2004 5/612003 516/2003 1217/2003 1217/2003 
0.43 u 0.25 UJ 0.25 UJ 0.25 u 0.08 u 0.301 u 

0.25 u 0.25 u 0.301 u 
0.43 u 0.25 UJ 0.25 UJ 0.25 u 0.08 u 0.301 u 
0.6 J 0.71 0.79 0.84 0.08 u 0.301 u 

0.43 u 0.25 UJ 0.25 UJ 0.25 u 0.08 u 0.301 u 
2.2 J 2.2 J 0.301 u 

92 J 140 130 120 8.6 14 
11 11 2.9 

0.43 u 0.25 u 0.25 u 0.25 u 0.08 u o.301 ·u 

430 580 540 490 150 240 
0.43 u 0.25 u 0.25 u 0.25 u 0.08 u 0.301 u 

1.2 1.2 0.301 u 

418 J 419 J 339.J 19000 J 2080 J 
0.03 u 0.56 u 0.09 u 0.12 u 0.02 u 
0.5 u 0.74 u 0.47 u 4.2 J 0.52 u 
19.3 J 19.6 J 18.6 J 118 J 20.7 J 
0.04 u 0.5 u 0.05 u 3 J 1.5 u 
0.05 u 0.43 u 0.04 u 0.33 u 0.04 u 
12100 J 11400 J 11200 J 19300 J 16000 J 
0.63 u 0.82 u 0.53 u 25.6 J 2.6 J 
1.5 J 1.5 u 1.3 u 52.8 J 27.1 J 

0.26 u 0.73 u 0.57 u 14 J 1.4 u 
357 J 440 u 361 u 15800 J 2440 J 

0.35 u 0.82 u 0.32 u 9.5 J 2 u 
5.7 J 181 J 

9470 J 8900 J 8930 J 25600 J 16500 J 
56.3 u 48.3 u 43.1 u 2170 J 1360 J 
0.2 u 0.02 u 0.02 u 0.2 u 0.007 u 
2.9 J 3.3 J 2.9 J 140 J 76.8 J. 
481 J 605 J 560 J 6390 J 2970 J 
0.1 u 0.51 u 0.16 u 0.42 u 0.24 u 
0.04 u 0.49 u 0.03 u 0.61 u 0.08 u 
8450 J 8550 J 8550 J 35200 J 37500 J 
27.4 J 39.8 J 
0.04 u 0.5 u 0.05 u 0.27 u 0.07 u 
0.04 u 0.46 u 0.1 u 0.46 u 0.2 u 
7.2 J 10.9 J 8.7 J 166 J 35.4 J 

UPPER UPPER UPPER 
13MWT18 13MWT19 13MWT19 

03 01 02 
13GWT1803 13GWT1901 13GWT1902 

GW GW GW 
NORMAL NORMAL NORMAL 
7/29/2004 517/2003 10/28/2003 

0.27 u 0.55 u 0.26 u 
0.26 u 

0.27 u 0.55 u 0.26 u 
0.27 u 0.55 u 0.26 u 
0.27 u 0.55 u 0.26 u 

0.26 u 
22 6.4 6.2 

0.26 u 
0.27 u 0.55 u 0.26 u 

390 5.9 5.4 
0.27 u 0.55 u 0.26 u 

0.26 u 

195 J 193 J 
0.31 u 0.02 u 
0.43 u 0.81 u 
401 J 314 J 

0.77 u 0.56 u 
0.72 u 0.43 u 

32500 J 25700 J 
0.59 u 1 u 
44.1 J 14.8 J 
1.1 u 1.3 u 
117 u 325 u 
0.89 u 0.46 u 
40.8 J 

37800 J 27300 J 
1450 J 730 J 
0.2 u 0.02 u 
79.4 J 61.5 J 
1290 J 1010 J 
0.29 u 0.04 u 
0.39 u 0.03 u 

160000 J 123000 J 
173 J 

0.36 u 0.05 u 
0.42 u 0.43 u 
5.1 J 3.7 J 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
VANADIUM 
ZINC 
Dissolved Metals (ua/Ll 
ALUMINUM, FIL TE RED 
ANTIMONY, FIL TE RED 
ARSENIC, FILTERED 
BARIUM, FIL TE RED 
BERYLLIUM, FIL TE RED 
CADMIUM, FIL TE RED 
CALCIUM, FIL TE RED 
CHROMIUM, FIL TE RED 
COBALT, FILTERED 
COPPER, FIL TE RED 
IRON, FIL TE RED 
LEAD, FIL TEAED 
LITHIUM, FILTERED 
MAGNESIUM, FIL TE RED 
MANGANESE, FIL TE RED 
MERCURY, FIL TEAED 
NICKEL, FIL TE RED 
POTASSIUM, FILTERED 
SELENIUM, FIL TEAED 
SILVER, FILTERED 
SODIUM, FIL TE RED 
STRONTIUM, FIL TE RED 
THALLIUM, FIL TEAED 
TIN, FIL TEAED 
TITANIUM, FILTERED 
VANADIUM, FIL TE RED 
ZINC, FIL TE RED 
Field Parameters (ma/Ll 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 
HYDROGEN SULFIDE (H2S) 
IRON(+2l 
MANGANESE!+2l 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL IMVl 
PH IS.U.l 
SPECIFIC CONDUCTANCE CMS/CM! 
SULFIDE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT17 13MWT17 13MWT17 13MWT17 13MWT18 13MWT18 13MWT18 13MWT18 

01 02 02 03 01 01 02 02 
13GWT1701 13GWT1702 13GWT1702·D 13GWT1703 13GWT1801 13GWT1801·F 13GWT1802 13GWT1802·F 

GW GW GW GW GW GF GW GF 
NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL 
Sn/2003 11/5/2003 11/5/2003 7/29/2004 5/6/2003 5/6/2003 12/7/2003 1217/2003 
0.72 u 0.9 u 0.6 u 26.6 J 2.4 J 

3 J 2.7 J 2.3 u 175 J 75.7 J 

382 J 434 J 
0.08 u 0.26 u 
1.4 J 0.33 u 

20.9 J 14.3 J 
2 J 1.5 u 

0.2 u 0.17 u 
20300 J 17900 J 

0.2 u . 0.51 u 
49.5 J 31.7 J 
6.4 J 3.1 J 

1980 J 1940 J 
0.91 u 1 u 
154 J 

22700 J 19600 J 
2090 J 1660 J 
0.2 u 0.007 u 
123 J 86.2 J 

2590 J 2860 J 
0.29 u 0.18 u 
0.04 u 0.15 u 

34400 J 38800 J 
32.8 J 
0.08 u 0.18 u 
0.03 u 0.16 u 
2.8 u 1.1 u 

0.05 u 0.22 u 
138 J 84.2 J 

10 u 10 u 10 u 
170 180 45 
0.9 0.9 2.01 5.5 

0.53 0.84 2.17 4.61 
0 0 0 

0.06 0.07 0.33 
0 0 1.4 

0.006 0.006 0 
112 338 129.4 324.1 422.2 
5.35 5.38 5.28 3.88 4.26 
0.17 0.153 0.159 0.514 0.351 

0.02 0 0.07 

UPPER UPPER UPPER 
13MWT18 13MWT19 13MWT19 

03 01 02 
13GWT1803 13GWT1901 13GWT1902 

GW GW GW 
NORMAL NORMAL NORMAL 
7/29/2004 517/2003 10/28/2003 

0.31 u 0.2 u 
57 J 48.3 J 

5.67 
3.51 34.37 

361.6 224.1 209.6 
4.44 5.12 4.87 

0.293 1.241 1.21 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
TEMPERATURE (C) 
TURBIDITY (NTU) 
Miscellaneous Parameters (mg/L) 
AMMONIA-N 
NITRITE/NITRATE-N 
TOTAL ORGANIC CARBON 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT17 13MWT17 13MWT17 13MWT17 13MWT18 13MWT18 13MWT18 13MWT18 

01 02 02 03 01 01 02 02 
13GWT1701 13GWT1702 13GWT1702-D 13GWT1703 13GWT1801 13GWT1801-F 13GWT1802 13GWT1802-F 

GW GW GW GW GW GF GW GF 
NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL 
sn/2003 11/512003 11/5/2003 7/29/2004 516/2003 516/2003 12/7/2003 12/7/2003 

15.7 15.97 18.57 16.75 9.78 
10 3.74 4.1 450 40.2 

0.01 0.005 u 0.005 u 0.02 0.02 J 
0.86 0.65 0.66 0.09 0.12 J 

UPPER UPPER UPPER 
13MWT18 13MWT19 13MWT19 

03 01 02 
13GWT1803 13GWT1901 13GWT1902 

GW GW GW 
NORMAL NORMAL NORMAL 
7/29/2004 517/2003 10/28/2003 

16.27 13.81 14.98 
6.6 5 5.5 

0.01 u 0.01 u 
0.02 u 0.16 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
Volatile Organics (ug/L) 
1, 1, 1,2-TETRACHLOROETHANE 
1,1, 1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYLMETHACRYLATE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT19 13MWT20 13MWT20 13MWT20 13MWT20 13MWT20 13MWT21 13MWT21 

03 01 01 01 02 03 01 01 
13GWT1903 13GWT2001 13GWT2001-F 13GWT2002 13GWT2003 13GWT2004 13GWT2101 13GWT2101-D 

GW GW GF GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP 
7/27/2004 4/28/2003 4128/2003 5/9/2003 11/19/2003 7/30/2004 4/25/2003 4/25/2003 

0.3 u 
0.3 u 
0.3 u 
0.3 u 
0.3 u 
0.3 u 
0.3 u 
0.3 u 
0.3 u 
0.3 u 
0.3 u 
50 UJ 
0.5 UJ 
0.5 UJ 
0.5 u 
0.5 u 
0.5 UJ 
20 u 

0.5 UR 
0.5 u 
0.3 u 
0.3 u 
0.3 u 
0.3 u 
0.3 u 
0.3 UJ 
0.3 u 
0.3 u 
0.5 u 
0.3 u 
0.3 u 
0.5 u 
0.3 u 
0.3 u 
0.3 u 
0.3 u 
0.5 u 
0.3 u 
20 u 
0.3 u 
0.5 u. 
0.5 u 

UPPER UPPER UPPER 
13MWT21 13MWT21 13MWT22 

02 03 01 
13GWT2102 13GWT2103 13GWT2201 

GW GW GW 
NORMAL NORMAL NORMAL 
11/5/2003 7/28/2004 5/6/2003 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUB MATRIX 
SAMPLE CODE 
SAMPLE DATE 
METHYLENE CHLORIDE 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Ori:ianics (uQ/L) 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQU INONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANE) 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT19 13MWT20 13MWT20 13MWT20 13MWT20 13MWT20 13MWT21 13MWT21 

03 01 01 01 02 03 01 01 
13GWT1903 13GWT2001 13GWT2001-F 13GWT2002 13GWT2003 13GWT2004 13GWT2101 13GWT2101-D 

GW GW GF GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP 
7/27/2004 4/2812003 4/28/2003 5/9/2003 11/19/2003 7/30/2004 4/25/2003 4/25/2003 

0.3 u 
20 u 
0.3 u 
0.3 u 
0.3 u 
0.3 u 
0.3 u 
0.3 u 
0.5 u 

1 J 
0.3 u 
0.5 u 
0.3 u 

1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 UJ 1 u 
1 UJ 1 UJ 
1 u 1 u 
1 u 1 u 

1 UR 1 u 
1 UR 1 u 
1 UR 1 u 
1 UR 1 u 
1 UR 1 u 
1 UR 1 UJ 
1 UR 1 u 
1 u 1 u 
1 UJ 1 u 
1 UR 1 u 

0.05 u 
1 UR 1 u 
1 u 1 u 
1 u 1 u 

1 UR 1 u 
1 u 1 u 

1 UR 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 

UPPER UPPER UPPER 
13MWT21 13MWT21 13MWT22 

02 03 01 
13GWT2102 13GWT2103 13GWT2201 

GW GW GW 
NORMAL NORMAL NORMAL 
11/5/2003 7/28/2004 5/6/2003 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 
5-N ITR0-0-TOLU IDINE 
7, 12-DIMETHYL8ENZ(AlANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
8ENZO AlANTHRACENE 
8ENZO A)PYRENE 
8ENZO 8)FLUORANTHENE 
8ENZO G,H,llPERYLENE 
8ENZO KlFLUORANTHENE 
8ENZVL ALCOHOL 
818(2-CHLOROETHOXY)METHANE 
818(2-CHLOROETHYL)ETHER 
818(2-ETHYLHEXYL)PHTHALA TE 
8UTYL8ENZVLPHTHALATE 
CHLOR08ENZILATE 
CHRYSENE 
Dl-N-8UTYL PHTHALATE 
Dl·N-OCTYL PHTHALA TE 
DIALLATE 
DIBENZO(A,HlANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOR08ENZENE 

TABLE G·6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT19 13MWT20 13MWT20 13MWT20 13MWT20 13MWT20 13MWT21 13MWT21 

03 01 01 01 02 03 01 01 
13GWT1903 13GWT2001 13GWT2001·F 13GWT2002 13GWT2003 13GWT2004 13GWT2101 13GWT2101·D 

,GW GW GF GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP 
7/27/2004 4/28/2003 4/28/2003 5/9/2003 11/19/2003 7/30/2004 4/25/2003 4/25/2003 

1 u 1 u 
1 UR 1 u 
1 u 1 u 
1 u 1 u 

1 UR 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 

1 UR 1 u 
1 UR 1 UR 
1 u 1 u 
1 u 1 u 
1 u 1 u 

0.05 u 
0.05 u 

1 u 1 u 
1 u 1 UJ 

0.05 u 
1 UR 1 UR 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 

0.05 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 

0.05 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 

0.05 u 
0.05 u 

1 u 1 u 

UPPER UPPER UPPER 
13MWT21 13MWT21 13MWT22 

02 03 01 
13GWT2102 13GWT2103 13GWT2201 

GW GW GW 
NORMAL NORMAL NORMAL-
11/5/2003 7/28/2004 5/6/2003 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENT ADIEN E 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CD)PYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO-Dl-N-BUTYLAMINE 
N-NITROSO-Dl-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-N ITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINO)AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACl'ILORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRE NE 
PYRIDINE 
SA FRO LE 
Eneraetics lua/Ll 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 
2,4,6-TRINITROTOLUENE 
2,4-DIAMIN0-6-NITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DIAMIN0-4-NITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DINITROTOLUENE 

TABLE G·6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT19 13MWT20 13MWT20 13MWT20 13MWT20 13MWT20 13MWT21 13MWT21 

03 01 01 01 02 03 01 01 
13GWT1903 13GWT2001 13GWT2001·F 13GWT2002 13GWT2003 13GWT2004 13GWT2101 13GWT2101·D 

GW GW GF GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP 
7/27/2004 4/28/2003 4128/2003 5/9/2003 11/19/2003 7/30/2004 4/25/2003 4/25/2003 

1 u 1 u 
1 UR 1 UR 
1 u 1 u 
1 u 1 u 

0.05 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 UJ 1 UR 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 UJ 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 

0.05 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 

0.05 u 
1 UR 1 u 
1 u 1 u 

0.05 u 
1 u 1 u 
1 u 1 u 

0.26 u 0.37 u 0.266 u 0.26 u 0.28 u 0.345 u 
0.26 u 0.37 u 0.266 u 0.26 u 0.28 u 0.345 u 

0.532 u 
0.26 u 0.37 u 0.266 u 0.26 u 26 J 33 J 

0.266 u 
0.26 u 0.37 u 0.266 u 0.26 u 0.28 u 0.345 u 

0.266 u 
0.26 u 0.37 u 0.266 u 0.26 u 0.28 u 0.345 u 
0.26 u 0.37 u 0.266 u 0.26 u 0.28 u 0.345 u 

UPPER UPPER UPPER 
13MWT21 13MWT21 13MWT22 

02 03 01 
13GWT2102 13GWT2103 13GWT2201 

GW GW GW 
NORMAL NORMAL NORMAL 
11/5/2003 7/2812004 516/2003 

1.3 J 0.4 J 0.395 u 
1.8 J 0.8 0.395 u 

0.481 u 
69 J 26 0.395 u 

0.77 J 
1.4 J 0.65 J 0.395 u 

0.24 u 
5.8 J 2.8 0.395 u 

0.24 UJ 3.8 J 0.395 u 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
2-NITROTOLUENE 
3,5-DINITROANILINE 
3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE 
PICRAMIC ACID 
PICRICACID 
RDX 
TETRYL 
TNX 
Herbicides Cuo/L\ 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals (ua/Ll 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT . 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVE~TIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 54 OF 119 

UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT19 13MWT20 13MWT20 13MWT20 13MWT20 13MWT20 13MWT21 13MWT21 

03 01 01 01 02 03 01 01 
13GWT1903 13GWT2001 13GWT2001-F 13GWT2002 13GWT2003 13GWT2004 13GWT2101 13GWT2101-D 

GW GW GF GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP 
7/27/2004 4/28/2003 4/28/2003 5/9/2003 11/19/2003 7/30/2004 4/25/2003 4/25/2003 

0.26 u 0.37 u 0.266 u 0.26 u 0.28 u 0.345 u 
0.266 u 

0.26 u 0.37 u 0.266 u 0.26 u 0.28 u 0.345 u 
0.26 u 0.37 u 0.266 u 0.26 u 0.28 u 0.345 u 
0.26 u 0.37 u 0.266 u 0.26 u 0.5 J 0.345 u 

0.266 u 
7.3 0.37 u 0.266 u 0.26 u 390 350 

0.266 u 
0.26 u 0.37 u 0.266 u 0.26 u 0.28 u 0.345 u 

0.39 u 
0.39 u 

5.9 0.35 u 0.266 u 0.26 u 2700 3100 
0.26 u 0.37 u 0.266 u 0.26 u 0.28 u 0.345 u 

0.266 u 

0.025 u 
0.013 u 

12900 J 7940 J 8860 J 354 349 
0.12 u 0.02 u 0.04 u 0.04 u 0.03 u 
1.8 J 1.1 u 0.69 u 0.18 u 0.16 u 

16.7 J 13.3 J 12.6 J 41.7 J 40.5 J 
5.8 J 5.2 J 5.2 J 0.97 u 1 u 
1 u 0.76 u 0.63 u 0.14 u 0.11 u 

72200 J 65100 J 49200 J 12000 J 11600 J 
3.3 J 1.1 u 1.6 u 0.9 J 0.43 u 
234 J 169 J 200 J 16.4 J 16.7 J 
10.5 J 3.1 J 4.5 u 0.83 J 0.92 J 

143000 J 120000 J 124000 J 127 J 109 u 
12.5 J 8.5 J 7.7 J 1.1 J 1.1 J 
340 J 45.8 J 49.2 J 

70300 J 61400 J 52200 J 8150 J 8100 J 
11600 J 9770 J 8390 J 612 J 628 J 
0.02 u 0.007 u 0.03 u 0.02 u 0.02 u 
477 J 397 J 427 J 35.7 J 35.4 J 
6660 J 5750 J 4950 J 845 J 848 J 
0.13 u 0.06 u 0.07 u 0.05 u 0.08 u 
0.04 u 0.03 u 0.04 u 0.04 u 0.04 u 

53500 J 56600 J 51200 J 16000 J 16000 J 
72 J 45.6 J 44.1 J 
1.3 u 1.2 u 1 u 0.06 u 0.07 u 

0.09 u 0.11 u 0.05 u 0.1 u 0.05 u 
5.5 J 0.72 u 4.4 J 4.3 J 

UPPER UPPER UPPER 
13MWT21 13MWT21 13MWT22 

02 03 01 
13GWT2102 13GWT2103 13GWT2201 

GW {iW GW 
NORMAL NORMAL NORMAL 
11/5/2003 7/2812004 5/6/2003 
0.24 UJ 0.24 u 0.395 u 
0.24 u 
0.24 UJ 0.24 u 0.395 u 
0.24 u 2.9 J 0.395 u 

0.24 UJ 0.24 u 0.395 u 
50 J 
640 460 19 

9.3 J 
0.24 u 0.24 u 0.395 u 

7700 4000 20 
0.24 u 0.24 u 0.395 u 
1.4 J 

332 u 709 J 
0.1 u 0.03 u 

0.32 u 0.3 u 
42 J 25 J 
1.7 u 3.7 J 

0.08 u 0.4 u 
10600 J 13100 J 
0.46 u 0.44 u 
15.9 J 80.5 J 
1.1 u 4.8 J 
193 u 434 J 
0.93 u 2.4 J 

208 J 
7300 J 11300 J 
590 J 381 J 

0.02 u 0.2 u 
32.8 J 153 J 
1130 J 705 J 
0.13 u 0.05 u 
0.15 u 0.04 u 
16800 J 15400 J 

64.9 J 
0.13 u 0.09 u 
0.1 u 0.04 u 

0.47 u 5.1 J 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
VANADIUM 
ZINC 
Dissolved Metals (ug/L) 
ALUMINUM, FILTERED 
ANTIMONY, FILTERED 
ARSENIC, FILTERED 
BARIUM, FILTERED 
BERYLLIUM, FILTERED 
CADMIUM, FILTERED 
CALCIUM, FILTERED 
CHROMIUM, FILTERED 
COBALT, FILTERED 
COPPER, FILTERED 
IRON, FILTERED 
LEAD, FILTERED 
LITHIUM, FILTERED 
MAGNESIUM, FILTERED 
MANGANESE, FILTERED 
MERCURY, FILTERED 
NICKEL, FILTERED 
POTASSIUM, FILTERED 
SELENIUM, FILTERED 
SILVER, FILTERED 
SODIUM, FILTERED 
STRONTIUM, FILTERED 
THALLIUM, FILTERED 
TIN, FILTERED 
TITANIUM, FILTERED 
VANADIUM, FILTERED 
ZINC, FILTERED 
Field Parameters (mQ/Ll 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 
HYDROGEN SULFIDE 1H2Sl 
IRON(+2l 
MANGANESE(+2) 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL (MV) 
PH (S.U.l 
SPECIFIC CONDUCTANCE (MS/CM) 
SULFIDE 

TABLE G·6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT19 13MWT20 13MWT20 13MWT20 13MWT20 13MWT20 13MWT:i1 13MWT21 

03 01 01 01 02 03 01 01 
13GWT1903 13GWT2001 13GWT2001 ·F 13GWT2002 13GWT2003 13GWT2004 13GWT2101 13GWT2101·D 

GW GW GF GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP 
7/2712004 4128/2003 412812003 5/9/2003 11/19/2003 7/30/2004 4125/2003 4125/2003 

0.63 J 0.45 u 0.27 u 0.2 u 0.16 u 
661 J 566 J 616 J 21.9 J 23 J 

11800 J 
0.03 u 
1.7 J 

15.6 J 
5.6 J 
1 u 

70900 J 
2.7 J 
230 J 
10.6 J 

142000 J 
11.5 J 
322 J 

67900 J 
11500 J 
0.02 u 
470 J 
6520 J 
0.19 u 
0.04 u 

52100 J 
68.9 J 
1.2 u 

0.03 u 
4.2 J 

0.45 u 
695 

10 u 
400 

27.18 0.02 15.56 
0.11 0.54 0.76 1.45 

0 
3.3 > 

8.3 
0 

484.2 265 224 376.2 337.2 193.6 
4.57 3.48 3.65 3.43 3.47 5.46 
1.397 1.504 1.445 1.3 1.288 0.212 

0.03 

UPPER UPPER UPPER 
13MWT21 13MWT21 13MWT22 

02 03 01 
13GWT2102 13GWT2103 13GWT2201 

GW GW GW 
NORMAL NORMAL NORMAL 
11/512003 7/28/2004 516/2003 

0.22 u 0.18 u 
30 J 278 J 

10 u 
125 

1 2.94 
2.09 0.64 

0 
0.1 
0.6 

0.031 
247.2 107.3 264 
5.59 7.32 3.95 

0.195 0.298 0.245 
0.04 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
TEMPERATURE (C) 
TURBIDITY (NTU) 
Miscellaneous Parameters (mA/Ll 
AMMONIA-N 
NITRITE/NITRATE-N 
TOTAL ORGANIC CARBON 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1THROUGH3 ANO EXTERNAL SUMP/O.RAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT19 13MWT20 13MWT20 13MWT20 13MWT20 13MWT20 13MWT21 13MWT21 

03 01 01 01 02 03 01 01 
13GWT1903 13GWT2001 13GWT2001-F 13GWT2002 13GWT2003 13GWT2004 13GWT2101 13GWT2101-0 

GW GW GF GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP 
7/27/2004 4128/2003 4/2812003 5/9/2003 11119/2003 7/30/2004 412512003 4/25/2003 

18.49 15.78 16.7 15.9 20.04 13.01 
0.4 19 1.4 6.91 3.8 8.2 

1.6 1.6 J 0.05 0.04 
0.07 0.025 u 0.64 0.65 

UPPER UPPER UPPER 
13MWT21 13MWT21 13MWT22 

02 03 01 
13GWT2102 13GWT2103 13GWT2201 

GW GW GW 
NORMAL NORMAL NORMAL 
11/5/2003 7/28/2004 5/6/2003 

15.17 20.07 14.15 
2.61 4 0 

0.02 O.Q1 U 
1.2 0.02 u 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
Volatile Organics (ug/L) 
1, 1, 1,2-TETRACHLOROETHANE 
1, 1,1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYLMETHACRYLATE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE570F119 

UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT22 13MWT22 13MWT23 13MWT23 13MWT23 13MWT24 13MWT24 13MWT24 

02 03 01 02 03 01 02 03 
13GWT2202 13GWT2203 13GWT2301 13GWT2302 13GWT2303 13GWT2401 13GWT2402 13GWT2403 

GW GW GW GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
1214/2003 7/27/2004 5/6/2003 1012812003 7/2512004 4/28/2003 10/28/2003 7/23/2004 

UPPER UPPER UPPER 
13MWT25 13MWT25 13MWT25 

01 01 02 
13GWT2501 13GWT2501-F 13GWT2502 

GW GF GW 
NORMAL NORMAL NORMAL 
4/26/2003 4/2612003 11/6/2003 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
METHYLENE CHLORIDE 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS•1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Oraanics lua/Ll 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1 ·CHLOROPROPANEl 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT22 13MWT22 13MWT23 13MWT23 13MWT23 13MWT24 13MWT24 13MWT24 

02 03 01 02 03 01 02 03 
13GWT2202 13GWT2203 13GWT2301 13GWT2302 13GWT2303 13GWT2401 13GWT2402 13GWT2403 

GW GW GW GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
121412003 7/27/2004 5/6/2003 10/28/2003 7/25/2004 412812003 10/28/2003 7/23/2004 

UPPER UPPER UPPER 
13MWT25 13MWT25 13MWT25 

01 01 02 
13GWT2501 13GWT2501-F 13GWT2502 

GW GF GW 
NORMAL NORMAL NORMAL 
4126/2003 4126/2003 11/6/2003 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-N ITROQU INOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZ(AlANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZO A)ANTHRACENE 
BENZO AlPYRENE 
BENZO BlFLUORANTHENE 
BENZO G,H,llPERYLENE 
BENZO KlFLUORANTHENE 
BENZYL ALCOHOL 
818(2-CHLOROETHOXY)METHANE 
818(2-CHLOROETHYL)ETHER 
818(2-ETHYLHEXYL)PHTHALA TE 
BUTYL BENZVL PHTHALA TE 
CHLOROBENZILATE 
CHRY8ENE 
Dl-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZO(A,HlANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE 8ULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT22 13MWT22 13MWT23 13MWT23 13MWT23 13MWT24 13MWT24 13MWT24 

02 03 01 02 03 01 02 03 
13GWT2202 13GWT2203 13GWT2301 13GWT2302 13GWT2303 13GWT2401 13GWT2402 13GWT2403 

GW GW GW GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
121412003 7/27/2004 5/6/2003 10/28/2003 7/25/2004 412812003 10/2812003 7/23/2004 

UPPER UPPER UPPER 
13MWT25 13MWT25 13MWT25 

01 01 02 
13GWT2501 13GWT2501-F 13GWT2502 

GW GF GW 
NORMAL NORMAL NORMAL 
4/26/2003 4/26/2003 11/6/2003 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CDlPYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO-Dl·N·BUTYLAMINE 
N-NITROSO·Dl-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINOlAZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRE NE 
PYRIDINE 
SA FRO LE 
Eneraetics (ua/Ll 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT22 13MWT22 13MWT23 13MWT23 13MWT23 13MWT24 13MWT24 13MWT24 

02 03 01 02 03 01 02 03 
13GWT2202 13GWT2203 13GWT2301 13GWT2302 13GWT2303 13GWT2401 13GWT2402 13GWT2403 

GW GW GW GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
121412003 7/27/2004 5/6/2003 10128/2003 7/25/2004 4128/2003 10/2812003 7/23/2004 

0.266 u 0.27 u 0.5 u 0.26 u 0.26 u 0.65 u 0.24 u 0.27 u 
0.266 u 0.27 u 0.5 u 0.26 u 0.26 u 0.65 u 0.24 u 0.27 u 

2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 0.532 u 0.51 u 0.47 u 
2,4,6-TRINITROTOLUENE 0.266 u 0.27 u 0.5 u 0.26 u 0.26 u 0.65 u 0.24 u 0.27 u 
2,4-DIAMlN0-6-NITROTOLUENE 0.266 u 0.26 u 0.24 u 
2,4-DINITROTOLUENE 0.266 u 0.27 u 0.5 u 0.26 u 0.26 u 0.65 u 0.24 u 0.27 u 
2,6-DIAMIN0-4-NITROTOLUENE 0.266 u 0.26 u 0.24 u 
2,6-DIN ITROTOLUENE 0.266 u 0.27 u 0.5 u 0.26 u 0.26 u 0.65 u 0.24 u 0.27 u 
2-AMIN0-4,6-DINITROTOLUENE 0.266 u 0.27 u 0.5 u 0.26 u 0.26 u 0.65 u 0.24 u 0.27 u 

UPPER UPPER UPPER 
13MWT25 13MWT25 13MWT25 

01 01 02 
13GWT2501 13GWT2501-F 13GWT2502 

GW GF GW 
NORMAL NORMAL NORMAL 
4126/2003 4126/2003 1116/2003 

0.145 u 0.25 UJ 
0.145 u 0.25 u 

0.5 u 
0.145 u 0.25 UJ 

0.25 u 
0.145 ·u 0.25 UJ 

0.25 u 
0.145 u 0.25 UJ 
0.145 u 0.25 UJ 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
2-NITROTOLUENE 
3,5-DINITROANILINE 
3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE 
PICRAMIC ACID 
PICRICACID 
RDX 
TETRYL 
TNX 
Herbicides Cua/L) 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals (u!llll 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 61 OF 119 

UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT22 13MWT22 13MWT23 13MWT23 13MWT23 13MWT24 13MWT24 13MWT24 

02 03 01 02 03 01 02 03 
13GWT2202 13GWT2203 13GWT2301 13GWT2302 13GWT2303 13GWT2401 13GWT2402 13GWT2403 

GW GW GW GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
12/4/2003 7/27/2004 5/6/2003 10/28/2003 7/25/2004 4/2812003 10/2812003 7/23/2004 
0.266 u 0.27 u 0.5 u 0.26 u 0.26 u 0.65 u 0.24 u 1 
0.266 u 0.26 u 0.24 u 
0.266 u 0.27 u 0.5 u 0.26 u 0.26 u 0.65 u 0.24.U 0.27 u 
0.266 u 0.27 u 0.5 u 0.26 u 0.26 u 0.65 u 0.24 u 0.27 u 
0.266 u 0.27 u 0.5 u . 0.26 u 0.26 u 0.65 u 0.24 u 0.27 u 
0.266 u 0.26 u 0.24 u 

23 23 13 14 16 2.1 2.2 2.2 
0.266 u 0.26 u 0.35 J 
0.266 u 0.27 u 0.5 u 0.26 u 0.26 u 0.65 u 0.24 u 0.27 u 

26 26 17 21 17 7.3 9 8.7 
0.266 u 0.27 u 0.5 u 0.26 u 0.26 u 0.65 u 0.24 u 0.27 u 
0.266 u 0.26 u 0.24 u 

1360 J 192 J 38.2 u 47.3 u 14.2 u 
0.03 u 0.04 u 0.02 u 0.03 u 0.02 u 
0.4 u 0.41 u 0.09 u 0.07 u 0.14 u 
31.6 J 38.4 J 35 J 22.7 J 18.6 J 
3.6 J 0.06 u 0.04 u 0.03 u 0.04 u 

0.49 u 0.13 u 0.1 u 0.05 UJ 0.06 u 
12200 J 10300 J 12500 J 34300 J 37900 J 

1.7 J 0.55 u 0.35 u 0.37 u 0.27 u 
69 J 5.1 J 2.4 J 3.7 J 10.1 J 
6.4 J 0.35 u 0.2 u 4 J 0.19 u 
846 J 414 J 118 u 65.7 u 3190 J 
3 J 0.36 u 0.14 u 0.18 u 0.09 u 

12.2 J 18.2 J 
10000 J 10800 J 10900 J 34500 J 33600 J 
327 J 404 J 256 J 525 J 2010 J 
0.14 J 0.2 u 0.02 u 0.02 u 0.02 u 
138 J 5.5 J 4.9 J 6.3 J 9.4 J 
964 J 796 J 875 J 1010 J 1120 J 
0.1 u 0.24 u 0.19 u 0.29 u 0.2 u 
0.05 u 0.08 u 0.03 u 0.04 u 0.03 u 
15500 J 37200 J 34000 J 44200 J 41000 J 

49.9 J 81 J 
0.1 u 0.07 u 0.04 u 0.04 u 0.04 u 

0.12 u 0.13 u 0.1 u 0.13 u 0.1 u 
9.1 J 6.9 J 0.55 u 2.1 u 0.13 u 

UPPER UPPER UPPER 
13MWT25 13MWT25 13MWT25 

01 01 02 
13GWT2501 13GWT2501-F 13GWT2502 

GW GF GW 
NORMAL NORMAL NORMAL 
4/26/2003 4126/2003 11/6/2003 
0.145 u 0.25 UJ 

0.25 u 
0.145 u 0.25 UJ 
0.145 u 0.25 u 
0.145 u 0.25 UJ 

0.25 u 
0.34 0.85 

0.25 u 
0.145 u 0.25 u 

0.4 1.2 J 
0.145 u 0.25 u 

0.25 u 

39000 J 73500 J 
0.35 u 0.44 u 
15.4 J 14.3 J 
303 J 355 J 
2.3 J 3.4 J 
2.7 J 2.7 J 

117000 J 53900 J 
64.9 J 89.9 J 
33 J 48 J 

89.5 J 82.8 J 
36000 J 41000 J 
54.3 J 51.3 J 
74.4 J 

19900 J 22700 J 
2080 J 839 J 
0.052 J 0.098 J 
82.1 J 120 J 

11000 J 18100 J 
1.8 J 4.1 J 
1.2 u 1.3 u 

27900 J 31400 J 
262 J 
0.6 u 0.75 u 
0.55 u 1.5 u 
285 J 516 J 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
VANADIUM 
ZINC 
Dissolved Metals (ug/L) 
ALUMINUM, FILTERED 
ANTIMONY, FILTERED 
ARSENIC, FILTERED 
BARIUM, FILTERED 
BERYLLIUM, FILTERED 
CADMIUM, FILTERED 
CALCIUM, FILTERED 
CHROMIUM, FILTERED 
COBALT, FILTERED 
COPPER, FILTERED 
IRON, FILTERED 
LEAD, FILTERED 
LITHIUM, FIL TEAED 
MAGNESIUM, FILTERED 
MANGANESE, FILTERED 
MERCURY, FILTERED 
NICKEL, FILTERED 
POTASSIUM, FILTERED 
SELENIUM, FILTERED 
SILVER, FILTERED 
SODIUM, FILTERED 
STRONTIUM, FILTERED 
THALLIUM, FIL TE RED 
TIN, FILTERED 
TITANIUM, FILTERED 
VANADIUM, FILTERED 
ZINC, FILTERED 
Field Parameters (mg/L) 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN -METER 
HYDROGEN SULFIDE (H2Sl 
IRON(+2l 
MANGANESE(+2) 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL CMVl 
PH (S.U.l 
SPECIFIC CONDUCTANCE (MS/CM) 
SULFIDE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT22 13MWT22 13MWT23 13MWT23 13MWT23 13MWT24 13MWT24 13MWT24 

02 03 01 02 03 01 02 03 
13GWT2202 13GWT2203 13GWT2301 13GWT2302 13GWT2303 13GWT2401 13GWT2402 13GWT2403 

GW GW GW GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
121412003 7/27/2004 5/612003 10/28/2003 7/25/2004 4128/2003 10/28/2003 7/23/2004 

1.4 u 0.51 u 0.08 u 0.06 u 0.06 u 
273 4 J 4.1 u 8.2 J 3.7 u 

10 u 25 90 
50 23 28 
1 2.51 7 3.37 0.5 1.07 

1.65 4.09 2.37 2.89 29.68 
0 0 0 

0.37 0.09 3.21 
0.1 0.1 1.8 

0.005 0.004 0 
351.6 448.2 131 397.5 141 284 59.9 395 
4.09 3.81 5.19 5.5 5.48 5.9 6.14 5.41 
0.243 0.294 0.314 0.309 0.315 0.671 0.672 0.669 
0.06 0.01 0 

UPPER UPPER UPPER 
13MWT25 13MWT25 13MWT25 

01 01 02 
13GWT2501 13GWT2501-F 13GWT2502 

GW GF GW 
NORMAL NORMAL NORMAL 
4/2612003 4/2612003 11/6/2003 

75.3 J 93.5 J 
260 J 340 J 

344 J 
0.29 u 
0.36 u 
62.6 J 
0.09 u 
0.47 u 

64700 J 
0.81 u 
2.5 J 
2.8 J 
198 J 

0.44 u 
57.3 J 

14100 J 
460 J 
0.2 u 
26.3 J 
5560 J 

2 J 
0.04 u 

27100 J 
135 J 

0.08 u 
0.11 u 
7.3 J 
0.8 u 
22.8 J 

4.21 0.96 

219.1 333 
6.45 5.29 

0.511 0.341 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
TEMPERATURE IC l 
TURBIDITY (NTUl 
Miscellaneous Parameters (ma/Ll 
AMMONIA-N 
NITRITE/NITRATE-N 
TOTAL ORGANIC CARBON 

TABLEG-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 {MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT22 13MWT22 13MWT23 13MWT23 13MWT23 13MWT24 13MWT24 13MWT24 

02 03 01 02 03 01 02 03 
13GWT2202 13GWT2203 13GWT2301 13GWT2302 13GWT2303 13GWT2401 13GWT2402 13GWT2403 

GW GW GW GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
1214/2003 7/2712004 5/6/2003 10/2812003 7/25/2004 4/28/2003 10/28/2003 7/23/2004 

11.4 19.61 16.46 13.67 17.26 16.76 14.27 20.16 
1.03 1.5 0.7 2.09 2.1 5.2 1.66 5.82 

0.01 u 0.01 u 0.01 u 0.02 0.01 u 
0.17 J 0.5 0.51 0.39 0.27 

UPPER UPPER UPPER 
13MWT25 13MWT25 13MWT25 

01 01 02 
13GWT2501 13GWT2501 ·F 13GWT2502 

GW GF GW 
NORMAL NORMAL NORMAL 
4/26/2003 4/2612003 11/6/2003 

12 16.7 
999 > 39 

0.09 0.05 J 
0.02 u 0.17 J 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
Volatile On:1anics (ua/L) 
1, 1, 1,2-TETRACHLOROETHAN E 
1, 1,1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYLMETHACRYLATE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT25 13MWT25 13MWT25 13MWT26 13MWT26 13MWT26 13MWT27 13MWT27 

02 03 03 01 02 03 02 03 
13GWT2502-F 13GWT2503 13GWT2503-F 13GWT2601 13GWT2602 13GWT2603 13GWT2701 13GWT2702 

GF GW GF GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

11/1912003 7/2412004 7/2412004 412512003 11/19/2003 7/23/2004 11125/2003 7130/2004 

LOWER LOWER LOWER 
13MWT28 13MWT28 13MWT28 

02 02 03 
13GWT2801 13GWT2801-F 13GWT2802 

GW GF GW 
NORMAL NORMAL NORMAL 
1217/2003 1217/2003 7/31/2004 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
METHYLENE CHLORIDE 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Organics (ua/L) 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANE) 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT25 13MWT25 13MWT25 13MWT26 13MWT26 13MWT26 13MWT27 13MWT27 

02 03 03 01 02 03 02 03 
13GWT2502-F 13GWT2503 13GWT2503-F 13GWT2601 13GWT2602 13GWT2603 13GWT2701 13GWT2702 

GF GW GF GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

11119/2003 7/24/2004 7/2412004 4/25/2003 11/19/2003 7/23/2004 11/25/2003 7/30/2004 

' 

LOWER LOWER LOWER 
13MWT28 13MWT28 13MWT28 

02 02 03 
13GWT2801 13GWT2801-F 13GWT2802 

GW GF GW 
NORMAL NORMAL NORMAL 
12/7/2003 12/7/2003 7/31/2004 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUB MATRIX 
SAMPLE CODE 
SAMPLE DATE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 

· 4-NITROANILINE 
4-NITROPHENOL 
4-N ITROQU INOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZIA\ANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZOIA\ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,l)PERYLENE 
BENZO(KJFLUORANTHENE 
BENZVL ALCOHOL 
BIS(2-CHLOROETHOXY\METHANE 
BIS(2-CHLOROETHYLJETHER 
BIS(2-ETHYLHEXYLlPHTHALATE 
BUTYLBENZYLPHTHALATE 
CHLOROBENZILATE 
CHRYSENE 
Dl-N-BUTYL PHTHALA TE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUOR ENE 
HEXACHLOROBENZENE 

TABLEG-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

UPPER UPPER 
13MWT25 13MWT25 

02 03 
13GWT2502-F 13GWT2503 

GF GW 
NORMAL NORMAL 

11/19/2003 7/24/2004 

. SWMU 13 (MINE FILL B) 

UPPER 
13MWT25 

03 
13GWT2503-F 

GF 
NORMAL 
7/24/2004 

NSWCCRANE 
CRANE, INDIANA 
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UPPER UPPER 
13MWT26 13MWT26 

01 02 
13GWT2601 13GWT2602 

GW GW 
NORMAL NORMAL 
4/25/2003 11/19/2003 

UPPER UPPER UPPER 
13MWT26 13MWT27 13MWT27 

03 02 03 
13GWT2603 13GWT2701 13GWT2702 

GW GW GW 
NORMAL NORMAL NORMAL 
7/23/2004 11/25/2003 7/30/2004 

LOWER LOWER LOWER 
13MWT28 13MWT28 13MWT28 

02 02 03 
13GWT2801 13GWT2801·F 13GWT2802 

GW GF GW 
NORMAL NORMAL NORMAL 
1217/2003 1217/2003 7/31/2004 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CD)PYRENE 
ISODRIN 
ISOPHORONE 
I SOSA FRO LE 
KEPONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO-Dl-N-BUTYLAMINE 
N-N ITROSO-Dl-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINO)AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRE NE 
PYRIDINE 
SAFROLE 
Eneri:ietics luQ/Ll 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 
2,4,6-TRINITROTOLUENE 
2,4-DIAMIN0-6-NITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DIAMIN0-4-NITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DINITROTOLUENE 

TABLE G·6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT25 13MWT25 13MWT25 13MWT26 13MWT26 13MWT26 13MWT27 13MWT27 

02 03 03 01 02 03 02 03 
13GWT2502·F 13GWT2503 13GWT2503·F 13GWT2601 13GWT2602 13GWT2603 13GWT2701 13GWT2702 

GF GW GF GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

11/1912003 7/2412004 7/2412004 4125/2003 11/19/2003 7/23/2004 11/25/2003 7/30/2004 

0.27 u 0.19 u 0.269 u 0.26 u 0.253 u 0.27 u 
0.27 u 0.19 u 0.269 u 0.26 u 0.253 u 0.27 u 

0.538 u 0.505 u 
0.27 u 0.19 u 0.269 u 0.26 u 0.253 u 0.27 u 

0.269 u 0.253 u 
0.27 u 0.19 u 0.269 u 0.26 u 0.253 u 0.27 u 

0.269 u 0.253 u 
0.27 u 0.19 u 0.269 u 0.26 u 0.253 u 0.27 u 
0.27 u 0.19 u 0.269 u 0.26 u 0.253 u 0.27 u 

LOWER LOWER LOWER 
13MWT28 13MWT28 13MWT28 

02 02 03 
13GWT2801 13GWT2801·F 13GWT2802 

GW GF GW 
NORMAL NORMAL NORMAL 
1217/2003 1217/2003 7/31/2004 

0.258 u 0.25 u 
0.258 u 0.25 u 
0.515 u 
0.258 u 0.25 u 
0.258 u 
0.258 u 0.25 u 
0.258 u 
0.258 u 0.25 u 
0.258 u 0.25 u 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
2-NITROTOLUENE . 
3,5-DINITROANILINE 
3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE 
PICRAMIC ACID 
PICRICACID 
ROX 
TETRYL 
TNX 
Herbicides (ug/L) 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals (u!l/Ll 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT25 13MWT25 13MWT25 13MWT26 13MWT26 13MWT26 13MWT27 13MWT27 

02 03 03 01 02 03 02 03 
13GWT2502·F 13GWT2503 13GWT2503·F 13GWT2601 13GWT2602 13GWT2603 13GWT2701 13GWT2702 

GF GW GF GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

11/19/2003 7/24/2004 7/24/2004 4/25/2003 11/19/2003 7/23/2004 11/25/2003 7/30/2004 
0.27 u 0.19 u 0.269 u 0.26 u 0.253 u 0.27 u 

0.269 u 0.253 u 
0.27 u 0.19 u 0.269 u 0.26 u 0.253 u 0.27 u 
0.27 u 0.19 u 0.269 u 0.26 u 0.253 u 0.27 u 
0.27 u 0.19 u 0.269 u 0.26 u 0.253 u 0.27 u 

0.269 u 0.253 u 
2.3 2.4 2.4 1.8 15 38 

0.269 u 0.253 u 
0.27 u 0.19 u 0.269 u 0.26 u 0.253 u 0.27 u 

1.6 0.4 J 0.53 J 0.38 J 32 74 
0.27 u 0.19 u 0.269 u 0.26 u 0.253 u 0.27 u 

0.269 u 0.253 u 

836 J 241 340 J 1980 J 
0.08 u 0.04 u 0.02 u 0.02 u 
0.55 u 0.25 u 0.21 u 3.1 J 
39.9 J 21.2 J 13.9 J 78.1 J 
0.99 u 0.03 u 0.03 u 2.3 J 
0.42 u 0.05 u 0.04 u 0.3 u 
22900 J 22700 J 27100 J 11100 J 

2.2 u 0.76 J 0.51 u 3.2 J 
56.5 J 5 J 1.7 u 41.1 J 
18.2 J 0.45 u 0.31 u 19.6 J 
961 J 238 J 334 u 17300 J 
2.9 J 0.15 u 0.14 u 3.3 J 

35.7 J 
12800 J 13700 J 14900 J 7520 J 

125 J 391 J 271 u 594 J 
0.03 u 0.02 u 0.007 u 0.007 u 
123 J 8 J 5.9 J 67.4 J 

1800 J 474 J 412 J 4170 J 
1.4 u 0.09 u 0.04 u 0.04 u 

0.03 u 0.04 u 0.03 u 0.03 u 
39700 J 29200 J 41200 J 14900 J 

56.9 J 
0.05 u 0.04 u 0.04 u 0.25 u 
0.45 u 0.22 u 0.1 u 0.12 u 

6.8 J 6.5 J 12.4 J 

lOWER LOWER LOWER 
13MWT28 13MWT28 13MWT28 

02 02 03 
13GWT2801 13GWT2801·F 13GWT2802 

GW GF GW 
NORMAL NORMAL NORMAL 
12/7/2003 12/7/2003 7/31/2004 
0.258 u 0.25 u 
0.258 u 
0.258 u 0.25 u 
0.258 u 0.25 u 
0.258 u 0.25 u 
0.258 u 
0.258 u 0.25 u 
0.258 u 
0.258 u 0.25 u 

0.258 u 0.25 u 
0.258 u 0.25 u 
0.258 u 

6270 J 
2.9 J 
15.2 J 
65.3 J 
0.27 u 
0.04 u 
10600 J 
11.7 J 

2 J 
1.4 u 

2460 J 
2.5 u 

2950 J 
66.7 J 

0.007 u 
7.1 J 

3670 J 
4.1 J 

0.03 u 
124000 J 

0.06 u 
0.63 u 
99 J 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
VANADIUM 
ZINC 
Dissolved Metals (ug/L) 
ALUMINUM, FILTERED 
ANTIMONY, FILTERED 
ARSENIC, FILTERED 
BARIUM, FILTERED 
BERYLLIUM, FILTERED 
CADMIUM, FILTERED 
CALCIUM, FILTERED 
CHROMIUM, FILTERED 
COBALT, FILTERED 
COPPER, FILTERED 
IRON, FILTERED 
LEAD, FILTERED 
LITHIUM, FILTERED 
MAGNESIUM, FILTERED 
MANGANESE, FILTERED 
MERCURY, FILTERED 
NICKEL, FILTERED 
POTASSIUM, FILTERED 
SELENIUM, FILTERED 
SILVER, FILTERED 
SODIUM, FILTERED 
STRONTIUM, FIL TEAED 
THALLIUM, FIL TE RED 
TIN, FIL TEAED 
TITANIUM, FILTERED 
VANADIUM, FILTERED 
ZINC, FIL TE RED 
Field Parameters (mg/L) 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 
HYDROGEN SULFIDE IH2Sl 
IRON(+2) 
MANGANESEC+2l 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL (MV) 
PH (S.U.) 
SPECIFIC CONDUCTANCE CMS/CM! 
SULFIDE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

UPPER UPPER 
13MWT25 13MWT25 

02 03 
13GWT2502-F 13GWT2503 

GF GW 
NORMAL NORMAL 

11/1912003 7/24/2004 
1.4 J 
138 J 

79.8 u 
0.22 u 
0.17 u 
35.9 J 
0.1 u 

0.74 u 
28600 J 
0.34 u 
30.5 J 
1.8 u 

93.6 u 
0.14 u 

9360 J 
177 J 

0.007 u 
73.9 J 
2700 J 
2.5 J 

0.03 u 
29600 J 

0.04 u 
0.1 u 
3.6 J 

0.27 u 
95.5 J 

1.87 

717 
4.58 

0.382 

SWMU 13 (MINE FILL B) . 

UPPER 
13MWT25 

03 
13GWT2503-F 

GF 
NORMAL 
7/2412004 

154 J 
0.07 u 
0.11 u 
36.3 J 
0.79 u 
0.35 u 

20700 J 
1.1 u 
54.2 J 
13.1 J 
130 J 
1.3 u 

11100 J 
105 J 

0.03 u 
118 J 

1550 J 
1.4 u 

0.02 u 
33300 J 

0.02 u 
0.06 u 

0.06 u 
126 J 

NSWCCRANE 
CRANE, INDIANA 
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UPPER UPPER 
13MWT26 13MWT26 

01 02 
13GWT2601 13GWT2602 

GW GW 
NORMAL NORMAL 

. 4125/2003 11/19/2003 
0.46 u 0.55 u 
4.7 J 2.8 u 

60 
50 
1.7 

4.2 1.7 
0 
0 

0.3 
0.01 

189 354 
6.05 5.95 

0.352 0.333 
0.05 

UPPER UPPER UPPER 
13MWT26 13MWT27 13MWT27 

03 02 03 
13GWT2603 13GWT2701 13GWT2702 

GW GW GW 
NORMAL NORMAL NORMAL 
7/23/2004 11/25/2003 7/30/2004 

1.9 J 
94.9 

10 u 
45 

0.89 5 4.96 
1.67 

0 
0.21 

0 
0.001 

752 223.2 423.5 
5.27 4.4 3.36 
0.43 0.288 0.294 

0 

LOWER LOWER LOWER 
13MWT28 13MWT28 13MWT28 

02 02 03 
13GWT2801 13GWT2801-F 13GWT2802 

GW GF GW 
NORMAL NORMAL NORMAL 
1217/2003 1217/2003 7/31/2004 

12.5 J 
6.7 J 

102 u 
3 J 

13.6 J 
36.9 J 
0.03 u 
0.04 u 
8960 J 
0.81 u 
0.55 u 

1 u 
25.5 u 
0.2 u 

1800 J 
3.7 u 

0.007 u 
3.1 J 

1880 J 
3.9 J 

0.04 u 
122000 J 

0.04 u 
0.19 u 
1.4 u 
2 J 

3.5 J 

150 
10 u 
0.5 0.26 
0.57 

0 
O.D1 

0 
0.007 
-34.1 73.5 
9.15 8.08 

0.495 1.217 
0 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
TEMPERATURE IC l 
TURBIDITY (NTU) 
Miscellaneous Parameters (mg/L) 
AMMONIA-N 
NITRITE/NITRATE-N 
TOTAL ORGANIC CARBON 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT25 13MWT25 13MWT25 13MWT26 13MWT26 13MWT26 13MWT27 13MWT27 

02 03 03 01 02 03 02 03 
13GWT2502-F 13GWT2503 13GWT2503-F 13GWT2601 13GWT2602 13GWT2603 13GWT2701 13GWT2702 

GF GW GF GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
11/19/2003 7/2412004 7/24/2004 412512003 11/19/2003 7/23/2004 11/25/2003 7/30/2004 

21.8 12.01 15.68 19.78 14.29 20.1 
40 7.1 9.81 22 110 3.3 

0.02 0.005 UJ 0.39 I 
0.03 0.06 J 0.1 J 

LOWER LOWER LOWER 
13MWT28 13MWT28 13MWT28 

02 02 03 
13GWT2801 13GWT2801-F 13GWT2802 

GW GF GW 
NORMAL NORMAL NORMAL 
12/7/2003 12/7/2003 7/31/2004 

13.59 17.98 
260 65 

0.46 J 
0.66 J 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
Volatile Oraanics (ua/L) 
1, 1, 1,2-TETRACHLOROETHANE 
1,1, 1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENT ANONE 
ACETONE 
ACETONITRILE 
AC ROLE IN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYL METHACRYLATE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT29 13MWT29 13MWT30 13MWT30 13MWT31 13MWT31 13MWT32 13MWT32 

02 03 02 03 02 03 02 03 
13GWT2901 13GWT2902 13GWT3001 13GWT3002 13GWT3101 13GWT3102 13GWT3201 13GWT3202 

GW GW GW GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
11/7/2003 7/27/2004 11/2412003 7/26/2004 11/2412003 7/26/2004 11/19/2003 7/27/2004 

UPPER UPPER UPPER 
13MWT33 13MWT33 13MWT33 

02 02 03 
13GWT3301 13GWT3301-F 13GWT3302 

GW GF GW 
NORMAL NORMAL NORMAL 

11/24/2003 11/24/2003 7/26/2004 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
METHYLENE CHLORIDE 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Oraanics (ua/Ll 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANE\ 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANIUNE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 

TABLE G·6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT29 13MWT29 13MWT30 13MWT30 13MWT31 13MWT31 13MWT32 13MWT32 

02 03 02 03 02 03 02 03 
13GWT2901 13GWT2902 13GWT3001 13GWT3002 13GWT3101 13GWT3102 13GWT3201 13GWT3202 

GW GW GW GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
11n12003 7/27/2004 11/24/2003 7/26/2004 11/24/2003 7/26/2004 11/19/2003 7/27/2004 

UPPER UPPER UPPER 
13MWT33 13MWT33 13MWT33 

02 02 03 
13GWT3301 13GWT3301·F 13GWT3302 

GW GF GW 
NORMAL NORMAL NORMAL 
11/2412003 11/2412003 7/26/2004 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-N ITROQU INOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZ(A)ANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZO A)ANTHRACENE 
BENZO A)PYRENE 
BENZO B)FLUORANTHENE 
BENZO G,H,llPERYLENE 
BENZO K\FLUORANTHENE 
BENZVL ALCOHOL 
BIS(2-CHLOROETHOXY)METHANE 
BIS(2-CHLOROETHYL)ETHER 
BIS(2-ETHYLHEXYL)PHTHALATE 
BUTYLBENZVLPHTHALATE 
CHLOROBENZILATE 
CHRYSENE 
Dl-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZOCA,HlANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT29 13MWT29 13MWT30 13MWT30 13MWT31 13MWT31 13MWT32 13MWT32 

02 03 02 03 02 03 02 03 
13GWT2901 13GWT2902 13GWT3001 13GWT3002 13GWT3101 13GWT3102 13GWT3201 13GWT3202 

GW GW GW GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
11n12003 7/27/2004 11/24/2003 7/26/2004 11/24/2003 7/26/2004 11/19/2003 7/27/2004 

, 

. 

UPPER UPPER UPPER 
13MWT33 13MWT33 13MWT33 

02 02 03 
13GWT3301 13GWT3301-F 13GWT3302 

GW GF GW 
NORMAL NORMAL NORMAL 

11/2412003 11/24/2003 7/26/2004 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUB MATRIX 
SAMPLE CODE 
SAMPLE DATE 
HEXACHLOROBUTADIENE 
HEXACH LOROCYCLOPENT ADI ENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CD\PYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO-Dl-N-BUTYLAMINE 
N-NITROSO-Dl-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-N ITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINO)AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SAFROLE 
Ener11etics (uQ/L) 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT29 13MWT29 13MWT30 13MWT30 13MWT31 13MWT31 13MWT32 13MWT32 

02 03 02 03 02 03 02 03 
13GWT2901 13GWT2902 13GWT3001 13GWT3002 13GWT3101 13GWT3102 13GWT3201 13GWT3202 

GW GW GW GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
111712003 7/27/2004 11/24/2003 7/26/2004 11/24/2003 7/26/2004 11/19/2003 7/27/2004 

0.039 u 0.26 u 0.243 u 0.26 u 0.291 u 0.27 u 0.266 u 0.24 u 
0.039 u 0.26 u 0.243 u 0.26 u 0.291 u 0.27 u 0.266 u 0.24 u 

2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 0.51 u 0.485 u 0.581 u 0.532 u 
2,4,6-TRINITROTOLUENE 0.039 UJ 0.26 u 0.243 u 0.26 u 0.291 u 0.27 u 0.266 u 0.24 u 
2,4-DIAMIN0-6-NITROTOLUENE 0.25 u 0.243 u 0.291 u 0.266 u 
2,4-DINITROTOLUENE 0.039 UJ 0.26 u 0.243 u 0.26 u 0.291 u 0.27 u 0.266 u 0.24 u 
2,6-DIAMIN0-4-NITROTOLUENE 0.25 u 0.243 u 0.291 u 0.266 u 
2,6-DINITROTOLUENE 0.039 UJ 0.26 u 0.243 u 0.26 u 0.291 u 0.27 u 0.266 u 0.24 u 
2-AMIN0-4,6-DINITROTOLUENE 0.039 u 0.26 u 0.243 u 0.26 u 0.291 u 0.27 u 0.266 u 0.24 u 

UPPER UPPER UPPER 
13MWT33 13MWT33 13MWT33 

02 02 03 
13GWT3301 t3GWT3301 ·F 13GWT3302 

GW GF GW 
NORMAL NORMAL NORMAL 

11/24/2003 11/24/2003 7/26/2004 

0.25 u 0.29 u 
0.25 u 0.29 u 
0.5 u 

0.25 u 0.29 u 
0.25 u 
0.25 u 0.29 u 
0.25 u 
0.25 u 0.29 u 
0.25 u 0.29 u 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
2-NITROTOLUENE 
3,5-DINITROANILINE 
3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE 
PICRAMIC ACID 
PICRICACID 
RDX 
TETRYL 
TNX 
Herbicides {uQ/Ll 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals {ua/Ll 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT29 13MWT29 13MWT30 13MWT30 13MWT31 13MWT31 13MWT32 13MWT32 

02 03 02 03 02 03 02 03 
13GWT2901 13GWT2902 13GWT3001 13GWT3002 13GWT3101 13GWT3102 13GWT3201 13GWT3202 

GW GW GW GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
11n12003 712712004 11/24/2003 7/26/2004 11124/2003 7/26/2004 11/19/2003 7/27/2004 
0.039 UJ 0.26 u 0.243 u 0.26 u 0.291 u 0.37 J 0.266 u 0.24 u 
0.25 u 0.243 u 0.291 u 0.266 u 

0.039 UJ 0.26 u 0.243 u 0.26 u 0.291 u 0.27 u 0.266 u 0.24 u 
0.039 u 0.26 u 0.243 u 0.26 u 0.291 u 0.27 u 0.266 u 0.24 u 

0.039 UJ 0.26 u 0.243 u 0.26 u 0.291 u 0.27 u 0.266 u 0.24 u 
0.25 u 0.243 u 0.291 u 0.266 u 
0.97 J 1.7 J 0.243 u 0.26 u 4.5 8.1 0.92 0.86 
0.25 u 0.243 u 0.291 u 0.266 u 

0.039 u 0.26 u 0.243 u 0.26 u 0.291 u 0.27 u 0.266 u 0.24 u 

3.8 10 1.1 J 4 9.3 22 2.7 J 2.3 
0.039 u 0.26 u 0.243 u 0.26 u 0.291 u 0.27 u 0.266 u 0.24 u 
0.25 u 0.243 u 0.291 u 0.266 u 

781 J 2680 J 79.1 u 168 u 
0.02 u 0.11 u 0.04 u 0.04 u 
0.3 u 1.1 u 0.16 u 0.18 u 
23.2 J 21.7 J 41.7 J 38.2 J 

1 u 5.9 J 0.06 u 0.03 u 
0.21 u 0.47 u 0.29 u 0.06 u 
26800 J 25700 J 34700 J 31600 J 

4 J 0.86 u 0.36 u 0.34 u 
69.8 J 104 J 18.9 J 2.2 J 
0.68 u 4.5 J 0.6 u 0.45 u 
60900 J 36600 J 61.5 u 276 u 
0.39 u 3.8 J 0.07 u 0.24 u 

18000 J 18800 J 41400 J 20000 J 
1320 J 3230 J 3170 J 84.8 J 
0.02 u 0.007 u 0.007 u 0.007 u 
173 J 167 J 93.8 J 7.8 J 

3810 J 4150 J 4430 J 885 J 
0.04 u 0.12 u 0.14 u 0.51 u 
0.03 u 0.11 u 0.03 u 0.03 u 

44400 J 38500 J 84800 J 31000 J 

0.15 u 0.24 u 0.04 u 0.04 u 
0.1 u 0.16 u 0.1 u 1 u 
21.6 J 0.61 u 0.72 u 1.9 u 

UPPER UPPER UPPER 
13MWT33 13MWT33 13MWT33 

02 02 03 
13GWT3301 13GWT3301-F 13GWT3302 

GW GF GW 
NORMAL NORMAL NORMAL 

11/24/2003 11/2412003 7/26/2004 
0.25 u 0.29 u 
0.25 u 
0.25 u 0.29 u 
0.25 u 0.29 u 
0.25 u 0.29 u 
0.25 u 

5.3 11 
0.25 u 
0.25 u 0.29 u 

4.3 4.2 
0.25 u 0.29 u 
0.25 u 

17100 J 2350 J 
0.66 u 0.22 u 
4.9 J 2.1 J 
103 J 50.6 J 
1.4 u 0.37 u 

0.57 u 0.15 u 
6020 J 4300 J 
23.8 J 6.1 J 
13.4 J 7 J 
9.6 J 6.9 u 

16100 J 6090 J 
9.4 J 5.1 J 

5930 J 3600 J 
837 J 274 J 

0.007 J 0.03 u 
29.9 J 21.8 J 
5580 J 1340 J 
0.53 u 0.25 u 
0.48 u 0.08 u 
11800 J 11700 J 

0.7 u 0.14 u 
1.1 u 0.67 u 
150 J 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
VANADIUM 
ZINC 
Dissolved Metals (ua/L) 
ALUMINUM, FILTERED 
ANTIMONY, FIL TE RED 
ARSENIC, FILTERED 
BARIUM, FILTERED 
BERYLLIUM, FILTERED 
CADMIUM, FILTERED 
CALCIUM, FILTERED 
CHROMIUM, FILTERED 
COBALT, FIL TEAED 
COPPER, FIL TEAED 
IRON, FILTERED 
LEAD, FILTERED 
LITHIUM, FILTERED 
MAGNESIUM, FILTERED 
MANGANESE, FIL TE RED 
MERCURY, FILTERED 
NICKEL, FILTERED 
POTASSIUM, FILTERED 
SELENIUM, FIL TEAED 
SILVER, FILTERED 
SODIUM, FILTERED 
STRONTIUM, FILTERED 
THALLIUM, FIL TE RED 
TIN, FILTERED 
TITANIUM, FILTERED 
VANADIUM, FILTERED 
ZINC, FILTERED 
Field Parameters (ma/LI 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 
HYDROGEN SULFIDE (H2S) 
IRON(+2) 
MANGANESE(+2) 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL CMVJ 
PH (S.U.l 
SPECIFIC CONDUCTANCE (MS/CM\ 
SULFIDE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 76OF119 

UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT29 13MWT29 13MWT30 13MWT30 13MWT31 13MWT31 13MWT32 13MWT32 

02 03 02 03 02 03 02 03 
13GWT2901 13GWT2902 13GWT3001 13GWT3002 13GWT3101 13GWT3102 13GWT3201 13GWT3202 

GW GW GW GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
11/712003 7/27/2004 11/24/2003 7/26/2004 11124/2003 7126/2004 11/19/2003 7/2712004 

1 u 0.28 u 0.09 u 0.24 u 
162 J 280 21.3 J 6.8 u 

. 

10 u 
150 
0.02 8.4 7.03 23.4 10.9 
0.44 0.88 5.66 8.98 

0 
3.3 > 

1.3 
0 

-473 2.8 396.6 142 246.7 518.6 223.6 71 
5.56 5.62 3.34 5.2 5.67 5.39 6.26 6.99 

0.589 0.662 0.568 0.795 0.793 1.444 0.386 0.519 
0.04 

UPPER UPPER UPPER 
13MWT33 13MWT33 13MWT33 

02 02 03 
13GWT3301 13GWT3301-F 13GWT3302 

GW GF GW 
NORMAL NORMAL NORMAL 

1112412003 11/24/2003 7/26/2004 
25.8 J 6.2 J 
45.4 J 49.6 J 

52.6 u 
0.41 u 
0.87 u 
33.9 J 
0.3 u 

0.24 u 
9670 J 
0.73 u 
14.7 J 
1.1 u 

4810 J 
0.34 u 

7230 J 
1110 J 

0.007 u 
21.6 J 
1460 J 
0.16 u 
0.24 u 
13000 J 

0.3 u 
0.22 u 

1 u 
0.54 u 
22.4 J 

5.56 
3.75 

91.7 559.8 
5.88 4.96 

0.234 0.091 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
TEMPERATURE CC l 
TURBIDITY (NTUl 
Miscellaneous Parameters {mQ/Ll 
AMMONIA-N 
NITRITE/NITRATE-N 
TOTAL ORGANIC CARBON 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 77 OF 119 

UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER 
13MWT29 13MWT29 13MWT30 13MWT30 13MWT31 13MWT31 13MWT32 13MWT32 

02 03 02 03 02 03 02 03 
13GWT2901 13GWT2902 13GWT3001 13GWT3002 13GWT3101 13GWT3102 13GWT3201 13GWT3202 

GW GW GW GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
111712003 7/ZT/2004 1112412003 712612004 11/2412003 7/2612004 11/1912003 7/27/2004 

15.52 19.73 9.18 15.4 10.09 15.98 14.73 18.79 
9.36 4 7 0.6 4.69 6.1 3.45 2.8 

0.36 0.42 0.005 UJ 0.005 UJ 
0.025 u 0.05 u 0.13 J I 0.25 J 

UPPER UPPER UPPER 
13MWT33 13MWT33 13MWT33 

02 02 03 
13GWT3301 13GWT3301·F 13GWT3302 

GW GF GW 
NORMAL NORMAL NORMAL 

11124/2003 1112412003 7/26/2004 
8.83 16.12 
80 94 

0.02 
1.2 J 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUB MATRIX 
SAMPLE CODE 
SAMPLE DATE 
Volatile Or11anics (u!l/L) 
1, 1, 1,2-TETRACHLOROETHANE 
1, 1,1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1 ,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYLMETHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYLMETHACRYLATE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 78OF119 

UPPER UPPER UPPER LOWER LOWER LOWER UPPER UPPER 
13MWT33 13MWT34 13MWT34 13MWT35 13MWT35 13MWT35 13MWT36 13MWT36 

03 02 03 02 02 03 02 02 
13GWT3302-F 13GWT3401 13GWT3402 13GWT3501 13GWT3501·F 13GWT3502 13GWT3601 13GWT3601·D 

GF GW GW GW GF GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP 
7/2612004 1214/2003 7/29/2004 12110/2003 12110/2003 8/1/2004 1218/2003 1218/2003 

UPPER UPPER UPPER 
13MWT36 13MWT37 13MWT37 

03 02 03 
13GWT3602 13GWT3701 13GWT3702 

GW GW GW 
NORMAL NORMAL ORIG 
7/29/2004 11/6/2003 7/30/2004 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
METHYLENE CHLORIDE 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Organics (ua/Ll 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANE) 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 79 OF 119 

UPPER UPPER UPPER LOWER LOWER LOWER UPPER UPPER 
13MWT33 13MWT34 13MWT34 13MWT35 13MWT35 13MWT35 13MWT36 13MWT36 

03 02 03 02 02 03 02 02 
13GWT3302-F 13GWT3401 13GWT3402 13GWT3501 13GWT3501-F 13GWT3502 13GWT3601 13GWT3601-D 

GF GW GW GW GF GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP 
7/26/2004 1214/2003 7/29/2004 12110/2003 12110/2003 8/1/2004 12/8/2003 1218/2003 

UPPER UPPER UPPER 
13MWT36 13MWT37 13MWT37 

03 02 03 
13GWT3602 13GWT3701 13GWT3702 

GW GW GW 
NORMAL NORMAL ORIG 
7/29/2004 11/6/2003 7/30/2004 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-N ITROQU INOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZ(A)ANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZO A)ANTHRACENE 
BENZO AlPYRENE 
BENZO BlFLUORANTHENE 
BENZO G,H,l\PERYLENE 
BENZO KlFLUORANTHENE 
BENZVL ALCOHOL 
818(2-CHLOROETHOXY)METHANE 
818(2-CHLOROETHYL)ETHER 
818(2-ETHYLHEXYLJPHTHALA TE 
BUTYL BENZVL PHTHALATE 
CHLOROBENZILA TE 
CHRY8ENE 
Dl-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALA TE 
DIALLATE 
DIBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE 8ULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE800F119 

UPPER UPPER UPPER LOWER LOWER LOWER ·UPPER UPPER 
13MWT33 13MWT34 13MWT.34 13MWT35 13MWT35 13MWT35 13MWT36 13MWT36 

03 02 03 02 02 03 02 02 
13GWT3302·F 13GWT3401 13GWT3402 13GWT3501 13GWT3501·F 13GWT3502 13GWT3601 13GWT3601·D 

GF GW GW GW GF GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP 
7/26/2004 12/412003 7129/2004 12/10/2003 12/10/2003 8/1/2004 12/8/2003 12/8/2003 

UPPER UPPER UPPER 
13MWT36 13MWT37 13MWT37 

03 02 03 
13GWT3602 13GWT3701 13GWT3702 

GW GW GW 
NORMAL NORMAL ORIG 
7/29/2004 11/6/2003 7/30/2004 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUB MATRIX 
SAMPLE CODE 
SAMPLE DATE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDENOl1,2,3-CDlPYRENE 
ISODRIN 
ISOPHORONE 
I SOSA FRO LE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROS0-01-N-BUTYLAMINE 
N-NITROS0-01-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOUNE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-lDIMETHYLAMINOlAZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SAFROLE 
Eneraetics (ua/L) 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 
2,4,6-TRINITROTOLUENE 
2,4-DIAMIN0-6-NITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DIAMIN0-4-N ITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DINITROTOLUENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 {MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 81 OF 119 

UPPER UPPER UPPER LOWER LOWER LOWER UPPER UPPER 
13MWT33 13MWT34 13MWT34 13MWT35 13MWT35 13MWT35 13MWT36 13MWT36 

03 02 03 02 02 03 02 02 
13GWT3302-F 13GWT3401 13GWT3402 13GWT3501 13GWT3501-F 13GWT3502 13GWT3601 13GWT3601-D 

GF GW GW GW GF GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP 
7/26/2004 12/412003 7/29/2004 12/10/2003 12/10/2003 8/1/2004 12/8/2003 12/812003 

0.25 u 0.24 u 0.236 u 0.25 u 0.269 u 0.275 u 
0.25 u 0.24 u 0.236 u 0.25 u 0.269 u 0.275 u 
0.5 u 0.472 u 0.538 u 0.538 u 

0.25 u 0.24 u 0.236 u 0.25 u 0.269 u 0.275 u 
0.25 u 0.236 u 0.269 u 0.269 u 
0.25 u 0.24 u 0.236 u 0.25 u 0.269 u 0.275 u 
0.25 u 0.236 u 0.269 u 0.269 u 
0:25 u 0.24 u 0.236 u 0.25 u 0.269 u 0.275 u 
0.25 u 0.24 u 0.236 u 0.25 u 0.269 u 0.275 u 

UPPER UPPER UPPER 
13MWT36 13MWT37 13MWT37 

03 02 03 
13GWT3602 13GWT3701 13GWT3702 

GW GW GW 
NORMAL NORMAL ORIG 
7/29/2004 11/6/2003 7/30/2004 

0.27 u 0.04 u 0.24 u 
0.27 u 0.04 u 0.24 u 

0.52 u 
0.27 u 0.04 UJ 0.24 u 

0.26 u 
0.27 u 0.04 UJ 0.24 u 

0.26 u 
0.27 u 0.04 UJ 0.24 u 
0.27 u 0.04 u 0.24 u 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUB MATRIX 
SAMPLE CODE 
SAMPLE DATE 
2-NITROTOLUENE 
3,5-DINITROANILINE 
3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE 
PICRAMIC ACID 
PICRICACID 
RDX 
TETRYL 
TNX 
Herbicides Cua/LI 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals (ua/Ll 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 82OF119 

UPPER UPPER UPPER LOWER LOWER LOWER UPPER UPPER 
13MWT33 13MWT34 13MWT34 13MWT35 13MWT35 13MWT35 13MWT36 13MWT36 

03 02 03 02 02 03 02 02 
13GWT3302-F 13GWT3401 13GWT3402 13GWT3501 13GWT3501-F 13GWT3502 13GWT3601 13GWT3601-D 

GF GW GW GW GF GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP 
7/26/2004 12/412003 7/2912004 12/10/2003 12/10/2003 8/1/2004 12/8/2003 1218/2003 

0.25 u 0.24 u 0.236 u 0.25 u 0.269 u 0.275 u 
0.25 u 0.236 u 0.269 u 0.269 u 
0.25 u 0.24 u 0.236 u 0.25 u 0.269 u 0.275 u 
0.29 J 0.26 J 0.236 u 0.25 u 0.269 u 0.275 u 
0.25 u 0.24 u 0.236 u 0.25 u 0.269 u 0.275 u 

1 0.236 u 0.269 u -0.269 u 
29 28 0.236 u 0.25 u 0.269 u 0.275 u 
4.5 0.236 u 0.269 u 0.269 u 

0.25 u 0.24 u 0.236 u 0.25 u 0.269 u 0.275 u 

460 400 0.236 u 0.25 u 0.27 J 0.275 u 
0.25 u 0.24 u 0.236 u 0.25 u 0.269 u 0.275 u 
0.25 u 0.236 u 0.269 UJ 0.269 u 

277 J 20900 J 147 u 655 J 
0.02 u 6.7 J 0.09 u 1.3 u 
0.13 u 15 J 0.22 u 0.5 u 
17.7 J 94.7 J 30.5 J 33 J 
0.23 u 1 u 0.09 u 1.3 u 
0.04 u 0.07 u 0.54 u 1.8 u 
14700 J 18000 J 48800 J 49400 J 
0.55 u 35 J 0.89 u 1.5 u 
10.3 J 5.6 J 3.7 J 4.3 J 
1.7 J 6.1 J 0.88 u 1.3 u 
316 J 10300 J 83.6 u 130 u 

0.77 u 7.2 J 0.42 u 1.7 u 

12300 J 6520 J 45800 J 47400 J 
645 J 118 J 437 J 458 J 

0.007 u 0.007 u 0.007 u 0.007 u 
42.5 J 22 J 56.4 J 63.3 J 
2980 J 10100 J 2330 J 2510 J 
0.26 u 1.7 u 0.28 u 0.54 u 
0.03 u 0.03 u 0.04 u 1.2 u 

34500 J 166000 J 49700 J 51200 J 

0.05 u 0.19 u 0.07 u 1.3 u 
0.13 u 0.51 u 0.12 u 2 u 
2.8 J 104 J 4.2 J 18.6 J 

UPPER UPPER UPPER 
13MWT36 13MWT37 13MWT37 

03 02 03 
13GWT3602 13GWT3701 13GWT3702 

GW GW GW 
NORMAL NORMAL ORIG 
7/29/2004 11/612003 7/30/2004 

0.27 u 0.04 UJ 0.24 u 
0.26 u 

0.27 u 0.04 UJ 0.24 u 
0.27 u 0.04 u 0.5 
0.27 u 0.04 UJ 0.24 u 

1.5 J 
0.27 u 25 140 

5.2 
0.27 u 0.04 u 0.24 u 

6.1 650 2100 
0.27 u 0.04 u 0.24 u 

0.73 

140 u 
0.02 u 
0.27 u 
38.8 J 
0.05 u 
0.13 u 

21600 J 
0.72 u 
14.8 u 
0.83 u 
1760 J 
0.94 u 

14500 J 
834 J 

0.02 u 
12.9 J 
1810 J 
0.1 u 

0.03 u 
29600 J 

0.04 u 
0.1 u 

8 J 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
VANADIUM 
ZINC 
Dissolved Metals (ug/L) 
ALUMINUM, FILTERED 
ANTIMONY, FILTERED 
ARSENIC, FILTERED 
BARIUM, FILTERED 
BERYLLIUM, FILTERED 
CADMIUM, FILTERED 
CALCIUM, FILTERED 
CHROMIUM, FILTERED 
COBALT, FILTERED 
COPPER, FILTERED 
IRON, FILTERED 
LEAD, FIL TE RED 
LITHIUM, FILTERED 
MAGNESIUM, FILTERED 
MANGANESE, FILTERED 
MERCURY, FILTERED 
NICKEL, FILTERED 
POTASSIUM, FILTERED 
SELENIUM, FILTERED 
SILVER, FILTERED 
SODIUM, FILTERED 
STRONTIUM, FILTERED 
THALLIUM, FILTERED 
TIN, FILTERED 
TITANIUM, FILTERED 
VANADIUM, FILTERED 
ZINC, FILTERED 
Field Parameters (mQ/Ll 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 
HYDROGEN SULFIDE (H2S) 
IRON(+2) 
MANGANESE(+2) 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL IMVl 
PH IS.U.l 
SPECIFIC CONDUCTANCE IMS/CM) 
SULFIDE 

TABLEG-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 83OF119 

UPPER UPPER UPPER LOWER LOWER LOWER UPPER UPPER 
13MWT33 13MWT34 13MWT34 13MWT35 13MWT35 13MWT35 13MWT36 13MWT36 

03 02 03 02 02 03 02 02 
13GWT3302-F 13GWT3401 13GWT3402 13GWT3501 13GWT3501-F 13GWT3502 13GWT3601 13GWT3601-D 

GF GW GW GW GF GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP 
7/26/2004 1214/2003 7/29/2004 12/1012003 12/10/2003 8/1/2004 12/8/2003 12/8/2003 

0.3 u 31.6 J 0.23 u 1.2 u 
28.8 J 30.6 J 31.2 J 36.2 J 

66.5 u 130 u 
0.65 u 7.3 J 
0.33 u 13.1 J 
32.5 J 24 J 
0.39 u 0.03 u 
0.35 u 0.04 u 
3290 J 17000 J 
1.4 u 2.3 J 
6.7 J 3 J 
4 u 0.42 u 

201 J 32.2 u 
0.56 u 0.07 u 

3300 J 3130 J 
287 J 9 J 
0.03 u 0.007 u 
21.7 J 0.75 u 
562 J 5390 J 

0.21 u 2.4 u 
0.48 u 0.03 u 
12200 J 161000 J 

0.33 u 0.04 u 
0.48 u 0.1 u 

1.2 u 
0.3 u 2.8 J 
19 J 4 J 

10 u 200 10 u 10 u 
32 10 u 40 40 
1 13.42 5.5 0.98 5.5 5.5 

2.35 5.28 4.91 
0 0 0 0 

0.18 0.02 0.03 0.05 
0.8 0 0.3 0.2 

0.005 0 0.003 0 
276 149.6 105.2 252.1 
4.97 5.06 9.08 7.58 5.68 
0.312 0.347 0.781 0.718 0.721 

0 0.01 0.01 0.01 

UPPER UPPER UPPER 
13MWT36 13MWT37 13MWT37 

03 02 03 
13GWT3602 13GWT3701 13GWT3702 

GW GW GW 
NORMAL NORMAL ORIG 
7/29/2004 1116/2003 7/30/2004 

0.4 u 
16.8 J 

16.14 2.9 
4.82 

350.1 -144.9 133.5 
5.51 5.75 6.26 
0.68 0.307 0.174 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
TEMPERATURE IC l 
TURBIDITY (NTUl 
Miscellaneous Parameters CmQ/Ll 
AMMONIA·N 
NITRITE/NITRATE-N 
TOTAL ORGANIC CARBON 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 84 OF 119 

UPPER UPPER UPPER LOWER LOWER LOWER UPPER UPPER 
13MWT33 13MWT34 13MWT34 13MWT35 13MWT35 13MWT35 13MWT36 13MWT36 

03 02 03 02 02 03 02 02 
13GWT3302-F 13GWT3401 13GWT3402 13GWT3501 13GWT3501-F 13GWT3502 13GWT3601 13GWT3601·D 

GF GW GW GW GF GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP 
7/26/2004 1214/2003 7/29/2004 12110/2003 12110/2003 8/1/2004 1218/2003 121812003 

10.94 18.58 13.6 15.91 12.24 
6.07 21 1000 > 1000 > 6.06 

0.04 0.56 0.01 u 0.01 u 
0.3 J 0.05 u . 0.08 0.06 

UPPER UPPER UPPER 
13MWT36 13MWT37 13MWT37 

03 02 03 
13GWT3602 13GWT3701 13GWT3702 

GW GW GW 
NORMAL NORMAL ORIG 
7/29/2004 11/6/2003 7/30/2004 

15.66 13.32 17.35 
9.9 3.2 5 

0.005 u 
0.28 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
Volatile Organics lua/Ll 
1, 1, 1,2-TETRACHLOROETHANE 
1,1,1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYL METHACRYLATE 

TABLE G·6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 85 OF 119 

UPPER LOWER LOWER LOWER UPPER UPPER UPPER UPPER 
13MWT37 13MWT38 13MWT38 13MWT38 13MWT39 13MWT39 13MWT39 13MWT40 

03 02 02 03 02 02 03 02 
13GWT3702·D 13GWT3801 13GWT3801·F 13GWT3802 13GWT3901 13GWT3901·F 13GWT3902 13GWT4001 

GW GW GF GW GW GF GW GW 
DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

7/30/2004 11/10/2003 11/10/2003 7/31/2004 1117/2003 1117/2003 7/29/2004 11/5/2003 

I 

UPPER LOWER LOWER 
13MWT40 13MWT41 13MWT41 

03 02 02 
13GWT4002 13GWT4101 13GWT4101-F 

GW GW GF 
NORMAL NORMAL NORMAL 
7/30/2004 11/23/2003 11/24/2003 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
METHYLENE CHLORIDE 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Or1:1anics (uQ/L) 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANEl 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANIUNE 
2-NITROPHENOL 
2-PICOUNE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 86OF119 

UPPER LOWER LOWER LOWER UPPER UPPER UPPER UPPER 
13MWT37 13MWT38 13MWT38 13MWT38 13MWT39 13MWT39 13MWT39 13MWT40 

03 02 02 03 02 02 03 02 
13GWT3702-D 13GWT3801 13GWT3801-F 13GWT3802 13GWT3901 13GWT3901·F 13GWT3902 13GWT4001 

GW GW GF GW GW GF GW GW 
DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

7/30/2004 11/10/2003 11/10/2003 7/31/2004 11nt2003 11/7/2003 7/29/2004 11/5/2003 

UPPER LOWER LOWER 
13MWT40 13MWT41 13MWT41 

03 02 02 
13GWT4002 13GWT4101 13GWT4101-F 

GW GW GF 
NORMAL NORMAL NORMAL 
7/30/2004 11/23/2003 11/24/2003 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZIA)ANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZO A)ANTHRACENE 
BENZO AlPYRENE 
BENZO BlFLUORANTHENE 
BENZO G,H,llPERYLENE 
BENZO KlFLUORANTHENE 
BENZVL ALCOHOL 
BIS/2-CHLOROETHOXYlMETHANE 
BIS(2-CHLOROETHYL)ETHER 
BIS(2-ETHYLHEXYL)PHTHALATE 
BUTYLBENZYLPHTHALATE 
CHLOROBENZILATE 
CHRYSENE 
Dl-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 

TABLE G-6 

SUMMARY OF ANAL VTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 87 OF 119 

UPPER LOWER LOWER LOWER UPPER UPPER UPPER UPPER 
13MWT37 13MWT38 13MWT38 13MWT38 13MWT39 13MWT39 13MWT39 13MWT40 

03 02 02 03 02 02 03 02 
13GWT3702-D 13GWT3801 13GWT3801-F 13GWT3802 13GWT3901 13GWT3901-F 13GWT3902 13GWT4001 

GW GW GF GW GW GF GW GW 
DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

7/3012004 11/10/2003 11/10/2003 7/31/2004 11n12003 11n12003 7/29/2004 11/5/2003 

UPPER LOWER LOWER 
13MWT40 13MWT41 13MWT41 

03 02 02 
13GWT4002 13GWT4101 13GWT4101-F 

GW GW GF 
NORMAL NORMAL NORMAL 
7/30/2004 11/23/2003 11/24/2003 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUB MATRIX 
SAMPLE CODE 
SAMPLE DATE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDENOl1,2,3-CD)PYRENE 
ISODRIN 
ISOPHORONE 
I SOSA FRO LE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO-Dl-N-BUTYLAMINE 
N-NITROSO-Dl-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-N ITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P·IDIMETHYLAMINO)AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRE NE 
PYRIDINE 
SAFROLE 
Eneraetics lua/LI 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 
2,4,6-TRINITROTOLUENE 
2,4-DIAMIN0-6-NITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DIAMIN0-4-NITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DINITROTOLUENE 

TABLEG-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE880F119 

UPPER LOWER LOWER LOWER UPPER UPPER UPPER UPPER 
13MWT37 13MWT38 13MWT38 13MWT38 13MWT39 13MWT39 13MWT39 13MWT40 

03 02 02 03 02 02 03 02 
13GWT3702·D 13GWT3801 13GWT3801·F 13GWT3802 13GWT3901 13GWT3901·F 13GWT3902 13GWT4001 

GW GW GF GW GW GF GW GW 
DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

7/30/2004 11/10/2003 11/10/2003 7/31/2004 1117/2003 11/7/2003 7/29/2004 11/5/2003 

0.24 u 0.253 UJ 0.24 u 0.04 u 0.27 u 0.04 u 
0.24 u 0.253 u 0.24 u 0.04 u 0.27 u 0.04 u 

0.505 u 0.52 u 0.51 UJ 
0.24 u 0.253 UJ 0.24 u 0.04 UJ 0.27 u 0.04 UJ 

0.253 u 0.26 u 0.26 u 
0.24 u 0.253 UJ 0.24 u 0.04 UJ 0.27 u 0.04 UJ 

0.253 u 0.26 u 0.26 u 
0.24 u 0.253 UJ 0.24 u 0.04 UJ 0.27 u 0.04 UJ 
·0.24 u 0.253 UJ 0.24 u 0.42 J 0.28 J 0.04 u 

UPPER LOWER LOWER 
13MWT40 13MWT41 13MWT41 

03 02 02 
13GWT4002 13GWT4101 13GWT4101-F 

GW GW GF 
NORMAL NORMAL NORMAL 
7/30/2004 11/23/2003 11/24/2003 

0.25 u 0.269 UJ 
0.25 u 0.269 UJ 

0.538 u 
0.25 u 0.269 UJ 

0.269 u 
0.25 u 0.269 UJ 

0.269 u 
0.25 u 0.269 UJ 
0.25 u 0.269 UJ 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
2-NITROTOLUENE 
3,5-DINITROANILINE 
3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE 
PICRAMIC ACID 
PICRICACID 
RDX 
TETRYL 
TNX 
Herbicides (ua/ll 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals (ug/L) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 89OF119 

UPPER LOWER LOWER LOWER UPPER UPPER UPPER UPPER 
13MWT37 13MWT38 13MWT38 13MWT38 13MWT39 13MWT39 13MWT39 13MWT40 

03 02 02 03 02 02 03 02 
13GWT3702-D 13GWT3801 13GWT3801-F 13GWT3802 13GWT3901 13GWT3901-F 13GWT3902 13GWT4001 

GW GW GF GW GW GF GW GW 
DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

7/30/2004 11/10/2003 11/10/2003 7/31/2004 11nt2003 11nt2003 7/29/2004 11/5/2003 
0.24 u 0.253 UJ 0.24 u 0.04 UJ 0.27 u 0.04 UJ 

0.253 u 0.26 u 0.26 u 
0.24 u 0.253 UJ 0.24 u 0.04 UJ 0.27 u 0.04 UJ 
0.47 J 0.253 u 0.24 u 0.56 J 0.5 J 0.52 J 
0.24 u 0.253 UJ 0.24 u 0.04 UJ 0.27 u 0.04 UJ 

0.253 u 43 J 0.9 J 
150 0.253 u 0.24 u 48 J 74 14 

0.253 u 7.7 3.3 
0.24 u 0.253 u 0.24 u 0.04 u 0.27 u 0.04 u 

2300 0.253 u 0.24 u 180 190 140 
0.24 u 0.253 u 0.24 u 0.04 u 0.27 u 0.04 u 

0.253 u 2.4 0.26 u 

4720 J 2010 J 221 J 
3.8 J 0.02 u 0.09 u 
24.5 J 1.1 u 0.35 u 
32.2 J 104 J 49.2 J 
0.3 u 0.12 u 0.09 u 

0.04 u 0.23 u 0.42 u 
5790 J 52200 J 14900 J 
12.5 J 4.2 J 0.58 u 
1.6 u 5.5 J 31.4 J 
1.6 J 2.1 J 1.3 J 

5410 J 1450 J 272 J 
5.8 J 1.1 u 0.78 u 

1040 J 14300 J 11800 J 
67.4 J 1290 J 855 J 
0.02 u 0.02 u 0.02 u 
5.7 J 25.6 J 26.4 J 

5180 J 5110 J 1840 J 
2.2 u 0.11 u 0.39 u 

0.03 u 0.03 u 0.22 u 
71400 J 15800 J 33000 J 

0.04 u 0.04 u 0.09 u 
0.25 u 0.1 u 0.12 u 
26.6 J 55.3 J 6.1 J 

UPPER LOWER LOWER 
13MWT40 13MWT41 13MWT41 

03 02 02 
13GWT4002 13GWT4101 13GWT4101-F 

GW GW GF 
NORMAL NORMAL NORMAL 
7/30/2004 11/23/2003 11/24/2003 

0.25 u 0.269 UJ 
0.269 u 

0.25 u 0.269 UJ 
1.1 0.269 UJ 

0.25 u 0.269 UJ 
0.269 u 

22 0.269 UJ 
0.269 u 

0.25 u 0.269 UJ 

230 0.269 UJ 
0.25 u 0.269 UJ 

0.269 u 

29800 J 
5.6 J 

20.6 J 
114 J 
1.2 u 

0.43 u 
18500 J 
38.7 J 
11.2 J 
10.9 J 

23700 J 
12 J 

6520 J 
300 u 

0.007 u 
34 J 

7170 J 
5.1 J 

0.05 u 
86700 J 

0.18 u 
1.3 u 
101 J 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
VANADIUM 
ZINC 
Dissolved Metals lua/Ll 
ALUMINUM, FILTERED 
ANTIMONY, FILTERED 
ARSENIC, FILTERED 
BARIUM, FILTERED 
BERYLLIUM, FILTERED 
CADMIUM, FIL TEAED 
CALCIUM, FIL TEAED 
CHROMIUM, FIL TEAED 
COBALT, FILTERED 
COPPER, FILTERED 
IRON, FILTERED 
LEAD, FIL TE RED 
LITHIUM, FIL TEAED 
MAGNESIUM, FIL TEAED 
MANGANESE, FILTERED 
MERCURY, FIL TEAED 
NICKEL, FILTERED 
POTASSIUM, FILTERED 
SELENIUM, FILTERED 
SILVER, FILTERED 
SODIUM, FILTERED 
STRONTIUM, FILTERED 
THALLIUM, FIL TEAED 
TIN, FILTERED 
TITANIUM, FILTERED 
VANADIUM, FILTERED 
ZINC, FIL TEAED 
Field Parameters (ma/Ll 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 
HYDROGEN SULFIDE IH2Sl 
IRONl+2l 
MANGANESE( +2) 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL (MV) 
PH (S.U.) 
SPECIFIC CONDUCTANCE (MS/CM) 
SULFIDE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 90OF119 

UPPER LOWER LOWER LOWER UPPER UPPER UPPER UPPER 
13MWT37 13MWT38 13MWT38 13MWT38 13MWT39 13MWT39 13MWT39 13MWT40 

03 02 02 03 02 02 03 02 
13GWT3702·D 13GWT3801 13GWT3801 ·F 13GWT3802 13GWT3901 13GWT3901-F 13GWT3902 13GWT4001 

GW GW GF GW GW GF GW GW 
DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

7/30/2004 11/10/2003 11/10/2003 7/31/2004 11/7/2003 11/7/2003 7/29/2004 11/5/2003 
25.6 J 4.1 J 0.42 u 
11.6 J 14.3 J 14.4 J 

285 J 53.1 u 
4 J 0.08 u 

21.3 J 0.31 u 
9.6 J 93.6 J 

0.03 u 0.03 u 
0.04 u 0.33 u 
3980 J 48000 J 
0.8 u 0.17 u 
1.5 u 5.2 J 

0.57 u 1.3 u 
85.6 u 447 J 
0.12 u 0.06 u 

140 u 13700 J 
4.2 u 1190 J 
0.02 u 0.02 u 
0.48 u 23.8 J 
4260 J 4540 J 

2 u 0.16 u 
0.03 u 0.03 u 

65200 J 15500 J 

0.04 u 0.06 u 
0.1 u 0.1 u 
1.6 u 1.2 u 
7 J 0.07 u 

1.7 u 11.3 J 

108 
10 u 
3.5 1.7 6.07 
4.7 5.35 6.28 
0 
0 

0.1 
0 

10.3 72.9 135.1 321 100.3 
11.39 8.44 6.4 5.85 5.53 
0.332 0.665 0.391 0.352 0.273 

0 

UPPER LOWER LOWER 
13MWT40 13MWT41 13MWT41 

03 02 02 
13GWT4002 13GWT4101 13GWT4101-F 

GW GW GF 
NORMAL NORMAL NORMAL 
7/30/2004 11/23/2003 11/24/2003 

33.9 J 
77.6 J 

95.6 u 
5.6 J 
9.4 J 
16.7 J 
0.05 u 
0.1 u 

17300 J 
0.34 u 
3.9 J 
1.1 u 

47.3 u 
0.33 u 

2810 J 
30.9 u 
0.007 u 

2.6 J 
2960 J 
4.2 J 

0.03 u 
82100 J 

0.06 u 
0.28 u 
0.9 u 

0.68 u 
17 J 

-0.39 
3.72 

538 170 
5.04 8.36 

0.329 0.394 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
TEMPERATURE (C) 
TURBIDITY (NTU) 
Miscellaneous Parameters (mg/L) 
AMMONIA-N 
NITRITE/NITRATE-N 
TOTAL ORGANIC CARBON 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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UPPER LOWER LOWER LOWER UPPER UPPER UPPER UPPER 
13MWT37 13MWT38 13MWT38 13MWT38 13MWT39 13MWT39 13MWT39 13MWT40 

03 02 02 03 02 02 03 02 
13GWT3702-D 13GWT3801 13GWT3801-F 13GWT3802 13GWT3901 13GWT3901-F 13GWT3902 13GWT4001 

GW GW GF GW GW GF GW GW 
DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

7/3012004 11/10/2003 11/10/2003 7131/2004 111712003 1117/2003 7/29/2004 11/512003 
13.18 21.72 13.29 16.31 13.28 
999 > 18 17.9 2.2 6.2 

0.44 0.36 0.11 J 
0.11 0.77 0.28 

UPPER LOWER LOWER 
13MWT40 13MWT41 13MWT41 

03 02 02 
13GWT4002 13GWT4101 13GWT4101-F 

GW GW GF 
NORMAL NORMAL NORMAL 
7/30/2004 11/23/2003 11/24/2003 

15.02 14.01 
1.28 1000 > 

0.18 J 
0.025 u 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
Volatile Oraanics (uQ/Ll 
1, 1, 1,2-TETRACHLOROETHANE 
1, 1, 1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYL METHACRYLA TE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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LOWER UPPER UPPER UPPER UPPER UPPER LOWER LOWER 
13MWT41 13MWT42 13MWT42 13MWT42 13MWT43 13MWT43 13MWT44 13MWT44 

03 02 02 03 02 03 02 03 
13GWT4102 13GWT4201 13GWT4201-F 13GWT4202 13GWT4301 13GWT4302 13GWT4401 13GWT4402 

GW GW GF GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
8/1/2004 11/6/2003 11/6/2003 7/31/2004 1214/2003 8/1/2004 1214/2003 8/1/2004 

LOWER LOWER LOWER 
13MWT45 13MWT45 13MWT45 

02 02 03 
13GWT4501 13GWT4501-F 13GWT4502 

GW GF GW 
NORMAL NORMAL NORMAL 
1218/2003 12110/2003 7/29/2004 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUB MATRIX 
SAMPLE CODE 
SAMPLE DATE 
METHYLENE CHLORIDE 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Organics (ug/L) 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANE) 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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LOWER UPPER UPPER UPPER UPPER UPPER LOWER LOWER 
13MWT41 13MWT42 13MWT42 13MWT42 13MWT43 13MWT43 13MWT44 13MwT44 

03 02 02 03 02 03 02 03 
13GWT4102 13GWT4201 13GWT4201-F 13GWT4202 13GWT4301 13GWT4302 13GWT4401 13GWT4402 

GW GW GF GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
8/112004 11/6/2003 11/612003 7/31/2004 1214/2003 8/1/2004 121412003 8/1/2004 

LOWER LOWER LOWER 
13MWT45 13MWT45 13MWT45 

02 02 03 
13GWT4501 13GWT4501-F 13GWT4502 

GW GF GW 
NORMAL NORMAL NORMAL 
1218/2003 12110/2003 7/29/2004 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZIAlANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZO AlANTHRACENE 
BENZO AlPYRENE 
BENZO BlFLUORANTHENE 
BENZOI G,H,llPERYLENE 
BENZO(K)FLUORANTHENE 
BENlYL ALCOHOL 
BIS(2-CHLOROETHOXY)METHANE 
BIS(2-CHLOROETHYL)ETHER 
BIS(2-ETHYLHEXYL)PHTHALA TE 
BUTYL BENZYL PHTHALATE 
CHLOROBENZILATE 
CHRYSENE 
Dl-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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LOWER UPPER UPPER UPPER UPPER UPPER LOWER LOWER 
13MWT41 13MWT42 13MWT42 13MWT42 13MWT43 13MWT43 13MWT44 13MWT44 

03 02 02 03 02 03 02 03 
13GWT4102 13GWT4201 13GWT4201-F 13GWT4202 13GWT4301 13GWT4302 13GWT4401 13GWT4402 

GW GW GF GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
8/1/2004 11/612003 11/6/2003 7/31/2004 12/4/2003 8/1/2004 12/4/2003 8/1/2004 

LOWER LOWER LOWER 
13MWT45 13MWT45 13MWT45 

02 02 03 
13GWT4501 13GWT4501-F 13GWT4502 

GW GF GW 
NORMAL NORMAL NORMAL 
12/8/2003 12/10/2003 7/29/2004 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUB MATRIX 
SAMPLE CODE 
SAMPLE DATE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CDlPYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KEPONE 

. 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO-Dl-N-BUTYLAMINE 
N-NITROSO-Dl-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-N ITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINOJAZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENT ACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SAFROLE 
Energetics (ug/L) 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 
2,4,6-TRINITROTOLUENE 
2,4-DIAMIN0-6-NITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DIAMIN0-4-NITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DINITROTOLUENE 

TABLEG-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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LOWER UPPER UPPER UPPER UPPER UPPER LOWER LOWER 
13MWT41 13MWT42 13MWT42 13MWT42 13MWT43 13MWT43 13MWT44 13MWT44 

03 02 02 03 02 03 02 03 
13GWT4102 13GWT4201 13GWT4201·F 13GWT4202 13GWT4301 13GWT4302 13GWT4401 13GWT4402 

GW GW GF GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
8/1/2004 11/612003 11/612003 7131/2004 121412003 8/1/2004 1214/2003 8/1/2004 

0.24 u 0.04 u 0.28 UJ 0.24 u 0.27 u 0.255 u 0.24 u 
0.24 u 0.04 u 0.28 UJ 0.24 u 0.27 u 0.255 u 0.24 u 

0.52 UJ 0.481 u 0.51 u 
0.24 u 0.04 UJ 0.28 UJ 0.24 u 0.27 u 0.255 u 0.24 u 

0.26 u 0.24 u 0.255 u 
0.24 u 0.04 UJ 0.28 UJ 0.24 u 0.27 u 0.255 u 0.24 u 

0.26 u 0.24 u 0.255 u 
0.24 u 0.04 UJ 0.28 UJ 0.24 u 0.27 u 0.255 u 0.24 u 
0.24 u 0.04 u 0.28 UJ 0.24 u 0.27 u 0.255 u 0.24 u 

LOWER LOWER LOWER 
13MWT45 13MWT45 13MWT45 

02 02 03 
13GWT4501 13GWT4501·F 13GWT4502 

GW GF GW 
NORMAL NORMAL NORMAL 
121812003 12110/2003 7/29/2004 

0.258 u 0.24 u 
0.258 u 0.24 u 
0.515 u 
0.258 u 0.24 u 
0.258 u 
0.258 u 0.24 u 
0.258 u 
0.258 u 0.24 u 
0.258 u 0.24 u 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUB MATRIX 
SAMPLE CODE 
SAMPLE DATE 
2-NITROTOLUENE 
3,5-DINITROANILINE 
3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE 
PICRAMIC ACID 
PICRICACID 
RDX 
TETRYL 
TNX 
Herbicides (un/L\ 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals (ug/L) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL ' 

POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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LOWER UPPER UPPER UPPER UPPER UPPER LOWER LOWER 
13MWT41 13MWT42 13MWT42 13MWT42 13MWT43 13MWT43 13MWT44 13MWT44 

03 02 02 03 02 03 02 03 
13GWT4102 13GWT4201 13GWT4201-F 13GWT4202 13GWT4301 13GWT4302 13GWT4401 13GWT4402 

GW GW GF GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
8/1/2004 11/612003 11/6/2003 7/31/2004 121412003 8/1/2004 121412003 8/1/2004 
0.45 J 0.04 UJ 0.28 UJ 0.24 u 0.27 u 0.255 u 0.24 u 

0.26 u 0.24 u 0.255 u 
0.24 u 0.04 UJ 0.28 UJ 0.24 u 0.27 u 0.255 u 0.24 u 
0.24 u 0.04 u 0.28 UJ 0.24 u 0.27 u 0.255 u 0.24 u 
0.24 u 0.04 UJ 0.28 UJ 0.24 u 0.27 u 0.255 u 0.24 u 

0.26 u 0.24 u 0.255 u 
0.24 u 64 330 J 0.97 J 1.2 0.255 u 0.24 u 

0.32 J 0.24 u 0.255 u 
0.24 u 0.04 u 0.28 UJ 0.24 u 0.27 u 0.255 u 0.24 u 

0.24 u 41 140 J 0.72 J 0.27 u 0.255 u 0.24 u 
0.24 u 0.04 u 0.28 UJ 0.24 u 0.27 u 0.255 u 0.24 u 

0.26 u 0.24 u 0.255 u 

24300 J 2500 J 135 J 
0.26 u 0.04 u 0.65 u 
5.8 J 1.9 J 1.4 u 
130 J 28.9 J 29.6 J 

0.98 u 3 J 0.03 u 
0.19 u 1.1 u 0.04 u 
11800 J 21400 J 20200 J 
39.6 J 0.72 u 0.43 u 
17.8 J 65 J 0.36 u 
10 J 4.3 J 0.25 u 

20000 J 4600 J 168 J 
8.7 J 1.1 u 1 u 

6730 J 9940 J 6020 J 
2330 J 825 J 58.1 J 
0.02 u 0.007 u 0.007 u 
28.4 J 129 J 1.4 u 
8410 J 2890 J 3630 J 
0.28 u 0.18 u 0.46 u 
0.14 u 0.03 u 0.03 u 
7420 J 16400 J 145000 J 

0.23 u 0.18 u 0.04 u 
0.83 u 0.15 u 0.17 u 
.237 J 0.71 u 1.6 u 

LOWER LOWER LOWER 
13MWT45 13MWT45 13MWT45 

02 02 03 
13GWT4501 13GWT4501-F 13GWT4502 

GW GF GW 
NORMAL NORMAL NORMAL 
1218/2003 12110/2003 7/29/2004 
0.258 u 0.24 u 
0.258 u 
0.34 J 0.24 u 

0.258 u 0.24 u 
0.258 u 0.24 u 
0.258 u 
0.258 u 0.24 u 
0.258 u 
0.258 u 0.24 u 

0.258 u 0.24 u 
0.258 u 0.24 u 
0.258 u 

I 

4300 J 
0.81 u 
2.1 J 

64.3 J 
0.13 u 
0.04 u 
14000 J 

5.6 J 
0.91 u 
4.8 J 

1630 J 
1.5 u 

3510 J 
120 J 

0.007 u 
3.1 J 

3440 J 
1.2 u 

0.13 u 
87500 J 

0.05 u 
0.44 u 
58.6 J 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
VANADIUM 
ZINC 
Dissolved Metals (uQ/L) 
ALUMINUM, FILTERED 
ANTIMONY, FIL TEAED 
ARSENIC, FIL TEAED 
BARIUM, FIL TEAED 
BERYLLIUM, FIL TEAED 
CADMIUM, FIL TEAED 
CALCIUM, FIL TEAED 
CHROMIUM, FIL TEAED 
COBALT, FILTERED 
COPPER, FIL TEAED 
IRON, FIL TEAED 
LEAD, FIL TEAED 
LITHIUM, FIL TEAED 
MAGNESIUM, FIL TEAED 
MANGANESE, FILTERED 
MERCURY, FIL TEAED 
NICKEL, FILTERED 
POTASSIUM, FILTERED 
SELENIUM, FIL TEAED 
SILVER, FILTERED 
SODIUM, FIL TEAED 
STRONTIUM, FIL TEAED 
THALLIUM, FIL TEAED 
TIN, FIL TEAED 
TITANIUM, FILTERED 
VANADIUM, FILTERED 
ZINC, FIL TEAED 
Field Parameters (mg/L) 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 
HYDROGEN SULFIDE IH2Sl 
IRONl+2l 
MANGANESE(+2) 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL !MV) 
PH (S.U.) 
SPECIFIC CONDUCTANCE (MS/CMl 
SULFIDE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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LOWER UPPER UPPER UPPER UPPER UPPER LOWER LOWER 
13MWT41 13MWT42 13MWT42 13MWT42 13MWT43 13MWT43 13MWT44 13MWT44 

03 02 02 03 02 03 02 03 
13GWT4102 13GWT4201 13GWT4201-F 13GWT4202 13GWT4301 13GWT4302 13GWT4401 13GWT4402 

GW GW GF GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
8/1/2004 11/6/2003 11/612003 7131/2004 12/412003 8/1/2004 12/4/2003 8/1/2004 

34.4 J 0.41 u 0.33 u 
32.8 J 250 0.5 J 

73.6 u 
0.32 u 
1.6 J 

30.4 J 
0.1 u 

0.14 u 
12000 J 
0.36 u 
13.2 J 
0.69 u 
112 u 
0.17 u 

4200 J 
2000 J 
0.02 u 
12.8 J 
2520 J 
0.76 u 
0.09 u 
7100 J 

0.1 u 
0.12 u 

2 u 
0.23 u 
3.3 J 

0.53 2.12 3.43 0.56 
1.46 4.37 0.79 

149 105 132.1 298.5 364.8 -70 76.3 
6.85 6.39 5.66 4.47 4.19 1.n 7.74 
1.001 0.19 0.101 0.303 0.263 0.595 0.853 

LOWER LOWER LOWER 
13MWT45 13MWT45 13MWT45 

02 02 03 
13GWT4501 13GWT4501-F 13GWT4502 

GW GF GW 
NORMAL NORMAL NORMAL 
12/812003. 12/10/2003 7/29/2004 

6.7 J 
8.5 J 

103 u 
1 u 

1.4 u 
43.8 J 
0.03 u 
0.04 u 
13500 J 
0.61 u 
3.1 J 
1.3 u 

31.5 u 
0.15 u 

3160 J 
104 J 

0.007 u 
1.4 u 

2360 J 
1.6 u 

0.03 u 
91500 J 

0.04 u 
0.1 u 
1.6 u 

0.68 u 
2.8 J 

7.97 
0.55 

55.5 116.5 
8.19 6.78 

0.357 0.703 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUB MATRIX 
SAMPLE CODE 
SAMPLE DATE 
TEMPERATURE (C) 
TURBIDITY INTU) 
Miscellaneous Parameters (mg/L) 
AMMONIA-N 
NITRITE/NITRATE-N 
TOTAL ORGANIC CARBON 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE980F119 

LOWER UPPER UPPER UPPER UPPER UPPER LOWER LOWER 
13MWT41 13MWT42 13MWT42 13MWT42 13MWT43 13MWT43 13MWT44 13MWT44 

03 02 02 03 02 03 02 03 
13GWT4102 13GWT4201 13GWT4201-F 13GWT4202 13GWT4301 13GWT4302 13GWT4401 13GWT4~02 

GW GW GF GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
8/1/2004 11/6/2003 11/6/2003 7/31/2004 12/412003 8/1/2004 12/4/2003 8/1/2004 

14.73 14.03 16.71 12.83 14.5 11.37 23.1 
110 1000 > 1000 > 1.9 8.9 4.6 110 

0.16 J 0.11 0.42 
0.025 u 0.05 u 0.51 J 

LOWER LOWER LOWER 
13MWT45 13MWT45 13MWT45 

02 02 03 
13GWT4501 13GWT4501-F 13GyvT4502 

GW GF GW 
NORMAL NORMAL NORMAL 
12/8/2003 12/10/2003 7/29/2004 

13.36 25.29 
75 19 

0.26 
0.05 u 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
Volatile OrQanics {uQ/L) 
1, 1, 1,2-TETRACHLOROETHANE 
1, 1, 1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYL METHACRYLATE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 {MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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LOWER LOWER UPPER UPPER VALLEY VALLEY VALLEY VALLEY 
13MWT46 13MWT46 13MWT47 13MWT47 13MWT48 13MWT48 13MWT49 13MWT50 

02 03 02 03 03 03 03 03 
13GWT4601 13GWT4602 13GWT4701 13GWT4702 13GWT4801 13GWT4801-D 13GWT4901 13GWT5001 

GW GW GW GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL 
1219/2003 7/30/2004 121912003 8/1/2004 8/14/2004 8/14/2004 8/1412004 8/14/2004 

VALLEY VALLEY OVERBURDEN 
13MWT51 13MWT51 13TW001 

03 03 ES/DI 
13GWT5101 13GWT5101-F 13GWTW001 

GW GF GW 
NORMAL NORMAL ORIG 
8/1/2004 8/1/2004 2114/2006 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
METHYLENE CHLORIDE 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOT AL XYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Organics (ug/L) 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS11-CHLOROPROPANE) 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOUNE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 

TABLEG-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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LOWER LOWER UPPER UPPER VALLEY VALLEY VALLEY VALLEY 
13MWT46 13MWT46 13MWT47 13MWT47 13MWT48 13MWT48 13MWT49 13MWT50 

02 03 02 03 03 03 03 03 
13GWT4601 13GWT4602 13GWT4701 13GWT4702 13GWT4801 13GWT4801·D 13GWT4901 13GWT5001 

GW GW GW GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL 
12/9/2003 7/30/2004 12/912003 811/2004 8/14/2004 8/14/2004 8114/2004 8/14/2004 

. 

VALLEY VALLEY OVERBURDEN 
13MWT51 13MWT51 13TW001 

03 03 ES/DI 
13GWT5101 13GWT5101-F 13GWTW001 

GW GF GW 
NORMAL NORMAL ORIG 
8/112004 811/2004 2114/2006 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-N ITROQU INOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZ(A)ANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZOIA\ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,l)PERYLENE 
BENZO(K)FLUORANTHENE 
BENZYL ALCOHOL 
81812-CHLOROETHOXYlMETHANE 
818(2-CHLOROETHYL\ETHER 
81812-ETHYLHEXYL)PHTHALATE 
BUTYL BENZYL PHTHALA TE 
CHLOROBENZILATE 
CHRYSENE 
01-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZOIA,HlANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALA TE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE 8ULFONATE 
FLUORANTHENE 
FLUOR ENE 
HE~ACHLOROBENZENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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LOWER LOWER UPPER UPPER VALLEY VALLEY VALLEY VALLEY 
13MWT46 13MWT46 13MWT47 13MWT47 13MWT48 13MWT48 13MWT49 13MWT50 

02 03 02 03 03 03 03 03 
13GWT4601 13GWT4602 13GWT4701 13GWT4702 13GWT4801 13GWT4801-D 13GWT4901 13GWT5001 

GW GW GW GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL 
12/9/2003 7/30/2004 12/9/2003 8/112004 8/1412004 8/1412004 8/14/2004 8/14/2004 

VALLEY VALLEY OVERBURDEN 
13MWT51 13MWT51 13TW001 

03 03 ES/DI 
13GWT5101 13GWT5101-F 13GWTW001 

GW GF GW 
NORMAL NORMAL ORIG 
8/1/2004 8/1/2004 2/14/2006 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUB MATRIX 
SAMPLE CODE 
SAMPLE DATE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDENOl1,2,3-CDlPYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KEPONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROS0-01-N-BUTYLAMINE 
N-NITROS0-01-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINO\AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SAFROLE 
Energetics (uQ/L) 

1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 
2,4,6-TRINITROTOLUENE 
2,4-DIAMIN0-6-NITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DIAMIN0-4-NITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DINITROTOLUENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 102 OF 119 

LOWER LOWER UPPER UPPER VALLEY VALLEY VALLEY VALLEY 
13MWT46 13MWT46 13MWT47 13MWT47 13MWT48 13MWT48 13MWT49 13MWTSO 

02 03 02 03 03 03 03 03 
13GWT4601 13GWT4602 13GWT4701 13GWT4702 13GWT4801 13GWT4801-D 13GWT4901 13GWT5001 

GW GW GW GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL 
12/9/2003 7/30/2004 12/9/2003 8/1/2004 8/1412004 8/14/2004 8/14/2004 8/14/2004 

0.278 u 0.26 u 0.26 u 0.24 u 0.275 u 0.27 u 0.27 u 0.27 u 
0.278 u 0.26 u 0.26 u 0.24 u 0.275 u 0.27 u 0.27 u 0.27 u 
0.556 u 0.521 u 
0.278 u 0.26 u 0.26 u 0.24 u 0.275 u 0.27 u 0.27 u 0.27 u 
0.278 u 0.26 u 
0.278 u 0.26 u 0.26 u 0.24 u 0.275 u 0.27 u 0.27 u 0.27 u 
0.278 u 0.26 u 
0.278 u 0.26 u 0.26 u 0.24 u 0.275 u 0.27 u 0.27 u 0.27 u 
0.278 u 0.26 u 0.26 u 0.24 u 0.275 u 0.27 u 0.27 u 0.27 u 

VALLEY VALLEY OVERBURDEN 
13MWT51 13MWT51 13TW001 

03 03 ES/DI 
13GWT5101 13GWT5101-F 13GWTW001 

GW GF GW 
NORMAL NORMAL ORIG 
8/1/2004 8/1/2004 2/14/2006 

0.27 u 0.266 u 
0.27 u 0.266 u 

0.27 u 0.266 u 

0.27 u 0.266 u 

0.27 u 0.266 u 
0.39 J 0.266 u 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
2-NITROTOLUENE 
3,5-DINITROANIUNE 
3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE 
PICRAMIC ACID 
PICRICACID 
RDX 
TETRYL 
TNX 
Herbicides Cu!:il'Ll 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals Cu!:il'Ll 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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LOWER LOWER UPPER UPPER VALLEY VALLEY VALLEY VALLEY 
13MWT46 13MWT46 13MWT47 13MWT47 13MWT48 13MWT48 13MWT49 13MWT50 

02 03 02 03 03 03 03 03 
13GWT4601 13GWT4602 13GWT4701 13GWT4702 13GWT4801 13GWT4801·D 13GWT4901 13GWT5001 

GW GW GW GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL 
12/9/2003 7/3012004 12/912003 8/1/2004 8/14/2004 8/14/2004 8/14/2004 8/1412004 
0.278 u 0.26 u 0.26 u 0.24 u 0.275 u 0.27 u 0.27 u 0.27 u 
0.278 u 0.26 u 
0.278 u 0.26 u 0.26 u 0.24 u 0.275 u 0.27 u 0.27 u 0.27 u 
0.278 u 0.26 u 0.26 u 0.24 u 0.275 u 0.27 u 0.62 0.27 u 
0.278 u 0.26 u 0.26 u 0.24 u 0.275 u 0.27 u 0.27 u 0.27 u 
0.278 u 0.26 u 
0.278 u 0.26 u 0.26 u 0.24 u 0.86 0.85 27 0.27 u 
0.278 u 0.26 u 
0.278 u 0.26 u 0.26 u 0.24 u 0.275 u 0.27 u 0.27 u 0.27 u 

0.278 u 0.26 u 0.26 u 0.24 u 0.54 J 0.53 J 32 0.27 u 
0.278 u 0.26 u 0.26 u 0.24 u 0.275 u 0.27 u 0.27 u 0.27 u 
0.278 u 0.26 u 

472 J 16500 J 17400 J 8.35 u 16.2 u 39.4 u 93.9 J 
0.05 u 0.02 u 0.03 u 0.085 u 0.52 u 0.085 u 1.5 u 
0.5 u 3.2 J 4.1 J 0.21 u 0.37 u 0.43 u 1.2 J 
23.1 J 14.1 J 14.9 J 100 J 97.8 J 119 J 148 J 
0.2 u 12.8 J 12.4 J 0.02 u 0.32 u 0.02 u 0.02 u 

0.04 u 1.5 u 1.4 u 0.33 u 0.65 u 0.039 u 0.04 u 
67700 J 41500 J 41200 J 148000 J 138000 J 69400 J 62400 J 
0.67 u 1 u 1.6 u 0.81 u 0.86 u 0.84 u 0.98 u 
2.9 J 194 J 249 J 0.97 u 1.1 J 1.1 J 2.2 J 

0.42 u 29.9 J 35.2 J 0.46 u 0.74 u 0.62 u 1.4 J 
2350 J 24300 J 41600 J 26.9 u 29.6 u 158 J 92.9 J 
0.37 u 13.3 J 14.8 J 0.069 u 0.35 u 0.08 u 0.14 u 

34100 J 37500 J 40500 J 13300 J 13100 J 11800 J 45700 J 
495 J 3960 J 3750 J 156 156 357 146 

0.007 u 0.29 0.03 u O.Q3 U 0.03 u 0.03 u 0.03 u 
6 J 400 J 463 J 3.2 J 3.5 J 2.2 J 9.7 J 

3260 J 2570 J 2860 J 4220 J 4220 J 11900 J 5210 J 
0.13 u 0.11 u 0.11 u 0.094 u 0.31 u 0.094 u 6 J 
0.03 u 0.05 u 0.02 u 0.028 u 0.44 u 0.028 u 0.028 u 

120000 J 63900 J 69900 J 32200 J 30100 J 9640 J 146000 J 

0.04 u 0.7 u 0.84 u 0.043 u 0.38 u 0.043 u 0.043 u 
0.1 u 0.12 u 0.04 u 0.048 u 0.33 u 0.048 u 0.36 u 
5.4 J 1 u 

VALLEY VALLEY OVERBURDEN 
13MWT51 13MWT51 13TW001 

03 03 ES/DI 
13GWT5101 13GWT5101-F 13GWTW001 

GW GF GW 
NORMAL NORMAL ORIG 
8/1/2004 8/1/2004 2114/2006 
0.27 u 0.266 u 

0.27 u 0.266 u 
0.27 u 0.78 
0.27 u 0.266 u 

120 17 

0.27 u 0.266 u 

250 190 
0.27 u 0.266 u 

1990 J 
0.13 u 

2 J 
67 J 

0.18 u 
0.1 u 

22700 J 
4.6 J 
29 J 
3.4 u 

5620 J 
2.8 J 

9000 J 
3370 J 
0.03 u 
22.4 J 

20100 J 
0.18 u 
0.02 u 
7740 J 

0.07 u 
0.09 u 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
VANADIUM 
ZINC 
Dissolved Metals Cua/LI 
ALUMINUM, FIL TE RED 
ANTIMONY, FILTERED 
ARSENIC, FILTERED 
BARIUM, FIL TE RED 
BERYLLIUM, FIL TE RED 
CADMIUM, FIL TEAED 
CALCIUM, FILTERED 
CHROMIUM, FIL TEAED 
COBALT, FILTERED 
COPPER, FIL TE RED 
IRON, FIL TE RED 
LEAD, FIL TEAED 
LITHIUM, FIL TEAED 
MAGNESIUM, FILTERED 
MANGANESE, FIL TEAED 
MERCURY, FIL TE RED 
NICKEL, FIL TEAED 
POTASSIUM, FIL TEAED 
SELENIUM, FIL TEAED 
SILVER, FILTERED 
SODIUM, FIL TEAED 
STRONTIUM, FIL TEAED 
THALLIUM, FIL TEAED 
TIN, FIL TE RED 
TITANIUM, FILTERED 
VANADIUM, FIL TEAED 
ZINC, FILTERED 
Field Parameters (mg/L) 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 
HYDROGEN SULFIDE (H2S\ 
IRONC+2) 
MANGANESE< +2\ 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL !MVl 
PH (S.U.) 
SPECIFIC CONDUCTANCE (MS/CM) 
SULFIDE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

. SWMU 13 (MINE FILL B) 

LOWER LOWER UPPER 
13MWT46 13MWT46 13MWT47 

02 03 02 
13GWT4601 13GWT4602 13GWT4701 

GW GW GW 
NORMAL NORMAL NORMAL 
12/9/2003 7/30/2004 12/912003 

0.58 u 0.12 u 
6.1 J 1070 J 

0.05 
0.99 1.5 

-32.5 131 409.9 
6.6 6.25 3.46 

1.021 0.786 1634 

NSWCCRANE 
CRANE, INDIANA 
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UPPER VALLEY 
13MWT47 13MWT48 

03 03 
13GWT4702 13GWT4801 

GW GW 
NORMAL ORIG 
8/1/2004 8/14/2004 
0.16 u 1.14 u 
1220 J 3.5 u 

0.51 0.15 

181.2 113.7 
3.4 6.93 

1.056 0.719 

VALLEY VALLEY VALLEY 
13MWT48 13MWT49 13MWT50 

03 03 03 
13GWT4801-D 13GWT4901 13GWT5001 

GW GW GW 
DUP NORMAL NORMAL 

8/14/2004 8/1412004 8/14/2004 
1.14 u 1.14 u 1.14 u 
3.1 u 1.8 u 3.5 u 

0.3 2.42 

104.4 244.1 
6.37 7.18 
0.45 0.881 

VALLEY VALLEY OVERBURDEN 
13MWT51 13MWT51 13TW001 

03 03 ES/DI 
13GWT5101 13GWT5101-F 13GWTW001 

GW GF GW 
NORMAL NORMAL ORIG 
8/1/2004 8/1/2004 2114/2006 

4.9 J 
12.4 u 

6.4 u 
0.33 u 
0.55 u 
51.6 J 
0.08 u 
0.13 u 

24700 J 
0.83 u 
30.4 J 
1.2 u 

17.2 u 
0.11 u 

8400 J 
3890 J 
0.03 u 
18.8 J 

20800 J 
0.18 u 
0.1 u 

7410 J 

0.1 u 
0.12 u 

0.06 u 
3.5 u 

8.32 0.91 

299 -68 
5.94 6.87 

0.278 1.583 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
TEMPERATURE (Cl 
TURBIDITY (NTUl 
Miscellaneous Parameters (mQ/Ll 
AMMONIA-N 
NITRITE/NITRATE-N 
TOTAL ORGANIC CARBON 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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LOWER LOWER UPPER UPPER VALLEY VALLEY VALLEY VALLEY 
13MWT46 13MWT46 13MWT47 13MWT47 13MWT48 13MWT48 13MWT49 13MWT50 

02 03 02 03 03 03 03 03 
13GWT4601 13GWT4602 13GWT4701 13GWT4702 13GWT4801 13GWT4801-D 13GWT4901 13GWT5001 

GW GW GW GW GW GW GW GW 
NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL 
12/9/2003 7/30/2004 12/912003 8/112004 8/1412004 8/14/2004 8/1412004 8/14/2004 

12.45 14.1 12.42 18.41 19.88 20.31 16.11 
8.72 2.81 5.4 7 1.95 1.54 8.34 

0.12 0.44 
0.05 u 0.05 u 

VALLEY VALLEY OVERBURDEN 
13MWT51 13MWT51 13TW001 

03 03 ES/DI 
13GWT5101 13GWT5101-F 13GWTW001 

GW GF GW 
NORMAL NORMAL ORIG 
8/1/2004 8/1/2004 2/1412006 

20.57 9.8 
33 39 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
Volatile Or1;:1anics (u!l/L) 
1, 1, 1,2-TETRACHLOROETHANE 
1,1,1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENT ANONE 
ACETONE 
ACETONITRILE 
AC ROLE IN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYLMETHACRYLATE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN 
13TW001 13TW002 13TW003 13TW004 13TWOOS 13TW006 13TW007 

ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI 
13GWTW001-D 13GWTW002 13GWTW003 13GWTW004 13GWTWOOS 13GWTW006 13GWTW007 

GW GW GW GW GW GW GW 
DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

2114/2006 2/14/2006 2115/2006 2115/2006 2/2812006 2116/2006 2116/2006 

OVERBURDEN OVERBURDEN OVERBURDEN 
13TW008 13TW009 13TW010 

ES/DI ES/DI ES/DI 
13GWTW008 13GWTW009 13GWTW010 

GW GW GW 
NORMAL NORMAL NORMAL 
211612006 2116/2006 2116/2006 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
METHYLENE CHLORIDE 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Organics (ug/L) 
1,2,4;5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANE) 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN 
13TW001 13TW002 13TW003 13TW004 13TW005 13TW006 13TW007 

ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI 
13GWTW001-D 13GWTW002 13GWTW003 13GWTW004 13GWTW005 13GWTW006 13GWTW007 

GW GW GW GW GW GW GW 
DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

2/1412006 211412006 2115/2006 2/15/2006 2128/2006 2/16/2006 211612006 

OVERBURDEN OVERBURDEN OVERBURDEN 
13TW008 13TW009 13TW010 

ES/DI ES/DI ES/DI 
13GWTW008 13GWTW009 13GWTW010 

GW GW GW 
NORMAL NORMAL NORMAL 
2116/2006 2116/2006 2116/2006 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
3·NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12·DIMETHYLBENZ(A)ANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZO A)ANTHRACENE 
BENZO A)PYRENE 
BENZO B)FLUORANTHENE 
BENZO G,H,l)PERYLENE 
BENZO K)FLUORANTHENE 
BENZYL ALCOHOL 
818(2-CHLOROETHOXYlMETHANE 
818(2-CHLOROETHYL)ETHER 
818(2-ETHYLHEXYL)PHTHALATE 
BUTYL BENZYL PHTHALATE 
CHLOROBENZILATE 
CHRY8ENE 
Dl-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE 8ULFONATE 
FLUORANTHENE 
FLUOR ENE 
HEXACHLOROBENZENE 

TABLE G·6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B} 
NSWCCRANE 

CRANE, INDIANA 
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OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN 
13TW001 13TW002 13TW003 13TW004 13TW005 13TW006 13TW0.07 

ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI 
13GWTW001·D 13GWTW002 13GWTW003 13GWTW004 13GWTW005 13GWTW006 13GWTW007 

GW GW GW GW GW GW GW 
DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

2/14/2006 2/14/2006 2/15/2006 2/15/2006 2/28/2006 2/16/2006 2/16/2006 

OVERBURDEN OVERBURDEN OVERBURDEN 
13TW008 13TW009 13TW010 

ES/DI ES/DI ES/DI 
13GWTW008 13GWTW009 13GWTW010 

GW GW GW 
NORMAL NORMAL NORMAL 
2/16/2006 2/16/2006 2/16/2006 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CD)PYRENE 
ISODRIN 
ISOPHORONE 
I SOSA FR OLE 
KEPONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO-Dl-N-BUTYLAMINE 
N-NITROSO-Dl-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-N ITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-lDIMETHYLAMINO\AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRE NE 
PYRIDINE 
SAFROLE 
Energetics (ua/LI 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 
2,4,6-TRINITROTOLUENE 
2,4-DIAMIN0-6-NITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DIAMIN0-4-NITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DINITROTOLUENE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 109 OF 119 

OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN 
13TW001 13TW002 13TW003 13TW004 13TW005 13TW006 13TW007 

ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI 
13GWTW001-ll 13GWTW002 13GWTW003 13GWTW004 13GWTW005 13GWTW006 13GWTW007 

GW GW GW GW GW GW GW 
DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

211412006 211412006 211S/2006 2115/2006 2/28/2006 211612006 2116/2006 

0.275 u 0.275 UJ 0.248 UJ 0.25 u 1.7 u 0.301 UJ 0.281 UJ 
0.275 u 0.275 UJ 0.248 UJ 0.25 u 1:7 u 0.301 UJ 0.281 UJ 

0.275 u 0.275 UJ 4 J 0.25 u 1.7 u 0.301 UJ 0.281 UJ 

0.275 u 0.275 UJ 0.248 UJ 0.25 u 1.7 u 0.301 UJ 0.281 UJ 

0.275 u 0.275 UJ 0.248 UJ 0.25 u 1.7 u 0.301 UJ 0.281 UJ 
0.275 u 0.275 UJ 0.95 J 0.25 u 1.7 u 0.76 J 0.281 UJ 

OVERBURDEN OVERBURDEN OVERBURDEN 
13TW008 13TW009 13TW010 

ES/DI ES/DI ES/DI 
13GWTW008 13GWTW009 13GWTW010 

GW GW GW 
NORMAL NORMAL NORMAL 
2/16/2006 2116/2006 2116/2006 

0.298 UJ 0.281 UJ 0.245 u 
0.298 UJ 0.281 UJ 0.245 u 

0.298 UJ 0.281 UJ 7.2 

0.298 UJ 0.281 UJ 0.245 u 

0.298 UJ 0.281 UJ 0.245 u 
0.298 UJ 0.83 J 1.9 J 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
2-NITROTOLUENE 
3,5-DINITROANILINE 
3-NITROTOLUENE 
4-AMIN0-2,6,DINITROTOLUENE 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE 
PICRAMIC ACID 
PICRICACID 
RDX 
TETRYL 
TNX 
Herbicides lua/Ll 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals (ug/L) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN 
13TW001 13TW002 13TW003 13TW004 13TW005 13TW006 13TW007 

ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI 
13GWTW001·D 13GWTW002 13GWTW003 13GWTW004 13GWTW005 13GWTW006 13GWTW007 

GW ·GW GW GW GW GW GW 
DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

211412006 211412006 211512006 2115/2006 2/2812006 2116/2006 2116/2006 
0.275 u 0.275 UJ 0.248 UJ 0.25 u 1.7 u 0.301 UJ 0.281. UJ 

0.275 u 0.275 UJ 6 R 0.25 u 1.7 u 0.301 UJ 0.281 UJ 
0.69 0.275 UJ 1.3 J 0.59 3.7 2.1 J 0.281 UJ 

0.275 u 0.275 UJ 0.248 UJ 0.25 u 1.7 u 0.301 UJ 0.281 UJ 

16 3.6 J 13 J 140 33 150 J 0.281 UJ 

0.275 u 0.275 UJ 0.248 UJ 0.25 u 1.7 u 0.301 UJ 0.281 UJ 

170 10 J 160 1200 100 120 J 1.4 J 
0.275 u 0.275 UJ 0.248 UJ 0.25 u 1.7 u 0.301 UJ 0.281 UJ 

OVERBURDEN OVERBURDEN OVERBURDEN 
13TW008 13TW009 13TW010 

ES/DI ES/DI ES/DI 
13GWTW008 13GWTW009 13GWTW010 

GW GW GW 
NORMAL NORMAL NORMAL 
2116/2006 2116/2006 2116/2006 
0.298 UJ 0.281 UJ 0.245 u 

0.298 UJ 0.281 UJ 0.245 u 
0.298 UJ 1.4 J 5.6 
0.298 UJ 0.281 UJ 0.245 u 

1.3 J 81 J 60 

0.298 UJ 0.281 UJ 0.245 u 

3.8 J 120 J 240 
0.298 UJ 0.281 UJ 0.245 u 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
VANADIUM 
ZINC 
Dissolved Metals (ua/U 
ALUMINUM, FIL TE RED 
ANTIMONY, FIL TE RED 
ARSENIC, FIL TE RED 
BARIUM, FIL TEAED 
BERYLLIUM, FIL TEAED 
CADMIUM, FIL TE RED 
CALCIUM, FIL TE RED 
CHROMIUM, FIL TEAED 
COBALT, FILTERED 
COPPER, FIL TE RED 
IRON, FILTERED 
LEAD, FIL TEAED 
LITHIUM, FIL TE RED 
MAGNESIUM, FIL TE RED 
MANGANESE, FIL TEAED 
MERCURY, FIL TEAED 
NICKEL, FIL TEAED 
POTASSIUM, FILTERED 
SELENIUM, FILTERED 
SILVER, FILTERED 
SODIUM, FIL TEAED 
STRONTIUM, FIL TEAED 
THALLIUM, FIL TEAED 
TIN, FIL TE RED 
TITANIUM, FILTERED 
VANADIUM, FILTERED 
ZINC, FIL TE RED 
Field Parameters (mg/Ll 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 
HYDROGEN SULFIDE (H2Sl 
IRON(+2l 
MANGANESE( +2) 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL IMVl 
PH IS.U.l 
SPECIFIC CONDUCTANCE (MS/CMl 
SULFIDE 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN 
13TW001 13TW002 13TW003 13TW004 13TW005 13TW006 13TW007 

ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI 
13GWTW001·D 13GWTW002 13GWTW003 13GWTW004 13GWTW005 13GWTW006 13GWTW007 

GW GW GW GW GW GW GW 
DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

2114/2006 211412006 2115/2006 2115/2006 2128/2006 211612006 2116/2006 

4.94 9.3 

141 195 
6.46 7.75 
1.66 2.479 

OVERBURDEN OVERBURDEN OVERBURDEN 
13TW008 13TW009 13TW010 

ES/DI ES/DI ES/DI 
13GWTW008 13GWTW009 13GWTW010 

GW GW GW 
NORMAL NORMAL NORMAL 
2116/2006 211612006 2116/2006 

3.89 0.29 

-7 28 
6.38 6.75 

0.215 0.74 



WATER BEARING ZONE 
LOCATION 
SAMPLING ROUND 
SAMPLE NUMBER 
SUBMATRIX 
SAMPLE CODE 
SAMPLE DATE 
TEMPERATURE (C) 
TURBIDITY (NTU) 
Miscellaneous Parameters (mg/L) 
AMMONIA-N 
NITRITE/NITRA TE-N 
TOTAL ORGANIC CARBON 

TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE1120F119 

OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN OVERBURDEN 
13TW001 13TW002 13TW003 13TW004 13TW005 13TW006 13TW007 

ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI ES/DI 
13GWTW001·D 13GWTW002 13GWTW003 13GWTW004 13GWTW005 13GWTW006 13GWTW007 

GW GW GW GW GW GW GW 
DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

2114/2006 211412006 211512006 211512006 2/2812006 211612006 211612006 
9.53 3.85 
1 > 65 

OVERBURDEN OVERBURDEN OVERBURDEN 
13TW008 13TW009 13TW010 

ES/DI ES/DI ES/DI 
13GWTW008 13GWTW009 13GWTW010 

GW GW GW 
NORMAL NORMAL NORMAL 
2/16/2006 2116/2006 2116/2006 

9.66 7.96 
1 > 39 



TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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WATER BEARING ZONE OVERBURDEN OVERBURDEN 
LOCATION 13TW011 13TW012 
SAMPLING ROUND ES/DI ES/DI 
SAMPLE NUMBER 13GWTW011 13GWTW012 
SUBMATRIX GW GW 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 311/2006 212812006 
Volatile Organics (ug/L) 
1, 1, 1,2·TETRACHLOROETHANE 
1, 1, 1 ·TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2,3-TRICHLOROPROPANE 
1,2-DIBROM0-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM · 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METl'IYL METHACRYLATE 



TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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WATER BEARING ZONE OVERBURDEN OVERBURDEN 
LOCATION 13TW011 13TW012 
SAMPLING ROUND ES/DI ES/DI 
SAMPLE NUMBER 13GWTW011 13GWTW012 
SUB MATRIX GW GW 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 3/1/2006 2/28/2006 
METHYLENE CHLORIDE 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTALXYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
Semivolatile Oraanics (ua/L) 
1,2,4,5-TETRACHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS11-CHLOROPROPANE\ 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,6-DICHLOROPHENOL 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 



TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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WATER BEARING ZONE OVERBURDEN OVERBURDEN 
LOCATION 13TW011 13TW012 
SAMPLING ROUND ES/DI ES/DI 
SAMPLE NUMBER 13GWTW011 13GWTW012 
SUBMATRIX GW GW 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 3/1/2006 2128/2006 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 
5-N ITR0-0-TOLU IDINE 
7, 12-DIMETHYLBENZ(A)ANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
BENZO(A)ANTHRACENE 
BENZO A)PYRENE 
BENZO B)FLUORANTHENE 
BENZO G,H,llPERYLENE 
BENZO KlFLUORANTHENE 
BENZYL ALCOHOL 
BISl2-CHLOROETHOXYlMETHANE 
BIS(2-CHLOROETHYLlETHER 
BIS(2-ETHYLHEXYLlPHTHALA TE 
BUTYL BENZVL PHTHALA TE 
CHLOROBENZILA TE 
CHRYSENE 
Dl-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIALLATE 
DIBENZOCA,HlANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANE SULFONATE 
FLUORANTHENE 
FLUOR ENE 
HEXACHLOROBENZENE 



TABLE G-6 

SUMMARY OF ANALYTIC RESULTS 
GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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WATER BEARING ZONE OVERBURDEN OVERBURDEN 
LOCATION 13TW011 13TW012 
SAMPLING ROUND ES/DI ES/DI 
SAMPLE NUMBER 13GWTW011 13GWTW012 
SUBMATRIX GW GW 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 3/1/2006 2/28/2006 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPROPENE 
INDENOl1,2,3-CD)PYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO-Dl-N-BUTYLAMINE 
N-NITROSO-Dl-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-IDIMETHYLAMINO)AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLOROETHANE 
PENTACHLORONITROBENZENE 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRE NE 
PYRIDINE 
SAFROLE 
Energetics lua/L) 
1,3,5-TRINITROBENZENE 0.27 u 0.271 u 
1,3-DINITROBENZENE 0.27 u 0.271 u 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 
2,4,6-TRINITROTOLUENE 0.27 u 250 
2,4-DIAMIN0-6-NITROTOLUENE 
2,4-DINITROTOLUENE 0.27 u 0.271 u 
2,6-DIAMIN0-4-NITROTOLUENE 
2,6-DINITROTOLUENE 0.27 u 6.8 J 
2-AMIN0-4,6-DINITROTOLUENE 0.27 u 9 J 
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GROUND WATER SAMPLES ROUNDS 1 THROUGH 3 AND EXTERNAL SUMP/DRAINAGE INVESTIGATION 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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WATER BEARING ZONE OVERBURDEN OVERBURDEN 
LOCATION 13TW011 13TW012 
SAMPLING ROUND ES/DI ES/DI 
SAMPLE NUMBER 13GWTW011 13GWTW012 
SUBMATRIX GW GW 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 311/2006 2128/2006 
2-NITROTOLUENE 0.27 u 0.271 u 
3,5-DINITROANILINE 
3-NITROTOLUENE 0.27 u 0.271 u 
4-AMIN0-2,6-DINITROTOLUENE 0.27 u 22 
4-NITROTOLUENE 0.27 u 1.1 R 
DNX 
HMX 1.4 J 270 
MNX 
NITROBENZENE 0.27 u 0.271 u 
PICRAMIC ACID 
PICRICACID 
RDX 7.3 150 
TETRYL 0.27 u 0.271 u 
TNX 
Herbicides lua/Ll 
HEXACHLOROPHENE 
PENTACHLOROPHENOL 
Total Metals (ug/L) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 
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WATER BEARING ZONE OVERBURDEN OVERBURDEN 
LOCATION 13TW011 13TW012 
SAMPLING ROUND ES/DI ES/DI 
SAMPLE NUMBER 13GWTW011 13GWTW012 
SUBMATRIX GW GW 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 3/1/2006 212812006 
VANADIUM 
ZINC 
Dissolved Metals (uQ/L} 
ALUMINUM, FILTERED 
ANTIMONY, FILTERED 
ARSENIC, FILTERED 
BARIUM, FILTERED 
BERYLLIUM, FILTERED 
CADMIUM, FILTERED 
CALCIUM, FILTERED 
CHROMIUM, FILTERED 
COBALT, FILTERED 
COPPER, FILTERED 
IRON, FILTERED 
LEAD, FILTERED 
LITHIUM, FILTERED 
MAGNESIUM, FILTERED 
MANGANESE, FILTERED 
MERCURY, FILTERED 
NICKEL, FILTERED 
POTASSIUM, FILTERED 
SELENIUM, FILTERED 
SILVER, FILTERED 
SODIUM, FILTERED 
STRONTIUM, FIL TE RED 
THALLIUM, FILTERED 
TIN, FILTERED 
TITANIUM, FILTERED 
VANADIUM, FILTERED 
ZINC, FILTERED 
Field Parameters lmg/L) 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 0.91 
DISSOLVED OXYGEN - METER 
HYDROGEN SULFIDE (H2Sl 
IRON(+2l 
MANGANESE(+2l 
NITRITE-N 
OXIDATION REDUCTION POTENTIAL (MV) -1 
PH (S.U.) 6.87 
SPECIFIC CONDUCTANCE (MS/CM) 0.559 
SULFIDE 
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WATER BEARING ZONE OVERBURDEN OVERBURDEN 
LOCATION 13TW011 13TW012 
SAMPLING ROUND ES/DI ES/DI 
SAMPLE NUMBER 13GWTW011 13GWTW012 
SUBMATRIX GW GW 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 3/1/2006 212812006 
TEMPERATURE (C) 1.73 
TURBIDITY (NTUl 6.9 
Miscellaneous Parameters (mwLl 
AMMONIA-N 
NITRITE/NITRATE-N 
TOTAL ORGANIC CARBON 



ANALYTE 
MFBICSOR Sa!T1>1e Date Analysis Building# Grid# Depth (in.) 

PES# 
009 5118/1998 ICS 165 2 0-12 
012 5118/1998 ICS 165 2 24-36 
013 5118/1998 ICS 165 3 0-12 
015 5118/1998 ICS 165 3 24-36 
016 5119/1998 ICS 165 4 0-12 
018 5119/1998 ICS 165 4 24-36 
019 5119/1998 ICS 165 5 0-12 
022 5119/1998 ICS 165 5 24-36 
023 5119/1998 ICS 165 6 0-12 
025 5119/1998 ICS 165 6 24-36 
026 5119/1998 ICS 165 7 0-12 
028 5119/1998 ICS 165 7 24-36 
029 5119/1998 ICS 165 8 0-12 
032 5119/1998 ICS 165 8 24-36 
033 5119/1998 ICS 165 9 0-12 
035 5119/1998 ICS 165 9 24-36 
036 5119/1998 ICS 165 10 0-12 
036 5119/1998 ICS 165 10 24-36 
039 5120/1998 ICS 165 11 0-12 
042 5120/1998 ICS 165 11 24-36 
044 5120/1998 ICS 165 12 0-12 
046 5120/1998 ICS 165 12 24-36 
047 5120/1998 ICS 165 13 0-12 
049 5120/1998 ICS 165 13 24-36 
051 5120/1998 ICS 165 14 0-12 
053 5120/1998 ICS 165 14 24-36. 
054 5120/1998 ICS 165 15 0-12 
056 5120/1998 ICS 165 15 24-36 
057 5121/1998 ICS 165 16 0-12 
059 5121/1998 ICS 165 16 24-36 
060 5121/1998 ICS 165 17 0-12 
062 5121/1998 ICS 165 17 24-36 
063 5121/1998 ICS 165 18 0-12 
065 5121/1998 ICS 165 18 24-36 
066 5121/1998 ICS 165 19 0-12 
066 5121/1998 ICS 165 19 24-36 
069 6110/1998 ICS 165 20 0-12 
071 6110/1998 ICS 165 20 24-36 
072 6110/1998 ICS 165 21 0-12 
074 6110/1998 ICS 165 21 24-36 
078 6111/1998 ICS 165 23 0-12 
080 6111/1998 ICS 165 23 24-36 
081 6111/1998 ICS 165 24 0-12 
083 6111/1998 ICS 165 24 24-36 
084 612311998 ICS 165 94 0-12 
086 6123/1998 ICS 1.65 94 24-36 
087 612311998 ICS 165 95 0-12 
089 6123/1998 ICS 165 95 24-36 
090 7/20/1998 ICS 165 96 0-12 
092 7/20/1998 ICS 165 96 24-36 
093 7/21/1998 ICS 165 97 0-12 
095 7/21/1998 ICS 165 97 24-36 
096 7/21/1998 ICS 165 98 0-12 
098 7/21/1998 ICS 165 98 24-36 
099 7/21/1998 ICS 165 99 0-12 
101 7/21/1998 ICS 165 99 24-36 
102 7/21/1998 ICS 165 100 0-12 
104 7/21/1998 ICS 165 100 24-36 
105 7123/1998 ICS 165 101 0-12 
107 7/23/1998 lCS 165 101 24-36 
750 10/31/2000 ICS 165 2n 0-12 

TABLE G·7 
SWMU 13 MINE FILL B HISTORICAL EXPLOSIVE DATA 

(mg/kg} 
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135TNB 13DNB 246TNT 24DNT 26DNT 2A46DT 2NT 

0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25 u 0.26U 0.25U 0.25U 
0.25U 0.25 u 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25 u 0.25U 0.25U 0.25U 0.26U 0.25U 0.25 u 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25 u 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 1.19 0.25 u 0.26U 0.25U 0.25U 
0.25 u 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25 u 0.26U 0.25U 0.25U 
0.25U 0.25U 0.421 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.331 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25 u 0.25U 0.25U 0.25U 0.26U 0.25U 0.25 u 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.164J 0.25U 2 0.25U 0.26U o.n2 0.43 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25 u 0.25 u 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25 u 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25 u 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.489 0.25U 0.26U 150J 0.25U 
0.25 u 0.25U 0.25U 0.25 u 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25 u 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.653 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25 u 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 2.45 0.25U 0.26U 0.394J 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25 u 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 

3NT 4A26DT 4NT HMX NB PETN ROX TETRYL 

0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 0.219J 0.26U 0.25U 0.232J 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25 u 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1U 0.65U 
0.25U 0.25 u 0.25U 2.2 u 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U ·o.2su 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25 u 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1U 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.218J 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25 u 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 0.376J 0.65U 
0.25U 2.95 0.25U 3.21 0.26U 0.25U 2.4 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1U 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65 u 
0.25U 0.25U 0.25U 2.2U 0.26 u 0.25U 1 u 0.65 u 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2 u 0.26U 0.25U 1 u 0.65 u 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26 u 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26 u 0.25U 1 u 0.65 u 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65 u 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2 u 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2 u 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65 u 
0.25U 0.512 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65 u 
0.25U 0.25U 0.25U 2.2U 0.26·U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65 u 
0.25U 0.732 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65 u 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65 u 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2 u 0.26U 0.25U 1 u 0.65 u 
0.25U 0.25U 0.25 u 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25 u 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1U 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65 u 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65 u 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65 u 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65 u 
0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5 u 



ANALYTE 
MFBICSOR Sample Date Analysis Building# Grid# Depth (In.) 

PES# 
752 10/31/2000 ICS 165 277 24-36 
753 10/31/2000 ICS 165 278 0-12 
269 21311998 ICS 166 112 0-12 
436 7/811999 ICS 166 176 0-12 
438 71811999 ICS 166 176 24-36 
448 719/1999 ICS 166 179 0-12 
450 7/9/1999 ICS 166 179 24-36 
451 7/9/1999 ICS 166 180 0-12 
453 7/9/1999 ICS 166 180 24-36 
466 7/1411999 ICS 166 182 0-12 
468 7/1411999 ICS 166 182 24-36 
469 7/1411999 ICS 166 183 0-12 
471 7/1411999 ICS 166 183 24-36 
572 9122/1999 ICS 166 216 0-12 
574 9122/1999 ICS 166 216 24-36 
580 9/27/1999 ICS 166 219 0-12 
582 9127/1999 ICS 166 219 24-36 
566 9/27/1999 ICS 166 221 0-12 
566 9/27/1999 ICS 166 221 24-36 
589 9/27/1999 ICS 166 222 0-12 
591 9/2711999 ICS 166 222 24-36 
592 9/27/1999 ICS 166 223 0-12 
594 9/27/1999 ICS 166 223 24-36 
595 9/27/1999 ICS 166 224 0-12 
597 9/27/1999 ICS 166 224 24-36 
610 9/28/1999 ICS 166 229 0-12 
612 9/28/1999 ICS 166 229 24-36 
613 9/28/1999 ICS 166 230 0-12 
615 912811999 ICS 166 230 24-36 
631 10/1/1999 ICS 166 238 0-12 
633 10/1/1999 ICS 166 238 24-36 
646 10/12/1999 ICS 166 242 0-12 
648 10/12/1999 ICS 166 242 24-36 
649 10/12/1999 ICS 166 243 0-12 
651 10/12/1999 ICS 166 243 24-36 
655 10/12/1999 ICS 166 245 0-12 
657 10/12/1999 ICS 166 245 24-36 
an 10/19/1999 ICS 166 252 24-36 
678 10/19/1999 ICS 166 253 0-12 
680 10/19/1999 ICS 166 253 24-36 
681 10/19/1999 ICS 166 254 0-12 
683 10/19/1999 ICS 166 254 24-36 
684 10/19/1999 ICS 166 255 0-12 
686 10/19/1999 ICS 166 255 24-36 
690 10/20/1999 ICS 166 257 0-12 
692 10/20/1999 ICS 166 257 24-36 
726 11/411999 ICS 166 269 0-12 
728 11/411999 ICS 166 269 24-36 
729 11/411999 ICS 166 270 0-12 
731 11/411999 ICS 166 270 24-36 
732 11/411999 ·ICS 166 271 0-12 
734 11/411999 ICS 166 271 24-36 
735 11/411999 ICS 166 272 0-12 
737 11/411999 ICS 166 272 24-36 
741 1/26/2000 ICS 166 273 0-12 
743 1/26/2000 ICS 166 273 24-36 
744 1/26/2000 ICS 166 274 0-12 
746 1/26/2000 ICS 166 274 24-36 
738 1/25/2000 ICS 166 275 0-12 
740 1/25/2000 ICS 166 275 24-36 

TABLEG·7 
SWMU 13 MINE FILL B HISTORICAL EXPLOSIVE DATA 

(mg/kg) 
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135TNB 13DNB 246TNT 24DNT 26DNT 2A46DT 2NT 

0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 
0.476U 0.476U 0.476 u 0.476 u 0.476U 0.476 u 0.476 u 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25 u 
0.238U 0.238U 0.266 0.238 u 0.248U 0.172J 0.238 u 
0.238U 0.238U 0.238U 0.238U 0.248 u 0.23BU 0.238 u 
0.25U 0.25U 0.122J 0.25 u 0.26U 0.221 J 0.25U 
0.25U 0.25U 0.25U 0.25 u 0.26U 0.25U 0.25U 
0.227U 0.227U 0.983 0.227U 0.236U 0.215J 0.227 u 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25 u 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.238 u 0.238 u 0.238 u 0.238 u 0.248U 0.238U 0.238U 

1U 1U 1.8 1 u 1 u 1U 1 u 
1 u 1U 1 u 1 u 1U 1 u 1 u 
1 u 1U 0.7BJ 1 u 1U 0.26J 1U 
1U 1U 0.52J 1 u 1 u 0.21 J 1U 
1 u 1 u 0.24J 1 u 1U 1 u 1 u 
1 u 1 u 0.82J 1 u 1U 1 u 1U 
1U ·1u 0.2J 1 u 1 u 0.12J 1U 
1 u 1U 0.18J 1 u 1 u 1 u 1U 
1 u 1 u 0.52J 1 u 1U 1 u 1U 
1U 1 u 1 u 1 u 1 u 1 u 1U 
1U 1 u 0.24J 1U 1 u 0.13J 1U 
1 u 1U 0.1 J 1 u 1 u 1 u 1U 
1 u 1U 18 1 u 1U 1 u 1U 
1U 1 u 1.3 1 u 1 u 1 u 1U 
1 u 1 u 0.31 J 1U 1 u 1U 1U 
1 u 1 u 1 u 1 u 1 u 1 u 1U 
1U 1 u 1 u 1 u 1 u 1 u 1U 
1 u 1U 1U 1 u 1 u 1 u 1 u 
1U 1 u 0.15J 1 u 1 u 0.12J 1U 
1 u 1 u 1U 1U 1 u 1 u 1U 
1 u 1 u 0.35J 1 u 1 u 0.21 J 1U 
1 u 1 u 0.24J 1 u 1 u 0.17J 1U 
1 u 1 u 0.79J 1 u 1 u 1 u 1U 
1 u 1 u 1 u 1 u 1 u 1U 1U 
1 u 1 u 1U 1 u 1 u 1 u 1U 
1U 1 u 0.42J 1 u 1 u 1U 1U 
1 u 1 u 0.22J 1U 1 u 1 u 1U 
1U 1 u 0.37 J 1 u 1 u 0.25J 1U 
1 u 1 u 1U 1 u 1 u 1 u 1U 
1U 1 u 0.23J 1 u 1 u 1U 1U 
1 u 1 u 1.5 1 u 1 u 1 u 1U 
1 u 1 u 1.2 1 u 1 u 0.46J 1U 
1 u 1 u 0.26J 1 u 1 u 1U 1U 
1 u 1 u 0.8J 1 u 1U 0.3J 1U 
1U 1 u 1 u 1 u 1 u 1U 1U 
1 u 1U 2.2 1U 1 u 0.51 J 1U 
1U 1 u 1U 1 u 1U 1U 1U 
1 u 1 u 570 1 u 1 u 2U 1U 
1U 1 u 1.2 1 u 1U 0.26J 1U 
1U 1 u 1.4 1 u 1 u 0.42J 1U 
1 u 1 u 1U 1 u 1 u 1 u 1U 
1U 1 u 0.13J 1 u 1 u 1U 1U 
1 u 1 u 1U 1U 1 u 1U 1U 
1U 1 u 0.13J 1 u 1U 1U 1U 
1 u 1U 1U 1 u 1 u 1U 1U 
1U 1 u 0.29J 1 u 1U 1 u 1U 
1U 1 u 0.31 J 1 u 1 u 1U 1U 

3NT 4A26DT 4NT HMX NB PETN ROX TETRYL 

0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5 u 
0.476U 0.476U 0.476U 0.476 u 0.476 u 0.476 u 0.476 u 0.476 u 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25 u 1 u 0.65U 
0.238 u 0.202J 0.238 u 2.1 u 0.248U 0.25U 0.952 u 0.619 u 
0.238U 0.238U 0.23BU 2.1 u 0.248 u 0.25U 0.95ZU 0.619U 
0.25U 0.276 0.25U 2.2U 0.26U 0.25U 1 u 0.65 u 
0.25U 0.25U 0.25 u 2.2U 0.26U 0.25U 1 u 0.65U 
0.227U 0.259 0.227U 1.7J 0.236U 0.25U 2.44 0.591 u 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65 u 
0.25U 0.25U 0.25 u 2.2U 0.26U 0.25U 1 u 0.65 u 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 

0.238 u 0.238 u 0.238 u 2.1 u 0.248 u 0.25U 0.952 u 0.619U 
1U 0.61 J 1 u 1.4 1 u 2.5U 2.1 1 u 
1U 1 u 1 u 0.71 J 1 u 2.5U 5.6 1 u 
1U 0.42J 1 u 4.4 1 u 2.5U 0.67J 1 u 
1U 0.14J 1U 1.6 1 u 2.5U 0.59J 1U 
1U 1 u 1 u 0.33J 1 u 2.5U 0.67J 1 u 
1U 1 u 1 u 1.8 1 u 2.5U 0.49J 1 u 
1U 1 u 1 u 0.33J 1 u 2.5U 1 u 1 u 
1U 1 u 1 u 0.39J 1 u 2.5U 0.82J 1 u 
1U 0.1 J 1 u 0.37J 1 u 2.5U 2.5 1 u 
1U 1 u 1U 0.92J 1U 2.5U 1.1 1 u 
1U 0.25J 1U 0.89J 1 u 2.5U 1 u 1 u 
1U 1 u 1 u 0.28J 1 u 2.5U 1 1 u 
1U 1 u 1 u 0.8J 1 u 2.5U 0.17 J 1 u 
1U 1 u 1 u 0.93J 1 u 2.5U 3.1 1 u 
1U 1U 1 u 0.16J 1 u 2.5U 1 u 1 u 
1U 1 u 1 u 0.43J 1 u 2.5U 1 u 1 u 
1U 1 u 1U 0.2J 1U 2.5U 0.33J 1 u 
1 u 1U 1 u 0.11 J 1 u 2.5U 0.45J 1 u 
1U 0.19J 1 u · 0.28J 1 u 2.5U 1 u 1 u 
1 u 1U 1U 0.98J 1 u 2.5U 1U 1 u 
1U 0.44J 1 u 2.9 1 u 2.5U 5.2 1 u 
1 u 0.31 J 1U 1.4 1U 2.5 u 1.8 1 u 
1 u 0.34J 1 u 1.2 1 u 2.5U 0.26J 1 u 
1U 1 u 1U 0.78J 1 u 2.5U 0.29J 1 u 
1 u 1 u 1 u 0.3J 1 u 2.5U 0.24J 1 u 
1U 0.15J 1 u 0.24J 1 u 2.5 u 0.29J 1 u 
1 u 1 u 1U 0.51J 1 u 2.5U 1.1 1U 
1U 0.35J 1 u 1 1 u 2.5U 0.55J 1 u 
1 u 1U 1 u 0.4J 1 u 2.5U 0.16J 1 u 
1U 0.14J 1U 0.11 J 1 u 2.5 u 0.15J 1 u 
1 u 1 u 1U 0.13J 1U 2.5U 0.18J 1U 
1 u 1.1 1 u 17 1 u 2.5U 1.6 1 u 
1U 1 u 1U 1.3 1 u 2.5U 0.39J 1U 
1 u 0.59J 1U 0.65J 1 u 2.5 u 0.26J 1 u 
1U 1 u 1 u 0.95J 1 u 2.5U 0.15J 1 u 
1 u 1.4 1U 4.4 1U 2.5U 0.75J 1 u 
1U 1 u 1 u 0.37J 1 u 2.5U 0.24J 1 u 
1 u 2U 1U 0.63J 1U 2.5 u 0.99J 1 u 
1 u 0.18J 1U 0.74J 1 u 2.5U 0.13J 1 u 
1 u 0.66J 1U 1.3 1 u 2.5U 0.1 J 1U 
1 u 1 u 1U 0.83J 1 u 2.5U 1U 1 u 
1 u 1 u 1U 0.36J 1 u 2.5U 0.37 J 1 u 
1 u 1 u 1U 0.23J 1 u 2.5U 1U 1 u 
1 u 1 u 1 u 1U 1 u 2.5U 1 u 1 u 
1U 0.16J 1U 1 u 1 u 2.5U 1U 1U 
1U 1 u 1U 0.41 J 1 u 2.5 u 0.14J 1 u 
1U 1 u 1 u 0.26J 1 u 2.5U 1 u 1 u 



ANALYTE 
MFBICSOR 

Sample Date Analysis Building# Grid# Depth{ln.) 
PES# 

266 2117/2000 PES 166 102 o-6 

316 3/8/2000 PES 166 103 ()-6 

346 3/28/2000 PES 166 105 ()-6 

280 3/1/2000 PES 166 105 ()-6 

238 1/8/2000 PES 166 107 ()-6 

268 2117/2000 PES 166 113 0-6 

318 3/8/2000 PES 166 115 ()-6 

282 3/1/2000 PES 166 118 ()-6 

264 2117/2000 PES 166 120 ()-6 

244 1/19/2000 PES 166 121 ()-6 

246 1/25/2000 PES 166 1n ()-6 

240 1/19/2000 PES 166 181 0-6 

288 3/2/2000 PES 166 215 ()-6 

242 1/19/2000 PES 166 220 ()-6 

270 3/1/2000 PES 166 225 ()-6 

276 3/1/2000 PES 166 226 ()-6 

332 3/812000 PES 166 227 ()-6 

326 3/8/2000 PES 166 228 0-6 

238 1/19/2000 PES 166 231 0-6 

334 3/8/2000 PES 166 244 ()-6 

292 3/2/2000 PES 166 246 ()-6 

338 3/10/2000 PES 166 256 ()-6 

347 5/18/2000 PES 166 276 ()-6 

310 31712000 PES 166 113/112 sidewall 

312 31712000 PES 166 113/179 sidewall 

314 3/7/2000 PES 166 113/180 sidewall 

320 3/812000 PES 166 115/182 sidewall 

322 3/812000 PES 166 115/183 sidewall 

324 3/8/2000 PES 166 1151229 sidewall 

286 3/1/2000 PES 166 1181216 sidewall 

284 3/1/2000 PES 166 1181223 sidewall 

298 3/2/2000 PES 166 1181224 sidewall 

308 317/2000 PES 166 120/176 sidewall 

306 317/2000 PES 166 120/238 sidewall 

256 1126/2000 PES 166 1211221 sidewall 

258 1126/2000 PES 166 1n1116 sidewall 

262 2117/2000 PES 166 1n1219 sidewall 

252 1/2512000 PES 166 181/121 sidewall 

250 1/25/2000 PES 166 181/220 sidewall 

248 1/25/2000 PES 166 1811231 sidewall 

290 31212000 PES 166 2151216 sidewall 

254 1/2612000 PES 166 2201221 sidewall 

304 31712000 PES 166 220/273 sidewall 

272 3/1/2000 PES 166 225/224 sidewall 

274 3/1/2000 PES 166 2251242 sidewall 

278 3/1/2000 PES 166 2261243 sidewall 

328 31812000 PES 166 2281229 sidewall 

330 3/8/2000 PES 166 228/245 sidewall 

302 317/2000 PES 166 231/273 sidewall 

300 317/2000 PES 166 231/road sidewall 

338 3/8/2000 PES 166 2441243 sidewall 

296 3/2/2000 PES 166 2461252 sidewall 

294 3/2/2000 PES 166 2461253 sidewall 

TABLEG-7 
SWMU 13 MINE FILL B HISTORICAL EXPLOSIVE DATA 

(mg/kg) 
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135TNB 13DNB 246TNT 24DNT 26DNT 2A46DT 2NT 

1U 1 u 7 1U 1U 1U 1U 

2.2 1U 14 1U 1 u 1U 1 u 
0.25U 0.25U 0.2J 0.25U 0.25U 0.13J 0.25U 

1 u 1 u 1.9 1 u 1U 1U 1U 
1 u 1 u 3.1 1 u 1U 1U 1U 

1 u 1 u OJ 1 u 1U 1 u 1U 

0.13J 1 u 1.1 1U 1U 1 u 1U 

1U 1U 1.5 1U 1 u 1U 10 

1 u 1U OJ 1U 1 u 1 u 1 u 
1 u 1U 1.9 1U 1 u 1U 1U 
1 u 1 u 1.5 1 u 1 u 1U 1U 

1U 1 u 1 u 1U 1U 1U 1U 

1 u 1U 0.4J 1U 1U 1U 1U 

1 u 1U 1 1U 1U 1U 1 u 

1 u 1U 0.16J 1U 1 u 0.16J 1 u 
1 u 1U 0.2J 1U 1 u 1 u 1 u 
1 u 1 u 0.31 J 1 u 1 u 1U 1U 

1U 1 u 1 u 1U 1U 1U 1U 

1 u 1 u 0.19J 1U 1U 0.22J 1U 

0.23J 1U 0.71 J 1U 1 u 1U 1U 

1 u 1U 0.22J 1U 1 u 1 u 1U 
1 u 1U 1U 1U 1 u 1 u 1 u 
1 u 1 u 1U 1U 1U 1 u 1 u 
1 u 1 u 1.3 1 u 1 u 1U 1 u 
1U 1 u 1 u 1 u 1U 1U 1U 
1 u 1 u 1 u 1U 1U 1 u 1U 

1 u 1U 0.51 J 1U 1 u 1 u 1 u 
1 u 1 u 1U 1 u 1 u 1U 1U 

1 u 1 u 1 u 1U 1U 1U 1U 

1 u 1 u 1.3 1U 1 u 1 u 1 u 
1 u 1 u 1.2 1 u 1 u 1U 1 u 
1 u 1 u 0.33J 1U 1U 1U 1U 

1 u 1U 1U 1U 1 u 1 u 1 u 

1 u 1 u 1 u 1U 1 u 1U 1 u 
1U 1U 12 1U 1U 1U 1U 
1 u 1U 15 1U 1 u 1 u 1 u 

1U 1 u OJ 1U 1U 1U 1 u 
1 u 1 u 8.6 1U 1U 1U 1U 
1 u 1 u 0.26J 1U 1 u 1 u 1 u 
1U 1 u 250 0.1 J 1 u 1U 1 u 
1U 1 u 1 u 1U 1U 1U 1U 

1 u 1 u 14 1U 1 u 1 u 1 u 
1U 1 u 1 u 1U 1 u 1U 1 u 
1U 1 u 0.18J 1U 1U 1U 1U 

1U 1U 1U 1U 1 u 1 u 1U 

1 u 1U 0.68J 1U 1 u 1U 1 u 
1U 1 u 1U 1U 1U 1U 1U 

1 u 1U 1U 1U 1 u 1 u 1U 

1 u 1U 1 u 1U 1 u 1 u 1 u 
1U 1 u 1U 1U 1 u 1U 1U 

1U 1U 0.33J 1U 1 u 0.24J 1U 

1 u 1U 1 u 1U 1 u 1 u 1 u 
1U 1 u 0.18J 1U 1 u 1U 1U 

3NT 4A26DT 4NT HMX NB PETN ROX TETRYL 

1U 1U 1 u 1 1 u 2U 4 1 u 
1U 1U 1U 3.1 1 u 2.5U 9.2 1 u 

0.25U 0.25U 0.25U 0.33 0.25U 0.88 0.25U 
1U 1 u 1U 0.49J 1U 2.5U 3.7 1 u 
1 u 1 u 1U 0.68J 1U 2.5U 0.91 J 1 u 
1 u 1 u 1 u 1 J 1U 2U 1 J 1 u 
1 u 0.54J 1 u 2.2 1 u 2.5U 2.2 1 u 
1U 1 u 1 u 0.46J 1 u 2.5U 3.2 1 u 
1U 1U 1 u OJ 1 u 2U 1 1 u 
1U 0.31 J 1 u 0.9J 1U 2.5 u 2 1 u 
1U 0.5J 1 u 0.96J 1U 2.5U 3.1 1U 
1 u 1 u 1U 0.3J 1U 2.5U 0.37J 1 u 
1 u 1 u 1 u 0.5J 1 u 2.5U 5 1 u 
1U 0.29J 1 u 0.5J 1U 2.5U 0.34J 1 u 
1U 1U 1U 0.28J 1 u 2.5U 2 1 u 
1U 1U 1 u 0.45J 1U 2.5U 1.3 1 u 
1U 1 u 1 u 1.1 1U 2.5 u 2.5 1 u 
1U 1U 1 u 0.97 J 1U 2.5U 0.59J 1U 
1 u 0.26J 1 u o.63J 1 u 2.5U 0.47J 1U 

1 u 0.3J 1 u 2.2 1 u 2.5U 2.7 1U 

1U 1U 1U 0.33J 1U 2.5U 2.4 1U 

1U 1U 1 u 1.3 1 u 2.5U 0.39J 1 u 

1U 1U 1U 0.57J 1 u 2.5U 1.4 1 u 
1U 1 u 1 u 1U 1U 2.5 u 1 u 1 u 
1U 1 u 1 u 1.7 1U 2.5U 1 u 1 u 
1U 1 u 1 u 0.81 J 1U 2.5U 1 u 1U 

1U 1U 1U 0.34J 1 u 2.5U 1 u 1U 

1 u 1U 1 u 1U 1U 2.5U 1 u 1 u 
1U 1 u 1 u 0.25J 1U 2.5 u 0.72J 1 u 
1U 1U 1U 0.43J 1U 2.5U 3.6 1U 

1 u 1U 1U 0.55J 1U 2.5U 3.2 1 u 

1U 1 u 1 u 0.15J 1U 2.5 u 0.63J 1 u 
1 u 1 u 1U 1 u 1U 2.5U 0.41 J 1U 

1 u 1 u 1U 0.37J 1U 2.5 u 1 u 1U 
1U 1.4 1 u 2.4 1U 2.5 u 5.4 1 u 
1U 1.6 1 u 2.4 1U 2.5U 8.7 1U 

1 u 1 u 1U OJ 1U 2U OJ 1 u 

1U 0.61 J 1 u 3.3 1U 2.5 u 12 1 u 
1U 1 u 1U 0.28J 1 u 2.5U 1 u 1U 

1 u 1 u 1U 3.9 1 u 2.5U 17 1U 

1U 1 u 1 u 1U 1U 2.5 u 0.21 J 1 u 

1U 1.1 1 u 3.3 1 u 2.5U 11 1 u 
1 u 1U 1U 1U 1 u 2.5U 1 u 1U 

1U 1 u 1 u 0.21 J 1 u 2.5 u 1.7 1 u 

1U 1 u 1 u 0.18J 1 u 2.5U 0.8J 1 u 
1 u 1U 1 u 0.46J 1U 2.5U 2 1U 

1 u 1 u 1U 0.64J 1 u 2.5U 1 u 1U 

1U 1 u 1 u 02J 1U 2.5 u 0.11 J 1 u 
1U 1 u 1 u 0.54J 1 u 2.5U 0.2J 1 u 
1 u 1U 1U 1U 1U 2.5U 1 u 1U 

1 u 0.28J 1U 3.4 1 u 2.5 u 3.2 1 u 

1U 1U 1 u 0.52J 1 u 2.5U 2.1 1 u 

1 u 1 u 1 u 028J 1 u 2.5U 0.56J 1U 



ANALYTE 
MFBICSOR 

Sample Date Analysis Building# Grid# Depth (In.) 
PES# 

340 3110/2000 PES 166 2561257 sidewall 

344 3110/2000 PES 166 2561269 sidewall 

342 3110/2000 PES 166 2561271 sidewall 
460 7/1311999 ICS 168 33 0-12 
462 7/1311999 ICS 168 33 24-36 
156 11/23/1998 ICS 168 39 0-12 
158 11/23/1998 ICS 168 39 24-36 
248 1/26/1999 ICS 168 140 0-12 
526 919/1999 ICS 168 201 0-12 
528 919/1999 ICS 168 201 24-36 
529 919/1999 ICS 168 202 0-12 
531 9/911999 ICS 168 202 24-36 
532 919/1999 ICS 168 203 0-12 
534 919/1999 ICS 168 203 24-36 
566 9122/1999 ICS 168 214 0-12 
568 9122/1999 ICS 168 214 24-36 
640 10/18/1999 ICS 168 240 0-12 
642 10/18/1999 ICS 168 240 24-36 
643 10/18/1999 ICS 168 241 0-12 
645 10/18/1999 ICS 168 241 24-36 
126 11/16/1998 ICS 2500 40 0-12 
128 11/16/1998 ICS 2500 40 24-36 
123 11/16/1998 ICS 2500 41 0-12 
125 11/16/1998 ICS 2500 41 24-36 
153 11/2311998 ICS 2500 42 0-12 
155 11/23/1998 ICS 2500 42 24-36 
150 11123/1998 ICS 2500 43 0-12 
152 11123/1998 ICS 2500 43 24-36 
147 11123/1998 ICS 2500 44 0-12 
149 1112311998 ICS 2500 44 24-36 
144 11118/1998 ICS 2500 45 0-12 
146 11/18/1998 ICS 2500 45 24-36 
141 11/18/1998 ICS 2500 46 0-12 
143 11/18/1998 ICS 2500 . 46 24-36 
138 11118/1998 ICS 2500 47 0-12 
140 11/18/1998 ICS 2500 47 24-36 
135 11/18/1998 ICS 2500 48 0-12 
137 11/18/1998 ICS 2500 48 24-36 
132 11/16/1998 ICS 2500 49 0-12 
134 11/16/1998 ICS 2500 49 24-36 
129 11/16/1998 ICS 2500 50 0-12 
131 11/16/1998 ICS 2500 50 24-36 

201 11/811999 PES 168 25 0-6 

089 10/4/1999 PES 168 26 0-6 

087 10/4/1999 PES 168 27 0-6 

193 1118/1999 PES 168 28 0-6 

189 11/811999 PES 168 29 0-6 

187 11/811999 PES 168 30 0-6 

185 1112/1999 PES 168 31 0-6 

183 1112/1999 PES 168 32 0-6 

199 11/811999 PES 168 35 0-6 

197 11/811999 PES 168 36 0-6 

195 11/811999 PES 168 37 0-6 

191 11/811999 PES 168 38 0-6 

203 11/8/1999 PES 168 28127 sidewall 

234 11/911999 PES 168 29139 sidewall 

228 1119/1999 PES 168 31/241 sldewaU 

228 1119/1999 PES 168 321240 sidewall 

TABLEG-7 
SWMU 13 MINE FILL B HISTORICAL EXPLOSIVE DATA 

(mg/kg) 
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135TNB 13DNB 246TNT 24DNT 26DNT 2A46DT 2NT 

1 u 1 u 1 u 1U 1 u 0.14J 1 u 

1 u 1 u 1U 1 u 1 u 0.2J 1U 

1 u 1U 0.17J 1 u 1 u 0.12J 1 u 
0.25U 0.25U 0.25U 0.25U 0.26U 1.03 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 1.03 0.25U 

0.238 u 0.238U 0.449 0.238 u 0.248 u 0.238 u 0.238 u 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 

1 u 1U 0.2J 1U 1U 0.25J 1 u 
1U 1U 1U 1U 1 u 1 u 1 u 
1 u 1 u 1U 1U 1U 0.667J 1U 
1 u 1U 1 u 1U 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 1 u 1 u 1 u 
1 u 1 u 1U 1 u 1 u 1U 1U 
1 u 1U 1.8 1U 1U 1U 1U 
1 u 1 u 1U 1U 1U 1 u 1 u 
1U 1 u 1U 1U 1 u 1 u 1 u 
1 u 1 u 1U 1U 1 u 1 u 1U 
1U 1U 1.98 1U 1 u 1 u 1 u 
1 u 1 u 1 u 1U 1 u 1U 1U 

0.25U 0.25U 0.262 0.25U 0.26U 0.22J 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25 u 0.25U 
0.238 u 0.238 u 0.236 u 0.238 u 0.248 u 0.238 u 0.238 u 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25 u 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25 u 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25 u 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25 u 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25 u 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.156J 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 

1U 1 u 1.2 1U 1 u 0.78J 1 u 

1 u 1 u 4.8 1 u 1U 2U 1U 

1 u 1 u 9.5 1U 1 u 2.5 1U 

1 u 1 u 0.26J 1 u 1 u 1U 1 u 

1 u 1 u 0.19J 1 u 1U 1 u 1U 

1 u 1 u 0.12J 1U 1 u 1 u 1U 

1U 1U 1U 1 u 1 u 1 u 1 u 

1U 1 u 1U 1 u 1 u 1 u 1U 

1 u 1 u 3.2 1U 1 u 1U 1U 

1U 1 u 1.3 1 u 1 u 1 u 1 u 

1 u 1 u 1 1 u 1U 1U 1U 

1U 1 u 300 1U 1U 2U 1U 

1U 1U 0.89J 1 u 1 u 1 u 1 u 

1 u 1 u 7.1 1U 1U 1U 1U 

1 u 1 u 1 u 1U 1 u 1U 1U 

1 u 1 u 1U 1 u 1 u 1 u 1 u 

3NT 4A26DT 4NT HMX NB PETN ROX TETRYL 

1 u 1 u 1U 4 1 u 2.5U 2.4 1U 

1 u 1 u 1 u 1.8 1 u 2.5U 0.85J 1 u 

1 u 1 u 1 u 1000 1 u 2.5U 1.6 1 u 
0.25U 2.11 0.25 u 2.44 0.26U 0.25U 7.92 0.65U 
0.25U 0.749 0.25U 2.32 0.26U 0.25U 3.09 0.65U 

0.238 u 238U 238U 0.567J 0.248 u 238U 0.952 u 0.619U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65 u 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65 u 

1 u 0.284J 1 u 1.84 1 u 2.5U 0.16J 1 u 
1 u 1 u 1 u 0.0995J 1 u 2.5U 1 u 1 u 
1 u 0.548J 1U 0.864J 1 u 2.5U 0.208J 1 u 
1 u 1 u 1U 1 u 1 u 2.5U 1 u 1 u 
1 u 1 u 1 u 0.14J 1 u 2.5U 1 u 1 u 
1U 1 u 1 u 0.128J 1 u 2.5U 1 u 1 u 
1 u 1 u 1 u 7.4 1 u 2.5U 0.25J 1 u 
1 u 1U 1 u 1 1 u 2.5U 11 1 u 
1 u 1 u 1U 1 u 1 u 2.5U 0.22J 1 u 
1 u 1 u 1U 1 u 1U 2.5U 1 u 1 u 
1 u 0.277J 1U 3.66 1 u 2.5U 7.62 1 u 
1U 1 u 1 u 1U 1 u 2.5U 1 u 1 u 

0.25U 0.112J 0.25U 5.26 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65 u 

0.236 u 238U 238U 3.81 0.248 u 238U 0.952 u 0.619U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65 u 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1U 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26 u 0.25U 1 u 0.65U 
0.25 u 0.25U 0.25U 2.2U 0.26U 0.25U 1U 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65 u 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25 u 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25 u 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25 u 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1U 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65 u 
0.25U 0.185J 0.25U 3.54 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1U 0.65U 

1 u 0.36J 1 u 2.7 1 u 2.5U 14 1 u 

1 u 0.71 J 1 u 1.7 1U 2.5 u 7.2 1 u 

1 u 1.3 1 u 2.4 1 u 2.5U 10 1 u 

1 u 1U 1 u 0.22J 1 u 2.5U 1 u 1 u 

1 u 1 u 1 u 0.1 J 1U 2.5U 1 u 1 u 

1 u 1 u 1 u 1 u 1U 2.5U 1 u 1 u 

1 u 1U 1 u 1 u 1 u 2.5U 0.68J 1 u 

1 u 1U 1U 0.14J 1U 2.5U 0.53J 1 u 

1U 0.37J 1 u 6.3 1U 2.5U 10 1 u 

1 u 1U 1 u 0.17J 1 u 2.5U 1.6 1 u 

1U 1U 1U 0.17J 1 u 2.5U 0.76J 1 u 

1 u 2U 1 u 2.8 1U 2.5U 17 1 u 

1 u 1 u 1 u 1 u 1 u 2.5U 0.2J 1 u 

1U 1U 1U 0.7J 1 u 2.5U 7.8 1 u 

1 u 1 u 1 u 0.43J 1U 2.5U 1 u 1 u 

1 u 1 u 1 u 1 u 1U 2.5 u 1U 1 u 



ANALYTE 
MFBICSOR 

Sa"llle Date Analysis Building# G~d# Depth(ln.) 
PES# 
224 1119/1999 PES 168 32133 sldewaU 

218 1119/1999 PES 168 351203 sidewall 

222 1119/1999 PES 168 351214 sldewaH 

220 1119/1999 PES 168 35126 sldewaH 

207 1118/1999 PES 168 36/202 sidewall 

209 1118/1999 PES 168 38127 sldewaH 

205 1118/1999 PES 168 37/201 sidewaH 

230 1119/1999 PES 168 381140 sldewaH 

232 11/9/1999 PES 168 38139 sldewaH 
245 1126.11999 ICS 171 123 0-12 
247 1126.11999 ICS 171 123 24-36 
259 1/27/1999 ICS 171 125 0-12 
261 1/27/1999 ICS 171 125 24-36 
256 1127/1999 ICS 171 127 0-12 
258 1/27/1999 ICS 171 127 24-36 
303 219/1999 ICS 171 129 0-12 
305 21911999 ICS 171 129 24-36 
306 2117/1999 ICS 171 130 0-12 
308 2117/1999 ICS 171 130 24-36 
312 2117/1999 ICS 171 132 0-12 
314 2117/1999 ICS 171 132 24-36 
317 2125/1999 ICS 171 133 0-12 
319 2125/1999 ICS 171 133 24-36 
322 3/1/1999 ICS 171 135 0-12 
430 717/1999 ICS 171 173 0-12 
432 717/1999 ICS 171 173 24-36 
433 717/1999 ICS 171 174 0-12 
435 717/1999 ICS 171 174 24-36 
442 7/8/1999 ICS 171 175 0-12 
444 7/8/1999 ICS 171 175 24-36 
475 7/15/1999 ICS 171 184 0-12 
477 7/15/1999 ICS 171 184 24-36 
544 9/15/1999 ICS 171 206 0-12 
561 9/2211999 ICS 171 212 0-12 
577 912411999 ICS 171 218 0-12 
579 912411999 ICS 171 218 24-36 
621 9/30/1999 ICS 171 233 0-12 
623 9/30/1999 ICS 171 234 0-12 
634 10/1/1999 ICS 171 239 0-12 
636 10/1/1999 ICS 171 239 24-36 
664 10/1211999 ICS 171 248 0-12 
693 10/21/1999 ICS 171 258 0-12 
695 10/21/1999 ICS 171 258 24-36 
696 10/21/1999 ICS 171 259 0-12 
698 10/21/1999 ICS 171 259 24-36 
699 10/21/1999 ICS 171 260 0-12 
701 10/21/1999 ICS 171 260 24-36 
702 10/21/1999 ICS 171 261 0-12 
704 10/21/1999 ICS 171 261 24-36 

371 6/2/2000 PES 171 122 Q-6 

373 6/2/2000 PES 171 123 Q-6 

375 6/2/2000 PES 171 124 Q-6 

405 7/18/2000 PES 171 126 Q-6 

349 6/1/2000 PES 171 128 Q-6 

377 6/2/2000 PES 171 131 Q-6 

397 7/18/2000 PES 171 134 Q-6 

407 7/18/2000 PES 171 136 Q-6 

361 6/1/2000 PES 171 137 Q-6 

TABLEG-7 
SWMU 13 MINE ALL B HISTORICAL EXPLOSIVE DATA 

(mg/kg) 
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1351NB 13DNB 2461NT 24DNT 26DNT 2A46DT 2NT 

1U 1 u 1 u 1 u 1U 1U 1 u 
1U 1U 1 u 1 u 1 u 1U 1 u 
1U 1U 1.7 1U 1U 1U 1U 

1U 1U 0.3J 1U 1U 1U 1U 

1U 1U 2.8 1U 1U 1U 1U 

1 u 1U 0.86J 1U 1U 1U 1 u 
1 u 1U 0.43J 1U 1U 1U 1 u 
1 u 1 u 8.3 1 u 1U 1U 1 u 
1U 1U 390 1 u 1U 1U 1 u 

0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.278 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.238U 238U 0.236 u 0.238 u 0.248U 0236U 0.238U 
0.25U 0.25U 0.285J 0.25 u 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 1.16 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
238U 238U 0.238U 238U 0.248 u 0.238 u 0.238 u 
0.25U 0.25U 1.06 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.565 0.25U 0.26U 0.201 J 0.25U 
0.25U 0.25U 0.187J 0.25 u 0.26U 0.245J 0.25U 
025U 025U 0.533 025U 0.26U 0.191 J 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 025U 
0238U 0.238 u 0.238 u 0.238 u 0.248 u 0.238 u 0.238 u 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.238U 0.238 u 0.238 u 0.238 u 0.248 u 0.238 u 0.238 u 
0.25U 0.25U 0.25U 0.25 u 0.26U 0.25U 0.25U 
0.238U 0.238 u 5.59 0.238 u 0.248U 0.238 u 0.238 u 
0.227U 0.227U 0.227 u 0.227 u 0.236U 0.227 u 0.227U 
0.238U 0.238 u 0.238 u 0.238 u 0.248 u 0.238 u 0.238 u 
0.238U 0.238 u 0.238 u 0.238 u 0.248 u 0.238 u 0.238 u 

1 u 1 u 1U 1 u 1U 0.714J 1 u 
1 u 1 u 0.24J 1U 1 u 1 u 1 u 
1 u 1U 1.4 1 u 1 u 1U 1 u 
1 u 1U 0.5J 1 u 1 u 1 u 1 u 
1 u 1U 1 u 1 u 1 u 1U 1 u 
1 u 1 u 1 u 1 u 1 u 1U 1 u 
1 u 1U 1 u 1 u 1 u 1U 1 u 
1 u 1U 1 u 1 u 1 u 1U 1 u 
1U 1U 1 u 1U 1 u 1U 1 u 
1U 1U 0.13J 1U 1 u 1U 1 u 
1U 1U 1 u 1U 1 u 1U 1 u 
1U 1U 1 u 1U 1 u 1U 1 u 
1U 1U 1 u 1U 1 u 1U 1 u 
1 u 1U 1 u 1U 1 u 1U 1 u 
1U 1U 1 u 1U 1 u 1U 1 u 
1U 1U 1 u 1U 1 u 1U 1 u 
1U 1U 0.16J 1U 1 u 1U 1 u 
1U 1U 1 u 1U 1 u 1U 1 u 
1 u 1U 1 u 1U 1 u 1U 1 u 
1U 1U 0.47J 1U 1 u 1U 1 u 
1U 1U 1u 1 u 1 u 02J 1 u 
1U 1U 1 u 1U 1 u 1U 1 u 
1U 1U 0.8J 1U 1 u 1U 1 u 
1 u 1U 0.4J 1U 1 u 0.84J 1 u 
1 u 1 u 0.82J 1U 1 u 0.48J 1 u 
1 u 1 u 1 u 1U 1 u 1U 1 u 

3NT 4A26DT 4NT HMX NB PETN ROX TETRYL 

1 u 1 u 1 u 0.1 J 1 u 2.5U 1.9 1 u 
1 u 1 u 1 u 0.17J 1 u 2.5U 0.33J 1 u 
1 u 1 u 1 u 1U 1 u 2.5U 0.41 J 1 u 
1 u 1 u 1U 1U 1 u 2.5U 0.13J 1 u 
1U 1 u 1U 0.95J 1 u 2.5U 0.58J 1U 

1U 1U 1U 0.16J 1U 2.5U 0.25J 1 u 
1U 1U 1U 1 u 1U 2.5U 1 u 1 u 
1 u 1U 1U 0.4J 1 u 2.5U 4.8 1 u 
1 u 2U 1 u 3.6 2U 2.5U 290 1U 

0.25U 0.25U 0.25U 2.67 0.26U 0.25U 1 u 0.65U 
0.25U 0.593 0.25U 3.64 0.26U 0.25U 11.4 0.65U 
025U 0.332 0.25U 5390 0.26U 0.25U 1.46 0.65U 
0236U 238U 238U 2750 0.248 u 238U 4.92 619U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65 u 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 303 025U 2950 0.26U 0.25U 10.5 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25 u 1 u 0.65U 
0.238 u 0.238 u 0.238U 2.1 u 0.248J 0.236 u 0.952 u 0.619U 
0.25 u 0.794J 0.25U 10.9 0.26U 0.25U 12.5 0.65 u 
0.25U 0.269 0.25U 0.706J 0.26U 0.25U 0.652J 0.65U 
0.25U 0.672 0.25U 5.56 0.26U 0.25U 5.6 0.65U 
025U 0249J 025U 6.81 0.26U 0.25U 11.9 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25 u 1 u 0.65 u 

0.238 u 0.238 u 0.236U 2.1 u 0.248 u 0.238 u 0.952 u 0.619U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 

0.238 u 0.238 u 0238U 2.1 u 0.248 u 0.238 u 0.952 u 0.619 u 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 
0.238 u 0.43 0.238 u 37.1 0.248 u 0.25U 0.458J 0.619U 
0.227 u 0.227 u 0.227U 4.31 0.236 u 0.25U 1.26 0.591 u 
0.238 u 0.238 u 0.238 u 2.1 u 0.248 u 0.238 u 0.952 u 0.619U 
0.238 u 0.238 u 0.238 u 2.1 u 0.248 u 0.25U 0.952 u 0.619U 

1 u 0.613J 1U 2.11 1 u 2.5U 6.39 1 u 
1 u 0.17J 1U 4.6 1 u 2.5U 0.21 J 1 u 
1U 0.31 J 1U 0.19J 1 u 2.5U 0.27J 1 u 
1U 1 u 1U 0.31 J 1 u 2.5U 0.17J 1 u 
1U 0.12J 1U 0.44J 1 u 2.5U 0.1 J 1 u 
1U 0.12J 1U 1 u 1 u 2.5U 1 u 1 u 
1U 1U 1U 1 u 1 u 2.5U 1 u 1 u 
1U 1U 1U 0.12J 1 u 2.5U 0.47J 1 u 
1 u 1 u 1U 0.83J 1 u 2.5 u 0.1 J 1 u 
1 u 0.23J 1U 10 1 u 2.5U 2.1 1 u 
1U 1 u 1U 1 u 1 u 2.5 u 1 u 1 u 
1U 1 u 1U 0.14J 1 u 2.5U 0.38J 1 u 
1U 1 u 1U 0.16J 1 u 2.5U 1 u 1 u 
1U 1 u 1U 0.11 J 1 u 2.5U 0.51 J 1 u 
1U 1 u 1U 1 u 1 u 2.5U 1 u 1 u 
1U 1 u 1U 1 u 1 u 2.5U 1 u 1 u 
1U 1 u 1U 1.5 1 u 2.5U 4.8 1 u 
1U 1 u 1U 3.8 1 u 2.5U 13 1U 

1U 1 u 1U 3.7 1 u 2.5U 5.7 1U 

1U 0.25J 1U 3.4 1 u 2.5U 7.7 1U 

1 u 0.36J 1U 2.4 1U 2.5U 4.7 1U 

1U 1 u 1U 0.75J 1U 2.5U 1.5 1U 

1U 1 u 1U 2.7 1U 2.5U 2.8 1U 

1 u 0.7J 1U 2.3 1U 2.5 u 4.1 1 u 
1 u 0.69J 1U 440 1U 2.5 u 180 D 1 u 
1 u 1U 1 u 0.6J 1 u 2.5 u 2.2 1 u 



ANALYTE 
MFBICSOR 

5arrl>1e Date Analysis Building# Grid# Depth(in.) 
PES# 

353 611/2000 PES 171 138 Cl-6 
411 7/18/2000 PES 171 178 Cl-6 

393 7118/2000 PES 171 185 G-6 

387 7/18/2000 PES 171 217 Cl-6 

385 6/2/2000 PES 171 122/129 sidewall 

351 611/2000 PES 171 1281127 sidewall 

383 6/2/2000 PES 171 131/130 sidewall 

381 6/2/2000 PES 171 131/174 sidewall 

379 6/2/2000 PES 171 131/175 sidewall 

403 7/18/2000 PES 171 134/133 Sidewall 

401 7/18/2000 PES 171 134/135 sidewall 

399 7/18/2000 PES 171 1341184 sidewall 

409 7/18/2000 PES 171 1361135 sidewall 

369 611/2000 PES 171 137/127 sidewall 

367 611/2000 PES 171 1371239 sidewall 

363 611/2000 PES 171 1371258 sidewall 

365 611/2000 PES 171 137/260 sidewall 

355 611/2000 PES 171 1361127 sidewall 

359 611/2000 PES 171 1361173 sidewall 

357 611/2000 PES 171 1381239 sidewall 

395 7/18/2000 PES 171 185/184 sidewall 

391 7/18/2000 PES 171 217/133 sidewall 

389 7/1812000 PES 171 217/233 sidewall 
177 1211/1998 ICS 17312501 51 0-12 
179 1211/1998 ICS 17312501 51 24-36 
180 121211998 ICS 17312501 52 0-12 
162 121211998 ICS 173/2501 52 24-36 
183 1218/1998 ICS 17312501 53 G-12 
185 1218/1998 ICS 17312501 53 24-36 
412 6130/1999 ICS 17312501 147 G-12 
414 6/30/1999 ICS 17312501 147 24-36 
418 6130/1999 ICS 17312501 169 G-12 
420 6/30/1999 ICS 17312501 169 24-36 
625 9/30/1999 ICS 173/2501 235 0-12 
627 9/30/1999 ICS 173/2501 235 24-36 
661 10/1211999 ICS 173/2501 247 0-12 
663 10/1211999 ICS 173/2501 247 24-36 
669 10/18/1999 ICS 17312501 250 0-12 
671 10/18/1999 ICS 17312501 250 24-36 
708 10/26/1999 ICS 17312501 263 G-12 
710 10/26/1999 ICS 17312501 263 24-36 
711 10/2611999 ICS 17312501 264 G-12 
713 10/2811999 ICS 17312501 264 24-36 
714 11/3/1999 ICS 173/2501 265 0-12 
716 11/3/1999 ICS 173/2501 265 24-36 
717 11/3/1999 ICS 17312501 266 0-12 
719 11/3/1999 ICS 173/2501 266 24-36 
720 11/3/1999 ICS 173/2501 267 0-12 
722 11/311999 ICS 17312501 267 24-36 
723 11/311999 ICS 17312501 268 G-12 
725 11/311999 ICS 17312501 268 24-36 
508 812611999 ICS 17312501 194 G-12 
510 812611999 ICS 173/2501 194 24-36 
511 9/8/1999 ICS 17312501 196 G-12 
513 918/1999 ICS 17312501 196 24-36 
517 918/1999 ICS 173/2501 197 0-12 
519 918/1999 ICS 173/2501 197 24-36 

TABLEG-7 
SWMU 13 MINE FILL B HISTORICAL EXPLOSIVE DATA 

(mg/kg) 
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135TNB 13DNB 246TNT 24DNT 26DNT 2A46DT 2NT 

1U 1U 1 u 1U 1 u 1 u 1 u 
1U 1U 1.2 1U 1U 0.96J 1 u 
1U 1 u 0.45J 1U 1 u 0.48J 1 u 
1U 1U 8.2 1U 1 u 2.5U 1 u 
1U 1 u 0.39J 1U 1U 1 u 1 u 
1U 1 u 1 u 1U 1 u 1 u 1 u 
1 u 1 u 1 u 1U 1U 1 u 1 u 
1 u 1U 1 u 1U 1 u 1 u 1 u 
1 u 1 u 1U 1U 1 u 1 u 1 u 
1 u 1 u 1U 1U 1 u 1 u 1U 

1 u 1 u 0.86J 1U 1U 1 u 1 u 
1 u 1 u 1U 1U 1U 1 u 1U 

1 u 1 u 1U 1U 1U 0.78J 1U 

1 u 1U 1U 1U 1 u 1 u 1U 

1 u 1U 1U 1U 1 u 1U 1U 

1 u 1U 1U 1 u 1 u 1U 1 u 
1 u 1U 1U 1U 1 u 1U 1 u 
1 u 1U 1U 1U 1 u 1 u 1U 

1 u 1U 1U 1 u 1 u 1U 1 u 
1 u 1U 1U 1 u 1 u 1U 1 u 
1U 1 u 1U 1U 1 u 1 u 1 u 
1 u 1 u 1 u 1U 1 u 1 u 1 u 
1 u 1 u 1 u 1U 1 u 1 u 1 u 

0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25 u 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25 u 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 

0.238 u 0.238 u 0.238 u 0.238 u 248U 0.238 u 0.238 u 
0.238 u 0.238 u 0.238 u 0.238 u 0.248 u 0.238 u 0.238 u 
0.238 u 0.238 u 0.238 u 0.238 u 0.248U 0.238 u 0.238 u 

1 u 1 u 1 u 1U 1U 1 u 1 u 
1 u 1 u 1 u 1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1U 1 u 1 u 1 u 
1 u 1 u 0.13J 1U 1 u 0.17J 1 u 
1 u 1 u 1 u 1 u 1 u 1 u 1 u 
1 u 1 u 1U 1U 1 u 1 u 1 u 
1 u 1 u 1U 1U 1 u 1U 1 u 
1 u 1U 1U 1U 1U 1 u 1 u 
1 u 1 u 1U 1U 1U 1 u 1 u 
1 u 1U 1U 1U 1U 1 u 1 u 
1 u 1 u 1U 1U 1U 1 u 1 u 
1 u 1 u 1U 1U 1U 1 u 1 u 
1 u 1 u 1 u 1U 1 u 0.16J 1 u 
1 u 1 u 1 u 1 u 1 u 1 u 1 u 
1 u 1 u 1 u 1 u 1 u 0.16J 1U 
1 u 1 u 1U 1U 1 u 1U 1U 
1U 1U 1U 1 u 1 u 0.19J 1 u 
1 u 1 u 1U 1U 1 u 1U 1U 
1 u 1U 1U 1U 1 u 1U 1 u 
1 u 1U 1U 1U 1U 1U 1 u 
1 u 1 u 1U 1U 1U 1 u 1 u 
1 u 1 u 1U 1U 1U 1 u 1 u 
1 u 1 u 1U 1U 1U 1 u 1 u 
1 u 1 u 1 u 1U 1U 1 u 1 u 

3NT 4A26DT 4NT HMX NB PETN ROX TETRYL 

1 u 1U 1 u 0.81 J 1 u 2.5U 1.9 1 u 
1 u 1.1 1U 1300 1 u 2.5U 2900 1 u 
1 u 0.92J 1 u 0.84J 1 u 2.5U 1.5 1 u 
1 u 2.2 1U 240 1 u 4700 320 1 u 
1 u 1U 1U 0.15J 1 u 2.5U 0.12J 1 u 
1 u 1U 1U 0.99J 1 u 2.5U 2.7 1 u 
1U 1U 1U 1 u 1 u 2.5U 1 u 1 u 
1U 1U 1 u 1 u 1 u 2.5U 0.27J 1 u 
1 u 1U 1 u 2.7 1 u 2.5U 3.5 1 u 
1 u 1 u 1 u 1.2 1 u 2.5U 0.73J 1U 
1U 0.3J 1 u 0.72J 1 u 2.5U 0.19J 1U 

1 u 1U 1 u 1 u 1 u 2.5U 1U 1U 

1 u 0.63J 1 u 1.9 1 u 2.5U 3.6 1U 

1 u 1 u 1 u 0.38J 1U 2.5U 1 u 1 u 
1 u 1 u 1 u 1U 1U 2.5U 1 u 1 u 
1 u 1 u 1 u 2.3 1U 2.5U 1 u 1 u 
1U 1 u 1 u 1 u 1 u 2.5U 1 u 1 u 
1 u 1 u 1 u 3.2 1 u 2.5U 0.92J 1 u 
1 u 1 u 1 u 1U 1 u 2.5U 1 u 1 u 
1 u 1 u 1U 1U 1 u 2.5U 1 u 1 u 
1 u 1U 1U 1 u 1 u 2.5U 1U 1U 

1 u 0.5J 1 u 2.6 1 u 2.5U 0.57J 1U 

1U 1U 1 u 1 u 1 u 2.5U 1U 1 u 
0.25U 0.25U 0.25U 4.35 0.26 u 0.25U 0.488J 0.65U 
0.25U 0.25U 0.25U 3.08 0.26 u 0.25U 1U 0.65U 
0.25U 0.25U 0.25U 8 0.26 u 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.96 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 46.5 0.26U 0.25U 8.13 0.65U 
0.25U 0.25U 0.25U 4.73 0.26U 0.25U 2.07 0.65U 
0.25U 0.25U 0.25U 13.8 0.26 u 0.25U 4.75 0.65U 
0.238 u 0.238 u 0.238 u 2.1 u 248U 0.238 u 1.3P 0.619U 
0.238 u 0.238 u 0.238 u 10.7 0.248 u 0.238 u 0.952 u 0.619U 
0.238U 0.238 u 0.238 u 2.1 u 0.248 u 0.238 u 0.952 u 0.619U 

1U 0.2J 1 u 380 1 u 2.5U 2.4 1 u 
1U 1U 1 u 1.9 1U 2.5 u 0.95J 1 u 
1U 1U 1 u 1.1 1 u 2.5U 0.4J 1 u 
1 u 0.18J 1 u 0.85J 1 u 2.5U 0.2J 1 u 
1 u 1U 1 u 9.38 1 u 2.5U 0.188J 1 u 
1 u 1 u 1U 1.93 1 u 2.5U 0.563J 1 u 
1 u 0.23J 1U 4.5 1 u 2.5U 0.13J 1 u 
1 u 1 u 1U 2.1 1 u 2.5U 0.47J 1U 
1 u 1 u 1U 2.7 1 u 2.5U 1U 1U 
1U 1 u 1 u 1.5 1 u 2.5U 0.26J 1U 
1U 1 u 1 u 13 1 u 2.5U 2.3 1 u 
1U 1U 1 u 1.9 1 u 2.5U 0.44J 1 u 
1 u 0.24J 1 u 9.4 1 u 2.5U 0.1 J 1 u 
1 u 1U 1 u 3.4 1U 2.5U 0.31 J 1 u 
1 u 0.21 J 1 u 12 1U 2.5 u 6 1 u 
1 u 1U 1 u 6 1 u 2.5 u 9.8 1 u 
1 u 0.24J 1 u 7.9 1 u 2.5U 1.4 1 u 
1 u 1U 1 u 4.4 1 u 2.5U 0.59J 1 u 
1 u 1U 1U 3.92 1 u 2.5U 2.67 1 u 
1 u 1U 1U 0.687J 1 u 2.5U 0.664J 1 u 
1U 1 u 1U 20.8 1 u 2.5U 1.8 1 u 
1U 1 u 1U 2.11 1 u 2.5U 6.86 1U 
1 u 1 u 1U 5.76 1 u 2.5U 0.865J 1 u 
1U 1 u 1 u 0.807 J 1 u 2.SU 3.46 1 u 



ANALYTE 
MFBICSOR 

Sample Date Analysis Building# Grid# Depth(ln.) 
PES# 

514 918/1999 ICS 17312501 198 0-12 
516 918/1999 ICS 173/2501 198 24-36 
549 9122/1999 ICS 17312501 208 0-12 
551 9122/1999 ICS 173/2501 208 24-36 
552 9122/1999 ICS 173/2501 209 0-12 
554 9122/1999 ICS 173/2501 209 24-36 
341 3/19/1999 ICS 173/2501 151 0-12 
342 3/19/1999 ICS 173/2501 151 24-36 
371 6/17/1999 ICS 17312501 155 0-12 
373 6/17/1999 ICS 17312501 155 24-36 
374 6/17/1999 ICS 17312501 156 0-12 
376 6/17/1999 ICS 17312501 156 24-36 
383 6/18/1999 ICS 17312501 159 0-12 
385 6/18/1999 ICS 17312501 159 24-38 
389 8/1811999 ICS 173/2501 161 0-12 
538 9/1411999 ICS 173/2501 195 0-12 
540 9/1411999 ICS 173/2501 195 24-36 
236 12129/1998 ICS 173/2501 62 0-12 
238 12129/1998 ICS 173/2501 62 24-36 
563 9122/1999 ICS 17312501 213 0-12 
565 9122/1999 ICS· 17312501 213 24-36 
618 9/30/1999 ICS 17312501 232 0-12 
620 9/30/1999 ICS 17312501 232 24-36 
133 10/22/1999 PES 17312501 54 0-S 

135 10122/1999 PES 17312501 55 0-S 

137 10/2611999 PES 17312501 141 0-S 

091 10/5/1999 PES 17312501 168 0-S 

093 10/5/1999 PES 173/2501 204 0-S 

123 10/1611999 PES 173/2501 210 0-6 

127 10/1611999 PES 17312501 211 0-S 

131 10/19/1999 PES 17312501 236 0-S 

129 10/19/1999 PES 17312501 237 0-6 
141 10/26/1999 PES 17312501 249 0-6 

139 10/26/1999 PES 17312501 251 0-S 

214 11/9/1999 PES 17312501 262 0-S 

1n 1112/1999 PES 173/2501 141/147 sidewall 

175 1112/1999 PES 17312501 141/169 sidewall 

173 11/1/1999 PES 17312501 168/169 sidewall 

171 1111/1999 PES 17312501 210/169 sidewall 

167 11/1/1999 PES 173/2501 210/235 sidewall 

169 11/111999 PES 17312501 210/247 sidewall 

165 11/1/1999 PES 17312501 211/235 sidewall 

149 10128/1999 PES 17312501 2361250 sidewall 

147 10/28/1999 PES 173/2501 249/250 sidewall 

151 10/2811999 PES 17312501 251/235 sidewall 

216 11/9/1999 PES 17312501 2511264 sidewall 

179 1112/1999 PES 173/2501 541147 sidewall 

181 1112/1999 PES 173/2501 54153 sidewaU 

109 10/15/1999 PES 17312501 56 0-S 

119 10/15/1999 PES 17312501 57 0-S 

111 10/15/1999 PES 17312501 66 0-S 

113 10/15/1999 PES 173/2501 67 0-S 

417 8/28/2000 PES 173/2501 68 0-S 

421 8/28/2000 PES 17312501 69 0-S 

423 8/28/2000 PES 173/2501 69 sidewall 

427 8128/2000 PES 173/2501 70 0-S 

TABLEG-7 
SWMU 13 MINE FILL B HISTORICAL EXPLOSIVE DATA 

(mg/kg) 
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135TNB 13DNB 246TNT 24DNT 26DNT 2A46DT 2NT 

1 u 1 u 1U 1U 1 u 1 u 1 u 
1 u 1 u 1U 1 u 1 u 1 u 1 u 
1 u 1U 1U 1 u 1 u 1 u 1 u 
1 u 1U 1U 1 u 1 u 1 u 1 u 
1U 1U 1U 1U 1U 1U 1 u 
1U 1U 1U 1 u 1U 1 u 1U 

0.25 u 0.25 u 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 

0.217U 0.217U 0.217U 0.217U 0.226 u 0.217U 0.217U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 

0.238U 0.238U 0.238 u 0.238 u 0.248 u 0.238 u 0.238 u 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 

1 u 1U 1U 1 u 1 u 1 u 1 u 
1U 1U 1U 1 u 1 u 1U 1 u 

0.25U 0.25U 0.25U 0.25U 0.26U 0.25 u 0.25U 
0.25U 0.25U 0.25U 0.25U 0.26U 0.25U 0.25U 

1 u 1 u 0.12J 1 u 1U 0.1 J 1 u 
1 u 1 u 0.48J 1 u 1 u 1U 1 u 
1 u 1 u 0.15J 1U 1 u 1 u 1 u 
1 u 1U 1U 1U 1 u 1 u 1 u 

1 u 1U 1U 1U 1 u 1 u 1 u 

1 u 1U 1U 1U 1 u 1 u 1U 

1 u 1U 1U 1U 1 u 1 u 1 u 

1 u 1U 1U 1 u 1 u 1U • 1 u 

1 u 1U 1U 1 u 1 u 0.23J 1U 

1 u 1 u 1 u 1 u 1 u 1U 1 u 

1U 1 u 1U 1 u 1U 1 u 1 u 

1 u 1 u 1U 1U 1 u 1 u 1 u 

1 u 1U 1U 1 u 1 u 1U 1U 

1 u 1U 1 u 1 u 1U 1 u 1 u 

1 u 1 u 1U 1 u 1 u 1U 1 u 

1 u 1 u 0.2J 1U 1 u 1 u 1U 

1 u 1U 5.2 1 u 1 u 1U 1U 

1 u 1 u 1U 1 u 1U 1 u 1 u 

1 u 1 u 1U 1U 1 u 1 u 1 u 

1 u 1U 1U 1 u 1 u 1 u 1 u 

1 u 1U 1 u 1 u 1U 1 u 1 u 

1 u 1 u 1U 1 u 1U 0.15J 1 u 

1 u 1 u 1U 1 u 1 u 1 u 1 u 

1 u 1U 1U 1 u 1 u 1U 1U 

1 u 1U 1 u 1 u 1 u 1U 1 u 

1 u 1 u 1U 1 u 1U 1U 1U 

1 u 1 u 1U 1 u 1 u 1 u 1 u 

1 u 1u. 1U 1 u 1 u 1U 1U 

1 u 1U 1 u 1 u 1U 1U 1 u 

1 u 1 u 1U 1U 1U 0.13J 1 u 

1.23U 1.23U 0.187J 1.23li 1.23U 1.23U 1.23U 

1 u 1U 1U 1 u 1 u 1U 1 u 

1 u 1U 1U 1 u 1U 1 u 1 u 

1 u 1 u 0.83J 1U 1U 1 u 1U 

1.1 1 u 1.8 1 u 1 u 1 u 1 u 

1 u 1 u 0.26J 1 u 1U 1 u 1 u 

1 u 1U 1U 1 u 1U 1U 1U 

3NT 4A26DT 4NT HMX NB PETN ROX TETRYL 

1U 1 u 1 u 7.6 1U 2.5U 2.72 1 u 
1 u 1 u 1 u 0.467J 1 u 2.5U 2.53 1 u 
1 u 1 u 1 u 18 1 u 2.5U 10 1 u 
1 u 1U 1 u 2.1 1 u 2.5U 3.8 1 u 
1 u 0.15J 1U 17 1 u 2.5U 7.4 1 u 
1U 1U 1U 1.3 1U 2.5U 2.6 1 u 

0.25U 0.25U 0.25U 14.7 0.26 u 0.25U 13 0.65 u 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1.35 0.65 u 
0.25U 0.25U 0.25U 2.43 0.26U 0.25U 0.92J 0.65 u 
0.217U 0.217U 0.217U 1.91 u 0.226 u 0.217U 2.79 0.565 u 
0.25U 0.25U 0.25U 1.n 0.26U 0.25U 1.47 0.65 u 
0.238 u 0.238 u 0.238 u 1.5J 0.248 u 0.238 u 2.19 0.619 u 
0.25U 0.25U 0.25U 8.76 0.26U 0.25U 3.22 0.65U 
0.25U 0.25U 0.25 u 2.2U 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25 u 5.69 0.26U 0.25U 13.1 0.65U 

1 u 1 u 1 u 0.319J 1 u 2.5U 1.47 1 u 
1 u 1 u 1 U· 0.173J 1 u 2.5U 0.411 J 1 u 

0.25U 0.25U 0.25 u 11.6 0.26U 0.25U 1 u 0.65U 
0.25U 0.25U 0.25U 2.2U 0.26U 0.25U 1 u 0.65U 

1U 0.19J 1 u 1.2 1U 2.5U 0.9J 1 u 
1U 1U 1 u 0.56J 1U 2.5U 5.6 1 u 
1U 0.23J 1 u 4.9 1U 2.5U 6.4 1 u 
1U 1 u 1 u 0.19J 1U 2.5U 2.2 1 u 
1 u 1 u 1U 2.4 1U 2.5U 5.4 1 u 

1U 1 u 1 u 0.48J 1U 2.5U 1.9 1 u 

1U 1 u 1 u 4 1U 2.5U 3.7 1 u 

1U 1 u 1 u 3.2 1 u 2.5U 7.2 1 u 

1 u 1 u 1 u 1.9 1 u 2.5U 2 1 u 

1 u 1 u 1 u 4.7 1 u 2.5U 0.89J 1 u 

1U 1 u 1U 0.47J 1U 2.5U 2.2 1 u 

1U 1 u 1 u 3.3 1U 2.5U 3.9 1 u 

1U 1 u 1 u 0.67J 1 u 2.5U 3.4 1 u 

1 u 1 u 1 u 0.44J 1 u 2.5U 1.8 1 u 

1U 1 u 1U 0.83J 1U 2.5U 1.2 1 u 

1U 1 u 1 u 0.87J 1U 2.5U 1.5 1 u 

1 u 1 u 1 u 12 1 u 2.5U 29 D 1 u 

1 u 1 u 1 u 2.7 1 u 2.5U 1.1 1 u 

1U 1U 1 u 1.2 1 u 2.5U 0.19 J 1 u 

1U 1 u 1 u 0.3J 1U 2.5U 1 u 1 u 

1 u 1 u 1 u 1.8 1 u 2.5U 2.2 1 u 

1 u 1 u 1 u 1.4 1 u 2.5U 1.1 1 u 

1U 1 u 1 u 2.8 1 u 2.5U 1.1 1 u 

1U 1 u 1 u 1.7 1U 2.5U 1.2 1 u 

1 u 1 u 1 u 0.53J 1 u 2.5U 2.3 1 u 

1 u 1 u 1 u 1.2 1 u 2.5U 4.3 1 u 

1U 1 u 1 u 0.76J 1U 2.5 u 5.2 1 u 

1U 1 u 1 u 3.4 1U 2.5U 2.4 1 u 

1U 0.15J 1U 50 1U 2.5U 8.8 1 u 

1 u 1 u 1U 2.4 1 u 2.5U 3.2 1 u 

1.23U 1.23U 1.23U 0.401 J 1.23U 3.0BU 3.22 1.23U 

1U 1 u 1 u 4.2 1 u 2.5U 38 D 1 u 

1U 1 u 1U 0.26J 1U 2.5U 1.3 1 u 

1 u 1U 1U 0.55J 1U 2.5U 7.2 1 u 

1 u 1 u 1 u 2.1 1 u 2.5U 11 1 u 

1 u 1 u 1 u 1.2 1 u 2.5U 11 1 u 

1U 1 u 1 u 1.6 1U 2.5U 6.6 1 u 



ANALYTE 
MFBICSOR Sarr4>ie Date Analysis Building# Grid# Depth (In.) 

PES# 
429 8/28/2000 PES 173/2501 70 sldewaD 

425 8128/2000 PES 173/2501 71 ()-6 

419 8/28/2000 PES 173/2501 88 ()-6 

413 8/28/2000 PES 173/2501 89 ()-6 

063 9121/1999 PES 173/2501 93 ()-6 

125 10/16/1999 PES 173/2501 139 ()-6 

065 9/21/1999 PES 173/2501 142 ()-6 

043 9/20/1999 PES 17312501 143 ()-6 

415 8/28/2000 PES 173/2501 144 ()-6 

115 10/15/1999 PES 17312501 145 ()-6 

107 10/15/1999 PES 17312501 148 0-6 

117 10/15/1999 PES 173/2501 153 ()-6 

105 10/15/1999 PES 17312501 154 ()-6 

055 9121/1999 PES 17312501 163 ()-6 

039 9/20/1999 PES 173/2501 184 ()-6 

051 9121/1999 PES 173/2501 165 ()-6 

049 9121/1999 PES 173/2501 166 ()-6 

037 9/20/1999 PES 17312501 167 ()-6 

071 9/21/1999 PES 17312501 170 ()-6 

103 10/15/1999 PES 17312501 171 ()-6 

061 9/21/1999 PES 17312501 172 ()-6 

041 9/20/1999 PES 173/2501 186 ()-6 

045 9/20/1999 PES 17312501 187 ()-6 

053 9/21/1999 PES 17312501 188 0-6 
047 9/21/1999 PES 17312501 189 ()-6 

057 9/21/1999 PES 173/2501 190 ()-6 

059 9/21/1999 PES 173/2501 191 0-6 

099 10/1411999 PES 17312501 192 0-6 

101 10/1411999 PES 17312501 193 0-6 

035 9/20/1999 PES 17312501 199 0-6 

033 9/20/1999 PES 17312501 200 ()-6 

097 10/1411999 PES 173/2501 205 0-6 

095 10/1411999 PES 17312501 207 0-6 

143 10128/1999 PES 17312501 186/194 sidewall 

145 10/28/1999 PES 173/2501 187/196 Sidewall 

153 10/29/1999 PES 173/2501 187/197 sidewall 

155 10/29/1999 PES 17312501 188/197 sidewall 

157 10/29/1999 PES 17312501 188/198 sidewall 

159 11/1/1999 PES 17312501 199/198 sidewall 

161 11/1/1999 PES 173/2501 205/198 sidewall 

163 11/1/1999 PES 17312501 207/208 sidewaD 

211 1119/1999 PES 17312501 207/209 sidewall 

435 8129/2001 PES 17312501 72 ()-6 

433 8129/2001 PES 173/2501 73 0-6 

431 8/29/2001 PES 17312501 74 ()-6 

480 9/26/2001 PES 17312501 74 sidewall 

003 8123.'1999 PES 173/2501 75 ()-6 

453 9/26/2001 PES 17312501 85 ()-6 

455 9/26/2001 PES 17312501 88 ()-6 

457 9/2612001 PES 17312501 87 0-6 

441 9/17/2001 PES 17312501 90 ()-6 

461 9/26/2001 PES 17312501 91 ()-6 

459 9/26/2001 PES 173/2501 92 ()-6 

TABLEG-7 
SWMU 13 MINE FILL B HISTORICAL EXPLOSIVE DATA 

(mg/kg) 
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135TNB 13DNB 246TNT 24DNT 26DNT 2A46DT 2NT 

1.7 1U 3 1 u 1 u 1U 1 u 

1 u 1U 7.1 1 u 1 u 1.7 1 u 

1 u 1U 0.49J 1 u 1 u 1 u 1 u 

1U 1U 1U 1 u 1U 1 u 1 u 

1 u 1U 1U 1 u 1 u 1 u 1 u 

1 u 1U 0.19J 1 u 1 u 1 u 1U 

1 u 1U 1 u 1U 1 u 1 u 1U 

1 u 1U 1 u 1 u 1 u 1 u 1U 

1 u 1U 1 u 1U 1 u 1 u 1 u 

1 u 1U 1U 1 u 1 u 1 u 1 u 

1U 1 u 0.099J 1 u 1 u 1 u 1 u 

1.18U 1.18U 1.18 u 1.18U 1.18U 1.18U 1.18U 

1 u 1U 1U 1 u 1 u 1 u 1 u 

1 u 1 u 1U 1 u 1 u 1 u 1 u 

1U 1U 1U 1 u 1U 1 u 1 u 

1 u 1U 1U 1 u 1U 1 u 1 u 

1U 1U 1U 1 u 1U 1 u 1 u 

1 u 1U 1 u 1 u 1 u 1 u 1 u 
1 u 1U 1 u 1U 1 u 1 u 1 u 

1U 1 u 1 u 1U 1 u 1 u 1 u 

1U 1U 0.1 J 1U 1 u 1U 1 u 

1U 1 u 1 u 1U 1 u 1U 1 u 

1U 1U 1 u 1U 1 u 1 u 1 u 

1U 1 u 1 u 1 u 1 u 1U 1 u 

1U 1 u 1 u 1 u 1 u 1 u 1 u 

1 u 1 u 1U 1 u 1 u 1 u 1 u 

1 u 1U 1U 1 u 1 u 1 u 1 u 

1 u 1U 1 u 1 u 1 u 1 u 1 u 

1U 1 u 1 u 1U 1 u 1U 1 u 

1U 1 u 1 u 1 u 1 u 1 u 1 u 

1 u 1U 1U 1 u 1U 1 u 1 u 

1 u 1U 1 u 1 u 1 u 1 u 1 u 

1U 1 u 1 u 1U 1 u 1U 1 u 

1 u 1 u 1U 1 u 1U 1 u 1 u 

1 u 1U 1 u 1 u 1U 1 u 1U 

1 u 1 u 1 u 1 u 1 u 1 u 1 u 
1U 1 u 1U 1 u 1 u 1 u 1 u 

1 u 1 u 1U 1 u 1U 1 u 1 u 

1 u 1U 1 u 1 u 1 u 1 u 1U 

1 u 1 u 1 u 1 u 1 u 1 u 1 u 

1U 1 u 1 u 1U 1 u 1U 1 u 

1 u 1 u 1U 1 u 1 u 1 u 1 u 

0.25U 0.25U 0.26 0.25U 0.25U 0.25U 0.25U 

0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 

0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 

0.5U 0.5 u 0.5U 0.5U 0.5U 0.106J 0.5U 

1U 1U 1 u 1U 1 u 0.32J 1 u 

0.5U 0.5U 0.5U 0.5U 0.5U 0.181 J 0.5U 

0.5U 0.5U 1.16 0.5U 0.5U 0.334J 0.5U 

0.121 J 0.5U 11.4 0.5U 0.5U 0.319 PJ 0.5U 

0.5U 0.5U 0.035J 0.5U 0.5U 0.131 PJ 0.5U 

0.5U 0.5U 0.5U 0.5U 0.5U 0.104J 0.5U 

0.476 u 0.476 u 0.476 u 0.476U 0.476 u 0.476U 0.476 u 

3NT 4A26DT 4NT HMX NB PETN ROX TETRYL 

1 u 1U 1 u 1.8 1 u 2.5U 10 1U 

1U 1.3 1 u 5.5 1 u 2.5U 41 D 1U 

1U 1U 1 u 0.39J 1 u 2.5U 3.5 1 u 

1U 1 u 1 u 0.52J 1 u 2.5U 3.4 1 u 

1U 1U 1 u o.92J 1 u 2.5U 5.4 1 u 

1U 1U 1 u 0.47J 1 u 2.5U 2.2 1 u 

1U 1U 1U 1U 1 u 2.5U 0.56J 1 u 

1U 1U 1U 0.28J 1 u 2.5U 3.4 1 u 

1U 1U 1U 0.28J 1 u 2.5U 4 1 u 

1 u 1U 1U 1J 1 u 2.5U 0.82J 1 u 

1U 1U 1U 1.5 1 u 2.5U 2.3 1U 

1.18U 1.18 u 1.18U 1.18U 1.18 u 2.94U 0.875 J 1.18 u 

1U 1U 1 u 0.44J 1 u 2.5U 3.6 1U 

1U 1U 1 u 0.51 J 1 u 2.5U 1.7 1U 

1U 1U 1 u 4.30 1U 2.5U 260 1U 

1U 1U · 1 u 1.3 1U 2.5U 4.5 1U 

1U 1U 1 u 0.6J 1 u 2.5U 3.5 1U 

1U 1U 1 u 0.12J 1 u 2.5U 0.37J 1U 

1U 1U 1 u 0.13J 1 u 2.5U 1 1U 

1 u 1U 1 u 0.17J 1 u 2.5U 1.9 1U 

1 u 1U 1 u 1.5 1 u 2.5U 12 1U 

1 u 1U 1 u 0.92J 1 u 2.5U 6.2 1U 

1 u 1U 1 u 0.42J 1 u 2.5U 2.4 1U 

1 u 1U 1 u 0.16J 1 u 2.5U 1.3 1U 

1 u 1U 1U 0.17J 1 u 2.5U 1.1 1 u 

1U 1U 1 u 0.19J 1 u 2.5U 2.1 1 u 

1U 1U 1 u 1.1 1 u 2.5U 4.5 1U 

1U 1U 1 u 1 u 1 u 2.5U 1.7 1U 

1 u 1U 1 u 1.2 1 u 2.5U 5.3 1U 

1 u 1U 1 u 0.2J 1 u 2.5U 1.7 1U 

1U 1U 1 u 0.52J 1 u 2.5U 3.6 1 u 

1 u 1U 1 u 0.97J 1U 2.5U 1.9 1U 

1 u 1U 1 u 1.4 1 u 2.5U 2.3 1U 

1 u 1U 1U 1.4 1 u 2.5U 8 1U 

1U 1U 1 u 4.5 1 u 2.5U 11 1 u 

1 u 1U 1 u 0.86J 1 u 2.5U 3.1 1 u 

1 u 1U 1 u 0.41 J 1 u 2.5U 2.1 1U 

1 u 1U 1U 0.54J 1 u 2.5U 1.6 1 u 

1 u 1U 1 u 0.5J 1 u 2.5U 5.8 1 u 

1 u 1 u 1 u 3.8 1U 2.5U 13 1 u 

1 u 1U 1 u 1.4 1 u 2.5U 3.8 1U 

1 u 1U 1 u 0.94J 1 u 2.5U 1.3 1U 

0.25 u 0.25U 0.25U 0.73 0.25U 0.5U 2.8 0.25 u 

0.25U 0.25U 0.25U 0.14J 0.25U 0.5U 0.79 0.25U 

0.25U 0.25U 0.25U 0.88 0.25U 0.5U 6.3 0.25U 

0.5U 0.5U 0.5U 6.65 0.5U 0.5U 25.4 0.5 u 

1U 0.3J 1U 3.1 1 u 2.5U 7.8 1 u 

0.5U 0.5J 0.5U 2.95 0.5U 0.5U 8.89 0.5U 

0.5U 0.5J 0.5U 2.07 0.5U 0.5U 10.7 0.5U 

0.5U 0.5J 0.5U 1.32 0.5U 0.5U 12.1 0.5 u 

0.5U 0.045J 0.5U 0.806 0.5U 0.5U 6.42 0.5 u 

0.5U 0.5U 0.5U 0.696 0.5U 0.5U 5.76 0.5U 

0.476 u 0.476 u 0.476 u 0.776 0.476 u 0.476 u 4.69 0.476 u 



TABLEG-7 
SWMU 13 MINE FILL B HISTORICAL EXPLOSIVE DATA 

(mg/kg) 

ANALYTE 
MFBICSOR Sarl1>1e Date Analysis Building# Grtd# Depth (in.) 

PES# 
·479 9/26/2001 PES 173/2501 92 sidewall 

443 9/17/2001 PES 173/2501 148 Cl-6 

465 9/26/2001 PES 17312501 149 Cl-6 

463 9/26/2001 PES 173/2501 150 Cl-6 

478 9/26/2001 PES 173/2501 150 sidewall 

467 9126/2001 PES 17312501 151 Cl-6 
477 9/26/2001 PES 173/2501 151 sidewall 

445 9/17/2001 PES 173/2501 152 Cl-6 

469 9/26/2001 PES 17312501 155 Cl-6 

476 9/26/2001 PES 173/2501 155 sidewall 

451 9/17/2001 PES 173/2501 156 0-6 

449 9/17/2001 PES 173/2501 157 Cl-6 

447 9/17/2001 PES 173/2501 158 Cl-6 

437 8129/2001 PES 173/2501 159 Cl-6 

439 8129/2001 PES 173/2501 160 Cl-6 
473 9/26/2001 PES 173/2501 161 Cl-6 
471 9/2612001 PES 173/2501 162 Cl-6 

475 9/26/2001 PES 17312501 162 sidewall 

021 9/3/1999 PES 173/2501 58 0-6 

023 9/3/1999 PES 17312501 59 0-6 

025 9/3/1999 PES 17312501 60 Cl-6 

027 9/3/1999 PES 173/2501 61 Cl-6 
013 912/1999 PES 173/2501 63 0-6 

015 912/1999 PES 17312501 64 Cl-6 

017 912/1999 PES 173/2501 65 Cl-6 

001 8/23/1999 PES 17312501 76 0-6 

005 8/23/1999 PES 17312501 77 Cl-6 

009 8/2311999 PES 17312501 78 0-6 

029 9/3/1999 PES 17312501 79 Cl-6 

079 9/2411999 PES 173/2501 79 0-6 

075 912411999 PES 173/2501 80 Cl-6 
081 912411999 PES 17312501 81 0-6 

121 10/1611999 PES 173/2501 82 Cl-6 
077 9/2411999 PES 17312501 83 0-6 

007 8123/1999 PES 173/2501 64 Cl-6 
755 10/31/2000 ICS 174 279 0-12 
758 10/31/2000 ICS 174 279 24-36 
759 11/1/2000 ICS 174 280 0-12 
761 1111/2000 ICS 174 280 24-36 
762 11/1/2000 ICS 174 281 0-12 
764 11/1/2000 ICS 174 281 24-36 

U - non-detect 
J - an estimated value, the result Is less than the quantltation limit but greater than zero 
D - identified In an analysis at a secondary dilution factor 

135TNB 

0.5U 

0.5U 

0.5U 

0.476 u 
0.5U 

0.5U 

0.5U 

0.5U 

0.5U 

o.su 
0.476U 

0.5U 

0.5U 

0.25U 

0.25U 

0.5U 

0.476 u 
0.5U 

1 u 
1 u 
1U 

1 u 
1 u 
1U 

1 u 
1 u 
1 u 
1 u 
1 u 
1.1 

1 u 
1 u 
1 u 
1 u 
1 u 

0.476 u 
0.476U 
0.5U 
0.5U 
0.5U 
0.5U 

P - Indicates a dlfterence in quantitatlon of >25% between prtmary and secondary columns 
E - Indicates compounds whose concentrations exceed the calibration range of the Instrument 

13DNB 

0.5U 

0.5U 

0.5U 

0.476 u 
0.5U 

0.5U 

0.5U 

0.5U 

0.5U 

0.5U 

0.476U 

0.5U 

0.5U 

0.25 u 
0.25U 

0.5U 
0."76 u 

0.5U 

1 u 
1 u 
1U 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1U 

1 u 
1 u 
1 u 
1 u 

0.476 u 
0.476 u 
0.5U 
0.5U 
0.5U 
0.5U 
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246TNT 24DNT 26DNT 2A46DT 2NT 

0.321 J 0.5U 0.5U 0.175J 0.5U 

0.437 J 0.5U 0.5U 0.238 PJ 0.5U 

0.5U 0.5U 0.5U 0.095PJ 0.5U 

0.476U 0.476U 0.476U 0.102 PJ 0.476U 

0.5U 0.5U 0.5U 0.5U 0.5U 

0.5U 0.5U 0.5U 0.5U 0.5U 

0.5U 0.5U 0.5U 0.5U 0.5U 

0.5U 0.5U 0.5U 0.5U 0.5U 

0.5U 0.5U 0.5U 0.5U 0.5U 

o.su 0.5U 0.5U 0.138J 0.5U 

0.476U 0.476 u 0.476 u 0.055 PJ 0.476U 

0.5U 0.5U 0.5U 0.052 PJ 0.5U 

0.5U 0.5U 0.5U 0.074 PJ 0.5U 

0.25U 0.25U 0.25U 0.25U 0.25U 

0.25U 0.25 u 0.25U 0.25U 0.25U 

0.5U 0.5U 0.5U 0.5U 0.5U 

0.476 u 0.476 u 0.476 u 0.476 u 0.476U 

0.5U 0.5U 0.5U 0.5U 0.5U 

1U 1U 1 u 1 u 1 u 
1U 1 u 1 u 1U 1U 

1U 1 u 1U 1U 1 u 
1U 1U 1 u 1U 1 u 
1U 1 u 1 u 1 u 1 u 
1U 1 u 1 u 1U 1U 

1U 1U 1 u 0.155J 1 u 
0.18J 1 u 1 u 0.18J 1U 

0.82J 1 u 1 u 1 u 1 u 
0.99J 1 u 1U 0.52J 1U 

9.22 1U 1 u 1.49 1 u 
3.6 1 u 1U 1U 1U 

1U 1U 1 u 1 u 1 u 
1 u 1 u 1U 1U 1U 

1U 1U 1 u 1 u 1 u 
1 u 1 u 1 u 1U 1U 

1U 1 u 1 u 0.13J 1 u 
0.476 u 0.476 u 0.476 u 0.476U 0.476U 
0.476 u 0.476 u 0.476U 0.476 u 0.476 u 
0.5U 0.5U 0.5U 0.5U 0.5U 
0.5U 0.5U 0.5U 0.5U 0.5U 
0.5U 0.5U 0.5U 0.5U 0.5U 
0.5U 0.5U 0.5U 0.5U 0.5U 

3NT 4A26DT 4NT HMX NB PETN ROX TETRYL 

0.5U 0.5J 0.5U 7.47 0.5U 0.5U 14 0.5U 

0.5U 0.252PJ 0.5U 1.84 0.5U 0.5U 15.4 0.5U 

0.5U 0.5U 0.5U 0.358J 0.5U 0.5U 1.42 0.5U 

0.476 u 0.476 u 0.476U 0.592 0.476 u 0.476 u 2.3 0.476 u 
0.5U 0.5U 0.5U 0.081 J 0.5U 0.5U 0.039 PJ 0.5U 

0.5U 0.5U 0.5U 0.465PJ 0.5U 0.5U 1.68 0.5U 

0.5U 0.5U 0.5U 0.289J 0.5U 0.5U 0.127J 0.5U 

0.5U 0.5U 0.5U 0.502 0.5U 0.5U 4.41 0.5U 

0.5U 0.5U 0.5U 0.462J o.su 0.5U 0.965 0.5U 

0.5U 0.5PJ 0.5U 1.95 0.5U 0.5U 6.12 0.5U 
0.476U 0.476U 0.476U 4.46 0.476U 0.476 u 1.47 0.476 u 
0.5U 0.5U 0.5U 0.976 0.5U 0.5U 2.15 0.5U 

0.5U 0.5U 0.5 u 0.912 0.5U 0.5U 5.25 0.5U 

0.25U 0.25U 0.25U 1.3 0.25U 0.5U 2 0.25U 

0.25U 0.25U 0.25U 1 0.25U 0.5U 0.7 0.25U 
0.5U 0.5U 0.5U 0.16J 0.5U 0.5U 0.238J 0.5U 

0.476 u 0.476 u 0.476U 0.395J 0.476 u 0.476 u 0.503 0.476 u 
0.5U 0.5U 0.5U 0.185J 0.5U 0.5U 0.251 J 0.5U 

1 u 1 u 1U 1.16 1U 2.5 u 3.04 1 u 
1 u 1 u 1 u 2.28 1 u 2.5 u 6.06 1 u 
1U 1 u 1 u 4.31 1 u 2.5U 4.16 1 u 
1 u 1 u 1U 3.46 1 u 2.5U 0.482J 1 u 
1U 1 u 1U 1.51 1U 2.5U 0.386J 1 u 
1 u 1 u 1 u 1.21 1 u 2.5U 7.65 1 u 
1 u 0.116J 1U 2.17 1U 2.5U 4.73 1 u 
1 u 1 u 1 u 2.7 1 u 2.5U 4.5 1 u 
1 u 1 u 1 u 1.2 1 u 2.5U 6.5 1 u 
1 u 0.99J 1 u 2.6 1U 2.5U 11 1 u 
1 u 1 u 1 u 3.74 1 u 2.5U 15.6 1 u 
1 u 0.21 J 1 u 2.7 1U 2.5U 9.1 1 u 
1 u 1 u 1 u 0.14J 1 u 2.5U 0.72J 1 u 
1 u 1U 1 u 0.27J 1U 2.5U 4.1 1 u 
1 u 1 u 1 u 0.26J 1 u 2.5U 2.3 1 u 
1 u 1U 1 u 0.11 J 1U 2.5U 1.5 1 u 
1 u 0.1 J 1 u 2.9 1 u 2.5U 12 1 u 

0.476 u 0.476 u 0.476 u 0.476 u 0.476U 0.476 u 0.476 u 0.476 u 
0.476U 0.476 u 0.476U 0.476 u 0.476U 0.476 u 0.476 u 0.476 u 
0.5U 0.5U 0.5 u 0.5U 0.5U 0.5 u 0.5U 0.5U 
0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 
0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5 u 
0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 



SAMPLING ROUND 03 03 
LOCATION 13VG01 13VG01 
SAMPLE NUMBER 13VG001010001 13VG002020001 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 912112004 9121/2004 
Energetics (malkal 
1 3,5-TRINITROBENZENE 0.5 UJ 0.5 UJ 
1,3-DINITROBENZENE 0.5 u 0.5 u 
2,4,6-TRINITROTOLUENE 0.5 u 0.5 u 
2 4-DIAMINO-&NITROTOLUENE 0.5 UJ 0.5 UJ 
2,4-DINITROTOLUENE 0.5 u 0.5 u 
2,6-DIAMIN0-4-NITROTOLUENE 1.4 J 0.5 UJ 
2,6-DINITROTOLUENE 0.93 J 0.5 u 
2-AMIN0-4,6-DINITROTOLUENE 0.5 u 0.5 u 
2-NITROTOLUENE 0.5 u 0.5 u 
3,5-DINITROANILINE 0.5 UJ 0.5 UJ 
3-NITROTOLUENE 0.5 u 0.5 u 
4,4'-TN-AZOXY 1 UJ 1 UJ 
4-AMIN0-2,6-DINITROTOLUENE 0.5 u 0.5 u 
4-NITROTOLUENE 0.5 u 0.5 u 
DNX 0.5 UJ 0.5 UJ 
HMX 0.5 u 0.5 u 
MNX 1.5 J 0.5 UJ 
NITROBENZENE 0.5 u 0.5 u 
ROX 0.5 u 0.5 u 
TETRYL 0.5 UR 0.5 UR 
TNX 0.58 J 0.5 UJ 

Vegetation samples were only collected in sampling round 3. 

03 
13VG02 

TABLEG-7 

SUMMARY OF ANALYTIC RESULTS 
VEGETATION ROUNDS 1 THROUGH 3 

SWMU 13 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
PAGE1 OF2 

03 03 
13VG02 13VG03 

13VG003010001 13VG004020001 13VG008030001 
NORMAL NORMAL NORMAL 
9121/2004 9/21/2004 912112004 

0.5 UJ 0.5 UJ 0.5 UJ 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 UJ 0.5 UJ 0.5 UJ 
0.5 u 0.5 u 0.5 u 

0.5 UJ 0.5 UJ 0.5 UJ 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 UJ 0.5 UJ 0.5 UJ 
0.5 u 0.5 u 0.5 u 
1.68 J 1 UJ 1 UJ 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 UJ 0.5 UJ 0.5 UJ 
0.5 u 0.5 u 0.5 u 
1.3 J 1.8 J 1.3 J 
0.5 u 0.5 u 0.5 u 
1.9 J 0.5 u 0.5 u 

0.5 UR 0.5 UR 0.5 UR 
0.5 UJ 0.5 UJ 0.5 UJ 

03 03 03 03 
13VG03 13VG04 13VG04 13VG04 

13VG009010001 13VG005030001 13VG006010001 13VG006010001-D 
NORMAL NORMAL NORMAL DUP 
912112004 9121/2004 912112004 912112004 

0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 
0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 
0.5 UJ 0.5 UJ 0.5 UR 0.5 UJ 
0.5 u 0.5 u 0.5 u 0.5 u 

0.5 UJ 0.5 UJ 0.5 UR 0.5 UJ 
0.5 u 0.5 lJ 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 

0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 
0.5 u 0.5 u 0.5 u 0.5 u 
1 UJ 1 UJ 1 UJ 1 UJ 
0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 
0.5 UJ 3.8 J 0.5 UR 0.5 UJ 
0.57 J 0.5 u 0.5 UJ 6.5 J 
0.54 J 2.3 J 0.86 J 1.4 J 
0.5 u 0.5 u 0.5 u 0.5 u 
1.6 J 0.5 u 0.5 u 1.9 J 

0.5 UR 0.5 UR 0.5 UR 0.5 UR 
0.5 UJ 0.5 UJ 0.5 UJ 1.9 J 



SAMPLING ROUND 03 03 
LOCATION 13VG04 13VG05 
SAMPLE NUMBER 13VG007020001 13VG010030001 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 912112004 9121/2004 
Eneraetics (matKaJ 

1,3,5-TRINITROBENZENE 0.5 UJ 0.5 UJ 
1,3-DINITROBENZENE 0.5 u 0.5 u 
2,4,6-TRINITROTOLUENE 0.5 u 0.5 u 
2,4-DIAMIN0-6-NITROTOLUENE 0.5 UJ 0.5 UJ 
2,4-DINITROTOLUENE 0.5 u 0.5 u 
2,6-DIAMIN0-4-NITROTOLUENE 0.5 UJ 0.5 UJ 
2,6-DINITROTOLUENE 3 J 2 J 
2-AMIN0-4,6-DINITROTOLUENE 3.4 J 0.5 u 
2-NITROTOLUENE 0.5 u 0.5 u 
3,5-DINITROANILINE 0.5 UJ 0.5 UJ 
3-NITROTOLUENE 0.5 u 0.5 u 
4,4'-TN-AZOXY 1 UJ 1 UJ 
4-AMIN0-2,6-DINITROTOLUENE 0.5 u 0.5 u 
4-NITROTOLUENE 0.5 u 0.5 u 
DNX 0.5 UJ 0.5 UJ 
HMX 0.5 u 0.75 J 
MNX 0.5 UJ 1.3 J 
NITROBENZENE 0.5 u 0.5 u 
ROX 4.5 J 4.8 J 
TETRYL 0.5 UR 0.5 UR 
TNX 0.5 UJ 0.5 UJ 

Vegetation samples were only collected in sampling round 3. 

TABLEG·7 

SUMMARY OF ANAL vnc RESULTS 
VEGETATION ROUNDS 1 THROUGH 3 

SWMU 1_3 (MINE FILL B) 
NSWCCRANE 

CRANE, INDIANA 
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03 03 
13VG05 13VG06 

03 
13VG06 

13VG011020001 13VG012010001 13VG013020001 
NORMAL NORMAL NORMAL 
9121/2004 9121/2004 9121/2004 

0.5 UJ 0.5 UJ 0.5 UJ 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 UJ 0.5 UJ 0.5 UJ 
0.5 u 0.5 u 0.5 u 
0.5 UJ 0.5 UJ 0.5 UJ 
7.9 J 1.8 J 2.1 J 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 UJ 0.5 UJ 0.5 UJ 
0.5 u 0.5 u 0.5 u 
1 UJ 1 UJ 1 UJ 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 UJ 0.5 UJ 0.5 UJ 
0.64.J 2.6 J 0.5 u 
1.4 J 1.2 J 2 J 
1.1 J 0.5 u 0.5 u 
0.5 u 1.9 J 0.5 u 

0.5 UR 0.5 UR 0.5 UR 
0.5 UJ 0.5 UJ 0.5 UJ 

03 03 03 
13VG07 13VG08 13VG09 

13VG014030001 13VG015040001 13VG016030001 
NORMAL NORMAL NORMAL 
9121/2004 9121/2004 9121/2004 

0.5 UJ 0.5 UJ 0.5 UJ 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 UJ 0.5 UJ 0.5 UJ 
0.5 u 0.5 u 0.5 u 
0.5 UJ 0.5 UJ 0.5 UJ 
0.5 u. 0.5 u 1.7 J 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 UJ 0.5 UJ 0.5 UJ 
0.5 u 0.5 u 0.5 u 
1 UJ 1 UJ 1 UJ 

0.5 u 0.5 u 0.5 u 
0.5 u 0.5U 0.5 u 
0.5 UJ 0.5 UJ 3.1 J 
0.5 u 0.57 J 0.66 J 

2 J 0.5 UJ 0.5 UJ 
0.5 u 0.5 u 0.5 u 
6 J 0.5 u 8.6 J 

0.5 UR 0.5 UR 0.5 UR 
0.5 UJ 0.5 UJ 0.5 UJ 



ANALYTE 
MFBICSOR 

Sample Date Analysis Building# Grid# 
PES# 

9 5/18/1998 ICS 165 2 
12 5/18/1998 ICS 165 2 
13 5/18/1998 ICS 165 3 
15 5/18/1998 ICS 165 3 
16 5/19/1998 ICS 165 4 
18 5/19/1998 ICS 165 4 
19 5/19/1998 ICS 165 5 
22 5/19/1998 ICS 165 5 
23 5/19/1998 ICS 165 6 
25 5/19/1998 ICS 165 6 
26 5/19/1998 ICS 165 7 
28 5/19/1998 ICS 165 7 
29 5/19/1998 ICS 165 8 
32 5/19/1998 ICS 165 8 
33 5/19/1998 ICS 165 9 
35 5/19/1998 ICS 165 9 
36 5119/1998 ICS 165 10 
38 5/19/1998 ICS 165 10 
39 5/20/1998 ICS 165 11 
42 5/20/1998 ICS 165 11 
44 5/20/1998 ICS 165 12 
46 5/20/1998 ICS 165 12 
47 5/20/1998 ICS 165 13 
49 5/20/1998 ICS 165 13 
51 5/20/1998 ICS 165 14 
53 5/20/1998 ICS 165 14 
54 5/20/1998 ICS 165 15 
56 5/20/1998 ICS 165 15 
57 5/21/1998 ICS 165 16 
59 5/21/1998 ICS 165 16 
60 5/21/1998 ICS 165 17 
62 5/21/1998 ICS 165 17 
63 5/21/1998 ICS 165 18 
65 5/21/1998 ICS 165 18 
66 5/21/1998 ICS 165 19 
68 5/21/1998 ICS 165 19 
69 6/10/1998 ICS 165 20 
71 6/10/1998 ICS 165 20 
72 6/10/1998 ICS 165 21 
74 6/10/1998 ICS 165 21 
78 6/11/1998 ICS 165 23 
80 6/11/1998 ICS 165 23 
81 6/11/1998 ICS 165 24 
83 6/11/1998 ICS 165 24 
84 6/23/1998 ICS 165 94 
86 6/23/1998 ICS 165 94 

TABLEG-8 
SWMU 13 MINE FILL B HISTORICAL METALS DATA 

(mg/kg) 
Page 1of11 

MERCURY ALUMINUM ARSENIC BARIUM 

Depth (in.) 

0-12 0.05J 19100 11.1 J 111 
24-36 0.07 19200 10.2J 72.6 
0-12 0.06J 18500 8.2J 96.8 

24-36 0.04J 12700 8.7 J 67.6 
0-12 0.02U 10800 8.3J 84.8 

24-36 0.02U 9800 6.3J 61.3 
0-12 0.02U 13500 8.7J 70.2 
24-36 0.02U 6010 3.3J 39.4 
0-12 0.02U 13900 9.6J 107 

24-36 0.02U 12100 8.4J 74.4 
0-12 0.02U 11400 7.3J 116 

24-36 0.02U 16100 8.2J 95.6 
0-12 0.02U 15300 9.9J 88 

24-36 0.02U 18200 12.5J n.6 
0-12 0.03J 13500 8.3J 73.2 

24-36 0.02U 13300 6.4J 84.3 
0-12 0.02U 8870 6.5J 47 
24-36 0.02U 8730 4.9J 58.9 
0-12 0.02U 14300 10.7J 85.6 

24-36 0.02U 13800 8.4J 67.2 
0-12 1.2J 15700 8.2J 131 

24-36 0.04J 13100 5.4J 91 
0-12 0.02U 14700 5.9J 119 

24-36 0.02U 13100 7.2J 64.7 
0-12 0.02U 17100 9.5J 123 

24-36 0.02U 11100 4.8J 58.4 
0-12 0.03J 13600 12.1 J 115 

24-36 0.02U 17500 10.6J 110 
0-12 0.04U 16700 10.4J 86.5 

24-36 0.04U 11600 6.1 J 48.4 
0-12 0.04U 14800 8.5J 57.5 

24-36 0.04U 9420 3.7 J 41.6 
0-12 0.04U 13100 6.4J 42.7 
24-36 0.04U 8440 3.6J 34 
0-12 0.04U 13800 6.2J 43.4 

24-36 0.04U 9870 3.9J 28.1 
0-12 0.05J 15300 10.5J 106 
24-36 0.05J 13800 11.2J 95.7 
0-12 0.04U 11900 9.1 J 118 

24-36 0.04U 18200 15.3J 64.4 
0-12 0.19 J 14300 8.9J 1160 J 

24-36 0.04J 15700 10.4J 155 J 
0-12 0.05J 15500 9.6J 123J 

24-36 0.04U 13500 6.8J 88.9J 
0-12 0.04U 9110 7.9J 88.7 

24-36 0.04U 14300 9.8J 91.6 

CADMIUM CHROMIUM LEAD SELENIUM SILVER 

0.04W 21.7 J 22.1 J 1.3J 0.17 u 
0.04 UJ 23.8J 13.7 J 0.75J 0.15U 
0.13J 22.1 J 23.7J 0.84J 0.17U 

0.04UJ 19.4J 17 J 1.2J 0.14 u 
0.04U 14.9 16.9 1.1 J 0.15U 
0.04U 13.5 11.1 0.48 u 0.14U 
0.03U 18.9 16.8 0.87 J 0.14 u 
0.03U 7.7 7 0.46U 0.14U 
0.04U 17.1 20.1 1 J 0.17U 
0.04U 24 23.1 1.2J 0.14U 
0.04U 14.7 29.1 0.84J 0.14 u 
0.04U 17.9 15 1 J 0.15U 
0.16U 19.2 28.7 1.2J 0.13U 
0.04U 22.9 12.7 1.5J 0.14U 
0.03U 18.8 26 0.75J 0.14U 
0.03U 14.8 15.7 0.96J 0.14U 
0.04U 14.8 21.6 0.49U 0.15 u 
0.04U 15 9.7 J 0.58J 0.14U 
0.11 u 19.2J NA 6.7 J 0.14U 
0.04U 19 NA 0.84J 0.14 u 

1.3 23.5 NA 1.1 J 0.15U 
0.05U 15.2 NA 0.62J 0.14U 
0.16U 17.2 NA 0.62J 0.14U 
0.04U 18.3 NA 0.49U 0.15 u 
0.06U 20.3 NA 1 J 0.14 u 
0.03U 12.2 NA 0.47U 0.14U 
0.51 J 21.4 55.5J 1 J 0.15U 
0.04U 21.9 NA 0.97 J 0.14U 
0.03U 19.9 19.4 0.44U 0.13U 
0.04U 14.6J 10.4J 0.47U 0.14U 
0.04U 17.8 13.4 0.48U 0.14U 
0.04U 11.7 7.3J 0.47U 0.14U 
0.03U 15.7 11.6 J 0.47 u 0.14U 
0.03U 9.6 7.8J 0.46U 0.14U 
0.04U 19.5 12.1 0.48 u 0.14 u 
0.04U 10.8 7.3J 0.48 u 0.14U 
0.04U 18.2 19.8 0.62J 0.3U 
0.04U 20.1 18.1 0.86J 0.14U 
0.05J 21.4 44.4 0.97 J 0.15U 
0.04U 24.1 17.3 0.53J 0.17U 
0.27J 22.8J 36.2J 0.96J 0.15 u 
0.04U 18.3 15.7 J 0.8J 0.15 u 
0.04U 17.6 18.1 J 1.1 J 0.16U 
0.04U 17.5 13.1 J 0.66J 0.14U 
0.28U 19.5 19.7 0.48 u 0.14U 
0.04U 18 18.1 1.1 J 0.15 u 



ANALYTE 
MFBICSOR 

Sample Date Anaiysis Building# Grid# 
PES# 

87 6/2311998 ICS 165 95 
89 6/2311998 ICS 165 95 
90 7/20/1998 ICS 165 96 
92 7/20/1998 ICS 165 96 
93 7/21/1998 ICS 165 97 
95 7/21/1998 ICS 165 97 
96 7/21/1998 ICS 165 98 
98 7/21/1998 ICS 165 98 
99 7/2111998 ICS 165 99 
101 7/21/1998 ICS 165 99 
102 7/21/1998 ICS 165 100 
104 7/21/1998 ICS 165 100 
105 7/2311998 ICS 165 101 
107 7/2311998 ICS 165 101 
750 10/31/2000 ICS 165 277 
752 10/31/2000 ICS 165 277 
753 10/31/2000 ICS 165 278 
289 2/311998 ICS 166 112 
436 7/8/1999 ICS 166 176 
438 7/8/1999 ICS 166 176 
448 7/9/1999 ICS 166 179 
450 7/9/1999 ICS 166 179 
451 7/9/1999 ICS 166 180 
453 7/9/1999 ICS 166 180 
466 7/14/1999 ICS 166 182 
468 7/14/1999 ICS 166 182 
469 7/14/1999 ICS 166 183 
471 7/14/1999 ICS 166 183 
572 9/2211999 ICS 166 216 
574 9/2211999 ICS 166 216 
580 9/27/1999 ICS 166 219 
582 9/27/1999 ICS 166 219 
586 9/27/1999 ICS 166 221 
588 9/27/1999 ICS 166 221 
589 9/27/1999 ICS 166 222 
591 9/27/1999 ICS 166 222 
592 9/27/1999 ICS 166 223 
594 9/27/1999 ICS 166 223 
595 9/27/1999 ICS 166 224 
597 9/27/1999 ICS 166 224 
610 9/28/1999 ICS 166 229 
612 9/28/1999 ICS 166 229 
613 9/28/1999 ICS 166 230 
615 9/28/1999 ICS 166 230 
631 1011/1999 ICS 166 238 
633 10/1/1999 ICS 166 238 

TABLE G-8 
SWMU 13 MINE FILL B HISTORICAL METALS DATA 

(mg/kg) 
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MERCURY ALUMINUM ARSENIC BARIUM 

Depth (in.) 

0-12 0.05J 15600 13.4J 73.5 
24-36 0.04U 15000 10.5 J 100 
0-12 0.07 J 10200 9.7J 76.8 

24-36 0.04U 11500 7.7J 101 
0-12 0.06 12400 8.5J 84.9 

24-36 0.05 10600 SJ 63.8 
0-12 0.06 10700 8.2J 57.5 
24-36 0.05J 12400 9.5J 97.4 
0-12 0.05 10400 8.4J 68.9 
24-36 0.04U 11500 7J 97.8 
0-12 0.06 10400 6.7J 87.3 

24-36 0.04U 9550 6.2J 93.4 
0-12 0.04U 10400 8.2J 68.6 

24-36 0.04U 9370 8.3J 192 
0-12 0.03B 10500 4.8 96.7 
24-36 0.03B 10200 4.6 93.8 
0-12 0.05 11800 7 48.8 
0-12 0.26 11900 8.7J 53.4 
0-12 0.08 15800 8.6 75.9 

24-36 0.02U 15000 7.4 89.9 
0-12 0.09 11800 8.4 79N 

24-36 0.03B 10200 8.8 96.9N 
0-12 0.13 11300 8.3 76.6N 
24-36 0.04 9970 8.6 68.3N 
0-12 1.7 9990 8.3B 59.8E 

24-36 0.06 12500 4.7B 64.7E 
0-12 0.6 12300 7.9B 64.7E 
24-36 0.03 10500 7B 48.6E 
0-12 0.097 J 17200 4.6J 77.3 

24-36 0.041 J 14500 6.6J 57.7 
0-12 0.073J 15200 4.9J 76.1 

24-36 0.016 J 10500 11 u 56.6 
0-12 0.69 12200 4.6J 79.9 

24-36 0.053J 16300 6.2J 76.3 
0-12 0.15 24900 10.6 u 62.3 

24-36 0.044J 10700 13.1 u 46.1 
0-12 0.15 22600 10.3 u 62.3 

24-36 0.092B 15100 12.2 u 57.3 
0-12 0.088J 16200 11.6 u 72.6 

24-36 0.014 J 14300 5.7J 74 
0-12 0.26 12700 22.2U 40.4 

24-36 0.019 J 11900 11.5 u 54.3 
0-12 0.5 17500 20.7U 67.1 

24-36 0.045 J 14700 11.4 u 85.5 
0-12 0.039J 15000 4.7J 144 

24-36 0.017 J 19500 5.5J 92 

CADMIUM CHROMIUM LEAD SELENIUM SILVER 

0.04U 22.8 14.6 0.7J 0.15 u 
0.04U 14.7 24.2 0.7 J 0.15U 
0.07J 20 16 0.82 0.16 u 
0.03U 16.2 10.1 J 0.82 0.14U 
0.19 15.8 12.8 0.48U 0.14U 

0.31 J 15.2 22.4 0.48U 0.14U 
0.17 13.1 13 0.5U 0.15U 

0.08J 15.8 22.8 0.48U 0.15 u 
1.7 19.4 15.9 0.48U 0.14 u 

0.09J 15.9 36.7 0.49U 0.15 u 
0.53J 24.1 12.4 0.47U 0.14 u 
0.07 J 24 10.8J 0.47U 0.14 u 
0.22J 19.5 13.2 0.81 J 0.14U 
0.05J 21.5 17.8 0.53J 0.14U 
0.13B 12.4 13.3B 0.46U 0.32 u 
0.06U 10.5 9.4B 0.45U 0.31 u 
0.48B 22 16.4B 0.95 0.33U 
0.23J 14.5 15.3J 0.36U 0.16 u 
0.32B 37.1 N 17.7 0.39U 0.14U 
0.04U 19.3N 10 0.44B 0.14U 

0.21 NB 13.9 17.1 NB 0.67 0.13U 
0.89 NB 13.5 14.6 NB 0.83 0.14U 
0.26 NB 14 23.8 NB 0.68 0.13 u 
4.6NB 14.9 16.6 NB 0.73 0.14 u 
0.26B 15.9 20.9 EB 0.39U 0.14U 
0.04U 14.3 9EB 0.39U 0.14U 
0.19B 13.3 16.9 EB 0.38U 0.14 u 
0.04U 14.1 11.3EB 0.39U 0.14 u 
0.54U 15.5 30.5 21.6 u 1.1 u 
0.57U 20.1 15.1 22.au 1.1 u 
0.53U 18.3 26.6 21.3U 0.4 J 
0.55U 15.8 13.3 22U 0.37 J 
0.53U 17.6 22.3 21.4U 1.1 u 
0.57U 22.5 19 22.6U 0.5J 
0.53U 14.7 22.2 21.2U 1.1 u 
0.66U 15.4 11.8 26.3U 0.39J 
0.61 11.8 26.2 20.5U 1 u 

0.61 u 21 13.8 24.4U 0.44B 
0.58U 17.5 20.6 23.3U 0.38J 
0.66U 19.4 20 26.4U 0.71 J 

1.4 10.7 21.1 44.4U 2.2U 
0.57U 14.1 14.4 23U 1.1 u 

1 12.7 22.1 41.4U 2.1 u 
0.55J 18.7 18.6 22.au 0.37 J 
0.5J 17.7 19.1 22.6U 1.1 u 
0.6U 25.3 16.6 23.9 u 1.2 u 



ANALYTE 
MFBICSOR 

Sample DatE Analysis Building# Grid# 
PES# 
646 10/1211999 ICS 166 242 
648 10/1211999 ICS 166 242 
649 10/1211999 ICS 166 243 
651 10/1211999 ICS 166 243 
655 10/1211999 ICS 166 245 
657 10/1211999 ICS 166 245 
677 10/19/1999 ICS 166 252 
678 10/19/1999 ICS 166 253 
680 10/19/1999 ICS 166 253 
681 10/19/1999 ICS 166 254 
683 10/19/1999 ICS 166 254 
684 10/19/1999 ICS 166 255 
686 10/19/1999 ICS 166 255 
690 10/20/1999 ICS 166 257 
692 10/20/1999 ICS 166 257 
726 11/4/1999 ICS 166 269 
728 11/4/1999 ICS 166 269 
729 11/4/1999 ICS 166 270 
731 11/4/1999 ICS 166 270 
732 11/4/1999 ICS 166 271 
734 11/4/1999 ICS 166 271 
735 11/4/1999 ICS 166 272 
737 11/4/1999 ICS 166 272 
741 1/26/2000 ICS 166 273 
743 1/26/2000 ICS 166 273 
744 1/26/2000 ICS 166 274 
746 1/26/2000 ICS 166 274 
738 1/25/2000 ICS 166 275 
740 1/25/2000 ICS 166 275 
266 2117/2000 PES 166 102 
316 3/8/2000 PES 166 103 
346 3/28/2000 PES 166 105 
280 3/1/2000 PES 166 106 
236 1/8/2000 PES 166 107 
268 2117/2000 PES 166 113 
318 3/8/2000 PES 166 115 
282 3/1/2000 PES 166 118 
264 2117/2000 PES 166 120 
244 1/19/2000 PES 166 121 
246 1/25/2000 PES 166 177 
240 1/19/2000 PES 166 181 
288 3/212000 PES 166 215 
242 1/19/2000 PES 166 220 
270 3/1/2000 PES 166 225 
276 3/1/2000 PES 166 226 
332 318/2000 PES 166 227 

TABLEG-8 
· SWMU 13 MINE FILL B HISTORICAL METALS DATA 

(mg/kg) 
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MERCURY ALUMINUM ARSENIC BARIUM 

Depth (in.) 

0-12 0.046J 11400 11.9 u 62.9 
24-36 0.03J 11600 11.7 u 57.8 
0-12 0.93 17000 7.5J 65.8 

24-36 0.093J 14200 10.6 J 78.3 
0-12 0.1 J 12500 8.4J 67.5 

24-36 0.061 J 17100 8.3J 67.1 
24-36 0.0076 8570 11 u 34 
0-12 0.0786 15500 8.66 61.3 

24-36 0.019 B 10700 11.3U 39.2 
0-12 0.21 19200 12.1 u 79.1 

24-36 0.038 B 10700 11.6U 40.6 
0-12 0.13 14200 12.2U 70.8 

24-36 0.026 11100 4.26 47 
0-12 0.69 16500 6.3J 87.8 

24-36 0.061 J 13900 8.1 J 136 
0-12 0.8 17100 10.9 J 78.7 

24-36 0.14 16100 13.1 61.5 
0-12 1.6A 20800 5.8J 76.7 
24-36 0.067 J 15100 14.3 72.7 
0-12 0.22 16300 10.7J 70.4 

24-36 0.072J 20000 15.6 80.6 
0-12 1.5A 19700 5.5J 199 

24-36 0.096 J 19300 17.7 61.4 
0-12 0.032J 11400 7.2J 89.1 

24-36 0.064J 7970 10.6J 65.9 
0-12 0.04J 12400 12.1 u 126 

24-36 0.036J 10100 12U 103 
0-12 0.066J 13200 13.3U 78.1 
24-36 0.072 J 13900 6.5J 101 

0-6 OJ 12900 12 u 76 
0-6 0.045J 13400 8.4J 80.6 
Q-6 metals analysis not requested in this sample 
0-6 0.12 u 11900 9.1 J 44.3 
0-6 0.042J 18200 5.3J 95.9 
0-6 OJ 13400 12 u 56 
0-6 0.019 J 10200 11.4U 52.4 
0-6 0.12U 10500 4.1 J 38.7 
0-6 OU 12700 14 u 63 
0-6 0.12 15100 11.8 u 77.1 
0-6 0.032J 13200 12.8U 65.4 
0-6 0.044J 13900 3.9J 80.6 
0-6 0.01 J 20500 4.9J 59.6 
0-6 O.Q75 J 11700 5.5J 63.7 
0-6 0.031 J 14100 12.1 u 58.7 
0-6 0.049J 13800 12 u 67.4 
0-6 0.021 J 10800 11.6U 59.4 

CADMIUM CHROMIUM LEAD SELENIUM SILVER 

0.6U 14.3 16.3 23.8U 1.2U 
0.58U 15.6 14.1 23.3U 1.2U 
0.6U 17.7 40.2 24.1 u 1.2U 
0.6U 23 23 24.1 u 1.2U 
0.59U 18 17.1 23.4U 1.2 u 
0.59U 30.1 17.8 23.5U 1.2 u 
0.55U 13.3 9.5 22.1 u 1.1 u 
0.58U 17.5 13.8 23.2 u 1.2U 
0.57U 13.4 9.5 22.6 u 1.1 u 
0.556 14.5 39.7 24.2U 1.2U 
0.58U 13 10.3 23.3U 1.2U 
0.566 14.5 23.3 24.4U 1.2 u 
0.56U 20.2 11.4 22.6U 1.1 u 
0.51 J 18.5 50.1 23U 1.1 u 
0.58U 18.3 29.2 23.4U 1.2U 
0.58U 19.2 50.4 23.1 u 1.2U 
0.6U 22.7 19.2 24.1 u 1.2U 
0.66 15.6 49.4 23.1 u 1.2U 
0.6U 20 21.2 24.2U 1.2U 
0.6U 23.3 27.4 24U 1.2 u 

0.63U 24.7 18.3 25.1 u 1.3U 
0.59U 19.7 67.5 23.5U 1.2U 
0.6U 23.4 16 24.1 u 1.2U 

0.56U 19.1 30 22.5 u 1.1 u 
0.55U 15.2 14.4 22.1 u 1.1 u 
0.61 u 17 19.9 24.3U 1.2U 
0.6U 14.7 15.2 24U 1.2 u 

0.66U 17 23.9 26.5U 1.3U 
0.63U 16.8 42.1 25.3U 1.3U 

1U 22 18 24U 1 u 
0.59U 19.4 14.3 23.6U 1.2U 

0.59U 32 19.4 23.5 u 1.2 u 
0.62U 21.4 16.1 24.8U 1.2U 

1 u 22 15 24U 1 u 
0.57U 13.5 25.2 22.8 u 1.1 u 
0.58U 12.9 11.7 23U 1.2U 

1 u 18 9 27U 1 u 
0.59U 19.1 21.5 23.5 u 1.2U 
0.64U 17.7 19.3 25.6 u 1.3U 
0.61 u 16.3 15.9 24.4U 1.2U 
0.63U 22.2 14.4 25.4U 1.3U 
0.6U 15.3 16.1 23.8U 1.2U 

0.61 u 19.5 15.9 24.3U 1.2U 
0.6U 16.5 16.6 24.1 u 1.2U 

0.58U 15.1 12.4 23.2U 1.2U 



ANALYTE 
MFBICSOR 

Sample Date Analysis Building# Grid# 
PES# 
326 318/2000 PES 166 228 
238 1/19/2000 PES 166 231 
334 318/2000 PES 166 244 
292 31212000 PES 166 246 
338 3110/2000 PES 166 256 
347 5118/2000 PES 166 276 
310 317/2000 PES 166 1131112 
312 317/2000 PES 166 1131179 
314 31712000 PES 166 1131180 
320 318/2000 PES 166 1151182 
322 318/2000 PES 166 1151183 
324 318/2000 PES 166 115/229 
286 311/2000 PES 166 118/216 
284 311/2000 PES 166 118/223 
298 31212000 PES 166 118/224 
308 317/2000 PES 166 120/176 
306 317/2000 PES 166 120/238 
256 1/26/2000 PES 166 121/221 
258 1/26/2000 PES 166 177/176 
262 2117/2000 PES 166 177/219 
252 1/2512000 PES 166 181/121 
250 1/25/2000 PES 166 181/220 
248 1/25/2000 PES 166 181/231 
290 31212000 PES 166 215/216 
254 1/26/2000 PES 166 220/221 
304 317/2000 PES 166 220/273 
272 311/2000 PES 166 225/224 
274 311/2000 PES 166 2251242 
278 311/2000 PES 166 226/243 
328 318/2000 PES 166 228/229 
330 318/2000 PES 166 228/245 
302 317/2000 PES 166 231/273 
300 317/2000 PES 166 231/road 
336 3/8/2000 PES 166 244/243 
296 31212000 PES 166 246/252 
294 31212000 PES 166 246/253 
340 3110/2000 PES 166 2561257 
344 3/10/2000 PES 166 256/269 
342 3110/2000 PES 166 256/271 
460 7/1311999 ICS 168 33 
462 7113/1999 ICS 168 33 
156 11/2311998 ICS 168 39 
158 11/2311998 ICS 168 39 
248 1/2611999 ICS 168 140 
526 919/1999 ICS '168 201 
528 919/1999 ICS 168 201 

TABLEG-8 
SWMU 13 MINE FILL B HISTORICAL METALS DATA 

(mg/kg) 
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MERCURY ALUMINUM ARSENIC BARIUM 

Depth (in.) 

0-6 0.03J 10400 11.7U 127 
0-6 0.13 11900 12.1 u 91.2 
0-6 0.043J 12300 11.9 u 71.9 
0-6 0.07J 21000 12 u 62.3 
0-6 0.047 J 17500 5.3J 81.3 
0-6 0.068J 20000 14.8 71.8 

sidewall 0.039J 16400 12.2 64 
sidewall 0.043J 15300 9.4J 90.9 
sidewall 0.041 J 16800 12 u 119 
sidewall 0.028J 11200 11.6 u 44.5 
sidewall 0.024J 14900 5.1 J 47.9 
sidewall 0.12 u 14300 11.7 u 57.6 
sidewall 0.12U 13200 11.6U 52.8 
sidewall 0.0066 J 11300 11.2U 42.1 
sidewall o.onJ 15400 11.8 u •86.1 
sidewall 0.045J 20700 6.8J 97.4 
sidewall 0.0097 J 19100 13.4 86.2 
sidewall 0.32 15300 7.5J 136 
sidewall 0.26 15200 7.2J 131 
sidewall OJ 11800 12U 54 
sidewall 3.6 10200 6.5J 60.9 
sidewall 0.48 14400 10.6U 95.5 
sidewall 0.036J 17500 12.5 u 125 
sidewall 0.007 J 17200 12.7U 47.2 
sidewall 0.049 J 14700 12J 128 
sidewall 0.027 J 16000 6.7 J 67.7 
sidewall 0.016J 14500 12.3U 64.5 
sidewall 0.033J 15100 7.8J 63 
sidewall 0.023J 16300 12.3U 86.2 
sidewall 0.0065 J 8970 11.6U 44.1 
sidewall 0.12 13100 5J 97.5 
sidewall 0.063J 14300 11.7U 81.1 
sidewall 0.041 J 19700 8.4J 117 
sidewall 0.026J 13700 5.9J 73.4 
sidewall 0.006 J 9570 4J 32.3 
sidewall 0.12U 8540 11.5U 28.8 
sidewall 0.035J 15300 7.4J 314 
sidewall 0.069 J 11300 5J 48.7 
sidewall 0.02J 19600 8.6J 90 

0-12 0.03 10700 18.1 72 
24-36 0.02 9350 7 73.1 
0-12 0.04U 13800 9.3 70.5 
24-36 0.03U 13600 6.7 67.9 
0-12 0.05 18400 10.3 73.5 
0-12 0.0343J 15400 11.6U 62.6 
24-36 0.0263J 15000 5.99J 72.1 

CADMIUM CHROMIUM LEAD SELENIUM SILVER 

0.58U 14.5 17.7 23.4U 1.2 u 
0.61 u 14.9 25.5 24.2U 1.2 u 
0.59U 16.1 12.2 23.7U 1.2U 
0.6U 22.7 15.3 24U 1.2U 
0.58U 25.8 16.8 23.4U 1.2U 
0.62U 28.1 20.1 10.7 J 1.2U 
0.58U 20.6 20.8 23.4U 1.2U 
0.6U 20.9 22.5 24.1 u 1.2 u 
0.6U 20.9 19.7 24U 1.2U 
0.58U 14.1 12.3 23.1 u 1.2U 
0.58U 18.9 7.9 23.4U 1.2U 
0.58U 16.2 12.7 23.4U 1.2U 
0.58U 13.8 8.1 23.2U 1.2U 
0.56U 11.9 9.7 22.5U 1.1 u 
0.59U 19.5 16.5 23.7U 1.2U 
0.63U 24.1 10.2 25.3U 1.3U 
0.62U 25.8 16.7 24.8U 1.2 u 
0.61 u 18.7 17.6 24.4 u 1.2 u 
0.62U 19.3 16.5 24.7U 1.2U 

1 u 16 12 24U 1 u 
0.56U 13.7 19.3 22.3U 1.1 u 
0.53U 16.6 22.9 21.3U 1.1 u 
0.62U 22.2 19.2 24.9U 1.2 u 
0.63U 17.7 16.4 25.4U 1.3U 
0.62U 19.6 20.6 24.6U 1.2U 
0.57U 18 11.1 22.9U 1.1 u 
0.62U 17.3 18.2 24.6U 1.2U 
0.63U 20 14.6 25.1 u 1.3U 
0.62U 20.7 17.5 24.7U 1.2 u 
0.58U 10 11.3 23.1 u 1.2U 
0.58U 14.1 16.1 9.1 J 1.2U 
0.59U 17.4 18.1 23.4 u 1.2U 
0.61 u 21.4 18 24.2U 1.2U 
0.61 u 18.7 13.5 24.4U 1.2 u 
0.57U 13.2 11 22.7U 1.1 u 
0.58U 22.3 35.8 23.1 u 1.2U 
0.6U 19.8 25.8 12.4J 1.2U 
0.6U 17.2 11.9 10.1 J 1.2 u 
0.62U 26.4 15.8 24.7U 1.2U 
0.04U 35.8 13.98 0.97B 0.14 u 
0.04U 12.9 10.78 0.46B 0.14U 
0.06J 18.4 16.9 1.1 0.14U 
0.03U 20 275J 1.4J 0.14 u 
0.04U 22.8 14.6 0.49U 0.15 u 

0.578 u 17.6 16.2 23.1 u 1.16U 
0.607U 18.3 15.8 24.3U 1.21 u 



ANALYTE 
MFBICSOR 

Sample Date Analysis Building# Grid# 
PES# 
529 919/1999 ICS 168 202 
531 9/9/1999 ICS 168 202 
532 9/9/1999 ICS 168 203 
534 9/9/1999 ICS 168 203 
566 9/22/1999 ICS 168 214 
568 9/22/1999 ICS 168 214 
640 10/18/1999 ICS 168 240 
642 10/18/1999 ICS 168 240 
643 10/18/1999 ICS 168 241 
645 10/18/1999 ICS 168 241 
126 11/16/1998 ICS 2500 40 
128 11/16/1998 ICS 2500 40 
123 11/16/1998 ICS 2500 41 
125 11/16/1998 ICS 2500 41 
153 11/23/1998 ICS 2500 42 
155 11/23/1998 ICS 2500 42 
150 11/23/1998 ICS 2500 43 
152 11/23/1998 ICS 2500 43 
147 11/23/1998 ICS 2500 44 
149 11/23/1998 ICS 2500 44 
144 11/18/1998 ICS 2500 45 
146 11/18/1998 ICS 2500 45 
141 11/18/1998 ICS 2500 46 
143 11/18/1998 ICS 2500 46 
138 11/18/1998 ICS 2500 47 
140 -11/18/1998 ICS 2500 47 
135 11/18/1998 ICS 2500 48 
137 11/18/1998 ICS 2500 48 
132 11/16/1998 ICS 2500 49 
134 11/16/1998 ICS 2500 49 
129 11/16/1998 ICS 2500 50 
131 11/16/1998 ICS 2500 50 
201 11/8/1999 PES 168 25 
89 10/4/1999 PES 168 26 
87 10/4/1999 PES 168 27 
193 11/8/1999 PES 168 28 
189 11/8/1999 PES 168 29 
187 11/8/1999 PES 168 30 
185 11/2/1999 PES 168 31 
183 11/2/1999 PES 168 32 
199 11/8/1999 PES 168 35 
197 11/8/1999 PES 168 36 
195 11/8/1999 PES 168 37 
191 11/8/1999 PES 168 38 
203 11/8/1999 PES 168 28/27 
234 11/9/1999 PES 168 29/39 

TABLEG-8 
SWMU 13 MINE FILL B HISTORICAL METALS DATA 

(mg/kg) 
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MERCURY ALUMINUM ARSENIC BARIUM 

Depth (in.) 

0-12 0.0254J 12600 4.820 83.4 
24-36 0.0119J 13400 9.33J 273 
0-12 0.0328J 15500 3.76J 70 

24-36 0.009588 10700 11.8 u 35.2 
0-12 0.033J 14200 6.6J 62.7 

24-36 0.034J 10000 5J 104 
0-12 0.0315 B 14700 12.1 u 89 

24-36 0.0555 J 11000 8.26J 57.3 
0-12 0.0247 J 11700 4.24J 73.1 

24-36 0.0651 J 15600 5.15J 76.1 
0-12 0.04U 13000 10.4 94 

24-36 0.04U 17100 8.9 73.4 
0-12 0.04U 17300 9.9 83.5 

24-36 0.04U 10500 7.2 53.4 
0-12 0.07 13800 8.1 81.9 

24-36 0.06 12700 12 80.7 
0-12 0.05 10800 9.6 85.5 

24-36 0.06 11100 7.9 59.7 
0-12 0.15 9270 8.9 70.6 

24-36 0.04U 9800 7.9 91.5 
0-12 0.04 10500 8.9 74.3 

24-36 0.04U 8560 5.6 68.3 
0-12 0.04U 9480 6.8 51.7 

24-36 0.04U 14200 10.5 84.3 
0-12 0.04 9990 8.5 105 

24-36 0.04U 14100 10.5 75.2 
0-12 1.4 10800 4.4 61.7 

24-36 0.04U 13400 9.5 87 
0-12 0.04U 15400 5 82.4 

24-36 0.04U 15400 8.6 96.2 
0-12 0.04U 12600 7.1 70.8 

24-36 0.04U 12000 7.8. 77.4 
0-6 0.027 J 12500 8.7J 96.6 
0-6 0.048J 13800 4J 80.8 
0-6 0.04J 15200 6.3J 102 
0-6 0.028 J 10900 12.2U 59.4 
0-6 0.028J 12300 5.5J 95.6 
0-6 0.032 J 12400 5.9J 90.9 
0-6 0.013 J 10400 9.7 J 35.3 
Q-6 0.021 J 12900 4.9J 44.5 
Q-6 0.12U 10100 9.9J 89 
.0-6 0.044J 9360 6.9J 46.9 
0-6 0.021 J 4310 20.4 10.5 
0-6 0.013J 9760 8.7J 42 

sidewall 0.12U 11100 12.1 u 81.2 
sidewall 0.035J 11800 4.8J 121 

CADMIUM CHROMIUM LEAD SELENIUM SILVER 

0.558 u 16.1 14.4 22.3U 1.12 u 
0.607U 27.8 15 24.3U 1.21 u 
0.554U 20.5 17.9 22.2U 1.11 u 
0.588 u 27.7 11.9 23.5U 1.18 u 

1.3 17.5 29.3 22.9U 1.1 u 
0.61 u 11.6 11.2 24.5U 1.2U 
0.603U 18 14.5 24.1 u 1.21 u 
0.598U 22 13.8 23.9U 1.2 u 
0.613U 17.2 14.8 24.5U 1.23U 
0.609 u 20 13.3 24.3U 1.22 u 
0.24J 16.3 15.9 0.47U 0.14U 
0.13J 21.1 13.2 0.71 0.14U 
0.17 J 20.6 24.8 1.1 0.14 u 
0.05J 14.5 11.1 1.3 0.14 u 
0.04U 18.2 14.5 1.6 0.14U 
0.04U 17.4 13.5 1.1 0.14U 
0.09J 14 16 1.1 0.15U 
0.04U 14.4 12.2 0.53J 0.15U 
0.04U 12.9 14.3 0.66 0.15 u 
0.1 J 12.2 16 0.99 0.14 u 

0.04U 15 12.4 1.1 1.2 u 
0.03U 13.2 11.4 0.6 1.1 u 
0.04U 13.9 9.6 0.9 1.2 u 
0.03U 16.9 12.6 1.1 1.1 u 
0.25J 13.7 29.7J 1.5 1.2 u 
0.03U 17.4 13.2 1.6 1.1 u 
0.04U 14.1 11.2 0.9 1.2 u 
0.04U 16.4 15.3 1.2 1.2 u 
0.18 J 19.6 15.3 0.88 0.15 u 
0.14J 17.1 16.6 0.99 0.14U 
0.17 J 16.4 14.8 1 0.14 u 
0.13J 14.6 16.1 1.4 0.14 u 
0.61 u 16.9 15.7 24.4U 1.2 u 
0.61 u 18.2 14.4 24.3U 1.2U 
0.61 u 20.6 16.4 24.3U 1.2 u 
0.61 u 14.3 19.2 24.4U 1.2 u 
0.62U 17.8 17.2 24.6U 1.2U 
0.61 u 16.7 15.4 24.6U 1.2 u 
0.6U 23.2 21.7 24.1 u 1.2 u 

0.62U 18.2 15.1 24.9U 1.2U 
0.59U 34 28.1 23.5U 1.2 u 
0.57U 15.6 13 22.9U 1.1 u 
0.6U 7.2 7.9 24U 1.2U 
0.58U 20 17.5 23.3U 1.2 u 
0.61 u 20.1 15.3 24.3U 1.2 u 
0.6U 14.9 19.5 23.9U 1.2U 



ANALYTE 
MF81CSOR 

Sample Date Analysis Building# Grid# 
PES# 
228 11/9/1999 PES 168 31/241 
226 11/9/1999 PES 168 32/240 
224 11/9/1999 PES 168 32/33 
218 11/9/1999 PES 168 35/203 
222 11/9/1999 PES 168 35/214 
220 11/9/1999 PES 168 35/26 
207 11/8/1999 PES 168 36/202 
209 11/8/1999 PES 168 36/27 
205 11/8/1999 PES 168 37/201 
230 11/9/1999 PES 168 38/140 
232 11/9/1999 PES 168 38/39 
245 1/26/1999 ICS 171 123 
247 1/26/1999 ICS 171 123 
259 1/27/1999 ICS 171 125 
261 1/27/1999 ICS 171 125 
256 1/27/1999 ICS 171 127 
258 1/27/1999 ICS 171 127 
303 219/1999 ICS 171 129 
305 2/9/1999 ICS 171 129 
306 2/17/1999 ICS 171 130 
308 2/17/1999 ICS 171 130 
312 2/17/1999 ICS 171 132 
314 2/17/1999 ICS 171 132 
317 2/25/1999 ICS 171 133 
319 2/25/1999 ICS 171 133 
322 3/1/1999 ICS 171 135 
430 717/1999 ICS 171 173 
432 717/1999 ICS 171 173 
433 717/1999 ICS 171 174 
435 717/1999 ICS 171 174 
442 7/8/1999 ICS 171 175 
444 7/8/1999 ICS 171 175 
475 7/15/1999 ICS 171 184 
477 7/15/1999 ICS 171 184 
544 9/15/1999 ICS 171 206 
561 9/22/1999 ICS 171 212 
5n 9/24/1999 ICS 171 218 
579 9/24/1999 ICS 171 218 
621 9/30/1999 ICS 171 233 
623 9/30/1999 ICS 171 234 
634 10/1/1999 ICS 171 239 
636 10/1/1999 . ICS 171 239 
664 10/12/1999 ICS 171 248 
693 10/21/1999 ICS 171 258 
695 10/21/1999 ICS 171 258 
696 10/21/1999 ICS 171 259 

TABLEG-8 
SWMU 13 MINE FILL B HISTORICAL METALS DATA 

(mg/kg) 
Page& of 11 

MERCURY ALUMINUM ARSENIC BARIUM 

Depth (in.) 

sidewall 0.032J 11700 5.2J 63.5 
sidewall 0.036J 13200 9.SJ 67.9 
sidewall 0.039 J 12900 10.1 J 65.4 
sidewall 0.041 J 9810 4.3J 83.1 
sidewall 0.022J 11200 5.9J 83.1 
sidewall 0.032J 10500 11.6 J 84.9 
sidewall 0.023J 10900 11.9 u 84.1 
sidewall 0.022J 11200 30.5 69.2 
sidewall 0.019 J 9970 10.6J 65.3 
sidewall 0.04J 12200 12.1 u 121 
sidewall 0.04J 12800 12U 126 

0·12 0.1 20900 8.3 88.7 
24-36 0.07 15900 9.9 91.6 
0-12 0.63 20900 6.2 101 
24-36 0.13 14100 7.8 64.9 
0-12 0.05 29200 6.7 97.4 
24-36 0.03U 11600 4.9 68.9 
0·12 0.04U 16500 6.9 59.6 
24-36 0.04U 13500 6.6 58 
0-12 0.04U 17300 5.3 61.6 
24-36 0.04 21100 5.9 87.2 
0-12 0.15U 27100 6.1 55.4 

24-36 0.04 13100 6 74.7 
0·12 0.38 15468 9.2 81.7 
24-36 8.9 8858 5.4 51.8 
0·12 0.11 20300 7 98.9 
0-12 1 15200 6.4 55.4 
24-36 0.038 10300 64.7 64.5 
0-12 0.028 12500 4.8 53.6 
24-36 0.02U 7970 5.9 34.9 
0·12 0.42 23900 5.6 57 

24-36 0.1 17900 8.3 64.2 
0-12 0.03U 15500 6.4 63.2 
24-36 0.02U 7790 6 67.8 
0-12 0.753 29600 10.6 u 64.5 
0-12 0.16 45100 4.4J 62.9 
0-12 0.04J 17400 10.5U 81.3 
24-36 0.019J 10900 10.7U 68.4 
0-12 0.0082J 7320 24.2U 44 
0-12 0.044J 15400 25.9U 62.1 
0-12 0.11 u 4050 11.1 u 26.3 
24-36 0.013J 14100 SJ 44.5 
0-12 0.14 25200 6.7J 71.3 
0-12 0.033J 18300 11.7 u 70 
24-36 0.014J 7570 11.7U 55.1 
0-12 0.024J 12900 11.4 u 60 

CADMIUM CHROMIUM LEAD SELENIUM SILVER 

0.57U 16.5 11.4 23U 1.1 u 
0.57U 19.1 15.4 22.SU 1.1 u 
0.57U 17.8 13.3 22.9U 1.1 u 
0.59U 16.5 12.3 23.6U 1.2U 
0.68U 14.7 15.4 27.3U 1.4U 
0.59U 38.8 20.9 23.7U 1.2 u 
0.6U 16.7 17.5 23.9U 1.2U 
0.6U 50.9 25.4 24U 1.2U 
0.6U 25.5 13.3 23.9U 1.2 u 

0.61 u 14.8 20.8 24.2U 1.2 u 
0.6U 16.7 21.1 23.9U 1.2 u 
0.27U 19.5 19.7 0.47U 0.14U 
0.13U 18 18.1 0.47U 0.14 u 
0.19 u 16.2 23 0.49U 0.15U 
0.03U 15.8 12.8 0.46 u 0.14U 
0.3U 15.8 22.8 0.47U 0.14U 
0.03U 19.4 15.9 0.46U 0.14 u 
0.21 u 20.6 27.9 0.84 0.14U 
0.04U 15.7 14.2 0.63 0.15U 
0.17 u 19.1 13.7 J 0.47U 0.14U 
0.41 u 14.9 10.9 J 0.8 0.14U 
0.37U 12.9 22.9J 0.47U 0.14 u 
0.2U 20.4 12.SJ 0.48 u 0.14U 
0.13U 17.2 11.8 1.2 0.15U 
0.11 u 15.1 8.9 0.95 0.14 u 
0.18 18.5 11.8 2.4 0.14U 

0.598 17.6 N' 20.6 0.92 0.14U 
0.278 19.8 N' 20.3 3.5 0.14 u 
0.298 11.4 N' 14.2 1 0.13U 
0.088 14.4 N' 16.7 0.61 0.13 u 
0.21 8 12.6 N 21.2 0.51 8 0.13U 
0.04U 19.7 N 14.9 0.528 0.14U 
0.158 11.4 20.68 0.528 0.14U 
0.03U 12 10.8 8 0.37U 0.13U 
0.531 u 17.3 26.4 21.2 u 1.06 u 
0.53U 95.8 22.5 21.1 u 1.1 u 
0.53U 15.2 69 21.1 u 1.1 u 
0.54U 14.4 17.3 21.5U 1.1 u 
1.1 J 12.3 21.7 48.4U 2.4U 
1.6 11.3 21.6 51.8 u 2.6U 

0.55U 6.3 7.6 22.2U 1.1 u 
1.2U 21.5 17.5 48U 2.4U 

0.59U 19.1 39.2 23.5U 1.2 u 
0.68 14.1 31.2 23.5U 1.2 u 

0.59U 11 13.4 23.5 u 1.2U 
0.57U 12.6 18.6 22.SU 1.1 u 



ANALYTE 
MF81CSOR 

Sample Date Analysis Building# Grid# 
PES# 
698 10/21/1999 ICS 171 259 
699 10/21/1999 ICS 171 260 
701 10/21/1999 ICS 171 260 
702 10/21/1999 ICS 171 261 
704 10/21/1999 ICS 171 261 
371 61212000 PES 171 122 
373 61212000 PES 171 123 
375 6/212000 PES 171 124 
405 7/18/2000 PES 171 126 

349 611/2000 PES 171 128 
377 61212000 PES 171 131 
397 7/18/2000 PES 171 134 
407 7/18/2000 PES 171 136 
361 6/1/2000 PES 171 137 

353 6/1/2000 PES 171 138 
411 7/18/2000 PES 171 178 

393 7/18/2000 PES 171 185 
387 7/18/2000 PES 171 217 
385 61212000 PES 171 1221129 
351 6/1/2000 PES 171 128/127 

383 6/212000 PES 171 131/130 
381 61212000 PES 171 131/174 
379 61212000 PES 171 131/175 
403 7/18/2000 PES 171 134/133 
401 7/18/2000 PES 171 134/135 
399 7/18/2000 PES 171 134/184 

409 7/18/2000 PES 171 136/135 

369 6/1/2000 PES 171 1371127 

367 6/1/2000 PES 171 137/239 

363 6/1/2000 PES 171 137/258 

365 6/1/2000 PES 171 137/260 
355 6/1/2000 PES 171 138/127 
359 6/1/2000 PES 171 138/173 
357 6/1/2000 PES 171 138/239 
395 7/18/2000 PES 171 185/184 
391 7/18/2000 PES 171 217/133 

389 7/18/2000 PES 171 217/233 

177 1211/1998 ICS 173 51 
179 1211/1998 iCS 173 51 
180 121211998 ICS 173 52 
182 121211998 ICS 173 52 
183 1218/1998 iCS 173 53 
185 1218/1998 ICS 173 53 
412 6/30/1999 iCS 173 147 

414 6/30/1999 iCS 173 147 

418 6/30/1999 ICS 173 169 

TABLE G-8 
SWMU 13 MINE FILL B HISTORICAL METALS DATA 

(mg/kg) 
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MERCURY ALUMINUM ARSENIC BARIUM 

Depth (in.) 

24-36 0.019 J 12700 5.1 J 64.9 
0-12 0.012 J 8860 11.6 u 65.6 
24-36 0.014J 8050 13.7 38.8 
0-12 0.02J 11700 11.1 u 46.5 
24-36 0.0082J 9020 11.4U 58.9 

0-6 0.024J 16500 4.7J 66 
0-6 0.018 J 16500 9.7J 85 
0-6 0.03J 15100 7.4J 61.2 
0-6 0.044J 15300 6J 86.8 
0-6 0.038 14400 3.88 67 
0-6 0.026J 14900 13 81.4 
0-6 0.015 J 9920 11.5U 54 
0-6 0.49 12700 4.2J 50.3 
0-6 0.051 8 12100 11.3U 52.5 
0-6 O.Q18 8 13700 10.98 71.4 
0-6 1A 19400 11.6 u 73.6 
0-6 0.05J 9940 5.4J 60.2 
0-6 2.9A 15000 4.4J 101 

sidewall 0.037 J 11100 7.4J 94.7 
sidewall 0.019 8 14300 5.38 69.4 
sidewall 0.02J 15000 4.1 J 79.8 
sidewall 0.03J 20900 11.1 J 69.7 
sidewall 0.028J 15700 9J 67.6 
sidewall 0.019 J 13600 4.8J 56.9 
sidewall 0.033.J 15400 7.3J 85.6 
sidewall 0.014 J 13000 13.6U 69.2 
sidewall 0.13 6300 4.3J 137 
sidewall 0.035 8 13900 8.48 75 
sidewall 0.0093 8 12500 11.8U 40.6 
sidewall 0.0178 7510 6.88 60.7 
sidewall 0.0098 10700 11.9U 43.8 
sidewall 0.032 8 15500 10.28 71.9 
sidewall 0.028 13100 6.58 94.5 
sidewall 0.037 8 58500 11 8 73.5 
sidewall 0.023J 16900 11.5 J 81.1 
sidewall 0.99 25800 5.1 J 103 
sidewall 0.0069 J 9350 3.8J 88 

0-12 0.05 11200 . 8.6 75 
24-36 0.05 8590 7.4 69.6 
0-12 0.05 9530 7.3 65 
24-36 0.04 9530 8.8 63.1 
0-12 0.06J 10800 9.4J 104 
24-36 0.05J 10400 8.9J 82.9 
0-12 0.02U 9450 10 55.5 
24-36 0.02U 9970 7.4 46.9 
0-12 0.038 9500 9 82.9 

CADMIUM CHROMIUM LEAD SELENIUM SILVER 

0.59U 13.9 16.1 23.4U 1.2U 
0.58U 11.8 16.1 23.2U 1.2U 
0.58U 41.2 31.2 23U 0.26J 
0.56U 11.4 14.7 22.3U 1.1 u 
0.57U 9.4 41.1 22.8U 1.1 u 
0.6U 21.1 13.4 24.1 u 1.2 u 
0.6U 22.1 18.8 23.9U 1.2U 

0.58U 17.8 14.4 23.3U 1.2U 
0.63U 18.5 14.2 25.4U 1.3U 
0.58U 17.5 15.7 23U 1.2 u 
0.59U 22.2 20.5 23.7U 1.2 u 
0.58U 23.5 13.2 23.1 u 1.2 u 
0.61 u 15 20.1 24.3U 1.2 u 
0.56U 12.2 19.1 22.6U 1.1 u 
0.58U 16.4 18.3 23.1 u 1.2U 
0.58U 13.9 28 23.1 u 1.2 u 

0.75 18 17 22.9U 1.1 u 
0.58U 17.5 34.6 23.1 u 1.2 u 
0.6U 16 18.2 24.1 u 1.2 u 

0.61 u 20.6 13.7 24.4U 1.2U 
0.58U 20.4 19.3 23.1 u 1.2U 
0.6U 15.1 16.8 24U 1.2U 
0.59U 24.7 17.5 9.3J 1.2 u 
0.59U 18.4 13.2 23.7U 1.2U 
0.63U 17.3 18.2 25.3U 1.3U 
0.68U 18 16.2 27.2U 1.4 u 
0.57U 18.9 11.5 22.8U 1.1 u 
0.58U 30.8 17.2 23.4U 1.2U 
0.59U 11 12.6 23.7U 1.2 u 
0.58U 14.6 19.5 23.4 u 1.2U 
0.6U 11.6 14.3 23.8U 1.2U 
0.6U 20 17.3 24U 1.2 u 
0.6U 16.2 18.7 23.9U 1.2U 

0.65U 36.3 27.8 25.8U 1.3U 
0.58U 17.7 25.5 23.2U 1.2U 
0.6U 15.1 24.9 24.1 u 1.2U 
0.58U 17.3 22.2 23.3U 1.2 u 
0.19J 19 18.6 0.5U 0.15U 
0.21 J 12.9 15.7 0.68 0.14U 
0.15J 11.7 13.7 0.47U 0.14U 
0.13J 15.6 15.9 0.78 0.14U 
0.34J 18.1 40 0.66J 0.15U 
0.19J 13.9 13.7J 0.48U 0.14 u 
0.03U 22.8N 18.8 8 0.36U 0.13U 
0.03U 15.2 N 9.58 0.38U 0.14U 
0.28 13.2N 22.58 0.548 0.13U 



ANALYTE 
MFBICSOR 

Sample Date Analysis Building# Grid# 
PES# 

420 6/30/1999 ICS 173 169 
625 9/30/1999 ICS 173 235 
627 9/30/1999 ICS 173 235 
661 10/1211999 ICS 173 247 
663 10/1211999 ICS 173 247 
669 10/18/1999 ICS 173 250 
671 10/18/1999 ICS 173 250 
708 10/26/1999 ICS 173 263 
710 10/26/1999 ICS 173 263 
711 10/26/1999 ICS 173 264 
713 10/26/1999 ICS 173 264 
714 11/3/1999 ICS 173 265 
716 11/3/1999 ICS 173 265 
717 11/3/1999 ICS 173 266 
719 11/3/1999 ICS 173 266 
720 11/3/1999 ICS 173 267 
722 11/3/1999 ICS 173 267 
723 11/3/1999 ICS 173 268 
725 11/3/1999 ICS 173 268 
508 8/26/1999 ICS 173 194 
510 8/26/1999 ICS 173 194 
511 9/8/1999 ICS 173 196 
513 9/8/1999 ICS 173 196 
517 9/8/1999 ICS 173 197 
519 9/8/1999 ICS 173 197 
514 9/8/1999 ICS 173 198 
516 9/8/1999 ICS 173 198 
549 9/2211999 ICS 173 208 
551 9/2211999 ICS 173 208 
552 9/2211999 ICS 173 209 
554 9/2211999 ICS 173 209 
341 3/19/1999 ICS 173 151 
342 3/19/1999 ICS 173 151 
371 6/17/1999 ICS 173 155 
373 6/17/1999 ICS 173 155 
374 6/17/1999 ICS 173 156 
376 6/17/1999 ICS 173 156 
383 6/18/1999 ICS 173 159 
385 6/18/1999 ICS 173 159 
389 6/18/1999 ICS 173 161 
538 9/14/1999 ICS 173 195 
540 9/14/1999 ICS 173 195 
236 12129/1998 ICS 173 62 
238 12129/1998 ICS 173 62 
563 9/2211999 ICS 173 213 
565 9/2211999 ICS 173 213 

TABLEG-8 
SWMU 13 MINE FILL B HISTORICAL METALS DATA 

(mg/kg) 
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MERCURY ALUMINUM ARSENIC BARIUM 

Depth (in.) 

24-36 0.036 15100 11 66.4 
0-12 0.048 D 14700 11.6 u 77.9 

24-36 0.033J 13100 12.3U 98.6 
0-12 0.04J 16300 5.1 J 103 
24-36 0.041 J 12400 7.4J 112 
0-12 0.0358J 15800 6.9J 79.5 

24-36 0.0148J 13200 9.29J 60.4 
0-12 0.054J 16000 12.3U 93.8 
24-36 0.038J 11400 12.5U 154 
0-12 0.051 J 14100 14.4 98.3 

24-36 0.039J 11500 4.4J 91 
0-12 0.033J 14300 9.5J 78.5 

24-36 0.013 J 16200 11.2 J 70.9 
0-12 0.034J 16900 11.3J 87.4 

24-36 0.032J 18800 14.8 75.3 
0-12 0.036J 14600 12.7 119 

24-36 0.062J 18300 14.5 64.8 
0-12 0.052 J 17400 8.7J 118 

24-36 0.033J 16400 10.3J 74 
0-12 0.00771 B 17000 11.6 u 81.6 
24-36 0.03146 10800 12 u 80.1 
0-12 0.0105 J 13200 5.87J 125 
24-36 0.118 u 16000 11.8 u 117 
0-12 0.00669J 9240 11.1 u 39.3 
24-36 0.123 u 11100 8.51 J 50.3 
0-12 0.0268 J 15600 7.69J 66.7 
24-36 0.113 u 8100 11.3 u 43.2 
0-12 0.034J 17200 10.1 J 67.1 

24-36 0.0058 J 11600 9.4J 55.7 
0-12 0.058J 19600 10.9J 94.4 
24-36 0.017J 15900 4.7J 72.6 
0-12 0.02U 15700 5.7 68.3 
24-36 0.02U 19700 6.6 87.2 
0-12 0.02U 12300 4.6 67.8 
24-36 0.02U 12300 6.4 119 
0-12 0.02U 11100 4.3 62.2 
24-36 0.02U 8680 4.1 74.1 
0-12 0.02U 10900 3.9 93.3 
24-36 0.02U 7810 1.9 73.3 
0-12 0.02U 9470 4.1 62.6 
0-12 0.0133 J 32500 11 u 150 
24-36 0.0155 J 11900 11.7 u 79.2 
0-12 0.04U 8510 14.6 59.9 
24-36 0.04U 8620 8 72.2 
0-12 0.03J 14900 9.1 J 79 
24-36 0.12 u 14600 11.8 u 72.8 

CADMIUM CHROMIUM LEAD SELENIUM SILVER 

0.04U 31.9 N 13.46 0.39U 0.14U 
0.58U 17.9 18.9 23.2U 1.2 u 
0.62U 16.5 15.2 24.6U 1.2U 
0.6U 19.8 18.3 23.9U 1.2 u 
0.62U 14.1 18.8 24.7U 1.2U 

0.594U 19.2 14.6 23.8U 1.19 u 
0.597U 17.4 11.2 23.9U 1.19 u 
0.62U 17 25.2 24.6U 1.2 u 
0.63U 13.9 18.4 25.1 u 1.3U 
0.59U 17.4 22.6 23.7U 1.2 u 
0.61 u 14.3 16.6 24.5U 1.2 u 
0.58U 17.9 18.9 23.1 u 1.2U 
0.61 u 17.5 18.2 24.5U 1.2 u 
0.6U 20.2 19.5 24U 1.2 u 
0.63U 24.8 21 25.3U 1.3 u 
0.6U 18.6 23 24.1 u 1.2 u 

0.61 u 25.1 18.5 24.6U 1.2 u 
0.62U 19.7 26.3 24.7U 1.2 u 
0.62U 19.6 20.9 24.7U 1.2U 

0.582 u 18.7 16.3 23.3U 1.16 u 
0.602 u 14.3 12.9 24.1 u 1.2 u 
0.562 u 14.9 14.4 22.5U 1.12U 
0.588 u 19.2 14.6 23.5U 1.18 u 
0.554 u 14 11.2 22.1 u 1.11 u 
0.615U 19.1 12.3 24.6U 1.23U 
0.564 u 21 16.9 22.6U 1.13U 
0.566 u 11.6 5.82 22.6U 1.13U 
0.56U 22.6 14.3 22.3U 1.1 u 
0.57U 18.3 12.4 22.7U 1.1 u 
0.56U 23.9 20.1 22.5U 1.1 u 
0.6U 21.3 14.4 24U 1.2 u 
0.03U 16 13.8J 0.95 0.14U 
0.03U 26.1 16.4J 2.1 0.14 u 
0.03U 11.6 15.8 0.48 0.13 u 
0.04U 14.2 11.9 0.41 u 0.15 u 
0.03U 11.1 13.1 0.37U 0.13 u 
0.04U 13.6 12.2 0.39U 0.14 u 

0.04 NU 13.7 15.2 0.458 0.14 u 
0.03 NU 14.4 10 1 0.13 u 
0.03NU 10.6 12.6 0.38U 0.14 u 

0.748 18 37.3 21.9U 1.1 u 
0.584 u 15.8 20.5 23.4U 1.17 u 
0.62J 13.3 15.7 J 0.49U 0.15 u 
0.83J 15.6 11 J 0.49 u 0.15 u 
0.58U 23.1 18.8 23.1 u 1.2U 
0.59U 22 13.1 23.7U 1.2 u 



ANALYTE 
MFBICSOR 

Sample Date Analysis Building# Grid# 
PES# 
618 9/30/1999 ICS 173 232 
620 9/30/1999 ICS 173 232 
133 10/22/1999 PES 173 54 
135 10/2211999 PES 173 55 
137 10/26/1999 PES 173 141 
91 10/5/1999 PES 173 168 
93 10/5/1999 PES 173 204 
123 10/16/1999 PES 173 210 
127 10/16/1999 PES 173 211 
131 10/19/1999 PES 173 236 
129 10/19/1999 PES 173 237 
141 10/26/1999 PES 173 249 
139 10/26/1999 PES 173 251 
214 11/9/1999 PES 173 262 
177 11/2/1999 PES 173 141/147 
175 11/2/1999 PES 173 141/169 
173 11/1/1999 PES 173 168/169 
171 11/1/1999 PES 173 210/169 
167 11/1/1999 PES 173 210/235 
169 11/1/1999 PES 173 210/247 
165 11/1/1999 PES 173 211/235 
149 10/28/1999 PES 173 236/250 
147 10/28/1999 PES 173 249/250 
151 10/28/1999 PES 173 251/235 
216 11/9/1999 PES 173 251/264 
179 11/2/1999 PES 173 54/147 
181 11/2/1999 PES 173 54/53 
109 10/15/1999 PES 173 56 
119 10/15/1999 PES 173 57 
111 10/15/1999 PES 173 66 
113 10/15/1999 PES 173 67 
417 8/28/2000 PES 173 68 
421 8/28/2000 PES 173 69 
423 8/28/2000 PES 173 69 
427 8/28/2000 PES 173 70 
429 8/28/2000 PES 173 70 
425 8/28/2000 PES 173 71 
419 8/28/2000 PES 173 68 
413 8/28/2000 PES 173 89 
63 9/21/1999 PES 173 93 
125 10/16/1999 PES 173 139 
65 9/21/1999 PES 173 142 
43 9/20/1999 PES 173 143 

415 8/28/2000 PES 173 144 
115 10/15/1999 PES 173 145 
107 10/15/1999 PES 173 146 

TABLEG-8 
SWMU 13 MINE FILL B HISTORICAL METALS DATA 

(mg/kg) 
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MERCURY ALUMINUM ARSENIC BARIUM 

Depth (in.) 

0-12 0.024J 8550 13.4J 52.9 
24-36 0.0067 J 5610 11.2 u 35.1 

0-6 0.044J 12300 12 u 78.9 
0-6 0.049J 15300 4.2J 104 
0-6 0.036J 14300 11.9 u 77.9 
0-6 0.027 J 14400 7.7J 69.3 
0-6 0.03J 12200 12.8U 169 
0-6 0.025J 10500 12.SU 132 
0-6 0.12U 13600 6.4J 57 
0-6 0.12U 10700 11.6 u 54.8 
0-6 0.018J 10400 11.7 u 56.9 
0-6 0.0088J 10800 12.1 u 81.2 
0-6 0.12U 10700 11.6 u 63.4 
0-6 0.017J 14600. 12.4U 184 

sidewall 0.042J 15000 3.7J 83.2 
sidewall 0.048J 14600 12.1 u 105 
sidewall 0.019 J 11800 11.5 u 71.8 
sidewall 0.052J 16300 12.2U 91.2 
sidewall 0.036J 12100 4.2J 146 
sidewall 0.036J 13300 6.8J 142 
sidewall 0.037 J 14900 12.2U 93.2 
sidewall 0.12U 9910 11.5 u 60.6 
sidewall 0.023J 13200 11.9 u 132 
sidewall 0.11 u 8160 4.2J 45.7 
sidewall 0.015J 7900 11.6 u 42.4 
sidewall 0.011 J 11500 11.8 u 106 
sidewall 0.19 15000 9.1 J 80.5 

0-6 0.048J 12700 5.1 J 91.1 
0-6 0.0266 J 14500 8.46J 119 
0-6 0.024J 13200 12.2J 154 
0-6 o.<513J 11000 5.4J 78.7 
0-6 0.0064J 17100 12.1 u 109 
0-6 0.12U 10800 11.5 u 53.2 

sidewall 0.014J 13600 11.8 u 55.9 
0-6 0.03J 12100 12.1 u 84.9 

sidewall 0.03J 12200 11.7 u 63.6 
0-6 0.018J 11600 12.1 u 65.5 
0-6 0.012J 9500 11.7 u 53.9 
0-6 0.011 J 15400 12.3U 95.5 
0-6 0.021 J 14400 6J 147 
0-6 0.064J 15400 6.2J 64.4 
0-6 0.017 J 12600 11.2 u 87.8 
0-6 0.01 J 11600 5.6J 83.9 
0-6 0.018J 17800 11.8 u 190 
0-6 0.12U 12200 11.6 u 62.3 
0-6 0.03J 13800 8.5J 56.1 

CADMIUM CHROMIUM LEAD SELENIUM SILVER 

1.3U 33.9 25.4 51.4U 0.95J 
0.56U 18.7 9 22.4U 1.1 u 
0.6U 16 15 24U 1.2 u 

0.62U 19.5 16.9 24.6U 1.2 u 
0.6U 18.2 18.5 23.9 u 1.2 u 
0.59U 18.1 16.4 23.6U 1.2 u 
0.64U 22.5 17.8 25.6U 1.3 u 
0.64U 12.2 15.1 25.7U 1.3 u 
0.6U 72.2 14.4 23.8U 1.2U 

0.58U 13.9 11.9 23.3U 1.2U 
0.58U 22.3 18.6 23.3U 1.2 u 
0.6U 32.2 16.2 24.2U 1.2 u 
0.58U 13.7 10.9 23.3U 1.2 u 
0.62U 17.9 13.3 24.8U 1.2 u 
0.56U 20.3 22.8 22.3U 1.1 u 
0.61 u 20.5 31 24.2U 1.2U 
0.57U 16.7 15.3 23U 1.1 u 
0.61 u 19.8 16.8 24.4U 1.2U 
0.65U 25.7 12.9 25.9U 1.3U 
0.64U 23.1 18.8 25.5U 1.3 u 
0.61 u 18.2 17.5 24.3U 1.2U 
0.58U 23.3 9.6 23U 1.2U 
0.59U 17 13.5 23.8U 1.2U 
0.56U 20.2 11.9 22.5U 1.1 u 
0.58U 14.7 13.1 23.3U 1.2 u 
0.59U 15.1 17.8 23.6U 1.2U 
0.52U 21.9 20.8 21 u 1 u 
0.61 u 16.8 18.1 24.3U 1.2 u 
0.617U 18.6 19 24.7U 1.23 u 
0.64U 23.2 19.4 25.4U 1.3 u 
0.72U 13.9 9.2 29U 1.4U 
0.6U 21.2 12.9 24.2U 1.2U 
0.58U 20 21.3 23U 1.2 u 
0.59U 19.4 9.3 23.6U 1.2U 
0.61 u 16.8 17.6 24.3U 1.2U 
0.58U 15.7 13.9 23.4U 1.2 u 
0.61 u 14.4 12.2 24.2U 1.2U 
0.59U 9.7 15.2 23.4U 1.2U 
0.61 u 17.1 12.6 24.5U 1.2 u 
0.6U 18.3 14.6 24U 1.2 u 
0.64U 21 13.4 25.4U 1.3U 
0.56U 17.2 13.9 22.3U 1.1 u 
0.58U 19.3 12.5 . 23.1 u 1.2 u 
0.59U 20 12.1 23.6U 1.2U 
0.58U 15.8 9.1 23.3U 1.2 u 
0.64U 43.3 18.2 25.8U 1.3U 



ANALYTE 
MFBICSOR 

Sample Date Analysis Building# Grid# 
PES# 

117 10/15/1999 PES 173 153 
105 10/15/1999 PES 173 154 
55 9/21/1999 PES 173 163 
39 9/20/1999 PES 173 164 
51 9/21/1999 PES 173 165 
49 9/21/1999 PES 173 166 
37 9/20/1999 PES 173 167 
71 9/21/1999 PES 173 170 
103 10/15/1999 PES 173 171 
61 9/21/1999 PES 173 172 
41 9/20/1999 PES 173 186 
45 9/20/1999 PES 173 187 
53 9/21/1999 PES 173 188 
47 9/2111999 PES 173 189 
57 9/21/1999 PES 173 190 
59 9/21/1999 PES 173 191 
99 10/14/1999 PES 173 192 
101 10/14/1999 PES 173 193 
35 9/20/1999 PES 173 199 
33 9/20/1999 PES 173 200 
97 10/14/1999 PES 173 205 
95 10/14/1999 PES 173 207 
143 10/28/1999 PES 173 186/194 
145 10/28/1999 PES 173 187/196 
153 10/29/1999 PES 173 1871197 
155 10/29/1999 PES 173 188/197 
157 10/29/1999 PES 173 188/198 
159 11/1/1999 PES 173 199/198 
161 11/1/1999 PES 173 205/198 
163 11/1/1999 PES 173 207/208 
211 11/9/1999 PES 173 207/209 
435 8/29/2001 PES 173 72 
433 8/29/2001 PES 173 73 
431 8/29/2001 PES 173 74 
480 9/26/2001 PES 173 74 

3 8/23/1999 PES 173 75 
453 9/26/2001 PES 173 85 
455 9/26/2001 PES 173 86 
457 9/26/2001 PES 173 87 
441 9/17/2001 PES 173 90 
461 9/26/2001 PES 173 91 
459 9/26/2001 PES 173 92 
479 9/2612001 PES 173 92 
443 9/17/2001 PES 173 148 
465 9/26/2001 PES 173 149 
463 9/26/2001 PES 173 150 

TABLEG-8 
SWMU 13 MINE FILL B HISTORICAL METALS DATA 

(mg/kg) 
Page 10 of 11 

MERCURY ALUMINUM ARSENIC BARIUM 

Depth (in.) 

0-6 0.118U 12600 4.08J 84.7 
0-6 0.12 u 12000 7.9J 88.5 
0-6 0.01 J 14600 11.1 u 261 
0-6 0.015J 11900 5.5J 105 
0-6 0.0099 J 13400 5.2J 185 
0-6 0.014 J 12000 11.6 u 82.6 
0-6 0.04J 11500 7J 104 
0-6 0.12U 15200 11.6U 108 
0-6 0.13U 6950 12.6U 31.9 
0-6 0.016 J 13900 11.5U 73.9 
0-6 0.11 u 4820 11.1 u 23.9 
0-6 0.11 u 5680 7.4J 35.9 
0-6 0.016J 15000 7.9J 378 
0-6 0.027 J 19700 11.9 u 158 
0-6 0.0091 J 12400 11 u 124 
0-6 0.018J 17900 11.3 J 283 
0-6 0.0064J 6740 4.2J 34 
0-6 0.12U 12700 4.2J 106 
0-6 0.019J 13100 5.3J 71.8 
0-6 0.012 J 16600 11.5J 123 
0-6 0.03J 16400 6.8J 

. 128 
0-6 0.018J 16300 9.7J 75.1 

sidewall 0.12U 12500 11.7U 97.6 
sidewall o.12u 12200 11.6 u 567 
sidewall 0.022J 14900 12.3U 136 
sidewall 0.036J 8180 11.5U 62.3 
sidewall 0.026J 9880 7.8J 87.7 
sidewall 0.11 u 10300 11.1 u 46.6 
sidewall 0.0066J 16200 4.4J 68.5 
sidewall 0.017 J 14900 4.2J 60.3 
sidewall 0.021 J 13200 12.5U 158 

0-6 0.027 J 16100 7.5 72.8 
0-6 0.03J 19400 7.2 91.9 
0-6 0.049 u 12000 5.5 65.6 

sidewall 0.06 15200 9.1 80.4 
0-6 0.039 J 14600 9.3J 100 
0-6 0.028 11100 5.4 83.6 
0-6 0.05 12000 5.5 92.7 
0-6 0.02U 11000 3.9 70 
0-6 0.038 10100 4 65.5 
0-6 0.038 11200 4.1 85.4 
0-6 0.02U 8410 3.1 55.1 

sidewall 0.038 4430 2.4 25.6 
0-6 0.028 14300 4.7 98.7 
0-6 0.02U n1o 1.2 38.8 
0-6 0.04 11300 2.7 50.9 

CADMIUM CHROMIUM LEAD SELENIUM SILVER 

0.588 u 20.9 23.7 23.5U 1.18 u 
0.59U 15.7 11.7 23.4U 1.2 u 
0.56U 22.2 17.8 22.2U 1.1 u 
0.57U 20.5 13.2 22.7U 1.1 u 
0.59U 18 23.2 23.5U 1.2U 
0.58U 21.1 14.4 23.3U 1.2U 
0.58U 18.8 16.3 23.1 u 1.2U 
0.58U 27.1 16.9 23.3U 1.2U 
0.63U 12.4 7.5 25.1 u 1.3U 
0.58U 24.1 18.2 23.1 u 1.2U 
0.56U 5.7 10.8 22.2U 1.1 u 
0.56U 7.1 13.4 22.3U 1.1 u 
0.57U 20.8 30.6 23U 1.1 u 
0.59U 26.9 16.5 23.7U 1.2 u 
0.55U 19.5 10.7 22U 1.1 u 
0.57U 24.5 18.5 22.8U 1.1 u 
0.56U 13.9 12.7 22.4U 1.1 u 
0.59U 15.1 21.1 23.6 u 1.2 u 
0.59U 22.3 15.1 23.5 u 1.2 u 
0.62U 32.8 43.9 24.6U 1.2 u 
0.62U 21.1 14.5 24.9U 1.2U 
0.61 u 21.1 16.4 24.3U 1.2U 
0.59U 15.7 11.4 23.4U 1.2 u 
0.58U 12.6 14.3 23.2U 1.2 u 
0.61 u 18.2 16.4 24.5U 1.2U 
0.57U 16.8 9.7 22.9 u 1.1 u 
0.57U 14.3 12.2 22.9U 1.1 u 
0.55U 13.3 8.7 22.2 u 1.1 u 
0.58U 20.3 14.2 23.4U 1.2 u 
0.57U 20.8 14.7 23U 1.1 u 
0.62U 17.5 12.1 25U 1.2 u 
0.23U 20.9 13.6 0.6 0.59U 
0.24U 22.3 14.8 0.51 J 0.6 u 
0.25U 19.8 9.4 0.62U 0.62U 
0.16 u 18.3 14.6 1.88 0.16U 
0.56U 17.4 16.8 22.5 u 1.1 u 
0.16U 14.7 11.5 2.1 0.16U 
0.16 u 16.6 13.6 2.2 0.16U 
0.15U 14.2 13.4 2 0.15 u 
0.258 13.3 17.7 2.9 0.2U 
0.14U 12.7 13.6 2 0.14U 
0.15U 12.9 10.4 2.2 0.15 u 
0.498 7.4 30.2 0.598 0.17U 
0.12U 18.7 17.1 3.8 0.2U 
0.14U 8.9 10.6 2.2 0.14U 
0.15 u 12.1 10.9 2.2 0.15U 



ANALYTE 
MFBICSOR 

Sample DatE Analysis Building# Grid# 
PES# 

478 9/26/2001 PES 173 150 
467 9/26/2001 PES 173 151 
4n 9/26/2001 PES 173 151 
445 9/17/2001 PES 173 152 
469 9/26/2001 PES 173 155 
476 9/26/2001 PES 173 155 
451 9/17/2001 PES 173 156 
449 9/17/2001 PES 173 157 
447 9/17/2001 PES 173 158 
437 8/29/2001 PES 173 159 

439 8/29/2001 PES 173 160 
473 9/26/2001 PES 173 161 
471 9/26/2001 PES 173 162 
475 9/26/2001 PES 173 162 
21 9/3/1999 PES 173 58 
23 9/3/1999 PES 173 59 
25 9/3/1999 PES 173 60 
27 9/3/1999 PES 173 61 
13 9/2/1999 PES 173 63 
15 9/2/1999 PES 173 64 

17 9/2/1999 PES 173 65 

1 8/23/1999 PES 173 76 

5 8/23/1999 PES 173 n 
9 8/23/1999 PES 173 78 
11 8/23/1999 PES 173 79 
79 9/24/1999 PES 173 79 
75 9/24/1999 PES 173 80 
81 9/24/1999 PES 173 81 
121 10/16/1999 PES 173 82 
n 9/24/1999 PES 173 83 
7 8/23/1999 PES 173 84 

755 10/31/2000 ICS 174 279 

758 10/31/2000 ICS 174 279 

759 11/1/2000 ICS 174 280 

761 11/1/2000 ICS 174 280 

762 11/1/2000 ICS 174 281 

764 1111/2000 ICS 174 281 

• - relative percent difference exceeded laboratory window of O - 20% 
B - indicates the compound is found in the associated blank 
E - estimated because of the presence of interference 

TABLEG-8 
SWMU 13 MINE FILL B HISTORICAL METALS DATA 

(mg/kg) 
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MERCURY ALUMINUM ARSENIC BARIUM 

Depth (in.) 

sidewall 0.02B 5440 3.2 40.3 
0-6 0.02U 12600 2.2 125 

sidewall 0.02B 8250 3.6 44.8 
0-6 0.02B 10300 3.2 157 
0-6 0.02B 12200 2.3 106 

sidewall 0.03B 18200 2.8 45.4 
Q-6 0.02B 13700 4.5 123 
0-6 0.02B 13000 5.5 72 
0-6 0.03B 11100 3.7 94.1 
0-6 0.0063J 13800 3.9 58.6 
Q-6 0.0096J 11600 4.6 62.2 
0-6 0.03B 10600 0.71 B 98.2 
0-6 0.02U 12500 1.7 86.8 

sidewall 0.02B 7450 4.6 29.6 
0-6 0.0202J 10400 11.5 u 70 
0-6 0.0192J 12400 8.83J 71.6 
0-6 0.0345J 13100 7.81 J 78.5 
0-6 0.0297 J 11300 9.52J 61.4 
0-6 0.00824J 13200 10J 62.1 
0-6 0.016 J 12600 5.65J 71.2 
0-6 0.047 J 13000 11.7 u 77.9 
0-6 0.058J 15700 10.4J 75.2 
0-6 0.036J 12900 11.3U 83.4 
0-6 0.026J 13500 4.6J 62.9 
0-6 0.046J 1noo 10 J 73.4 
0-6 0.049J 18700 11.8 u 88.3 
0-6 0.025J 13400 11.8 u 86 
Q-6 0.036J 15200 11.6U 113 
0-6 0.023J 13000 BJ 87.6 
0-6 0.04J 15700 11.8 u 111 
Q-6 0.018J 12300 12.5 53 
0-12 0.03B 9840E 4.5 70.5 

24-36 0.03B 5280 E 3 30.9 
0-12 0.03B 6820E 4.6N 46.1 EN 

24-36 0.03B 8450 E 4.2N 165EN 
0-12 0.06 6640 5.BN 70.2EN 
24-36 0.07 8310 BN 70.4 EN 

J - Indicates an estimated value. The result is less than the sample quantitation limit but greater than zero. 
N - spike recovery not within control limlts of 75 - 125% 
U - non-detect 

CADMIUM CHROMIUM LEAD SELENIUM SILVER 

0.14 u 10.7 7 0.81 B 0.14U 
0.15 u 15.2 12.7 3.4 0.15U 
0.14U 10.5 9.6 1.5 B 0.14U 
0.14B 14 23.3 3.1 0.19U 
0.16U 22.4 16.4 7.5 0.16 u 
0.5B 13.5 59.4 o.nB 0.14U 
0.13U 15.8 14.8 4.6 0.22U 
0.13U 15.4 13.2 3.5 0.21 u 
0.12U 17.6 18 7.4 0.2U 
0.23U 15.4 12.5 0.57U 0.57U 
0.23U 13 17 0.51 J 0.57U 
0.15U 15.1 10.9 3.4 0.15 u 
0.15 u 13.3 11.3 2.9 0.15 u 
0.16 u 10.3 13.4 2.1 0.16U 

0.574U 12.5 15.5 22.9U 1.15U 
0.568U 18.9 16.8 22.7U 1.14 u 
0.569 u 16.4 15.2 22.BU 1.14U 
0.538 u 21.4 16.8 21.5U 1.0BU 
0.542 u 24.1 16 21.7U 1.0BU 
0.543U 23.7 14.6 21.7U 1.09U 
0.587U 16.5 16.4 23.5U 1.17U 
0.6U 20.1 14 24.1 u 1.2U 
0.57U 16.3 15.4 22.7U 1.1 u 
0.57U 18.9 16.8 22.BU 1.1 u 
0.58U 21.2 15.9 23.2U 1.2U 
0.59U 23.2 18.4 23.6U 0.25J 
0.59U 16.7 14.8 23.6U 1.2 u 
0.58U 17 18.4 23.1 u 1.2U 
0.6U 15 15.9 24U 1.2U 
0.59U 18.2 16.4 23.6U 0.25J 
0.59U 19.1 10.6 23.5U 1.2U 

0.09B 13.2 25.7B 0.47U 0.32U 
0.06U 6.4 10.5B 0.43U 0.3U 

0.06 NU 11 N 10.4 NB 0.47 NU 0.33 NU 
0.06 NU 11.5 N 10.4NB 0.45 NU 0.31 NU 
0.27NB 9.6 N 16 NB 0.48 NU 0.33 NU 
0.43 NB 15.5 N 19.9 NB 0.47 NU 0.33 NU 



ANALYTE 

MFB ICS OR PES 
Sample Date Analysis Building# 

# 
MFBICS011 5/18/1998 ICS 165 
MFBICS014 5/18/1998 ICS 165 
MFBICS017 5/19/1998 ICS 165 
MFBICS021 5119/1998 ICS 165 
MFBICS024 5/19/1998 ICS 165 
MFBICS027 5/19/1998 ICS 165 
MFBICS031 5119/1998 ICS 165 
MFBICS034 5/19/1998 ICS 165 
MFBICS037 5/1911998 ICS 165 
MFBICS041 5120/1998 ICS 165 
MFBICS043 5120/1998 ICS 165 
MFBICS045 5/20/1998 ICS 165 
MFBICS048 5120/1998 ICS 165 
MFBICS052 5120/1998 ICS 165 
MFBICS055 5/2011998 ICS 165 
MFBICS058 5/2111998 ICS 165 
MFBICS061 5121/1998 ICS 165 
MFBICS064 5121/1998 ICS 165 
MFBICS067 5121/1998 ICS 165 
MFBICS070 6/10/1998 ICS 165 
MFBICS073 6110/1998 ICS 165 
MFBICS079 6115/1998 ICS 165 
MFBICS082 6/15/1998 ICS 165 
MFBICS085 612311998 ICS 165 
MFBICS088 612311998 ICS 165 
MFBICS091 7/2011998 ICS 165 
MFBICS094 7/21/1998 ICS 165 
MFBICS097 7/21/1998 ICS 165 
MFBICS100 7/21/1998 ICS 165 
MFBICS103 7/21/1998 ICS 165 
MFBICS106 7/2311998 ICS 165 
MFBICS751 10/31/2000 ICS 165 
MFBICS754 10/31/2000 ICS 165 
MFBICS290 21311999 ICS 166 

MFBICS437 718/1999 ICS 166 

MFBICS449 719/1999 ICS 166 

MFBICS452 719/1999 ICS 166 

MFBICS467 7/1411999 ICS 166 

MFBICS470 7/1411999 ICS 166 

MFBICS573 912211999 ICS 166 

MFBICS581 9/27/1999 ICS 166 

MFBICS587 9/27/1999 ICS 166 

MFBICS590 9/27/1999 ICS 166 

MFBICS593 9/27/1999 ICS 166 

MFBICS596 9127/1999 ICS 166 

MFBICS611 9128/1999 ICS 166 

TABLEG-9 
SWMU 13 MINE FILL B HISTORICAL 

VOLATILE ORGANIC COMPOUND DATA 
(mg/kg) 
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ACETONE MEK 

Grid# Depth (in.) 

2 12 0.012 u 0.006 u 
3 12 0.011 u 0.006U 
4 12 0.012 u 0.006U 
5 12 0.013 u 0.006U 
6 12 0.012U 0.006U 
7 12 0.012U 0.006U 
8 12 0.021 0.007U 
9 12 0.012 u 0.006U 
10 12 0.014 u 0.007U 
11 12 0.012 u 0.006U 
11 12 0.012 u 0.006U 
12 12 0.012U o.oosu 
13 12 0.012U 0.006U 
14 12 0.012 u 0.006 u 
15 12 0.013 u 0.006 u 
16 12 0.012 u 0.006U 
17 12 0.012 u 0.006U 
18 12 0.012U 0.006U 
19 12 0.012U 0.006U 
20 12 0.065J 0.005 u 
21 12 0.026J 0.005 u 
23 12 0.007U 0.007U 
24 12 0.017U 0.008 u 
94 12 O.Q16 0.006U 
95 12 0.005J 0.006 u 
96 12 0.005U 0.005U 
97 12 0.012 u 0.006U 
98 12 0.013 u 0.006 u 
99 12 0.014 0.007U 
100 12 0.012 u 0.006U 
101 12 0.009 u 0.005 u 
2n 12 0.043B 0.011 u 
278 12 0.007 0.006U 

112 12 0.005 u 0.005 u 

176 12 0.005 u 0.005 u 

179 12 0.005 u 0.005U 

180 12 0.005 u 0.005 u 

182 12 0.009U 0.009U 

183 12 0.005 u 0.005U 

216 12 0.095B 0.021 

219 12 0.018 J 0.011 u 

221 12 0.033B 0.011 u 

222 12 0.022B 0.011 u 

223 12 0.0388 0.011 u 

224 12 0.033B 0.011 u 

229 12 0.009J 0.011 u 

METH.CHL. MIBK TOLUENE XYLENES 

0.006 u 0.012U 0.006 u 0.006 u 
0.006 u 0.011 u 0.006 u 0.006 u 
0.006 u 0.012U 0.006 u 0.006 u 
0.006 u 0.013U 0.006U 0.006 u 
0.006 u 0.012U 0.006U 0.006 u 
0.009 0.012 u 0.006 u 0.006 u 

0.007U 0.013 u 0.007U 0.007U 
0.006 u 0.012 u 0.006 u 0.006 u 
0.007 u 0.014U 0.007U 0.007 u 
0.006 u 0.012U 0.006U 0.006 u 
0.006 u 0.012U 0.006U 0.006 u 
0.006 u 0.012U 0.006U 0.006 u 
0.006 u 0.012U 0.006 u 0.006 u 
0.009 0.012 u 0.006 u 0.006U 

0.005J 0.013 u 0.006 u 0.006 u 
O.Q18 0.012U 0.006 u 0.006 u 
O.Q18 0.012U 0.006 u 0.006 u 
0.019 0.012U 0.006U 0.006 u 
0.017 0.012U 0.006U 0.006 u 

0.008 u 0.011 u 0.005 u 0.005 u 
O.Q1 U 0.011 u 0.005 u 0.005 u 
0.007U 0.014 u 0.007U 0.007 u 
0.008 u 0.017U 0.008 u 0.008 u 
0.006 u 0.013U 0.006U 0.006 u 
0.006 u 0.013U 0.006 u 0.006 u 
0.005 u 0.005 u 0.005 u 0.005 u 
0.006 u 0.012 u 0.006U 0.006 u 
0.006 u 0.013U 0.006 u 0.006 u 
0.007 u 0.014 0.007 u 0.007 u 
0.006 u 0.012 u 0.006 u 0.006 u 
0.005 u O.Q1 U 0.005U 0.005 u 

0.0056U 0.0056 u 0.0056 u 0.0056 u 
0.004BJ 0.006 u 0.006U 0.006 u 

0.005 u 0.005 u 0.005 u 0.005 u 

0.002JB 0.005 u 0.005 u 0.005 u 
O.Q1 JB 0.005 u 0.005 u 0.005 u 

0.004JB 0.005 u 0.005 u 0.005 u 

0.002JB 0.009 u 0.009 u 0.009 u 

0.006B 0.005 u 0.005 u 0.005 u 

0.0054U 0.0054U 0.0054 u 0.0054 u 

0.0053U 0.0053 u 0.0053 u 0.0053 u 

0.0055 u 0.0055 u 0.0055 u 0.0055 u 

0.0056 u 0.0056 u 0.0056 u 0.0056 u 

0.0054U 0.0054U 0.0054 u 0.0054 u 

0.0053 u 0.0053U 0.0053U 0.0053 u 

0.0054U 0.0054U 0.0054 u 0.0054 u 



ANALYTE 
MF6 ICS OR PES 

Sample Date Analysis Building# # 

MF61CS614 9128/1999 ICS 166 

MF61CS632 10/1/1999 ICS 166 

MF61CS647 10/12/1999 ICS 166 

MF61CS650 10/12/1999 ICS 166 

MF61CS656 10/12/1999 ICS 166 

MF61CS675 10/19/1999 ICS 166 

MF61CS678 10/19/1999 ICS 166 

MF61CS681 10/19/1999 ICS 166 

MF61CS684 10/19/1999 ICS 166 

MF61CS691 10/20/1999 ICS 166 

MF61CS727 11/4/1999 ICS 166 

MF61CS730 11/4/1999 ICS 166 

MF61CS733 11/4/1999 ICS 166 

MF61CS736 11/4/1999 ICS 166 

MF61CS742 112612000 ICS 166 

MF61CS745 112612000 ICS 166 

MF61CS745 112612000 ICS 166 
267 2/1712000 PES 166 
317 31812000 PES 166 
281 31112000 PES 166 
237 1/812000 PES 166 
269 211712000 PES 166 
319 3/812000 PES 166 
283 311/2000 PES 166 
265 2/17/2000 PES 166 
245 1/19/2000 PES 166 
247 1/25/2000 PES 166 
241 1/1912000 PES 166 
289 31212000 PES 166 
243 1/19/2000 PES 166 
271 311/2000 PES 166 
277 311/2000 PES 166 
333 31812000 PES 166 
327 31812000 PES 166 
239 1/19/2000 PES 166 
335 3/8/2000 PES 166 
293 312/2000 PES 166 
339 3110/2000 PES 166 
348 5/18/2000 PES 166 
311 3/7/2000 PES 166 
313 3/7/2000 PES 166 
315 3/7/2000 PES 166 
321 3/8/2000 PES 166 
323 31812000 PES 166 
325 3/812000 PES 166 

TABLEG-9 
SWMU 13 MINE FILL B HISTORICAL 

VOLATILE ORGANIC COMPOUND DATA 
(mg/kg) 
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ACETONE MEK 

Grid# Depth (In.) 

230 12 0.041 6 0.011 u 
238 12 0.0636 0.011 u 
242 12 0.0976 0.012 u 
243 12 0.082 6 0.011 u 
245 12 0.0996 0.011 u 
252 12 0.08 0.012 u 
253 12 0.018J 0.012U 

254 12 0.03 0.012 u 
255 12 0.042 0.012 u 
257 12 0.056 0.011 u 
269 12 0.0276 0.012 u 
270 12 0.0356 0.012 u 
271 12 0.0446 0.012U 

272 12 0.035 6 0.012U 

273 12 0.081 6 0.013U 

274 12 0.032 6 0.012 u 
274 12 0.0436 0.011 u 
102 6 0.025 u 0.012 u 
103 6 0.022J 0.012 u 
106 6 0.057 0.056 
107 6 0.035 0.012 u 
113 6 0.0078J 0.013 u 
115 6 0.0386 0.012 u 
118 6 0.012J 0.012U 
120 6 0.025 u 0.012 u 
121 6 0.014 J 0.012 u 
177 6 0.018 J6 0.013U 
181 6 0.0065J 0.012 u 
215 6 0.02J 0.013U 
220 6 0.014J 0.012U 
225 6 0.014 J 0.012 u 
226 6 0.012 J 0.012 u 
227 6 0.025 6 0.012U 
228 0-6 0.011 J 0.012 u 
231 6 0.0074J 0.012 u 
244 6 0.156 0.012U 
246 6 0.019 J 0.012U 
256 6 0.0087 J 0.012 u 
276 6 0.02J 0.0095J 

1131112 sidewall 0.051 6 0.012U 
1131179 sidewall 0.0426 0.012 u 
1131180 sidewall 0.0796 0.012 u 
115/182 sidewall 0.012J 0.012U 
115/183 sidewall 0.0276 0.012U 
1151229 sidewall 0.017 J 0.012 u 

METH.CHL. MIBK TOLUENE XYLENES 

0.0055 u 0.0055 u 0.0055 u 0.0055U 

0.0057U 0.0057U 0.0057 u 0.0057 u 
0.0058U 0.0058 u 0.0011 J 0.0058 u 
0.0057U 0.0057 u 0.0042J 0.0032J 

0.0057U 0.0057U 0.0014J 0.0057U 

0.0059 u 0.0059 u 0.0059U 0.0059 u 
0.0059U 0.0059U 0.0059U 0.0059U 

0.006U 0.006U 0.006 u 0.006 u 
0.0061 u 0.0061 u 0.0061 u 0.0061 u 
0.0057U 0.0057 u 0.0057U 0.0057 u 
0.006 u 0.006 u 0.006 u 0.006 u 

0.0059 u 0.0059 u 0.0059 u 0.0059 u 
0.0058U 0.0058U 0.0058U 0.0058 u 
0.0059U 0.0059U 0.0059 u 0.0059 u 
0.0067U 0.0067 u 0.0067 u 0.0067 u 
0.006U 0.006 u 0.006 u 0.006 u 

0.0056U 0.0056 u 0.0056 u 0.0056 u 
0.0062 u 0.0062 u 0.0062 u 0.0062 u 
0.0061 u 0.0061 u 0.0061 u 0.0061 u 
0.0059U 0.0059 u 0.0059 u 0.0059U 
0.0059U 0.0059 u 0.0059 u 0.0059 u 
0.0066 u 0.0066 u 0.0066 u 0.0066 u 
0.0058 u 0.0058 u 0.0058 u 0.0058 u 
0.0058U 0.0058U 0.0058 u 0.0058 u 
0.0062U 0.0062 u 0.0062 u 0.0062 u 
0.0059 u 0.0059 u 0.0059 u 0.0059 u 
0.0064U 0.0064U 0.0064U 0.0064U 
0.0061 u 0.0061 u 0.-0061 u 0.0061 u 
0.0063U 0.0063U 0.0063U 0.0063U 
0.006U 0.006 u 0.006 u 0.006 u 
0.0061 u 0.0061 u 0.0061 u 0.0061 u 
0.006 u 0.006 u 0.006 u 0.006 u 
0.0059 u 0.0059 u 0.0059 u 0.0059 u 
0.0059U 0.0059 u 0.0059 u 0.0059 u 
0.0061 u 0.0061 u 0.0061 u 0.0061 u 
0.006U 0.006 u 0.006 u 0.006 u 
0.006U 0.006 u 0.006U 0.006 u 

0.0058U 0.0058 u 0.0058 u 0.0058 u 
0.0062U 0.0062 u 0.0062 u 0.0062 u 
0.0059U 0.0059 u 0.0059 u 0.0059U 
0.006 u 0.006 u 0.006U 0.006 u 
0.0059U 0.0059U 0.0059 u 0.0059 u 
0.0059 u 0.0059 u 0.0059 u 0.0059 u 
0.0058U 0.0058U 0.0058U 0.0058 u 
0.0059U 0.0059U 0.0059 u 0.0059 u 



ANALYTE 

MF6 ICS OR PES 
Sample Date Analysis .Building# # 

287 311/2000 PES 166 
285 31112000 PES 166 
299 31212000 PES 166 
309 31712000 PES 166 
307 31712000 PES 166 
257 1126/2000 PES 166 
259 112612000 PES 166 
263 2/1712000 PES 166 
253 1125/2000 PES 166 
251 1125/2000 PES 166 
249 1125/2000 PES 166 
291 31212000 PES 166 
255 112612000 PES 166 
305 317/2000 PES 166 
273 31112000 PES 166 
275 31112000 PES 166 
279 31112000 PES 166 
329 31812000 PES 166 
331 31812000 PES 166 
303 31712000 PES 166 
301 31712000 PES 166 
337 31812000 PES 166 
297 31212000 PES 166 
295 31212000 PES 166 
341 3110/2000 PES 166 
345 3110/2000 PES 166 
343 3110/2000 PES 166 

MF61CS461 7/1311999 ICS 168 
MF61CS157 1112311998 ICS 168 
MF61CS249 1126/1999 ICS 168 
MF61CS527 9/9/1999 ICS 168 
MF61CS530 9/9/1999 ICS 168 
MF61CS533 9/9/1999 ICS 168 
MF61CS567 9122/1999 ICS 168 
MF61CS641 10/18/1999 ICS 168 
MF61CS644 10/18/1999 ICS 168 
MF61CS127 11/16/1998 ICS 168 
MF61CS124 11/16/1998 ICS 168 
MF61CS154 11/23/1998 lCS 168 
MF61CS151 1112311998 ICS 168 
MF61CS148 1112311998 ICS 168 
MF61CS145 11/18/1998 ICS 168 
MF61CS142 11/18/1998 ICS 168 
MF61CS139 11/18/1998 ICS 168 
MF61CS136 11/18/1998 ICS 168 
MF61CS133 11/16/1998 ICS 168 
MF61CS130 11/16/1998 ICS 168 

202 11/8/1999 PES 168 

TABLEG-9 
SWMU 13 MINE FILL B HISTORICAL 

VOLATILE ORGANIC COMPOUND DATA 
(mg/kg) 
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ACETONE MEK 

Grid# Depth (in.) 

1181216 sidewall 0.011 J 0.012 u 
1181223 sidewaH 0.0078J 0.011 u 
1181224 sidewaH 0.037 0.012U 

120/176 sidewall 0.0085J 0.012U 

1201238 sidewall 0.011 J 0.012 u 
1211221 sidewaH 0.021 J 0.012 u 
1n1116 sidewall 0.019 J 0.012 u 
1n1219 sidewall 0.0072J6 0.014 u 
181/121 sidewaH 0.0236 0.011 u 
1811220 sidewall 0.045 6 0.014 u 
1811231 sidewall 0.0266 0.012 u 
2151216 sidewaU 0.02J 0.013U 
2201221 sidewall 0.026 6 0.012 u 
2201273 sidewall 0.0356 0.011 u 
225/224 sidewall 0.018 J 0.012 u 
2251242 sidewall 0.013J 0.013 u 
2261243 sidewall 0.012J 0.012 u 
2281229 sidewall 0.024U 0.012 u 
2281245 sidewall 0.0946 0.012 u 
231/273 sidewall 0.024U 0.012 u 
231/road sidewall 0.12 6 0.013U 
2441243 sidewall 0.0646 0.012U 
2461252 sidewall 0.022J 0.011 u 
2461253 sidewall 0.015 J 0.012 u 
2561257 sidewall 0.037 0.012 u 
2561269 sidewall 0.011 J 0.012 u 
2561271 sidewall O.Q1 J 0.012 u 

33 12 0.005U 0.005U 

39 12 0.005U 0.005U 
140 12 0.006 u 0.006U 
201 12 0.0207 J 0.00726J 
202 12 0.0167 J 0.0121 u 
203 12 0.0126 J 0.0111 u 
214 12 0.086 6 0.0099J 

240 12 0.104 6 0.0119 u 
241 12 1.23U 0.616U 

40 12 0.005 u 0.005 u 
41 12 0.004U 0.004U 
42 12 0.006U 0.006 u 
43 12 0.005 u 0.005 u 
44 12 0.005 u 0.005 u 
45 12 0.005U 0.005U 

46 12 0.006U 0.006 u 
47 12 0.005 u 0.005U 

48 12 0.006 u 0.006U 
49 12 0.006U 0.006 u 
50 12 0.005 u 0.005U 
25 6 0.0436 0.011 u 

METH.CHL MIBK TOLUENE XYLENE$ 

0.0058 u 0.0058 u 0.0058 u 0.0058 u 
0.0056 u 0.0056 u 0.0056 u 0.0056 u 
0.0059 u 0.0059 u 0.0059 u 0.0059 u 
0.0062 u 0.0062 u 0.0062 u 0.0062 u 
0.0062 u 0.0062 u 0.0062 u 0.0062U 
0.0061 u 0.0061 u 0.0061 u 0.0061 u 
0.0061 u 0.0061 u 0.0061 u 0.0061 u 
0.0069 u 0.0069 u 0.0069 u 0.0069 u 
0.0056 u 0.0056 u 0.0056 u 0.0056 u 
0.0072 u 0.0072 u 0.0018 J 0.0017 J 
0.0062 u 0.0062 u 0.0062 u 0.0062 u 
0.0063U 0.0063U 0.0063 u 0.0063 u 
0.0061 u 0.0061 u 0.0061 u 0.0061 u 
0.0056 u 0.0056 u 0.0056 u 0.0056 u 
0.0062U 0.0062U 0.0062 u 0.0062 u 
0.0063 u 0.0063 u 0.0063 u 0.0063 u 
0.0062 u 0.0062U 0.0062 u 0.0062 u 
0.006U 0.006 u 0.006 u 0.006 u 

0.0058 u 0.0058 u 0.0058 u 0.0058 u 
0.0059 u 0.0059 u 0.0027 J 0.0059 u 
0.0066 u 0.0066 u 0.0016 J 0.0066 u 
0.0059 u 0.0059 u 0.0059 u 0.0059 u 
0.0057U 0.0057U 0.0057 u 0.0057 u 
0.0058 u 0.0058 u 0.0058 u 0.0058 u 
0.0061 u 0.0061 u 0.0061 u 0.0061 u 
0.006 u 0.006 u 0.006 u 0.006 u 
0.0061 u 0.0061 u 0.0061 u 0.0061 u 
0.011 6 0.005 u 0.005 u 0.005 u 
0.005 u 0.005 u 0.005 u 0.005 u 
0.006U 0.006 u 0.006 u 0.006 u 

0.00608 u 0.00608 u 0.00608 u 0.00608 u 
0.00605 u 0.00605 u 0.00605 u 0.00605 u 
0.00555 u 0.00555 u 0.00555 u 0.00555 u 
0.0054 u 0.0054 u 0.0054 u 0.0054 u 
0.00596U 0.00596 u 0.00707 0.00476 J 

0.308 u 0.308 u 0.308 u 0.308 u 
0.005 u 0.005 u 0.005 u 0.005 u 
0.004 u 0.004U 0.004 u 0.004 u 
0.006 u 0.006 u 0.006 u 0.006 u 
0.005 u 0.005 u 0.005 u 0.005 u 
0.005 u 0.005 u 0.005.U 0.005 u 
0.005 u 0.005U 0.005 u 0.005 u 
0.006 u 0.006 u 0.006 u 0.006 u 
0.005 u 0.005 u 0.005 u 0.005 u 
0.006 u 0.006 u 0.006 u 0.006 u 
0.006 u 0.006U 0.006 u 0.006 u 
0.005 u 0.005 u 0.005 u 0.005 u 
0.0057U 0.0057 u 0.0057U 0.0057 u 



ANALYTE 

MF6 ICS OR PES 
Sample Date Analysis Building# 

# 

090 10/4/1999 PES 168 
088 10/4/1999 PES 168 
194 11/8/1999 PES 168 
190 11/8/1999 PES 168 
188 1118/1999 PES .168 
186 1112/1999 PES 168 
184 1112/1999 PES 168 
200 1118/1999 PES 168 
198 1118/1999 PES 168 
196 1118/1999 PES 168 
192 11/8/1999 PES 168 
204 1118/1999 PES 168 
235 11/9/1999 PES 168 
229 11/9/1999 PES 168 
227 11/9/1999 PES 168 
225 11/9/1999 PES 168 
219 11/9/1999 PES 168 
223 11/9/1999 PES 168 
221 11/9/1999 PES 168 
208 11/8/1999 PES 168 
210 1118/1999 PES 168 
206 11/8/1999 PES 168 
231 11/9/1999 PES 168 
233 11/9/1999 PES 168 

MF61CS246 1/2611999 ICS 171 
MF61CS260 1/27/1999 ICS 171 
MF61CS257 1/27/1999 ICS 171 
MF61CS304 219/1999 ICS 171 
MF61CS307 2/17/1999 ICS 171 
MF61CS313 2/17/1999 ICS 171 
MF61CS318 212511999 ICS 171 
MF61CS323 311/1999 ICS 171 
MF61CS431 71711999 ICS 171 
MF61CS434 71711999 ICS 171 
MF61CS443 7/8/1999 ICS 171 
MF61CS476 7/15/1999 ICS 171 
MF61CS545 9/15/1999 ICS 171 
MF61CS562 9/22/1999 ICS 171 
MF61CS578 9/24/1999 ICS 171 
MF61CS622 9/30/1999 ICS 171 
MF61CS624 9/30/1999 ICS 171 
MF61CS635 10/1/1999 ICS 171 
MF61CS665 10/12/1999 ICS 171 
MF61CS694 10/2111999 ICS 171 
MF61CS697 10/2111999 ICS 171 
MF61CS700 10/21/1999 ICS 171 
MF61CS703 10/21/1999 ICS 171 

372 61212000 PES 171 

TABLEG-9 
SWMU 13 MINE FILL B HISTORICAL 

VOLATILE ORGANIC COMPOUND DATA 
(mg/kg) 
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ACETONE MEK 

Grid# Depth (in.) 

26 6 0.0486 0.012U 
27 6 0.0356 0.012U 
28 6 0.0346 0.012U 
29 6 0.0596 0.012 u 
30 6 0.036 0.012 u 
31 6 0.0326 0.012 u 
32 6 0.021 J 0.012 u 
35 6 0.13 6 0.016 u 
36 6 0.091 6 0.015 u 
37 6 0.046 0.016 u 
38 6 0.015J 0.012U 

28127 sidewall 0.0526 0.012 u 
29139 sidewall 0.18 0.012 u 
31/241 sidewall 0.14 0.012 u 
32/240 sidewall 0.1 0.012 u 
32/33 sidewall 0.085 0.012 u 

351203 sidewaH 0.096 0.012 u 
35/214 side wan 0.024U 0.012U 
35126 sidewall 0.024U 0.012U 

36/202 sidewall 0.038 6 0.014 u 

METH.CHL. 

0.0062 u 
0.0059 u 
0.0059 u 
0.0061 u 
0.0062U 
0.0059 u 
0.0061 u 
o.ooau 
o.oonu 
0.008 u 

0.0059 u 
0.0062 u 
0.0061 u 
0.0059 u 
0.0058 u 
0.0058 u 
0.0059 u 
0.0059U 
0.0059 u 
0.0069 u 

36/27 sidewall laboratory failed to report voe data for this sample 
37/201 sidewall 0.051 6 0.012 u 0.0058 u 
381140 sidewall 0.085 0.012 u 0.0061 u 
38139 sidewall 0.098 0.012 u 0.006 u 
123 12 0.005 u 0.005 u 0.005 u 
125 12 0.005 u 0.005 u 0.005 u 
127 12 0.005 u 0.005 u 0.005 u 
129 12 0.008 u 0.008 u 0.008 u 
130 12 0.008 0.008 0.005U 
132 12 0.006 u 0.006 u 0.006U 
133 12 0.009 u 0.009 u 0.035 
135 12 0.004U 0.004 u 0.005U 
173 12 0.006U 0.006 u 0.001 J6 
174 12 0.085 0.085 0.002J6 
175 12 0.004 u 0.004U 0.002J6 
184 12 0.005 u 0.005 u 0.01 J6 
206 12 0.0242 0.0242 0.00575 u 
212 12 0.022 u 0.022 u 0.0054U 
218 12 0.022 u 0.022U 0.0055 u 
233 12 0.022 u 0.022U 0.0055 u 
234 12 0.024 u 0.024U 0.0061 u 
239 12 0.014 J 0.014J 0.0059U 
248 12 0.0656 0.0656 .0.0066 u 
258 12 0.058 0.058 0.0058 u 
259 12 0.025 0.025 0.0057 u 
260 12 0.021 J 0.021 J 0.0059 u 
261 12 0.033 0.033 0.0056 u 
122 6 0.012J 0.012 u 0.006 u 

MIBK TOLUENE XYLENES 

0.0062U 0.0062 u 0.0062 u 
0.0059U 0.0059 u 0.0059 u 
0.0059 u 0.0059 u 0.0059 u 
0.0061 u 0.0061 u 0.0061 u 
0.0062 u 0.0062U 0.0062 u 
0.0059 u 0.0059U 0.0059U 
0.0061 u 0.0061 u 0.0061 u 
0.008 u 0.008 u 0.008 u 
o.oonu o.oonu o.oonu 
0.008 u 0.008 u 0.008 u 

0.0059 u 0.0059U 0.0059 u 
0.0062 u 0.0062U 0.0062 u 
0.0061 u 0.0061 u 0.0061 u 
0.0059 u 0.0059U 0.0059 u 
0.0058 u 0.0058U 0.0058 u 
0.0058 u 0.0058 u 0.0058 u 
0.0059 u 0.0059 u 0.0059 u 
0.0059 u 0.0059 u 0.0059 u 
0.0059 u 0.0059 u 0.0059 u 
0.0069 u 0.0069U 0.0069 u 

0.0058 u 0.0058 u 0.0058 u 
0.0061 u 0.0061 u 0.0061 u 
0.006 u 0.006U 0.006 u 
0.005 u 0.005 u 0.005 u 
0.005 u 0.005U 0.005 u 
0.005 u 0.005U 0.005 u 
0.008 u 0.008 u 0.008 u 
0.005 u 0.005U 0.005 u 
0.006 u 0.006 u 0.006 u 
0.006 u 0.006U 0.006 u 
0.005 u 0.005 u 0.005 u 
0.006 u 0.006 u 0.006 u 
0.005 u 0.005 u 0.005 u 
0.004U 0.004 u 0.004 u 
0.005 u 0.005 u 0.005 u 

0.00575 u 0.00435J 0.00575 u 
0.0054 u 0.0036J 0.0054 u 
0.0055 u 0.0027 J 0.0055 u 
0.0055 u 0.0041 J 0.0033 J 
0.0061 u 0.0065 0.0041 J 
0.0059 u 0.0059 u 0.0059 u 
0.0066 u 0.0068 u 0.0066 u 
0.0058U 0.0076 0.0019 J 
0.0057U 0.0047 J 0.0053 J 
0.0059U 0.0059U 0.0059 u 
0.0056U 0.0056 u 0.0056 u 
0.006 u 0.006 u 0.006 u 



ANALYTE 

MFB ICS OR PES 
Sample Date Analysis Building# 

# 

374 61212000 PES 171 
376 61212000 PES 171 
406 7/1812000 PES 171 
350 6/1/2000 PES 171 
378 61212000 PES 171 
398 7/18/2000 PES 171 
408 7/1812000 PES 171 
362 6/112000 PES 171 
354 6/112000 PES 171 
412 7/1812000 PES 171 
394 7/18/2000 PES 171 
388 7/1812000 PES 171 
386 612/2000 PES 171 
352 6/1/2000 PES 171 
384 61212000 PES 171 
382 61212000 PES 171 
380 6/212000 PES 171 
404 7/1812000 PES 171 
402 7/18/2000 PES 171 
400 7/18/2000 PES 171 
410 7/1812000 PES 171 
370 6/112000 PES 171 
368 6/112000 PES 171 
364 6/112000 PES 171 
366 6/112000 PES 171 
356 6/1/2000 PES 171 
360 6/1/2000 PES 171 
358 6/1/2000 PES 171 
396 7118/2000 PES 171 
392 7/1812000 PES 171 
390 7/1812000 PES 171 

MFBICS178 1211/1998 ICS 173 
MFBICS181 12/211998 ICS 173 
MFBICS184 12/811998 ICS 173 
MFBICS237 12/29/1998 ICS 173 
MFBICS413 6/30/1999 ICS 173 
MFBICS419 6/30/1999 ICS 173 
MFBICS509 8/26/1999 ICS 173 
MFBICS539 9/14/1999 ICS 173 
MFBICS512 9/8/1999 ICS 173 
MFBICS518 9/8/1999 ICS 173 
MFBICS515 9/8/1999 ICS 173 
MFBICS550 9/2211999 ICS 173 
MFBICS553 9122/1999 ICS 173 
MFBICS564 9/2211999 ICS 173 
MFBICS619 9/30/1999 ICS 173 
MFBICS626 9/30/1999 ICS 173 
MFBICS662 10/12/1999 ICS 173 

TABLEG-9 
SWMU 13 MINE FILL B HISTORICAL 

VOLATILE ORGANIC COMPOUND DATA 
(mg/kg) 
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ACETONE MEK 

Grid# Depth (in.) 

123 6 0.01 J 0.012U 
124 6 0.15B 0.012 u 
126 6 0.064B 0.008J 
128 6 0.14B 0.0064J 
131 6 0.13 B 0.011 J 
134 6 0.029B 0.012 u 
136 6 0.048 B 0.012U 
137 6 0.02JB 0.011 u 
138 6 0.16B 0.012 
178 6 0.12B O.Q16 U 
185 6 0.017 JB 0.011 u 
217 6 0.19B 0.011 J 

122/129 sidewaU 0.11 B 0.02 
128/127 sidewan 0.034B 0.0084J 
131/130 sidewall 0.028B 0.006J 
131/174 sidewall 0.058 B 0.0088J 
131/175 sidewall 0.024B 0.012U 
134/133 sidewall 0.037B O.Q15 U 
134/135 sidewall 0.0878 0.012J 
134/184 sidewall 0.06B 0.007 J 
1361135 sidewall 0.096B 0.014 J 
137/127 sidewall 0.026B 0.012 u 
137/239 sidewall 0.14B 0.012 u 
137/258 sidewall 0.034B 0.012 u 
137/260 sidewall 0.019 JB 0.012 u 
138/127 sidewall 0.0928 0.012 u 
1381173 sidewall 0.042 B 0.01 J 
1381239 sidewall 0.3B 0.013 u 
1851184 sidewall 0.042 B 0.0063J 
2171133 sidewall 0.083B 0.014 
2171233 sidewall 0.063B 0.0063J 

51 12 0.012 u 0.006 u 
52 12 0.009 u 0.005U 
53 12 O.Q18 0.005J 
62 12 0.005 u 0.005 u 
147 12 0.0051 0.005 u 
169 12 0.005 u 0.005 u 
194 12 0.0191 JB 0.0114 u 
195 12 0.148 0.0259 
196 12 0.0134J 0.00892 J 
197 12 0.00633J 0.011 u 
198 12 0.00952J 0.011 u 
208 12 0.023U 0.011 u 
209 12 0.041 B 0.012U 
213 12 0.022J 0.0064J 
232 12 0.17B 0.013U 
235 12 0.11 B 0.012U 
247 12 0.1 B 0.012U 

METH.CHL. MIBK TOLUENE XYLENES 

0.006U 0.006 u 0.006 u 0.006 u 
0.0058 u 0.0058 u 0.0058 u 0.0058 u 
0.0063U 0.0063U 0.0063U 0.0063U 
0.0058 u 0.0058 u 0.0058 u 0.0058 u 
0.0059 u 0.0059 u 0.0059 u 0.0059 u 
0.0058 u 0.0058 u 0.0058 u 0.0058 u 
0.0061 u 0.0061 u 0.0061 u 0.0061 u 
0.0056U 0.0056 u 0.0056 u 0.0056 u 
0.0058 u 0.0058U 0.0058U 0.0058 u 
0.0079U 0.0079U 0.0079 u 0.0079 u 
0.0057·U 0.0057U 0.0057U 0.0057 u 
0.0058 u 0.0058 u 0.0058 u 0.0058 u 
0.006 u 0.006 u 0.006 u 0.006 u 
0.0061 u 0.0061 u 0.0061 u 0.0061 u 
0.0058 u 0.0058 u 0.0058 u 0.0058 u 
0.006 u 0.006 u 0.006 u 0.006 u 

0.0059 u 0.0059 u 0.0059 u 0.0059 u 
0.0076 u 0.0076 u 0.0076U 0.0076 u 
0.0063 u 0.0063U 0.0063 u 0.0063 u 
0.0068 u 0.0068 u 0.0068 u 0.0068 u 
0.0082U 0.0082 u 0.0082 u 0.0082 u 
0.0058 u 0.0058 u 0.0058 u 0.0058 u 
0.0059 u 0.0059 u 0.0059 u 0.0059 u 
0.0058 u 0.0058 u 0.0058 u 0.0058 u 
0.006 u 0.006 u 0.006 u 0.006 u 
0.006U 0.006 u 0.006 u 0.006 u 
0.006 u 0.006 u 0.0021 J 0.006 u 
0.0065U 0.0065 u 0.0065U 0.0065 u 
0.0058 u 0.0058 u 0.0058 u 0.0058 u 
0.006 u 0.006 u 0.006 u 0.006 u 

0.0058 u 0.0058 u 0.0014 J 0.0058 u 
0.006 u 0.006 u 0.006 u 0.014 
0.005 u 0.005 u 0.005 u 0.005 u 
0.005 u 0.005 u 0.005 u 0.005 u 
0.005U 0.005 u 0.005 u 0.005 u 
0.01 B 0.005 u 0.005 u 0.005 u 
0.01 B 0.005 u 0.005 u 0.005 u 

0.0057U 0.0057U 0.0057 u 0.0057 u 
0.00571 u 0.00571 u 0.00571 u 0.00571 u 
0.0058U 0.0058 u 0.0058 u 0.0058 u 

0.00552 U· 0.00552 u 0.00552 u 0.00552 u 
0.00549 u 0.00549 u 0.00549 u 0.00549 u 
0.0056U 0.0056U 0.0056U 0.0056 u 
0.006 u 0.006 u 0.006 u 0.006 u 

0.0062U 0.0062U 0.0062U 0.0062 u 
0.0063 u 0.0063U 0.0095 0.0059 J 
0.0058 u 0.0058 u 0.0058 u 0.0058 u 
0.0062 u 0.0062 u 0.0011 J 0.0062 u 



ANALYTE 

MF0 ICS OR PES 
Sample Date Analysis Building# 

# 
MF01CS670 10/18/1999 ICS 173 
MF01CS709 1012611999 ICS 173 
MF01CS712 1012611999 ICS 173 
MF01CS715 1113/1999 ICS 173 
MF01CS718 11/311999 ICS 173 
MF01CS721 11/311999 ICS 173 
MF01CS724 1113/1999 ICS 173 

134 10122/1999 PES 173 
136 10/22/1999 PES 173 
110 1011511999 PES 173 
120 10/1511999 PES 173 
022 9/311999 PES 173 
024 91311999 PES 173 
026 9/311999 PES 173 
028 913/1999 PES 173 
014 91211999 PES 173 
016 91211999 PES 173 
018 91211999 PES 173 
112 10/1511999 PES 173 
114 10/1511999 PES 173 
418 8/2812000 PES 173 
422 812812000 PES 173 
424 812812000 PES 173 
428 812812000 PES 173 
430 812812000 PES 173 
426 812812000 PES 173 
436 812912001 PES 173 
434 812912001 PES 173 
432 812912001 PES 173 
480 9/26/2001 PES 173 
004 812311999 PES 173 
002 812311999 PES 173 
006 812311999 PES 173 
010 812311999 PES 173 
030 9/311999 PES 173 
080 912411999 PES 173 
076 912411999 PES 173 
082 912411999 PES 173 
122 1011611999 PES 173 
078 912411999 PES 173 
008 812311999 PES 173 
454 912612001 PES 173 
456 912612001 PES 173 
458 912612001 PES 173 
420 812812000 PES 173 
414 812812000 PES 173 
442 9/17/2001 PES 173 
462 912612001 PES 173 

TABLEG-9 
SWMU 13 MINE FILL B HISTORICAL 

VOLATILE ORGANIC COMPOUND DATA 
(mg/kg) 
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ACETONE MEK 

Grid# Depth (in.) 

250 12 0.0171 J 0.0118 u 
263 12 0.056 0.012 u 
264 12 0.130 0.012 u 
265 12 0.060 0.012 u 
266 12 0.0390 0.012U 
267 12 0.026 0 0.012U 
268 12 0.0540 0.012U 
54 6 0.09 0.012U 
55 6 0.028 0.012U 
56 6 0.0390 0.012U 
57 6 0.04750 0.0123 u 
58 6 0.0514 0.012U 
59 6 0.0228J 0.0116 u 
60 6 0.0309 0.0116 u 
61 6 0.0241 u 0.012U 
63 6 0.0218 u 0.0109 u 
64 6 0.0213 u 0.0107 u 
65 6 0.0199 J 0.0122 u 
66 6 0.018 J 0.012 u 
67 6 0.018 J 0.013 u 
68 6 0.011 J 0.012 u 
69 6 0.012 J 0.012 u 
69 sidewall 0.320 0.059 u 
70 6 0.014 J 0.012 u 
70 sidewall 0.26 0 0.058 u 
71 6 0.019 J 0.012 u 
72 6 0.012 u 0.012U 
73 6 0.012 0 0.012U 
74 6 0.01 J0 0.012 u 
74 sidewall 0.007U 0.007 u 
75 6 0.085 0 0.017 0 
76 6 0.02J 0.012 u 
n 6 0.0520 0.0120 
78 6 0.0490 0.0087 J 
79 6 0.0233J 0.0122 u 
79 6 0.0320 0.012U 
80 6 0.02J 0.012 u 
81 6 0.022J 0.012 u 
82 6 0.028 0 0.012 u 
83 6 0.0430 0.012 u 
84 6 0.013J 0.011 u 
85 6 0.006 0.005U 
86 6 0.043 0.005U 
87 6 0.005U 0.005U 
88 6 0.014 J 0.012 u 
89 6 0.018 J 0.012 u 
90 6 0.037 0.004 u 
91 6 0.006 u 0.006 u 

METH.CHL. MIBK TOLUENE XYLENES 

0.00591 u 0.00591 u 0.00591 u 0.00591 u 
0.0058 u 0.0058 u 0.0058 u 0.0058 u 
0.0058 u 0.0058 u 0.0058 u 0.0058 u 
0.0059 u 0.0059 u 0.0059 u 0.0059 u 
0.0062 u 0.0062 u 0.0062 u 0.0062 u 
0.0061 U- 0.0061 u 0.0061 u 0.0061 u 
0.006 u 0.006 u 0.006 u 0.006 u 

0.0059 u 0.0059 u 0.0059U 0.0059 u 
0.0062 u 0.0062 u 0.0062 u 0.0062 u 
0.0059 u 0.0059 u 0.0059U 0.0059 u 

0.00616 u 0.00616 u 0.00616 u 0.00616 u 
0.00598 u 0.00598 u 0.00598 u 0.00598 u 
0.00579 u 0.00579 u 0.00579 u 0.00579 u 
0.00581 u 0.00581 u 0.00581 u 0.00581 u 
0.00602 u 0.00602 u 0.00602 u 0.00602 u 
0.00545 u 0.00545 u 0.00545U 0.00545 u 
0.00533 u 0.00533 u 0.00533 u 0.00533 u 

• 0.00609 u 0.00609 u 0.00609 u 0.00609 u 
0.0062 u 0.0062 u 0.011 0.0064 
0.0064 u 0.0064U 0.0064U 0.0064 u 
0.006 u 0.006 u 0.006 u 0.006 u 
0.0058 u 0.0058 u 0.0058 u 0.0058 u 
0.029 u 0.029 u 0.029 u 0.029 u 
0.0061 u 0.0061 u 0.0061 u 0.0061 u 
0.029 u 0.029 u 0.029 u 0.029 u 
0.0061 u 0.0061 u 0.0061 u 0.0061 u 
0.012 u 0.012 u 5.9 u 0.006 u 
0.012 u 0.012 u 6U 0.006 u 
0.012U 0.012 u 6.2 u 0.006 u 
0.007U 0.007U 0.007 u 0.007 u 
0.0057 u 0.0057 u 0.0057U 0.0057 u 
0.0059 u 0.0059 u 0.0059U 0.0059 u 
0.0058 u 0.0058U 0.0058 u 0.0058 u 
0.0059 u 0.0059 u 0.0059 u 0.0059 u 
0.0061 u 0.0061 u 0.0061 u 0.0061 u 
0.0058 u 0.0058 u 0.0058 u 0.0058 u 
0.006 u 0.006 u 0.006 u 0.006 u 
0.006 u 0.006 u 0.006 u 0.006 u 
0.0062 u 0.0062 u 0.0062 u 0.0062 u 
0.0058 u 0.0058 u 0.0054J 0.0058 u 
0.0054 u 0.0054U 0.0054U 0.0054 u 
0.013 0 0.005 u 0.005 u 0.005 u 
0.012 0 0.005U 0.005U 0.005 u 
0.01 B 0.005 u 0.005 u 0.005 u 

0.0059 u 0.0059U 0.0059U 0.0059 u 
0.0061 u 0.0061 u 0.0061 u 0.0061 u 
0.004U 0.004 u 4U 0.004 u 
0.0120 0.006 u 0.006 u 0.006 u 



ANALYTE 

MF8 ICS OR PES 
Sample Date Analysis Building# # 

460 9/2612001 PES 173 
479 9/2612001 PES 173 
064 9/21/1999 PES 173 
126 10/1611999 PES 173 
138 10/2611999 PES 173 
066 9/2111999 PES 173 
044 9/20/1999 PES 173 
416 812812000 PES 173 
116 1011511999 PES 173 
108 10/1511999 PES 173 
444 9/17/2001 PES 173 
466 9/26/2001 PES 173 
464 9/26/2001 PES 173 
478 912612001 PES 173 
468 9/26/2001 PES 173 
4n 9/2612001 PES 173 
446 9117/2001 PES 173 
118 10/1511999 PES 173 
106 10115/1999 PES 173 
470 9126/2001 PES 173 
476 9/2612001 PES 173 
452 9/17/2001 PES 173 
450 9/17/2001 PES 173 
448 9/17/2001 PES 173 
438 8/29/2001 PES 173 
440 8129/2001 PES 173 
474 9/2612001 PES 173 
472 9/2612001 PES 173 
475 9/2612001 PES 173 
056 9/2111999 PES 173 
040 9/2011999 PES 173 
052 9/2111999 PES 173 
050 9/2111999 PES 173 
038 9/20/1999 PES 173 
092 1015/1999 PES 173 
072 9/21/1999 PES 173 
104 10115/1999 PES 173 
062 9/21/1999 PES 173 
042 9/20/1999 PES 173 
046 9/2011999 PES 173 
054 9/2111999 PES 173 
048 9/21/1999 PES 173 
058 9/21/1999 PES 173 
060 9/21/1999 PES 173 
100 10114/1999 PES 173 
102 1011411999 PES 173 
036 9/2011999 PES 173 
034 9/20/1999 PES 173 

TABLEG-9 
SWMU 13 MINE FILL B HISTORICAL 

VOLATILE ORGANIC COMPOUND DATA 
(mg/kg) 
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ACETONE MEK 

Grid# Depth (in.) 

92 6 0.005 u 0.005 u 
92 sidewall o.oosu 0.006U 
93 6 0.025 u 0.012 u 
139 6 0.0448 0.012U 
141 6 0.074 0.012U 
142 6 0.014J 0.011 u 
143 6 0.012J o.oonJ 
144 6 0.009J 0.012U 
145 6 0.031 8 0.012 u 
146 6 0.061 8 0.013U 
148 6 0.005U 0.005 u 
149 6 0.006 0.005 u 
150 6 0.38E 0.005U 
150 sidewall 0.005U 0.005 u 
151 6 0.005 0.005 u 
151 sidewall 0.007 u 0.007 u 
152 6 0.02 0.005 u 
153 6 0.0245 u 0.0122 u 
154 6 0.024 u 0.012U 
155 6 0.007 0.005 u 
155 sidewall 0.004U 0.004 u 
156 6 0.069 0.005 u 
157 6 O.Q16 0.004U 
158 6 0.005 u 0.005 u 
159 6 0.006 J8 0.011 u 
160 6 0.007 J8 0.011 u 
161 6 0.006 u 0.006 u 
162 6 0.005 0.005 u 
162 sidewall 0.005 0.005 u 
163 6 0.039 B 0.015 8 
164 6 0.011 J 0.0061 J 
165 6 0.021 J 0.011 J 
166 6 158 0.012U 
167 6 0.0071 J 0.012 u 
168 6 0.018J 0.012 u 
170 6 0.024 8 0.012 u 
171 6 0.014J 0.012 u 
172 6 0.0094J 0.012U 
186 6 0.032 8 0.0128 
187 6 0.016J 0.0099J 
188 6 0.017J 0.0148 
189 6 0.0095J 0.011 u 
190 6 0.0448 0.0087 J 
191 6 0.0248 0.012 u 
192 6 0.0248 0.012U 
193 6 0.0288 0.012 u 
199 6 0.011 J 0.011 u 
200 6 0.014J 0.012 8 

llllETH.CHL. MIBK TOLUENE XYLENES 

0.0088 0.005 u 0.005 u 0.005 u 
0.006 u 0.006 u 0.006 u 0.006 u 

0.0062 u 0.0062U 0.0062 u 0.0062 u 
0.0061 u 0.0061 u 0.0061 u 0.0061 u 
0.0058 u 0.0058U 0.0058U 0.0058 u 
0.0054U 0.0054U 0.0054 u 0.0054 u 
0.0056U 0.0056 u 0.0056 u 0.0056 u 
0.0059 u 0.0059 u 0.0059 u 0.0059 u 
0.0059 u 0.0059U 0.0059 u 0.0059 u 
0.0064U 0.0064U 0.0064 u 0.0064U 
0.005 u 0.005 u 5U 0.005 u 
0.012 8 0.005U 0.005 u 0.005 u 
0.011 8 0.005U 0.005U 0.6U 
0.005 u 0.005 u 0.005U 0.005 u 
0.011 8 0.005U 0.005 u 0.005 u 
0.007 u 0.007U 0.007U 0.007 u 
0.005 u 0.005 u 5U 0.005 u 

0.00612 u 0.00612 u 0.00612 u 0.00612 u 
0.006U 0.006 u 0.006U 0.006 u 
0.01 8 0.005U 0.005 u 0.005 u 

0.013 8 0.004U 0.001 J 0.004 u 
0.005 u 0.005 u 5U 0.005 u 
0.004U 0.004U 4U 0.004 u 
0.005 u 0.005U 5U 0.005 u 
0.011 u 0.011 u 5.7U 0.006 u 
O.Q11 U 0.011 u 5.7U 0.006 u 
O.Q11 8 0.006 u 0.006 u 0.012 
0.009 8 0.005 u 0.005 u 0.81 u 
O.Q1 8 0.005 u 0.005 u 0.001 J 

0.0054U 0.0054 u 0.0054U 0.0054 u 
0.0056 u 0.0056U 0.0056 u 0.0056 u 
0.006 u 0.006 u 0.006 u 0.006 u 

0.0058U 0.0058 u 0.0058 u 0.0058 u 
0.0058 u 0.0058 u 0.0058 u 0.0058 u 
0.0059 u 0.0059 u 0.0059U 0.0059 u 
0.0059 u 0.0059 u 0.0059U 0.0059 u 
0.0061 u 0.0061 u 0.0061 u 0.0061 u 
0.0059 u 0.0059 u 0.0059 u 0.0059 u 
0.0056 u 0.0056 u 0.0056 u 0.0056 u 
0.0065U 0.0065 u 0.0065 u 0.0065 u 
0.0058 u 0.0058 u 0.0058U 0.0058 u 
0.0057U 0.0057U 0.0057U 0.0057 u 
0.0056 u 0.0056 u 0.0056 u 0.0056 u 
0.0059 u 0.0059 u 0.0059U 0.0059 u 
0.006 u 0.006 u 0.006U 0.006 u 
0.006 u 0.006 u 0.006U 0.006 u 
0.0056 u 0.0056 u 0.0056 l,I 0.0056 u 
0.0061 u 0.0061 u 0.0061 u 0.0061 u 



ANALYTE 
MFB ICS OR PES 

Sample Date Analysis Building# # 
094 10/5/1999 PES 173 
098 10/1411999 PES 173 
096 10/1411999 PES 173 
124 10/16/1999 PES 173 
128 10/16/1999 PES 173 
132 10/1911999 . PES 173 
130 10/19/1999 PES 173 
142 10/2611999 PES 173 
140 10/2611999 PES 173 
215 11/9/1999 PES 173 
178 1112/1999 PES 173 
176 1112/1999 PES 173 
174 11/1/1999 PES 173 
144 10128/1999 PES 173 
146 10128/1999 PES 173 
154 10/29/1999 PES 173 
156 10/29/1999 PES 173 
158 10/29/1999 PES 173 
160 11/1/1999 PES 173 
162 11/1/1999 PES 173 
164 11/1/1999 PES 173 
213 11/9/1999 PES 173 
172 11/1/1999 PES 173 
168 11/1/1999 PES 173 
170 11/1/1999 PES 173 
166 11/1/1999 PES 173 
150 10128/1999 PES 173 
148 10128/1999 PES 173 
152 10128/1999 PES 173 
217 11/9/1999 PES 173 
180 11/2/1999 PES 173 
182 1112/1999 PES 173 

MFBICS756 11/212000 ICS 174 
MFBICS757 10/31/2000 ICS 174 
MFBICS760 11/112000 ICS 174 
MFBICS763 11/112000 ICS 174 

TABLEG-9 
SWMU 13 MINE FILL B HISTORICAL 

VOLATILE ORGANIC COMPOUND DATA 
(mg/kg) 
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ACETONE MEK 

Grid# Depth (in.) 

204 6 0.058B 0.013 u 
205 6 O.Q1 J 0.011 u 
207 6 0.022J 0.012 u 
210 6 0.12 0.013 u 
211 6 0.023J 0.012 u 
236 6 0.016J 0.012U 
237 6 0.017 J 0.012 u 
249 6 0.056 0.012 u 
251 6 0.076 0.012 u 
262 6 0.025 u 0.012 u 

1411147 siclewan 0.077B 0.012 u 
141/169 siclewan 0.03B 0.012 u 
168/169 siclewan 0.078 0.012 u 
1861194 siclewaU 0.031 B 0.012 u 
187/196 sidewall 0.021 J 0.012 u 
187/197 sidewall 0.022J 0.013 u 
188/197 sidewall 0.062 0.013 u 
188/198 siclewall 0.019 J 0.012 u 
1991198 sidewall 0.1 B 0.011 u 
205/198 siclewall 0.026 0.012 u 
207/208 siclewall 0.023U 0.012U 
2071209 siclewall 0.028U 0.014U 
210/169 sidewall 0.059 0.012 u 
2101235 sidewall 0.095B 0.013 u 
2101247 sidewall 0.072 0.012U 
2111235 siclewall 0.037 0.012U 
236/250 sidewall 0.04B 0.011 u 
249/250 sidewall 0.013J 0.012 u 
251/235 siclewall 0.023U 0.011 u 
251/264 sidewall 0.029U O.Q15 U 
54/147 sidewall 0.04B 0.012 u 
54/53 sidewall 0.037B 0.013U 

279 12 0.005U 0.005 u 
279 18 0.02 0.005 u 
280 12 0.004U 0.004 u 
281 12 0.032 0.006 u 

METH.CHL. MIBK TOLUENE XYLENES 

0.0063 u 0.0063U 0.0063 u 0.0063 u 
0.0056 u 0.0056 u 0.0056 u 0.0056 u 
0.006 u 0.006 u 0.0021 J 0.006 u 
0.0067 u 0.0067U 0.0049J 0.0062J 
0.0061 u 0.0061 u 0.0061 u 0.0061 u 
0.0058 u 0.0058U 0.0058 u 0.0058 u 
0.0058 u 0.0058 u 0.0058U 0.0058 u 
0.0059 u 0.0059 u 0.0059U 0.0059 u 
0.0058 u 0.0058 u 0.0058U 0.0058 u 
0.0061 u 0.0061 u 0.0061 u 0.0061 u 
0.0014 J 0.0059 u 0.0059 u 0.0059 u 
0.0059 u 0.0059 u 0.0059 u 0.0059 u 
0.0059 u 0.0059U 0.0059 u 0.0059 u 
0.0021 J 0.0061 u 0.0024J 0.0041 J 
0.0059 u 0.0059 u 0.0059 u 0.0059 u 
0.0019 J 0.0063U 0.0014J 0.0063U 
0.0063 u 0.0063U 0.001 J 1.3 
0.0058 u 0.0058 u 0.0058U 0.0058 u 
0.0056 u 0.0056 u 0.0056U 0.0056 u 
0.0058 u 0.0058 u 0.0058U 0.0058 u 
0.0058 u 0.0058 u 0.0058U 0.0058 u 
0.0069 u 0.0069U 0.0069 u 0.0069 u 
0.0061 u 0.0061 u 0.0061 u 0.0061 u 

. 0.0064U 0.0064 u 0.0064U 0.0064U 
0.0062 u 0.0062 u 0.0062U 0.0062 u 
0.0061 u 0.0061 u 0.0061 u 0.0061 u 
0.0057U 0.0057U 0.0057 u 0.0057 u 
0.006 u 0.006 u 0.006 u 0.006 u 
0.0056 u 0.0056 u 0.0056U 0.0056 u 
0.0073U 0.0073U 0.0073 u 0.0073 u 
0.006 u 0.006U 0.006 u 0.006 u 
0.0065 u 0.0065 u 0.0065 u 0.0065 u 
0.005 u 0.005 u 0.005 u 0.005 u 
0.002J 0.005 u 0.005 u 0.077 
0.004 u 0.004 u 0.004U 0.004 u 
0.002J 0.006 u 0.03 0.006 u 
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APPENDIX H DATA QUALITY REVIEW AND DATA REDUCTION METHODS 

This section contains a description of the data review processes used to determine whether analytical 

laboratory data were of acceptable technical quality for use in decision making. The review began with 

data validation, which is a comparison of data quality indicators (DOis) against prescribed acceptance 

criteria. The DOis used are measures to assess the bias and precision of the analytical calibrations and 

sample analyses. The output of this review was a set of alphabetic flags such as "U," "J," "R," or 

combinations thereof, that may have been assigned to individual results based on the validation effort. 

These flags were used to infer the general quality of the data. The data validation was followed by a 

summary of quantitative data quality measures to provide the user with a more quantitative estimate of 

any bias or imprecision associated with the data. Also evaluated were the measures of data 

completeness, sensitivity, comparability and representativeness. 

Sections H.1 and H.2 provide an overview of the data validation process, Sections H.3 and H.4 present 

an evaluation of the data quality beyond data validation. Appendix G contains all the qualified data and 

the associated reasons for the data qualifications. 

H.1 DATA VALIDATION PROCESS 

Samples were collected by TolTest during recent bioremediation efforts conducted at Mine Fill B (SWMU 

13) (TolTest, 2002). Soil was excavated from explosives-contaminated areas of the Mine Fill, then 

composted to reduce the concentrations of explosives in the soil. Thousands of samples were collected 

and analyzed. Analyses included primarily explosives but, in several cases, metals or other parameters 

were measured. Initial characterization samples (ICSs) were collected prior to excavation. These 

samples were used to identify areas that had explosives concentrations in excess of applicable screening 

levels. After excavation, post-excavation samples (PESs) were collected from sidewalls and floors of the 

excavations to verify that the extent of excavation was adequate. The excavated soil was composted in 

windrows at the NSWC bioremediation facility. During composting, chemical concentrations of the 

compost were monitored. When the explosives concentrations had decreased to acceptable levels, a final 

round of compost sampling was conducted to characterize the explosives concentrations. The treated 

soil was eventually returned to the excavations. 

QC samples such as matrix spikes and spike duplicates, laboratory control samples and their duplicates, 

and laboratory blanks were also analyzed. The compost sample data and the QC data generated during 
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these biorem.ediation efforts are referred to as composting data in this report. Additional details of the 

composting operation and associated data are provided elsewhere (TolTest, 2002). 

One laboratory, Southwest Laboratory of Oklahoma, conducted most of the analyses for the composting 

operations. The data from Mine Fill B soil composting were supplied to TtNUS primarily in electronic 

format. This made possible the summarization of a variety of quality characteristics that demonstrate the 

composting data to be of sufficient quality to support the composting operation, as well as human health 

and ecological risk assessments described in this RFI report. Whereas a detailed data quality review and 

summary of MFB data are provided in this section, a brief data quality summary is also provided in the 

Mine Fill B Interim Measures Report (TolTest, 2002). 

Field and laboratory data were generated by TtNUS in conjunction with the recent RFI. The RFI field 

activities are described in Section 2.0 of this RFI report text. The resulting data are referred to as Round1 

(earliest), Round2, and Round 3 (most recent) data. The following table shows various data sets and 

how the data are, or have been, being used. 

Data Type Data Use 

Composting Data • Composting operation monitoring 

• RFI (risk assessments and determining nature and extent of contamination) 
RFI Data, Round 1 • RFI (risk assessments and determining nature and extent of contamination) 

RFI Data, Round 2 • RFI (risk assessments and determining nature and extent of contamination) 

RFI Data, Round 3 • RFI (risk.assessments and determining nature and extent of contamination) 

Field analytical data and sampling location coordinates for Rounds 1 through 3 were reviewed both in the 

field and after completing the field event to assure data users that the results and sampling location 

coordinates were accurate. Calibration logs and QC check sample results were reviewed for accuracy. 

In addition, field data were reviewed for comparability among sampling locations and consistency with 

theoretical expectations. For example, low pH values would not be expected if alkalinity values were 

high. These evaluations were based, in part, on professional judgment. Well stabilization parameters 

were required to represent stable sampling conditions (manifested as reproducible measurements) prior 

to sample collection but were not required to compare well to field test kit results. 

Results generated for the composting operation were validated independently of TtNUS (TolTest, 2002). 

All of the. TtNUS results from analytical laboratory samples (Rounds 1 through 3) were validated by 

TtNUS according to several specifications. Assignment of data qualification flags by TtNUS conformed to 

U.S. EPA Region 5 Standard Operating Procedures for Validation of Contract Laboratory Program 

Organic Data (U.S. EPA, 1993c); to Region 5 Standard Operating Procedures for Validation of Contract 
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Laboratory Program Inorganic Data (U.S. EPA, 1993d); to the U.S. EPA Contract Laboratory Program 

National Functional Guidelines for Organic Data Review (U.S. EPA, 1994a); and to U.S. EPA Contract 

Laboratory Program National Functional Guidelines for Inorganic Data Review (U.S. EPA, 1994b) to the 

greatest extent practicable for non-contract laboratory program data. 

Data validation specifications require that various data qualifiers be assigned when a deficiency is 

detected or when a result is less than its detection limit. If no qualifier is assigned to a result that has 

been validated, the data user is assured that no technical deficiencies were identified during validation. 

The qualification flags used are defined below: 

U - Indicates that the chemical was not detected at the numerical detection limit (sample-specific 

detection limit) noted. Non-detected results from the laboratory are reported in this manner. This qualifier 

is also added to a positive result (reported by the laboratory) if the detected concentration is determined 

to be attributable to contamination introduced during field sampling or laboratory analysis. 

UJ - Indicates that the chemical was not detected; however, the detection limit (sample-specific detection 

limit) is considered to be estimated based on problems encountered during laboratory analysis. The 

associated numerical detection limit is regarded as inaccurate or imprecise. 

J - Indicates that the chemical was detected; however, the associated numerical result is not a precise 

representation of the concentration that is actually present in the sample. The laboratory reported 

concentration is considered to be an estimate of the true concentration. 

UR - Indicates that the chemical may or may not be present. The non-detected analytical result reported 

by the laboratory is considered to be unreliable and unusable. This qualifier is applied in cases of gross 

technical deficiencies (i.e., holding times missed by a factor of two times the specified time limit, severe 

calibration non-compliances, and extremely low analyte recoveries). 

R - Indicates that the chemical may or may not be present. The positive analytical result reported by the 

laboratory is considered to be unreliable and unusable. This qualifier is applied in cases of gross 

technical deficiencies. 

BU - Indicates that the associated organic chemical was detected in this sample as well as the associated 

laboratory method blank, but has been qualified as non-detected because the concentration was less 

than the blank level adjusted for uncertainties (i.e., the blank action level) per the validation guidelines. 
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BJ - Indicates that the associated organic chemical was detected in this sample as well as the associated 

method blank and rather than being considered a non-detect, is considered to be an estimate because 

the concentration is in excess of the blank action level. The use of "B" qualifiers is a U.S. EPA Region 5-

specific requirement. 

> - Indicates that the true value is probably greater than the reported value. This "qualifier flag" is used to 

identify reported values that exceed the calibration range of field measurements but could not be re

analyzed for various reasons. 

The preceding data qualifiers may be categorized as indicative of major or minor problems. Major 

problems are defined as issues that result in the rejection of data and qualification with UR or R data 

validation qualifiers. These data are considered invalid and are not used for decision making purposes 

unless they are used in a qualitative way and the use is justified and documented. Minor problems are 

defined as issues resulting in the estimation of data, and qualification with U, J, B, BJ, BU, and UJ data 

validation qualifiers. Estimated analytical results are considered to be suitable for decision-making 

purposes unless the data use requirements are very stringent and the qualifier indicates a deficiency that 

is incompatible with the intended data use. It is noteworthy that a U qualifier does not necessarily 

indicate that a data deficiency exists because all non-detect values are flagged with the U qualifier 

regardless of whether a quality deficiency has been detected. 

H.2 DATA VALIDATION OUTPUTS 

After data were validated, a list was developed of non-conformities requiring data qualifier flags that were 

used to alert the data user to inaccurate or imprecise data. For situations in which several QC criteria 

were out of specification, the data validator made professional judgements and or comments on the 

validity of the overall data package. The reviewer then prepared a technical memorandum presenting 

qualification of the data, if necessary, and the rationale for making such qualifications. The net result was 

a data package that had been carefully reviewed for its adherence to prescribed technical requirements. 

Validators incorporated data qualifiers into the electronic database and submitted the information to the 

data management group. TolTest data are presented elsewhere (TolTest, 2002). A complete printout of 

the TtNUS data with validation flags is presented in Appendix G. Pertinent quality estimates are 

summarized in a more quantitative format in the following section. 
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DQls are parameters that are monitored to help establish the quality of data generated during an 

investigation. Some of the DQls are generated from analysis of field samples (e.g., field duplicates) and 

some are generated from the analysis of laboratory samples (e.g., laboratory duplicates). Individually, 

field and laboratory DQls provide measures of the performance of the respective investigative operations 

(field or laboratory). During data validation, individual QC results were evaluated. If individual QC results 

were acceptable, no validation flag was assigned to an analytical result, otherwise a flag indicating the 

type of QC deficiency was assigned to the result. The data quality review provided in this section, which 

was implemented after the data validation process was completed, is not designed to identify data that 

are acceptable or unacceptable accor~ing to data QC criteria. Instead, it is designed to provide an overall 

quantitative measure of analytical performance not provided by data validation. These quantitative 

evaluations are frequently analyte-specific. They reflect, for example, biases associated with the 

quantification of particular analytes in a particular matrix. Many of the summary tables provided in the 

sections below reflect this and the data user must know that even chemicals in the same analytical 

fraction (e.g. VOCs) may exhibit different data quality. Taken together, the DQls provide a measure of 

overall analytical performance. 

TtNUS collected data at NSWC Crane SWMUs 12 and 16 at the same time that data were collected at 

SWMU 13 . Consequently, samples from more than one SWMU but of a similar matrix may have arrived 

at the analytical laboratory in a similar time frame. Samples from different SWMUs may have been 

combined into the same sample preparation or analysis groups. The number of QC results obtained 

under such circumstances is greater than if only SWMU 13 QC data were available. This provides more 

robust estimates of analytical performance, especially for quantitative measures such as accuracy and 

precision. The titles of the data tables {Table H-1 through H-15) identify which SWMUs are represented 

by the data. 

The data for the Mine Fill B were of generally acceptable quality with the following significant exceptions: 

Composting Data 

Explosives - Analytical performance for the metals analyses was within expectations. No data were 

rejected. 

VOCs - Analytical performance for the metals analyses was within expectations. No data were rejected. 
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Metals - Analytical perf~rmance for the metals analyses was generally within expectations. RPO values, 

which reflect analytical precision (laboratory duplicates) or field precision (field duplicates) occasionally 

exceeded the 50 percent point of reference, however, there was no consistent indication of an analytical 

problem with respect to accuracy, precision, or any other QC measure. No metals results from the 

composting operation were rejected. 

Details of the Composting Operation data quality are provided in TolTest, 2002. 

Round 1 

Explosives - The compound 2-amino-4,6-dinitrotoluene in sample 13SW1101 and picramic acid in 

samples 16SS150002 and 16SS210002 were rejected for the explosive analyses for Round 1. The 

picramic acid results were non-detected and were rejected because of low matrix spike recoveries. The 

low matrix spike recoveries are likely due to a difficult sample matrix and they indicate that picramic acid 

results are generally biased low. The bias is moderate to severe. 

A slight to moderate low bias (average percent recovery= 59.2 for MS and MSD, and 88.4 for LCS) was 

detected in aqueous ROX concentrations. The low bias indicates that reported ROX concentrations are, 

on average, less than actual site concentrations. Results for other explosive compounds in aqueous and 

solid sample matrices were not biased significantly low and may be biased slightly high in some cases, 

though not significantly. 

Herbicides - Hexachloropentadiene and pentachlorophenol are not herbicides but were analyzed by the 

herbicide method to obtain low detection limits. Results are very uncertain at levels near the detection 

limits and exhibit a negative bias. The bias is moderate to severe. 

Metals - The metals, overall, exhibit no bias to a slightly high bias, with a moderate high bias for calcium, 

chromium, titanium, and zinc (See Table H-9). 

Miscellaneous Parameters (Ammonia, AVS, SEM, Cation Exchange Capacity, Nitrite/Nitrate and TOC) -

The data are generally of acceptable quality although the ammonia nitrogen results occasionally exhibit 

an uncertainty that is greater than expected. 

PCBs - These data are of acceptable quality without qualification. 
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svoes - The compounds 2,3,4,6-tetrachlorophenol, 2,4,5-trichlorophenol, 2,4,6-trichlorophenol , 

2,4-dichlorophenol, 2,6-dichlorophenol, 2,4-dinitrophenol, 2,4-dimethylphenol, 2-chlorophenol, 

2-methylphenol, 2-nitrophenol, 3&4-methylphenol, 3,3'-dichlorobenzidine, 4,6-dinitro-2-methylphenol, 

4-chloro-3-methylphenol, 4-nitroquinoline-1-oxide, 4-nitrophenol, aramite, hexachlorocyclopentadiene, 

kepone, and phenol constitute all of the results rejected for the semivolatile analyses for Round 1. The 

majority (64 percent) of the results were rejected because several compounds (4-nitroquinoline-1-oxide, 

aramite, kepone, and 1,4-phenylenediamine) yield poor analytical responses. The remaining semivolatile 

results were rejected due to one of the following reasons: low acid surrogate recovery representative of 

phenolic compound recoveries, low matrix spike recovery, gross holding time excedance, or low 

laboratory control sample recovery. The gross holding time excedance and low laboratory control sample 

recovery are attributed to laboratory performance and the remaining reasons for data rejection can be 

attributed to difficult sample matrices. The semivolatile data points rejected are from compounds that are 

not expected to be detected at Mine Fill B; therefore the impact on overall data quality is minimal. 

However, the rejected constitute data voids and must be viewed as such when making decisions. 

voes - Acrolein results were rejected in four soil and two ground water samples, otherwise no other 

voe results were rejected. These data were rejected because these compounds yield poor analytical 

responses. Because acrolein is not expected to be related to site operations these rejected have little 

negative impact on the project. In general, voe, results exhibited a slightly low bias with 2-butanone, 

2-hexanone, 4-methyl-2-pentanone, and chloromethane exhibiting a moderately low bias for Round 1 soil 

and sediment samples. Round 2 soil sample voe results were biased slightly less negative. The volatile 

compounds overall show no significant bias, with the exceptions of bromomethane, chloromethane, and 

vinyl chloride which exhibit a moderately low bias for Round 1. 

Round 2 

Explosives - explosives data were generally acceptable. 2,2',6,6'-tetranitro-4,4'-azoxytoluene results, 

however, exhibit a moderately low bias. In addition, 2,4-diamino-6-nitrotoluene and ROX exhibit a slight 

high bias in aqueous samples. The potential high ROX bias in Round 2 and the moderately low bias in 

Round 1 may cause Round 2 concentrations to appear greater than Round 1 concentrations when there 

is actually no difference. 

Metals - These results exhibited no significant bias. Several soil and sediment RPO results exceeded the 

reference point of 50 percent, however, the laboratory precision was equal to or better than field duplicate 

precision, as expected. This indicates that the greater proportion of uncertainty is associated with natural 
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sample heterogeneity. Nevertheless, several metals exhibited some high RPO values (e.g., greater than 

100 percent) that indicate a relatively large degree of heterogeneity in the solid samples. 

Miscellaneous Parameters (Ammonia, Chloride, Nitrite/Nitrate, Sulfate and TOC) - The data are generally 

of acceptable quality although the ammonia nitrogen results occasionally exhibit a slight low bias. 

PAHs - There was a slight low bias for PAHs. The average percent recovery across all PAHs was 

approximately 70 percent. The minimum recoveries were MS and MSD results of 38.3 and 34.1 percent, 

respectively for anthracene, however, most recoveries (99 out of 105) were greater than 50 percent. 

voes (Methods 80158 and 82608) - Round 2 soil sample voe results were biased slightly less negative 

than the Round 1 results. Three ketones (2-butanone, 2-hexanone, and 4-methyl-2-pentanone) had 

slightly low mean MS and MSD recoveries ranging from 55 percent to 63 percent. In general, the 

aqueous samples had yet less bias than the soil samples. Overall, the biases are slight, with the 

exceptions of bromomethane, which had a moderate low bias in ground water samples. 

Round 3 

Explosives - Seventeen tetryl results, one 2,4-diamino-6-nitrotoluene result, and one DNX result were 

rejected in vegetation samples, otherwise no other explosives results were rejected. The data for DNX, 

2,4-diamino-6-nitrotoluene and one tetryl result (13VG007020001) were rejected for poor MS/MSD 

recovery. The remaining tetryl data were rejected because they yielded poor analytical recovery in blank 

spike samples. Explosives data in vegetation were accompanied by a high degree of uncertainty due to 

the vegetation matrix causing difficulties with the analyses. The results for 2,2',6,6'-tetranitro-4,4'

azoxytoluene and TNX showed a moderately low bias in aqueous samples. Explosives data in aqueous 

samples were generally acceptable with the exception of the low bias mentioned above. It is expected 

that some detectable concentrations of explosives went undetected because of the matrix interferences. 

Metals data appeared to be free of any significant data quality deficiencies. 

Sample collection deviated from the proposed sampling strategy in Rounds 1 and 2 for solid and aqueous 

samples. Uncollected samples were generally not collected because surface water was not available at 

all planned locations or refusal was encountered during soil boring advancement. Accordingly, the 

percent completeness for samples collected is less than 90 percent in several cases (compare sample 

collection ratios in Table H-1). There were no data rejections in these cases but the lack of data from the 
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planned locations as well as locations where data have been rejected for quality reasons should be 

considered when interpreting the results of the investigation. 

Representativeness and Completeness for All Sampling Rounds 

All samples appear to be representative of the intended environmental matrix. And were c Lack of data 

where samples could not be collected or where data have been rejected, however, should be considered 

when evaluating representativeness of the areas or volumes of environmental media that were 

characterized. Inability to achieve target detection limits or RBTLs in several cases should also be 

considered (See Section H.4.2) 

H.4 DETAILED DATA QUALITY REVIEW 

The various DQls are discussed in detail below. In addition to the DQls discussed below, temperature 

blanks that accompanied each cooler containing samples were used to assess whether the samples had 

been stored at the appropriate temperature during shipping. All temperature blanks were less than or 

equal to 4°C, indicating no deficiencies with regard to shipping temperature. 

Each section below addresses data quality for a particular DOI for samples of a given matrix (solid or 

aqueous) and analytical fraction (e.g., metals or VOCs). 

H.4.1 Completeness 

Completeness is a measure of the number of valid samples or measurements that are available relative 

to the number of samples or measurements that were intended to be generated. For this project, 

completeness was measured on three different bases: samples collected, field measurements, and 

laboratory measurements. 

• Sample collection completeness was a measure of the usable samples collected as compared to 

those intended to be collected. 

• Field measurement completeness was a measure of the usable field measurements made relative to 

those intended to be made. 

• Laboratory measurement completeness was a measure of the amount of usable, valid laboratory 

measurements per matrix obtained for each target analyte. 
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Usable, valid samples (or results) were those judged, after data assessment, to represent the sampling 

populations and to have not been disqualified for use through data validation or additional data review. 

The total number of samples planned for collection are listed in different documents for different sampling 

rounds. The .matrix below shows which document pertains to each round. 

Sampling Round Applicable Document 

1 Original QAPP (TtNUS, 2003a) 

2 QAPP Addendum No. 1 (TtNUS, 2003b) 

3 QAPP Addendum No. 2 (TtNUS, 2004a) 

Completeness was determined using the following equation: 

where %C 

v 
T 

= 

= 

= 

v 
%C=-x100 

T 

percent completeness 

number of samples (or results) determined to be valid 

total number of planned samples (or results) 

H.4.1.1 Sample Collection Completeness 

Composting Data 

As stated above, details of the initial characterization, excavation, composting, and soil replacement 

operations are provided in TolTest (2002). All samples necessary to support those operations were 

collected. One aqueous sample was analyzed in association with Grid 255, otherwise all other samples 

were soils. The aqueous sample was analyzed for nine metals (aluminum, arsenic, barium, cadmium, 

chromium, lead, mercury, selenium, and silver) and the SW-846 Method 8330 explosives plus 

pentaerythritol tetranitrate and butyl ether. All 24 results for this sample were less than the laboratory 

detection limit. No data were rejected from this aqueous sample nor from any soil samples. Therefore, 

sample collection goals were satisfied for the composting data. 

All QC appeared to be normal for the single aqueous sample. In addition, the focus of the composting 

operation was remediation of explosives in soil. Because of this and the fact that all results were less 

than detection limits for the aqueous sample with no rejections, the aqueous sample is not discussed 

further in this section. 
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Table H-1 compares the samples collected to the samples proposed. Although not immediately apparent, 

sample completeness goals were met for all sample matrices in Rounds 1, 2, and Round 3. Three 

subsurface soil samples were not collected due to encountering refusal in some soil borings and dry 

conditions prevented the collection of some aqueous samples (See Table 2-2 for details). Failing to 

collect those samples is not considered to be a deficiency in field performance although failure to have 

obtained the desired samples must be considered when interpreting the data. Unscheduled sample 

collections and samples that could not be collected are discussed in the field report (2.0 of the RFI report 

text) with explanations for the observed deviations from the QAPP. 

H.4.1.2 Field Measurement Completeness 

Composting Data 

At the time that Rounds 1 through 3 sampling was conducted the composting data were being compiled. 

The number of results obtained from the field analyses during the remediation effort were sufficient to 

support the composting effort and composting data completeness is not discussed further in this section. 

Details are provided in TolTest (2002). 

Rounds 1. 2. and 3 

The percent completeness for field measurements, including natural attenuation parameter 

measurements, and well stabilization measurements was 100. 

H.4.1.3 Laboratory Measurement Completeness 

Under ideal conditions, the laboratory completeness objective would be 100 percent. However, samples 

can be rendered unusable during shipping and preparation (e.g., bottles broken or extracts accidentally 

destroyed) or analysis (e.g., loss of instrument sensitivity, strong matrix effects). Laboratory 

completeness objectives were 90 percent for each critical target analyte per sample matrix. It is possible 

for individual analytes to exhibit very low completeness values while achieving the overall completeness 

goals on the basis of analytical fraction. This occurred in a few cases and is discussed in more detail 

below for the affected analytes and fractions. 
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Composting data were compiled prior to Round 1 sampling. The number of results obtained from the 

laboratory analyses during the composting effort were sufficient to support the composting effort. Details 

are provided in TolTest (2002). No data were rejected during data validation. This is consistent with the 

fact that most of the analyses were explosives and metals analyses and results from those fractions are 

not commonly rejected. Thus, completeness requirements for the composting operation were satisfied. 

Rounds 1. 2. and 3 

Table H-2 presents the percent completeness among analytical fractions for solid samples and aqueous 

samples by Round. With one exception, percent completeness for laboratory analytical data collected 

during the Round 1 field investigation was greater than the 90 percent completeness required by the Mine 

Fill 8 QAPP and subsequent addenda (TtNUS, 2003a, 2003b, and 2004a). The exception is a 

completeness of 87.5 percent for SVOCs in ground water during Round 1. Nearly all of the rejected 

ground water data for Round 1 were rejected because of poor surrogate compound recoveries or 

laboratory control sample non-compliances. During Round 2, these deficiencies did not occur and no 

data were rejected. Nearly all of the results that were rejected for soil in Round 1 were a result of poor 

analytical sensitivities (i.e., low response factors). During Round 3, 19 data points were rejected for 

explosives in vegetation. The percent completeness for explosives was greater than 90% (94.3%). No 

other data were rejected during Round 3. All of the rejections were a result of poor recovery of target 

analytes (i.e., LCS/MS/MSD recoveries). Table H-3 lists all the rejected data and the reasons for the 

rejections for each round of data collection. 

Immediately evident in Table H-3 is that all but three of the rejected values represent a small list of 

analytes in the explosives, SVOC, and VOC fractions. Twelve different phenolic compounds are included 

as are 2,4-diamino-6-dinitrotouene, 3,3' -dichlorobenzidine, 4-nitroquinoline-1-oxide, acrolein, aramite, 

DNX, hexachlorocyclopentadiene, kepone, and tetryl. Also pertinent is that the low ground water 

recoveries that resulted in data rejections were limited primarily to two samples: 13GWT0901 and 

13GWT2001, and that all of the explosives rejections were limited to the vegetation matrix. The poor 

analytical sensitivities in the soil samples for the few compounds shown in Table H-3 are an indication of 

the state of chemical analyses today using the selected analytical methods. The voe and SVOC 

analytes that were rejected because of poor analytical sensitivities are not particularly important to this 

investigation because they have low potential for being present or they are not very toxic or both. If they 

were more important to the investigation, a recommendation might be made to seek other chemical 

analysis methods for those compounds. For this investigation no such additional work is necessary. 
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The more significant rejections are those that were caused by poor surrogate recoveries (Code = R) or 

LCS/LCSD noncompliances (Code = E). These compounds (See Table H-3) are more commonly 

encountered environmental contaminants than the compounds with poor response factors described 

above. Twelve of these compounds are phenols and one is hexachlorocyclopentadiene. The rejections 

are limited primarily to. two samples at groundwater samples (13GWT0901 and 13GWT2001) and the 

vegetation samples, so the problem is limited. In addition, because there were no rejections in Round 2, 

any negative effect of the rejections shown in Table H-3 are minimal to the project. There is no need to 

recollect or re-analyze samples although the rejected values must be viewed as data voids when using 

the data. The EXP rejections in Round 3 for poor analytical recovery in vegetation were likely due to the 

unusual matrix being tested. These rejections represent significant data gaps for the rejected 

parameters. There were evidently some significant problems encountered during chemical; analyses of 

vegetation for the explosives compounds and the number of rejections is one indication of this. For the 

energetic compounds (2,4,6-TNT, ROX, and HMX) that are most important to the project, however, there 

were no rejections. 

The 2-amino-4,6-dinitrotoluene rejection was due to a gross exceedance of the percent difference 

between detectors during HPLC analyses. This result was at a concentration between the laboratory 

threshold value and the laboratory reporting limit on one detector used during HPLC analyses; the other 

detector did not have a positive detection. Results reported at such low levels and lackin,g confirmation 

between detectors are too low to be quantifiable and this apparent QC deficiency is not a valid QC 

measure, therefore it should not impact overall data quality 

Several energetic compound results were rejected in the vegetation samples. The rejections were limited 

to tetryl, 2,4-diamino-6-nitrotoluene and DNX and details are provided in Sections H.4.3. and H.4.4 

(Explosives in Vegetation, Round 3). 

H.4.2 Sensitivity 

Tables H-4, H-5, H-6, H-7, and H-8 compare the observed minimum and maximum non-detect values 

during laboratory analyses to the target laboratory reporting limits contained in Table 1-4 of the Mine Fill B 

QAPP (TtNUS, 2003a) and corresponding tables of TtNUS 2003b and 2004a for soils, sediments, ground 

water, and surface water, respectively. The data in Tables H-4, through H-7 represent data for SWMU 13 

and SWMU 16 for Rounds 1, 2, and 3. The reason data were consolidated for SWMUs 13 and 16 is that 

the analytical methods, laboratories, and sensitivities were similar for those rounds. Table H-8 displays 

only QC summaries for SWMU 13 because no vegetation samples were collected at SWMU 16. 
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At the outset of the project, it was known that the concentrations of several chemicals could not be 

measured at concentrations that were as low as the RBTLs; however, the analytical methods selected are 

standard methods used throughout the environmental industry. Development of methods with greater 

sensitivity was not feasible nor was it required for the chemicals of primary interest (e.g., explosives, 

PCBs, and chlorinated VOCs). Yellow (or gray when printed in black and white) highlight in the tables 

indicates those parameters for which at least one non-detect value exceeded the RBTL. Although many 

analytical fractions had at least one such exceedance, most non-detected results were less than the 

target limits for critical parameters. The impact of th~se exceedances is discussed in the risk 

assessments Sections 8.0 and 9.0 (the human health and ecological risk assessments, respectively). 

In some cases, elevated detection limits were incurred because select samples had to be diluted to obtain 

measurable concentrations of VOCs. This was especially true in Round 2 for a few ground water 

samples at SWMU 16 that had high concentrations of TCE. The high concentrations of TCE resulted in a 

need to dilute the samples to prevent contamination of laboratory purge equipment. In Appendix G, 

results of undiluted samples are presented for concentrations that did not exceed calibration ranges and 

results of diluted samples are presented for concentrations that exceeded the calibration range. 

To understand the impact of not having achieved RBTLs, it is important to understand the convention 

used for reporting non-detect values. Concentrations of organic analytes that were less than their MDLs 

were reported as the threshold value (not the MDL) followed by a "U" qualifier. The threshold values were 

generally less than typical laboratory reporting limits, but were typically greater than MDLs. This 

convention was used in response to the need to try to measure concentrations as low as the RBTLs. If a 

measured organic analyte concentration exceeded the MDL but was less than the reporting limit, the 

reported concentration was the measured concentration followed by a "J" qualifier. The "J" qualifier 

signified that the reported concentration had a high degree of uncertainty even though there was a high 

level of confidence that the analyte had been detected in the sample. Concentrations less than the TV for 

inorganics were reported as the TV with a "U" qualifier. lnorganics concentrations between the TV and 

RL were reported with no qualifier. Concentrations of organics and inorganics that exceeded reporting 

limits were not qualified unless a data quality deficiency was identified. These reporting conventions are 

summarized below: 

020501/P H-14 CTO 0343 



Analyte Non-Detect Reporting 

Measured Concentration 

<TV 
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Qualifier* 

u 

J 

No qualifier 

No qualifier 

Tables H-4 through H-8 show the nominal TVs and the minimum and maximum non-detect values for 

each analyte in particular matrices (one table per matrix). The nominal TVs represent TVs as estimated 

by the laboratory without any adjustments for sample-specific conditions such as moisture content or 

sample dilutions. Especially in cases where a dilution caused the maximum observed non-detect value to 

exceed the RBTL, the nominal TV may be less than the RBTL. For example, vinyl chloride had a nominal 

ground water TV of 0.3 µg/L, but the maximum observed TV was 30 µg/L in Round 2 (Table H-6). The 

significant elevation of the TV was due to the dilution of at leasfone ground water sample in Round 2 that 

had a high concentration of at least one other target analyte. 

Seven metals (arsenic, aluminum, cadmium, copper, lead, mercury and thallium) in Round 3 groundwater 

and nine metals (arsenic, aluminum, beryllium cadmium, cobalt and lead mercury selenium and sodium) 

in Round 3 surface water exceeded the applicable RBTLs. Three metals in Round 3 sediment (thallium, 

mercury and selenium) exceeded the applicable RBTLs. The RBTL and the nominal TV for the 

aforementioned metals are flagged and shown in Tables H-4 through H-8. 

The elevated detection limits that were incurred are viewed to be the consequence of uncontrollable, 

sample-specific factors and reflect normal laboratory performance. They did not prevent the use of the 

data for decision making. However, the failure to achieve RBTLs must be considered when using the 

data. 

H.4.3 Laboratory Accuracy 

Accuracy is the degree of agreement between an observed value and an accepted reference value. 

Accuracy measurements are designed to detect biases resulting from sample handling and analysis. This 

parameter is assessed by measuring spiked samples (e.g., MSs) or well-characterized samples of 

certified analyte concentrations (e.g., LCSs) and by measuring blanks. 
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Accuracy requirements for field measurements are typically ensured through control over the sample 

collection and handling and through routine instrument calibration. Field accuracies were monitored 

through the use of blanks to detect cross-contamination and by monitoring adherence to procedures that 

prevent sample contamination or degradation. Source blanks were collected from analyte-free water and 

potable water sources to assess the water sources used for decontaminating sampling. equipment. 

Equipment rinsate blanks were collected for this investigation to assess cross-contamination via sample 

collection equipment. These blanks were obtained under representative field conditions by collecting the 

rinse water generated by running analyte-free water through sample collection equipment after 

decontamination and before use. Rinsate blanks were obtained for each type of sampling equipment for 

each day that the sampling equipment was decontaminated. Where pre-cleaned, dedicated sampling 

equipment was used, one rinsate blank was collected as a "batch blank". Rinsate blanks were analyzed 

for the same chemical constituents as the associated environmental samples. 

Accuracy in the laboratory is measured through the comparison of a spiked sample or LCS result to a 

known or calculated value and is expressed as a percent recovery (%R). It was also assessed by 

monitoring the analytical recovery of select surrogate compounds added to samples that are analyzed by 

organic chromatographic methods. LCSs were used to assess the accuracy of laboratory operations with 

minimal sample matrix effects. MS and surrogate compound analyses measure the combined accuracy 

effects of the sample matrix, sample preparation, and sample measurement. Spiking concentrations 

equaled or approximated the default concentrations detailed in the applicable sample preparation or 

analysis SOPs. LCS and MS analyses were performed at a frequency of one per 20 associated samples 

of like matrix as required by the Mine Fill B QAPP and subsequent addenda (TtNUS, 2003a, 2003b, and 

2004a). Laboratory accuracy was assessed by comparing calculated %R values to accuracy control 

limits specified in the Mine Fill B QAPP and subsequent addenda (TtNUS, 2003a, 2003b, and 2004a). 

Percent recovery is calculated using the following equation: 
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Absence of bias is represented as a recovery of 100 percent. Mean recovery values less than 

100 percent indicate a low bias, and recovery values greater than 100 percent indicate a high bias. 

Because measurement uncertainty exists in all bias estimates, a bias is not considered to be significant 

unless it falls outside the range of 100 percent ± 25 percent. The more extreme the bias value, the more 

significant the bias. 

Accuracy data (e.g., LCS, LCSD, MS, and MSD percent recoveries) were not available electronically for 

the Composting operation, thus they were tabulated here. The inability to tabulate the composting 

accuracy data is mitigated by a few factors. For example, the data were collected over a long time period 

(years). This sort of data collection over time tends to identify accuracy problems because laboratories 

change calibration standards, different analysts are involved, the most recently collected data is 

compared to previous results with an expectation of a particular relationship between the results, etc. In 

addition, any significant accuracy concerns should have been identified during data validation, which 

makes use of the available hard copy accuracy data. Also, because the analytes and methods used for 

the composting analyses were similar to those used in Rounds 1, 2, and 3 sampling, it is logical to 

assume that any biases will be the similar. That is, the biases would be associated with the same 

compounds, and the direction (positive or negative) and degree of bias will be similar. In addition, 

Southwest Laboratory of Oklahoma, which analyzed many samples from the composting operation 

samples, also analyzed samples for NSWC Crane SWMU 1 (Mustard Gas Burial Ground} during the 

same. time period. No accuracy issues were identified for the Mustard Gas Burial Ground data (TtNUS, 

2004 band 2004c). It is logical to expect the performance of that laboratory to have been the same for 

both the composting and Mustard Gas Burial Ground data sets. Finally, because there were no 

significant accuracy issues identified during data validation, it is logical to assume that the only biases to 

be expected in the composting data are those that are commonly observed. In particular, many organic 

compounds routinely exhibit no bias or a slight or even moderate negative bias when analyzed by the 

methods used for these projects. Among other factors, the biases reflect an inability to extract from a 

sample under routine analytical conditions all of the organic target analytes that are in the sample. The 

biases from compound to compound can vary considerably. These biases are common and insofar as 

they are not extreme, do not typically pose data interpretation problems. That is the case for the 

composting data. 

Accuracy data for Rounds 1, 2 and 3 are compiled in Tables H-9 and H-10. Unless otherwise specified, 

each percent recovery value cited in the discussions below refers to the mean or average percent R 

value. Only mean percent recoveries that fall outside the range of 100 percent ±25 percent are discussed 

below. Percent recoveries that are invalid due to concentrations greater than 4x the spik,e amount in the 
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native sample have been removed from the mean percent recovery calculation. Data qualifiers assigned 

during data validation because of non-compliant bias indicators are presented in Appendix G. 

Polychlorinated Dibenzodioxins {PCDD} and Polychlorinated Dibenzofurans {PCDF} in Soil, 

Round 1 

The mean LCS, LCSD, MS, and MSD target compound percent recoveries ranged from 78.1 percent to 

125.7 percent for Round 1. No dioxins were measured in Rounds 2 and 3. The 2,3,7,8-TCDF mean 

percent recovery was slightly high but there is no significant bias for polychlorinated dibenzodioxins and 

polychlorinated dibenzofurans in soil. 

Explosives in Soil and Sediment, Round 1 

The mean LCS, MS, and MSD target compound percent recoveries ranged from 16.4 percent to 

123.9 percent in Round 1."The mean LCS, MS, and MSD recoveries for picramic acid 54.1, 16.4, and 

17.6 percent respectively, show a severe low bias. This appears to be a systematic problem as all 

picramic acid recoveries were low. 

Overall the recoveries were within the expected range except for picramic acid, which showed a severe 

low bias. 

Explosives in Soil and Sediment, Round 2 

The mean LCS, MS, and MSD target compound percent recoveries ranged from 69.0 percent to 

110.0 percent. Although picramic acid exhibited low recoveries during Round 1, this compound was not 

viewed to be a significant contaminant and was not analyzed in Round 2. The mean LCS recovery for 

tetryl at 69.0 percent was the only mean less than 93 percent. Of the three LCS percent recoveries that 

make up the mean, only one, at 41.9 was less than 75 percent. The matrix spike and MSD recoveries 

were within the expected range of 75 to 125 percent, which indicates that the low recovery is specific to 

the LCS. 

Overall the recoveries were within the expected range except for one tetryl LCS recovery. No bias is 

expected for the explosives in Round 2. Tetryl is generally unstable in an aqueous environment and 

would not be expected to persist in environmental samples unless large quantities were originally present. 

Therefore, poor recoveries of tetryl are not a concern. 
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The mean LCS, MS, and MSD target compound percent recoveries ranged from 0 percent to 

195.0 percent. Although picramic acid exhibited low recoveries <;luring Round 1, this compound was not 

viewed to be a significant contaminant and was not analyzed in Rounds 2 or 3. Only one LCS, one MS, 

and one MSD sample were analyzed for vegetation because the scheduled rate of analyses for these QC 

samples was one QC sample per 20 field samples. Because only one sample was analyzed the mean 

percent recovery is a_lso the only percent recovery reported. The LCS/MS/MSD recovery for tetryl at 

O percent indicates that tetryl was unable to be recovered from vegetation samples. The same may be 

true for 2,6-diamino-4-nitrotoluene because the MS and MSD recoveries were 0% even though the LCS 

recovery was within the expected range of 75 to 125 percent. The laboratory also had poor MS (6%) and 

MSD (7%) recovery for 2,4-diamino-6-nitrotoluene in the vegetation samples although the LCS was within 

the expected range. This is likely caused by the laboratory using an LCS that has matrix properties 

different from the on-site vegetation for the LCS analysis. The LCS recovery of 19% for 

1,3,5-trinitrobenzene appears to b~ an isolated incident because both the MS and MSD recoveries were 

within the expected range of 75 to 125 percent, which indicates that the low recovery is specific to the 

LCS. The MS recovery of 3-nitrotoluene and DNX were 0% while the LCS and MSD were within the 

expected range. This is likely caused by sporadic difficulties analyzing the vegetation matrix. The 

percent recoveries of 4-amino-2,6-dinitrotoluene exceeded the expected range in the LCS, MS, and MSD. 

This indicates a high bias for 4-amino-2,6-dinitrotoluene. The MS analysis has six more compounds that 

exceeded the expected range and one that was below the expected range while the MSD had four more 

compounds that were below the expected range. This indicates that there was a general high bias in the 

MS and a general low bias in the MSD. The opposing biases support the argument that the vegetation 

matrix causes analytical difficulties and these difficulties are reflected in a high degree of uncertainty in 

the data. A review of the chromatograms indicated that ghost peaks sporadically appeared that obscured 

the target analyte peaks. There was no opportunity to re-analyze the samples to try to obtain better data. 

The effect of the ghost peaks was to occasionally mask the target analytes and prevent their detection. 

Because of this masking, the ability to detect explosives in the vegetation matrix was compromised in 

several cases. Consequently, the frequency of reported explosives detections in vegetation is expected 

to be greater than the reported number of detections. In addition, the reported concentrations appear to 

suffer from a high degree of uncertainty. 

Explosives in Ground Water and Surface Water, Round 1 

The mean LCS, MS, and MSD target compound percent recoveries ranged from 58.7 percent to 

129.6 percent. The mean MS and MSD recoveries for ROX 59.7 and 58.7 percent respectively, show a 
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moderately low bias. The mean LCS and MS recovery for picramic acid were slightly low and the mean 

LCS recovery for picric acid was slightly high. These recoveries are just outside the expected range and 

no significant bias is expected. 

Except for ROX, which showed a moderately low bias, the other explosive compound recoveries were 

within the expected range. The ROX is a significant compound to this project because it was detected 

over large areas in soil prior to the composting operation, is widely detected in ground water, and is 

operationally related to site activities. All ROX data in surface and ground water should be viewed to be 

biased moderately low (e.g., perhaps by a factor of two), however, biases do change with concentration. 

Explosives in Ground Water and Surface Water, Round 2 

The mean LCS, MS, and MSO target compound percent recoveries ranged from 58.8 percent to 

157.7 percent. The mean MS and MSO recoveries for 2,2',6,6'-tetranitro-4,4'-azoxytoluene 58.8 and 

64.6 percent respectively, show a moderately low bias. The mean MSO for 2,4-diamino-6-nitrotoluene 

and mean MS for ROX were above expectations and a slight high bias can be expected. 

Overall the recoveries were within the expected range except for 2,2',6,6'-tetranitro-4,4'-azoxytoluene 

which showed a slightly low bias and 2,4-diamino-6-nitrotoluene, which showed a slightly high bias. 

The potential high ROX bias in Round 2 and the moderately low bias in Round 1 may cause Round 2 

concentrations to appear greater than Round 1 concentrations when there is actually no difference. This 

characteristic should be considered when using the data. 

Explosives in Ground Water and Surface Water, Round 3 

The mean LCS, MS, and MSO target compound percent recoveries ranged from 30.0 percent to 

123.7 percent. The mean LCS, MS, and MSO recoveries for 2,2',6,6'-tetranitro-4,4'-azoxytoluene (38.7, 

31.0, and 30.0 percent respectively) and TNX (68.3, 67.0, and 73.0 percent respectively} show a 

moderately low bias. The mean LCS recovery for tetryl was below expectations and a slight low bias can 

be expected. 

Overall the recoveries were within the expected range except for 2,2',6,6'-tetranitro-4,4'-azoxytoluene and 

TNX, which showed a moderately low bias and for tetryl, which showed a slightly low bias. 
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Mean MS and MSD target compound percent recoveries for" hexachlorophene and pentachlorophenol 

were well below the expected range. These compounds are not herbicides but were analyzed using an 

herbicide analytical method to achieve low detection limits. The mean LCS percent recovery for 

hexachlorophene was 61.8 percent, which is slightly below expectations. The low MS and MSD 

recoveries (19.8 and 22.2 percent) for these compounds appear to be systematic because all mean MS 

and MSD recoveries were less than 75 percent (See Table H-9). 

The hexachlorophene recoveries exhibit a severe low bias and the pentachlorophenol recoveries exhibit a 

moderate to severe low bias. These compounds are not expected to be detected at Mine Fill B and Cast 

High Explosives Fill/B-146, so there should be minimal impact on decision making. Should these 

chemicals become important for decision making, however, the low bias must be considered. 

Herbicides in Ground Water a!Jd Surface Water, Round 1 

Mean LCS, MS, and MSD target compound percent recoveries for hexachlorophene and 

pentachlorophenol ranged from 30.6 to 57.7 percent and were below the reference range of 75 to 

125 percent (See Table H-10). The low LCS, MS, and MSD recoveries for these compounds appear to be 

systematic because all recoveries were low. 

These two compounds are not expected to be related to Mine Fill B activities, so there should be minimal 

impact on data quality. Should these chemicals become important for decision making, however, the low 

bias must be considered. 

Semivolatile Organic Compounds in Soil and Sediment, Round 1 

The majority of semivolatile compound mean LCS, MS, and MSD recoveries were within the expected 

range, with the exceptions of the MS and MSD recoveries for 3,3'-dichlorobenzidine, 4-chloroaniline, and 

hexachlorocyclopentadiene. These compounds typically exhibit poor analytical sensitivities and all MSs 

and MSDs exhibited moderate to low recoveries. 

The semivolatile compounds generally show a slightly low bias, with the exceptions of 

3,3'-dichlorobenzidene and 4-chloroaniline exhibiting moderate low bias and hexachlorocyclopentadiene 

exhibiting a severe low bias. 
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Semivolatile Organic Compounds in Ground Water and Surface Water, Round 1 

The majority of semivolatile compounds exhibit a slight to moderate low bias with respect to mean LCS, 

MS, and MSD percent recoveries range, with the exceptions of the LCS, MS, and MSD recoveries for 

2,4-dinitrophenol, 4,6-dinitro-2-methylphenol, 4-nitrophenol, and hexachlorocyclopentadiene. These 

compounds typically exhibit poor analytical sensitivities. 

All LCS, MS, and MSDs exhibited moderate to severe low recoveries. 

Polycyclic Aromatic Hydrocarbons {PAHs) in Soil and Sediment, Round 2 

Mean LCS, MS, and MSD target compound percent recoveries were slightly less than expected (See 

Table H-9), indicating a slightly low bias for PAH data for Round 2. 

Polycyclic Aromatic Hydrocarbons (PAHs) in Ground Water and Surface Water, Round 2 

The mean LCS, MS, and MSD target compound percent recoveries ranged from 34.1 percent to 

129.1 percent (See Table H-10). The mean LCS, MS, and MSD recoveries for several PAHs were less 

than expected. 

Overall, a moderately low bias exists for PAHs for ground water and surface water in Round 2. 

Volatile Organic Compounds in Soil and Sediment, Round 1 

The majority of volatile compound recoveries were either within the mean LCS, MS, and MSD percent 

recovery reference range of 75 to 125 percent or they fell marginally outside this range (See Table H-9). 

Except for 2-butanone, 2-hexanone, 4-methyl-2-pentanone, and chloromethane, all mean recoveries· 

were greater than 60 percent. The mean recoveries for these for compounds were greater than 

45 percent for all of these compounds. 

The volatile compounds, on average, show a slightly low bias, with 2-butanone, 2-hexanone, 4-methyl-2-

pentanone, and chloromethane exhibiting a moderately low bias. 

Volatile Organic Compounds in Soil and Sediment, Round 2 

The majority of volatile compounds were within the expected mean LCS, MS, and MSD percent recovery 

range and are generally higher than the Round 1 VOC recoveries. 1,2,3-trichloropropane, 1,2dibromo-3-
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chloropropane, 2-Butanone, 2-hexanone, 4-methyle-2-pentanone, acetone, acetonitrile, bromomethane, 

dichloirodifluoromethane, isobutanol, propionitirle, and trichlorofluoromehtane had at least one accuracy 

indicator (i.e., LCS, MS, or MSD) mean recovery less than 75 percent. However, all mean recoveries 

were greater than 55 percent. The ketones (2-butanone, 2-hexanone, and 4-methyl-2-pentanone) had 

slightly low mean MS and MSD recoveries ranging from 55 percent to 63 percent. Ketones have an 

affinity for water which reduces their purging efficiency and this is likely cause for the slightly low 

recoveries. Otherwise, recoveries were greater than 60 percent in MS/MSDs and were generally greater 

than 80 percent in LCSs. 

The volatile compounds show a slightly low bias that should not impact the overall usability of the volatile 

compounds for Round 2 (See Table H-9). 

Volatile Organic Compounds in Ground Water, Rounds 1 and 2 

All volatile compounds were within the expected mean LCS, MS, and MSD percent recovery range, with 

the exceptions of bromomethane, chloromethane, and vinyl chloride, which had moderately low mean MS 

and MSD recoveries for Round 1 and bromomethane which had a slightly low mean MS for Round 2. 

The volatile compounds overall show no significant bias, with the exceptions of bromomethane, 

chloromethane, and vinyl chloride which exhibit a moderately low bias for Round 1 (See Table H-10). 

Polychlorinated Biphenyls in Soil, Round 1 

Mean LCS, MS, and MSD PCB percent recoveries were within the expected range with a slightly high but 

insignificant bias for Aroclor-1260 (mean recovery in MS and MSD = 143 percent). 

Polychlorinated Biphenyls in Soil, Round 2 

Mean LCS, MS, and MSD PCB percent recoveries were within the expected range with a moderately high 

bias for Aroclor-1016 (mean recovery in MS and MSD = 143 percent). 

Metals in Soil and Sediment, Rounds 1, 2, and 3 

The mean LCS percent recoveries across all Round 1 and 2 soil. and sediment spikes for metals 

analyses, including AVS/SEM methods, ranged from 95 to 105 percent. This exceptionally narrow 

recovery range centered on the theoretically perfect value of 100 percent indicates that there is no 

systematic laboratory bias associated with the metals analysis process. 
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However, the soil and sediment sample matrix recoveries show a moderate high bias for select total 

metals. In particular, the mean MS recoveries for calcium, chromium, and titanium in Round 1 and 

titanium and zinc in Round 2 were all greater than 150 percent. The metals with the highest MS 

recoveries are metals that typically have native sample concentrations approaching 4 times the spike 

amount, which falsely creates an apparent bias because of the analytical uncertainty being of the same 

magnitude of the spike amount. 

The metals, overall, exhibit no bias to a slightly high bias, with an apparent false indication of moderate 

high bias for calcium, chromium, titanium, and zinc for Rounds 1 and 2 {See Table H-9). There is also an 

apparent false indication of high and low bias for iron, manganese, potassium, and zinc in Round 3 {Table 

H-9). These false high and low bias indications are caused by invalid or marginally valid QC samples that 

did not increase the native sample concentration sufficiently to accurately quantitate analyte recoveries. 

Therefore, all metals results are viewed to be acceptable for use with no significant biases. 

Metals in Sediment, Round 3 

Except for potassium {mean LCS recovery= 140.2%), the mean LCS percent recoveries for the Round 3 

sediment spikes show a slightly high bias with all recoveries marginally above 100%; however, the bias is 

considered insignifica.nt because the recoveries are generally within the reference range of 75%-125% 

and potassium {the sole exception) is not typically a metal of environmental concern. Furthermore, 

investigation indicated that one of the LCS spikes was unusually high, perhaps the result of analyst error 

{double spiking) during the spiking procedure. This could not, however, be confirmed with the laboratory. 

The mean MS recoveries for aluminum and manganese in the Round 3 sediment show a moderately high 

bias with recoveries of 156.7% and 182.8%, respectively. Conversely, the mean MS recoveries for iron 

(49.2%) and zinc (71.6%) in the Round 3 sediment show a moderately low bias. However, the high and 

low biases associated with the aforementioned metals recoveries can be attributed to native sample 

concentrations that approach or exceed 4 times the spiking levels resulting in an apparent high and/or low 

bias. Removal of these invalid or marginally valid QC results for the aforementioned metals would yield 

acceptable recoveries in each case. Therefore, Round 3 metals exhibit no significant biases. 

Metals in Ground Water and Surface Water, Rounds 2 and 3 

The mean LCS percent recoveries across all Round 2 ground water and surface water spikes for metals 

analyses ranged from 91 to 103 percent. This exceptionally narrow recovery range centered on the 
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theoretically perfect value of 100 percent indicates that there is no systematic laboratory bias associated 

with the metals analysis process. 

Mean LCS percent recoveries for total metals in Round 3 ground water and surface water spikes were 

generally acceptable and were within the reference range of 75% - 125%. 

Except for calcium and sodium, the mean MS percent recoveries for total metals in Round 3 ground water. 

and surface water were generally acceptable and exhibit a slightly low bias (for some metals} a slightly 

high bias (for some metals). The mean MS percent recovery for calcium was 9.9%. However, this low 

recovery is attributed to the extremely low recovery obtained for calcium in the MS analysis of sample 

13GWT 4801. This QC recovery is considered to be invalid because the native sample concentration 

approaches 4 times the spike amount which creates an apparent bias where none really exists. The 

mean MS percent recovery for sodium (64.5 percent) exhibited a moderately low bias. However, the low 

bias associated with sodium can be attributed to native sample concentrations in groundwater that 

approach or exceed 4 times the spiking levels, resulting in an apparent low bias. Removal of these 

"invalid" QC results for calcium and sodium would yield acceptable recoveries for these metals. 

Mean MS percent recoveries for filtered metals in Round 3 ground water and surface water were 

generally acceptable (ranging from 90.1 to 124.9 percent) and exhibit a slightly low bias (for some metals} 

to a slightly high bias(for some metals). However, the bias (low or high) is considered insignificant 

because the recoveries are within the acceptable reference range of 75 to 125 percent. Table H-10-

provides a summary of the mean LCS and MS recoveries for metals in Round 3 aqueous matrices. 

However, the filtered ground water and surface water sample matrix shows a slightly low bias for all 

metals except calcium and sodium. The total ground water and surface water sample matrix had one 

slightly high mean MS for sodium. 

The filtered metals exhibit an overall slightly low bias and the total metals do not exhibit significant bias 

(See Table H-9). 

Miscellaneous Parameters, Round 2 

Mean LCS, MS, and MSD percent recoveries were within the expected range for all analysis except for a 

slightly low bias for ammonia nitrogen (mean recovery approximately= 67 percent in MS and MSD). 
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H.4.4 Laboratory Precision 

Precision is a measure of the degree to which two or more measurements are in agreement and 

describes the reproducibility of measurements of the same parameter for samples analyzed under similar 

conditions. 

Precision for chemical parameters is expressed as a Relative Percent Difference (RPO), which is defined 

as the ratio of the difference to the mean for the two values being evaluated. RPDs, typically expressed 

as percentages, are used to evaluate both field and laboratory duplicate precision and are calculated as 

follows: 

1v1-v21 
RPO= ( ) x 100 

V1+ V2 /2 

where RPO = relative percent difference 

V1, V2 = two results obtained by analyzing duplicate samples 

The precision estimates obtained from duplicate field samples encompass the combined uncertainty 

associated with sample collection, homogenization, splitting, handling, laboratory and field storage (as 

applicable), prepa_ration for analysis, and analysis. In contrast, precision estimates obtained from 

analyzing duplicate laboratory samples incorporate only homogenization, subsampling, preparation for 

analysis, laboratory storage (if applicable), and analysis uncertainties. 

Field duplicates for Mine Fill B soils and sediments were collected as a single sample that was sampled in 

duplicate for voes, then homogenized, split into two portions, and placed into separate sample bottles for 

the non-voe analyses. Each sample bottle was assigned. a unique nomenclature so as to be "blind" to 

the laboratory. Field duplicates were collected during a single act of sampling and were analyzed for 

chemical constituents to measure the precision of the sampling and analysis program, as well as the 

natural sample heterogeneity: 

Field duplicates were to be collected at a rate of one per 1 O environmental samples for Round 1 and 1 

per 20 environmental samples for Rounds 2 and 3. The number of duplicates collected was greater than 

these frequencies because the analytical suite is not identical for all samples. The number of duplicates 

collected corresponds to the number of samples collected for a particular anal~ical fraction. The number 

of duplicates per samples collected for all analytical fractions met the 10 percent frequency criterion 

specified in the Mine Fill B QAPP and subsequent addenda (TtNUS, 2003a, 2003b, and 2004a). 
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Laboratory precision QC samples [i.e., laboratory duplicates for inorganic chemicals and LCS/LCSD and 

matrix spike (MS) I matrix spike duplicate (MSD) samples for organic chemicals] were scheduled to be 

analyzed at a rate of one QC sample per 20 environmental samples. This 5 percent rate as specified in 

the Mine Fill B QAPP and subsequent addenda (TtNUS, 2003a, 2003b, and 2004a) was achieved for 

aqueous, soil, sediment, and seep samples. 

During the soil composting operation at least 110 different LCS/LCSD sample pairs were analyzed for 

metals, 190 were analyzed for explosives, 64 for VOCs, and one pair was analyzed for PCBs. 175 soil 

MS/MSD pairs were analyzed for explosives analyses, 66 for metals analyses, 51 for VOC analyses, and 

10 for miscellaneous analyses. Five Tetryl LCS/LCSD RPO values exceeded 50% and were all less then 

88 %. Tetryl is a difficult compound to analyze because it is unstable in aqueous solution, therefore, this 

kind of performance is common. Furthermore, tetryl is not a compound of interest for this project so these 

exceedances are of no consequence. Two silver LCS/LCSD RPO values (671. 7 and 66. 7) exceeded 

50% but these exceedances are minor and infrequent. Silver is an analyte of no consequence for this 

site. One methylene chloride LCS/LCSD RPO value was 115% but this was also infrequent. Aside from 

these exceedances of the 50% limit, there were no apparent QC problems associated with LCS or LCSD 

target compounds. 

Laboratory duplicates are usually analyzed during the metals and miscellaneous analyses as a check on 

the precision of the analyses. For organic compounds analyzed by chromatography, laboratory 

duplicates are commonly supplanted with MSDs because the organic compounds do not occur naturally 

in samples and precision can not be estimated from non-detect values. For the composting operation, 

MSDs were reported electronically for organic analyses but no laboratory duplicate data were available 

electronically for the metals and miscellaneous analyses. Hence, laboratory precision could not be 

estimated for those fractions. This is discussed further below under Metals, Composting Operation. 

During Rounds 1, 2, and 3, 13 aqueous laboratory duplicates were analyzed and 8 soil laboratory 

duplicates were analyzed. Laboratory precision was assessed by comparing calculated RPO values to 

precision control limits specifiecj in the Mine Fill B QAPP and subsequent addenda (TtNUS, 2003a, 

2003b, and 2004a). 

RPO values greater than 50 percent for solid matrices and 30 percent for aqueous matrices are 

occasionally observed. In addition, values of this magnitude are often small compared to the 

concentration variability observed across site samples. This characteristic is important because it 

indicates that the uncertainty associated with decision making is often most affected by the overall site 
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data variability and not as much by the local variability at any one location. Nevertheless, Table H-11 and 

H-12 represent all exceedances of these reference points (aqueous 30% and solid 50%) for laboratory 

duplicates, field duplicates, LCS/LCSD, and MS/MSD RPDs. Field and laboratory precision values that 

did not exceed the reference points are not included in the discussions below. Unless otherwise specified, 

RPO values cited in the discussions below refer to individual RPDs of a single pair of original and 

duplicate samples. 

Explosives in Soil, Composting Operation 

Out of 175 samples and 401 pairs of analytes with detectable results for both the original and field 

duplicate samples, 117 pairs exhibited an RPO value exceeding 50% for at least one analyte. The 

analytes that exhibit exceedances comprise eight of the explosives analytes (See Table H-12). The rate 

for exceeding 50 percent RPO is 117/401*100 = 29 percent. This rate appears to be high but is within a 

factor of two of theoretical expectations that do not take into account any uncertainties that are added to 

analytical uncertainty as a result of sampling error. To estimate the expected rate of exceedances, 

theoretical RPO val\Jes were computed for random pairs of samples drawn from the same normally 

distributed population. Doing this for a mean' concentration of 200 µg/kg and standard deviation of 

40 µg/kg (i.e., 20% relative standard deviation), yielded an expected exceedance rate of 8 percent 

(calculations not shown). Changing the relative standard deviation to 25 percent yielded an exceedance 

rate of 16 percent (calculations not shown). Thus a 5% increase in the standard deviation effectively 

doubled the rate of RPO values that would be expected to exceed 50 percent. These theoretical 

expectations suggest that the observed rates of exceedance are high, however, the theoretical 

calculations do not account for sampling errors, which would further increase the expected rates of 

exceeding 50 percent. 

By contrast, the laboratory precision was much better than the field precision. This is evident by very few 

laboratory RPO exceedances of the 50 percent reference point for MS/MSD pairs. When laboratory RPO 

values did exceed 50 percent the exceedances were typically in the range of 50 to 70 percent. These 

data indicate that the sample homogenization of the laboratory yielded a more homogeneous sample 

than was received by the laboratory. This is typical of the type of performance expected when comparing 

field and laboratory duplicates. 

In summary, field duplicate precision was worse than laboratory duplicate precision and this is expected. 

The precision measures indicate that the precision is typical of analytical measurements in soils, with the 

precision for field duplicates being worse than is usually observed. Nevertheless, there do not appear to 

be any analytical deficiencies associated with replicate measurements. 
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RPOs for nine different target compounds in four out of six MS/MSOs exceeded the 30 percent reference 

point (Table H-11 ). The RPOs ranged from 31.4 percent to 179.5 percent. The most severe exceedances 

are for 3,5-dinitroaniline and 4-nitrotoluene (in different samples, 13GWT3601 and 13SW1302). Most of 

the exceedances are associated with these two samples, which indicates that the large RPOs are specific 

to those samples. Otherwise, the data indicate few RPO values in excess of the 30 percent reference 

point. 

One ground water and one surface water field duplicate RPO exceeded 50 percent for TNX (Table H-12). 

MNX exceeded the 30 percent reference point four times. 

Given the number of results generated for aqueous duplicate samples (insert number here), there are 

relatively few exceedances of the 30 percent reference point for explosives, and the data should be 

considered useful as reported, however, some uncertainty beyond the usual level of uncertainty has been 

indicated for the nine chemicals identified in Tables H-11 and H-12. 

Explosives in Ground Water and Surface Water, Round 3 

The RPO for one target compound in one out of six MS/MSOs exceeded the 30 percent reference point 

(Table H-11). The RPO was 36.4 percent for ROX. The exceedance is associated with one sample 

(16GWT1002), which indicates that the large RPO is specific to this sample and occurs relatively 

infrequently. 

Given the number of results generated for aqueous duplicate samples (98), there are relatively few 

exceedances of the 30 percent reference point for explosives, and the data should be considered useful 

as reported, however, some uncertainty beyond the usual level of uncertainty has been indicated for the 

chemicals identified in Table H-11. 
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Five of the twenty-one explosive compounds analyzed in the vegetation matrix exceeded the 50% RPO 

criterion. This translates to 23.8% of compounds in exceedance of the 50% RPO criterion. Two 

compounds (3-nitrotoluene and ONX) exceeded 200% RPO. This further illustrates the difficulty 

encountered when analyzing for explosives in the vegetation matrix. This difficulty was identified in 

Section H.4.4. The precision data presented here support the expectation that explosives data for 

vegetation are highly uncertain. There is also some expectation that detectable concentrations of some 

explosives were not reported because of matrix interferences. 

Semivolatile Organic Compounds in Ground Water and Surface Water, Round 1 and Round 2 

RPOs for 12 different surrogate and target compounds in two out of five MS/MSOs exceeded the 

30 percent reference point (Table H-11 ). All of the high RPOs in Round 1, except for 

hexachlorocyclopentidiene, are associated with phenolic compounds. The loss of phenols indicates that 

the laboratory may be occasionally reducing the volume of the sample extracts too aggressively. This 

does not appear to be a systemic problem as it only occurred in two sets of MS/MSOs. The existence of 

this problem indicates a moderate possibility for a greater than normal uncertainty with phenolic 

compounds in samples associated with Round 1. An RPO for pyrene (30.5) in a single surface water 

MS/MSO during Round 2 was in excess of the 30 percent reference point (Table H-12). The RPO of 30.5 

barely exceeds the reference point and this exceedance is considered to be insignificant. In general, 

precision for SVOCs in aqueous samples for Rounds 1 and 2 was acceptable with an apparent degraded 

precision when analyzing phenolic compounds. 

Semivolatile Organic Compounds in Soil and Sediment, Round 1 and Round 2 

RPOs for 24 different target compounds in four out of sev.enteen MS/MSOs exceeded the 50 percent 

reference point (Table H-11). Several PAHs from sample 1350050004 had RPOs of 200. Most of the 

exceedances of 50% RPO occurred in this sample and two other samples (1358040204 and 

1355260002). These exceedances were therefore evidently not widespread and do not indicate the 

existence of widespread precision problems. Instead, they indicate that precision is generally acceptable 

for soil sample SVOC analyses. The 3,3'-dichlorobenzidine RPO for sample 13SS040002 had an RPO_ of 

200. This compound has a poor analytical response and only had a 12% recovery in the MS and a zero 

percent recovery in the MSO (See Section H.4.4). This compound is not likely to be detected at Mine Fill 

B and Cast High Explosives Fill/B-146 and should not affect data usability. The possibility for moderate 

uncertainty exists for the SVOC compounds listed on Table H-11. 
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Several PAHs and safrole had field duplicate RPDs in excess of the 50 percent reference point for 

sediment and surface soil samples in Round 1 and Round 2 (Table H-12). These RPDs indicate sample 

heterogeneity among sediment and surface soils. The possibility for moderate uncertainty exists for 

PAHs and safrole in sediments and surface soils. 

Volatile Organic Compounds in Soil, Round 1 

One voe compound had a field duplicate RPD in excess of the 50 percent reference point for one soil 

sample. The few exceedances of the 50% reference point for soils indicate that voe data are generally 

useful as reported with no unusual uncertainties. 

Dioxins and Furans in Soil, Round 1 

An RPO for 2,3,7,8-TCDF in one MS/MSD exceeded the 50 percent reference point (Table H-11 ). 

Several dioxins had field duplicate RPDs in excess of the 50 percent reference point (Table H-12). 

The absence of MS/MSD exceedances indicates that the RPD reference value exceedances are 

associated with field rather than with laboratory duplicates. This may be a consequence of having very 

low dioxin concentrations or it could reflect the better mixing associated with laboratory rather than field 

duplicates. Thus, the exceedances are attributed either to the low observed dioxin concentrations or to 

greater heterogeneity in the field duplicates than the laboratory duplicates. Neither of these situations 

indicates a sampling or analytical deficiency. The level of uncertainty described here should be 

considered when using the dioxin data. 

Metals in Soil and Sediment, Composting Operation 

As described at the beginning of this subsection, laboratory precision was not estimated for metals 

analyses because no laboratory duplicate results were available electronic'alfy. Laboratory precision, 

however, is typically equal to or better (i.e., lower RPD values) than sampling precision. Field duplicates 

were available and thus enabled the estimation of sampling precision. Insofar as laboratory precision is 

no worse than sampling precision, the sampling precision estimated from field duplicates can be viewed 

as a worst case for the laboratory precision. 

The field duplicate RPD values were generally less than 50 percent RPD. Twenty out of 66 field duplicate 

pairs (i.e., 30 percent) exceeded 50 percent RPO for one or more analytes. Out of 235 pairs of results for 

which both the original and duplicate sample had detectable concentrations of metal, 28 (or 12 percent) of 

the RPO values exceeded 50 percent. Some exceedances are expected (the theoretical maximum RPD 
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value is 200 percent). To estimate the expected rate of exceedances, theoretical RPO values were 

computed for random pairs of samples drawn from the same normally distributed population. Doing this 

for a mean concentration of 200 µg/kg and standard deviation of 40 µg/kg (i.e., 20% relative standard 

deviation}, yielded an expected exceedance rate of 8 percent (calculations not shown). Changing the 

relative standard deviation to 25 percent yielded an exceedance rate of 16 percent (calculations not 

shown). These theoretical expectations are consistent with the observed rate of exceedances. 

Based on these calculations, the RPO values for field duplicates indicate that the performance is typical of 

environmental analyses. By inference, the laboratory uncertainty, which is a component of the sampling 

uncertainty, appears to be within expectations. 

Metals in Soil and Sediment, Rounds 1, 2 and 3 

Several metals in multiple field duplicates and laboratory duplicates out of a total of 23 field and 

laboratory duplicates exceeded the 50 percent reference point (Table H-12). This indicates sample 

heterogeneity in sediment and soil samples. In general, the RPOs for the laboratory duplicates, performed 

on the same samples as field duplicates, are less than the RPOs for the field duplicates, this is to be 

expected. Based on these QC data the possibility for moderate uncertainty exists for metals in sediment 

and soil. Whether the uncertainty is significant depends on how the uncertainty affects decisions 

associated with, for example, evaluating the nature and extent of contamination and the evaluation of 

risks. 

RPOs for 4 metals in one field duplicate and 2 metals in one laboratory duplicate exceeded the 

50 percent reference point. RPOs for metals in the field duplicate ranged from 51 percent to 154 percent 

and RPOs for metals in the laboratory duplicate were 66.7 percent and 104.6 percent. 

Metals in Ground Water and Surface Water, Rounds 1, 2 and 3 

Nine metal RPO values for five metals (aluminum, chromium, iron, titanium, and zinc) in 12 out of 27 field 

duplicates exceeded the 50 percent reference point {Table H-12). The range of RPDs is 35.2 to 126.3. 

This is higher than would be expected for aqueous samples because water samples are relatively 

homogenous. The possibility for high uncertainty exists occasionally for metals in surface water and 

ground water, although most metals analyses yielded precision within the normally expected range and 

there is no particular metal or type of sample that can be said to exhibit unacceptable precision. 
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Seven metals (beryllium, cadmium, lead, selenium, silver, thallium, and tin) in a total of 14 laboratory 

duplicates were detected in only one of the samples in a duplicate pair. This yielded RPOs of 200% but 

these values are not indicative of analytical performance because a valid RPO can not be computed with 

a single sample result. The 200 %RPO values are not shown in Table H-12. RPOs (ranging from 

31.2 percent to 141.9 percent) for ten metals in 6 field or laboratory duplicates exceeded the 50 percent 

reference point. Therefore, the relative uncertainty for these metals is not accurately represented by the 

tabulated RPOs and is not discussed further. 

Polychlorinated biphenyls in Soil, Round 1 

An RPO for Aroclor-1248 in one out of six field duplicates exceeded the 50 percent reference point (Table 

H-12). This indicates sample heterogeneity in soil samples. Otherwise, RPO values were within 

expectations and there do not appear to be any unusual uncertainties associated with the PCB data. 

Miscellaneous Parameters in Ground Water and Surface Water, Round 2 

RPOs for ammonia nitrogen in three out of eleven MS/MSOs exceeded the 50 percent reference point 

(Table H-11 ). The RPOs ranged from 34 to 48 indicating that moderate uncertainty occasionally exists for 

ammonia nitrogen in water samples collected during Round 2. 

An RPO for ammonia nitrogen in one of eight field duplicates exceeded the 50 percent reference point 

(Table H-12). The RPO (120.0) was higher than expected for an aqueous matrix and the possibility for 

occasionally high uncertainty exists for ammonia in surface waters. 

Dissolved Gases in Ground Water, Round 2 

RPOs for ethene and ethane in one field duplicate exceeded the 50 percent reference point (Table H-12). 

The RPOs (83, ethene and 96, ethane) were higher than expected for an aqueous matrix and the 

possibility for high uncertainty exists for ethene and ethane in ground water. Other dissolved organic gas 

concentrations may suffer from a relatively high degree of uncertainty that did not manifest itself because 

only one field duplicate sample was analyzed. In the absence of additional data, the results for ethane 

and ethene, and possibly other dissolved organic gases, should be viewed as having a relatively high 

degree of uncertainty, (e.g., and RPO of at least 50). 
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Comparability is defined as the confidence with which one data set can be compared with another (e.g., 

among sampling points and among sampling events). Comparability was achieved by using standardized 

sampling and analysis methods, as well as standardized data reporting formats. Comparability of field data 

was ensured by following the Mine Fill B Mine Fill B QAPP and subsequent addenda (TtNUS, 2003a, 

2003b, and 2004a). Comparability of laboratory measurements was achieved primarily through the use 

and documentation of standard sampling and analytical methods. Results were reported in units that 

ensured comparability with previous data and with current state and federal standards and guidelines. 

Comparability of laboratory measurements was assessed primarily through the use of QC samples and 

through adherence to the QA plan. No comparability problems were detected. 

The laboratory analyzed various QC samples along with the environmental samples to allow data users to 

assess the quality of the data. Tables H-13, H-14 and H-15 show the rates of data qualification that 

resulted from application of the data validation process for aqueous, abiotic solid (soil and sediment), and· 

vegetation samples, respectively. The numerical qualification rates presented in the table represents the 

percentage of data qualified as indicated for the indicated reason. An example will illustrate how to 

interpret the Tables H-13 through H-15. The following is an excerpt from Table H-13 (first entry in the 

table): 

Validation Qualifier 
Fraction I Parameter I Code BU I J I R I u I UJ I UR 

ROUND 1 

EXP 2,4,6-TRINITROTOLUENE p 0.0 20.0. 0.0 0.0 0.0 0.0 

u 0.0 80.0 0.0 0.0 0.0 0.0 

The 20.0 in the "J" Validation Qualifier column indicates that 20.0 percent of the J-qualified 

2,4,6-trinitrotoluene data were qualified that way because of reason "P" (Code = P). The definition for "P" 

at the bottom of the table indicates that the result(s) was near the detection limit and this proximity to the 

detection limit introduced additional uncertainty into the measured result(s). Similarly, the 80.0 in the "J" 

column indicates that 80.0 percent of the J-qualified data were qualified that way because of reason "U". 

Reason "U" is defined at the bottom of the table to represent a Percent Difference between columns or 

detectors that exceeds 25 percent for positive results determined via gas or liquid chromatographic 

methods. 
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All other values in the table are to be interpreted in a similar manner. Quantitative summaries of accuracy 

and precision are provided in Sections H.4.3 and H.4.4. Inability to achieve target detection limits or 

RBTLs in several cases should also be considered (See Section H.4.2). 

H.4.6 Representativeness 

Representativeness is an· expression of the degree to which data accurately and precisely depict the 

actual characteristics of a population or environmental condition existing at an individual sampling point 

and is contingent on a good design for the sampling program. For each environmental medium 

investigated, there were two general populations - site and background. The site population(s) is the 

portion of a medium potentially contaminated as a result of site operations. Sampling of the site 

population was designed to directly support the project objectives of determining the nature and extent of 

contamination and evaluating human and ecological risks. The background population is that portion of a 

medium that is similar to the site population but expected or known not to be contaminated through site 

operations. A background population is a point of reference for understanding whether or not site 

chemical concentrations represent site-related contamination. For mobile media (sediment, surface water 

and ground water) the term upgradient, rather than background, is generally used to refer to locations 

unaffected by site operations. 

Data were collected from the locations specified in the Mine Fill B 6 QAPP with only minor modifications 

that reflect uncertainty in marking the locations in the field. The Mine Fill B QAPP and subsequent 

addenda and the use of standardized sampling, sample handling, sample analysis, and data reporting 

procedures were designed so that the final data would be accurate representations of actual site 

conditions. It is believed that all reported data are adequately representative of site conditions. 
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TABLE H-1 

SAMPLES COLLECTED VERSUS SAMPLES PROPOSED IN THE QAPP, ROUNDS 1, 2, AND 3 

SWMU 13 - (MINE FILL 8)<1
> 

NSWCCRANE 
CRANE, INDIANA 

PAGE 1 OF2 

SOIL SD 
Analytical Fraction 

SWMU 13 Round 1 

8015 Volatile Organic Compounds 4/2 (200%) NA 
Acid Volatile Sulfides NA 717 (100%) 
Simultanheouslv Extracted Metals NA 717 (100%) 
Cation Exchange Capacity -O~ol:,, 717 (100%) 
Dioxin 9Dl:,, NA 
Explosives NA 23/22 (105%) 
Herbicides Em(S~~;\:~t 3/3 (100%) ' .. ,,,!>, 

Total Metals NA 23/22 (105%) 
Filtered Metals(3l NA NA 
Ammonia [i;,,c'l,WJ:;(Of<t~f}' ·. NA 
Nitrate/Nit rate NA NA 
Semivolatiles except PAHs ~tS&l' ,. ,, / 3/3 (100%) 
8260 Volatile Oraanic Compounds 4/2 (200%) NA 
Polycyclic Aromatic Hydrocarbons ''<2~8&i(ae;)' {~\ ' ,' <), , . 2 , 3/3 (100%) 
Polychlorinated Biphenyls 

... _ 
.. '·,;1a11: .. NA 

Picrates NA NA 
Total Oraanic Carbon 4/4 (100%) 717 (100%) 

SD 
Analytical Fraction 

SWMU 13 Round 2 
Ex losives NA 8/8 100% 
Total Metals NA 8/8 100% 
Filtered Metals(3l NA NA 
Ammonia NA NA 
Nitrate/Nitrate NA NA 

NA NA 
Pol c clic Aromatic H drocarbons NA 2/2 100% 
Polychlorinated Biphen Is 19/20 (95%) NA 
Methane, Ethane, Ethane NA NA 
Sulfate and Chloride NA NA 
Total Or anic Carbon NA NA 

GW 

2/1 (200%) 
NA 
NA 
NA 
NA 

26/26 (100%) 
4/1 (400%) 

26/26 (100%) 
717 (100%) 

26/26 (100%) 
26/26 (100%) 

4/1 (400%) 
2/1 (200%) 
2/1 (200%) 

NA 
1/0 (N/A) 

NA 

GW 

47/47 100% 
47/47 100% 
15/15 (100%) 
47/47 100% 
47/47 100% 

NA 
NA 
NA 

1/0 N/A 
NA 

3/3 100% 

SW 

NA 
NA 
NA 
NA 
NA 

13/13 (100%) 
3/3 (100%) 

13/13 (100%) 
13/13 (100%) 
13/13 (100%) 
13/13 (100%) 
3/3 (100%) 

NA 
3/3 (100%) 

NA 
NA 
NA 

SW 

21/22 95% 
21/22 95% 
21/22 (95%) 
21/22 95% 
21/22 95% 

NA 
2/2 100% 

NA 
NA 
NA 
NA 

SP 
(collected/ 

ro osed 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

SP 
(collected/ 

ro osed 

NA 
NA 
NA 
NA 
NA 
NA 



TABLE H-1 

SAMPLES COLLECTED VERSUS SAMPLES PROPOSED IN THE QAPP, ROUNDS 1, 2, AND 3 

SWMU 13 - (MINE FILL 8)<1> 

Analytical Fraction 

SWMU 13 Round 3 <
4> 

Explosives 
Total Metals 
Filtered Metals(3

) 

Nitrate/Nitrate 
Polvcvclic Aromatic Hvdrocarbons 
Polvchlorinated Biohenvls 

SD - Sediment samples 
GW - Ground water samples 
SW - Surface water samples 
SP - Seep samples 
NA - Not applicable 

NSWCCRANE 
CRANE, INDIANA 

PAGE20F2 

SOIL<2> SD GW 
(collected/ (collected.< (collected/ 
DrODOSed) orooosedl orooosedl 

NA NA 51/51 (100%) 
NA 8/8 (100%) 13/13 (100%) 
NA NA 4/4 (100%) 
NA NA NA 
NA 2/2 (100%) NA 

39/39 (100%) NA NA 

Tallies exclude field duplicates, rinsate blanks, source water blanks, and trip blanks. 

SW VEG 
(collected/ (collected/ 
orooosedl orooosedl 

717 (100%) 17/16 (106%) 
10/10 (100%) NA 
5/5 (100%) NA 
717 (100%) NA 

NA NA 
NA NA 

1 The completeness estimate for the composting operation was 100 percent for each fraction. Yellow or gray (if 
printed in black and white) highlight indicates that the number of samples collected is less than proposed; heavy 
outline indicates that the number of samples collected exceeds the number proposed. Reasons for not 
2 Includes both surface and subsurface soil samples. 
3 Some aqueous samples were filtered to allow for determining whether or not the observed metals 
concentrations were associated with turbidity. 
4 No seep samples were anlayzed in Round 3 



Analytical Fraction 
ROUND1 

AVS 
SEM 

AVS/SEM 
eEe 

M 
DIOX 
EXP 

HERB 
svoe 
voe 
PAH 
PCB 
PH 

TOe 

Analytical Fraction 
ROUND1 

M 
EXP 

HERB 
svoe 
voe 
PAH 
NH3 
NITA 
PH 

TABLE H-2 

PERCENT COMPLETENESS FOR ANALYTICAL FRACTIONS, ROUNDS 1, 2, AND 3 

SWMU 13 (MINE FILL 8)<1
> 

NSWCCRANE 
CRANE, INDIANA 

PAGE 1 OF3 

Soil Sediment 

Total Data Points Rejected Data Points % Completeness Total Data Points Rejected Data Points 

NA NA NA 7 0 
NA NA NA 42 0 
NA NA NA 7 0 
4 0 100.0 7 0 

NA NA NA 621 0 
575 0 100.0 NA NA 
NA NA NA 322 0 
46 2 95.7 6 0 

2024 48 97.6 264 7 
204 4 98.0 NA NA 
391 0 100.0 51 0 
161 0 100.0 NA NA 
4 0 100.0 7 0 
4 0 100.0 7 0 

Ground Water Surface Water 

Total Data Points Rejected Data Points % Completeness Total Data Points Rejected Data Points 

891 0 100.0 702 
366 0 100.0 182 

4 0 100.0 6 
352 44 264 
102 2 98.0 NA 
34 0 100.0 51 
26 0 100.0 13 0 
26 0 100.0 13 0 
28 0 100.0 13 0 

% Completeness 

100.0 
100.0 
100.0 
100.0 
100.0 
NA 

100.0 
100.0 
97.3 
NA 

100.0 
NA 

100.0 
100.0 

% Completeness 

100.0 
99.5 
100.0 
96.6 
NA 

100.0 
100.0 
100.0 
100.0 



Analytical Fraction 
ROUND2 

EXP 
M 

voe 
PAH 
PCB 

Analytical Fraction 
ROUND2 

EXP 
M 

NHs 
NTIA 
TOG 
voe 
PAH 

Analytical Fraction 
ROUND3 

EXP 
M 

MISC 
PEST/PCB 

TABLE H-2 

PERCENT COMPLETENESS FOR ANALYTICAL FRACTIONS, ROUNDS 1, 2, AND 3 

SWMU 13 (MINE FILL 8)<1> 

NSWCCRANE 
CRANE, INDIANA 

PAGE 2 OF3 

Soil Sediment 

Total Data Points Rejected Data Points % Completeness Total Data Points Rejected Data Points 

NA NA NA 112 0 
NA NA NA 200 0 
NA NA NA NA NA 
NA NA NA 34 0 
133 0 100.0 NA NA 

Ground Water Surface Water 

Total Data Points Rejected Data Points % Completeness Total Data Points Rejected Data Points 

1071 0 100.0 441 0 
1750 0 100.0 1050 0 

51 0 100.0 21 0 
51 0 100.0 21 0 
3 0 100.0 NA NA 

NA NA NA NA NA 
NA NA NA 34 0 

Soil Sediment 

Total Data Points Rejected Data Points % Completeness Total Data Points Rejected Data Points 

NA NA NA NA NA 
NA NA NA 216 0 
NA NA NA NA NA 
273 0 100.0 NA NA 

% Completeness 

100.0 
100.0 

NA 
100.0 
NA 

% Completeness 

100.0 
100.0 
100.0 
100.0 
NA 
NA 

100.0 

% Completeness 

NA 
100.0 
NA 
NA 



TABLE H-2 

PERCENT COMPLETENESS FOR ANALYTICAL FRACTIONS, ROUNDS 1, 2, AND 3 

. SWMU 13 (MINE FILL 8)<1
> 

NSWCCRANE 
CRANE, INDIANA 
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Ground Water 
Analytical Fraction 

Total Data Points Rejected Data Points % Completeness Total Data Points 
ROUND3 

EXP 714 0 100.0 168 
M 312 0 100.0 240 

MISC NA NA NA 8 
PEST/PCB NA NA NA NA 

Vegetation 
Analytical Fraction 

Total Data Points Rejected Data Points % Completeness 
ROUND3 

EXP 336 19 94.3 
M NA NA NA 

MISC NA NA NA 
PEST/PCB NA NA NA 

1. The completeness estimate for the composting operation was 100 percent for each fraction. 

CEC - Cation Exchange Capacity 
EXP - Explosives 
HERB - Herbicides 
M- Metals 
SVOC - Semivolatile organic compounds, except PAHs 
NH3 - Ammonia 
NITA - Nitrate/Nitrite 
SEM - AVS/SEM 
CL - Chloride 
S04 - Sulfate 

VOC - Volatile organic compounds 
PCB - Polychlorinated biphenyls 
PEST - Pesticides 
PAH - Polynuclear aromatic hydrocarbons 
TOC -Total organic carbon 
AVS - AVS/SEM 
OVG - Dissolved organic gases 

Surface Water 

Rejected Data Points 

0 
0 
0 

NA 

% Completeness 

100.0 
100.0 
100.0 
NA 



, Sample I Fraction I 
Composting O~eration 
I No data were re'ected 

ROUND1 
138W1101 EXP 

1388010002 HERB 
1388020002 HERB 
13GWT0901 8VOC 
13GWT2001 8VOC 
13GWT0901 8VOC 
13GWT2001 8VOC 
13GWT0901 8VOC 
13GWT2001 8VOC 
13GWT0901 8VOC 
13GWT2001 8VOC 
13GWT0901 8VOC 
13GWT2001 8VOC 
13GWT0901 8VOC 
13GWT2001 8VOC 
13GWT0901 8VOC 
13GWT2001 8VOC 
13GWT0901 8VOC 
13GWT2001 8VOC 
13GWT0901 8VOC 
13GWT2001 8VOC 
13GWT0901 8VOC 
13GWT2001 8VOC 
13GWT0901 8VOC 
13GWT2001 8VOC 
1388040002 8VOC 
13GWT0901 8VOC 
13GWT2001 8VOC 
13GWT0901 8VOC 
13GWT2001 8VOC 
13GWT0901 8VOC 
13GWT2001 8VOC 
13GWT0901 8VOC 
13GWT0902 8VOC 
13GWT2001 8VOC 
13GWT2002 8VOC 
138B010204 8VOC 
138B020204 8VOC 
138B030204 8VOC 
138B040204 8VOC 

TABLE H-3 

REJECTED DATA 
ROUNDS 1, 2, AND 3 

SWMU 13-(MINE FILL B) 
SNWCCRANE, 

CRANE INDIANA 
PAGE 1 OF4 

Parameter 

2-AMIN0-4,6-DINITROTOLUENE 
PENTACHLOROPHENOL 
PENTACHLOROPHENOL 

2,3,4,6-TETRACHLOROPHENOL 
2,3,4,6-TETRACHLOROPHENOL 

2,4,5-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,4-DINITROPHENOL 

2,6-DICHLOROPHENOL 
2,6-DICHLOROPHENOL 

2-CHLOROPHENOL 
2-CHLOROPHENOL 
2-METHYLPHENOL 
2-METHYLPHENOL 
2-NITROPHENOL 
2-NITROPHENOL 

3&4-METHYLPHENOL 
3&4-METHYLPHENOL 

3,3'-DICHLOROBENZIDINE 
4,6-DINITR0-2-METHYLPHENOL 
4,6-DINITR0-2-METHYLPHENOL 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOR0-3-METHYLPHENOL 

4-NITROPHENOL 
4-NITROPHENOL 

4-NITROQUINOLINE-1-0XIDE 
4-NITROQUINOLINE-1-0XIDE 
4-NITROQUINOLINE-1-0XIDE 
4-NITROQUINOLINE-1-0XIDE 
4-NITROQUINOLINE-1-0XIDE 
4-NITROQUINOLINE-1-0XIDE 
4-NITROQUINOLINE-1-0XIDE 
4-NITROQUINOLINE-1-0XIDE 

I Reason for Rejection I 

u 
u 
u 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

ER 
ER 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
D 
R 
R 
R 
R 

ER 
ER 
c 
c 
c 
c 
c 
c 
c 
c 



Sample Fraction 
1358050204 svoc 
1358060204 5VOC 
1358090204 5VOC 
1358100204 5VOC 
1358110204 5VOC 
1358120204 5VOC 
1358130204 5VOC 
1350040004 5VOC 
1350050004 5VOC 
1350060004 5VOC 
1355010002 5VOC 
1355020002 5VOC 
1355030002 5VOC 
1355040002 8VOC 
1385050002 svoc 
1388060002 8VOC 
1358090002 svoc 
1355100002 svoc 
1388110002 8VOC 
1388120002 8VOC 
1388130002 8VOC 
1388140001 8VOC 
135W0401 8VOC 
138W0501 8VOC 
138W0601 8VOC 

13GWT0901 8VOC 
13GWT0902 5VOC 
13GWT2001 8VOC 
13GWT2002 svoc 
1388010204 5VOC 
1358020204 8VOC 
1388030204 5VOC 
1388040204 8VOC 
1388050204 8VOC 
1388060204 8VOC 
1358090204 8VOC 
1388100204 8VOC 
1388110204 8VOC 
1388120204 8VOC 
1388130204 5VOC 
1350040004 8VOC 
1380050004 svoc 
1380060004 svoc 

TABLE H-3 

REJECTED DATA 
ROUNDS 1, 2, AND 3 

SWMU 13-(MINE FILL B) 
SNWCCRANE, 

CRANE INDIANA 
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Parameter 
4-NITROQUINOLINE-1-0XIOE 
4-NITROQUINOLINE-1-0XIOE 
4-NITROQUINOLINE-1-0XIOE 
4-NITROQUINOLINE-1-0XIOE 
4-NITROQUINOLINE-1-0XIOE 
4-NITROQUINOLINE-1-0XIOE 
4-NITROQUINOLINE-1-0XIOE 
4-NITROQUINOLINE-1-0XIOE 
4-NITROQUINOLINE-1-0XIOE 
4-NITROQUINOLINE-1-0XIOE 
4-NITROQUINOLINE-1-0XIOE 
4-NITROQUINOLINE-1-0XIOE 
4-NITROQUINOLINE-1-0XIOE 
4-NITROQUINOLINE-1-0XIOE 
4-NITROQUINOLINE-1-0XIOE 
4-NITROQUINOLINE-1-0XIOE 
4-NITROQUINOLINE-1-0XIOE 
4-NITROQUINOLINE-1-0XIOE 
4-NITROQUINOLINE-1-0XIOE 
4-NITROQUINOLINE-1-0XIOE 
4-NITROQUINOLINE-1-0XIOE 
4-NJTROQUINOLINE-1-0XIOE 
4-NITROQUINOLINE-1-0XIOE 
4-NITROQUINOLINE-1-0XIOE 
4-NITROQUINOLINE-1-0XIOE 

ARAMITE 
ARAMITE 
ARAMITE 
ARAMITE 
ARAMITE 
ARAMITE 
ARAMITE 
ARAMITE 
ARAMITE 
ARAMITE 
ARAMITE 
ARAMITE 
ARAMITE 
ARAMITE 
ARAMITE 
ARAMITE 
ARAMITE 
ARAMITE 

Reason for Rejection 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 



Sample Fraction 
1388010002 8VOe 
1388020002 8VOe 
1388030002 8VOe 
1388040002 8VOe 
1388050002 8VOe 
1388060002 8VOe 
1388090002 8VOe 
1388100002 8VOe 
1388110002 8VOe 
1388120002 8VOe 
1388130002 8VOe 
1388140001 8VOe 
138W0401 8VOe 
138W0501 8VOe 
138W0601 8VOe 

13GWT0901 8VOe 
13GWT0902 8VOe 
13GWT2001 8VOe 
13GWT2002 svoe 
1380050004 8VOe 
138W0401 8VOC 
138W0501 8VOC 
138W0601 8VOe 

13GWT0902 8VOe 
13GWT2002 8VOe 
1388140001 8VOe 
13GWT0901 8VOe 
13GWT2001 8VOe 
13GWT0901 voe 
13GWT2001 voe 
1388060204 voe 
1388150204 voe 
1388060002 voe 
1388150002 voe 

ROUND2 
I No data were rejected 

ROUND3 
13VG006010001 EXP 
13VG006010001 EXP 
13VG006010001 EXP 
13VG001010001 EXP 
13VG002020001 EXP 
13VG003010001 EXP 

TABLE H-3 

REJECTED DAT A 
ROUNDS 1, 2, AND 3 

SWMU 13 - (MINE FILL B) 
SNWCCRANE, 

CRANE INDIANA 
PAGE30F4 

Parameter 
ARAMITE 
ARAMITE 
ARAMITE 
ARAMITE 
ARAMITE 
ARAMITE 
ARAMITE 
ARAMITE 
ARAMITE 
ARAMITE 
ARAMITE 
ARAMITE 
ARAMITE 
ARAMITE 
ARAMITE 

HEXAeHLOROeYeLOPENTADIENE 
HEXAeHLOROeYeLOPENTADIENE 
HEXAeHLOROeYeLOPENTADIENE 
HEXAeHLOROeYeLOPENTADIENE 
HEXAeHLOROCYCLOPENTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXAeHLOROeYeLOPENTADIENE 

KEPONE 
KEPONE 
KE PONE 
PHENOL 
PHENOL 

AeROLEIN 
AeROLEIN 
AeROLEIN 
AeROLEIN 
AeROLEIN 
AeROLEIN 

2,4-DIAMIN0-6-NITROTOLUENE 
2,6-DIAMIN0-4-NITROTOLUENE 

DNX 
TETRYL 
TETRYL 
TETRYL 

Reason for Reiection 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
E 
E 
E 
E 
D 
E 
E 
E 
e 
e 
e 
R 
R 
e 
e 
e 
e 
e 
e 

D 
D 
D 
E 
E 
E 



Sample Fraction 
13VG004020001 EXP 
13VG005030001 EXP 
13VG006010001 EXP 
13VG007020001 EXP 
13VG008030001 EXP 
13VG009010001 EXP 
13VG010030001 EXP 
13VG011020001 EXP 
13VG012010001 EXP 
13VG013020001 EXP 
13VG014030001 EXP 
13VG015040001 EXP 
13VG016030001 EXP 

TABLE H-3 

REJECTED DATA 
ROUNDS 1, 2, AND 3 

SWMU 13-(MINE FILL 8) 
SNWCCRANE, 

CRANE INDIANA 
PAGE40F4 

Parameter 
TETRYL 
TETRYL 
TETRYL 
TETRYL 
TETRYL 
TETRYL 
TETRYL 
TETRYL 
TETRYL 
TETRYL 
TETRYL 
TETRYL 
TETRYL 

C =Calibration (i.e.,% RSDs, %Ds, ICVs, CCVs, RRFs, etc.) Noncompliance 
D = MS/MSD Recovery Noncompliance 
E = LCS/LCSD Recovery Noncompliance 
H = Holding Time Exceedance 
R = Surrogates Recovery Noncompliance 

Reason for Rejection 
E 
E 
E 

DE 
E 
E 
E 
E 
E 
E 
E 
E 
E 

U = % Difference between columns/detectors >25% for positive results determined via GC/HPLC 
EXP = Explosives 
HERB = Herbicides 
SVOC = Semivolatile organic compounds 
VOC = Volatile organice compounds 

* Rejection table is based on "normal" samples only which excludes field duplicates 



TABLE H-4 

SOIL MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, COMPOSTING DATA, 
ROUNDS 1, 2, AND 3 

SWMU 13 ·(MINE FILL B) 

SWMU 16-(CAST HIGH EXPLOSIVES FILL B 146) <1> 

NSWCCRANE 
CRANE, INDIANA 

PAGE 1OF10 

Data 

Minimum Maximum 
Non-detect Non-detect 

Reference Values 

Concentrat Concentrat Laboratory Laboratory 
Fraction Parameter ion<2> ion TV RL 

Compostin ;i Operations mg/kg 

1\11 
mg/kg mg/kg 

EXP 1,3,5-TRINITROBENZENE 0.1 -- --
1,3-DINITROBENZENE 0.0 -- --
2,4,6-TRINITROTOLUENE 0.0 2.5 -- --
2,4-DINITROTOLUENE 0.1 10 -- --
2,6-DINITROTOLUENE 0.2 10 -- --
2-AMIN0-4,6-DINITROTOLUENE 0.0 10 -- --
2-NITROTOLUENE 0.1 5 -- --
3-NITROTOLUENE 0.2 5 -- --
4-AMIN0-2,6-DINITROTOLUENE 0.0 54.3 -- --
4-NITROTOLUENE 0.1 5 -- --
BUTYL ETHER 0.0 5 -- --
HMX 0.0 5 -- --
PETN 0.2 .. -- --
RDX 0.0 -- --
TETRYL 0.3 7 -- --

M ARSENIC illl ~ -- --
BARIUM 69.4 -- --' 

CADMIUM 0.0 1.3 -- --
MERCURY 0.0 1 -- --
SELENIUM 0.4 51.8 -- --
SILVER 0.1 2.6 -- --

voe ug/kg ug/kg uQ/kg ug/ka 
2-BUTANONE 0 616 -- --
4-METHYL-2-PENTANONE 0 308 -- --
ACETONE 0 1230 -- --
METHYLENE CHLORIDE 0 308 -- --
TOLUENE 0 308 -- --
TOTAL XYLENES 0 308 -- --

PEST/PCB AROCLOR-1242 39 7400 -- --
AROCLOR-1254 39 7400 -- --
AROCLOR-1260 39 7400 -- --

Round 1 ng/kg ng/kg ng/kg ng/kg 
DIOX 1,2,3,4,6,7,8,9-0CDD 46.4 49.4 0.25 0.5 

1,2,3,4,6, 7,8,970CDF 0.1 3.4 0.25 0.5 
1,2,3,4,6,7,8-HPCDD 1.5 1.5 0.25 0.5 
1,2,3,4,6, 7,8-HPCDF 0.07 6.2 0.25 0.5 
1,2,3,4, 7,8,9-HPCDF 0.08 1.5 0.25 0.5 
1,2,3,4, 7,8-HXCDD 0.09 1.5 0.25 0.5 

Risk-
Based 
Target 
Leve1<3> 

mg/kg 
3.3 
6.5 
15 

130 
65 

1400 
650 
650 
65 

650 
--

3300 
0.25 
4.0 
650 
0.32 
5300 
38 
23 

380 
380 

ua/ka 
7100000 
770000 

2000000 
7800 

790000 
320000 

--
---

ng/kg 
2800 
2800 

28 
28 
28 
2.8 



TABLE H-4 

SOIL MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, COMPOSTING DATA, 
ROUNDS 1, 2, AND 3 

SWMU 13 ·{MINE FILL B) 

SWMU 16 ·{CAST HIGH EXPLOSIVES FILL B 146) <1> 

NSWCCRANE 
CRANE, INDIANA 

PAGE20F 10 

Data 

Minimum Maximum 
Non-detect Non-detect 

Reference Values 

Risk· 
Based 

Concentrat Concentrat Laboratory Laboratory Target 

Fraction Parameter ion<2> ion TV RL Leve1<3> 

1,2,3,4, 7 ,8-HXCDF 0.05 1.2 0.25 0.5 2.8 
1,2,3,6, 7 ,8-HXCDD 0.09 1.4 0.25 0.5 2.8 
1,2,3,6, 7 ,8-HXCDF 0.04 0.8 0.25 0.5 2.8 
1,2,3, 7,8,9-HXCDD 0.1 2 0.25 0.5 2.8 
1,2,3, 7,8,9-HXCDF 0.06 0.9 0.25 0.5 2.8 
1,2,3, 7,8-PECDD 0.1 ~ 0.25 0.5 0.28 
1,2,3, 7,8-PECDF 0.06 0.7 0.25 0.5 5.6 
2,3,4,6, 7,8-HXCDF 0.05 0.8 0.25 0.5 2.8 
2,3,4,7,8-PECDF 0.07 ~ 0.25 0.5 0.56 
2,3,7,8-TCDD 0.07 0.25 0.5 0.28 
2,3,7,8-TCDF 0.05 0.5 0.25 0.5 2.8 
TOTALHPCDD 3.3 3.3 -- -- --
TOTALHPCDF 0.08 1.9 -- -- --
TOTALHXCDD 0.1 2 -- -- --
TOTALHXCDF 0.05 0.51 -- -- --
TOTALPECDD 0.1 2.8 -- -- --
TOTAL PECDF 0.07 0.87 -- -- --
TOTALTCDD 0.07 5.2 -- -- --
TOTAL TCDF 0.05 7.9 -- --

EXP ma/ka ma/ka ma/ka ma/kg ma/kg 
1,3,5-TRINITROBENZENE 0.25 0.25 0.25 0.5 1800 
1,3-DINITROBENZENE 0.25 0.25 0.25 0.5 0.6547 
2,4,6-TRINITROTOLUENE 0.25 0.25 0.25 0.5 16 
2,4-DINITROTOLUENE ':ifs J, .. 0.25 0.5 0.00004 
2,6-DINITROTOLUENE l\ljl\)U.~ .•. . 

' 

0.25 0.5 0.00003 
2-AMI N0-4,6-DI NITROTOLU ENE 0.25 0.25 0.25 0.5 4.7 
2-NITROTOLUENE 0.25 0.25 0.25 0.5 370 
3-NITROTOLUENE 0.25 0.25 0.25 0.5 370 
4-AMIN0-2,6-DINITROTOLUENE 0.25 0.25 0.25 0.5 4.78 
4-NITROTOLUENE 0.25 0.25 0.25 0.5 370 
HMX 0.25 0.25 0.25 0.5 3100 
NITROBENZENE ~ 0.25 0.5 0.007 
PICRAMIC ACID 0.017 0.021 17 33 --
PICRICACID 0.017 0.021 17 33 c 
RDX 0.25 0.25 0.25 0.5 4.4 

EXP TETRYL 0.25 0.25 0.25 0.5 780 
HERB ug/kg • uCilka ualka ug/kg 

HEXACHLOROPHENE 'k[!fkl•i.t}.;8~ 0.0067 0.017 0.19878 
PENTACHLOROPHENOL t:;~~~14s· " '.:·:-:~if)6:'' ., 0.00034 0.00068 0.001 



TABLE H-4 

SOIL MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, COMPOSTING DATA, 
ROUNDS 1, 2, AND 3 

SWMU 13 - (MINE FILL B) 

SWMU 16-(CAST HIGH EXPLOSIVES FILL B 146) <1> 

NSWCCRANE 
CRANE, INDIANA 
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Data 

Minimum Maximum 
Non-detect Non-detect 

Reference Values 

Concentrat Concentrat Laboratory Laboratory 

Risk-
Based 
Target 

Fraction Parameter ion<2> ion TV RL Leve1<3> 

M mg/kg mg/kg mg/kg mg/kg mg/kg 
ALUMINUM 3610 3610 3.4 25 76000 
ANTIMONY 0.14 

,, 
0.01 0.5 0.1423 

BERYLLIUM 0.06 F O.Q15 0.5 0.1 
CADMIUM 0.02 0.5 0.00222 
CALCIUM 58.7 380 1.98 100 --
LEAD Y'i<~'F<.':o§f!/;t<!, 

' ,,, .. ,; 0.01 0.5 0.05373 
LITHIUM 2 6.3 0.055 2.5 1600 
MERCURY 0.002 0.021 0.002 0.02 0.073 
SELENIUM 0.02 - 0.02 0.5 0.02765 
SILVER 0.02 0.26 0.015 0.5 2 
SODIUM 12.7 84.9 2.32 50 --
THALLIUM 0.03 - 0.02 0.5 0.04 
TIN 0.22 2.4 0.045 5 7.62 
ZINC 4.5 - 0.16 5 6.62 

MISC TOTAL ORGANIC CARBON 1000 1000 -- -- --
ug/kg ug/kg ug/kg Ug/kg ug/kg 

svoc 1,2,4,5-TETRACHLOROBENZENE 69 150 67 333 2020 
1,2,4-TRICHLOROBENZENE 69 150 67 333 300 
1,2-DICHLOROBENZENE 69 150 67 333 900 
1,3-DICHLOROBENZENE 69 - 67 333 130 
1,4-DICHLOROBENZENE 69 67 130 100 

' 

1,4-'--PHTHOQUINONE :::i1>/ """" ·-~-;)~f~{~~ 67 333 44 
1,4-PHENYLENEDIAMINE 69 150 67 333 12000000 
1-'--PHTHYLAMINE 69 150 67 333 670 
2,2'-0XYBIS(1-CHLOROPROPANE) 69 150 67 200 --
2,3,4,6-TETRACHLOROPH ENOL 69 150 67 333 198.78 
2,4,5-TRICHLOROPHENOL 69 150 67 333 14000 
2,4,6-TRICHLOROPHENOL &" 67 200 8 
2,4-DICHLOROPHENOL 1 ... 'J 67 333 50 
2,4-DIMETHYLPHENOL 67 333 10 ,; ,, 

2,4-DINITROPHENOL 1'.\ .•• 67 670 10 
2,6-DICHLOROPHENOL 69 150 67 333 1170 
2-ACETYLAMINOFLUORENE 69 150 67 333 596.34 
2-CHLORO'--PHTHALENE ~ 

.:.t,J:::n'_,,, 
67 130 12.18 

2-CHLOROPHENOL 69 150 67 200 200 
2-METHYL'--PHTHALENE 3.4 4.9 3.3 6.7 700 
2-METHYLPHENOL 69 150 67 333 . 800 
2-'--PHTHYLAMINE 69 150 67 333 --



TABLE H-4 

SOIL MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, COMPOSTING DATA, 
ROUNDS 1, 2, AND 3 

SWMU 13 - (MINE FILL B) 

SWMU 16-(CAST HIGH EXPLOSIVES FILL B 146) <1> 

NSWCCRANE 
CRANE, INDIANA 

PAGE4OF10 

Data 

Minimum Maximum 
Non-detect Non-detect 

Reference Values 

Risk-
Based 

Concentrat Concentrat Laboratory Laboratory Target 
Fraction Parameter ion<2> ion TV RL Leve1<3> 

2-NITROANILINE 69 150 67 130 3500 
2-NITROPHENOL 69 150 67 333 1600 
2-PICOLINE 69 150 67 333 9900 
3&4-METHYLPHENOL 69 150 67 333 310000 
3,3'-DICHLOR08ENZIDINE 

~ 
67 333 0.3 

3,3'-DIMETHYL8ENZIDINE 67 333 53 
8VOC 3-METHYLCHOLANTHRENE . 

I 

67 333 77.94 
3-NITROANILINE 69 150 67 333 3500 
4,6-DINITR0-2-METHYLPHENOL 69 ~; 67 333 144.08 
4-AMIN081PHENYL 69 150 67 333 --
4-8ROMOPHENYL PHENYL ETHER 69 150 67 130 1500 
4-CHLOR0-3-METHYLPHENOL 69 150 67 333 7950 
4-CHLOROANILINE =111 '· •• 67 333 30 
4-CHLOROPHENYL PHENYL ETHER 69 150 67 333 --
4-NITROANILINE 69 150 67 333 3500 
4-NITROPHENOL 69 150 67 333 5120 
4-NITROQUINOLINE-1-0XIDE 69 150 67 333 --
5-NITR0-0-TOLUIDINE 69 150 67 333 15000 
7, 12-DIMETHYL8ENZ(A)ANTHRACENE 69 150 67 333 16300 
A,A-DIMETHYLPH.ENETHYLAMINE 69 150 67 670 61000 
ACE'--PHTHENE 3.5 4.9 3.3 6.7 29000 
ACE'--PHTHYLENE 3.5 4.9 3.3 6.7 130000 
ACETOPHENONE 69 150 67 333 490 
ANILINE ~ ;; > 1§1.1'li 67 333 56.78 
ANTHRACENE 3.5 4.9 3.3 6.7 51000 
ARAMITE 69. 150 67 333 19000 
8ENZO(A)ANTHRACENE 3.5 4.9 3.3 6.7 80 
8ENZO(A)PYRENE 3.5 4.9 3.3 6.7 62 
8ENZ0(8)FLUORANTHENE 3.5 4.3 3.3 6.7 200 
8ENZO(G,H,l)PERYLENE 3.5 4.9 3.3 6.7 119000 
8ENZO(K)FLUORANTHENE 3.5 4.3 3.3 6.7 2000 
8ENZYL ALCOHOL 69 150 67 333 65800 
818(2-CHLOROETHOXY)METHANE 69 150 67 333 302.09 
818(2-CHLOROETHYL)ETHER ''$9 1, .. :.1•t;.,n;1 ,IWI 67 130 0.02 . . .. 
818(2-ETHYLHEXYL)PHTHALA TE 69 .·· ·, ~ .tOOO:'\! I I 67 130 925.94 
8UTYL8ENZYLPHTHALATE 69 150 67 333 238.89 
CHLOROBENZl\...ATE 69 150 67 333 1800 
CHRY8ENE 3.5 4.3 3.3 6.7 4730 
DIALLATE 69 150 67 333 452.14 



TABLE H·4 

SOIL MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, COMPOSTING DATA, 
ROUNDS 1, 2, AND 3 

SWMU 13 ·(MINE FILL B) 
SWMU 16 ·(CAST HIGH EXPLOSIVES FILL B 146) <1> 

NSWCCRANE 
CRANE, INDIANA 

PAGE 5OF10 

Data 

Minimum Maximum 
Non-detect Non-detect 

Reference Values 

Risk· 
Based 

Concentrat Concentrat Laboratory Laboratory Target 
Fraction Parameter ion<2> ion TV RL Leve1<3> 

DIBENZO(A,H)ANTHRACENE 3.5 4.9 3.3 6.7 62 
DIBENZOFURAN 69 99 67 333 290000 
DIETHYL PHTHALA TE 69 150 67 130 23000 
DIMETHYL PHTHALATE 69 150 67 333 734000 
Dl-N-BUTYL PHTHALATE 69 - 67 333 149.79 
Dl-N-OCTYL PHTHALA TE 69 150 67 333 709000 
DIPHENYLAMINE 69 150 67 333 1010 
ETHYL METHANE SULFO'--TE 69 150 67 333 --
FLUORANTHENE 3.5 4.3 3.3 6.7 122000 
FLUORENE 3.5 4.9 3.3 6.7 28000 
HEXACHLOROBENZENE 69 Vii{{:./'1·~ :<. 67 130 100 
HEXACHLOROBUTADIENE •F~' :\ft;Qf1& '. '\ ····· 1So >. 67 67 39.76 
HEXACHLOROCYCLOPENTADIENE 69 150 67 130 755.37 
HEXACHLOROETHANE •: ,;; · •. ' . . ;<!f~at:if¥1z.1 67 130 20 
HEXACHLOROPROPENE 69 150 67 333 20000 
INDEN0(1,2,3-CD)PYRENE 3.5 4.9 3.3 6.7 620 

svoc ISODRIN 

!!!! 
67 333 3.32 

ISOPHORONE 67 333 30 
ISOSAFROLE 67 333 9940 

. 

KE PONE ; 67 333 27 
METHAPYRILENE 69 150 67 333 2780 
METHYL METHANE SULFO'--TE 69 150 67 333 315.49 
--PHTHALENE 3.4 4.9 3.3 6.7 99.39 
N-NITROSODIETHYLAMINE !;;•c;:• · HJlll.'\:1'\ ; \I "·F· 1$0''.;(;; ·" 67 333 3.2 
N-NITROSODIMETHYLAMINE M-'0::.;c•c .£!!'f'~'-''",\' · J6fi•·~x;;;. 67 333 0.0321 
N-NITROSO-Dl-N-BUTYLAMINE · .•. : .. •t}'j::~;,,'\·'·' 67 333 24 
N-NITROSO-Dl-N-PROPYLAMINE .;::1<r~9 :> .. :·. ' ; f~EJ,".'/}£j 67 130 0.002 
N-NITROSOMETHYLETHYLAMINE ::· JL~ ~M" ...: 1"'H .> 67 333 1.66 
N-NITROSOMORPHOLINE 69 <•: 1·'1-;1:;11 67 333 70.57 
N-NITROSOPIPERIDINE wo~·:z 

".'; >1$),:,··· 67 333 6.65 ; 

N-NITROSOPYRROLIDINE .1.9 •'. ; 1'.f\. tS(J·)·'· 67 333 12.58 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 69 150 67 333 58250 
0-TOLUIDINE 69 150 67 333 2000 
P-(DIMETHYLAMINO)AZOBENZENE 69 150 67 333 --
PENTACHLOROBENZENE 69 150 67 333 496.95 
PENTACHLOROETHANE 69 150 67 333 10700 
PENTACHLORONITROBENZENE 69 150 67 333 1900 
PHE'--CETIN 69 150 67 333 11700 
PHE'--NTHRENE 3.5 4.3 3.3 6.7 45700 



TABLE H-4 

SOIL MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, COMPOSTING DATA, 
ROUNDS 1, 2, AND 3 

SWMU 13-(MINE FILL 8) 

SWMU 16 - (CAST HIGH EXPLOSIVES FILL B 146) <1> 

NSWCCRANE 
CRANE, INDIANA 

PAGE60F10 

Data 

Minimum Maximum 
Non-detect Non-detect 

Reference Values 

Risk-
Based 

Con central Concentrat Laboratory Laboratory Target 

Fraction Parameter ion<2> ion TV RL Leve1<3> 

PHENOL 69 150 67 333 5000 
PRO'--MIDE -- 67 333 13.6 
PYRE NE 3.5 4.3 3.3 6.7 78500 
PYRIDINE 69 150 67 333 1030 
SAFROLE 69 150 67 333 403.98 

voe 1, 1, 1,2-TETRACHLOROETHANE 1 1.4 1 3 50 
1, 1, 1-TRICHLOROETHANE 1 1.4 1 3 100 
1, 1,2,2-TETRACHLOROETHANE &<· ,,. ,;'~ --, ,,- _,,_ . Wt';itl ..•.. 1 3 0.2 
1, 1,2-TRICHLOROETHANE rxc;,•·\;, 1 •'. : ;:e · ... "· 1 3 0.9 
1, 1-DICHLOROETHANE 1 1.4 1 3 1000 
1, 1-DICHLOROETHENE 1 1.4 1 3 3 
1,2,3-TRICHLOROPROPANE 1 1.4 1 3 1.4 
1,2-DIBROM0-3-CHLOROPROPANE 1 1.4 1 3 35.18 
1,2-DIBROMOETHANE 1 1.4 1 3 6.9 
1,2-DICHLOROETHANE 1 ~· 1 3 1 
1,2-DICHLOROPROPANE 1 . 1 3 1 
1,4-DIOXANE 100 140 100 200 2050 
2-BUTANONE 1 1.4 1 15 10000 
2-HEXANONE 1 1.4 1 15 12600 
3-CHLOROPROPENE 1 1.4 1 10 3000000 
4-METHYL-2-PENT ANONE 1 1.4 1 15 443000 
ACETONE 1 8 1 15 800 
ACETONITRILE 41 56 40 80 1370 
ACROLEIN f\\Y.•·.:·.···f."•,O:• · ··.1;~p·;y 1 50 0.23 
ACRYLONITRILE 1 1.4 1 10 210 
BENZENE 1 1.4 1 3 2 

voe BROMODICHLOROMETHANE 1 1.4 1 3 30 
BROMOFORM 1 1.4 1 3 40 
BROMOMETHANE 1 1.4 1 3 10 
CARBON DISULFIDE 1 1.4 1 3 94.12 
CARBON TETRACHLORIDE 1 1.4 1 3 3 
CHLOROBENZENE 1 1.4 1 3 70 
CHLORODIBROMOMETHANE 1 1.4 1 3 20 
CHLOROETHANE 1 1.4 1 3 3000 
CHLOROFORM 1 1.4 1 3 30 
CHLOROMETHANE 1 1.4 1 3 1200 
CHLOROPRENE 1 1.4 1 3 3600 
CIS-1,2-DICHLOROETHENE 1 1.4 1 3 20 
CIS-1,3-DICHLOROPROPENE •y· ·; • A.4:.'.;);;;;p; jl;,~i.:Oi ''.1 ;:I ... :•;;/ 1 3 0.2 



TABLE H-4 

SOIL MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, COMPOSTING DATA, 
ROUNDS 1, 2, AND 3 

Fraction 

PEST/PCB 

Round 2 
M 

voe 

SWMU 13-(MINE FILL B) 

SWMU 16-(CAST HIGH EXPLOSIVES FILL B 146) <1> 

NSWCCRANE 
CRANE, INDIANA 

PAGE70F10 

Data 

Minimum Maximum 
Non-detect Non-detect 

Reference Values 

Concentrat Concentrat Laboratory Laboratory 
Parameter ion<2> ion TV RL 

DIBROMOMETHANE 1 1.4 1 3 
DICHLORODIFLUOROMETHANE 1 1.4 1 3 
ETHYL METHACRYLATE 1 1.4 1 3 
ETHYLBENZENE 1 1.4 1 3 
ISOBUTANOL 41 56 40 80 
METHACRYLONITRILE 1 1.4 1 3 
METHYL IODIDE 1 1.4 1 3 
METHYL METHACRYLATE 1 1.4 1 30 
METHYLENE CHLORIDE 1 l.'"l·t·~:Z·X:'f.1:·1::~:,.; 1 3 
PROPIONITRILE 41 \YJbi 40 80 
STYRENE 1 1.4 1 3 
TETRACHLOROETHENE 1 1.4 1 3 
TOLUENE 1 1.4 1 3 
TOTAL XYLENES 1 1.4 1 10 
TRANS-1,2-DICHLOROETHENE 1 1.4 1 3 
TRANS-1,3-DICHLOROPROPENE #&f), . ~' .,T._:-"'."'"'"''. . . 1 ;~\J:'.1'&.ii 1 3 
TRANS-1,4-DICHLOR0-2-BUTENE 1 1.4 1 10 
TRICHLOROETHENE 1 1.4 1 3 
TRICHLOROFLUOROMETHANE 1 1.3 1 3 
VINYL ACETATE 1 1.4 1 30 
VINYL CHLORIDE ;,g+<, 1' .··•·· ·Im ,,~, , , / , ,, 1 3 
AROCLOR-1016 18 25 17 33 
AROCLOR-1221 35 50 34 67 
AROCLOR-1232 18 25 17 33 
AROCLOR-1242 18 25 17 33 
AROCLOR-1248 18 22 17 33 
AROCLOR-1254 18 25 17 33 
AROCLOR-1260 18 25 17 33 

BERYLLIUM 

ifPj .. ··. 
0.015 0.5 

CADMIUM 0.02 0.5 
SELENIUM 0.02 0.5 
SILVER 0.06 0.16 O.Q15 0.5 
SODIUM 30.5 53 2.3185 50 
THALLIUM ·· ai24:c~"~ ;, ,,;;:o;a~ ·. • ·' 0.02 0.5 
TIN 0.82 0.92 0.045 5 
1, 1, 1,2-TETRACHLOROETHANE 0.814 1.18 1 3 
1, 1, 1-TRICHLOROETHANE 0.814 1.18 1 3 
1, 1,2,2-TETRACHLOROETHANE &:.:, 0:$'1.4' " ··· 1~i:s<·: · 1 3 

Risk-
Based 
Target 
Leve1<3> 

67000 
39500 
30000 

700 
20800 
57.05 

.. 
984000 

1 
49.83 
200 

3 
600 

9000 
30 
0.2 
7.9 
3 

16400 
2300 
0.7 

679.71 
220 
220 
220 
220 
220 
220 

32 
0.38 
0.26 
1.6 
.. 

0.04 
47000 

7.1 
97 

0.17 



TABLE H-4 

SOIL MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, COMPOSTING DATA, 
ROUNDS 1, 2, AND 3 

Fraction 

SWMU 13-(MINE FILL 8) 
SWMU 16 - (CAST HIGH EXPLOSIVES FILL 8 146) <1> 

NSWCCRANE 
CRANE, INDIANA 

PAGE 8OF10 

Data 

Minimum Maximum 
Non-detect Non-detect 

Reference Values 

Concentrat Concentrat Laboratory Laboratory 
Parameter ion<2> ion TV RL 

1, 1,2-TRICHLOROETHANE 0.814 - 1 3 
1, 1-DICHLOROETHANE 0.814 1.18 1 3 
1, 1-DICHLOROETHENE 0.814 1.18 1 3 
1,2,3-TRICHLOROPROPANE ~·, ''';···h'.'.l,Jjlf;'.',i: 1 3 
1,2-DIBROM0-3-CHLOROPROPANE 1 3 
1,2-DIBROMOETHANE lfi~,111'"' .. 1 3 ,:· ' -..! v ', ,??/\~ /, 
1,2-DICHLOROETHANE 0.814 1.18 1 3 
1,2-DICHLOROPROPANE 0.814 1.18 1 3 
1,4-DIOXANE !?: '. :''~J,Qi .... '.. ~~·~'1'',;1/ 0.1 200 
2-BUTANONE 0.814 1.18 1 10 
2-HEXANONE 0.814 1.18 1 10 
3-CHLOROPROPENE 0.814 1.18 1 10 
4-METHYL-2-PENTANONE 0.814 1.18 1 10 
ACETONE 0.978 1.18 1 10 
ACETONITRILE 42.4 58 40 80 
AC ROLE IN .0'·· 1 10 
ACRYLONITRILE :OJ". 

,,, 
1 10 

. '.-· 
BENZENE 0.814 1.18 1 3 
BROMODICHLOROMETHANE 0.814 1.18 1 3 
BROMOFORM 0.814 1.18 1 3 
BROMOMETHANE 0.814 1.18 1 3 
CARBON DISULFIDE 0.814 1.18 1 3 
CARBON TETRACHLORIDE 0.814 1.18 1 3 
CHLOROBENZENE 0.814 1.18 1 3 
CHLORODIBROMOMETHANE 0.814 1.18 1 3 
CHLOROETHANE 0.814 1.18 1 3 
CHLOROFORM 0.814 1.18 1 3 
CHLOROMETHANE 0.814 1.18 1 3 
CHLOROPRENE 0.814 1.18 1 10 
CIS-1,2-DICHLOROETHENE 0.814 1.12 1 3 
CIS-1,3-DICHLOROPROPENE 

., '''<f;a1'4 · 1 3 . 
DIBROMOMETHANE 0.814 1.18 1 3 
ETHYL METHACRYLATE 0.814 1.18 1 10 
ETHYLBENZENE 0.814 1.18 1 3 
ISOBUTANOL· 42.4 58 40 80 
METHACRYLONITRILE 0.814 '. .,.t;.:,,. <:• 1 10 
METHYL IODIDE 0.814 1.18 1 10 
METHYL METHACRYLATE 0.814 1.18 1 10 
METHYLENE CHLORIDE • 1 .. ,; 11'"' <,·~::?~ ,, , 1 3 

Risk-
Based 
Target 
Leve1<3> 

0.91 
1000 
2.9 

0.0037 
0.092 
0.029 

1.2 
1.5 
1.7 

4400 

--
1800 
620 
730 

420000 
0.23 

0.032 
1.7 
32 
38 
12 

1500 
3.3 
65 
32 
330 
29 
2 

560 
20 
0.3 
77 
810 
670 

2300 
1 

--
12000 

1.2 



TABLE H-4 

SOIL MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, COMPOSTING DATA, 
ROUNDS 1, 2, AND 3 

SWMU 13 ·(MINE FILL B) 

SWMU 16-(CAST HIGH EXPLOSIVES FILL B 146) <1> 

NSWCCRANE 
CRANE, INDIANA 

PAGE90F10 

Data 

Minimum Maximum 
Non-detect Non-detect 

Reference Values 

Concentrat Concentrat Laboratory Laboratory 
Fraction Parameter 

PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,4-DICHLOR0-2-BUTENE 

voe TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 

PEST/PCB AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

Round 3 
PEST/PCB 

AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

DIOX - Dioxins and furans 
EXP - Explosives 
HERB - Herbicides 
M - Metals 
MISC - Miscellanous 
-- - Not available for the composting operation. 
SVOC - Semivolatile organic compounds 
VOC - Volatile organic compounds 
PEST - Pesticides 
PCB- Polychlori'--ted biphenyls 

ion<2> 

42.4 
0.814 
0.814 
0.814 
0.814 

~ 
0.814 
0.814 
0.814 

'S', ' 'c' ~ 
17 
17 

;;,.• B1'J\h .;• 

17 
17 
17 

ug/kg 
,;,.i';;;.ff3'.ilr·'.:'i;;;;> 

8.8 
8.8 

~YJI 
8.8 
8.8 
8.8 

ion TV RL 

58 40 80 
1.18 1 3 
1.18 1 3 
1.18 1 3 
1.18 1 3 

<';;,;,'f;<"J.·Joil:c 'c''' 1 3 
1.18 1 10 
1.18 1 3 
1.18 1 10 ., 1 3 

, ,' 17 33 
21 17 33 
21 17 33 

·' 
, 17 33 

17 17 33 
''/ 17 33 

21 17 33 

~ 
ug/kg ug/kg 

17 33 
11 17 33 
11 17 33 

" 
f'[.f./.'/W 17 33 
10 17 33 
11 17 33 
11 17 33 

Risk-
Based 
Target 

Leve1<3> 

--
180 
2.9 
590 
34 
0.3 
--

8000 
2300 
0.67 
2.8 
220 
220 
2.8 
220 
17 
25 

ug/kg 
2.8 
220 
220 
2.8 
220 
17 
25 



TABLE H-4 

SOIL MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, COMPOSTING DATA, 
ROUNDS 1, 2, AND 3 

SWMU 13-(MINE FILL B) 

SWMU 16- (CAST HIGH EXPLOSIVES FILL B 146) <1> 

NSWCCRANE 
CRANE, INDIANA 
PAGE 100F 10 

Data 

Minimum Maximum 
Non-detect Non-detect 

Reference Values 

Concentra1 Concentrat Laboratory Laboratory 
Fraction Parameter ion<2> ion TV RL 

RL - Reporting limit (comparable to quantitation limit) 
TV - A'--lytical Threshold value (method detection limit adjusted for estimated sample matrix effects) 
-- - Not applicable 

Risk-
Based 
Target 
Leve1<3> 

1 Yellow or gray highlight indicates that the value exceeds the risk-based target level. A'--lytes that did not exhibit any 
concentrations less than detection limits are not shown. 
2 Some non-detect values were reported as "O". The zero-values were replaced with the next lowest nondetect value. 
3 RBTL is the lowest of all risk-based target levels except for composting data. Composting data 
RBTLs are the residential clenup levels as presented in the Interim Measures Report (insert reference). Dioxin RBTLs 

were incorrect in the QAPP; correct values are provided above. 



TABLE H-5 

SEDIMENT MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3 
SWMU 13 ·(MINE FILL B) 

SWMU 16-(CAST HIGH EXPLOSIVES FILL 8146)<1> 

NSWCCRANE 
CRANE, INDIANA 

PAGE 1 OF7 

Data 

Minimum Maximum 
Non-detect Non-detect 

Reference Values 

Risk-
Based 

Concentrat Concentrat Laboratory Laboratory Target 

Fraction Parameter ion<2> ion<2> TV RL Leve1<3> 

Compostinf Operations 
I NA NA NA NA NA NA NA 
Round 1 

mg/kg mg/kg mg/ka ma/ka mg/kg 
AVS/SEM CADMIUM 0.001 0.002 0.02 0.5 0.4 

LEAD 0.006 0.006 0.01 0.5 31 
MERCURY 0.00003 0.00004 0.002 0.02 0.1 
ZINC 0.031 0.426 0.16 5 120 

EXP 1,3,5-TRINITROBENZENE 0.25 0.25 0.25 0.5 1800 
1,3-DINITROBENZENE .'i••·~··•<I.2.9 1{~;{'."Al1DR' 0.25 0.5 0.000924 
2,4,6-TRINITROTOLUENE 0.25 0.25 0.25 0.5 16 
2,4-DINITROTOLUENE , W~! ·;·]~,-·:+ ... 0.25 0.5 0.00004 
2,6-DINITROTOLUENE (' ;;0:tf:2:5 'i ········.······o~Z1.i1:.~u' 0.25 0.5 0.00003 
2-AMIN0-4,6-DINITROTOLUENE 0.25 0.25 0.25 0.5 4.7 
2-NITROTOLUENE 0.25 0.25 0.25 0.5 370 
3-NITROTOLUENE 0.25 0.25 0.25 0.5 370 
4-AMIN0-2,6-DINITROTOLUENE 0.25 0.25 0.25 0.5 4.7 
4-NITROTOLUENE 0.25 0.25 0.25 0.5 370 
HMX 0.25 0.25 0.25 0.5 3100 
NITROBENZENE \'.'. .. ··lJ.g5· .... ·· .,;;,,Q,Z; • ;·· 0.25 0.5 0.007 
PICRAMIC ACID 0.019 0.029 17 33 --
PICRICACID O.Q19 0.029 17 33 --
ROX 0.25 0.25 0.25 0.5 4.4 
TETRYL 0.25 0.25 0.25 0.5 780 

ug/kg ug/kg ug/kg ua/ka uQ/kg 
HERB HEXACHLOROPHENE 0.00071 0.0011 0.0067 0.017 18 

PENTACHLOROPHENOL 0.00055 0.0006 0.00034 0.00068 0.001 
mg/kg mg/kg mg/kg mg/kg mg/kg 

M ANTIMONY 0.13 ·rz.<),'ffl:•;"..''.i 0.01 0.5 0.3 
ARSENIC 0.53 0.53 0.015 0.5 5.9 
BERYLLIUM l·,:~~.11J ; ··'it! O.Q15 0.5 0.1 

,•.cj. °"" 
CADMIUM 0.17 ::,:;: .. 0.02 0.5 0.4 
MERCURY O.Q1 0.044 0.002 0.02 0.1 
SELENIUM 0.02 m1aa ... 0.02 0.5 0.3 
SILVER 0.02 .. o·~ •..•• ,~ 0.015 0.5 0.5 
SODIUM 11.7 126 2.32 50 --
THALLIUM ··-Qi''' . ·.· . ; J)/~ ... • j}f 0.02 0.5 0.04 
TIN 0.31 0.64 0.045 5 47000 
ZINC 33.4 ··''''!•· .. 0.16 5 120 



TABLE H-5 

SEDIMENT MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3 
SWMU 13-(MINE FILL B) 

Fraction 
MISC 
svoc 

svoc 

SWMU 16- (CAST HIGH EXPLOSIVES FILL 8146)<1
> 

NSWCCRANE 
CRANE, INDIANA 

PAGE 2 OF7 

Data Reference Values 

Parameter 
TOTAL ORGANIC CARBON 

Minimum Maximum 
Non-detect Non-detect 
Concentrat Concentrat 

ioo<2> ion<2> 

1000 1000 

Laboratory Laboratory 
TV RL 

uglkg ug/kg ug/kg ua/ka 
1,2,4,5-TETRACHLOROBENZENE 79 120 67 333 
1,2,4-TRICHLOROBENZENE 79 120 67 333 
1,2-DICHLOROBENZENE 79 120 67 333 
1,3-DICHLOROBENZENE 79 120 67 333 
1,4-DICHLOROBENZENE 79 .~ ''.'ljlaU\iii'0i3 67 130 
1,4-NAPHTHOQUINONE ,x .'!/fef~cZ:\.' , ,Af; ... f~Q · .. ··· 67 333 
1,4-PHENYLENEDIAMINE 79 120 67 333 
1-NAPHTHYLAMINE 79 120 67 333 
2,2'-0XYBIS(1-CHLOROPROPANE) 79 120 67 200 

Risk
Based 
Target 
Le:ve1<3> 

uglkg 
18000 
300 

231.32 
130 
100 
44 

12000000 
670 

2,3,4,6-TETRACHLOROPHENOL 79 120 67 333 1510 
2,4,5-TRICHLOROPHENOL 79 'P'"'?fl0· .... 67 333 85.56 
2,4,6-TRICHLOROPHENOL • . . t'9'::1;;b . ·~ 67 200 8 

~2~,4~-D~l~C~H~LO~R~O~P~H~E~N~O~L;;,__ ____ ~~····j~~~l~.·~-~·~·~····~····..:.::;·~=====~6:7===~==~3~33~==:=~~5~0==~ 
2,4-DIMETHYLPHENOL 79 120 67 333 304.53 
2,4-DINITROPHENOL ,> ., .... ' .... !'':&.f~I(:) ·· · 67 670 1.33 
2,6-DICHLOROPHENOL •. ... F" i1'.2.QF!'ij{' 67 333 3.94 
2-ACETYLAMINOFLUORENE ''" , ' > ·,·:z ncJ,.,, 67 333 15.32 
2-CHLORONAPHTHALENE 79 120 67 130 417.23 
2-CHLOROPHENOL ··r~"l'm•;:; 'l?P'" 67 200 11. 7 
2-METHYLNAPHTHALENE 3.9 5.8 3.3 6.7 20.2 
2-METHYLPHENOL "~t Jkii . . ~'!'0' 67 333 0.826 
2-NAPHTHYLAMINE 79 120 67 333 
2-NITROANILINE l.:;;,e;;; '79 •; ·.' :ii .... 1'6 a! · ,· 67 130 0.222 
2-NITROPHENOL ''· ,.;;,.n ·'""' ~i!i· ~· f--~5-=7--+--=3~33~--t--=7-=_7=7---I 
2-PICOLINE 79 120 67 333 753.05 
3&4-METHYLPHENOL 79 120 67 333 28220 
3,3'-DICHLOROBENZIDINE · ''!?J9 .4 . ·~-----=5=7--t---=3"="33=----t--:0:-:.3:----t 
3,3'-DIMETHYLBENZIDINE , ~?'' •. • .. .&42J · .. 67 333 53 
3-METHYLCHOLANTHRENE 79 120 67 333 8190000 
3-NITROANILINE 79 120 67 333 3500 
4,6-DINITR0-2-METHYLPHENOL .. 19!,>f'i!'k: . ··•. 120 67 333 10.38 
4-AMINOBIPHENYL 79 120 67 333 
4-BROMOPHENYL PHENYL ETHER 79 120 67 130 1550 
4-CHLOR0-3-METHYLPHENOL 79 120 67 333 388.18 
4-CHLOROANILINE .~;::;;£ ¥'$."•; lfi:·• ... 67 333 30 
4-CHLOROPHENYL PHENYL ETHER 79 120 67 333 
4-NITROANILINE 79 120 67 333 3500 



TABLE H-5 

SEDIMENT MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3 
SWMU 13-(MINE FILL 8) 

SWMU 16-(CAST HIGH EXPLOSIVES FILL 8146)<1
> 

NSWCCRANE 
CRANE, INDIANA 
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Data 

Minimum Maximum 
Non-detect Non-detect 

Reference Values 

Concentrat Concentrat Laboratory Laboratory 
Fraction Parameter ion<2

> ion<2
> TV RL 

i------t-:-4--:-:N~IT=R:-::O:-::P~H::E~N-=o':"""L---,-------t.l;~_,,,::!!J .. ;y:·tltl~.. 67 333 

4-NITROQUINOLINE-1-0XIDE 79 120 67 333 

Risk
Based 
Target 
Leve1<3> 

7.78 

5-NITR0-0-TOLUIDINE 79 120 67 333 15000 
7, 12-DIMETHYLBENZ(A)ANTHRACENE 79 120 67 333 66400 
A,A-DIMETHYLPHENETHYLAMINE 79 120 67 670 61000 
ACENAPHTHENE 3.9 5.9 3.3 6.7 6.71 
ACENAPHTHYLENE 3.9 5.8 3.3 6.7 5.87 
ACETOPHENONE 79 120 67 333 246 
~A..;..N~IL~IN~E~=""'=----------F~~~.:::Ai.D~niM:::Ai:"',~.1 .. G'.;\\'.:\1fd---i:;677--r--~3~33~-r---;:;o~.0~33~8r--i 
ANTHRACENE 3.9 4.4 3.3 6.7 46.9 
ARAMITE '''.",; ~7f1iJ.<": ' ~-.. +--"::":57=----l~--::".33:-:3:----t--:0~.0:-:0:-:1-:-11-:--t 
BENZO(A)ANTHRACENE 4.3 4.4 3.3 6.7 31.7 
BENZO(A)PYRENE 3.9 4.4 3.3 6.7 31.9 
BENZO(B)FLUORANTHENE 3.9 4.4 3.3 6.7 200 
BENZO(G,H,l)PERYLENE 4.3 4.4 3.3 6.7 170 
BENZO(K)FLUORANTHENE 3.9 4.4 3.3 6.7 240 

SVOC BENZYLALCOHOL z9••i::•·1•< 14i,l ..... ·i: 67 333 33.94 
BIS(2-CHLOROETHOXY)METHANE 79 120 67 333 349.71 

i.;;B ...... IS~(._2-.....,C_H_L ...... o ...... R ...... o.;;;;.ET ...... H_Y_L •. )E ...... T ...... H ...... E..;..R;......_ ____ ""'?W;......_ilib1 ...... ·l::l;....'_·.: ....... ··.;n ~..,...,........,+ •. -.....,...57=---t--..,..,13"""0---t--o""'".0~2,...----1 
BIS(2-ETHYLHEXYL)PHTHALATE 83. ~: 67 130 182 
BUTYL BENZYL PHTHALA TE 79 120 67 333 4190 
CHLOROBENZILATE 79 120 67 333 860.29 
CHRYSENE 4.4 4.4 3.3 6.7 57.1 

DIBENZO(A,H)ANTHRACENE 3.9 5.9 3.3 6.7 6.22 
DIBENZOFURAN 79 120 67 333 1520 

DIETHYL PHTHALATE · • •=-.".·.· ...•. ;:~:;?~.()"'!!ii. •!ioi-·;_...;6;...;_7--+-...,,1~3~0--+-~8 ....... 0,,..,,4~ 
DIMETHYL PHTHALATE ::; :Tl9 . .·. ~ 67 333 24.95 
Dl-N-BUTYL PHTHALATE 79 · •·· .. 67 333 110.5 
Dl-N-OCTYL PHTHALATE 79 120 67 333 40600 
DIPHENYLAMINE *' ;n{··· ·•,.. 12Q,<'v 67 333 34.6 
ETHYL METHANE SULFONATE 79 120 67 333 
FLUOR ENE 3.9 5.9 3.3 6. 7 21.2 
HEXACHLOROBENZENE ,, ]9 .. , {)• ..• ., .., ;; 67 130 20 
HEXACHLOROBUTADIENE 79 1201:0:y 67 67 100 
HEXACHLOROCYCLOPENTADIENE 79 120 67 130 900.74 
HEXACHLOROETHANE " · 1$•;,., . '''''.1l~ .\ 67 130 20 
HEXACHLOROPROPENE ;;+.~. 19 121) .. "':··· 67 333 0.2 
INDEN0(1,2,3-CD)PYRENE 4.1 4.4 3.3 6.7 200 



TABLE H-5 

SEDIMENT MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3 
SWMU 13 - (MINE FILL 8) 

Fraction 

SVOC 
Round 2 

EXP 

SWMU 16 ·(CAST HIGH EXPLOSIVES FILL 8146)<1> 
NSWCCRANE 

CRANE, INDIANA 
PAGE40F7 

Data 

Minimum Maximum 
Non-detect Non-detect 

Reference Values 

Risk-
Based 

Concentrat Concentrat Laboratory Laboratory Target 
Parameter ion<2> ion<2> TV RL Leve1<3> 

ISODRIN :-~· 67 333 55.16 . ,• 
•v 

ISOPHORONE 1':011 . fkl 67 333 30 df 

ISOSAFROLE ;,: '.Ct::: Jt'llt>·' :,•,/. 67 333 4.12 
KE PONE WflX : 67 333 3.31 
METHAPYRILENE •' 67 333 0.0144 
METHYL METHANE SULFONATE ftt· .. ::>'· 67 333 0.00474 
NAPHTHALENE 4.1 5.9 3.3 6.7 34.6 
N-NITROSODIETHYLAMINE 1::;;;, ;ii r.1:i 

... 
' 67 333 3.2 

N-NITROSODIMETHYLAMINE ,'; c. - .,,, 67 333 0.00275 
N-NITROSO-Dl-N-BUTYLAMINE ,;;;;1\' rfJY::'.'·.: 67 333 24 
N-NITROSO-Dl-N-PROPYLAMINE h,14\ ·7:1 < ::: ~*"' 67 130 0.002 
N-NITROSOMETHYLETHYLAMINE '· ... l:l79' ''", 'Z::< .... :A. 67 333 0.00485 
N-NITROSOMORPHOLI NE 

,.,,, 

!:; .~;;1,:, 
.. 

67 333 0.0037 .. .. 
,: ,; . 

N-NITROSOPIPERIDINE <'<:< 67 333 0.0226 
N-NITROSOPYRROLIDI NE :\Xi:< r~··;;;· ·: .: . 1·~"1l''"~:r 67 333 0.000908 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 79 120 67 333 58250 
0-TOLUIDINE 79 120 67 333 2000 
P-(DIMETHYLAMINO)AZOBENZENE 79 120 67 333 --
PENTACHLOROBENZENE 79· 120 67 333 1260 
PENTACHLOROETHANE 79 120 67 333 689.18 
PENTACHLORONITROBENZENE 79 120 67 333 1900 
PHENACETIN 'dkXb: 7,<a:"'Vi ; ·. ::fit+:/i,j 67 333 2.25 
PHENANTHRENE 4.3 4.3 3.3 6.7 41.9 
PHENOL · sl79. ;r·· • • .. : ·': 67 333 27.26 
PRONAMIDE . 'cfi;: .. HIT .. · :;,. .. q;;:vz 67 333 1.6 
PYRIDINE 79 . · .. ·· tQ~ p;·;1 67 333 106.17 
SAFROLE 79 120 67 333 164.86 

mg/kg - mg/kg mg/kg mg/kg 
1,3,5-TRINITROBENZENE i: ·9:121<;;; 0.25 0.5 0.000121 
1,3-DINITROBENZENE . A:~2.Q,:;';;;~:;! ·-.... ..; :, 0.25 0.5 0.000924 
2,4,6-TRINITROTOLUENE 0.25 0.25 0.25 0.5 --
2,4-DINITROTOLUENE , .. : fill2,5 . ; "'' 0.25 -0.5 0.07513 
2,6-DINITROTOLUENE ,::Q12$';>J> ... ( ... d;E9i;; .0.25 0.5 0.02062 
2-AMIN0-4,6-DINITROTOLUENE 0.25 0.25 0.25 0.5 --
2-NITROTOLUENE 0.25 0.25 0.25 0.5 --
3-NITROTOLUENE 0.25 0.25 0.25 0.5 --
4-AMIN0-2,6-DINITROTOLUENE 0.25 0.25 0.25 0.5 --
4-NITROTOLUENE 0.25 0.25 0.25 0.5 --



TABLE H-5 

SEDIMENT MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3 
SWMU 13-(MINE FILL B) 

SWMU 16- (CAST HIGH EXPLOSIVES FILL 8146)<1
> 

NSWCCRANE 
CRANE, INDIANA 
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Data 

Minimum Maximum 
Non-detect Non-detect 

Reference Values 

Concentrat Concentrat Laboratory Laboratory 

Risk-
Based 
Target 

Fraction Parameter ion<2> ion<2> TV RL Leve1<3> 

HMX 0.25 0.25 0.25 0.5 --
NITROBENZENE 0.25 0.25 0.25 0.5 0.4876 
ROX 0.25 0.25 0.25 0.5 --
TETRYL 0.25 0.25 0.25 0.5 --

M SILVER 0.01 ~ 0.015 0.5 0.5 
SODIUM 9.8 34.1 2.3185 50 --
THALLIUM +:fif'J~iO~ » .... r.(:, 0.02 0.5 0.05692 
TIN 0.17 1.8 0.045 5 7.62 

ug/kg ug/kg uwkg UWkQ uWkg 
voe 1, 1, 1,2-TETRACHLOROETHANE 1 1.58 1 3 10.89 

1, 1, 1-TRICHLOROETHANE 1 1.58 1 3 246.85 
1, 1,2,2-TETRACHLOROETHANE 1 1.58 1 3 29.08 
1, 1,2-TRICHLOROETHANE 1 1.58 1 3 673.51 
1, 1-DICHLOROETHANE /c·:•· :, 

~ ., ·,: 1 3 0.575 
1, 1-DICHLOROETHENE 1 1.58 1 3 23.27 
1,2,3-TRICHLOROPROPANE 1 1.58 1 3 8.35 
1,2-DIBROM0-3-CHLOROPROPANE 1 1.58 1 3 19.98 
1,2-DIBROMOETHANE 1 1.58 1 3 12.37 
1,2-DICHLOROETHANE 1 1.58 1 3 54.18 
1,2-DICHLOROPROPANE 1 1.58 1 3 351.61 
1,4-DIOXANE . ~ ; ... 0.1 200 0.00543 
2-BUTANONE 1 1.58 1 10 136.96 
2-HEXANONE 1 1.58 1 10 1010 
3-CHLOROPROPENE (· ;; : .:•: ~ 1 10 0.266 
4-METHYL-2-PENTANONE 1 1.58 1 10 544.37 
ACETONE 1.1 1.3 1 10 453.37 
ACETONITRILE 45.1 63.1 40 80 139.05 
AC ROLE IN ;,[0'1¥1'Tt- 1 10 0.0144 
ACRYLONITRILE ·1 1!; : • 1 10 0.0157 .' ,' ' ' ,,». " , 

BENZENE 1 1.58 1 3 141.57 
BROMODICHLOROMETHANE 1 ·· .;.1:01 .. :c: 1 3 1.13 
BROMOFORM 1 1.58 1 3 996.27 
BROMOMETHANE 1 1.58 1 3 235.16 
CARBON DISULFIDE 1 1.58 1 3 94.12 
CARBON TETRACHLORIDE 1 1.58 1 3 35.73 
CHLOROBENZENE 1 1.58 1 3 61.94 

voe CHLORODIBROMOMETHANE 1 ··'"" 1 3 1.13 
CHLOROETHANE 1 1.58 1 3 58600 
CHLOROFORM 1 1.58 1 3 27 



TABLE H-5 

SEDIMENT MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3 
SWMU 13- (MINE FILL B) 

SWMU 16-(CAST HIGH EXPLOSIVES FILL 8146)<1
> 

NSWCCRANE 
CRANE, INDIANA 
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Data 

Minimum Maximum 
Non-detect Non-detect 

Reference Values 

Concentrat Concentrat Laboratory Laboratory 

Risk-
Based 
Target 

Fraction Parameter ion<2> ion<2> TV RL Leve1<3> 

CHLOROMETHANE lt';:lllli- 1 3 0.0785 
CHLOROPRENE 1 . . 1 10 1.06 
CIS-1,2-DICHLOROETHENE 1 1.58 1 3 208.94 
CIS-1,3-DICHLOROPROPENE 1 1.58 1 3 2.96 
DIBROMOMETHANE ii:;;iJ''1\;'. .. p!fj 

• 
1 3 0.0859 

DICHLORODIFLUOROMETHANE 1.1 1 3 1.33 
ETHYL METHACRYLATE r:r ~· 1 10 0.602 . . K*W' 

ETHYLBENZENE ,., it+vl·.•::;;;:··y 1 3 0.1 
ISOBUTANOL 45.1 63.1 40 80 3350 
METHACRYLONITRILE ;;;:> ·Rrp<· 1 10 0.0297 
METHYL IODIDE • .,;;,;fl'>>·· .. f'\'Y .1)M£:; ... 1 10 0.305 
METHYL METHACRYLA TE 1 1.58 1 10 167.56 
METHYLENE CHLORIDE 1 6 1 3 1260 
PROPIONITRILE 45.1 ~ 40 80 49.83 
STYRENE 1 1.58 1 3 444.96 
TETRACHLOROETHENE 1 1.58 1 3 195.83 
TOLUENE 1 1.58 1 3 5450 
TOTAL XYLENES 1 1.58 1 3 1880 
TRANS-1,2-DICHLOROETHENE 1 1.58 1 3 208.94 
TRANS-1,3-DICHLOROPROPENE 1 1.58 1 3 2.96 
TRANS-1,4-DICHLOR0-2-BUTENE 1 1.58 1 10 1.82 
TRICHLOROETHENE 1 1.58 1 3 179.56 
TRICHLOROFLUOROMETHANE 1 1.58 1 3 3.07 
VINYL ACETATE 1 1.58 1 10 12.95 
VINYL CHLORIDE 1 1.58 1 3 2 

PAH 2-METHYLNAPHTHALENE 4.4 4.6 3.3 6.7 20.2 
ACENAPHTHENE 4.3 4.6 3.3 6.7 6.71 
ACENAPHTHYLENE 4.3 4.6 3.3 6.7 5.87 
ANTHRACENE 4.3 4.6 3.3 6.7 46.9 
BENZO(A)PYRENE 4.6 4.6 3.3 6.7 31.9 
BENZO(B)FLUORANTHENE 4.6 4.6 3.3 6.7 10400 
BENZO(G,H,l)PERYLENE 4.6 4.6 3.3 6.7 170 
BENZO(K)FLUORANTHENE 4.6 4.6 3.3 6.7 240 
CHRYSENE 4.6 4.6 3.3 6.7 57.1 
DIBENZO(A,H)ANTHRACENE 4.3 4.6 3.3 6.7 6.22 
FLUORANTHENE 4.6 4.6 3.3 6.7 111.3 
FLUOR ENE 4.3 4.6 3.3 6.7 21.2 
INDEN0(1,2,3-CD)PYRENE 4.6 4.6 3.3 6.7 200 
NAPHTHALENE 4.3 4.6 3.3 6.7 34.6 



TABLE H-5 

SEDIMENT MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS R8TLs, ROUNDS 1, 2, AND 3 
SWMU 13 - (MINE FILL 8) 

SWMU 16 - (CAST HIGH EXPLOSIVES FILL 8146)<1> 

NSWCCRANE 
CRANE, INDIANA 
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Data 

Minimum Maximum 
Non-detect Non-detect 

Reference Values 

Concentrat Concentrat Laboratory Laboratory 
Fraction Parameter ion12> ion12> TV RL 

PHENANTHRENE 4.6 4.6 3.3 6.7 
PYRE NE 4.6 4.6 3.3 6.7 

Round3 mg/kg mg/kg mg/kg mg/kg 
M BERYLLIUM 

MERCURY 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
TIN 

EXP - Explosives 
HERB - Herbicides 
M - Metals 
MISC - Miscellanous 
PAH - Polycyclic aromatic hydrocarbons 
SVOA - Semivolatile organic compounds 
RL - Reporting limit (comparable to quantitation limit) 

0.65 
0.026 

[;llS't~:;(:: .. 
0.044 
43.5 

; ;@; ;)'.Jfo 
0.39 

0.65 0.015 
,'8:' 0.002 ,, " 

'"' 
1,.:lfJt:+fJ~37f''.t''i: 0.02 

0.08 0.015 
79.6 2.3185 

~;·;; 0.02 
1.1 0.045 

TV - Analytical Threshold value (method detection limit adjusted for estimated sample matrix effects) 
VOC - Volatile organic compounds 

Nw ~f'JJ:<-~ 
concentrations less than detection limits are not shown. 

0.5 
0.02 
0.5 
0.5 
50 
0.5 
5 

Risk-
Based 
Target 

Leve1<3> 

41.9 
53 

mg/kg 
32 

0.073 
0.26 
1.6 
NA 

0.04 
47000 

2 Some non-detect values were reported as "O". The zero-values were replaced with the next lowest nondetect value. 
3 RBTL is the lowest of all risk-based target levels except for composting data. Composting data 
RBTLs are the residential clenup levels as presented in the Interim Measures Report (insert reference). 



TABLE H-6 

GROUND WATER MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3 
SWMU 13 ·(MINE FILL B) 

Fraction 

SWMU 16 ·(CAST HIGH EXPLOSIVES FILL 8146)<1
> 

NSWCCRANE 
CRANE, INDIANA 

PAGE 1 OF9 

Minimum Maximum 
Non-detect Non-detect 
Concentrat Concentrat Laboratory 

Parameter ion121 ion121 TV 
Compostmf Operations 
I NA NA NA NA NA 
Round 1 
EXP ugJL ugJL ua/L 

1,3,5-TRINITROBENZENE 0.08 0.65 0.35 
1,3-DINITROBENZENE 0.08 0.65 0.35 
2,4,6-TRINITROTOLUENE 0.08 0.65 0.35 
2,4-DINITROTOLUENE 0.08 0.65 0.35 
2,6-DINITROTOLUENE 0.08 0.65 0.35 
2-AMIN0-4,6-DINITROTOLUENE 0.08 0.65 0.35 
2-NITROTOLUENE 0.08 0.65 0.35 
3-NITROTOLUENE 0.08 0.65 0.35 
4-AMIN0-2,6-DINITROTOLUENE 0.08 0.65 0.35 
4-NITROTOLUENE 0.08 0.65 0.35 
HMX 0.135 0.65 0.35 
NITROBENZENE 0.08 0.65 0.35 
PICRAMIC ACID 0.39 0.39 0.5 
PICRICACID 0.39 0.39 0.5 
RDX 0.13 0.6 0.35 
TETRYL 0.08 0.65 0.35 

HERB HEXACHLOROPHENE 0.025 0.025 0.01 
PENTACHLOROPHENOL 0.013 O.D13 0.01 

M ALUMINUM 47.3 ; 6.8 
ANTIMONY 0.03 2.4 0.02 
ARSENIC ~ ~ 0.03 
BERYLLIUM 0.03 1.6 0.03 
CADMIUM 0.05 • ]'1llii1!? i. 0.04 
CALCIUM 2580 2580 3.96 
CHROMIUM 0.02 0.82 0.02 
COPPER 0.06 1.1 0.06 
IRON 24.7 117 2.22 
LEAD 0.03 Em!<'~ 0.02 
LITHIUM 0.72 0.72 0.11 
MANGANESE - ~ 0.04 
MERCURY 

' 
0.02 

POTASSIUM 3390 3390 4.33 
SELENIUM 0.05 1.1 0.04 
SILVER 0.04 7£ .C;.c '-'-' ,___ ...... ,.-;;<; 0.03 
THALLIUM 0.04 :,01?7t0i:1e'.$' 1

: ,,:) 0.04 
TIN 0.03 1.3 0.09 
TITANIUM 1.9 2.1 0.06 
VANADIUM 0.05 0.72 0.05 

Risk· 
Based 

Laboratory Target 
RL Level131 

NA NA 

Ug/L ua/L 
0.65 1100 
0.65 2.36 
0.65 2.2 
0.65 1.3 
0.65 1.3 
0.65 2.2 
0.65 61 
0.65 61 
0.65 --
0.65 61 
0.65 1800 
0.65 3.4 

1 --
1 --

0.61 0.61 
0.65 360 
0.02 0.228 
0.02 0.56 
50 50 
1 6 
1 0.045 
1 4 
1 0.66 

200 --
1 11 
2 5 
50 300 
1 1.3 
5 730 
5 50 

0.2 0.0013 
100 --
1 5 
1 1 
1 0.56 

10 73 
5 --
2 19 



TABLE H-6 

GROUND WATER MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3 
SWMU 13 - (MINE FILL 8) 

Fraction 
MF 

MF 

MISC 

svoc 

SWMU 16-(CAST HIGH EXPLOSIVES FILL 8146)11> 

NSWCCRANE 
CRANE, INDIANA 
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Minimum Maximum 
Non-detect Non-detect 
Concentrat Concentrat Laboratory 

Parameter ion<2> ion<2> TV 
ANTIMONY 0.03 0.36 0.02 
ARSENIC ... 0.03 
BERYLLIUM 0.05 1.1 0.03 
CADMIUM 0.13 -'"<L 0.04. 
CHROMIUM 0.2 0.81 0.02 
COPPER 0.63 0.63 0.06 
LEAD 0.21 0.91 0.02 
MERCURY 0.02 
SELENIUM 0.19 0.33 0.04 
SILVER 0.04 0.53 0.03 
THALLIUM 0.04 :;; ! !,; 1 .~1::,l&:t( 0.04 
TIN 0.03 0.34 0.09 
TITANIUM 2.8 2.8 0.06 
VANADIUM 0.05 0.8 0.05 

mg/L mg/L mQIL 
AMMONIA-N O.Q1 0.01 0.01 
NITRITE/NITRATE-N 0.02 0.02 0.025 

ua/L ua/L ua/L 
1,2,4,5-TETRACHLOROBENZENE 1 1 1 
1,2,4-TRICHLOROBENZENE 1 1 1 
1,2-DICHLOROBENZENE 1 1 1 
1,3-DICHLOROBENZENE 1 1 1 
1,4-DICHLOROBENZENE ii; ... .•.. ·l 1 •<e.!•• ;; 

1,4-NAPHTHOQUINONE R1Wi7' ··"·... .,,, ,,: . .:'· 'f .\\4;\i 1 
1,4-PHENYLENEDIAMINE 1 1 1 
1-NAPHTHYLAMINE ~····· . >!·:··•o:r :·:/' • 1 
2,2'-0XYBIS(1-CHLOROPROPANE) 1 1 1 
2,3,4,6-TETRACHLOROPHENOL 1 1 1 
2,4,5-TRICHLOROPHENOL 1 1 1 
2,4,6-TRICHLOROPHENOL 1 1 1 
2,4-DICHLOROPHENOL 1 1 1 
2,4-DIMETHYLPHENOL 1 1 1 
2,4-DINITROPHENOL 1 1 1 
2,6-DICHLOROPHENOL 1 1 1 
2-ACETYLAMINOFLUORENE 1 1 1 
2-CHLORONAPHTHALENE WJV~ iliii· 1 ; .\J',T:i 1 
2-CHLOROPHENOL 1 1 1 
2-METHYLNAPHTHALENE 0.05 0.05 0.05 
2-METHYLPHENOL 1 1 1 
2-NAPHTHYLAMINE 1 1 1 
2-NITROANILINE 1 1 1 
2-NITROPHENOL 1 1 1 
2-PICOLINE 1 1 1 
3&4-METHYLPHENOL 1 1 1 
3,3'-DICHLOROBENZIDINE ,,,,, .•.. ,; .. 1!, 1 
3,3'-DIMETHYLBENZIDINE ;~/·<9/'''l: . ''"lns:r . 1 
3-METHYLCHOLANTHRENE .. t. ,,;,;.;;.t;·• 1 '.--~-- ':;{ ',, 1 

Risk-
Based 

Laboratory Target 
RL Level131 

1 6 
1 0.045 
1 4 
1 0.66 
1 11 
2 5 
1 1.3 

0.2 0.0013 
1 5 
1 1 
1 0.56 

10 73 
5 --
2 19 

mall mg/L 
0.02 --
0.05 --
ua/L Ua/L 

5 11 
5 69.2 
5 11 
5 5.5 
2 0.5 
5 0.044 
5 6900 
5 0.67 
3 --
5 14.06 
5 3600 
3 2 
5 18 
5 100.17 
10 4.07 
5 --
5 534.97 
2 0.396 
3 8.8 

0.1 6.2 
5 1800 
10 --
2 2.1 
5 13.5 
5 3790 
5 180 
5 0.15 
5 0.0073 
5 0.0891 



TABLE H-6 

GROUND WATER MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3 
SWMU 13-(MINE FILL B) 

Fraction 

8VOA 

SWMU 16-(CAST HIGH EXPLOSIVES FILL 8146)<1> 

NSWCCRANE 
CRANE, INDIANA 
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Minimum Maximum 
Non-detect Non-detect 
Concentrat Con cent rat Laboratory 

Parameter ion121 lon121 TV 
3-NITROANILINE 1 1 1 
4,6-DINITR0-2-METHYLPHENOL 1 1 1 
4-AMIN081PHENYL 1 1 1 
4-BROMOPHENYL PHENYL ETHER 1 1 1 
4-CHLOR0-3-METHYLPHENOL 1 1 1 
4-CHLOROANILINE 1 1 1 
4-CHLOROPHENYL PHENYL ETHER 1 1 1 
4-NITROANILINE 1 1 1 
4-NITROPHENOL 1 1 1 
4-NITROQUINOLINE-1-0XIDE 1 1 1 
5-NITR0-0-TOLUIDINE 1 1 1 
7, 12-DIMETHYL8ENZ(A)ANTHRACENE B[fj< ·~ .. ''Yy} < .. ';A:\TKiR ':1i;1 1 
A,A-DIMETHYLPHENETHYLAMINE 1 1 1 
ACENAPHTHENE 0.05 0.05 0.05 
ACENAPHTHYLENE 0.05 0.05 0.05 
ACETOPHENONE :.,i/. ~ ~ - 1 
ANILINE 1 
ANTHRACENE k~';'i•%fl! I! ?;TIU; ID>' 0.05 
ARAMITE 1 1 1 
BENZO A)ANTHRACENE 0.05 0.05 0.05 
BENZO A)PYRENE jl)',\iilf(~ ·,,~~.·-

"' 0.05 
BENZO B)FLUORANTHENE 0.05 0.05 0.05 
8ENZO G,H,l}PERYLENE 0.05 0.05 0.05 
BENZO(K)FLUORANTHENE ,:;:;,,,; t)i~ ,j;i. 0.05 
BENZYL ALCOHOL 1 1 1 
818(2-CHLOROETHOXY}METHANE 1 1 1 
818(2-CHLOROETHYL)ETHER ·. '· Ei!l! '·<~ i!{)f'!i'l ) ;,···· 1 
818(2-ETHYLHEXYL}PHTHALA TE 1 1 1 
BUTYL BENZYL PHTHALATE 1 1 1 
CHLOROBENZILATE - 1·1r"< ':l"' ··• 1 
CHRY8ENE !<.<:<ifi!id' ·i 0.05 
DIALLATE 1 1 1 
DIBENZO(A,H)ANTHRACENE ()!QI)' ! i&'ih©lllLp'Ej.}~y0; 0.05 
DIBENZOFURAN 1 1 1 
DIETHYL PHTHALATE 1 1 1 
DIMETHYL PHTHALATE 1 1 1 
Dl-N-BUTYL PHTHALATE 1 1 1 
Dl-N-OCTYL PHTHALATE 1 1 1 
DIPHENYLAMINE 1 1 1 
ETHYL METHANE 8ULFONATE 1 1 1 
FLUORANTHENE 0.05 0.05 0.05 
FLUOR ENE 0.05 0.05 0.05 
HEXACHLOR08ENZENE ''f '··· ~· ·:.:;, 1 
HEXACHLOR08UT ADI ENE :.,:·:w ,,,,_.~. ·r··_, ' '~'"'" ''1 !f\'Y, 1 ,~, 

HEXACHLOROCYCLOPENTADIENE 1 1 1 
HEXACHLOROETHANE 1 1 1 
HEXACHLOROPROPENE 1 1 1 

Risk-
Based 

Laboratory Target 
RL Level131 

5 2.1 
5 2.3 
5 --
2 1.5 
5 34.79 
5 150 
5 --
5 2.1 
5 35 
5 --
5 2 
5 0.548 
10 36 
0.1 9.9 
0.1 370 
5 0.042 
5 0.44 

0.1 0.029 
5 2.7 

0.1 0.092 
0.1 0.0092 
0.1 0.092 
0.1 7.64 
0.1 0.0056 
5 281.24 
5 6400 
2 0.0098 
1 2.1 
5 49 
5 0.25 

0.1 0.033 
5 1.1 

0.1 0.0016 
5 20 
2 3 
5 73 
2 3 
5 20 
5 412.51 
5 --

0.1 8.1 
0.1 3.9 
2 0.00024 
1 0.223 
2 50 
2 4.8 
5 20 



TABLE H-6 

GROUND WATER MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3 
SWMU 13 ·{MINE FILL 8) 

Fraction 

SVOA 

voe 

SWMU 16 ·{CAST HIGH EXPLOSIVES FILL 8146)<1> 

NSWCCRANE 
CRANE, INDIANA 
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Risk· 
Based 

Minimum Maximum 
Non-detect Non-detect 
Concentrat Concentrat Laboratory Laboratory Target 

INDEN0(1,2,3-6;)~~;~~E ~ion<
2

> ion

1

121 

_......;.OTV""'·~0..;.5_-+---'~;,;,-~.;...____,1--L,,..;.,,,.v:,..,2~,,,,<
3

>--1 
ISODRIN 5 0.0309 
ISOPHORONE 5 71 

KEPONE 1 5 0.0037 
ISOSAFROLE ~ 1 5 

METHAPYRILENE 1 ~1---.:.1----J--5~-+-...;;.;.;;.;;.; __ ;..;......i 

METHYL METHANE SULFONATE 1 1 1 5 

NAPHTHALENE - 0.05 0.1 6.2 
N-NITROSODIETHYLAMINE __ ..;.1 _ ___,1--_""-5 _ ___,1--o,,...0.,...0,...,04...,,.5--1 
N-NITROSODIMETHYLAMINE '•' . 1 5 0.0013 
N-NITROSO-Dl-N-BUTYLAMINE --.,.1-......,l----=-5-......,l---=-o-=.o-=-02=--I 
N-NITROSO-Dl-N-PROPYLAMINE TI <,:i _._ -1--__;1 __ +---:2;....--+--:::0'-::.0~09='=6:--I 
N-NITROSOMETHYLETHYLAMINE I/;; .ifi:'• £?('' r' i? 1C '\'¥!! 1 5 0.0031 
N-NITROSOMORPHOLINE 1 1 1 5 
N-NITROSOPIPERIDINE 1 1 1 5 

0,0,0-TRIETHYL PHOSPHOROTHIOATE 1 1 __ ..;.1 _......,1--_...;.5 _ ___,l--""'5,;;..8."'25"--I 
0-TOLUIDINE ~ ~ 1 5 0.28 
P-(DIMETHYLAMINO)AZOBENZENE 1 1 --.,.1-......,1----::-5-___,1---_-_ ---t 

PENTACHLOROBENZENE [>· './~ 1 5 0 47 
PENTACHLOROETHANE ~--1--..;..1---1--.;;.;5 _ ___,1--....;55..;..· . ...;.42---1 

PENT ACHLORONITROBENZENE " "~' 1 5 0.26 
PHENACETIN 1 1 1 5 6.3 
PHENANTHRENE 0.05 0.05 0.05 0.1 2.1 
PHENOL 1 1 1 5 100 
PRONAMIDE 1 1 1 5 160 
PYRENE 0.05 0.05 0.05 0.1 0.3 
PYRIDINE 1 1 1 5 36 
SAFA OLE 1 1 1 5 40 
1, 1, 1,2-TETRACHLOROETHANE . 0.3 0.3 0.3 0.5 0.43 
1,1,1-TRICHLOROETHANE 0.3 0.3 0.3 1 88 
1,1,2,2-TETRACHLOROETHANE .. '""·7<U"ii" ·.:·~ 0.3 0.5 0.055 
1, 1,2-TRICHLOROETHANE . ;Y• via.• .i ~~·~+---=-o.'=3--+----=-o'-=.5---+--=o='"=.2:-'---I 
1, 1-DICHLOROETHANE 0 3 0 3 _ __;,0.;..;;.3_-+ __ 1;...__+-...,,.....,4....,.7..,.......i 
1, 1-DICHLOROETHENE :;: ... •. / .• '"'"· ~ _ ___,o....,.3'----11---0.,..5 _ ___,l--,,..o.,,,.o,..,46..,,....-t 

t-:1"':,2::-:,3::--T=R~l:-::::C~H~Lo=-=-Ro=PR=-o~PA':":N~E=------t.!"":.""i. /i... . . ; j), 0.3 1 0.0016 

1,2-DIBROM0-3-CHLOROPROPANE . ''. .: · • :· ·:. ::::::::::::::~o~.3=::::::::!::::::::::::~1~===~~~0~.0~48~~ 
1,2-DIBROMOETHANE ;ltlli_ {3" · .y;,.(},!\.·; . : 0.3 0.5 0.00076 
1,2-DICHLOROETHANE 1~~ .... -;.+·.,..·.,..· . .,.··0;~···3;..· -+--~0.~3--+ _ ___,_0."""5_-+-.,,..o . .,.12------1 

l-'1""',2;;..,-D~l;...,;;C.;..,H,;;;LO~RO~P""'Ro~PA..;.;;N;_E---------F. Alia.. t\11~10-:1z::-· -;" ··~· ti-. ---;:o:;:::.3---t---;-o:::-;.5~-t--:0::-.1::-6-; 
1,4-DIOXANE e•: 50H -11:w__; ~;~:...._:·_...;;5...;.0_--1-_--'-1 o.;;..;o;;.......--1 __ 6...;..1.;..-~ 
2-BUTANONE 0.5 0.5 0.5 5 1900 
2-HEXANONE 0.5 0.5 0.5 5 1500 
3-CHLOROPROPENE 0.5 0.5 0.5 10 1800 
4-METHYL-2-PENTANONE 0.5 0.5 0.5 5 160 
ACETONE 0.5 10 0.5 5 610 
ACETONITRILE 20 20 20 40 79 



TABLE H-6 

GROUND WATER MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3 
SWMU 13 • (MINE FILL B) 

Fraction 

voe 

Round 2 

EXP 

SWMU 16 ·(CAST HIGH EXPLOSIVES FILL 8146)<1> 

NSWCCRANE 
CRANE, INDIANA 
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Minimum Maximum 
Non-detect Non-detect 
Concentrat Concentrat Laboratory 

Parameter ion121 ion121 TV 
ACROLEIN 

== 
0.5 

ACRYLONITRILE 0.5 
BENZENE 0.3 
BROMODICHLOROMETHANE 0.3 
BROMOFORM 3 0.3 
BROMOMETHANE 0.3 0.3 0.3 
CARBON DISULFIDE 

~ 
0.3 

CARBON TETRACHLORIDE 0.3 . 
CHLOROBENZENE 0.3 0.3 0.3 
CHLORODIBROMOMETHANE ~ 0:.::.· :: 0.3 
CHLOROETHANE 0.5 0.5 0.5 
CHLOROFORM -'J;§ ··J!ili! :· 0.3 
CHLOROMETHANE 0.3 0.3 0.3 
CHLOROPRENE 0.5 0.5 0.5 
CIS-1,2-DICHLOROETHENE 0.3 0.3 0.3 
CIS-1,3-DICHLOROPROPENE 0.3 0.3 0.3 
DIBROMOMETHANE 0.3 0.3 0.3 
DICHLORODIFLUOROMETHANE 0.3 0.3 0.3 
ETHYL METHACRYLATE 0.5 0.5 0.5 
ETHYLBENZENE 0.3 0.3 0.3 
ISOBUTANOL 20 20 20 
METHACRYLONITRILE 0.3 0.3 0.3 
METHYL IODIDE 0.5 0.5 0.5 
METHYL METHACRYLATE 0.5 0.5 0.5 
METHYLENE CHLORIDE 0.3 0.3 0.3 
PROPIONITRILE 20 20 20 
STYRENE 0.3 0.3 0.3 
TETRACHLOROETHENE 0.3 0.3 0.3 
TOLUENE 0.3 0.3 0.3 
TOT AL XYLENES 0.3 0.3 0.3 
TRANS-1,2-DICHLOROETHENE 0.3 0.3 0.3 
TRANS-1,3-DICHLOROPROPENE 0.3 0.3 0.3 
TRANS-1,4-DICHLOR0-2-BUTENE 0.5 0.5 0.5 
TRICHLOROETHENE 0.3 0.3 0.3 
TRICHLOROFLUOROMETHANE 0.3 0.3 0.3 
VINYL ACETATE 0.5 0.5 0.5 
VINYL CHLORIDE ,.,. ~:'i;A<':.:nmt . ·14 0.3 

ug/L ug/L ug/L 
1,3,5-TRINITROBENZENE 0.039 0.301 0.25 
1,3-DINITROBENZENE 0.039 0.301 0.25 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUE 0.47 0.602 0.65 
2,4,6-TRINITROTOLUENE 0.039 0.301 0.25 
2,4-DIAMIN0-6-NITROTOLUENE 0.236 0.301 0.25 
2,4-DINITROTOLUENE. 0.039 0.301 0.25 
2,6-DIAMIN0-4-NITROTOLUENE 0.236 0.301 0.25 
2,6-DINITROTOLUENE 0.039 0.301 0.25 

Risk· 
Based 

Laboratory Target 
RL Leve1<3> 

10 0.042 
5 0.039 

0.5 0.35 
0.5 0.18 
1 8.5 
1 8.7 
1 84.1 

0.3 0.17 
1 10 
1 0.13 
1 4.6 

0.3 0.16 
1 1.5 
10 14 
1 61 

0.3 --
1 61 
1 390 
10 550 
1 17.2 

40 1800 
1 1 
10 --
10 1400 
1 4.3 

40 6080 
1 56 
1 1.1 
1 253 
1 117 
1 100 

0.5 0.4 
10 --
1 1.6 
1 1300 

10 248.03 
0.5 0.02 

ug/L ug/L 
0.5 1100 
0.5 2.36 
1 --

0.5 2.2 
0.5 2.2 
0.5 73 
0.5 2.2 
0.5 36 



TABLE H-6 

GROUND WATER MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3 
SWMU 13 - {MINE FILL 8) 

Fraction 

EXP 

M 

MF 

SWMU 16-{CAST HIGH EXPLOSIVES FILL B146i1
> 

NSWCCRANE 
CRANE, INDIANA 
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Minimum Maximum 
Non-detect Non-detect 
Con cent rat Concentrat Laboratory 

Parameter ion121 ion<2> TV 
2-AMIN0-4,6-DINITROTOLUENE 0.039 0.301 0.25 
2-NITROTOLUENE 0.039 0.301 0.25 
3,5-DINITROANILINE 0.236 0.301 0.25 
3-NITROTOLUENE 0.039 0.301 0.25 
4-AMIN0-2,6-DINITROTOLUENE 0.039 0.301 0.25 
4-NITROTOLUENE 0.039 0.301 0.25 
DNX 0.236 0.301 0.25 
HMX 0.236 0.278 0.25 
MNX 0.236 0.291 0.25 
NITROBENZENE 0.039 0.301 0.25 
ROX 0.236 0.278 0.25 
TETRYL 0.039 0.301 0.25 
TNX 0.236 0.301 0.25 

mg/L 5IB mg/L 
ALUMINUM 8.3 6.8 
ANTIMONY 0.02 1.8 0.02 
ARSENIC 'WM 

'""'''''"'' 0.03 
BERYLLIUM 0.03 2.7 0.03 
CADMIUM 0.04 ~ 0.04 
CALCIUM 19700 106000 3.96 
CHROMIUM 0.17 1.4 0.02 
COBALT 0.36 " 0.02 
COPPER 0.07 1.6 0.06 
IRON 38.2 

·~~~ 
2.22 

LEAD 0.04 0.02 
MANGANESE 48.3 'ij@Jlle 0.04 
MERCURY .i<lD'Z;•\,.:: ,.·•;· 0.02 

' 

NICKEL 1.4 1.4 0.06 
SELENIUM 0.04 2.2 0.04 
SILVER 0.03 >'" 0.03 
THALLIUM 0.04 ': ''.2!<'3;~· ) 0.04 
TIN 0.1 2.6 0.09 
TITANIUM 0.07 '"~· 0.06 
VANADIUM 0.06 ';"; ; 0.05 
ZINC 2.8 6.8 0.32 
ALUMINUM 18.3 '.1\M ]I 6.8 
ANTIMONY 0.02 1.5 0.02 
ARSENIC ~ ;·:j';» ·1';f\Y) c'i 0.03 ; 

BERYLLIUM 0.03 1.5 0.03 
CADMIUM 0.04 ~ 0.04 
CHROMIUM 0.13 .. ;~ ' ' ;; 0.02 
COBALT 0.11 1.5 0.02 
COPPER 0.35 1.8 0.06 
IRON 25.4 11:'.~!/ 2.22 
LEAD 0.04 (/,<,h·~;-"'''-;jj. tt:'··',;c; c, 0.02 
MAGNESIUM 140 140 2 
MANGANESE 3.7 30.9 0.04 

Risk-
Based 

Laboratory Target 
RL Leve1<3> 

0.5 .. 
0.5 61 
0.5 .. 
0.5 61 
0.5 --
0.5 61 
0.5 --
0.5 1800 
0.5 ·-
0.5 3.4 
0.5 0.61 
0.5 360 
0.5 .. 

mQ/L mgJL 
50 50 
1 6 
1 0.045 
1 4 
1 0.66 

100 --
1 42 
1 5 
2 5 
50 300 
1 1.3 
5 50 

0.2 0.0013 
1 29 
1 5 
1 1 
1 0.56 
10 73 
5 --
2 19 
10 58.9 
50 50 
1 6 
1 0.045 
1 4 
1 0.66 
1 42 
1 5 
2 5 
50 300 
1 1.3 

100 --
5 50 



TABLE H-6 

GROUND WATER MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3 
SWMU 13-(MINE FILL B) 

Fraction 

MISC 

MISC 

voe 

SWMU 16-(CAST HIGH EXPLOSIVES FILL 8146)<1> 

NSWCCRANE 
CRANE, INDIANA 
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Minimum Maximum 
Nori-detect Non-detect 
Concentrat Concentrat Laboratory 

Parameter ion<2> ion<2> TV 
MERCURY < >"i>>P'#·~~.t~h:'/~ 0.02 
NICKEL 0.48 1.6 0,06 
POTASSIUM 151 151 4.325 
SELENIUM 0.04 ~ 0.04 

"' 
SILVER 0.03 ,.!\ 0.03 
THALLIUM 0.04 0.04 
TIN 0.1 0.69 0.09 
TITANIUM 0.42 3.8 0.06 
VANADIUM 0.06 0.68 0.05 
ZINC 1.7 1.7 0.32 
AMMONIA-N 0.005 O.Q1 0.01 
CHLORIDE 2 17 0.5 
NITRITE/NITRATE-N 0.025 0.05 0.025 
SULFATE 180 210 0.5 
TOTAL ORGANIC CARBON 0.5 0.5 --

UQ/L 

~·· 
UQ/L 

1, 1, 1,2-TETRACHLOROETHANE 0.3 0.3 
1, 1, 1-TRICHLOROETHANE 0.3 30 0.3 
1, 1,2,2-TETRACHLOROETHANE 

~ ( .. 0.3 
1, 1,2-TRICHLOROETHANE .·. r ~;,-, c,.,. ,,~ 0.3 
1, 1-DICHLOROETHANE 0.3 30 0.3 
1, 1-DICHLOROETHENE 0.3 ::E'A 0.3 
1,2,3-TRICHLOROPROPANE ·1"'·.: •. :>· ·; 0.3 
1,2-DIBROM0-3-CHLOROPROPANE -.:: ,' ''.' :~ ,',' ,•,,, 

·····~ 
0.3 

1,2-DIBROMOETHANE . ..,:T:: ' k11· .] 0.3 
1,2-DICHLOROETHANE ~/A• 

.. ·. ·~<". 0.3 
1,2-DICHLOROPROPANE ; !"' ;, 0.3 
1,4-DIOXANE . ~::;:: 50 
2-BUTANONE 0.5 50 0.5 
2-HEXANONE 0.5 50 0.5 
3-CHLOROPROPENE 0.5 50 0.5 
4-METHYL-2-PENTANONE 0.5 50 0.5 . 
ACETONE 0.5 50 0.5 
ACETONITRILE 20 20 20 
ACROLEIN ~···· 0.5 " 
ACRYLONITRILE 'JU' 0.5 
BENZENE 

. 
0.3 

BROMODICHLOROMETHANE • 'lJ';3Ji :: ..... :. .: . 30' . ..,,. 0.3 '""' ,, .. -
BROMOFORM 0.3 ... · 0.3 
BROMOMETHANE o.3 ' •xii\:\ 0.3 
CARBON DISULFIDE 0.3 30 0.3 
CARBON TETRACHLORIDE 1 iV4'J.· . 

!~~-{·, 
0.3 

CHLOROBENZENE 0.3 0.3 
CHLORODIBROMOMETHANE ,,,,,, ",.,, .. ].,:.; . 0.3 
CHLOROETHANE 0.5 {'' ·.,J)J:) 1:, 0.5 
CHLOROFORM 0.3 ... 301>1>". 0.3 
CHLOROMETHANE 0.3 : •. · .. :i,(J,:' 0.3 

Risk· 
Based 

Laboratory Target 
RL Lever31 

0.2 0.0013 
1 29 

100 -
1 5 
1 1 
1 0.56 
10 73 
5 --
2 19 
10 58.9 

0.02 --
1 --

0.05 --
1 --
-- --

ug/L Ua/L 

1 0.43 
1 88 
1 0.055 
1 0.2 
1 47 
1 7 
1 0.0056 
1 0.048 
1 0.00076 
1 0.12 
1 0.16 

100 6.1 
5 1900 
5 1710 
5 1800 
5 160 
5 610 

40 100 
5 0.042 
5 0.039 
1 0.34 
.1 0.18 
1 8.5 
1 8.7 
1 84.1 
1 0.17 
1 10 
1 0.18 
1 4.6 
1 6.2 
1 1.5 



TABLE H-6 

GROUND WATER MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3 
SWMU 13 - (MINE FILL B) 

Fraction 

voe 

Round3 
EXP 

M 
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Minimum Maximum 
Non-detect Non-detect 
Concentrat Concentrat Laboratory 

Parameter ion<2> ion<2> TV 
CHLOROPRENE 0.3 ''·'.''1 .\ 0.5 
CIS-1,2-DICHLOROETHENE 0.3 0.3 0.3 
CIS-1,3-DICHLOROPROPENE 0.3 iYV'•<1tf\,'.' : •. '•: '.\ 0.3 
DIBROMOMETHANE 0.3 30 0.3 
DICHLORODIFLUOROMETHANE 0.3 30 0.3 
ETHYL METHACRYLATE 0.5 50 0.5 
ETHYLBENZENE 0.3 \• 0.3 
ISOBUTANOL 20 20 20 
METHACRYLONITRILE 0.3 ~ 0.3 
METHYL IODIDE 0.5 0.5 
METHYL METHACRYLATE 0.5 50 0.5 
METHYLENE CHLORIDE 0.3 0.3 0.3 
PROPIONITRILE 20 20 20 
STYRENE 0.3 30 0.3 
TETRACHLOROETHENE 0.3 ··. ,' so:J! 0.3 
TOLUENE 0.3 30 0.3 
TOT AL XYLENES 0.3 30 0.3 
TRANS-1,2-DICHLOROETHENE 0.3 30 0.3 
TRANS-1,3-DICHLOROPROPENE 0.3 , •. " .. •·••130•· ·;e<r: 0.3 
TRANS-1,4-DICHLOR0-2-BUTENE 0.5 50 0.5 
TRICHLOROETHENE 'l'";:n;_· fl'.,~ ,, 0.3 
TRICHLOROFLUOROMETHANE 0.3 30 0.3 
VINYL ACETATE 0.5 50 0.5 
VINYL CHLORIDE '··. · O:ii/' : · ·. .. ,$QJ10P 0.3 

1,3,5-TRINITROBENZENE 0.24 0.29 0.25 
1,3-DINITROBENZENE 0.24 0.29 0.25 
2,4,6-TRINITROTOLUENE 0.24 0.29 0.25 
2,4-DINITROTOLUENE 0.24 0.29 0.25 
2,6-DINITROTOLUENE 0.24 0.29 0.25 
2-AMIN0-4,6-DINITROTOLUENE 0.24 0.29 0.25 
2-NITROTOLUENE 0.24 0.29 0.25 
3-NITROTOLUENE 0.24 0.29 0.25 
4-AMIN0-2,6-DINITROTOLUENE 0.24 0.29 0.25 
4-NITROTOLUENE 0.24 0.29 0.25 
HMX 0.24 0.27 0.25 
NITROBENZENE 0.24 0.29 0.25 
ROX 0.24 0.27 0.25 
TETRYL 0.24 0.29 0.25 
ALUMINUM 8.35 39.4 6.8 
ANTIMONY 0.03 1.5 0.02 
ARSENIC \: .<0:2, '/:·. \(}.'ts <t&?; 0.03 
BERYLLIUM 0.02 1.4 0.03 
CADMIUM 0.039 .. ::: 1.4.> ':·:;_ 0.04 
CHROMIUM 0.81 2.2 0.02 
COBALT 0.97 0.97 0.02 
COPPER 0.46 <:\/''6.9', 0.06 

Risk-
Based 

Laboratory Target 
AL Leve1<3> 

5 14 
1 61 
1 0.4 
1 61 
1 390 
5 550 
1 2.9 

40 1800 
5 1 
5 --
5 1400 
1 4.3 

40 6080 
1 56 
1 0.66 
1 253 
1 117 
1 100 
1 0.4 
5 --
1 0.028 
1 1300 
5 248.03 
1 0.02 

0.5 1100 
0.5 2.36 
0.5 2.2 
0.5 73 
0.5 36 
0.5 --
0.5 61 
0.5 61 
0.5 --
0.5 61 
0.5 1800 
0.5 3.4 
0.5 0.61 
0.5 360 
50 50 
1 6 
1 0.045 
1 4 
1 0.66 
1 42 
1 5 
2 5 
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GROUND WATER MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3 
SWMU 13- (MINE FILL B) 
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Minimum Maximum 
Non-detect Non-detect 
Concentrat Concentrat Laboratory Laboratory 

Fraction 
IRON 
LEAD 
MERCURY 
SELENIUM 
SILVER 
THALLIUM 
TIN 
VANADIUM 
ZINC 

MF ALUMINUM 
ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
IRON 
LEAD 
MERCURY 
SELENIUM 
SILVER 
THALLIUM 
TIN 
VANADIUM 
ZINC 

EXP - Explosives 
HERB - Herbicides 
M- Metals 
MF - Metals filtered 
MISC - Miscellanous 

Parameter 

SVOC - Semivolatile organic compounds 
RL - Reporting limit (comparable to quantitation limit) 

ion121 ion121 TV 
26.9 29.6 2.22 

0.069 0.02 
tlll/~i '1t"\ 0.02 

0.07 1.4 0.04 
0.02 0.55 0.03 
0.043 - 0.04 
0.04 0.67 0.09 
0.16 1.14 0.05 
1.8 12.4 0.32 
6.4 ~ 6.8 

0.07 0.65 0.02 
T'.;' '!Ji'IJ: ' , ,,'\l,>~<1' 0.03 

0.08 0.93 0.03 
0.13 0.35 0.04 
0.83 1.4 0.02 
1.2 .,,,,,,,.,,, ---,--_, , 0.06 

17.2 55.3 2.22 
0.11 1.3 0.02 

,i l,i' '> 0.02 
0.1 1.4 0.04 
0.02 0.48 0.03 
0.02 0.33 0.04 
0.06 0.48 0.09 
0.06 0.3 0.05 
3.5 3.5 0.32 

TV - Analytical Threshold value (method detection limit adjusted for estimated sample matrix effects) 
VOC - Volatile organic compounds 
-- Not applicable 

RL 
50 
1 

0.2 
1 
1 
1 

10 
2 
10 
50 
1 
1 
1 
1 
1 
2 

50 
1 

0.2 
1 
1 
1 

10 
2 
10 

Risk-
Based 
Target 
Level131 

300 
1.3 

0.0013 
5 
1 

0.56 
73 
19 

58.9 
50 
6 

0.045 
4 

0.66 
42 
5 

300 
1.3 

0.0013 
5 
1 

0.56 
73 
19 

58.9 

1 Yellow or gray highlight indicates that the value exceeds the risk-based target level. Analytes that did not exhibit any 
2 Some non-detect values were reported as "O". The zero-values were replaced with the next lowest nondetect value. 
3 RBTL is the lowest of all risk-based target levels except for composting data. Composting data 
RBTLs are the residential clenup levels as presented in the Interim Measures Report (insert reference). 



TABLE H-7 

SURFACE WATER MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3 
SWMU 13 - (MINE FILL B) 
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Data Reference Values 

Minimum Maximum Risk-Based 
Non-detect Non-detect Target 
Concentrat Concentrat Laboratory Laboratory Level13>, 

Fraction Parameter ion<2> ion<2> TV, (ug/L) RL, (ug/L) (ug/L) 

Composting Operations 
I NA I NA NA NA NA NA NA 

Round 1 
EXP 1,3,5-TRINITROBENZENE 0.21 0.8 0.25 0.5 1800 

1,3-DINITROBENZENE 0.21 - 0.25 0.5 0.6547 
2,4,6-TRINITROTOLUENE 0.21 0.8 0.25 0.5 16 
2,4-DINITROTOLUENE - 0.25 0.5 0.00004 
2,6-DINITROTOLUENE 0.25 0.5 0.00003 . 
2-AMIN0-4,6-DINITROTOLUENE 0.21 0.8 0.25 0.5 4.7 
2-NITROTOLUENE 0.21 0.8 0.25 0.5 370 
3-NITROTOLUENE 0.21 0.8 0.25 0.5 370 
4-AMIN0-2,6-DINITROTOLUENE 0.265 0.8 0.25 0.5 4.78 
4-NITROTOLUENE 0.21 0.8 0.25 0.5 370 
HMX 0.265 0.65 0.25 0.5 3100 
NITROBENZENE f:?'.Q,S'. •. ~ 0.25 0.5 0.007 
PICRAMIC ACID 0.39 0.39 17 33 --
PICRICACID 0.39 0.39 17 33 --
ROX 0.25 0.6 0.25 0.5 4.4 
TETRYL 0.21 0.8 0.25 0.5 610 

HERB HEXACHLOROPHENE 0.025 0.025 0.85 1.7 0.19878 
PENTACHLOROPHENOL - ,.~ 0.45 0.9 0.001 , ~U, ': . 

M ALUMINUM 7.6 82.4 3.4 25 76000 
ANTIMONY 0.04 

. 
0.01 0.5 0.1423 

ARSENIC 0.38 ·•. 4 O.Q15 0.5 0.39 
' 

BERYLLIUM 0.03 :i,, ' 0.015 0.5 0.1 
CADMIUM ··-·-~·"······· .. 0.02 0.5 0.00222 ... . 
CHROMIUM 0.25 O.Q1 0.5 0.4 
COBALT 0.05 {• . ., .. ;:.: 0.01 0.5 0.14033 
IRON 77.1 194 1.11 25 23000 
LEAD :r.· '':L1 :21r WI! 0.01 0.5 0.05373 
LITHIUM 0.91 2.2 0.02 0.1 1600 
MERCURY 0.02 IL~ 0.002 0.1 0.073 
NICKEL 0.61 0.61 0.03 0.5 7 
SELENIUM k"'/ !i'.Q;l\;\t i' ~'}'1 0.02 0.5 0.02765 
SILVER 0.04 1 0.015 0.5 2 
THALLIUM 0.04 r•:· 0.02 0.5 0.04 
TIN 0.03 0.67 0.045 5 7.62 
TITANIUM 0.24 0.24 0.03 2.5 --
VANADIUM 0.05 0.39 0.025 1 1.59 
ZINC 3.2 3.2 0.16 5 6.62 



TABLE H-7 

SURFACE WATER MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3 
SWMU 13-(MINE FILL B) 

Fraction 
MF 

MF 

MISC 

svoc 
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Data Reference Values 

Minimum Maximum Risk-Based 
Non-detect Non-detect Target 
Concentrat Concentrat Laboratory Laboratory Leve1<3>, 

Parameter ion<2> ion<2> TV, (ug/L} RL, (ug/L} (ug/L) 
ALUMINUM 22.3 49.4 3.4 25 --
ANTIMONY 0.13 2.8 0.01 0.5 --
ARSENIC 0.15 0.73 0.015 0.5 --
BERYLLIUM 

~ 
0.015 0.5 0.1 

CADMIUM 0.02 0.5 0.00222 
' 

CHROMIUM 0.21 0.89 0.01 0.5 --
COBALT ~ ~ 0.01 0.5 0.14033 
COPPER 1 1.3 0.03 1 2.96 
IRON 14.9 42.5 1.11 25 23000 
LEAD 9mq:4;J;(f80fdi{~ 0.01 0.5 0.05373 
LITHIUM 0.37 1.8 0.02 0.1 1600 
MANGANESE 2.8 2.9 0.02 2.5 1800 
MERCURY 0.02· .··· 0.002 0.1 0.073 
NICKEL 0.5 0.85 0.03 0.5 7 
SELENIUM ,-W»X:'<<<::,-:,.(,_;~·*'.'Ell" ?' "· :.'lk:id. ·. :rt 0.02 0.5 0.02765 
SILVER 0.04 0.71 0.015 0.5 2 
THALLIUM 0.04 0.33 0.02 0.5 --
TIN 0.03 0.38 0.045 5 7.62 
TITANIUM 1.1 1.3 0.03 2.5 --
VANADIUM 0.23 0.76 0.025 1 1.59 
ZINC 3.8 5.7 0.16 5 6.62 
AMMONIA-N 0.01 O.Q1 0.01 0.02 --
NITRITE/NITRATE-N 0.02 0.02 0.025 0.05 --
1,2,4,5-TETRACHLOROBENZENE 1 1 1 5 2.02 
1,2,4-TRICHLOROBENZENE ~~,;..;;·· ... r':."c:·• •:: [fr':'~' · .• 1 5 0.3 
1,2-DICHLOROBENZENE . )··:: .,, . .,c,;,;r,(:,;;::::.,: ',.., . ·.;, ;.:,: ....... 1 5 0.9 
1,3-DICHLOROBENZENE '' ;•''l .·· ::••::: , .. :.• p :; 1 5 0.13 
1,4-DICHLOROBENZENE ::: :·: .~ ! ....... m 1 2 0.1 
1,4-NAPHTHOQUINONE 1 1 1 5 --
1,4-PHENYLENEDIAMINE 1 1 1 5 12000 
1-NAPHTHYLAMINE 1 1 1 5 --
2,2'-0XYBIS(1-CHLOROPROPANE) 1 1 1 3 --
2,3,4,6-TETRACHLOROPH ENOL '''., )•,. j/y,. 

,jlY'l' I 1 5 0.19878 
2,4,5-TRICHLOROPHENOL 1 1 1 5 14 
2,4,6-TRICHLOROPHENOL ···< ,.,,,:·:; i:·,·· ."" 1 3 0.008 ·.· 

2,4-DICHLOROPHENOL 1.-'•'>··· :1;:'::;.;-; ' ". /,,J ') ' 1 5 0.05 
2,4-DIMETHYLPHENOL 1 :r-c:·. '• }:~llll· :·'i 1 5 0.01 
2,4-DINITROPHENOL '•l• ;: 1 .. ';,,j 1 10 0.01 
2,6-DICHLOROPHENOL 1 1 1 5 1.17 
2-ACETYLAMINOFLUORENE . >:v;+iF1 ;. • rr.. < 1 5 0.59634 
2-CHLORONAPHTHALENE ... '1 

' ,· ·1 1 2 0.01218 
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Data Reference Values 

Minimum Maximum Risk-Based 
Non-detect Non-detect Target 
Concentrat Concentrat Laboratory Laboratory Leve1<3>, 

Parameter ion<2> ion<2> TV, (ug/L) RL, (ug/L) (ug/L) 
2-CHLOROPHENOL ~ 1 3 0.2 :~~/{-,:>·>, ·.~~w= 

2-METHYLNAPHTHALENE 0.05 0.05 0.05 0.1 --
2-METHYLPHENOL :/1 *~~'!if~)i1!~<'ii~ 1 5 0.8 
2-NAPHTHYLAMINE 1 1 1 10 --
2-NITROANILINE 1 1 1 2 3.5 
2-NITROPHENOL 1 1 1 5 1.6 
2-PICOLINE 1 1 1 5 9.9 
3&4-METHYLPHENOL 1 1 1 5 --
3,3'-DICHLOROBENZIDINE ii'S>:'7;;,tnl\";, iC.''~ t ; j 1 5 0.0003 
3,3'-DIMETHYLBENZIDINE '.;i;1j\j);r "t:¥:;:' .l11UA\t9.id 1 5 0.053 
3-METHYLCHOLANTHRENE ·.· ... · t,, .. : 1 5 0.07794 
3-NITROANILINE 1 1 1 5 3.5 
4,6-DINITR0-2-METHYLPHENOL 1E'f,,,,Jll'i: ;:''>'./SJ s(<: 1 5 0.14408 
4-AMINOBIPHENYL 1 1 1 5 --
4-BROMOPHENYL PHENYL ETHER 1 1 1 2 --
4-CHLOR0-3-METHYLPHENOL 1 1 1 5 7.95 
4-CHLOROANILINE F .il'X''t? i )ijj 11111'' 1 5 0.03 
4-CHLOROPHENYL PHENYL ETHER 1 1 1 5 --
4-NITROANILINE 1 1 1 5 3.5 
4-NITROPHENOL 1 1 1 5 5.12 
4-NITROQUINOLINE-1-0XIDE 1 1 1 5~ --
5-NITR0-0-TOLUIDINE 1 1 1 5 15 
7, 12-DIMETHYLBENZ(A)ANTHRACENE 1 1 1 5 16.3 
A,A-DIMETHYLPHENETHYLAMINE 1 1 1 10 --
ACENAPHTHENE 0.05 0.05 0.05 0.1 --
ACENAPHTHYLENE 0.05 0.2 0.05 0.1 130 
ACETOPHENONE ~{ 1 5 0.49 
ANILINE .... 1 5 0.05678 
ANTHRACENE 0.05 0.05 0.05 0.1 --
ARAMITE 1 1 1 5 19 
BENZO(A)ANTHRACENE 0.05 0.05 0.05 0.1 --
BENZO(A)PYRENE 0.05 0.2 0.05 0.1 --
BENZO(B)FLUORANTHENE 0.05 0.2 0.05 0.1 0.2 
BENZO(G,H,l)PERYLENE 0.05 0.2 0.05 0.1 --
BENZO(K)FLUORANTHENE 0.05 0.2 0.05 0.1 --
BENZYL ALCOHOL 1 1 1 5 65.8 
BIS(2-CHLOROETHOXY)METHANE :.~!If' l'' ''···· 

1 5 0.30209 
BIS(2-CHLOROETHYL)ETHER %,<'i, :1. f? ,, . \;:~, 1 2 0.00002 
BIS(2-ETHYLHEXYL)PHTHALATE ilft .·• iii'.; ·:14 · .. I 1 1 0.92594 
BUTYLBENZYLPHTHALATE • ,, ., i f:t/'i i •• / .. . t.· ·,,.,, .. : 1 5 0.23889 
CHLOROBENZILA TE 1 1 1 5 1.8 
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Data Reference Values 

Minimum Maximum Risk-Based 
Non-detect Non-detect Target 
Concentrat Concentrat Laboratory Laboratory Leve1<3>, 

Parameter ion<2> ion<2> TV, (ug/L) RL, (ug/L) (ug/L) 
CH RYS ENE 0.05 0.05 0.05 0.1 4.73 
DIALLATE -=: . .'}'.\ :.b\1%#.••· 1 5 0.45214· 
DIBENZO(A,H)ANTHRACENE 0.05 0.2 0.05 0.1 --
DIBENZOFURAN 1 1 1 5 290 
DIETHYL PHTHALATE 1 1 1 2 23 
DIMETHYL PHTHALATE 1 1 1 5 734 
Dl-N-BUTYL PHTHALATE ~fa.'J,.,.,, .. )'./@!k 1 2 0.14979 
Dl-N-OCTYL PHTHALA TE 1 1 1 5 709 
DIPHENYLAMINE 1 1 1 5 --
ETHYL METHANE SULFONATE 1 1 1 5 --
FLUORANTHENE 0.05 0.05 0.05 0.1 --
FLUORENE 0.05 0.05 0.05 0.1 --
HEXACHLOROBENZENE \%Yi·>i\fl . f\. 1 2 0.1 
HEXACHLOROBUTADIENE .• ·r,;; .. · . •' ,. 1 1 0.03976 
HEXACHLOROCYCLOPENTADIENE :1:1"'····· >. .. :... '." .~ 1 2 0.75537 
HEXACHLOROETHANE .:l"'<:' "' 1;j{{ 1 2 0.02 
HEXACHLOROPROPENE 1 1 1 5 --
INDEN0(1,2,3-CD)PYRENE 0.05 0.2 0.05 0.1 --
ISODRIN ;•'(it,;.:x ". j;,t · .. ",• 1 5 0.00332 
ISOPHORONE !'%\1;:,,:;~t . ·F"'""t'! 1 5 0.03 
ISOSAFROLE 1 1 1 5 9.94 
KE PONE ~ •''·''',,'c:,l!f/;c,/. 1 5 0.027 '· 

METHAPYRILENE 1 1 1 5 2.78 
METHYL METHANE SULFONATE ,.,·:.•.\;,,.f b:··.: • '.'".·' .r .... ;" 1 5 0.31549 
NAPHTHALENE 0.05 0.05 0.05 0.1 --
N-NITROSODIETHYLAMINE ft¥f' jcif'".W,.' ':. ;;:,,;;:;;: ·l. ·. :~.fa 1 5 0.0032 
N-NITROSODIMETHYLAMINE ·.xr .1;:11 ·c;\)<•'.1?' 1 5 0.0000321 
N-NITROSO-Dl-N-BUTYLAMINE 1 1 1 5 --
N-NITROSO-Dl-N-PROPYLAMINE 1 1 1 2 --
N-NITROSOMETHYLETHYLAMINE 

,~; ,,~' ,,, r· ,, '.t 1 5 0.00166 '"" ·-·· ~' /_ -"' ,, 

N-NITROSOMORPHOLINE ''?',+,. ... t\ ·''' '·; j.~!\'Y2;J/ ..>£~:~ 1 5 0.07057 
N-NITROSOPIPERIDINE Ii: f""•••lk .. 1 5 0.00665 
N-NITROSOPYRROLIDINE , l ·RTt'.i .:J: ti 1 5 0.01258 
0,0,0-TRIETHYL PHOSPHOROTHIOAT 1 1 1 5 --
0-TOLUIDINE 1 1 1 5 2 
P-(DIMETHYLAMINO)AZOBENZENE 1 1 1 5 --
PENTACHLOROBENZENE %\c}· . l i•bi1> I< jJi'lf?1,\"f' . 1 5 0.49695 
PENTACHLOROETHANE 1 1 1 5 10.7 
PENTACHLORONITROBENZENE 1 1 1 5 1.9 
PHENACETIN 1 1 1 5 11.7 
PHENANTHRENE 0.05 0.05 0.05 0.1 45.7 



TABLE H-7 

SURFACE WATER MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3 
SWMU 13 - (MINE FILL B) 

Fraction 

Round2 
EXP 

M 

M 
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Data Reference Values 

Minimum Maximum Risk-Based 
Non-detect Non-detect Target 
Concentrat Con cent rat Laboratory Laboratory Leve1<3>, 

Parameter ion<2> ion<2> TV, (ug/L) RL, (ug/L) (ug/L) 
PHENOL 1 1 1 5 5 
PRONAMIDE ~iiRlil! 1 5 0.0136 ' . 

PYRENE 0.05 0.05 0.05 0.1 --
PYRIDINE 1 1 1 5 1.03 
SAFROLE HI 1 5 0.40398 " . 

1,3,5-TRINITROBENZENE 0.24 0.287 0.25 0.5 1100 
1,3-DINITROBENZENE 0.24 0.287 0.25 0.5 2.36 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLU 0.47 0.575 0.65 1 --
2,4,6-TRINITROTOLUENE 0.24 0.287 0.25 0.5 2.2 
2,4-DIAMIN0-6-NITROTOLUENE 0.24 0.287 0.25 0.5 2.2 
2,4-DINITROTOLUENE 0.24 0.287 0.25 0.5 73 
2,6-DIAMIN0-4-NITROTOLUENE 0.24 0.287 0.25 0.5 NA 
2,6-DINITROTOLUENE 0.24 0.287 0.25 0.5 36 
2-AMIN0-4,6-DINITROTOLUENE 0.24 0.27 0.25 0.5 --
2-NITROTOLUENE 0.24 0.287 0.25 0.5 61 
3,5-DINITROANILINE 0.24 0.287 0.25 0.5 NA 
3-NITROTOLUENE 0.24 0.287 0.25 0.5 61 
4-AMIN0-2,6-DINITROTOLUENE 0.24 0.27 0.25 0.5 --
4-NITROTOLUENE 0.24 0.287 0.25 0.5 61 
DNX 0.24 0.27 0.25 0.5 NA 
HMX 0.24 0.27 0.25 0.5 1800 
MNX 0.24 0.27 0.25 0.5 --
NITROBENZENE 0.24 0.287 0.25 0.5 3.4 
RDX 0.24 0.27 0.25 0.5 0.61 
TETRYL 0.24 0.287 0.25 0.5 360 
TNX 0.24 0.27 0.25 0.5 --
ALUMINUM 30.6 -.. :" 6.8 50 50 
ANTIMONY 0.02 0.63 0.02 1 6 
ARSENIC :' i:~O:l'1T#iZ~ I'>~ 0.03 1 0.045 
BERYLLIUM 0.03 0.72 0.03 1 4 
CADMIUM 0.04 0.4 0.04 1 0.66 
CHROMIUM 0.19 1.6 0.02 1 42 
COBALT 0.07 0.52 0.02 1 5 
COPPER 0.38 1.7 0.06 2 5 
IRON 15 162 2.22 50 300 
LEAD 0.07 ' 1.6 "'\• 0.02 1 1.3 
MAGNESIUM 8750 14200 .2 100 --
MANGANESE 2 10 0.04 5 50 
MERCURY .·.ff. Q,OQ7JFH\1' .<~ ····~.Q~ 0.02 0.2 0.0013 
NICKEL 0.61 1.3 0.06 1 29 



TABLE H-7 

SURFACE WATER MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3 
SWMU 13 ·(MINE FILL B) 

Fraction 

MF 

MISC 

voe 

voe 

SWMU 16 - (CAST HIGH EXPLOSIVES FILL 8146)<1> 

NSWCCRANE 
CRANE, INDIANA 

PAGE& OF 10 

Data Reference Values 

Minimum Maximum Risk-Based 
Non-detect Non-detect Target 
Concentrat Concentrat Laboratory Laboratory Leve1<3>, 

Parameter ion<2> ion<2> TV, (ug/L) RL, (ug/L) (ug/L) 
SELENIUM 0.04 0.62 0.04 1 5 
SILVER 0.03 0.33 0.03 1 1 
THALLIUM 0.04 0.41 0.04 1 0.56 
TIN 0.1 0.4 0.09 10 73 
TITANIUM 0.52 0.73 0.06 5 --
VANADIUM 0.11 1.6 0.05 2 19 
ZINC 2.1 14 0.32 10 58.9 
ALUMINUM 7.6 r@g;Jj;,\l:J~~4/'i: 6.8 50 50 
ANTIMONY 0.06 0.71 0.02 1 6 
ARSENIC "·· •.;}) ·;.· 0.03 1 0.045 ,;,, _/" .. c;,,,~,--;·_oo~ ', ~ 

BERYLLIUM 0.03 0.22 0.03 1 4 
CADMIUM 0.04 0.3 0.04 1 0.66 
CHROMIUM 0.13 1.5 0.02 1 42 
COBALT 0.11 0.52 0.02 1 5 
COPPER 0.26 0.93 0.06 2 5 
IRON 5.7 123 2.22 50 300 
LEAD 0.02 0.38 0.02 1 1.3 
MAGNESIUM 13700 13700 2 100 --
MANGANESE 2.1 10.7 0.04 5 50 
MERCURY ~ ~~uQ!':'r· .. 0.02 0.2 0.0013 
NICKEL 0.55 1.4 0.06 1 29 
SELENIUM 0.04 0.46 0.04 1 5 
SILVER 0.03 0.07 0.03 1 1 
THALLIUM 0.04 0.1 0.04 1 0.56 
TIN 0.1 0.59 0.09 10 73 
TITANIUM 0.1 1.1 0.06 5 --
VANADIUM 0.06 0.4 0.05 2 19 
ZINC 1.7 16 0.32 10 58.9 
AMMONIA-N 0.005 0.01 0.01 0.02 --
NITRITE/NITRATE-N 0.025 0.13 0.025 0.05 --
1, 1, 1,2-TETRACHLOROETHANE 0.3 0.3 0.3 1 0.43 
1, 1, 1-TRICHLOROETHANE 0.3 0.3 0.3 1 88 
1, 1,2,2-TETRACHLOROETHANE • .···; '. o:s ·L 0.3 1 0.055 
1, 1,2-TRICHLOROETHANE 

, '.·, . ·····():$'. c;;:,9~ 0.3 1 0.2 ,;. ',' 

1, 1-DICHLOROETHANE 0.3 0.3 0.3 1 47 
1, 1-DICHLOROETHENE 0.3 0.3 0.3 1 7 
1,2,3-TRICHLOROPROPANE ~:. · t':·;~o:t3 :•, 0.3 1 0.0056 
1,2-DIBROM0-3-CHLOROPROPANE .Oit§, •V01 0.3 1 0.048 
1,2-DIBROMOETHANE 0~;3 i1:;Z1., •• • !)~~; :"<'' 0.3 1 0.00076 
1,2-DICHLOROETHANE 1.1*' :·u'.'311 . ~,..: 0:3 0.3 1 0.12 
1,2-DICHLOROPROPANE .:::;:;""e:i&'' . 0.3 :.;. 0.3 1 0.16 



TABLE H-7 

SURFACE WATER MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3 
SWMU 13- (MINE FILL B) 

Fraction 

SWMU 16 -(CAST HIGH EXPLOSIVES FILL 8146)<1> 

NSWCCRANE 
CRANE, INDIANA 

PAGE 7OF10 

Data Reference Values 

Minimum Maximum Risk-Based 
Non-detect Non-detect Target 
Concentrat Concentrat Laboratory Laboratory Leve1<3>, 

Parameter ion121 ion<2> TV, (ug/L) RL, (ug/L) (ug/L) 
1,4-DIOXANE " 50 100 6.1 o;:;·.···•v·~· 

"~' 
2-BUTANONE 0.5 0.5 0.5 5 1900 
2-HEXANONE 0.5 0.5 0.5 5 1710 
3-CHLOROPROPENE 0.5 0.5 0.5 5 14 
4-METHYL-2-PENTANONE 0.5 0.5 0.5 5 160 
ACETONE 0.5 0.5 0.5 5 610 
ACETONITRILE 20 20 20 40 100 
AC ROLE IN • ,1 0.5 5 0.042 
ACRYLONITRILE 0.5 5 0.039 .. , 

BENZENE 0.3 ·o.3 0.3 1 0.34 
BROMODICHLOROMETHANE f'::::;;:.1~1~ . . ,,{Q';;a: .. ::>:;; 0.3 1 0.18 
BROMOFORM 0.3 0.3 0.3 1 8.5 
BROMOMETHANE 0.3 0.3 0.3 1 8.7 
CARBON DISULFIDE 0.3 0.3 0.3 1 84.1 
CARBON TETRACHLORIDE ~>':h A.~~ . :· ·. ·o:a:c4~ 0.3 1 0.17 
CHLOROBENZENE 0.3 0.3 0.3 1 10 
CHLORODIBROMOMETHANE ~fon·.n;t.1 ••• ··.fl·!'{ { 0.3 1 0.18 
CHLOROETHANE 0.5 0.5 0.5 1 4.6 
CHLOROFORM 0.3 0.3 0.3 1 6.2 
CHLOROMETHANE 0.3 0.3 0.3 1 1.5 
CHLOROPRENE 0.5 0.5 0.5 5 14 
CIS-1,2-DICHLOROETHENE 0.3 0.3 0.3 1 61 
CIS-1,3-DICHLOROPROPENE 0.3 0.3 0.3 1 0.4 
DIBROMOMETHANE 0.3 0.3 0.3 1 61 
DICHLORODIFLUOROMETHANE 0.3 0.3 0.3 1 390 
ETHYL METHACRYLATE 0.5 0.5 0.5 5 550 
ETHYLBENZENE 0.3 0.3 0.3 1 2.9 
ISOBUTANOL 20 20 20 40 1800 
METHACRYLONITRILE 0.3 0.3 0.3 5 1 
METHYL IODIDE 0.5 0.5 0.5 5 --
METHYL METHACRYLATE 0.5 0.5 0.5 5 1400 
METHYLENE CHLORIDE 0.3 0.3 0.3 1 4.3 
PROPIONITRI LE 20 20 20 40 6080 
STYRENE 0.3 0.3 0.3 1 56 
TETRACHLOROETHENE 0.3 0.3 0.3 1 0.66 
TOLUENE 0.3 0.3 0.3 1 253 
TOTAL XYLENES 0.3 0.3 0.3 1 117 
TRANS-1,2-DICHLOROETHENE 0.3 0.3 0.3 1 100 
TRANS-1,3-DICHLOROPROPENE 0.3 0.3 0.3 1 0.4 
TRANS-1,4-DICHLOR0-2-BUTENE 0.5 0.5 0.5 5 --
TRICHLOROETHENE , .. s •. k 'l,3<'. 0.3 ; 0.3 1 0.028 



TABLE H-7 

SURFACE WATER MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3 
SWMU 13 - (MINE FILL 8) 

Fraction 

PAH 
PAH 

Round 3 
EXP 

SWMU 16-(CAST HIGH EXPLOSIVES FILL 8146)<1> 

NSWCCRANE 
CRANE, INDIANA 
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Data Reference Values 

Minimum Maximum Risk-Based 
Non-detect Non-detect · Target 
Concentrat Concentrat Laboratory Laboratory Leve1<3>, 

Parameter ion121 ion<2> TV, (ug/L) RL, (ug/L) (ua/L) 
TRICHLOROFLUOROMETHANE 0.3 0.3 0.3 1 1300 
VINYL ACETATE 0.5 0.5 0.5 5 248.03 
VINYL CHLORIDE ~ ¥%ti •kBkliif!iik~\ 0.3 1 0.02 
2-METHYLNAPHTHALENE 0.048 0.049 0.05 0.1 6.2 
ACENAPHTHENE 0.048 0.049 0.05 0.1 9.9 
ACENAPHTHYLENE 0.048 0.049 0.05 0.1 370 
ANTHRACENE ~ [11H·•·· 0.05 0.1 0.029 ... :.; 
BENZO{A)ANTHRACENE 0.049 0.049 0.05 0.1 0.092 
BENZO(A)PYRENE :,,;~'t'.b,04~;&'. Vo -',~'f:~:;~!; 0.05 0.1 0.0092 
BENZO{B)FLUORANTHENE 0.049 0.049 0.05 0.1 0.092 
BENZO{G,H,l)PERYLENE 0.049 0.049 0.05 0.1 7.64 
BENZO{K)FLUORANTHENE 

···~· - 0.05 0.1 0.0056 > ·,. ',,f,o;...< 

CHRYSENE ., p:o 0.05 0.1 0.033 
DIBENZO{A,H)ANTHRACENE I• · ,:.0:;Q!itf'fy i ·. 0049 r: 0.05 0.1 0.0016 / ,,.t·, ' 'J-;h& 

FLUORANTHENE 0.049 0.049 0.05 0.1 8.1 
FLUORENE 0.048 0.049 0.05 0.1 3.9 
INDEN0{1,2,3-CD)PYRENE 'i\ "()~~/.- •.• •. 1, 

; . ;·; 0.05 0.1 0.022 ; ... 
NAPHTHALENE 0.048 0.049 0.05 0.1 6.2 
PHENANTHRENE 0.049 0.049 0.05 0.1 2.1 
PYRE NE 0.049 0.049 0.05 0.1 0.3 

1,3,5-TRINITROBENZENE 0.24 0.264 0.25 0.5 1100 
1,3-DINITROBENZENE 0.24 0.264 0.25 0.5 2.36 
2,4,6-TRINITROTOLUENE 0.24 0.264 0.25 0.5 2.2 
2,4-DIAMIN0-6-NITROTOLUENE 0.24 0.264 0.25 0.5 2.2 
2,4-DINITROTOLUENE 0.24 0.264 0.25 0.5 73 
2,6-DIAMIN0-4-NITROTOLUENE 0.24 0.264 0.25 0.5 NA 
2,6-DINITROTOLUENE 0.24 0.264 0.25 0.5 36 
2-AMIN0-4,6-DINITROTOLUENE 0.24 0.264 0.25 0.5 --
2-NITROTOLUENE 0.24 0.264 0.25 0.5 61 
3,5-DINITROANILINE 0.24 0.264 . 0.25 0.5 NA 
3-NITROTOLUENE 0.24 0.264 0.25 0.5 61 
4,4'-TN-AZOXY 0.48 0.528 0.65 1 --
4-AMIN0-2,6-DINITROTOLUENE 0.24 0.264 0.25 0.5 --
4-NITROTOLUENE 0.24 0.264 0.25 0.5 61 
DNX 0.24 0.264 0.25 0.5 NA 
HMX 0.264 0.264 0.25 0.5 1800 
MNX 0.25 0.264 0.25 0.5 --
NITROBENZENE 0.24 0.264 0.25 0.5 3.4 
ROX 0.264 0.264 0.25 0.5 0.61 



TABLE H-7 

SURFACE WATER MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3 
SWMU 13 - (MINE FILL B) 

Fraction 

M 

MF 

MISC 

SWMU 16 - (CAST HIGH EXPLOSIVES FILL 8146)<1> 

NSWCCRANE 
CRANE, INDIANA 

PAGE 90F 10 

Data · Reference Values 

Minimum Maximum Risk-Based 
Non-detect Non-detect Target 
Concentrat Concentrat Laboratory Laboratory Leve1<3>, 

Parameter ion<2> ion<2> TV, (ug/L) RL, (ug/L) (ug/L) 
TETRYL 0.24 0.264 0.25 0.5 360 
TNX 0.24 0.264 0.25 0.5 --
ALUMINUM 

~ 
6.8 50 50 

ANTIMONY 0.02 1 6 
ARSENIC 

4 
0.03 1 0.045 

BERYLLIUM 0.02 0.37 0.03 1 4 
CADMIUM 0.039 0.29 0.04 1 0.66 
COBALT 0.16 0.67 0.02 1 5 
IRON 70.1 70.1 2.22 50 300 
LEAD 0.11 1.1 0.02 1 1.3 
MANGANESE 5.3 9.4 0.04 5 50 
MERCURY ... ~,"' 

··:~. ".cm22:H 0.02 0.2 0.0013 
NICKEL 0.93 4.3 0.06 1 29 
SELENIUM 0.094 0.36 0.04 1 5 
SILVER 0.028 0.06 0.03 1 1 
SODIUM 1360 1380 --
THALLIUM 0.043 0.08 0.04 1 0.56 
TIN 0.048 0.77 0.09 10 73 
VANADIUM 1.14 1.14 0.05 2 19 
ZINC 2.9 8.2 0.32 10 58.9 
ALUMINUM 26.4 29.2 3.4 25 --
ANTIMONY 0.085 1.3 0.01 0.5 --
ARSENIC 0.23 0.44 0.015 0.5 --
BERYLLIUM 0.02 ;~1:;,,~~ 0.015 0.5 0.1 
CADMIUM '· 1t:m~s4*i 0.02 0.5 0.00222 
CHROMIUM 0.46 0.67 0.01 0.5 --
COBALT 0.088 .,, .. 0.01 0.5 0.14033 
IRON 6.15 43 1.11 25 23000 
LEAD x z.m.l'f~~~ l!i:¢'.Q;:4-8·'"·~' O.Q1 0.5 0.05373 
MANGANESE 3 39.4 0.02 2.5 1800 
MERCURY 0.03 ·"'''' . :Hi 0.002 0.1 0.073 
NICKEL 0.84 3.1 0.03 0.5 7 
SELENIUM ;J<'; :l/:~I ' '.' ''""" ::'6.' '',.~ 0.02 0.5 0.02765 
SILVER 0.028 0.06 0.015 0.5 2 
SODIUM 1440 1450 --
THALLIUM 0.043 0.043 0.02 0.5 --
TIN 0.048 0.06 0.045 5 7.62 
VANADIUM 1.14 1.14 0.025 1 1.59 
ZINC 2.1 5.1 0.16 5 6.62 

mg/L mg/L mg/L mg/L mg/L 
NITRITE/NITRATE-N 0.025 0.025 0.025 0.05 --



TABLE H-7 

SURFACE WATER MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, ~.AND 3 
SWMU 13 - (MINE FILL B) 

SWMU 16-(CAST HIGH EXPLOSIVES FILL 8146)<1> 

NSWCCRANE 
CRANE, INDIANA 
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Data Reference Values 

Fraction 

EXP - Explosives 
HERB - Herbicides 
M - Metals 
MF - Metals filtered 
MISC - Miscellanous 

Parameter 

PAH - Polynuclear aromatic hydrocarbons 
SVOC - Semivolatile organic compounds 
RL - Reporting limit (comparable to quantitation limit) 

Minimum 
Non-detect 
Concentrat 

ion<2> 

Maximum 
Non-detect 
Concentrat Laboratory Laboratory 

ion<2> TV, (ug/L) RL, (ug/L) 

TV - Analytical Threshold value (method detection limit adjusted for estimated sample matrix effects) 
VOC - Volatile organic compounds 
-- Not applicable 

- -
concentrations less than detection limits are not shown. 

Risk-Based 
Target 
Leve1<3>, 
(ug/L) 

2 Some non-detect values were reported as "O". The zero-values were replaced with the next lowest nondetect value. 
3 RBTL is the lowest of all risk-based target levels except for composting data. Composting data 
RBTLs are the residential clenup levels as presented in the Interim Measures Report (insert reference). 



TABLE H-8 

VEGETATION MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUND 3 
SWMU 13- (MINE FILL 8) 

NSWCCRANE 
CRANE, INDIANA 

Data Reference Values 

Minimum Maximum 
Non-detect Non-detect 
Concentrat Concentrat Laboratory Laboratory 

Fraction Parameter ion ion yy(1) RL< 2> 

Round3 mg/kg mg/kg mg/kg mg/kg 
EXP 1,3,5-TRINITROBENZENE 0.5 0.5 0.5 1 

1,3-DINITROBENZENE 0.5 0.5 0.5 1 
2,4,6-TRINITROTOLUENE 0.5 0.5 0.5 1 
2,4-DIAMIN0-6-NITROTOLUENE 0.5 0.5 0.5 1 
2,4-DINITROTOLUENE 0.5 0.5 0.5 1 
2,6-DIAMIN0-4-NITROTOLUENE 0.5 0.5 0.5 1 
2,6-DINITROTOLUENE 0.5 0.5 0.5 1 
2-AMIN0-4,6-DINITROTOLUENE 0.5 0.5 0.5 1 
2-NITROTOLUENE 0.5 0.5 0.5 1 
3,5-DINITROANILINE 0.5 0.5 0.5 1 
3-NITROTOLUENE 0.5 0.5 0.5 1 
4,4'-TN-AZOXY 1 1 1 2 
4-AMIN0-2,6-DINITROTOLUENE 0.5 0.5 0.5 1 
4-NITROTOLUENE 0.5 0.5 0.5 1 
DNX 0.5 0.5 0.5 1 
HMX 0.5 0.5 0.5 1 
MNX 0.5 0.5 0.5 1 
NITROBENZENE 0.5 0.5 0.5 1 
ROX 0.5 0.5 0.5 1 
TETRYL 0.5 0.5 0.5 1 
TNX 0.5 0.5 0.5 · 1 

EXP - Explosives 
AL - Reporting limit (comparable to quantitation limit) 
TV - Analytical Threshold value (method detection limit adjusted for estimated sample matrix effects) 
NA - Not applicable 

concentrations less than detection limits are not shown. 

Risk-Based 
Target 
Leve1<3> 

mQ/kg 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2 Some non-detect values were reported as "O". The zero-values were replaced with the next lowest nondetect value. 
3 RBTL is the lowest of all risk-based target levels except for composting data. 



TABLE H-9 

SOLID MEAN PERCENT RECOVERIES OF LABORATORY BIAS INDICATORS FOR ROUNDS 1, 2, AND 3 
SWMU 13- (MINE FILL B) 

Fraction 

SWMU 16- (CAST HIGH EXPLOSIVES FILUB146) 
NSWCCRANE 

Parameter 

. CRANE, INDIANA 
PAGE 1 OF9 

LCS 
Mean Percent Recove 

LCSD MS 
Composting operation 1 

NA NA NA NA NA 

Round 1 
DIOX 1,2,3,4,6,7,8,9-0CDD 101.7 103.1 78.1 

1,2,3,4,6,7,8,9-0CDF 98.5 100.6 100.2 
1,2,3,4,6,7,8-HpCDD 93.1 94.0 92.9 
1 ,2,3,4,6, 7 ,8-HpCDF 98.7 100.8 102.7 
1,2,3,4,7,8,9-HpCDF 90.8 85.6 88.5 
1,2,3,4, 7 ,8-HxCDD 101.4 102.4 103.4 
1,2,3,4,7,8-HxCDF 99.0 98.5 105.7 
1,2,3,6,7,8-HxCDD 95.3 95.8 98.3 
1,2,3,6,7,8-HxCDF 97.9 98.8 101.7 
1,2,3,7,8,9-HxCDD 104.9 101.1 106.5 
1,2,3,7,8,9-HxCDF 96.4 94.7 113.5 
1,2,3,7,8-PeCDD 94.1 96.6 97.6 
1,2,3,7,8-PeCDF 81.9 84.0 86.0 
2,3,4,6,7,8-HxCDF 90.0 95.4 105.0 
2,3,4,7,8-PeCDF 107.8 112.6 108.0 
2,3,7,8-TCDD 99.5 101.5 99.6 
2,3,7,8-TCDF 97.7 97.4 .•.. '.• 

EXP 1,3,5-TRINITROBENZENE 114.3 -- 113.8 
1,3-DINITROBENZENE 119.0 -- 117.2 
2,4,6-TRINITROTOLUENE 115.8 -- 114.7 
2,4-DINITROTOLUENE 114.7 -- 113.5 
2,6-DINITROTOLUENE I 116.8 -- 115.0 
2-AMIN0-4,6-DINITROTOLUENE 116.8 -- 115.0 
2-NITROTOLUENE 118.3 -- 117.5 
3-NITROTOLUENE 116.9 -- 116.2 
4-AMIN0-2,6-DINITROTOLUENE 116.1 -- 112.5 
4-NITROTOLUENE 117.6 -- 116.7 
HMX 116.8 -- 114.7 
NITROBENZENE 123.9 -- 122.3 
PICRAMIC ACID . :.,.<$~.1 ~vi.: -- L'.' ' .Ui~4;¢i# : 
PICRICACID 116.6 -- 87.2 
ROX 114.4 -- 106.8 
TETRYL 97.7 -- 100.0 

MSD 

NA 

103.0 
98.7 
97.3 
106.3 
107.4 
104.5 
99.5 
96.5 
102.5 
108.0 
110.7 
100.8 
84.6 
97.3 
110.0 
99.9 
86.1 
114.5 
118.8 
115.8 
11'5.2 
117.0 
116.3 
118.0 
116.8 
114.7 
117.7 
117.0 
123.2 
. 
87.6 
109.5 
99.8 

HERB HEXACHLOROPHENE > a1:a :~tt -- -PENTACHLOROPHENOL 83.3 --
M ALUMINUM 94.9 -- -- --

ANTIMONY 101.5 -- 93.2 --
ARSENIC 95.7 -- 89.5 --



TABLE H-9 

SOLID MEAN PERCENT RECOVERIES OF LABORATORY BIAS INDICATORS FOR ROUNDS 1, 2, AND 3 
SWMU 13 ·(MINE FILL B) 

SWMU 16- (CAST HIGH EXPLOSIVES FILUB146) 
NSWCCRANE 

CRANE, INDIANA 
PAGE20F9 

Mean Percent Recove 
Fraction Parameter LCS LCSD MS 

BARIUM 100.0 
BERYLLIUM 100.3 

M CADMIUM 96.3 
~C~A~L~C~IU~M~-----------------+----,-96~.~6--t------~ 

CHROMIUM 96.0 
COBALT 97.0 
COPPER 99.3 
IRON 101.9 
~AD 9~7 

LITHIUM 100.1 
MAGNESIUM 96.6 
MANGANESE 99.9 
MERCURY 99.2 
NICKEL 99.0 
POTASSIUM 93.9 
SELENIUM 104.6 
SILVER 97.4 
SODIUM 96.3 
STRONTIUM 96.9 
THALLIUM 96.3 
TIN 99.8 
TITANIUM 97.7 
VANADIL)M 95.9 
ZINC 101.1 

SVOC 1,2,4-TRICHLOROBENZENE 83.5 
1,2-DICHLOROBENZENE 79.3 
1,3-DICHLOROBENZENE 78.0 
1,4-DICHLOROBENZENE 80.3 
2,4,5-TRICHLOROPHENOL 93.0 
2,4,6-TRICHLOROPHENOL 84.3 
2,4-DICHLOROPHENOL 90.2 
2,4-DIMETHYLPHENOL 76.4 
2,4-DINITROPHENOL 

(PAH) 2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 

(PAH) 2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NITROANILINE 
2-NITROPHENOL 
3,3'-DICHLOROBENZIDINE 
3,4-METHYLPHENOL 
3-NITROANILINE 

86.5 
86.9 
93.0. 
B·;cr::~ 

87.5 
78.0 

MSD 



TABLE H-9 

SOLID MEAN PERCENT RECOVERIES OF LABORATORY BIAS INDICATORS FOR ROUNDS 1, 2, AND 3 
SWMU 13 - (MINE FILL B) 

Fraction 

svoc 
(PAH) 
(PAH) 
(PAH) 
(PAH) 
(PAH) 
(PAH) 
(PAH) 
(PAH) 

(PAH) 

(PAH) 
(PAH) 

(PAH) 

(PAH) 

SWMU 16 - (CAST HIGH EXPLOSIVES FILUB146) 
NSWCCRANE 

CRANE, INDIANA 
PAGE30F9 

Parameter 
4,6-DINITR0-2-METHYLPHENOL 
4-BROMOPHENYL-PHENYLETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL-PHENYLETHER 
4-NITROANILINE 
4-NITROPHENOL 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO[A]ANTHRACENE 
BENZO A PYRENE 
BENZO[B]FLUORANTHENE 
BENZO G,H,I PERYLENE 
BENZO K FLUORANTHENE 
BENZYL ALCOHOL 
BIS 2-CHLOROETHOXY METHANE 
BIS(2-CHLOROETHYL ETHER 
BIS(2-CHLOROISOPROPYL)ETHER 
BIS 2-ETHYLHEXYL)PHTHALATE 89.2 
BUTYLBENZYLPHTHALA TE 76.1 
CHRYSENE 79.1 
DIBENZO A,H ANTHRACENE 61)';~,i?'> 

FLUORANTHENE 77.9 
~F~L~UO~RE~N~E=-~~~~~~~--+........,. 

HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
INDEN0[1,2,3-CO PYRENE 
ISOPHORONE 
NAPHTHALENE 
N-NITROSODIMETHYLAMINE 
N-NITROS0-01-N-PROPYLAMINE 
PHENANTHRENE 
PHENOL 

75.1 
84.8 
77.5 
85.0 

Mean Percent Recove 



TABLE H-9 

SOLID MEAN PERCENT RECOVERIES OF LABORATORY BIAS INDICATORS FOR ROUNDS 1, 2, AND 3 
SWMU 13-(MINE FILL 8) 

Fraction 
(PAH) 
voe 

voe 

PCB 

WET 

SWMU 16 ·(CAST HIGH EXPLOSIVES FILUB146) 
NSWCCRANE 

CRANE, INDIANA 
PAGE40F9 

Mean Percent Recove 
Parameter 

PYRENE 
1, 1, 1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,4-DIOXANE 
2-BUTANONE 
2-HEXANONE 
4-METHYL-2-PENTANONE 
ACETONE 
ACETONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOCHLOROMETHANE 
ETHYLBENZENE 
ISOBUTYL ALCOHOL 
METHYLENE CHLORIDE 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
VINYL CHLORIDE 
AROCLOR-1016 
AROCLOR-1260 
CADMIUM 
COPPER 

LCS LCSD MS 
82.6 115.0 

85.9 

89.0 

91.0 
90.5 

85.5 

100.0 

104.3 

87.1 

82.4 

97.2 
101.0 
101.0 
105.0 

75.0 

MSD 



TABLE H-9 

SOLID MEAN PERCENT RECOVERIES OF LABORATORY BIAS INDICATORS FOR ROUNDS 1, 2, AND 3 
SWMU 13-(MINE FILL B) 

Fraction 

Round 2 
EXP 

EXP 

M 

SWMU 16-(CAST HIGH EXPLOSIVES FILLJB146) 
NSWCCRANE 

CRANE, INDIANA 
PAGE50F9 

Mean Percent Recove11• 
Parameter LCS LCSD MS 

LEAD 99.5 -- --
MERCURY 85.0 -- --
NICKEL 103.0 -- --
SULFIDE 87.5 -- --
TOTAL ORGANIC CARBON 109.6 -- 124.7 
ZINC 125.0 -- --

1,3,5-TRINITROBENZENE 98.3 -- 107.5 
1,3-DINITROBENZENE 101.7 -- 110.0 
2,4,6-TRINITROTOLUENE 101.7 -- 107.5 
2,4-DINITROTOLUENE 96.7 -- 102.5 
2,6-DINITROTOLUENE 96.7 -- 105.0 
2-AMIN0-4,6-DINITROTOLUENE 96.7 -- 105.0 
2-NITROTOLUENE 91.7 -- 102.5 
3-NITROTOLUENE 91.7 -- 100.0 
4-AMIN0-2,6-DINITROTOLUENE 103.3 -- 102.5 
4-NITROTOLUENE 95.0 -- 102.5 
HMX 100.0 -- 105.0 
NITROBENZENE 98.3 -- 107.5 
ROX 101.7 -- 102.5 
TETRYL ~ -- 97.5 
ALUMINUM 100.0 -- --
ANTIMONY 94.6 -- 84.5 
ARSENIC 97.1 -- 92.2 
BARIUM 99.8 -- --
BERYLLIUM 96.1 -- 98.7 
CADMIUM 97.5 -- 97.9 
CALCIUM 98.0 -- 85.1 
CHROMIUM 100.5 -- 106.3 
COBALT 96.6 -- +;(~~0,11;,$' ,f~ 
COPPER 98.9 -- 93.7 
IRON 98.6 -- --
LEAD 96.9 -- :iii 't4J;QiF;!@ll 
MAGNESIUM 97.5 -- 92.9 
MANGANESE 95.5 -- --
MERCURY 99.8 -- 101.7 
NICKEL 98.2 -- 104.8 
POTASSIUM 101.4 -- ~ 
SELENIUM 94.3 -- 86.4 
SILVER 95.2 -- 93.2 
SODIUM 98.0 -- 96.1 
THALLIUM 98.1 -- 97.1 

MSD 
--
--
--
--

113.3 
--

105.0 
105.0 
102.5 
100.0 
100.0 
100.0 
97.5 
95.0 
100.0 
100.0 
100.0 
105.0 
100.0 
92.5 

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--



TABLE H-9 

SOLID MEAN PERCENT RECOVERIES OF LABORATORY BIAS INDICATORS FOR ROUNDS 1, 2, AND 3 
SWMU 13-(MINE FILL B) 

SWMU 16-(CAST HIGH EXPLOSIVES FILL/B146) 
NSWCCRANE 

CRANE, INDIANA 
PAGE60F9 

Mean Percent Recove 
Fraction Parameter LCS LCSD MS MSD 

TIN 94.0 82.8 
TITANIUM 98.5 
VANADIUM 98.9 
ZINC 97.6 

voe 1, 1, 1,2-TETRACHLOROETHANE 98.6 92.1 
1, 1, 1-TRICHLOROETHANE 102.7 96.5 
1, 1,2,2-TETRACHLOROETHANE 100.4 79.0 
1, 1,2-TRICHLOROETHANE 94.7 83.3 
1, 1-DICHLOROETHANE 102.0 95.7 
1, 1-DICHLOROETHENE 96.9 87.6 
1,2,3-TRICHLOROPROPANE 84.7 
1,2-DIBROM0-3-CHLOROPROPANE 105.4 
1,2-DIBROMOETHANE 97.7 
1,2-DICHLOROETHANE 97.0 
1,2-DICHLOROPROPANE 94.1 
1,4-DIOXANE 79.2 
2-BUTANONE 90,7 
2-HEXANONE 98.4 

voe 4-METHYL-2-PENTANONE 92.7 
ACETONE 99.7 
ACETONITRILE 78.5 
BENZENE 94.9 
BROMODICHLOROMETHANE 95.1 
BROMOFORM 103.1 
BROMOMETHANE 80.7 
CARBON DISULFIDE 95.7 82.2 89.8 
CARBON TETRACHLORIDE 102.7 97.2 90.6 
CHLOROBENZENE 97.1 86.4 89.1 
CHLORODIBROMOMETHANE 96.7 88.6 91.3 
CHLOROETHANE 111.7 87.4 80.3 
CHLOROFORM 99.7 98.7 93.1 
CHLOROMETHANE 86.6 83.9 81.9 
CIS-1,2-DICHLOROETHENE 97.4 95.8 92.5 
CIS-1,3-DICHLOROPROPENE 99.7 79.7 79.9 
DIBROMOMETHANE 99.4 85.4 80.4 
DICHLORODIFLUOROMETHANE 95.7 
ETHYLBENZENE 94.4 
ISOBUTANOL 83.6 
METHYLENE CHLORIDE 104.7 
PROPIONITRILE 85.5 
STYRENE 94.6 
TETRACHLOROETHENE 97.0 



TABLE H-9 

SOLID MEAN PERCENT RECOVERIES OF LABORATORY BIAS INDICATORS FOR ROUNDS 1, 2, AND 3 
SWMU 13- (MINE FILL B) 

Fraction 

PAH 

PEST/PCB 

Round 3 
EXP* 

SWMU 16 - (CAST HIGH EXPLOSIVES FILUB146) 
NSWCCRANE 

CRANE, INDIANA 
PAGE70F9 

Mean Percent Recove 
Parameter LCS LCSD MS 

TOLUENE 94.9 86.8 
TOT AL XYLEN S 97.6 88.7 
TRANS-1,2-DICHLOROETHENE 95.7 89.8 
TRANS-1,3-DICHLOROPROPENE 101.6 77.7 
TRICHLOROETHENE 94.6 81.0 
TRICHLOROFLUOROMETHANE 94.7 
VINYL CHLORIDE 
2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO A ANTHRACENE 
BENZO A PYRENE 
BENZO B FLUORANTHENE 
BENZO G,H,I PERYLENE 
BENZO K FLUORANTHENE 
CHRYSENE 
DIBENZO A,H ANTHRACENE 
FLUORANTHENE 
FLUORENE 
INDENO 1,2,3-CD PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRE NE 
AROCLOR-1016 104.0 
AROCLOR-1260 108.0 

1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 112.0 
2,4,6-TRINITROTOLUENE 86.0 
2,4-DIAMIN0-6-NITROTOLUENE 94.0 
2,4-DINITROTOLUENE 108.0 
2,6-DIAMIN0-4-NITROTOLUENE 112.0 
2,6-DINITROTOLUENE 112.0 
2-AMIN0-4,6-DIN ITROTOLUENE 99.0 
2-NITROTOLUENE 107.0 
3,5-DINITROANILINE 114.0 
3-NITROTOLUENE 108.0 
4,4'-TN-AZOXY 103.0 
4-AMIN0-2,6-DINITROTOLUENE 
4-NITROTOLUENE 113.0 
DNX 98.0 

MSD 
92.0 
88.7 
88.0 
83.8 
117.6 



TABLE H-9 

SOLID MEAN PERCENT RECOVERIES OF LABORATORY BIAS INDICATORS FOR ROUNDS 1, 2, AND 3 
SWMU 13-(MINE FILL B) 

SWMU 16-(CAST HIGH EXPLOSIVES FILUB146) 
NSWCCRANE 

CRANE, INDIANA 
PAGE80F9 

Mean Percent Recovery 
Fraction Parameter LCS 

HMX 104.0 
MNX 102.0 
NITROBENZENE 109.0 
ROX 112.0 
TETRYL ~ 
TNX 97.0 

M ALUMINUM 109.2 
ANTIMONY 106.8 
ARSENIC 106.0 
BARIUM 108.6 
BERYLLIUM 101.6 
CADMIUM 105.6 
CALCIUM 107.1 
CHROMIUM 109.6 
COBALT 108.0 
COPPER 110.4 
IRON 103.9 
LEAD 108.6 
MAGNESIUM 108.2 
MANGANESE 109.8 
MERCURY 100.6 
NICKEL 111.0 
POTASSIUM ~:! 
SELENIUM 104.6 
SILVER 101.8 
SODIUM 108.9 
THALLIUM 106.2 
TIN 109.0 
VANADIUM 107.0 
ZINC 115.2 

PEST/PCB AROCLOR-1016 100.0 
AROCLOR-1260 102.0 

1 Percent recovery information was not available for chemical parameters. 
* All EXP results for Round 3 are vegetation samples 

-- Not applicable 
DIOX - Dioxins and furans 
EXP - Energetics 
HERB - Herbicides 
LCS - Laboratory control sample 

LCSD - Laboratory control sample duplicate 

LCSD MS 
-- "• 

-- 92.0 
>;,'., -- '~~ 

--
-- '.:.::.. 

-- 99.0 
-- --- 100.9 
-- 85.9 
-- 124.9 
-- 99.7 
-- 97.8 
-- 87.7 
-- 78.5 
-- 80.2 
-- 84.1 

tr ',} --
-- 82.9 
-- .. -- . 

-- 112.2 
-- 89.2 
-- 88.4 
-- 86.3 
-- 92.0 
-- 89.9 
-- 102.0 
-- 97.8 
-- 85.1 
-- 9 
-- 106.0 
-- 112.0 

MSD 

99.0 

84.0 

104.0 
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

111.0 
125.0 



TABLE H-9 

SOLID MEAN PERCENT RECOVERIES OF LABORATORY BIAS INDICATORS FOR ROUNDS 1, 2, AND 3 
SWMU 13-(MINE FILL B) 

Fraction 
M - Metals 
MS - Matrix spike 
MSD - Matrix spike duplicate 

SWMU 16-(CAST HIGH EXPLOSIVES FILUB146) 
NSWCCRANE 

CRANE, INDIANA 
PAGE90F9 

Mean Percent Recove 
Parameter LCS LCSD MS 

PEST/PCB - Pesticides and polychlorinated biphenyls 
RPD - Relative percent difference (See QAPP for calculation method) 
SVOAC- Semivolatile organic compound 
SUR - Surrogate compound 
TRG -Target compound 
VOC - Volatile organic compound 
WET-Wet chemistry parameters 

MSD 



TABLE H-10 

AQUEOUS MEAN PERCENT RECOVERIES OF LABORATORY BIAS INDICATORS FOR ROUNDS 1, 2 AND 3 
SWMU 13 - {MINE FILL B) 

Fraction 

SWMU 16-{CAST HIGH EXPLOSIVES FILUB146) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 1 OF10 

Mean Percent Recove 
Parameter LCS LCSD MS 

Composting operation<1
> 

NA NA NA NA 

Round 1 
DIOX 1,2,3,4,6, 7 ,8,9-0CDD 108.0 111.0 --

1,2,3,4,6,7,8,9-0CDF 104.5 110.5 --
1 ,2,3,4,6, 7 ,8-HpCDD 92.9 100.7 --
1,2,3,4,6,7,8-HpCDF 94.8 104.7 --
1,2,3,4,7,8,9-HpCDF 103.1 97.0 --
1,2,3,4,7,8-HxCDD 98.9 107.5 --
1,2,3,4,7,8-HxCDF 94.9 107.0 --
1,2,3,6,7,8-HxCDD 93.7 102.0 --
1,2,3,6,7,8-HxCDF 102.0 106.5 --
1,2,3,7,8,9-HxCDD 97.0 100.2 --
1,2,3,7,8,9-HxCDF 94.6 103.2 --
1,2,3,7,8-PeCDD 99.6 103.0 --
1,2,3,7,8-PeCDF 89.6 96.2 --
2,3,4,6,7,8-HxCDF 96.7 98.0 --
2,3,4, 7 ,8-PeCDF 111.0 123.0 --
2,3,7,8-TCDD 102.2 107.5 --
2,3, 7 ,8-TCDF 94.1 98.4 --

EXP 1,3,5-TRINITROBENZENE 91.1 -- 89.7 
1,3-DINITROBENZENE 92.7 -- 90.7 
2,4,6-TRINITROTOLUENE 97.1 -- 94.7 
2,4-DINITROTOLUENE 93.4 -- 90.0 
2,6-DI N ITROTOLU ENE 95.9 -- 92.7 
2-AMIN0-4,6-DINITROTOLUENE 94.1 -- 92.0 
2-NITROTOLUENE 95.3 -- 92.7 
3-NITROTOLUENE 94.6 -- 92.0 
4-AMIN0-2,6-DINITROTOLUENE 93.3 -- 91.0 
4-NITROTOLUENE 94.9 -- 92.7 
HMX 92.7 -- 77.3 
NITROBENZENE 93.6 -- 91.7 
PICRAMIC ACID ···· 1••!; -- JliBJ 
PICRICACID ,,. '·'. }) -- 108.0 ,.,, ,, 

ROX 88.4 -- ~·.'FJ;,•:·,·, 
' 

TETRYL 84.6 -- 82.7 
HERB HEXACHLOROPHENE ''•···~ ·~·'''' .. 

... 
--

PENTACHLOROPHENOL .. <•'*·rfl• . -- 11\·~!$¥,i't~f 

M ALUMINUM 93.3 -- 98.5 
ANTIMONY 96.3 -- 97.5 
ARSENIC 94.6 -- 96.7 

MSD 

NA 

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

90.7 
91.3 
95.0 
90.7 
93.3 
92.7 
92.3 
92.0 
91.7 
92.7 
75.0 
90.7 
86.0 
110.5 

~ . 

83.3 
;~ 

--
--
--



TABLE H-10 

AQUEOUS MEAN PERCENT RECOVERIES OF LABORATORY BIAS INDICATORS FOR ROUNDS 1, 2 AND 3 
SWMU 13- (MINE FILL B) 

SWMU 16 - (CAST HIGH EXPLOSIVES FILLJB146) 
NSWCCRANE 

CRANE, INDIANA 
PAGE20F10 

Mean Percent Recove 
Fraction Parameter LCS LCSD MS MSD 

M ~B~A~R~IU~M;.;._ ______________________ '--~9~7~.2;...._-1------------+-~9~8.~8--'------------' 
BERYLLIUM 94.4 99.4 
CADMIUM 95.2 95.1 
CALCIUM 93.2 99.3 
CHROMIUM 95.3 97.3 
COBALT 96.1 96.5 
COPPER 97.9 96.7 
IRON 98.9 97.7 
LEAD 93.4 94.0 
LITHIUM 94.6 97.8 
MAGNESIUM 96.0 97.2 
MANGANESE 97.2 102.2 
MERCURY 100.5 101.4 
NICKEL 97.6 97.0 
POTASSIUM 93.1 93.0 
SELENIUM 99.1 98.9 
SILVER 96.8 93.5 
SODIUM 94.3 98.3 
STRONTIUM 95.0 97.8 
THALLIUM 92.7 93.6 
TIN 96.4 96.6 

ZINC 115.7 
SVOC 1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 

(PAH) 2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 

(PAH) 2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NITROANILINE 
2-NITROPHENOL 
3,3'-DICHLOROBENZIDINE 
3,4-METHYLPHENOL 81.0 86.3 
3-NITROANILINE 91.3 93.0 



TABLE H-10 

AQUEOUS MEAN PERCENT RECOVERIES OF LABORATORY BIAS INDICATORS FOR ROUNDS 1, 2 AND 3 
SWMU 13-(MINE FILL B) 

Fraction 

SWMU 16-(CAST HIGH EXPLOSIVES FILLIB146) 
NSWCCRANE 

CRANE, INDIANA 
PAGE3OF10 

Mean Percent Recove 
Parameter LCS LCSD MS 

1------------------------t-:-4,~5~_D~IN~l=r=Ro=-~2~-M~E=r~H~Y~L=PH~E~N~O~L----------------------~ 

svoc 

(PAH) 
(PAH) 
(PAH) 
(PAH) 
(PAH) 
(PAH) 
(PAH) 
(PAH) 

(PAH) 

(PAH) 
(PAH) 

(PAH) 

(PAH) 

(PAH) 

4-BROMOPHENYL-PHENYLETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL-PHENYLETHER 
4-NITROANILINE 
4-NITROPHENOL 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO A ANTHRACENE 
BENZO[A PYRENE 
BENZO[B]FLUORANTHENE 
BENZO G,H,I PERYLENE 
BENZO K FLUORANTHENE 
BENZYL ALCOHOL 
BIS 2-CHLOROETHOXY METHANE 
BIS 2-CHLOROETHYL ETHER 
BIS 2-CHLOROISOPROPYL ETHER 
BIS 2-ETHYLHEXYL PHTHALATE 
BUTYLBENZYLPHTHALATE 
CHRYSENE 
DIBENZO[A,H ANTHRACENE 
DIBENZOFURAN 
DIETHYLPHTHALATE 
DIMETHYLPHTHALATE 
Dl-N-BUTYLPHTHALATE 
Dl-N-OCTYLPHTHALATE 
DIPHENYLAMINE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
INDENO 1,2,3-CD PYRENE 
ISOPHORONE 
NAPHTHALENE 
N-NITROSODIMETHYLAMINE 
N-NITROSO-Dl-N-PROPYLAMINE 
PHENANTHRENE 
PHENOL 



TABLE H-10 

AQUEOUS MEAN PERCENT RECOVERIES OF LABORATORY BIAS INDICATORS FOR ROUNDS 1, 2 AND 3 
SWMU 13 - (MINE FILL B} 

Fraction 
(PAH) 
voe 

voe 

PCB 

MISC 

SWMU 16-(CAST HIGH EXPLOSIVES FILL/B146} 
NSWCCRANE 

CRANE, INDIANA 
PAGE4OF10 

Mean Percent Recoverv 
Parameter LCS LCSD MS MSD 

PYRE NE 91.6 -- 87.5 87.5 
1, 1, 1-TRICHLOROETHANE -- -- 100.0 100.0 
1, 1,2,2-TETRACHLOROETHANE -- -- 90.0 93.0 
1, 1,2-TRICHLOROETHANE -- -- 88.0 83.0 
1, 1-DICHLOROETHANE -- -- 97.0 97.0 
1, 1-DICHLOROETHENE 102.8 -- 95.0 99.0 
1,2-DICHLOROETHANE -- -- 93.0 93.0 
1,2-DICHLOROPROPANE -- -- 98.0 97.0 
1,4-DIOXANE 87.2 -- 88.0 88.0 
2-BUTANONE -- -- 120.0 120.0 
2-HEXANONE -- -- 110.0 100.0 
4-METHYL-2-PENTANONE -- -- 110.0 110.0 
ACETONE -- -- 95.0 94.0 
ACETONITRILE 88.2 -- 90.0 86.0 
BENZENE 103.2 -- 97.0 98.0 
BROMODICHLOROMETHANE -- -- 96.0 96.0 
BROMOFORM -- -- 97.0 91.0 
BROMOMETHANE -- --~ 
CARBON DISULFIDE -- -- 120.0 120.0 
CARBON TETRACHLORIDE -- -- 110.0 110.0 
CHLOROBENZENE 96.2 -- 96.0 91.0 
CHLOROETHANE -- -- 79.0 77.0 
CHLOROFORM -- -- 99.0 99.0 
CHLO ROM ETHANE -- -- ~ -' CIS-1,2-DICHLOROETHENE -- -- 99.0 100.0 
CIS-1,3-DICHLOROPROPENE -- -- 94.0 93.0 
DIBROMOCHLOROMETHANE -- -- 93.0 95.0 
ETHYLBENZENE -- -- 98.0 95.0 
ISOBUTYL ALCOHOL 98.3 -- 98.0 89.0 
METHYLENE CHLORIDE -- -- 92.0 98.0 
PROPIONITRILE 99.5 -- 94.0 90.0 
STYRENE -- -- 92.0 93.0 
TETRACHLOROETHENE -- -- 100.0 95.0 
TOLUENE 92.0 -- 90.0 88.0 
TRANS-1,2-DICHLOROETHENE -- -- 94.0 96.0 
TRANS-1,3-DICHLOROPROPENE -- -- 82.0 76.0 
TRICHLOROETHENE 98.2 -- 97.0 96.0 
VINYL CHLORIDE -- -- /!;--AROCLOR-1016 90.0 -- -- --
AROCLOR-1260 87.0 -- -- --
AMMONIA AS N (EPA 350.1) 103.8 -- 89.8 89.3 
NITRATE/NITRITE (EPA 353.2) 104.7 -- 99.5 97.5 



TABLE H-10 

AQUEOUS MEAN PERCENT RECOVERIES OF LABORATORY BIAS INDICATORS FOR ROUNDS 1, 2 AND 3 
SWMU 13- (MINE FILL B) 

Fraction 
Round 2 
EXP 

EXP 

M 

SWMU 16-(CAST HIGH EXPLOSIVES FILUB146) 
NSWCCRANE 

CRANE, INDIANA 
PAGES OF 10 

Mean Percent Recovery 
Parameter LCS LCSD MS MSD 

1,3,5-TRINITROBENZENE 96.6 -- 95.4 88.3 
1,3-DINITROBENZENE 97.0 -- 94.4 87.3 
2,2',6,6'-TETRANITR0-4,4'-AZOXYTOLUENE -- --
2,4,6-TRINITROTOLUENE 96.6 -- 87.1 
2,4-DIAMIN0-6-NITROTOLUENE 118.3 -- 120.3 
2,4-DINITROTOLUENE 87.4 -- 85.7 80.0 
2,6-DIAMIN0-4-NITROTOLUENE 107.2 -- 96.7 104.9 
2,6-DINITROTOLUENE 90.3 -- 86.8 80.4 
2-AMIN0-4,6-DINITROTOLUENE 97.0 -- 102.9 94.5 
2-NITROTOLUENE 82.3 -- 78.5 CIC 3,5-DINITROANILINE -- -- 112.1 
3-NITROTOLUENE 79.9 -- 76.0 
4-AMIN0-2,6-DINITROTOLUENE 99.0 -- 107.7 94.4 
4-NITROTOLUENE 83.2 -- 80.6 75.8 
DNX -- -- 87.1 89.4 
HMX 94.6 -- 96.8 77.6 
MNX -- -- 108.2 112.8 
NITROBENZENE 93.8 -- 92.1 86.3 
ROX 102.9 ~ 81.7 -- . 
TETRYL 91.2 -- 90.3 83.3 
TNX -- -- 92.7 105.0 
ALUMINUM 100.5 -- 104.9 --
ANTIMONY 96.4 -- 98.6 --
ARSENIC 97.9 -- 100.4 --
BARIUM 97.3 -- 120.8 --
BERYLLIUM 96.0 -- 97.1 --
CADMIUM 96.6 -- 97.0 --
CALCIUM 100.2 -- 97.2 --
CHROMIUM 100.3 -- 100.7 --
COBALT 96.8 -- 94.4 --
COPPER 98.6 -- 96.2 --
IRON 99.6 -- 100.5 --
LEAD 96.4 -- 95.3 --
MAGNESIUM 99.1 -- 111.5 --
MANGANESE 99.0 -- 101.2 --

. MERCURY 97.1 -- 103.6 --
NICKEL 98.2 -- 97.2 --
POTASSIUM 102.9 -- 104.5 --
SELENIUM 99.1 -- 104.2 --
SILVER 91.2 -- 88.9 --
SODIUM 98.5 -- .. 1~-.7\ifil --



TABLE H-10 

AQUEOUS MEAN PERCENT RECOVERIES OF LABORATORY BIAS INDICATORS FOR ROUNDS 1, 2 AND 3 
SWMU 13 ·(MINE FILL B) 

SWMU 16-(CAST HIGH EXPLOSIVES FILLJB146) 
NSWCCRANE 

CRANE, INDIANA 
PAGES OF 10 

Mean Percent Recove 
Fraction Parameter LCS LCSD MS MSD 

THALLIUM 98.4 96.8 
TIN 96.8 96.2 
TITANIUM 98.8 100.3 
VANADIUM 98.9 101.0 
ZINC 96.9 100.5 

MF ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 

MF LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
TIN 
TITANIUM 
VANADIUM 
ZINC 

MISC AMMONIA-N 105.1 
CHLORIDE 98.9 96.8 97.6 
NITRITE/NITRATE-N 101.5 88.0 86.7 
SULFATE 100.5 95.4 94.2 
TOTAL ORGANIC CARBON 100.7 84.3 86.3 

voe 1, 1, 1,2-TETRACHLOROETHANE 95.1 103.0 97.5 
1, 1, 1-TRICHLOROETHANE 105.4 117.0 110.0 
1, 1,2,2-TETRACHLOROETHANE 91.4 85.5 83.0 
1, 1,2-TRICHLOROETHANE 95.4 93.8 93.1 
1, 1-DICHLOROETHANE 105.9 109.0 106.8 
1, 1-DICHLOROETHENE 103.9 110.0 108.5 
1,2,3-TRICHLOROPROPANE 85.4 
1,2-DIBROM0-3-CHLOROPROPANE 106.4 



TABLE H-10 

AQUEOUS MEAN PERCENT RECOVERIES OF LABORATORY BIAS INDICATORS FOR ROUNDS 1, 2 AND 3 
SWMU 13 - (MINE FILL B) 

Fraction 

voe 

OVG 

PAH 

SWMU 16-(CAST HIGH EXPLOSIVES FILUB146) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 7OF10 

Mean Percent Recover v 
Parameter LCS LCSD MS MSD 

1,2-DIBROMOETHANE 95.5 -- 94.5 90.2 
1,2-DICHLOROETHANE 97.3 -- 101.0 98.8 
1,2-DICHLOROPROPANE 98.4 .... 99.0 98.2 
1,4-DIOXANE 88.0 -- 90.0 93. 7 
2-BUTANONE 98.4 .... 80.3 87 .1 
2-HEXANONE 106.1 -- 78.4 79.9 
4-METHYL-2-PENTANONE 99.8 ... 85.7 86.0 
ACETONE 104.3 -- 77.0 76.8 
ACETONITRILE 87.0 -- 86.3 87.0 
BENZENE 98.1 -- 103.8 99.0 
BROMODICHLOROMETHANE 94.5 -- 97.2 96.6 
BROMOFORM 102.8 -- 99.5 99.3 
BROMOMETHANE 76.1 -- -...+--7"""'"5_.4,....... 

i.,;;;;C;.;...A;_;;R.;.;;B:.;:O;.;.;N;.;.;:D:;...;IS~U:.;..;L;;...;F.::;ID __ E....__-------~.....:9...;:;4.;...;.2_+--__ ---fll 121.0 115.0 

CARBON TETRACHLORIDE 103.9 -- 116.0 107.3 
CHLOROBENZENE 97.2 -- 98.0 102.0 
CHLORODIBROMOMETHANE 99.5 -- 105.0 95.9 
CHLOROETHANE 96.9 -- 98.4 98.0 
CHLOROFORM 102.4 -- 108.6 106.0 
CHLOROMETHANE 92.8 -- 87.3 87.0 
CIS-1,2-DICHLOROETHENE 102.1 -- 106.5 105.7 
CIS-1,3-DICHLOROPROPENE 101.4 -- 97.0 96.3 
DIBROMOMETHANE 102.3 -- 104.7 102.7 
DICHLORODIFLUOROMETHANE 84.5 -- 89.8 86.9 
ETHYLBENZENE 95.8 -- 102.0 96.0 
ISOBUTANOL 93.9 -- 92.7 94.7 
METHYLENE CHLORIDE 106.8 -- 110.8 104.6 
PROPIONITRILE 90.7 -- 92.0 95.3 
STYRENE 97.6 -- 104.0 98.0 
TETRACHLOROETHENE 96.9 -- 102.0 102.0 
TOLUENE 96.1 -- 103.0 98.0 
TOTAL XYLENES 98.6 -- 100.0 96.5 
TRANS-1,2-DICHLOROETHENE 99.8 -- 106.3 103.3 
TRANS-1,3-DICHLOROPROPENE 97.8 -- 89.3 91.3 
TRICHLOROETHENE 98.7 -- 103.8 101.0 
TRICHLOROFLUOROMETHANE 103.5 -- 118.0 117.0 
VINYL CHLORIDE 96.7 -- 98.3 96.3 
ETHANE 100.0 100.3 
ETHENE 100.0 101.0 
METHANE 100.5 101.0 



TABLE H-10 

AQUEOUS MEAN PERCENT RECOVERIES OF LABORATORY BIAS INDICATORS FOR ROUNDS 1, 2 AND 3 
SWMU 13 ·(MINE FILL B) 

Fraction 

PCB 

Round 3 
EXP 

M 

SWMU 16-(CAST HIGH EXPLOSIVES FILL/8146) 
NSWCCRANE 

CRANE, INDIANA 
PAGE80F10 

Parameter 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO A ANTHRACENE 
BENZO A PYRENE 
BENZO B FLUORANTHENE 
BENZO G,H,l)PERYLENE 
BENZO K FLUORANTHENE 
CHRYSENE 
DIBENZO A,H ANTHRACENE 
FLUORANTHENE 
FLUOR ENE 
INDENO 1,2,3-CD PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRE NE 
AROCLOR-1016 
AROCLOR-1260 

1,3,5-TRINITROBENZENE 100.5 
1,3-DINITROBENZENE 102.6 
2,4,6-TRINITROTOLUENE 97.5 
2,4-DIAMIN0-6-NITROTOLUENE 104.7 
2,4-DINITROTOLUENE 93.7 
2,6-DIAMIN0-4-NITROTOLUENE 123.7 
2,6-DINITROTOLUENE 98.8 
2-AMIN0-4,6-DIN ITROTOLUENE 92.6 
2-NITROTOLUENE 87.5 
3,5-DINITROANILINE 101.7 
3-NITROTOLUENE 86.5 
4,4'-TN-AZOXY ,,, 

4-AMIN0-2,6-DINITROTOLUENE 102.6 
4-NITROTOLUENE 91.6 
DNX 82.3 
HMX 100.4 
MNX 93.7 
NITROBENZENE 99.6 
RDX 105.6 
TETRYL 
TNX 

~' 

ALUMINUM 102.7 
ANTIMONY 97.1 
ARSENIC 94.6 

95.5 95.6 
96.3 96.8 
90.3 91.3 
107.0 109.0 
86.5 87.4 
112.0 102.0 
91.3 92.4 
88.8 89.8 
79.5 79.9 
111.0 111.0 
77.5 77.1 

99.3 100.1 
83.6 83.9 
84.0 83.0 
103.3 99.5 
93.0 97.0 
92.3 92.4 



TABLE H-10 

AQUEOUS MEAN PERCENT RECOVERIES OF LABORATORY BIAS INDICATORS FOR ROUNDS 1, 2 AND 3 
SWMU 13 - (MINE FILL B) 

Fraction 

MF 

SWMU 16 ·(CAST HIGH EXPLOSIVES FILUB146) 
NSWCCRANE 

CRANE, INDIANA 
PAGE9OF10 

Mean Percent Recoverv 
Parameter LCS LCSD MS 

BARIUM 101.9 -- 102.9 
BERYLLIUM 97.8 -- 103.9 
CADMIUM 96.6 -- 99.9 
CALCIUM 103.8 -- -CHROMIUM 102.0 -- 104.2 
COBALT 102.8 -- 109.0 
COPPER 104.7 -- 109.9 
IRON 102.9 -- 108.0 
LEAD 104.0 -- 104.5 
MAGNESIUM 102.9 -- 97.8 
MANGANESE 99.7 -- 95.6 
MERCURY 97.8 -- 97.5 
NICKEL 109.1 -- 108.1 
POTASSIUM 102.5 -- 100.2 
SELENIUM 90.1 -- 92.1 
SILVER 96.1 -- 101.1 
SODIUM 106.0 -- -THALLIUM 95.7 -- 116.8 
TIN 102.4 -- 96.6 
VANADIUM 104.0 -- 107.8 
ZINC 94.9 -- 94.6 
ALUMINUM -- -- 97.4 
ANTIMONY -- -- 103.4 
ARSENIC -- -- 95.5 
BARIUM -- -- 94.3 
BERYLLIUM -- -- 105.2 
CADMIUM -- -- 93.9 
CALCIUM -- -- 101.5 
CHROMIUM -- -- 104.1 
COBALT -- -- 107.6 
COPPER -- -- 111.9 
IRON -- -- 105.5 
LEAD -- -- 104.1 
MAGNESIUM -- -- 105.2 
MANGANESE -- -- 103.1 
MERCURY -- -- 104.0 
NICKEL -- -- 101.5 
POTASSIUM -- -- 96.6 
SELENIUM -- -- 90.1 
SILVER -- -- 97.8 
SODIUM -- -- 124.9 
THALLIUM -- -- 111.2 

MSD 
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--



TABLE H-10 

AQUEOUS MEAN PERCENT RECOVERIES OF LABORATORY BIAS INDICATORS FOR ROUNDS 1, 2 AND 3 
SWMU 13 - (MINE FILL B) 

SWMU 16-(CAST HIGH EXPLOSIVES FILUB146) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 100F 10 

Mean Percent Recovery 
Fraction Parameter LCS 

TIN --
VANADIUM --
ZINC --

MISC NITRITE/NITRATE-N 99.0 

1 Percent recovery information was not available for chemical parameters. 

-- . Not applicable 
DIOX - Dioxins and furans 
EXP - Energetics 
HERB - Herbicides 
LCS - Laboratory control sample 
LCSD - Laboratory control sample duplicate 
M - Metals 
MISC - Miscellaneous anlalyses 
MS - Matrix spike 
MSD - Matrix spike duplicate 
OVG - Organic Gases 
PCB - Polychlorinated biphenyls 
PEST/PCB - Pesticides and polychlorinated biphenyls 
RPD - Relative percent difference (See QAPP for calculation method) 
SUR - Surrogate compound 
SVOC - Semivolatile organic compound 
TRG - Target compound 
VOC - Volatile organic compound 

LCSD MS 
-- 108.9 
-- 105.0 
-- 99.0 
-- 90.7 

MSD 
--
--
--

91.0 



TABLE H-11 

RELATIVE PERCENT DIFFERENCES IN EXCESS OF REFERENCE P01NTS FOR LABORATORY CONTROL 
SAMPLES AND MATRIX SPIKES 

COMPOSTING DATA, AND ROUNDS 1, 2, AND 3 

SWMU 13- (MINE FILL 8) 11> 

NSWCCRANE 
CRANE, INDIANA 

PAGE 1 OF3 

Round and Matrix Analvte Sample MS/MSD RPO> 50% 
Composting Operation Soil Samples 

EXP HMX MF81CS526 60.2 

ROX 810M10419073 60.1 

ROX 810M16907092 54.5 

ROX 810N10214051 86.5 

ROX MF8PES246 118.8 

ROX MF8PES316 65.2 

TETRYL 810$13619031 59.2 

TETRYL 810817512051 75.5 

TETRYL 810821237032 55.7 

M CHROMIUM MF81CS664 53.4 

IRON RKYICS010 72.1 

MANGANESE RKYICS010 64.6 

MERCURY G9J 150195011 79.2 

MERCURY MF81CS726 163.8 

voe ACETONE MF81CS410 121.2 

ACETONE MF81CS431 110.1 

ACETONE MF81CS437 90.9 

Composting Operation Aqueous Samples 

NA NA NA NA 

Round 1 Soil Samples 

DIOX 2,3,7,8-TCDF 1388040204 103.9 

svoc 2,4-0IMETHYLPHENOL 168$260002 77.4 

2-METHYLPHENOL 1688260002 52.8 

3,3'-0ICHLOR08ENZIDINE 1388040002 200.0 

3,4-METHYLPHENOL 168$260002 56.1 

3-NITROANILINE 13SS040002 82.8 

4-CHLOROANILINE 138$040002 80.0 

4-CHLOROANILINE 1688260002 54.2 

4-NITROANILINE 13SS040002 76.2 

HEXACHLOROCYCLOPENTAOIENE 168$260002 95.1 

HEXACHLOROETHANE 1688260002 52.8 

ACENAPHTHENE 1380050004 66.7 

ANTHRACENE 1380050004 200.0 

8ENZO[A]ANTHRACENE 1380050004 200.0 

8ENZO[A]PYRENE 1380050004 200.0 

8ENZ0[8)FLUORANTHENE 1380050004 200.0 

8ENZ0[8]FLUORANTHENE 1680060004 50.3 

8ENZO[G,H,l]PERYLENE 1380050004 200.0 

8ENZO[K]FLUORANTHENE 1380050004 200.0 

CHRYSENE 1380050004 200.0 

DIBENZO[A,H)ANTHRACENE 1380050004 62.7 



TABLE H-11 

RELATIVE PERCENT DIFFERENCES IN EXCESS OF REFERENCE POINTS FOR LABORATORY CONTROL 
SAMPLES AND MATRIX SPIKES 

COMPOSTING DATA, AND ROUNDS 1, 2, AND 3 

SWMU 13 ·(MINE FILL B)<1> 

NSWCCRANE 
CRANE, INDIANA 

PAGE20F3 

Round and Matrix Analyte Sample MS/MSD RPO > 50% 
FLUORANTHENE 1350050004 200.0 

INOEN0[1,2,3-CO]PYRENE 1350050004 200.0 

PHENANTHRENE 1350050004 200.0 

PYRENE 1350050004 200.0 

Analyte Sample MS·MSD RPO > 30% 
Round 1 Aqueous Samples 
5VOC 2,4,6-TRIBROMOPHENOL (2> 16GW0501 51.7 

2,4,5-TRICHLOROPHENOL 16GW0501 81.3 

2,4,6-TRICHLOROPHENOL 165W0201 40.0 

2,4,6-TRICHLOROPHENOL 16GW0501 52.4 

2,4-0ICHLOROPHENOL 16GW0501 68.9 

2,4-0INITROPHENOL 165W0201 200.0 

2,4-0INITROPHENOL 16GW0501 200.0 

2-CHLOROPHENOL 16GW0501 35.3 

2-NITROPHENOL 165W0201 94.6 

2-NITROPHENOL 16GW0501 114.8 

4,6-0INITR0-2-METHYLPHENOL 165W0201 200.0 

4,6-0INITR0-2-METHYLPHENOL 16GW0501 200.0 

4-CHLOR0-3-METHYLPHENOL 16GW0501 51.9 

4-NITROPHENOL 165W0201 134.5 

4-NITROPHENOL 16GW0501 133.3 

HEXACHLOROCYCLOPENTAOIENE 16GW0501 63.4 
PHENOL 16GW0501 33.3 

I Analyte Sample MS/MSD RPO > 50% 
Round 2 Soil Samples 
voe I OICHLOROOIFLUOROMETHANE 1658480203 200.0 

Analvte Sample MS/MSD RPO > 30% 
Round 2 Aqueous Samples 
EXP 2,2' ,6,6'-TETRANITR0-4,4'-AZOXYTOLUENE 13GWT3601 36.4 

2,4-0IAMIN0-6-NITROTOLUENE 13GWT3601 36.6 
2,4-0IAMIN0-6-NITROTOLUENE 135W1302 39.5 
2,6-0IAMIN0-4-NITROTOLUENE 13GWT3601 33.8 
2,6-0INITROTOLUENE 13GWT2102 31.4 
2-AMIN0-4,6-0INITROTOLUENE 135W1302 38.5 
3,5-0INITROANILINE 13GWT3601 33.6 
3,5-0INITROANILINE 135W1302 179.5 
4-AMIN0-2,6-0INITROTOLUENE 135W1302 53.6 
4-NITROTOLUENE 13GWT2102 141.9 
MNX 13GWT0102 64.0 



TABLE H-11 

RELATIVE PERCENT DIFFERENCES IN EXCESS OF REFERENCE POINTS FOR LABORATORY CONTROL 
SAMPLES AND MATRIX SPIKES 

COMPOSTING DATA, AND ROUNDS 1, 2, AND 3 

SWMU 13 - (MINE FILL B) <1> 

NSWCCRANE 
CRANE, INDIANA 

PAGE30F3 

Round and Matrix Analyte 
MNX 

MNX 

MNX 

TNX 

TNX 

Miscellaneous AMMONIA-N 

AMMONIA-N 

AMMONIA-N 

SVOA PY RENE 

Analyte 
Round 3 Solid Samples 
EXP 2,4,6-TRINITROTOLUENE 

3-NITROTOLUENE 

DNX 

HMX 

RDX 

I 
Round 3 Aqueous Samples 
EXP IRDX 

DIOX = Dioxins and furans 
EXP = Explosives 
TRG =Target compounds 
SUR = Surrogates 
HERB = Herbicide 
MS = Matrix spike 
MSD = Matrix spike duplicate 
NA = Not applicable 

Analvte 

Sample 
13GWT2102 

13GWT3601 

13SW1302 

13GWT3601 

13SW1302 

13GWT0102 

13SW1102 

13SW1302 

13SW3201 

Sample 

13VG006010001 

13VG006010001 

13VG006010001 

13VG006010001 

13VG006010001 

Sample 

16GWT1002 

RPD = Relative percent difference (See QAPP for calculation method) 
SVOC = Semivoatile organic compound 
VOC = Volatile organic compound 

MS/MSD RPO > 50% 
45.9 
37.8 
33.7 
40.0 
34.4 
48.0 
34.1 
47.0 
30.5 

MS/MSD RPO > 50% 

54 
207 
203 
64 
51 

MS/MSD RPO > 30% 

36.4 

1 Inorganic and organic parameter precision for LCS/LCSD and MS/MSD pairs that exceed reference points. 

The reference points are: 30% (aqueous matrix) and 50% (solid matrix). A limited number of LCS/LCSI 
pairs exceed the reference points for the Composting Operation only; see Section 3.3.4 of text for tallie~ 
All field QC blanks are omitted from this tally. 
All Soil and Water LCS RPDs were less than 50%. 
2 Surrogate Compound 



Fraction Sample 
omposting 1perat1on c 0 

EXP BIOM10419052 
BIOM10419113 
BIOM10419113 
BIOM10609113 
BIOM10609113 
BIOM10900113 
BIOM11100113 
BIOM11100113 
BIOM11100113 
BIOM11300091 
BIOM11309113 
BIOM11309113 
BIOM11500091 
BIOM11508091 
BIOM12007091 
BIOM12309052 
BIOM12309113 
BIOM12809091 
BIOM12809091 
BIOM13210113 
BIOM13210113 
BIOM13811091 
BIOM14011052 
BIOM14011052 
BIOM14011113 
BIOM14011113 
BIOM14511052 
BIOM14814052 

TABLE H-12 

RPDs<1> EXCEEDING REFERENCE POINTS FOR FIELD AND LABORATORY DUPLICATES 
COMPOSITNG DATA, AND ROUNDS 1, 2, AND 3 

SWMU 13 -(MINE FILL B)<2> 

SWMU 16- (CAST HIGH) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 1OF14 

SEDIMENT RPO SOIL RPO> SURFACE WATER GROUND WATER 
>50% 50% RPD>30% RPD>30% 

Parameter FDUP I LOUP <3l FDUP I LOUP <3l Loup<3l I FDUP Loup<3l I FDUP 

2,4,6-TRINITROTOLUENE -- -- 66.1 -- -- -- -- NA 
HMX -- -- 63.6 -- -- -- -- NA 
ROX -- -- 162.0 -- -- -- -- NA 
HMX -- -- 76.9 -- -- -- -- NA 
ROX -- -- 163.4 -- -- -- -- NA 
4-AMIN0-2,6-0INITROTOLUENE -- -- 72.8 -- -- -- -- NA 
2,4,6-TRINITROTOLUENE -- -- 104.6 -- -- -- -- NA 
2-AMIN0-4,6-0INITROTOLUENE -- -- 85.3 -- -- -- -- NA 
4-AMIN0-2,6-0INITROTOLUENE -- -- 72.7 -- -- -- -- NA 

HMX -- -- 50.8 -- -- -- -- NA 
2,4,6-TRINITROTOLUENE -- -- 145.7 -- -- -- -- NA 

ROX -- -- 107.8 -- -- -- -- NA 
2,4,6-TRINITROTOLUENE -- -- 86.2 -- -- -- -- NA 
ROX -- -- 67.1 -- -- -- -- NA 
ROX -- -- 87.4 -- -- -- -- NA 

ROX -- -- 179.7 -- -- -- -- NA 

ROX -- -- 121.3 -- -- -- -- NA 
2,4,6-TRINITROTOLUENE -- ·-- 79.2 -- -- -- -- NA 
ROX -- -- 89.2 -- -- -- -- NA 

2,4,6-TRINITROTOLUENE -- -- 97.3 -- -- -- -- NA 

ROX -- -- 68.3 -- -- -- -- NA 

ROX -- -- 167.4 -- -- -- -- NA 

HMX -- -- 80.6 -- -- -- -- NA 

ROX -- -- 188.9 -- -- -- -- NA 

HMX -- -- 88.6 -- .. .. . . NA 

ROX .. .. 167.5 -- -· .. .. NA 

ROX .. .. 68.5 .. .. .. - NA 

ROX .. -· 148.7 .. .. -- .. NA 

VEGETATION 

FDUP 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Fraction Sample 
BIOM15212052 
BIOM15212052 
BIOM15212113 
BIOM15315052 
BIOM15609031 
BIOM15609092 
BIOM15709053 
BIOM15709113 
BIOM15709113 
BIOM16110032 
BIOM16110032 
BIOM16410053 
BIOM16410093 
BIOM16410093 

EXP BIOM16907052 
BIOM16907052 
BIOM16907113 
BIOM16907113 
BIOM17310052 
BIOM17310113 
BIOM18115052 
BIOM18115113 
BIOM18516052 
BIOM18533641 
BIOM19318112 
BIOM19318112 
BIOM19331072 
BIOM19331072 
BIOM19922071 

TABLE H-12 

RPDS<1
> EXCEEDING REFERENCE POINTS FOR FIELD AND LABORATORY DUPLICATES 

COMPOSITNG DATA, AND ROUNDS 1, 2, AND 3 

SWMU 13 - (MINE FILL B) <2> 

SWMU 16-(CAST HIGH) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 20F14 

SEDIMENT RPO SOILRPD > SURFACE WATER GROUND WATER 
>50% 50% RPD>30% RPD>30% 

Parameter FDUP LDUP 131 FDUP LDUP 131 LDUP 131 FDUP LDUP 131 FDUP 
2,4,6-TRINITROTOLUENE -- -- 107.6 -- -- -- -- NA 
HMX -- -- 92.0 -- -- -- -- NA 
ROX -- -- 130.1 -- -- -- -- NA 
ROX -- -- 69.6 -- -- -- -- NA 
ROX -- -- 106.1 -- -- -- -- NA 
HMX -- -- 53.3 -- -- -- -- NA 
HMX -- -- 95.7 -- -- -- -- NA 
HMX -- -- 75.6 -- -- -- -- NA 
ROX -- -- 113.9 -- -- -- -- NA 
HMX -- -- 70.2 -- -- -- -- NA 
ROX -- -- 74.7 -- -- -- -- NA 
ROX -- -- 65.9 -- -- -- -- NA 
HMX -- -- 95.5 -- -- -- -- NA 
ROX -- -- 100.6 -- -- -- -- NA 
HMX -- -- 108.2 -- -- -- -- NA 
ROX -- -- 121.4 -- -- -- -- NA 
HMX -- -- 53.8 -- -- -- -- NA 
ROX -- -- 93.6 -- -- -- -- NA 
HMX -- -- 94.8 -- -- -- -- NA 
ROX -- -- 144.1 -- -- -- -- NA 
ROX -- -- 138.0 -- -- -- -- NA 
ROX -- -- 94.1 -- -- -- -- NA 
ROX -- -- 90.5 -- -- -- -- NA 
HMX -- -- 59.4 -- -- -- -- NA 
HMX -- -- 106.6 -- -- -- -- NA 
ROX -- -- 168.2 -- -- -- -- NA 
2,4,6-TRINITROTOLUENE -- -- 70.6 -- -- -- -- NA 
HMX -- -- 54.9 -- - - -- NA 
ROX -- -- 64.2 -- -- - -- NA 

VEGETATION 

FDUP 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Fraction Samole 
BIOM 19969092 
BIOM 19969092 
BIOM20921091 
BIOM21020052 
BIOM21020052 
BIOM21020113 
BIOM21020113 
BIOM21318052 
BIOM21318052 
BIOM21318113 
BIOM21523052 
BIOM21523113 
BION10500053 
BION10500053 
BION 10500053 
BION20018033 
BION20018033 
BION21617052 
BION21617052 
BIOS10300052 
BIOS10300052 
BIOS10300052 
810810315091 
BIOS10315091 
BIOS10700051 
BIOS11000091 
BIOS11000091 
BIOS11000091 
BIOS11000091 

TABLE H-12 

RPDs<1
> EXCEEDING REFERENCE POINTS FOR FIELD AND LABORATORY DUPLICATES 

COMPOSITNG DATA, AND ROUNDS 1, 2, AND 3 

SWMU 13 - (MINE FILL B) <2> 

SWMU 16-(CAST HIGH) 
NSWCCRANE 

CRANE, INDIANA 
PAGE3 OF14 

SEDIMENT RPO SOIL RPO> SURFACE WATER GROUND WATER 
>50% 50% RPD>30% RPD>30% 

Parameter FDUP Loup<3> FDUP Loup<3> LDUP 131 FDUP LDUP 131 FDUP 
HMX -- -- 85.8 -- -- -- -- NA 
ROX -- -- 69.5 -- -- -- -- NA 
2,4,6-TRINITROTOLUENE -- -- 118.0 -- -- -- -- NA 
2,4,6-TRINITROTOLUENE -- -- 173.0 -- -- -- -- NA 
ROX -- -- 143.5 . -- -- -- -- NA 
HMX -- -- 72.8 -- -- -- -- NA 
ROX -- -- 113.7 -- -- -- -- NA 
HMX -- -- 63.0 -- -- -- -- NA 
ROX -- -- 161.2 -- -- -- -- NA 
ROX -- -- 78.2 -- -- -- -- NA 
ROX -- -- 133.1 -- -- -- -- NA 
ROX -- -- 173.2 -- -- -- -- NA 
2,4,6-TRINITROTOLUENE -- -- 181.5 -- -- -- -- NA 
HMX -- -- 55.5 -- -- -- -- NA 
ROX -- -- 105.3 -- -- -- -- NA 
HMX -- -- 92.3 -- -- -- -- NA 
ROX -- -- 100.0 -- -- -- -- NA 
HMX -- -- 106.1 -- -- -- -- NA 
ROX -- -- 167.0 -- -- -- -- NA 
2,4,6-TRINITROTOLUENE -- -- 188.6 -- -- -- -- NA 
HMX -- -- 190.1 -- -- -- -- NA 
ROX -- -- 188.3 -- -- -- -- NA 
HMX -- -- 74.1 -- -- -- -- NA 
ROX -- -- 129.7 -- -- -- -- NA 
2,4,6-TRINITROTOLUENE -- -- 95.9 -- -- -- -- NA 
1,3,5-TRINITROBENZENE -- -- 105.2 -- -- - -- NA 
2,4,6-TRINITROTOLUENE -- -- 54.3 -- -- -- -- NA 
2-AMIN0-4,6-0INITROTOLUENE -- -- 90.6 -- -- -- -- NA 
HMX -- -- 80.7 -- -- -- -- NA 

VEGETATION 

FDUP 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Fraction Sample 
810811209052 
810811209113 
810811400052 

EXP 810811400113 
810811707113 
810812207052 
810812207113 
810812509052 
810812509113 
810812509113 
810812509113 

_, 810812707052 
810812707052 
810812707052 
810812707052 
810812911052 
810812911052 
810813308091 
810813308091 
810813509113 
810813509113 
810813609091 
810813619052 
810813619052 
810813619052 
810813619113 
810813619113 
810814313052 
810814313113 

TABLE H-12 

RPDs<1
> EXCEEDING REFERENCE POINTS FOR FIELD AND LABORATORY DUPLICATES 

COMPOSITNG DATA, AND ROUNDS 1, 2, AND 3 

SWMU 13 - (MINE FILL B) <2> 

SWMU 16- (CAST HIGH) 
NSWCCRANE 

CRANE, INDIANA 
PAGE40F 14 

SEDIMENT RPO SOIL RPO> SURFACE WATER GROUND WATER 
>50% 50% RPD>30% RPD>30% 

Parameter FDUP LDUP 131 FDUP LDUP 131 LDUP 131 FDUP LDUP 131 FDUP 
HMX -- -- 57.6 -- -- -- NA 
ROX -- -- 56.5 -- -- -- -- NA 
2,4,6-TRINITROTOLUENE -- -- 77.7 -- -- -- -- NA 
2,4,6-TRINITROTOLUENE -- -- 76.9 -- -- -- -- NA 
ROX -- -- 144.4 -- -- -- -- NA 
2,4,6-TRINITROTOLUENE -- -- 184.8 -- -- -- -- NA 
ROX -- -- 86.3 -- -- -- -- NA 
2,4,6-TRINITROTOLUENE -- -- 163.6 -- -- -- -- NA 
2,4,6-TRINITROTOLUENE -- -- 148.6 -- -- -- -- NA 
HMX -- -- 132.8 -- -- -- -- NA 
ROX -- -- 75.7 -- -- -- -- NA 
2,4,6-TRINITROTOLUENE -- -- 165.5 -- -- -- -- NA 
4-AMIN0-2,6-0INITROTOLUENE -- -- 94.4 -- -- -- -- NA 
HMX -- -- 122.8 -- -- -- -- NA 
ROX -- -- 147.2 -- -- -- -- NA 
2,4,6-TRINITROTOLUENE -- -- 149.8 -- -- -- -- NA 
ROX -- -- 107.5 -- -- -- -- NA 
2,4,6-TRINITROTOLUENE -- -- 164.3 -- -- -- -- NA 
ROX -- -- 54.5 -- -- -- -- NA 
2,4,6-TRINITROTOLUENE -- -- 151.7 -- -- -- -- NA 
4-AMIN0-2,6-0INITROTOLUENE -- -- 50.7 -- -- -- -- NA 
ROX -- -- 112.4 -- -- -- -- NA 
2-AMIN0-4,6-0INITROTOLUENE -- -- 63.5 -- -- -- -- NA 
4-AMIN0-2,6-0INITROTOLUENE -- -- 111.7 -- -- -- -- NA 
ROX -- -- 91.6 -- -- -- -- NA 
4-AMIN0-2,6-0INITROTOLUENE -- -- 55.4 - -- -- -- NA 
ROX -- -- 52.3 -- - -- -- NA 
2,4,6-TRINITROTOLUENE -- -- 112.5 -- -- -- -- NA 
2,4,6-TRINITROTOLUENE -- -- 150.5 -- -- -- - NA 

VEGETATION 

FDUP 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

·NA 
NA 
NA 
NA 



Fraction Sample 
810S14618091 
810S14618091 
810S14710052 
810S14710052 
810S14710113 
810S14710113 
810S15010052 
810S15010052 
810S15010113 
810S15010113 
810S15112053 
810S15112113 
810815909113 
810S16308031 
810S16308091 
810S16710052 
810S16710113 
810S17110113 
810817410091 
810817410091 
810817512052 

EXP 810817512113 
810817810091 
810817810091 
810S17916052 
810817916113 
810S17916113 
810S18312052 
810S18719113 

TABLE H-12 

RPDs<1
> EXCEEDING REFERENCE POINTS FOR FIELD AND LABORATORY DUPLICATES 

COMPOSITNG DATA, AND ROUNDS 1, 2, AND 3 

SWMU 13 • (MINE FILL B) <2> 

SWMU 16-(CAST HIGH) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 5 OF14 

SEDIMENT RPO SOIL RPO> SURFACE WATER GROUND WATER 
>50% 50% RPD>30% RPD>30% 

Parameter FDUP LDUP 131 FDUP LDUP 131 LDUP 131 FDUP LDUP 131 FDUP 
2,4,6-TRINITROTOLUENE -- -- 140.0 -- -- -- -- NA 
ROX -- -- 198.5 -- -- -- -- NA 
HMX -- -- 80.4 -- -- -- -- NA 
ROX -- -- 77.2 -- -- -- -- NA 
HMX -- -- 152.0 -- -- -- -- NA 
ROX -- -- 143.8 -- -- -- -- NA 
2,4,6-TRINITROTOLUENE -- -- 171.4 -- -- -- -- NA 
ROX -- -- 96.1 -- -- -- -- NA 
HMX -- -- 73.7 -- -- -- -- NA 
ROX -- -- 140.7 -- -- -- -- NA 
2,4,6-TRINITROTOLUENE -- -- 198.7 -- -- -- -- NA 
ROX -- -- 170.7 -- -- -- -- NA 
2,4,6-TRINITROTOLUENE -- -- 163.4 -- -- -- -- NA 
HMX -- -- 102.6 -- -- -- -- NA 
ROX -- -- 117.1 -- -- -- -- NA 
HMX -- -- 50.8 -- -- - -- NA 
HMX -- -- 136.9 -- -- -- -- NA 
HMX -- -- 112.0 -- -- -- -- NA 
HMX -- -- 75.5 -- -- -- -- NA 
ROX -- -- 92.9 -- -- -- -- NA 
ROX -- -- 137.7 -- -- -- -- NA 
ROX -- -- 115.6 -- -- -- -- NA 
HMX -- -- 78.8 -- -- -- -- NA 
ROX -- -- 151.9 -- -- -- -- NA 
HMX -- -- 84.7 -- -- -- -- NA 
HMX -- -- 75.1 -- -- - -- NA 
ROX -- -- 165.5 -- -- -- -- NA 
ROX -- -- 65.0 -- -- -- -- NA 
ROX -- -- 65.9 -- - -- - NA 

VEGETATION 

FDUP 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Fraction Sample 
810819117113 
810819117113 
810819624033 
810819624033 
810819624033 
810820120053 
810820147031 
810820147092 
810821118091 
810821118091 
810821118091 
MF81C8445 
MF81C8445 
MF81C8481 
MF81C8508 
MF81C8508 
MF81CS566 
MF81C8575 
MF81C8575 
MF81C8592 
MF81C8592 
MF81C8640 
MF81C8640 
MF81C8646 
MF81C8646 
MF81C8646 
MF81CS646 
MFBICS693 
MFBICS693 

TABLE H-12 

RPDS<1
> EXCEEDING REFERENCE POINTS FOR FIELD AND LABORATORY DUPLICATES 

COMPOSITNG DATA, AND ROUNDS 1, 2, AND 3 

SWMU 13 - (MINE FILL 8) <2> 

SWMU 16 - (CAST HIGH) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 6 OF14 

SEDIMENT RPO SOIL RPO> SURFACE WATER GROUND WATER 
>50% 50% RPD>30% RPO> 30"/o 

Parameter FDUP Loup<3> FDUP Loup<3> Loup<3> FDUP Loup<3> FDUP 
HMX -- -- 89.9 -- -- -- -- NA 
ROX -- -- 160.0 -- -- -- -- NA 
2,4,6-TRINITROTOLUENE -- -- 79.9 -- -- -- -- NA 
HMX -- -- 61.3 -- -- -- -- NA 
ROX -- -- 52.8 -- -- -- -- NA 
ROX -- -- 157.8 -- -- -- -- NA 
ROX -- -- 64.6 -- -- -- -- NA 
HMX -- -- 75.3 -- -- -- -- NA 
2,4,6-TRINITROTOLUENE -- -- 186.8 -- -- -- -- NA 
HMX -- -- 153.3 -- -- -- -- NA 
ROX -- -- 196.0 -- -- -- -- NA 
2,4,6-TRINITROTOLUENE -- -- 179.0 -- -- -- -- NA 
ROX -- -- 105.0 -- -- -- -- NA 
HMX -- -- 54.5 -- -- -- -- NA 
HMX -- -- 118.4 -- -- -- -- NA 
ROX -- -- 94.5 -- -- -- -- NA 
ROX -- -- 166.1 -- -- -- -- NA 
2,4,6-TRINITROTOLUENE -- -- 81.9 -- -- -- -- NA 
PETN -- -- 57.1 -- -- -- -- NA 
4-AMIN0-2,6-0INITROTOLUENE -- -- 71.0 -- -- -- -- NA 
ROX -- -- 118.5 -- -- -- -- NA 
HMX -- -- 98.2 -- -- -- -- NA 
ROX -- -- 92.4 -- -- -- -- NA 
2,4,6-TRINITROTOLUENE -- -- 139.2 -- -- - -- NA 
2-AMIN0-4,6-0INITROTOLUENE -- -- 150.3 -- .;. -- -- NA 
4-AMIN0-2,6-0INITROTOLUENE -- -- 126.7 -- -- -- -- NA 
HMX -- -- 113.0 -- -- -- -- NA 
HMX -- -- 92.0 -- -- -- -- NA 
ROX -- -- 71.0 - -- -- -- NA 

VEGETATION 

FDUP 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Fraction Sample 
MFBICS726 
MFBICS726 
MFBPES013 
MFBPES047 
MFBPES113 
MFBPES131 
MFBPES183 
MFBPES246 
MFBPES246 
MFBPES246 

EXP MFBPES425 
M MFBICS430 

MFBICS430 
MFBICS436 
MFBICS445 
MFBICS466 
MFBICS466 
MFBICS508 
MFBICS508 
MFBICS640 
MFBICS640 
MFBICS646 
MFBICS646 
MFBICS708 
MFBICS726 
MFBICS741 
MFBPES033 
MFBPES047 
MFBPES067 

TABLE H-12 

RPDs<1
> EXCEEDING REFERENCE POINTS FOR FIELD AND LABORATORY DUPLICATES 

COMPOSITNG DATA, AND ROUNDS 1, 2, AND 3 

SWMU 13 - (MINE FILL B) <2> 

SWMU 16-(CAST HIGH) 
NSWC CRANE 

CRANE, INDIANA 
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SEDIMENT RPO SOIL RPO> SURFACE WATER GROUND WATER 
>50% 50% RPD>30% RPD>30% 

Parameter FDUP LDup<3> FDUP Loup<3> LDUP 13> FDUP Loup<3> FDUP 
HMX -- -- 105.5 -- -- -- -- NA 
ROX -- -- 155.9 -- -- -- -- NA 
ROX -- -- 140.1 -- -- -- -- NA 
HMX -- -- 139.1 -- -- -- -- NA 
ROX -- -- 96.0 -- -- -- -- NA 
HMX -- -- 58.8 -- -- -- -- NA 
HMX -- -- 92.3 -- -- -- -- NA 
4-AMIN0-2,6-DINITROTOLUENE -- -- 53.2 -- -- -- -- NA 
HMX -- -- 55.6 -- -- -- -- NA 
ROX -- -- 69.6 -- -- -- -- NA 
ROX -- -- 60.3 -- -- -- -- NA 
LEAD -- -- 88.9 NA -- -- -- NA 
MERCURY -- -- 100.8 NA -- -- -- NA 
CHROMIUM -- -- 75.8 NA -- -- -- NA 
CHROMIUM -- -- 50.3 NA -- -- -- NA 
CADMIUM -- -- 61.3 NA -- -- -- NA 
MERCURY -- -- 95.4 NA -- -- -- NA 
BARIUM -- -- 55.3 NA -- -- -- NA 
MERCURY -- -- 82.3 NA -- -- -- NA 
ARSENIC -- -- 79.2 NA -- -- -- NA 
MERCURY -- -- 52.1 NA -- -- -- NA 
CHROMIUM -- -- 71.7 NA -- -- -- NA 
LEAD -- . -- 141.8 NA -- -- -- NA 
MERCURY -- -- 57.1 NA -- -- -- NA 
ARSENIC -- -- 69.1 NA -- -- -- NA 
MERCURY -- -- 81.5 NA -- -- -- NA 
LEAD -- -- 80.5 NR -- -- - NA 
BARIUM -- -- 69.1 NR -- -- -- NA 
BARIUM -- - 144.5 NA -- -- -- NA 

VEGETATION 
FDUP 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Fraction Sample 
MFBPES131 
MFBPES131 
MFBPES131 
MFBPES143 
MFBPES143 
MFBPES187 
MFBPES205 
MFBPES211 
MFBPES405 
MFBPES445 

Round 1 
AVS/SEM 13SD050004 

16SD060004 
DIOX 13SS040002 

13SS090002 

METALS (Total) 13SD050004 

METALS (Total) 13SD050004 
16SB130204 
16SB230203 

TABLE H-12 

RPDs<1
> EXCEEDING REFERENCE POINTS FOR FIELD AND LABORATORY DUPLICATES 

COMPOSITNG DATA, AND ROUNDS 1, 2, AND 3 

SWMU 13 - (MINE FILL B) <2> 

SWMU 16-(CAST HIGH) 
NSWCCRANE 

CRANE, INDIANA 
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SEDIMENT RPO SOILRPD > SURFACE WATER GROUND WATER 
>50% 50% RPD>30% RPD>30% 

Parameter FDUP LDup<3> FDUP Loup<3> Loup<31 FDUP Loup<3> FDUP 
BARIUM -- -- 80.7 NR -- -- -- NA 
CHROMIUM -- -- 101.1 NR -- -- -- NA 
LEAD -- -- 140.1 NR -- -- -- NA 
BARIUM -- -- 71.5 NR -- -- -- NA 
LEAD -- -- 54.8 NR -- -- -- NA 
ARSENIC -- -- 78.4 NR -- -- -- NA 
ARSENIC -- -- 50.9 NR -- -- -- NA 
MERCURY -- -- 76.3 NR -- -- -- NA 
ARSENIC -- -- 62.1 NR -- -- -- NA 
LEAD -- -- 64.8 NR -- -- -- NA 

COPPER 84.8 -- -- -- -- -- -- NA 
LEAD 146.9 -- -- -- -- -- -- NA 
NICKEL 92.1 -- -- -- -- -- -- NA 
CADMIUM 53.3 -- -- -- -- -- -- NA 
TOTALHXCDD -- -- 71.6 -- -- -- -- NA 
TOTAL HXCDF -- -- 52.8 -- -- -- -- NA 
2,3,7,8-TCDF -- -- 103.4 -- -- -- -- NA 
TOTAL PECDF -- -- 67.2 -- -- -- -- NA 
CALCIUM 194.9 -- -- -- -- -- -- NA 
CHROMIUM 66.7 -- -- -- -- -- -- NA 
LEAD 138.9 -- -- -- -- -· -- NA 
MAGNESIUM 156.8 -- -- -- -- -- -- NA 
STRONTIUM 182.7 -- -- -- -- -- -- NA 
ZINC 59.0 62.5 -- -- -- -- -- NA 
LITHIUM -- -- -- 60.2 -- -- -- NA 
ALUMINUM -- -- 55.5 -- -- -- -- NA 
ARSENIC -- -- 68.9 -- -- -- -- NA 
CHROMIUM -- -- 59.7 -- -- -- -- NA 

VEGETATION 
FDUP 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Fraction Sample 

16SB260204 

16SB400608 

16SD060004 

TABLE H-12 

RPDs<1
> EXCEEDING REFERENCE POINTS FOR FIELD AND LABORATORY DUPLICATES 

COMPOSITNG DATA, AND ROUNDS 1, 2, AND 3 

SWMU 13 - (MINE FILL B) <2> 

SWMU 16-(CAST HIGH) 
NSWCCRANE 

CRANE, INDIANA 
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SEDIMENT RPO SOILRPD > SURFACE WATER GROUND WATER 
>50% 50% RPD>30% RPD>30% 

Parameter FDUP LDUP 13> FDUP LDUP 13> LDUP 13l FDUP LDUP 13> FDUP 
COBALT -- -- 50.0 -- -- -- -- NA 
IRON -- -- 54.4 -- -- -- -- NA 
LEAD -- -- 58.4 -- -- -- -- NA 
MAGNESIUM -- -- 52.8 -- -- -- -- NA 
MANGANESE -- -- 83.5 -- -- -- -- NA 
NICKEL -- -- 51.9 -- -- -- -- NA 
TITANIUM -- -- 61.2 -- -- -- -- NA 
VANADIUM -- -- 55.5 -- -- -- -- NA 
ZINC -- -- 50.2 -- -- -- -- NA 
COBALT -- -- 47.7 59.4 -- -- -- NA 
MANGANESE -- -- 58.1 54.9 -- -- -- NA 
TIN -- -- 30.1 116.4 -- -- -- NA 
MANGANESE -- -- 63.7 -- -- -- -- NA 
MERCURY -- -- 79.1 -- -- -- -- NA 
STRONTIUM -- -- 50.2 -- -- -- -- NA 
TITANIUM -- -- 54.5 -- -- -- -- NA 
ANTIMONY 189.3 42.2 -- -- -- -- -- NA 
ARSENIC 40.0 57.5 -- -- -- -- -- NA 
BARIUM 129.9 81.2 -- --- -- -- -- NA 
CADMIUM 125.0 97.5 -- -- -- -- -· NA 
CALCIUM 123.5 32.2 -- -- -- -- -- NA 
CHROMIUM 59.4 20.0 -- -- -- -- -- NA 
COPPER 161.5 138.0 -- -- -- -- -- NA 
LEAD 143.3 45.6 -- -- -- -- -- NA 
MAGNESIUM 50.8 38.2 -- -- -- -- -- NA 
MANGANESE 141.9 24.0 -- -- -- -- -- NA 
MERCURY -- 92.6 -- -- -- -- -- NA 
NICKEL 60.9 62.5 -- -- -- -- -- NA 
STRONTIUM 127.5 41.5 -- -- -- ·- -- NA 

VEGETATION 

FDUP 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Fraction Sample 

~ 

16SD110004 

16SS090002 

METALS (Total) 16SS120002 

16SS150002 

16SS170002 

TABLE H-12 

RPDS<1
> EXCEEDING REFERENCE POINTS FOR FIELP AND LABORATORY DUPLICATES 

COMPOSITNG DATA, AND ROUNDS 1, 2, AND 3 

SWMU 13 - (MINE FILL B) <2> 

SWMU 16-(CAST HIGH) 
NSWCCRANE 

CRANE, INDIANA 
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SEDIMENT RPO SOILRPD > SURFACE WATER GROUND WATER 
>50% 50% RPD>30% RPD>30% 

Parameter FDUP LDUP{3> FDUP Loup<3> LDUP 131 FDUP LDUP 13> FDUP 
TIN 178.1 15.3 -- -- -- -- -- NA 
TITANIUM 74.7 81.4 -- -- -- -- -- NA 
ZINC 161.2 86.6 -- -- -- -- -- NA 
BARIUM 69.0 -- -- -- -- -- -- NA 
MANGANESE 50.2 -- -- -- -- -- -- NA 
ARSENIC -- -- 69.4 -- -- -- -- NA 
BARIUM -- -- 68.5 -- -- -- -- NA 
CALCIUM -- -- 67.4 -- -- -- -- NA 
COPPER -- -- 77.4 -- -- -- -- NA 
MAGNESIUM -- -- 89.1 -- -- -- -- NA 
MANGANESE -- -- 95.0 -- -- -- -- NA 
STRONTIUM -- -- 64.3 -- -- -- -- NA 
ZINC -- -- 82.1 -- -- - -- NA 
ANTIMONY -- -- -- 77.7 -- -- -- NA 
CADMIUM -- -- -- 93.2 -- -- -- NA 
COPPER -- -- -- 104.9 -- -- -- NA 
LEAD -- -- -- 136.8 -- -- -- NA 
ZINC -- -- -- 108.3 -- -- -- NA 
ANTIMONY -- -- -- 99.8 -- -- -- NA 
LEAD -- -- -- 51.5 -- -- -- NA 
MERCURY -- -- -- 110.8 -- -- -- NA 
BARIUM -- -- 89.9 -- -- -- -- NA 
CALCIUM -- -- 72.5 -- -- -- -- NA 
COBALT -- -- 86.2 -- -- -- -- NA 
COPPER -- -- 55.3 -- -- -- -- NA 
LEAD -- -- 133.7 -- -- -- -- NA 
MAGNESIUM -- -- 80.8 -- -- -- -- NA 
MANGANESE -- -- 77.0 -- -- -- -- NA 
NICKEL -- -- 78.1 -- -- -- -- NA 

VEGETATION 
FDUP 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Fraction Sample 
16SS210002 

16SS230002 

16SS260002 

16SW0701 
MISC 13SD050004 

13SW1001 
16SD060004 

svoc 13SS040002 
13SS090002 

TABLE H-12 

RPDS<1
> EXCEEDING REFERENCE POINTS FOR FIELD AND LABORATORY DUPLICATES 

COMPOSITNG DATA, AND ROUNDS 1, 2, AND 3 

SWMU 13-(MINE FILL B)<2> 

SWMU 16 - (CAST HIGH) 
NSWCCRANE 

CRANE, INDIANA 
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SEDIMENT RPO SOILRPD > SURFACE WATER GROUND WATER 
>50% 50% RPO> 30"/o RPD>30% 

Parameter FDUP Loup<3> FDUP Loup<3> Loup<3> FDUP LDup<3> FDUP 
ANTIMONY -- -- -- 162.0 -- -- -- NA 
CALCIUM -- -- -- 59.3 -- -- -- NA 
COPPER -- -- -- 103.7 -- -- -- NA 
ALUMINUM -- -- 68.4 -- -- -- -- NA 
ARSENIC -- -- 72.7 -- -- -- -- NA 
BARIUM -- -- 62.1 -- -- -- -- NA 
CHROMIUM -- -- 69.1 -- -- -- -- NA 
COPPER -- -- 58.9 -- -- -- -- NA 
IRON -- -- 75.4 -- -- -- -- NA 
LEAD -- -- 76.1 -- -- -- -- NA 
MAGNESIUM -- -- 62.9 -- -- -- -- NA 
MANGANESE -- -- 98.5 -- -- -- -- NA 
STRONTIUM -- -- 141.6 -- -- -- -- NA 
TITANIUM -- -- 119.8 -- -- -- -- NA 
VANADIUM -- -- 57.3 -- -- -- -- NA 
ZINC -- -- 154.1 -- -- -- -- NA 
BARIUM -- -- 10.4 50.2 -- -- -- NA 
CALCIUM -- -- 132.9 9.4 -- -- -- NA· 
COBALT -- -- 10.0 110.4 -- -- -- NA 
MAGNESIUM -- -- 106.4 -- -- -- -- NA 
MANGANESE -- -- 24.6 119.2 -- -- -- NA 
TITANIUM -- -- -- -- -- 81.4 -- NA 
TOTAL ORGANIC CARBON 142.3 -- -- -- -- -- -- NA 
AMMONIA-N -- -- -- -- -- 120.0 -- NA 
CATION EXCHANGE CAPACITY 99.6 -- -- -- -- -- -- NA 
BENZO(G,H,l)PERYLENE -- -- 56.0 -- -- -- -- NA 
BENZO(A)ANTHRACENE -- -- 184.6 -- -- -- -- NA 
BENZO(A)PYRENE -- -- 173.5 -- -- -- -- NA 
BENZO(B)FLUORANTHENE -- -- 168.8 -- - -- -- NA 

VEGETATION 

FDUP 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Fraction Sample 

svoc 1388090002 

1680060004 
1680110004 

1688090002 

1688230002 
PCB 1388040002 
Round2 
MET AL8 (Total) 1380290004 

1680170004 
1680170004 
1680170004 
1680170004 
1688450002 
1688450002 

voe 16SB500103 

PCB 138B210204 
8VOC 1380320004 

TABLE H-12 

RPDs<1> EXCEEDING REFERENCE POINTS FOR FIELD AND LABORATORY DUPLICATES 
COMPOSITNG DATA, AND ROUNDS 1, 2, AND 3 

Parameter 
BENZO(G,H,l)PERYLENE 

BENZO(K)FLUORANTHENE 

CHRYSENE 
DIBENZO(A,HlANTHRACENE 
FLUORANTHENE 
INDEN0(1,2,3-CD)PYRENE 
PHENANTHRENE 
PYRENE 
CHRYSENE 
BENZO(A)ANTHRACENE 
BENZO(G,H,l)PERYLENE 
BENZO(K)FLUORANTHENE 
INDEN0(1,2,3-CD)PYRENE 
BENZO(A)ANTHRACENE 
BENZO(B)FLUORANTHENE 

FLUORANTHENE 
SAFROLE 
AROCLOR-1248 

CHROMIUM 
CALCIUM 
TITANIUM 
ZINC 
ARSENIC 
ANTIMONY 
LEAD 
TOTAL XYLENE8 
AROCLOR-1248 
BENZO(K)FLUORANTHENE 

SWMU 13 - (MINE FILL B) <2> 

SWMU 16- (CAST HIGH) 
NSWCCRANE 

· CRANE, INDIANA 
PAGE 12OF14 

SEDIMENT RPO SOIL RPO> 
>50% 50% 

FDUP LDup<3> FDUP LDUP 13> 

-- -- 171.7 --
-- -- 158.5 --
-- -- 173.8 --
-- -- 170.4 --
-- -- 195.0 --
-- -- 170.9 --
-- -- 196.8 --
-- -- 195.7 --

52.6 -- -- --

50.6 -- -- --
54.3 -- -- --
71.3 -- -- --
63.1 -- -- --

-- -- 54.5 --
-- -- 70.3 --
-- -- 61.2 --
-- -- 90.9 --
-- -- 101.1 --

72.5 -- -- --
73.5 -- -- --
79.1 -- -- --
90.5 -- -- --
90.9 -- -- --

-- -- 95.2 --
-- -- 59.2 --
-- -- 66.7 --
-- -- 96.3 -

57.1 -- -- --

SURFACE WATER GROUND WATER 
RPD>30% RPD>30% 

Loup<3> FDUP Loup<~> FDUP 

-- -- -- NA 

-- -- -- NA 

-- -- -- NA 

-- -- -- NA 

-- -- -- NA 

-- -- -- NA 

-- -- -- NA 

-- -- -- NA 

-- -- -- NA 

-- -- -- NA 

-- -- -- NA 
-- -- -- NA 

-- -- -- NA 

-- -- -- NA 

-- -- -- NA 

-- -- -- NA 

-- -- -- NA 

-- -- -- NA 

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- - -- --
-- -- -- --
-- -- -- -
-- -- -- --

VEGETATION 

FDUP 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Fraction Sample 
EXP 13GWT0903 

13SW1401 
MET ALS(Total) 13GWT0802 

13GWT3601 
13SW1401-F 
13SW2501-F 

MISC 13SW1302 
OVG 16GWT1201 

16GWT1201 
Round3 
METALS 13GWT0503-F 

13GWT2503 
13GWT2503 
13GWT2503 
13GWT4801 
13GWT4801 
13SD3102 
13SD3102 
13SD3102 
13SD3102 
13SW2802-F 
13SW2802-F 
13SW2802-F 
16GWT1901 
16GWT1901 
16GWT1901 
16SS850002 
16SS850002 
16SW1901 
16SW1901-F 
16SW1901-F 

TABLE H-12 

RPDs<1
> EXCEEDING REFERENCE POINTS FOR FIELD AND LABORATORY DUPLICATES 

COMPOSITNG DATA, AND ROUNDS 1, 2, AND 3 

SWMU 13-(MINE FILL 8)<2> 

SWMU 16-(CAST HIGH) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 13OF14 

SEDIMENT RPO SOIL RPO> SURFACE WATER GROUND WATER 
>50% 50% RPD>30% RPD>30% 

Parameter FDUP LDUP 131 FDUP LDUP 131 LDUP 131 FDUP LDUP 131 FDUP 
TNX -- -- -- -- -- -- -- 88.5 
TNX -- -- -- -- -- 55.8 -- --
IRON -- -- -- -- -- 53.5 -- 53.5 
TITANIUM -- -- -- -- -- -- -- 126.3 
TITANIUM -- -- -- -- -- 54.8 -- --
ZINC -- -- -- -- -- 73.3 -- --
AMMONIA-N -- -- -- -- -- 120.0 -- --
ETHENE -- -- -- -- -- -- -- 83.0 
ETHANE -- -- -- -- -- -- -- 96.0 

IRON -- -- -- -- -- -- 38.9 --
ANTIMONY -- -- -- -- -- -- 43.3 --
SILVER -- -- -- -- -- -- 32.6 --
THALLIUM -- -- -- -- -- -- 39.8 --
ALUMINUM -- -- -- -- -- -- 141.9 --
ANTIMONY -- -- -- -- -- -- 43.9 --
CALCIUM 154.5 -- -- -- -- -- -- --
CHROMIUM 51.7 -- -- -- -- -- -- --
IRON 53.7 -- -- -- -- -- -- --
MAGNESIUM 109.3 -- -- -- -- -- -- --
ALUMINUM -- -- -- -- -- 35.2 -- --
CHROMIUM -- -- -- -- -- 39.5 -- --
IRON -- -- -- -- -- 63.3 -- --
ANTIMONY -- -- -- -- -- -- 92.0 --
LEAD -- -- -- -- -- -- 75.0 --
TIN -- -- -- -- -- -- 38.0 --
SILVER -- -- -- 104.6 -- -- -- --
SODIUM -- -- -- 66.7 -- -- -- --
CADMIUM -- -- -- -- 55.8 -- -- --
ALUMINUM -- -- -- -- 41.8 -- -- --
ARSENIC -- -- -- -- 31.8 -- -- --

VEGETATION 

FDUP 
NA 
NA 
NA 
NA 
NA. 
NA 
NA 
NA 
NA 

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--



TABLE H-12 

RPDs<1> EXCEEDING REFERENCE POINTS FOR FIELD AND LABORATORY DUPLICATES 
COMPOSITNG DATA, AND ROUNDS 1, 2, AND 3 

Fraction Sample Parameter 
16SW2501 ALUMINUM 
16SW2501 LEAD 
16SW2501-F ANTIMONY 
16SW2501-F TIN 
16SW2901 SILVER 

AVS/SEM =Acid volatiel sulfides/simultaneously extracted metals 
DIOX = Dioxins and furans 
FDUP = Field duplicate 
LOUP= Laboratory duplicate 
M =Metals 
MISC= Miscellaneous parameters 
NR =Not reported electronically 
VOC = Volatile Orgnaic Compound 
OVG = Organic Gases 
PEST/PCB= Pesticides and polychlorinated biphenyls 
RPO = Relative percent difference (See QAPP for calculation method) 
SVOC = Semivoatile organic compound 
-- Not applicable 

1 Relative Percent Difference 

SWMU 13-(MINE FILL 8)<2> 

SWMU 16 - (CAST HIGH) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 14OF14 

SEDIMENT RPO SOIL RPO> 
>50% 50% 

FDUP LDup<3> FDUP Loup<3> 

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

SURFACE WATER GROUND WATER 
RPO> 30"A. RPD>30% 

Loup<3> FDUP Loup<3> FDUP 
71.4 -- -- --
102.5 -- -- --
55.4 -- -- --
46.9 -- -- --
55.1 -- -- --

VEGETATION 
FDUP 

--
--
--
--
--

2 Inorganic and organic parameter precision for field and laboratory duplicates that exceed at least one of the reference points. The reference points are: 30% for 
aqueous matrix; 50% for solid matrix. RPDs for trip blanks, rinsate blanks, source water blanks, and non-detects are omitted from this tally. Only samples that have 
both the original and duplicate results > 5X detection limit are included. 

3 Laboratory duplicates were not analyzed for organic or miscellanous parameters. 



Fraction 
ROUND1 
EXP 

HERB 
M 

TABLE H-13 

QUALIFICATION RATES FOR AQUEOUS SAMPLES , ROUNDS 1, 2, AND 3 

SWMU 13 - (MINE FILL B)<1
> 

NSWCCRANE 
CRANE, INDIANA 

PAGE 1OF12 
Validation Qualifier 

Parameter Code BU J R U UJ UR 

1,3-DINITROBENZENE p 0.0 25.0 0.0 0.0 0.0 0.0 
PU 0.0 25.0 0.0 0.0 0.0 0.0 
u 0.0 50.0 0.0 0.0 0.0 0.0 

2,4,6-TRINITROTOLUENE p 0.0 20.0 0.0 0.0 0.0 0.0 
u 0.0 80.0 0.0 0.0 0.0 0.0 

2-AMIN0-4,6-DINITROTOLUENE p 0.0 14.3 0.0 0.0 0.0 0.0 
u 0.0 85.7 100.0 0.0 0.0 0.0 

4-AMIN0-2,6-DINITROTOLUENE p 0.0 12.5 0.0 0.0 0.0 0.0 
PU 0.0 37.5 0.0 0.0 0.0 0.0 
u 0.0 50.0 0.0 0.0 0.0 0.0 

4-NITROTOLUENE u 0.0 100.0 0.0 0.0 0.0 0.0 
HMX c 0.0 50.0 0.0 0.0 0.0 0.0 

D 0.0 25.0 0.0 0.0 0.0 0.0 
p 0.0 25.0 0.0 0.0 0.0 0.0 

ROX p 0.0 33.3 0.0 0.0 0.0 0.0 
u 0.0 66.7 0.0 0.0 0.0 0.0 

PENTACHLOROPHENOL p 0.0 100.0 0.0 0.0 0.0 0.0 
ALUMINUM A 0.0 28.9 0.0 100.0 0.0 0.0 

Al 0.0 39.5 0.0 0.0 0.0 0.0 
FGI 0.0 31.6 0.0 0.0 0.0 0.0 

ANTIMONY A 0.0 0.0 0.0 100.0 0.0 0.0 
ARSENIC A 0.0 85.0 0.0 100.0 0.0 0.0 

AP 0.0 15.0 0.0 0.0 0.0 0.0 
BARIUM A 0.0 93.0 0.0 0.0 0.0 0.0 

Al 0.0 7.0 0.0 0.0 0.0 0.0 
BERYLLIUM A 0.0 100.0 0.0 100.0 0.0 0.0 
CADMIUM A 0.0 0.0 0.0 100.0 0.0 0.0 

AK 0.0 100.0 0.0 0.0 0.0 0.0 
K 0.0 0.0 0.0 0.0 100.0 0.0 

CALCIUM A 0.0 61.9 0.0 100.0 0.0 0.0 
Al 0.0 38.1 0.0 0.0 0.0 0.0 

CHROMIUM A 0.0 72.0 0.0 100.0 0.0 0.0 
AK 0.0 8.0 0.0 0.0 0.0 0.0 
AKP 0.0 8.0 0.0 0.0 0.0 0.0 
AP 0.0 12.0 0.0 0.0 0.0 0.0 

COBALT A 0.0 100.0 0.0 100.0 0.0 0.0 
COPPER A 0.0 81.1 0.0 100.0 0.0 0.0 

AP 0.0 18.9 0.0 0.0 0.0 0.0 
IRON A 0.0 68.4 0.0 100.0 0.0 0.0 

AF 0.0 31.6 0.0 0.0 0.0 0.0 
LEAD A 0.0 95.5 0.0 100.0 0.0 0.0 

AP 0.0 4.5 0.0 0.0 0.0 0.0 



Fraction 

MF 

TABLE H-13 

QUALIFICATION RATES FOR AQUEOUS SAMPLES , ROUNDS 1, 2, AND 3 

SWMU 13 - (MINE FILL B)<1
> 

NSWCCRANE 
CRANE, INDIANA 

PAGE20F12 
Validation Qualifier 

Parameter Code BU J R u UJ 
LITHIUM A 0.0 86.8 0.0 100.0 0.0 

AP 0.0 13.2 0.0 0.0 o:o 
MAGNESIUM A 0.0 100.0 0.0 0.0 0.0 
MANGANESE A 0.0 100.0 0.0 100.0 0.0 
MERCURY p 0.0 100.0 0.0 0.0 0.0 
NICKEL A 0.0 58.1 0.0 0.0 0.0 

Al 0.0 39.5 0.0 0.0 0.0 
AP 0.0 2.3 0.0 0.0 0.0 

POTASSIUM A 0.0 60.5 0.0 0.0 0.0 
Al 0.0 39.5 0.0 0.0 0.0 

SELENIUM A 0.0 100.0 0.0 100.0 0.0 
SILVER A 0.0 0.0 0.0 100.0 0.0 
SODIUM A 0.0 100.0 0.0 0.0 0.0 
STRONTIUM A 0.0 60.5 0.0 0.0 0.0 

Al 0.0 39.5 0.0 0.0 0.0 
THALLIUM A 0.0 0.0 0.0 100.0 0.0 
TIN A 0.0 0.0 0.0 100.0 0.0 
TITANIUM A 0.0 39.0 0.0 100.0 0.0 

AGI 0.0 29.3 0.0 0.0 0.0 
AP 0.0 31.7 0.0 0.0 0.0 

VANADIUM A 0.0 66.7 0.0 100.0 0.0 
AP 0.0 33.3 0.0 0.0 0.0 

ZINC A 0.0 11.6 0.0 0.0 0.0 
AIK 0.0 25.6 0.0 0.0 0.0 
AIKP 0.0 2.3 0.0 0.0 0.0 
AK 0.0 4.7 0.0 0.0 0.0 
AKP 0.0 9.3 0.0 0.0 0.0 
I 0.0 16.3 0.0 0.0 0.0 
IK 0.0 23.3 0.0 0.0 0.0 
IKP 0.0 7.0 0.0 0.0 0.0 

ALUMINUM A 0.0 88.9 0.0 100.0 0.0 
p 0.0 11.1 0.0 0.0 0.0 

ANTIMONY A 0.0 0.0 0.0 100.0 0.0 
ARSENIC A 0.0 80.0 0.0 100.0 0.0 

AP 0.0 20.0 0.0 0.0 0.0 
BARIUM A 0.0 100.0 0.0 0.0 0.0 
BERYLLIUM A 0.0 100.0 0.0 100.0 0.0 
CADMIUM A 0.0 0.0 0.0 100.0 0.0 
CALCIUM A 0.0 81.0 0.0 0.0 0.0 

Al 0.0 19.0 0.0 0.0 0.0 
CHROMIUM A 0.0 50.0 0.0 100.0 0.0 

AK 0.0 50.0 0.0 0.0 0.0 
COBALT A 0.0 100.0 0.0 100.0 0.0 

UR 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



Fraction 

MISC 

OS 

TABLE H-13 

QUALIFICATION RATES FOR AQUEOUS SAMPLES , ROUNDS 1, 2, AND 3 

SWMU 13 - (MINE FILL B)<1
> 

NSWCCRANE 
CRANE, INDIANA 

PAGE3OF12 
Validation Qualifier 

Parameter Code BU J R u UJ 
COPPER A 0.0 52.9 0.0 100.0 0.0 

Al 0.0 23.5 0.0 0.0 0.0 
AP 0.0 23.5 0.0 0.0 0.0 

IRON A 0.0 68.4 0.0 100.0 0.0 
Al 0.0 21.1 0.0 0.0 0.0 
AP 0.0 10.5 0.0 0.0 0.0 

LEAD A 0.0 100.0 0.0 100.0 0.0 
LITHIUM A 0.0 63.6 0.0 100.0 0.0 

AP 0.0 36.4 0.0 0.0 0.0 
MAGNESIUM A 0.0 100.0 0.0 0.0 0.0 
MANGANESE A 0.0 90.5 0.0 0.0 0.0 

AP 0.0 9.5 0.0 0.0 0.0 
NICKEL A 0.0 94.4 0.0 100.0 0.0 

AP 0.0 5.6 0.0 0.0 0.0 
POTASSIUM A 0.0 76.2 0.0 0.0 0.0 

ADF 0.0 23.8 0.0 0.0 0.0 
SELENIUM A 0.0 100.0 0.0 100.0 0.0 
SILVER A 0.0 0.0 0.0 100.0 0.0 
SODIUM A 0.0 100.0 0.0 0.0 0.0 
STRONTIUM A 0.0 100.0 0.0 0.0 0.0 
THALLIUM A 0.0 0.0 0.0 100.0 0.0 
TIN A 0.0 0.0 0.0 100.0 0.0 
TITANIUM A 0.0 27.8 0.0 100.0 0.0 

Al 0.0 16.7 0.0 0.0 0.0 
AP 0.0 55.6 0.0 0.0 0.0 

VANADIUM A 0.0 50.0 0.0 100.0 0.0 
AP 0.0 50.0 0.0 0.0 0.0 

ZINC A 0.0 6.3 0.0 100.0 0.0 
AK 0.0 31.3 0.0 0.0 0.0 
AKP 0.0 50.0 0.0 0.0 0.0 
K 0.0 12.5 0.0 0.0 0.0 

AMMONIA-N G 0.0 100.0 0.0 0.0 0.0 
N ITRITE/N ITRATE-N A 0.0 100.0 0.0 100.0 0.0 
1,4-NAPHTHOQUINONE c 0.0 0.0 0.0 0.0 100.0 
1,4-PHENYLENEDIAMINE c 0.0 0.0 0.0 0.0 100.0 
2,3,4,6-TETRACHLOROPHENOL R 0.0 0.0 0.0 0.0 0.0 
2,4,5-TRICHLOROPHENOL R 0.0 0.0 0.0 0.0 0.0 
2,4,6-TRICHLOROPHENOL R 0.0 0.0 0.0. 0.0 0.0 
2,4-DICHLOROPHENOL R 0.0 0.0 0.0 0.0 0.0 
2,4-DIMETHYLPHENOL R 0.0 0.0 0.0 0.0 0.0 
2,4-DINITROPHENOL E 0.0 0.0 0.0 0.0 100.0 

ER 0.0 0.0 0.0 0.0 0.0 
2,6-DICHLOROPHENOL R 0.0 0.0 0.0 0.0 0.0 

UR 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

. 0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

100.0 
100.0 
100.0 
100.0 
100.0 
33.3 
66.7 
100.0 



Fraction 

ov 

ROUND2 
EXP 

TABLE H-13 

QUALIFICATION RATES FOR AQUEOUS SAMPLES , ROUNDS 1, 2, AND 3 

SWMU 13 - (MINE FILL B}'1> 

NSWCCRANE 
CRANE, INDIANA 

PAGE 40F 12 
Validation Qualifier 

Parameter Code BU J R u UJ 
2-CHLORONAPHTHALENE c 0.0 0.0 0.0 0.0 100.0 
2-CHLOROPHENOL R 0.0 0.0 0.0 0.0 0.0 
2-METHYLPHENOL R 0.0 0.0 0.0 0.0 0.0 
2-NITROPHENOL R 0.0 0.0 0.0 0.0 0.0 
3&4-METHYLPHENOL R 0.0 0.0 0.0 0.0 0.0 
4,6-DINITR0-2-METHYLPHENOL E 0.0 0.0 0.0 0.0 100.0 

R 0.0 0.0 0.0 0.0 0.0 
4-CHLOR0-3-METHYLPHENOL R 0.0 0.0 0.0 0.0 0.0 
4-NITROPHENOL E 0.0 0.0 0.0 0.0 0.0 

ER 0.0 0.0 0.0 0.0 0.0 
4-NITROQUINOLINE-1-0XIDE c 0.0 0.0 0.0 0.0 0.0 
A,A-DIMETHYLPHENETHYLAMINE c 0.0 0.0 0.0 0.0 100.0 
ANILINE c 0.0 0.0 0.0 0.0 100.0 
ARAMITE c 0.0 0.0 0.0 0.0 0.0 
BIS(2-ETHYLHEXYL)PHTHALATE A 100.0 0.0 0.0 0.0 0.0 
HEXACHLOROCVCLOPENTADIENE E 0.0 0.0 0.0 0.0 0.0 
KEPONE c 0.0 0.0 0.0 0.0 100.0 
METHAPVRILENE c 0.0 0.0 0.0 0.0 100.0 
N-NITROSODIMETHYLAMINE c 0.0 0.0 0.0 0.0 100.0 
PHENOL R 0.0 0.0 0.0 0.0 0.0 
1,4-DIOXANE c 0.0 0.0 0.0 0.0 100.0 
2-BUTANONE c 0.0 0.0 0.0 0.0 100.0 
2-HEXANONE c 0.0 0.0 0.0 0.0 100.0 
ACETONE c 0.0 0.0 0.0 0.0 100.0 
ACROLEIN c 0.0 0.0 0.0 0.0 0.0 
BROMOMETHANE c 0.0 0.0 0.0 0.0 100.0 
CARBON TETRACHLORIDE c 0.0 0.0 0.0 0.0 100.0 
TRICHLOROETHENE p 0.0 100.0 0.0 0.0 0.0 

1,3,5-TRINITROBENZENE DE NA 50.0 NA 0.0 0.0 
E NA 0.0 NA 0.0 87.5 
R NA 0.0 NA 0.0 12.5 
u NA 50.0 NA 0.0 0.0 

1,3-DINITROBENZENE DU NA 100.0 NA 0.0 0.0 
R NA 0.0 NA 0.0 100.0 

2,2',6,6'-TETRANITR0-4,4'-AZOXYTOL H NA 0.0 NA 0.0 100.0 
2,4,6-TRINITROTOLUENE E NA 100.0 NA 0.0 92.3 

R NA 0.0 NA 0.0 7.7 
2,4-DIAMIN0-6-NITROTOLUENE u NA 100.0 NA 0.0 0.0 
2,4-DINITROTOLUENE DEU NA 50.0 NA 0.0 0.0 

E NA 0.0 NA 0.0 92.3 
R NA 0.0 NA 0.0 7.7 
u NA 50.0 NA 0.0 0.0 

UR 
0.0 

100.0 
100.0 
100.0 
100.0 
0.0 

100.0 
100.0 
33.3 
66.7 
100.0 
0.0 
0.0 

100.0 
0.0 

100.0 
100.0 
0.0 
0.0 

100.0 
0.0 
0.0 
0.0 
0.0 

100.0 
0.0 
0.0 
0.0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Fraction 

TABLE H-13 

QUALIFICATION RATES FOR AQUEOUS SAMPLES , ROUNDS 1, 2, AND 3 
SWMU 13 - (MINE FILL B}<1

> 

NSWCCRANE 
CRANE, INDIANA 

PAGES OF 12 
Validation Qualifier 

Parameter Code BU J R u UJ 
2,6-DIAMIN0-4-NITROTOLUENE GU NA 66.7 NA 0.0 0.0 

u NA 33.3 NA 0.0 0.0 
2,6-DINITROTOLUENE DE NA 50.0 NA 0.0 0.0 

E NA 0.0 NA 0.0 92.3 
R NA 0.0 NA 0.0 7.7 
u NA 50.0 NA 0.0 0.0 

2-AMIN0-4,6-DINITROTOLUENE DU NA 8.3 NA 0.0 0.0 
E NA 0.0 NA 0.0 85.7 
EPU NA 16.7 NA 0.0 0.0 
R NA 0.0 NA 0.0 14.3 
u NA 75.0 NA 0.0 0.0 

2-NITROTOLUENE E NA 0.0 NA 0.0 92.9 
R NA 0.0 NA 0.0 7.1 

3,5-DINITROANILINE D NA 0.0 NA 0.0 100.0 
3-NITROTOLUENE DU NA 25.0 NA 0.0 0.0 

E NA 0.0 NA 0.0 92.9 
p NA 25.0 NA 0.0 0.0 
R NA 0.0 NA 0.0 7.1 
u NA 50.0 NA 0.0 0.0 

4-AMIN0-2,6-DIN ITROTOLUENE D NA 12.5 NA 0.0 0.0 
p NA 12.5 NA 0.0 0.0 
PU NA 12.5 NA 0.0 0.0 
R NA 0.0 NA 0.0 100.0 
u NA 62.5 NA 0.0 0.0 

4-NITROTOLUENE E NA 0.0 NA 0.0 92.9 
R NA 0.0 NA 0.0 7.1 

DNX PU NA 5.0 NA 0.0 0.0 
u NA 95.0 NA 0.0 0.0 

HMX D NA 8.3 NA 0.0 0.0 
p NA 16.7 NA 0.0 0.0 
PU NA 8.3 NA 0.0 0.0 
R NA 0.0 NA 0.0 100.0 
u NA 66.7 NA 0.0 0.0 

MNX D NA 9.1 NA 0.0 0.0 
DU NA 9.1 NA 0.0 0.0 
G NA 18.2 NA 0.0 0.0 
p NA 9.1 NA 0.0 0.0 
PU NA 18.2 NA 0.0 0.0 
u NA 36.4 NA 0.0 0.0 

NITROBENZENE R NA 0.0 NA 0.0 100.0 
ROX D NA 6.7 NA 0.0 0.0 

p NA 26.7 NA 0.0 0.0 
PU NA 13.3 NA 0.0 0.0 

UR 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Fraction 

M 

TABLE H-13 

QUALIFICATION RATES FOR AQUEOUS SAMPLES , ROUNDS 1, 2, AND 3 
SWMU 13 - (MINE FILL B)<1

> 

NSWCCRANE 
CRANE, INDIANA 

PAGES OF 12 
Validation Qualifier 

Parameter Code BU J R u UJ 
R NA 0.0 NA 0.0 100.0 
u NA 53.3 NA 0.0 0.0 

TETRYL R NA 0.0 NA 0.0 100.0 
TNX G NA 22.2 NA 0.0 0.0 

p NA 11.1 NA 0.0 0.0 
PU NA 11.1 NA 0.0 0.0 
u NA 55.6 NA 0.0 0.0 

ALUMINUM A NA 81.7 NA 100.0 0.0 
AG NA 18.3 NA 0.0 0.0 

ANTIMONY A NA 100.0 NA 100.0 0.0 
ARSENIC A NA 85.7 NA 100.0 0.0 

AP NA 14.3 NA 0.0 0.0 
BARIUM A NA 93.8 NA 0.0 0.0 

AK NA 6.3 NA 0.0 0.0 
BERYLLIUM A NA 100.0 NA 100.0 0.0 
CADMIUM A NA 100.0 NA 100.0 0.0 
CALCIUM A NA 86.3 NA 0.0 0.0 

Al NA 13.8 NA 0.0 0.0 
CHROMIUM A NA 87.5 NA 100.0 0.0 

AG NA 8.3 NA 0.0 0.0 
AP NA 4.2 NA 0.0 0.0 

COBALT A NA 79.6 NA 100.0 0.0 
Al NA 14.8 NA 0.0 0.0 
AP NA 5.6 NA 0.0 0.0 

COPPER A NA 49.0 NA 100.0 0.0 
Al NA 18.4 NA 0.0 0.0 
AIP NA 16.3 NA 0.0 0.0 
AP NA 16.3 NA 0.0 0.0 

IRON A NA 96.2 NA 100.0 0.0 
AG NA 3.8 NA 0.0 0.0 

LEAD A NA 100.0 NA 100.0 0.0 
MAGNESIUM A NA 98.7 NA 100.0 0.0 

Al NA 1.3 NA 0.0 0.0 
MANGANESE A NA 64.3 NA 100.0 0.0 

AG NA 2.9 NA 0.0 0.0 
Al NA 7.1 NA 0.0 0.0 
AK NA 22.9 NA 0.0 0.0 
AKP NA 1.4 NA 0.0 0.0 
K NA 1.4 NA 0.0 0.0 

MERCURY p NA 100.0 NA 0.0 0.0 
NICKEL A NA 88.9 NA 100.0 0.0 

AP NA 6.3 NA 0.0 0.0 
p NA 4.8 NA 0.0 0.0 

UR 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Fraction 

MF 

TABLE H-13 

QUALIFICATION RATES FOR AQUEOUS SAMPLES , ROUNDS 1, 2, AND 3 

SWMU 13 - (MINE FILL B)<1
> 

NSWCCRANE 
CRANE, INDIANA 

PAGE70F12 
Validation Qualifier 

Parameter Code BU J R u UJ 
POTASSIUM A NA 97.5 NA 0.0 0.0 

AG NA 2.5 NA 0.0 0.0 
SELENIUM A NA 100.0 NA 100.0 0.0 
SILVER A NA 0.0 NA 100.0 0.0 
SODIUM A NA 88.8 NA 0.0 0.0 

Al NA 11.3 NA 0.0 0.0 
THALLIUM A NA 0.0 NA 100.0 0.0 
TIN A NA 0.0 NA 100.0 0.0 
TITANIUM A NA 42.3 NA 100.0 0.0 

AG NA 3.8 NA 0.0 0.0 
AGI NA 11.5 NA 0.0 0.0 
AGIP NA 3.8 NA 0.0 0.0 
AP NA 11.5 NA 0.0 0.0 
p NA 26.9 NA 0.0 0.0 

VANADIUM A NA 56.3 NA 100.0 0.0 
AG NA 6.3 NA 0.0 0.0 
AP NA 37.5 NA 0.0 0.0 

ZINC A NA 3.7 NA 100.0 0.0 
Al NA 5.6 NA 0.0 0.0 
AIK NA 22.2 NA 0.0 0.0 
AIKP NA 3.7 NA 0.0 0.0 
AK NA 20.4 NA 0.0 0.0 
I NA 1.9 NA 0.0 0.0 
IK NA 9.3 NA 0.0 0.0 
IKP NA 7.4 NA 0.0 0.0 
K NA 14.8 NA 0.0 0.0 
KP NA 11.1 NA 0.0 0.0 

ALUMINUM A NA 100.0 NA 100.0 0.0 
ANTIMONY A NA 100.0 NA 100.0 0.0 
ARSENIC A NA 66.7 NA 100.0 0.0 

AP NA 33.3 NA 0.0 0.0 
BARIUM A NA 95.5 NA 0.0 0.0 

AK NA 4.5 NA 0.0 0.0 
BERYLLIUM A NA 100.0 NA 100.0 0.0 
CADMIUM A NA 0.0 NA 100.0 0.0 
CALCIUM A NA 100.0 NA 0.0 0.0 
CHROMIUM A NA 100.0 NA 100.0 0.0 
COBALT A NA 67.6 NA 100.0 0.0 

Al NA 13.5 NA 0.0 0.0 
AP NA 18.9 NA 0.0 0.0 

COPPER A NA 19.2 NA 100.0 0.0 
Al NA 23.1 NA 0.0 0.0 
AIP NA 42.3 NA 0.0 0.0 

UR 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Fraction 

MISC 

OS 
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Parameter Code BU J R u UJ 
AP NA 15.4 NA 0.0 0.0 

IRON A NA 100.0 NA 100.0 0.0 
LEAD A NA 100.0 NA 100.0 0.0 
MAGNESIUM A NA 100.0 NA 100.0 0.0 
MANGANESE A NA 54.1 NA 100.0 0.0 

AK NA 40.5 NA 0.0 0.0 
AKP NA 5.4 NA 0.0 0.0 

NICKEL A NA 42.9 NA 100.0 0.0 
Al NA 17.9 NA 0.0 0.0 
AP NA 10.7 NA 0.0 0.0 
p NA 28.6 NA 0.0 0.0 

POTASSIUM A NA 100.0 NA 100.0 0.0 
SELENIUM A NA 100.0 NA 100.0 0.0 
SILVER A NA 0.0 NA 100.0 0.0 
SODIUM A NA 100.0 NA 0.0 0.0 
THALLIUM A NA 0.0 NA 100.0 0.0 
TIN A NA 0.0 NA 100.0 0.0 
TITANIUM A NA 3.8 NA 100.0 0.0 

AF NA 3.8 NA 0.0 0.0 
AP NA 19.2 NA 0.0 0.0 
p NA 73.1 NA 0.0 0.0 

VANADIUM A NA 25.0 NA 100.0 0.0 
AP NA 75.0 NA 0.0 0.0 

ZINC A NA 12.5 NA 100.0 0.0 
AK NA 20.8 NA 0.0 0.0 
AKP NA 12.5 NA 0.0 0.0 
K NA 25.0 NA 0.0 0.0 
KP NA 29.2 NA 0.0 0.0 

AMMONIA-N D NA 85.0 NA 0.0 100.0 
H NA 15.0 NA 0.0 0.0 

NITRITE/NITRATE-N A NA 26.7 NA 100.0 0.0 
D NA 40.0 NA 0.0 0.0 
G NA 23.3 NA 0.0 0.0 
GH NA 3.3 NA 0.0 0.0 
H NA 6.7 NA 0.0 100.0 

2-METHYLNAPHTHALENE R NA 0.0 NA 0.0 100.0 
ACENAPHTHENE R NA 0.0 NA 0.0 100.0 
ACENAPHTHYLENE R NA 0.0 NA 0.0 100.0 
ANTHRACENE R NA 0.0 NA 0.0 100.0 
BENZO(A)ANTHRACENE R NA 100.0 NA 0.0 100.0 
BENZO(A)PYRENE E NA 0.0 NA 0.0 50.0 

ER NA 100.0 NA 0.0 50.0 
BENZO(B)FLUORANTHENE R NA 100.0 NA 0.0 100.0 

UR 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Fraction 

ROUND3 
EXP 

TABLE H-13 
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Validation Qualifier 

Parameter Code BU J R u UJ 
BENZO(G,H, l)PERYLENE R NA 100.0 NA 0.0 100.0 
BENZO(K)FLUORANTHENE R NA 100.0 NA 0.0 100.0 
CHRYSENE R NA 100.0 NA 0.0 100.0 
DIBENZO(A,H)ANTHRACENE R NA 0.0 NA 0.0 100.0 
FLUORANTHENE DR NA 100.0 NA 0.0 0.0 

R NA 0.0 NA 0.0 100.0 
FLUORENE R NA 0.0 NA 0.0 100.0 
INDEN0(1,2,3-CD)PYRENE R NA 100.0 NA 0.0 100.0 
NAPHTHALENE R NA 0.0 NA 0.0 100.0 
PHENANTHRENE R NA 100.0 NA 0.0 100.0 
PYRE NE DR NA 100.0 NA 0.0 0.0 

R NA 0.0 NA 0.0 100.0 

1,3,5-TRINITROBENZENE p 0.0 100.0 0.0 0.0 0.0 
R 0.0 0.0 0.0 0.0 100.0 

1,3-DINITROBENZENE p 0.0 100.0 0.0 0.0 0.0 
R 0.0 0.0 0.0 0.0 100.0 

2,4,6-TRINITROTOLUENE p 0.0 100.0 0.0 0.0 0.0 
R 0.0 0.0 0.0 0.0 100.0 

2,4-DI N ITROTOLU ENE R 0.0 0.0 0.0 0.0 100.0 
u 0.0 100.0 0.0 0.0 0.0 

2,6-DINITROTOLUENE R 0.0 0.0 0.0 0.0 100.0 
u 0.0 100.0 0.0 0.0 0.0 

2-AMIN0-4,6-DINITROTOLUENE p 0.0 30.0 0.0 0.0 0.0 
PU 0.0 20.0 0.0 0.0 0.0 
QU 0.0 10.0 0.0 0.0 0.0 
R 0.0 0.0 0.0 0.0 100.0 
u 0.0 40.0 0.0 0.0 0.0 

2-NITROTOLUENE p 0.0 50.0 0.0 0.0 0.0 
PU 0.0 50.0 0.0 0.0 0.0 
R 0.0 0.0 0.0 0.0 100.0 

3-NITROTOLUENE QU 0.0 100.0 0.0 0.0 0.0 
R 0.0 0.0 0.0 0.0 100.0 

4-AMIN0-2,6-DINITROTOLUENE p 0.0 75.0 0.0 0.0 0.0 
R 0.0 0.0 0.0 0.0 100.0 
u 0.0 25.0 0.0 0.0 0.0 

4-NITROTOLUENE R 0.0 0.0 0.0 0.0 100.0 
DNX u 0.0 100.0 0.0 0.0 0.0 
HMX p 0.0 33.3 0.0 0.0 0.0 

PU 0.0 16.7 0.0 0.0 0.0 
R 0.0 33.3 0.0 0.0 0.0 
u 0.0 16.7 0.0 0.0 0.0 

MNX p 0.0 100.0 0.0 0.0 0.0 

UR 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
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Validation Qualifier 
Parameter Code BU J R u UJ 

NITROBENZENE R 0.0 0.0 0.0 0.0 100.0 
ROX p 0.0 57.1 0.0 0.0 0.0 

PU 0.0 14.3 0.0 0.0 0.0 
R 0.0 28.6 0.0 0.0 0.0 

TETRYL R 0.0 0.0 0.0 0.0 100.0 
TNX u 0.0 100.0 0.0 0.0 0.0 
ALUMINUM A 0.0 25.0 0.0 100.0 0.0 

Al 0.0 75.0 0.0 0.0 0.0 
ANTIMONY A 0.0 0.0 0.0 100.0 0.0 

D 0.0 0.0 0.0 0.0 100.0 
ARSENIC A 0.0 75.0 0.0 100.0 0.0 

AP 0.0 25.0 0.0 0.0 0.0 
BARIUM A 0.0 37.5 0.0 0.0 0.0 

Al 0.0 62.5 0.0 0.0 0.0 
BERYLLIUM A 0.0 100.0 0.0 100.0 0.0 
CADMIUM A 0.0 100.0 0.0 100.0 0.0 
CALCIUM A 0.0 25.0 0.0 0.0 0.0 

Al 0.0 75.0 0.0 0.0 0.0 
CHROMIUM A 0.0 87.5 0.0 100.0 0.0 

AP 0.0 12.5 0.0 0.0 0.0 
COBALT A 0.0 33.3 0.0 100.0 0.0 

Al 0.0 66.7 0.0 0.0 0.0 
COPPER A 0.0 28.6 0.0 100.0 0.0 

Al 0.0 28.6 0.0 0.0 0.0 
AP 0.0 42.9 0.0 0.0 0.0 

IRON A 0.0 18.2 0.0 100.0 0.0 
Al 0.0 81.8 0.0 0.0 0.0 

LEAD A 0.0 28.6 0.0 100.0 0.0 
Al 0.0 71.4 0.0 0.0 0.0 

MAGNESIUM A 0.0 25.0 0.0 0.0 0.0 
Al 0.0 62.5 0.0 0.0 0.0 
I 0.0 12.5 0.0 0.0 0.0 

MANGANESE A 0.0 0.0 0.0 100.0 0.0 
ADI 0.0 75.0 0.0 0.0 0.0 
Al 0.0 25.0 0.0 0.0 0.0 

MERCURY A 0.0 0.0 0.0 100.0 0.0 
NICKEL A 0.0 40.0 0.0 100.0 0.0 

Al 0.0 60.0 0.0 0.0 0.0 
POTASSIUM A 0.0 50.0 0.0 0.0 0.0 

Al 0.0 50.0 0.0 o.o 0.0 
SELENIUM A 0.0 100.0 0.0 100.0 0.0 
SILVER A 0.0 0.0 0.0 100.0 0.0 
SODIUM A 0.0 42.9 0.0 100.0 0.0 

UR 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



Fraction 

MF 
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Validation Qualifier 
Parameter Code BU J R u UJ 

Al 0.0 57.1 0.0 0.0 0.0 
THALLIUM A 0.0 0.0 0.0 100.0 0.0 
TIN A 0.0 0.0 0.0 100.0 0.0 

D 0.0 0.0 0.0 0.0 100.0 
VANADIUM A 0.0 40.0 0.0 100.0 0.0 

AP 0.0 40.0 0.0 0.0 0.0 
p 0.0 20.0 0.0 0.0 0.0 

ZINC A 0.0 14.3 0.0 100.0 0.0 
Al 0.0 71.4 0.0 0.0 0.0 
AK 0.0 14.3 0.0 0.0 0.0 

ALUMINUM A 0.0 33.3 0.0 100.0 0.0 
AG 0.0 33.3 o,o 0.0 0.0 
Al 0.0 33.3 0.0 0.0 0.0 

ANTIMONY A 0.0 0.0 0.0 100.0 0.0 
ARSENIC A 0.0 0.0 0.0 100.0 0.0 
BARIUM A 0.0 60.0 0.0 0.0 0.0 

Al 0.0 40.0 0.0 0.0 0.0 
BERYLLIUM A 0.0 0.0 0.0 100.0 0.0 
CADMIUM A 0.0 0.0 0.0 100.0 0.0 
CALCIUM A 0.0 40.0 0.0 0.0 0.0 

ACI 0.0 10.0 0.0 0.0 0.0 
AD 0.0 20.0 0.0 0.0 0.0 
Al 0.0 30.0 0.0 0.0 0.0 

CHROMIUM A 0.0 33.3 0.0 100.0 0.0 
AP 0.0 66.7 0.0 0.0 0.0 

COBALT A 0.0 0.0 0.0 100.0 0.0 
Al 0.0 80.0 0.0 0.0 0.0 
p 0.0 20.0 0.0 0.0 0.0 

COPPER A 0.0 16.7 0.0 100.0 0.0 
Al 0.0 16.7 0.0 0.0 0.0 
AP 0.0 50.0 0.0 0.0 0.0 
p 0.0 16.7 0.0 0.0 0.0 

IRON A 0.0 0.0 0.0 100.0 0.0 
AG 0.0 50.0 0.0 0.0 0.0 
Al 0.0 50.0 0.0 0.0 0.0 

LEAD A 0.0 100.0 0.0 100.0 0.0 
MAGNESIUM A 0.0 50.0 0.0 0.0 0.0 

Al 0.0 50.0 0.0 0.0 0.0 
MANGANESE A 0.0 0.0 0.0 100.0 0.0 

Al 0.0 66.7 0.0 0.0 0.0 
IP 0.0 33.3 0.0 0.0 0.0 

MERCURY A 0.0 0.0 0.0 100.0 0.0 
NICKEL A 0.0 0.0 0.0 100.0 0.0 

UR 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
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Validation Qualifier 
Fraction Parameter Code 

Al 
p 

POTASSIUM A 
SELENIUM A 
SILVER A 
SODIUM A 
THALLIUM A 
TIN A 
VANADIUM A 
ZINC A 

Al 
AK 

A = Lab Blank Contamination 

C =Calibration Noncompliance (i.e., % RSDs, %Os, ICVs, CCVs, RRFs, etc.) 

D = MS/MSD Recovery Noncompliance 

E = LCS/LCSD Recovery Noncompliance 

F = Lab Duplicate Imprecision 

G := Field Duplicate Imprecision 

H = Holding Time Exceedance 

I = ICP Serial Dilution Noncompliance 

K = ICP Interference - includes ICS % R Noncompliance 

P =Uncertainty near detection limit(< 2 x IDL for inorganics and <CRQL for organics) 

R = Surrogates Recovery Noncompliance 

BU 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

U = % Difference between columns/detectors >25% for positive results determined via GC/HPLC 

J R u UJ 
80.0 0.0 0.0 0.0 
20.0 0.0 0.0 0.0 
100.0 0.0 0.0 0.0 
0.0 0.0 100.0 0.0 
0.0 0.0 100.0 0.0 

100.0 0.0 100.0 0.0 
0.0 0.0 100.0 0.0 
0.0 0.0 100.0 0.0 
0.0 0.0 100.0 0.0 
0.0 0.0 100.0 0.0 

75.0 0.0 0.0 0.0 
25.0 0.0 0.0 0.0 

UR 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



Fraction 
ROUND1 

AVS/SEM 

DIOX 

TABLE H-14 

QUALIFICATION RATES FOR SOLID SAMPLES , ROUNDS 1, 2, AND 3 
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NSWCCRANE 
CRANE, INDIANA 

PAGE 1 OF7 

Validation Qualifier 
Parameter Code BJ BU J R U UJ UR 

ACID VOLATILE SULFIDE HP 0.0 0.0 100.0 0.0 0.0 0.0 0.0 
COPPER G 0.0 0.0 100.0 0.0 0.0 0.0 0.0 
LEAD A 0.0 0.0 0.0 0.0 100.0 0.0 0.0 

AG 0.0 0.0 100.0 0.0 0.0 0.0 0.0 
MERCURY G 0.0 0.0 100.0 0.0 0.0 100.0 0.0 
ZINC A 0.0 0.0 0.0 0.0 100.0 0.0 0.0 

AP 0.0 0.0 100.0 0.0 0.0 0.0 0.0 
1,2,3,4,6,7,8,9-0CDD c 0.0 0.0 100.0 0.0 0.0 0.0 0.0 
1,2,3,4,6,7,8,9-0CDF c 0.0 0.0 0.0 0.0 0.0 100.0 0.0 

CP 0.0 0.0 57.1 0.0 0.0 0.0 0.0 
p 0.0 0.0 42.9 0.0 0.0 0.0 0.0 
w 0.0 0.0 0.0 0.0 100.0 0.0 0.0 

1 ,2,3,4,6, 7 ,8-HPCDF p 0.0 0.0 100.0 0.0 0.0 0.0 0.0 
w 0.0 0.0 0.0 0.0 100.0 0.0 0.0 

1,2,3,4,7,8,9-HPCDF p 0.0 0.0 100.0 0.0 0.0 0.0 0.0 
1,2,3,4,7,8-HXCDD p 0.0 0.0 100.0 0.0 0.0 0.0 0.0 
1,2,3,4,7,8-HXCDF A 0.0 0.0 0.0 0.0 66.7 0.0 0.0 

p 0.0 0.0 100.0 0.0 0.0 0.0 0.0 
w 0.0 0.0 0.0 0.0 33.3 0.0 0.0 

1,2,3,6,7,8-HXCDD p 0.0 0.0 100.0 0.0 0.0 0.0 0.0 
w 0.0 0.0 0.0 0.0 100.0 0.0 0.0 

1,2,3,6,7,8-HXCDF A 0.0 0.0 0.0 0.0 80.0 0.0 0.0 
p 0.0 0.0 100.0 0.0 0.0 0.0 0.0 
w 0.0 0.0 0.0 0.0 20.0 0.0 0.0 

1,2,3,7,8,9-HXCDD p 0.0 0.0 100.0 0.0 0.0 0.0 0.0 
w 0.0 0.0 0.0 0.0 100.0 0.0 0.0 

1,2,3,7,8,9-HXCDF p 0.0 0.0 100.0 0.0 0.0 0.0 0.0 
1,2,3,7,8-PECDD p 0.0 0.0 100.0 0.0 0.0 0.0 0.0 

w 0.0 0.0 0.0 0.0 100.0 0.0 0.0 
1,2,3,7,8-PECDF CP 0.0 0.0 25.0 0.0 0.0 0.0 0.0 

p 0.0 0.0 75.0 0.0 0.0 0.0 0.0 
w 0.0 0.0 0.0 0.0 100.0 0.0 0.0 

2,3,4,6,7,8-HXCDF p 0.0 0.0 100.0 0.0 0.0 0.0 0.0 
w 0.0 0.0 0.0 0.0 100.0 0.0 0.0 

2,3,4,7,8-PECDF p 0.0 0.0 100.0 0.0 0.0 0.0 0.0 
w 0.0 0.0 0.0 0.0 100.0 0.0 0.0 

2,3,7,8-TCDD p 0.0 0.0 100.0 0.0 0.0 0.0 0.0 
w 0.0 0.0 0.0 0.0 100.0 0.0 0.0 

2,3,7,8-TCDF p 0.0 0.0 80.0 0.0 0.0 0.0 0.0 
PQ 0.0 0.0 20.0 0.0 0.0 0.0 0.0 
w 0.0 0.0 0.0 0.0 100.0 0.0 0.0 

TOTALHPCDF w 0.0 0.0 100.0 0.0 100.0 0.0 0.0 



Fraction 

EXP 

HERB 

M 

TABLE H-14 

QUALIFICATION RATES FOR SOLID SAMPLES , ROUNDS 1, 2, AND 3 
SWMU 13 - (MINE FILL 8)(1) 

NSWCCRANE 
CRANE, INDIANA 

PAGE20F7 

Validation Qualifier 
Parameter Code BJ BU J R u 

TOTALHXCDD w 0.0 0.0 100.0 0.0 100.0 
TOTALHXCDF aw 0.0 0.0 11.1 0.0 0.0 

w 0.0 0.0 88.9 0.0 100.0 
TOTALPECDD w 0.0 0.0 0.0 0.0 100.0 
TOTAL PECDF aw 0.0 0.0 23.1 0.0 100.0 

w 0.0 0.0 76.9 0.0 0.0 
TOTAL TCDD w 0.0 0.0 100.0 0.0 100.0 
TOTAL TCDF aw 0.0 0.0 18.8 0.0 50.0 

w 0.0 0.0 81.3 0.0 50.0 
HMX E 0.0 0.0 50.0 0.0 0.0 

u 0.0 0.0 50.0 0.0 0.0 
ROX p 0.0 0.0 50.0 0.0 0.0 

u 0.0 0.0 50.0 0.0 0.0 
PENTACHLOROPHENOL p 0.0 0.0 50.0 0.0 0.0 

PU 0.0 0.0 25.0 0.0 0.0 
u 0.0 0.0 25.0 100.0 0.0 

ALUMINUM A 0.0 0.0 100.0 0.0 0.0 
ANTIMONY A 0.0 0.0 33.3 0.0 100.0 

AF 0.0 0.0 66.7 0.0 0.0 
ARSENIC A 0.0 0.0 37.5 0.0 100.0 

AF 0.0 0.0 62.5 0.0 0.0 
BARIUM AD 0.0 0.0 40.0 0.0 0.0 

AF 0.0 0.0 56.0 0.0 0.0 
AFK 0.0 0.0 4.0 0.0 0.0 

BERYLLIUM A 0.0 0.0 100.0 0.0 100.0 
CADMIUM A 0.0 0.0 13.3 0.0 100.0 

ADF 0.0 0.0 40.0 0.0 0.0 
ADFP 0.0 0.0 20.0 0.0 0.0 

AP 0.0 0.0 26.7 0.0 0.0 
CALCIUM A 0.0 0.0 100.0 0.0 0.0 
CHROMIUM A 0.0 0.0 40.0 0.0 0.0 

AD 0.0 0.0 60.0 0.0 0.0 
COBALT A 0.0 0.0 100.0 0.0 0.0 
COPPER A 0.0 0.0 40.0 0.0 0.0 

AFK 0.0 0.0 60.0 0.0 0.0 
IRON A 0.0 0.0 40.0 0.0 0.0 

AF 0.0 0.0 60.0 0.0 0.0 
LEAD A 0.0 0.0 4.0 0.0 0.0 

AF 0.0 0.0 4.0 0.0 0.0 
AFK 0.0 0.0 56.0 0.0 0.0 
AGK 0.0 0.0 8.0 0.0 0.0 
AK 0.0 0.0 28.0 0.0 0.0 

UJ UR 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 



Fraction 

MISC 

OS 

TABLE H-14 

QUALIFICATION RATES FOR SOLID SAMPLES , ROUNDS 1, 2, AND 3 
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Validation Qualifier 
Parameter Code BJ BU J R u 

LITHIUM AD 0.0 0.0 36.0 0.0 0.0 
ADP 0.0 0.0 4.0 0.0 0.0 

DI 0.0 0.0 60.0 0.0 0.0 
MAGNESIUM A 0.0 0.0 32.0 0.0 0.0 

ADF 0.0 0.0 60.0 0.0 0.0 
AG 0.0 0.0 8.0 0.0 0.0 

MANGANESE A 0.0 0.0 100.0 0.0 0.0 
MERCURY A 0.0 0.0 0.0 0.0 100.0 

F 0.0 0.0 53.3 0.0 0.0 
FP 0.0 0.0 46.7 0.0 0.0 

NICKEL A 0.0 0.0 40.0 0.0 0.0 
ADFI 0.0 0.0 60.0 0.0 0.0 

POTASSIUM A 0.0 0.0 40.0 0.0 0.0 
AD 0.0 0.0 60.0 0.0 0.0 

SELENIUM A 0.0 0.0 0.0 0.0 100.0 
AP 0.0 0.0 100.0 0.0 0.0 

SILVER A 0.0 0.0 0.0 0.0 100.0 
F 0.0 0.0 0.0 0.0 0.0 

SODIUM A 0.0 0.0 75.0 0.0 100.0 
AF 0.0 0.0 25.0 0.0 0.0 

STRONTIUM A 0.0 0.0 32.0 0.0 0.0 
AF 0.0 0.0 8.0 0.0 0.0 

AFK 0.0 0.0 52.0 0.0 0.0 
AG 0.0 0.0 8.0 0.0 0.0 

THALLIUM A 0.0 0.0 0.0 0.0 100.0 
TIN A 0.0 0.0 0.0 0.0 100.0 

AD 0.0 0.0 22.2 0.0 0.0 
ADP 0.0 0.0 66.7 0.0 0.0 
AP 0.0 0.0 11.1 0.0 0.0 

TITANIUM AD 0.0 0.0 40.0 0.0 0.0 
ADFI 0.0 0.0 60.0 0.0 0.0 

VANADIUM AD 0.0 0.0 100.0 0.0 0.0 
ZINC A 0.0 0.0 0.0 0.0 100.0 

ADF 0.0 0.0 5.0 0.0 0.0 
ADFG 0.0 0.0 5.0 0.0 0.0 

ADFGI 0.0 0.0 5.0 0.0 0.0 
ADFK 0.0 0.0 35.0 0.0 0.0 

AFI 0.0 0.0 5.0 0.0 0.0 
AFIK 0.0 0.0 45.0 0.0 0.0 

TOTAL ORGANIC CARBON D 0.0 0.0 11.1 0.0 0.0 
G 0.0 0.0 88.9 0.0 0.0 

1,4-PHENYLENEDIAMINE c 0.0 0.0 0.0 0.0 0.0 
3,3'-DICHLOROBENZIDINE D 0.0 . 0.0 0.0 0.0 0.0 

UJ UR 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

100.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

100.0 0.0 
0.0 100.0 
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Validation Qualifier 
Parameter Code BJ BU J R u 

3-NITROANILINE D 0.0 0.0 0.0 0.0 0.0 
4-CHLOROANILINE D 0.0 0.0 0.0 0.0 0.0 
4-NITROQUINOLINE-1-0XIDE c 0.0 0.0 0.0 0.0 0.0 
A,A-DIMETHYLPHENETHYLAMINE c 0.0 0.0 0.0 0.0 0.0 
ACENAPHTHENE D 0.0 0.0 50.0 0.0 0.0 

G 0.0 0.0 50.0 0.0 0.0 
ACETOPHENONE p 0.0 0.0 100.0 0.0 0.0 
ANTHRACENE G 0.0 0.0 50.0 0.0 0.0 

p 0.0 0.0 50.0 0.0 0.0 
ARAMITE c 0.0 0.0 0.0 0.0 0.0 
BENZO(A)ANTHRACENE G 0.0 0.0 28.6 0.0 0.0 

N 0.0 0.0 14.3 0.0 0.0 
p 0.0 0.0 57.1 0.0 0.0 

BENZO(A)PYRENE G 0.0 0.0 33.3 0.0 0.0 
N 0.0 0.0 33.3 0.0 0.0 
p 0.0 0.0 33.3 0.0 0.0 

BENZO(~FLUORANTHENE c 0.0 0.0 16.7 0.0 0.0 
G 0.0 0.0 33.3 0.0 0.0 
N 0.0 0.0 33.3 0.0 0.0 
p 0.0 0.0 16.7 0.0 0.0 

BENZO(G,H, l)PERYLENE G 0.0 0.0 33.3 0.0 0.0 
N 0.0 0.0 33.3 0.0 0.0 
p 0.0 0.0 33.3 0.0 0.0 

BENZO(K)FLUORANTHENE G 0.0 0.0 28.6 0.0 0.0 
N 0.0 0.0 28.6 0.0 0.0 
p 0.0 0.0 42.9 0.0 0.0 

818(2-ETHYLHEXYL)PHTHALA TE A 0.0 100.0 0.0 0.0 0.0 
p 0.0 0.0 100.0 0.0 0.0 

CH RYS ENE G 0.0 0.0 40.0 0.0 0.0 
N 0.0 0.0 20.0 0.0 0.0 
p 0.0 0.0 40.0 0.0 0.0 

DIBENZO(A,H)ANTHRACENE G 0.0 0.0 50.0 0.0 0.0 
N 0.0 0.0 50.0 0.0 0.0 

Dl-N-BUTYL PHTHALA TE p 0.0 0.0 100.0 0.0 0.0 
Dl-N-OCTYL PHTHALATE p 0.0 0.0 100.0 0.0 0.0 
FLUORANTHENE G 0.0 0.0 33.3 0.0 0.0 

p 0.0 0.0 66.7 0.0 0.0 
FLUOR ENE D 0.0 0.0 50.0 0.0 0.0 

G 0.0 0.0 50.0 0.0 0.0 
HEXACHLOROCYCLOPENTADIENE D 0.0 0.0 0.0 0.0 0.0 
INDEN0(1,2,3-CD)PYRENE G 0.0 0.0 25.0 0.0 0.0 

N 0.0 0.0 25.0 0.0 0.0 
p 0.0 0.0 50.0 0.0 0.0 

UJ UR 
100.0 0.0 
100.0 0.0 
0.0 100.0 

100.0 0.0 
0.0 0.0 

100.0 0.0 
0.0 0.0 

100.0 0.0 
0.0 0.0 
0.0 100.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0. 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

100.0 0.0 
100.0 100.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
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Validation Qualifier 
Parameter Code BJ BU J R u 

KE PONE c 0.0 0.0 0.0 0.0 0.0 
METHAPYRILENE c 0.0 0.0 0.0 0.0 0.0 
NAPHTHALENE p 0.0 0.0 100.0 0.0 0.0 
PHENANTHRENE G 0.0 0.0 14.3 0.0 0.0 

GP 0.0 0.0 14.3 0.0 0.0 
p 0.0 0.0 71.4 0.0 0.0 

PHENOL p 0.0 0.0 100.0 0.0 0.0 
PYRENE G 0.0 0.0 33.3 0.0 0.0 

N 0.0 0.0 16.7 0.0 0.0 
p 0.0 0.0 50.0 0.0 0.0 

4-METHYL-2-PENT ANONE p 0.0 0.0 100.0 0.0 0.0 
ACETONE A 100.0 0.0 0.0 0.0 0.0 

c 0.0 0.0 0.0 0.0 0.0 
ACROLEIN c 0.0 0.0 0.0 0.0 0.0 
BROMOMETHANE c 0.0 0.0 0.0 0.0 0.0 
CARBON DISULFIDE c 0.0 0.0 0.0 0.0 0.0 
DICHLORODIFLUOROMETHANE c 0.0 0.0 100.0 0.0 0.0 
METHYL IODIDE c 0.0 0.0 0.0 0.0 0.0 
METHYLENE CHLORIDE A 0.0 100.0 0.0 0.0 0.0 

c 0.0 0.0 0.0 0.0 0.0 
TRANS-1,2-DICHLOROETHENE p 0.0 0.0 100.0 0.0 0.0 
TRICHLOROFLUOROMETHANE p 0.0 0.0 100.0 0.0 0.0 
AROCLOR-1016 R 0.0 0.0 0.0 0.0 0.0 
AROCLOR-1221 R 0.0 0.0 0.0 0.0 0.0 
AROCLOR-1232 R 0.0 0.0 0.0 0.0 0.0 
AROCLOR-1242 R 0.0 0.0 0.0 0.0 0.0 
AROCLOR-1248 DGUF 0.0 0.0 7.7 0.0 0.0 

u 0.0 0.0 84.6 0.0 0.0 
URG 0.0 0.0 7.7 0.0 0.0 

AROCLOR-1254 R 0.0 0.0 0.0 0.0 0.0 
AROCLOR-1260 R 0.0 0.0 0.0 0.0 0.0 

HMX PU NA NA 100.0 NA 0.0 
ALUMINUM A NA NA 100.0 NA 0.0 
ANTIMONY A NA NA 100.0 NA 0.0 
ARSENIC Al NA NA 100.0 NA 0.0 
BARIUM A NA NA 100.0 NA 0.0 
BERYLLIUM A NA NA 100.0 NA 0.0 
CADMIUM A NA NA 100.0 NA 0.0 
CALCIUM ADFI NA NA 100.0 NA 0.0 
CHROMIUM AGI NA NA 22.2 NA 0.0 

Al NA NA 77.8 NA 0.0 
COBALT ADI NA NA 100.0 NA 0.0 

UJ UR 
100.0 100.0 
100.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

100.0 0.0 
0.0 100.0 

100.0 0.0 
100.0 0.0 
100.0 0.0 
100.0 0.0 
0.0 0.0 

100.0 0.0 
0.0 0.0 
0.0 0.0 

100.0 0.0 
100.0 0.0 
100.0 0.0 
100.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

100.0 0.0 
100.0 0.0 

0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 



Fraction 

OS 

PEST/PCB 

Round 3 
M 

TABLE H-14 

QUALIFICATION RATES FOR SOLID SAMPLES , ROUNDS 1, 2, AND 3 
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Validation Qualifier 
Parameter Code BJ BU J R u 

COPPER Al NA NA 100.0 NA 0.0 
IRON A NA NA 100.0 NA 0.0 
LEAD AD NA NA 100.0 NA 0.0 
MAGNESIUM Al NA NA 100.0 NA 0.0 
MANGANESE A NA NA 88.9 NA 0.0 

AD NA NA 11.1 NA 0.0 
MERCURY p NA NA 100.0 NA 0.0 
NICKEL Al NA NA 100.0 NA 0.0 
POTASSIUM ADI NA NA 100.0 NA 0.0 
SELENIUM A NA NA 88.9 NA 0.0 

AP NA NA 11.1 NA 0.0 
SILVER A NA NA 0.0 NA 100.0 
SODIUM A NA NA 25.0 NA 100.0 

AP NA NA 75.0 NA 0.0 
THALLIUM A NA NA 0.0 NA 100.0 
TIN A NA NA 0.0 NA 100.0 
TITANIUM ADI NA NA 100.0 NA 0.0 
VANADIUM Al NA NA 100.0 NA 0.0 
ZINC AOKI NA NA 100.0 NA 0.0 
2-METHYLNAPHTHALENE p NA NA 100.0 NA 0.0 
BENZO(K)FLUORANTHENE G NA NA 66.7 NA 0.0 

p NA NA 33.3 NA 0.0 
AROCLOR-1016 R NA NA 0.0 NA 0.0 
AROCLOR-1221 R NA NA 0.0 NA 0.0 
AROCLOR-1232 R NA NA 0.0 NA 0.0 
AROCLOR-1242 R NA NA 0.0 NA 0.0 
AROCLOR-1248 GU NA NA 18.2 NA 0.0 

RU NA NA 18.2 NA 0.0 
u NA NA 63.6 NA 0.0 

AROCLOR-1254 R NA NA 0.0 NA 0.0 
AROCLOR-1260 R NA NA 0.0 NA 0.0 

ALUMINUM A 0.0 0.0 100.0 0.0 0.0 
ANTIMONY A 0.0 0.0 100.0 0.0 0.0 
ARSENIC A 0.0 0.0 100.0 0.0 0.0 
BARIUM D 0.0 0.0 100.0 0.0 0.0 
BERYLLIUM A 0.0 0.0 100.0 0.0 100.0 
CADMIUM A 0.0 0.0 88.9 0.0 0.0 

AG 0.0 0.0 11.1 0.0 0.0 
CALCIUM AFG 0.0 0.0 100.0 0.0 0.0 
CHROMIUM AGI 0.0 0.0 88.9 0.0 0.0 

Al 0.0 0.0 11.1 0.0 0.0 
COBALT ADI 0.0 0.0 100.0 0.0 0.0 

UJ UR 
0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 

100.0 NA 
100.0 NA 
100.0 NA 
100.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 

100.0 NA 
100.0 NA 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
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Validation Qualifier 
Fraction Parameter Code BJ 

COPPER A 
IRON AGI 
LEAD A 

AK 
MAGNESIUM .AGI 
MANGANESE AFI 
MERCURY A 
NICKEL A 
POTASSIUM AEI 
SELENIUM A 
SILVER A 
SODIUM A 
THALLIUM A 
TIN A 

AP 
VANADIUM Al 
ZINC DI 

PEST/PCB AROCLOR-1248 PU 

A = Lab Blank Contamination 

C =Calibration Noncompliance (i.e., % RSDs, %Os, ICVs, CCVs, RRFs, etc.) 

D = MS/MSD Recovery Noncompliance 

E = LCS/LCSD Recovery Noncompliance 

F = Lab Duplicate Imprecision 

G = Field Duplicate Imprecision 

H = Holding Time Exceedance 

I = ICP Serial Dilution Noncompliance 

K = ICP Interference - includes ICS % R Noncompliance 

N = Internal Standard Noncompliance 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

BU 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

P =Uncertainty near detection limit(< 2 x IDL for inorganics and <CRQL for organics) 

J 
100.0 
100.0 
11.1 
88.9 

100.0 
100.0 

0.0 
100.0 
100.0 
100.0 

0.0 
100.0 

0.0 
0.0 

100.0 
100.0 
100.0 
100.0 

Q =Other problems (can encompass a number of issues; Le.chromatography, interferences, etc.) 

R = Surrogates Recovery Noncompliance 

U = % Difference between columns/detectors >25% for positive results determined via GC/HPLC 

W = EMPC result 

R u 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 100.0 
0.0 0.0 
0.0 0.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

UJ UR 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 



TABLE H-15 

QUALIFICATION RATES FOR VEGETATION SAMPLES, ROUND 3 

SWMU 13 - (MINE FILL 8)<1
> 

NSWCCRANE 
CRANE, INDIANA 

PAGE 1 OF2 
Validation Qualifier 

Fraction Parameter Code J 
ROUND3 

EXP 1,3,5-TRINITROBENZENE E 0.0 
2,4-DIAM I N0-6-N ITROTOLU ENE D 0.0 

H 0.0 
2,6-DIAMIN0-4-NITROTOLUENE D 0.0 

H 100.0 
2,6-DINITROTOLUENE p 14.3 

au 28.6 
u 57.1 

2-AMIN0-4,6-DINITROTOLUENE u 100.0 
3,5-DINITROANILINE H 0.0 
4,4'-TN-AZOXY H 0.0 

HPU 100.0 
DNX D 0.0 

H 0.0 
HU 100.0 

HMX G 0.0 
GQ 14.3 
POU 57.1 
PU 14.3 
u 14.3 

MNX H 30.8 
HPU 15.4 
HU 53.8 

NITROBENZENE au 100.0 
RDX Q 12.5 

au 50.0 
u 37.5 

TETRYL DE 0.0 
E 0.0 

TNX H 0.0 
HPU 50.0 
HU 50.0 

A = Lab Blank Contamination 

C =Calibration Noncompliance (Le., % RSDs, %Ds, ICVs, CCVs, RRFs, etc.) 

D = MS/MSD Recovery Noncompliance 

E = LCS/LCSD Recovery Noncompliance 

F = Lab Duplicate Imprecision 

G = Field Duplicate Imprecision 

H = Holding Time Exceedance 

I = ICP Serial Dilution Noncompliance 

UJ UR 

100.0 0.0 
0.0 100.0 

100.0 0.0 
0.0 100.0 

100.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 O'.O 

100.0 0.0 
100.0 0.0 

0.0 0.0 
0.0 100.0 

100.0 0.0 
0.0 0.0 

100.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

100.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 5.9 
0.0 94.1 

100.0 0.0 
0.0 0.0 
0.0 0.0 



TABLE H-15 

QUALIFICATION RATES FOR VEGETATION SAMPLES, ROUND 3 

SWMU 13 - (MINE FILL 8)<1
> 
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CRANE, INDIANA 
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K = ICP Interference - includes ICS % R Noncompliance 

N = Internal Standard Noncompliance 

P =Uncertainty near detection limit(< 2 x IDL for inorganics and <CRQL for organics) 
Q =Other problems (can encompass a number of issues; Le.chromatography, interferences, etc.) 

R = Surrogates Recovery Noncompliance 

U = % Difference between columns/detectors >25% for positive results determined via GC/HPLC 
W = EMPC result 
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Scenario Medium Exposure Exposure 

Timeframe Medium Point 

Cur"renVFuture Surface Soil Surface Soil SWMU 13 

Air SWMU 13 

Subsurtace Soil Subsurtace Soil SWMU 13 

Air SWMU 13 

Groundwater Groundwater All Aquifers 

Air All Aquifers 

Vapor Intrusion 

TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

SWMU 13 - MINE FILL B 

NSWC CRANE 

CRANE, INDIANA 

PAGE 1OF4 

Receptor Receptor Exposure Type of 

Population Age Route Analysis 

Maintenance Adult Ingestion Quant 

Worker Dermal Quant 

Occupalional Adult Ingestion Quant 

Worker Dermal Quant 

Trespassers Adolescents Ingestion Quant 

Dermal Quant 

Maintenance Adult Inhalation Qual 

Worker 

Occupational Adult Inhalation Qual 

Worker 

Trespassers Adolescents Inhalation Qual 

Maintenance Adult Ingestion None 

Worker Dermal None 

Occupational Adult Ingestion None 

Worker Dermal None 

Trespassers Adolescents Ingestion None 

Dermal None 

Maintenance Adult Inhalation None 

Worker 

Occupational Adult Inhalation None 

Worker 

Trespassers Adolescents Inhalation None 

Maintenance Adult Ingestion None 

Workers Dermal None 

Occupational Adult Ingestion Quant 

Worker Dermal Quant 

Trespassers Adolescents Ingestion None 

Dermal None 

Maintenance Adult Inhalation None 

Workers 

Occupational Adult Inhalation None 

Worker 

Trespassers Adolescents Inhalation None 

Occupational Adult Inhalation None 

Worker 

Rationale for Selection or Exclusion 

of Exposure Pathway 

Maintenance workers may contact surface soil during normal work activities. 

Occupational workers m~y contact surface soil during normal work activities. 

Although access to the base is controlled. once inside the base. access to the SWMU 13 is 
not limited by any physical restrain!. Adolescent trespassers may be exposed to surface soil 
while at the site. 

Exposure is evaluated qualitatively by a comparison of site data to US EPA Generic SSLs for 
transfers from soil to air. Concentrations of all detected constituents were less than the 
SS Ls. 

Exposure is evaluated qualilatively by a comparison of site data to USEPA Generic SSLs for 
transfers from soil to air. Concentrations of all detected constituenls were less than the 
SS Ls. 

Exposure is evaluated qualitatively by a comparison of site data to USE PA Generic SSLs for 
lransfers from soil to air. Concentrations of all detected constituents were less than the 
SS Ls. 

Maintenance workers are nol expected to be exposed to subsurface soil. 

Occupational workers are not expected 10 be exposed lo subsurface soil. 

Trespassers are nol exposed to subsurface soil. 

Maintenance workers are not expected to be exposed to subsurface soil. 

Occupational workers are not expected to be exposed to subsurface soil. 

Trespassers are not exposed to subsurface soil. 

Maintenance workers are not expected lo have contact with groundwater. 

Occupational workers may be exposed to groundwater if groundwater was used as a potable 
water source. 

Adolescent 1respassers are not expecled 10 be exposed to groundwater. 

Maintenance workers are not expected to be exposed to COPCs that have volatilized from 
groundwater. 

Occupational workers are not expecled to be exposed to CO PCs that have volatilized from 
groundwater. 

Adolescent trespassers are not expected to be exposed to groundwater. 

No VOCs were identified as COPCs for groundwater at SWMU t 3 

4/13/2005 



Scenario Medium Exposure Exposure 

Timeframe Medium Point 

CurrenVFulure Surtace Water Surtace Waler Gully and Mainstream 

Sediment Sediment Gully and Mainstream 

Future Surface Soil Surface Soil SWMU 13 

Air SWMU 13 

Subsurtace Soil Subsurtace Soil SWMU 13 

TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

SWMU 13 ·MINE FILL B 

NSWC CRANE 

CRANE, INOIANA 

PAGE 2 OF 4 

Receptor Receptor Exposure Type of 

Population Age Route Analysis 

Maintenance Adult Ingestion None 

Workers Dermal Quant 

Occupational Adult Ingestion None 

Worker Dermal None 

Trespassers Adolescents Ingestion Quant 

Dermal Quant 

Maintenance Adult Ingestion Quant 

Workers Dermal Quant 
Occupational Adult Ingestion None 

Worker Dermal None 

Trespassers Adolescents Ingestion Quant 

Dermal Quant 

Construction Adult Ingestion Quant 

Workers Dermal Quant 

Recreational Child Ingestion Quant 

Users Dermal Quant 

Adult Ingestion Quant 

Dermal Quant 

Residents Child Ingestion Quant 

Dermal Quant 

Adult Ingestion Quant 

Dermal Quant 

Construction Adult Inhalation Qua I 

Workers 

Recreational Child Inhalation Qua I 

Users 

Adult Inhalation Qual 

Residents Child Inhalation Qua I 

Adult Inhalation Qual 

Construction Adult Ingestion Quant 
Workers Dermal Quant 

Recreational Child Ingestion None 

Users Dermal None 

Adult Ingestion None 

Dermal None 

Residents Child Ingestion None 

Dermal None 

Adult Ingestion None 

Dermal None 

Rationale for Selection or Exclusion 

of Exposure Pathway 

Maintenance workers are not expected to ingest surface water. 

Maintenance workers may have dermal contact with surface water. 

Occupational workers are not expected to be exposed to surface water. 

Although access to the base is controlled. once inside the base. access to the SWMU 13 is 
not limited by any physical restraint. Adolescent trespassers may be exposed to ~urface 
water while at the site. 

Maintenance workers may contact sediment. 

Occupational workers are not expected lo be exposed lo sediment. 

Although access to the base is controlled. once inside the base, access to the SWMU 13 is 
not limited by any physical reslraint. Adolescent trespassers may be exposed to sediment 
while at the site. 

Construction workers may have contact with surlace soil during excavation activ1tres. 

This scenario is evaluated on lhe assumption that the Facility would close and be turned 1n10 
a state park in the future. 

This scenario is evaluated on the assumplion !hat the Facility would close and be turned into 
a state park in the luture. 

Although a future residential scenario is considered unlikely al the sile this scenario is 
included to aid in future risk management decisions. 

Although a fulure residential scenario is considered unlikely at the site !his scenario is 
included to aid in future risk management decisions. 

Exposure is evaluated qualitatively by a comparison of site data to USE PA Generic SSLs for 
transfers from soil to air. Concentrations of all detected constiluents were less than the 
SSLs. 

Exposure is evaluated qualitatively by a comparison of site data to USE PA Generic SSLs for 
transfers from soil to air. Concentralions of all detected constituents were less than the 
SS Ls. 

Exposure is evaluated qualitatively by a comparison of site data 10 USEPA Generic SSLs for 
transfers from soil to air. Concentrations of all detected constituents were less than the 
SS Ls. 

Exposure is evaluated qualitatively by a comparison of site data to USE PA Generic SSLs for 
transfers from soil to air. Concentrations of all detected constiluents were less than the 
SSLs. 

Exposure is evaluated qualitatively by a comparison of site data to USE PA Generic SSLs for 
transfers from soil to air. Concentrations of all detecled conslituents were less than the 
SS Ls. 

Construction workers may have contact with subsurface soil during excavation activities. 

Recreational users are not expecled lo be exposed to subsurface soil. 

Recreational users are not expected to be exposed lo subsurlace soil. 

Future residents are not expected to be exposed to subsurface soil. 

Future residents are nol expected to be exposed to subsurface soil. 

411312005 



Scenario Medium Exposure Exposure 

Timeframe Medium Point 

Future Subsurface Soil Air SWMU 13 

Air SWMU 13 

Ground Water Groundwater All Aquifers 

Air All Aquifers 

Vapor Intrusion 

Surface Water Surface Water Gully and Mainstream 

TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

SWMU 13 ·MINE FILL B 

NSWC CRANE 

CRANE, INDIANA 

PAGE3 OF 4 

Receptor Receptor Exposure Type of 

Population Age Route Analysis 

Construction Adult Inhalation Qual 

Workers 

Recreational Child Inhalation None 

Users 

Adult Inhalation None 

Residents Child Inhalation None 

Adult Inhalation None 

Construction Adull Ingestion None 

Workers 
Dermal Quant 

Recreational Child Ingestion Quant 

Users Dermal Quan I 

Adull Ingestion Quant 

Dermal Quant 

Residents Child Ingestion Quant 

Dermal Quan I 

Adull Ingestion Quant 

Dermal Quant 

Construction Adull Inhalation None 

Workers 

Recreational Child Inhalation None 

Users 

Adult Inhalation None 

Residents Child Inhalation None 

Adult Inhalation None 

Residents Child Inhalation Quant 

Adult Inhalation Quan! 

Construction Adult Ingestion None 

Workers Dermal None 

Recreational Child Ingestion Quant 

Users Dermal Quant 

Adu II Ingestion Quant 

Dermal Quant 

Residents Child Ingestion Quant 

Dermal Quant 

Adult Ingestion Quant 

Dermal Quant 

Rationale for Selection or Exclusion 

of Exposure Pathway 

Exposure is evaluated qualitatively by a comparison of site data to USE PA Generic SSLs for 
transfers from soil to air. Concentrations of all detected constiluents were less than the 
SSLs. 

Recreational workers are not expected to be exposed to subsurface soil. 

Recreational workers are not expected to be exposed to subsurface soil. 

Future residents are not expected to be exposed to suqsurlace soil. 

Future residents are not expected to be exposed to subsurlace soil. 

Construction workers are not expected to ingesl groundwater. 

Construction workers may have dermal contact with ground water during excavation 
activities. 

Recreational users may be exposed to groundwater if groundwater was used as a potable 
water source. 

Recreational users may be exposed to groundwater if groundwater was used as a potable 
water source. 

Although a future residential scenario is considered unlikely at !he site. this scenario is 
included to aid in fulure risk management decisions. 

Although a future residential scenario is considered unlikely al !he sile, this scenario is 
included to aid in future risk management decisions. 

No VOCs were identified as CO PCs for groundwater at SWMU 13 

No voes were identified as COPCs for groundwater at SWMU 13 

No voes were identified as COPCs for groundwater at SWMU 13 

No VOCs were idenlified as COPCs for groundwaler al SWMU 13 

No VOCs were identified as COPCs for groundwater at SWMU 13 

No VOCs were idenlified as COPCs for groundwaler al SWMU 13 

No VOCs were identified as COPCs for groundwaler al SWMU 13 

Construction workers are not expected to be exposed to surlace water. 

This scenario is evaluated on the assumption that the Facility would close and be turned into 
a state park in lhe future. 

This scenario is evaluated on the assumption that the Facility would close and be turned into 
a state park in !he future. 

Although a future residential scenario is considered unlikely at the site. this scenario is 

included to aid in future risk management decisions. 

Although a future residential scenario is considered unlikely at the site. this scenario is 
included to aid in future risk management decisions. 

4/13/2005 



Scenario 

Timeframe 

Future 

Notes: 

Quant - Quantitative. 

Qual - Qualitative. 

Medium 

Sediment 

Exposure Exposure 

Medium Point 

Sediment Gully and Mainstream 

TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

SWMU 13 - MINE FILL B 

NSWC CRANE 

CRANE, INDIANA 

PAGE 4 OF 4 

Receptor Receptor Exposure Type of 

Population Age Route Analysis 

Construction Adult Ingestion None 

Workers Dermal None 

Recreational Child Ingestion Quant 

Users Dermal Quant 

Adult Ingestion Quant 

Dermal Quant 

Residents Child Ingestion Quant 

Dermal Quant 

Adult Ingestion Quant 

Dermal Quant 

Rationale for Selection or Exclusion 

of Exposure Pathway 

Construction workers are not expected to be expose:d to sediment. 

This scenario is evaluated on the assumption !hat the Facility would close and be turned into 
a state park in the future. 

This scenario is evaluated on the assumption that the Facilily would close and be turned into 
a state park in the future. 

Although a future residential scenario is considered unlikely al the site. this scenario is 
included to aid in future risk management decisions. 

Although a future residential scenario is considered unlikely at !he site. this scenario is 
included to aid in future risk management decisions. 

4/13/2005 



Scenario Tlmeframe: Current/Future 
Medium: Soll 
Ex oaure Medium: Sur1ace Soll 

CASNumber Chemical 

Dioxins (nn11r1 

3268-87-9 1.2,3,4,6 7,8,9-0CDD 
39001-02-0 1,2,3,4,6,7,8 9-0CDF 
35822-46-9 1,2,3,4,6, 7 8-HPCDD 
67562-39-4 1,2,3 4,6, 7 8-HPCDF 
55673-89-7 1,2,3,4, 7,8,9-HPCDF 
39227-28-6 1 2,3,4,7,8-HXCDD 
70648-26-9 1,2,3,4, 7,8-HXCDF 
57653-85-7 1,2,3 6, 7 8-HXCDD 
57117-44-9 1,2,3,6,7,8-HXCDF 
19408-74·3 1,2,3 7 8,9-HXCDD 
72918-21·9 1,2,3, 7,8,9-HXCOF 
40321-76-4 1,2,3,7,8-PECDD 
57117-41-6 1,2,3,7,8-PECDF 
60851-34-5 2,3,4,6,7,8-HXCOF 
57117-31-4 . 
1746-01-6 2,3,7,8-TCDD 
51207-31-9 2,3, 7 ,8-TCDF 
37871-00-4 TOTALHPCDD 
38998-75-3 TOTALHPCDF 
34465-46-8 TOTAL HXCDO 
55684-94·1 TOTAL HXCDF 
36088-22-9 TOTALPECDD 
30402-15·4 TOTALPECDF 
41903-57-5 TOTAL TCDD 
55722-27-5 TOTAL TCDF 

' .. . 
Volatile Oraanlcs {un111n1 

1156-60-5 ITRANS-1,2-DICHLOAOETHENE 
75-69-4 TAICHLOROFLUOAOMETHANE 
Semlvolatlle Oraanlcs lU""'"' 
83-32-9 ACENAPHTHENE 

I 
I 

I 
120-12·7 --56·55-3 
50-32-8 
205-99·2 
191-24-2 BENZOlG,H,l\PEAYLENE 
207-08·9 BENZOO<lFLUORANTHENE 
117-81·7 815t2-ETHYLHEXYL\PHTHALATE 
218-01-9 CHAY8ENE 
53-70-3 111: .. -. 
206-44-0 FLUORANTHENE 
86-73-7 FLUOR ENE 
193-39-5 lh'lllOl•'I• .. 
91-20·3 NAPHTHALENE 
85·01-8 PHENANTHRENE 
129-00·0 PYRE NE 
Pesticides PCBs (ua/k!'.1) 

112672296 ... .- ., 
Mlscellaneous Parameters 
TTNUS014 CATION EXCHANGE CAPACITY MEQ/1 

TTNUS002 PH S.U. 

Minimum 
Concentretlonl1l 

813 J 
0,55 J 

6.2 
0.57 J 

1.3 J 
0.42 J 

1.8 J 
0.69 J 

1.6 J 
0.72 J 
0.31 J 
0.71 J 
0.36 J 
0.21 J 
0.47 J 
0.52 J 
0.35 J 
11.8 
0.38 J 
o.nJ 
0.33 
0.71 
0.83 
0.52 

1.8 
0.45 

2J 
2 J I 

S2 J 

SJ 

4J 

6J 

7 J 

6 J 

SJ 

91 J 

7J 

200 J 

6 J 

so J 

4J 

s J 

4 J 

6 J 

42 I 

14 

S.1 

TABLE2.1 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL - DIRECT CONTACT 
SWMU 13 (MINE AELD B) 

NSWCCRANE 

CRANE, INDIANA 

Page 1ol2 

Concentration Concentration 
Maximum 

Un Ha 
Location of Maximum Frequency of Range or 

Used for above Background 
Concentratlonlll Concentration Detection Nondectsl2> 

Screenlng13> 7•> 

4140 na/ka 13SS060002 12112 -· 4140 NA 

9.S J nro•n 1355140001 4112 0.2 ·2 9.S NA 

45.4 nafka 13SS060002 12112 ... 45.4 NA 

3.1 J na/ko 13SS100002 4112 0.09-4 3.1 NA 

1.3 J na/ko 1385140001 1/12 0.1 -0.7 1.3 NA 
0.63 J na/ko 1355130002 3/12 0.1 -0.7 0.63 NA 

6.4 na/ka 1385140001 2112 0.07-1.2 6.4 NA 

0.84 J na/ko 13$$140001 2112 0.1-1 0.84 NA 

1.6 J """'" 1388140001 1/12 0.07 - 0.41 1.6 NA 

1.6 J na/ko 1358130002 5112 0.1 -2 1.6 NA 
0.33 J na/ko 1355140001 2112 0.09 - 0,5 0.33 NA 
0.71 J nQ/kQ 1355130002 1112 0.1 -0.8 0.71 NA 

2.5 J naka 1388140001 2112 0.09- 0.4 2.S NA 

1.8 J noko 1388140001 4112 0.07 - 0.4 1.8 NA 
21.8 na'ka 1388140001 7/12 0.1 -0.53 21.8 NA 

0.S2 J nQkQ 1355090002 1/12 0.1 -1.2 0.52 NA 

21 nako 1388140001 10/12 0.1 - 0.3 21 NA 

112 ngkg 1385060002 12112 ... 112 NA 

10.1 J naka 1388140001 7/12 0.1 -1.9 10.1 NA 

15.7 J nq kg 1358050002 11112 1.1 15.7 NA 

19.4 J naka 135$140001 8/12 0.07- 0.2 19.4 NA 

0.71 noko 138$130002 1/12 0.1 - 2.8 0.71 NA 
135 J nako 1388140001 9112 0.1 - 0.3 135 NA 

2.1 J ngkg 1355060002 2112 0.1 -2.2 2.1 NA 

540 J na/ka 1358140001 11/12 0.1 540 NA 
15.1 natko 138$140001 12112 -·· 15.1 NA 

2 J ua/ko 1355060002 I 1/2 1.4 I 2 NA I 
SJ I ua/ka 13$5150002 I 212 ... I 3 NA I 

S2 J uQ/kg 1355090002 1/12 3.8-4.9 S2 NA I 

EPA Region 9 PRG 
(Resldentlal)(!) 

30000 Ci8\ 

39000 c 
390 c 
390 c 
390 c 
39 c 
39 c 
39 c 
39 c 
39 c 
39 c 
3.9 c 
78 c 
39 c 

' 
3.9 c 
39 c 
NA c 
NA c 
NA c 
NA c 
NA c 
NA c 
NA c 
NA c 

6900 N I 
39000 N I 

370000 N I 
210 J ua/ka 1355090002 2112 3.8-4.9 210 NA .. 1100 J uQ/kg 1355090002 7/12 3.8- 4.9 1100 NA ' 

1000 J ua/ko 1355090002 6/12 3.8·4.9 1000 NA 

1100 J ua/ka 1355090002 7/12 3.8. 4 1100 NA 
7SO J ua/ka 1358090002 6/12 3.8-4.9 7SO NA 9 
640 J ucv'ka 1355090002 7/12 3.8-4 640 NA 6200 c 
140 J ua/ka 1355060002, 138$090002 7/12 78-190 140 NA 35000 c 

1100 J uQ/ka 13SS090002 7/12 3.8- 4 1100 NA 62000 c 
200 J ua/ka 13SS090002 1/12 3.8- 4.9 200 NA 

1800 J ua/ko 1358090002 9112 3.8-4 1800 NA 230000 N 
so J ua/ka 13$$090002 1/12 3.8-4.9 so NA 2700000 N 

6SO J uQ/kQ 1385090002 6112 3.8- 4.9 6SO NA . ' 
SJ ua/ko 13$$100002 1/12 3.8- 4.9 s NA S600 N 

1000 J uQ/kg 1385090002 7/12 3.8-4.2 1000 NA 230000 N/9\ 
2400 J ua/ko 1355090002 9112 3.8-4 2400 NA 230000 N 

160000 I ua/ka I 138$100002 I 26/SS I 8.8- 20 I 160000 NA . 
1S m k 13SS080002 212 1S NA NA 

7.4 m k 1355070002 212 7.4 NA NA 

Potential Ratlonale for 
Potent I al 

ARARITBC COPC Contaminant 
ARARITBC'" Sourcel'I 

Aag Deletlon or 

Selectlon(r) 

NA NA No BSL 
NA NA No BSL 
NA NA No BSL 
NA NA No BSL 
NA NA No BSL 
NA NA No BSL 
NA NA No BSL 
NA NA No BSL 
NA NA No BSL 
NA NA No BSL 
NA NA No BSL 
NA NA No BSL 
NA NA No BSL 
NA NA No BSL 
NA NA ASL 
NA NA No BSL 
NA NA No BSL 
NA NA No NT)( 

NA NA No NT)( 

NA NA No NT)( 

NA NA No NT)( 

NA NA No NT)( 

NA NA No NT)( 

NA NA No NT)( 

NA NA No NT)( 

NA NA -·~- NT)( 

180000 I IDEM No BSL I 
NA I NA No I BSL 

9500000 IDEM No I BSL 
47000000 IDEM • BSL 

5000 IDEM ASL 

" IDEM ASL 
5000 IDEM ASL 

50000 IDEM No BSL 
50000 IDEM No BSL 
300000 IDEM No BSL 
500000 IDEM No BSL 

500 IDEM -·~- ASL 
6300000 IDEM No BSL 
6300000 IDEM No BSL 

5000 IDEM -·~ ASL 
3200000 IDEM No BSL 
470000 IDEM No BSL 

4700000 IDEM No BSL 

:11 IDEM -·~- ASL I 

NA NA No NT)( 

NA NA No NT)( 



TABLE2.1 
OCCURRENCE, DISTRIBlITION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· SURFACE SOIL· DIRECT CONTACT 

SWMU 13 (MINE RELD B) 

Minimum 

Concentratlonl1l 
Maximum 

Concentratlon10 UnHs 
Location of Maximum 

Concentration 

NSWCCRANE 
CRANE, INDIANA 

Page2of 2 

Frequency of 
Detection 

Shaded cell Indicates that the maximum concentration exceeds the specified crherton or that the chemical Is selected as a COPC. 

Footnotes 
1 - Sample and duplicate are considered as two separate samples when detennlnlng the minimum and maximum concentrations. 
2 - Values presented are sample-specific quantitation limits. 
3 - The maximum detected concentration is used for screening purposes. 
4 - Not applicable (no metals data). 

Range ot 

Nondecta<Z> 

Concentration 
Used tor 

ScreenlngOO 

5 - USEPA Region IX Preliminary Remediation Goal (PRG). The noncarclnogenic values (denoted with a •N• flag) are the PRG divided by 10 to correspond to a target hazard quotient 
of 0.1. Carcinogenic values represent an Incremental cancer risk of 1.0E-06 (carcinogens denoted with a ·c· flag) (USEPA Region IX, October 2004, Updated December 28, 2004). 

6 - Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM, January 2004). · 
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and is statistically 

detennined to be above site background. Chemicals selected as COPCs are indicated by shaded chemical names. 
8 - Screening values for dioxinsffurans are based on the PRG tor 2,3,7,8-TCDD and adjusted for the TEFsdiscussed in Section 7.4.1.3. 
9 - Pyrene is used as a surrogate for benzo(g,h,i)perylene and phananthrene. 

Associated Samples 
1355020002 
1355030002 
1355040002 
1355040002-D 
1355050002 
1355060002 
1355070002 
1355080002 
1355080002-D 
1355090002 

1355090002-D 
1355150002 
1355100002 
1355110002 
1355120002 
1355130002 
1355140001 
1355160002 
1355170002 
1355180002 

1355190002 
1355200002 
1355210002 
1355220002 
1355230002 
1355240002 
1355250002 
1355260002 
1355270002 
1355290002 

1355300002 
1355320002 
1355330002 
1355340002 
1355350002 
1355360002 
1355370002 
1355380002 
1355390002 
1355400002 

Concentration 
above Background 

?"' 
EPA Region 9 PRG 

(Realdentlal)"' 

Definitions: 

Potential 
ARAWJBC"l 

Potentlal 
ARARITBC 

Source1'1 

ARARfTBC = Applicable or Relevant and Appropriate 
Requirements To Be Considered 

C = Carcinogen 
COPC = Chemical Of Potential Concern 
J = Estimated value 
N = Noncarclnogen 
NA = Not Applicable/Not Available 
PRG = Preliminary Remediation Goal 
sat = soil saturation concentration 

Rationale Codes: 
For selection as a COPC: 
ASL = Above Screening Level 

BKG = Below Background 
BSL = Below Screening Level 
NTX = No Toxicity Data 

COPC 
Rag 

Ratlonale for 
Contaminant 
Deletion or 

Selectlon<n 



CASNumber 

Dioxins n 
3268-87-9 

39001-02-0 

3S822-46-9 

67S62-39-4 

SS673-89·7 

39227·28-8 

70848·26·9 
S76S3-8S-7 

S7117-44·9 

19408-74-3 

72918-21-9 

40321-76-4 

S7117-41·6 

608S1·34·S 

S7117·31-4 

1746-01-8 
S1207-31-9 

37871-00-4 

38998-7S·3 
34465-46-8 

SS684·94·1 

36088·22·9 

30402·1S-4 

41903·S7·S 
SS722-27-S 

Chemical 

2.3.4.6.7.B 9·0CDD 

1.2.3.4,6,7,8,9-0CDF 
.2.3.4 6.7 B·HPCDD 

1,2,3,4,6,7,8-HPCDF 

1,2,3,4,7,8,9·HPCDF 

1,2,3,4,7,8·HXCDD 

2 3,4,7.8·HXCDF 

1,2,3,6,7,8-HXCDD 

1,2,3,6,7,8-HXCDF 

1,2,3,7,8,9-HXCDD 

1,2,3,7,8,9·HXCDF 

,2,3.7,B·PECDD 

1.2,3,7,8·PECDF 

2,3,4,6,7,8·HXCDF 

2,3,4,7,8·PECDF 

2,3,7,8· TCDD 
2,3.7,B·TCDF 

TOTALHPCDD 
TOTALHPCDF 

TOTALHXCDD 

TOTALHXCDF 

TOTAL PECDD 

TOTALPECDF 

TOTAL TCDD 

TOTAL TCDF 
,3,7,B·TCDD TEQ 

Volatile OrRanics (urtlko\ 
l1S6·60-S TRAN5-1,2·DICHLOROETHENE 

17S-89-4 TRICHLOROFLUOROMETHANE 

Semivolatile Or anics lu .. 11 ... "' 

83·32-9 ACENAPHTHENE 

I 
I 

I 
120-12-7 :NTHRA::N~ S6·SS·3 

S0·32·8 
20S·99-2 : . : .. 
191-24·2 BENZO G,H,llPERYLENE 

207-08-9 ' . . . ' 
117-81-7 815(2·ETHYLHEXYLlPHTHALATE 

218-01-9 
S3-70-3 DIBENZO(A,HlANTHRACENE 

206·44·0 FLUORANTHENE 

86-73-7 FLUOR ENE 
193-39-S INDENOl1,2,3-CD)PYRENE 
91-20-3 NAPHTHALENE 
8S-01-8 PHENANTHRENE 
129-00-0 PYRENE 
Pesticides PCBs /un11un 
12672296 ... , ...... ., 
Miscellaneous Parameters 
TTNU5014 CATION EXCHANGE CAPACITY ME0/1 

TTNU5002 PH 5.U. 

TABLE2.2 

COMPARISON OF SURFACE SOIL CONCENTRATIONS TO CRITERIA FOR MIGRATION FROM SOIL-TO-AIR AND SOIL-TO-GROUNDWATER 

SWMU 13 (MINE FIELD B) 

Minimum 
Concentration<1> 

813 J 
o.ss J 

6.2 

O.S7 J 

1.3 J 
0.42 J 

1.8 J 
0.69 J 

1.6 J 
0.72 J 

0.31 J 

0.71 J 

0.36 J 

0.21 J 

0.47 J 

O.S2 J 

0.3S J 

11.8 

0.38 J 
o.nJ 
0.33 

0.71 

0.83 

O.S2 
1.8 

0.4S 

2 J 

2J 

S2 J 

I 
I 

Maximum 
Concentration<11 

4140 

9.S J 
4S.4 

3.1 J 
1.3 J 

0.63 J 

6.4 

0.84 J 

1.6 J 
1.6 J 

0.33 J 
0.71 J 

2.S J 
1.8 J 

21.8 

O.S2 J 

21 

112 
10.1 J 

1S.7 J 

19.4 J 

0.71 

13S J 

2.1 J 
S40 J 

1S.1 

2 J 

3 J 

S2 J 

Units 

·n 

I unlkn 

I un/l<n 

un••n 

I 
I 

NSWCCRANE 

CRANE, INDIANA 

Page 1of2 

Location of Maximum 
Concentration 

1355060002 

1355140001 

1355060002 

1355100002 

1355140001 

1355130002 

1355140001 

1355140001 

1355140001 

1355130002 

1355140001 

1355130002 

1355140001 

1355140001 

1355140001 

1355090002 

1355140001 

1355060002 

1355140001 
13550S0002 

1355140001 

1355130002 

1355140001 

1355060002 

1355140001 

1355140001 

1355060002 

13551S0002 

1355090002 

I 
I 

Frequency of 
Detection 

12112 

4112 

12112 

4112 

1112 

3/12 

2112 

2112 

1112 

S/12 

2112 

1112 

2112 

4112 

7112 

1112 

10112 

12112 

7112 
11/12 

8/12 

1112 

9/12 

2112 
11112 

12112 

112 

212 

1112 

I 
I 

Range of 
Nondecta<21 

0.2·2 

0.09-4 

0.1 -0.7 

0.1 ·0.7 

0.07 • 1.2 

0.1-1 

0.07 - 0.41 

0.1. 2 
0.09 -0.S 

0.1 -0.8 

0.09-0.4 

0.07. 0.4 

0.1 -O.S3 

0.1·1.2 
0.1 -0.3 

0.1 -1.9 

1.1 

0.07 - 0.2 
0.1. 2.8 

0.1 - 0.3 

0.1 -2.2 
0.1 

0.1 -1.2 

1.4 
... 

3.8. 4.9 

I 
I 

Concentration 
Used for 

Screenlng131 

4140 

9.S 

4S.4 

3.1 

1.3 

0.63 
6.4 

0.84 

1.6 

1.6 

0.33 
0.71 

2.S 

1.8 

21.8 

O.S2 

21 

112 

10.1 
1S.7 

19.4 

0.71 

13S 

2.1 

540 
1S.1 

2 

3 

S2 

U S EPA G . U.S. EPA Generic 
Concentration above · · enenc SSL for Migration to 

Background 7<'' SSL for Soil to Air'' _,., 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

430000 
430000 

4300 

4300 

4300 
430 
430 
430 

430 

430 

430 

43 

860 

430 
86 
43 

430 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

43 

NA 

110000 

NA 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

N 

N 

N 

Groundwater 

2800 

28 

28 

2.8 

2.8 

2.8 

2.8 

2.8 

NA 

NA 

NA 

NA 

NA 

34 

8000 

31000 

I 
I 

I 
s J 210 J Uolkn 1355090002 2112 3.8. 4.9 210 NA NA N -4J 1100 J un/kn 1355090002 7112 3.8-4.9 1100 NA NA c 
6 J 1000 J un/l<n 1355090002 6112 3.8-4.9 1000 NA NA c 
7 J 1100 J un••n 13S5090002 7/12 3.8-4 1100 NA NA c 
6 J 7SO J Uolkn 1355090002 6112 3.8-4.9 7SO NA NA N 230000 

SJ 640 J unlkn 1355090002 7112 3.8-4 640 NA NA c "' 
91 J 140 J un/l<n 1355060002, 1355090002 7112 78-190 140 NA NA c 180000 

7 J 1100 J U"'"" 1355090002 7/12 3.8·4 1100 NA NA c .. 
200 J 200 J Uolka 1355090002 1112 3.8-4.9 200 NA NA c 1SOO 

6 J 1800 J unlkn 1355090002 9/12 3.8-4 1800 NA NA N 310000 

so J so J un/l<n 1355090002 1112 3.8-4.9 so NA NA N 41000 

4J 6SO J uno•n 1355090002 6/12 3.8. 4.9 6SO NA NA c 1400 

s J SJ Uolkn 1355100002 1112 3.8. 4.9 s NA 17000 N 3100 

4 J 1000 J Un/kn 1355090002 7112 3.8-4.2 1000 NA NA N 230000 

6 J 2400 J unlkn 1355090002 9112 3.8. 4 2400 NA NA N 230000 

42 160000 Uolkn 1355100002 I 26/3S I 8.8-20 I 160000 NA NA c NA 

14 1S 1355080002 212 1S NA NA NA 

S.1 7.4 m 1355070002 212 7.4 NA NA NA 

IDEM Closure 
Level for 

Migration to 

Groundwater" 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

680 

NA 

130000 

S1000 

19000 

8200 

S7000 

16000 

39000 

3600000 

2SOOO 

soo 
880000 

170000 

3100 

700 

13000 

S70000 

. " 
NA 

NA 



TABLE2.2 
COMPARISON OF SURFACE SOIL CONCENTRATIONS TO CRITERIA FOR MIGRATION FROM SOIL-TO-AIR AND SOIL-TO-GROUNDWATER 

SWMU 13 (MINE FIELD B) 
NSWCCRANE 

CRANE, INDIANA 

Scenario Timeframe: Current/Future 

Medium: Soil 
Ex sure Medium: Surface Soil Page2 of 2 

Maximum 
CASNumber Chemical 

Minimum 
Units 

Location ol Maximum Frequency of 
Concentration(1> Concentration(1> Concentration Detection 

Shaded cell indicates that the maximum concentration exceeds the specified criterion. 

Footnotes 
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. 
2 - Values presented are sample-specific quantitation limits. 
3 - The maximum detected concentration is used for screening purposes. 
4 - Not applicable (no metals data). 

Range of 
Nondects<2> 

5 - U.S. EPA Soil Screening Levels calculated on the EPA Internet Site at http://risk.lsd.oml.gov/calc_start.htm. The Soil to air SSLs for noncarcinogens are divided by 10. 
The migration to groundwater value represents a dilution and attenuation factor (DAF) of 1. 

6 - Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM, January 2004). 
7 - Screening values for dloxinsllurans are based on the value for 2,3,7,8-TCDD and adjusted for the TEFs discussed in Section 7.4.1.3. 

Associated Samples 
13SS010002 
13SS020002 
13SS030002 
13SS040002 
13SS040002-D 
13SS050002 
13SS060002 
13SS070002 
13SS080002 
13SS080002-D 
13SS090002 

13SS090002-D 
13SS150002 
13SS100002 
13SS110002 
13SS120002 
13SS130002 
13SS140001 
13SS160002 
13SS170002 
13SS180002 

13SS190002 
13SS200002 
13SS210002 
13SS220002 
13SS230002 
13SS240002 
13SS250002 
13SS260002 
13SS270002 
13SS290002 

13SS300002 
13SS320002 
13SS330002 
13SS340002 
13SS350002 
13SS360002 
13SS370002 
13SS380002 
13SS390002 
13SS400002 

Concentration Concentration above 
Used for 

Screening<3l 
Background 71.f) 

U.S. EPA Generic 

SSL for Soil to Air., 

Definitions: 
C = Carcinogen 
J = Estimated value 
N = Noncarcinogen 

U.S. EPA Generic 
SSL for Migration to 

Groundwater'., 

NA= Not Applicable/Not Available 
sat= soil saturation concentration 

IDEM Closure 
Level for 

Migration to 

Groundwater'61 



Scenario Tlmetrame: Current/Future 

Medium: Soll 
Ex sure Medium: Subsurface Soll 

CASNumber Chemlcal 

Dioxins (nru11: 
3268-87-9 1,2,3,4,6, 7 ,8,9-0COO 
39001-02-0 1 2,3,4,6,7,8,9-0COF 
35822-46-9 12,34 6,7,8-HPCDO 
67562-39-4 1 2,3,4,6 7,8-HPCDF 
39227-28-6 1,2,3,4 7 8-HXCDO 
70648-26-9 1,2,3,4, 7,8-HXCDF 
19408-74-3 1,2,3 7,8,9-HXCDD 
40321-76-4 1,2,3, 7 ,8-PECDD 
57117·41-6 1,2,3,7,8-PECDF 
60851-34-5 2,3,4,6,7,8-HXCDF 
57117-31-4 '. . 
51207-31-9 2,3,7,8-TCDF 
37871-00-4 TOTAL HPCDD 
38998-75-3 TOTALHPCDF 
34465-46-8 TOTALHXCDO 
55684·94-1 TOTALHXCDF 
36088-22-9 TOTALPECDD 
30402-15-4 TOTALPECOF 
41903-57-5 TOTAL TCDD 
55722-27-5 TOTAL TCDF 

·:1"111 .. 11 . 
Volatlle Oraanlcs lu .. n .... , 

78-93·3 2-8UTANONE 
108-10-1 4-METHYL-2-PENTANONE 
67-64-1 ACETONE 
75·71-8 DlCHLOAOOIFLUOROMETHANE 
75-69·4 TAICHLOROFLUOAOMETHANE 
Semlvolatlle Oraanlcs tu,., ... ,., 

TTNUS042 3&4-METHYLPHENOL 
117-81-7 81Sf2-ETHYLHEXYUPHTHALATE 
218-01-9 CHRYSENE 
206-44-0 FLUOAANTHENE 
85-01-8 PHENANTHRENE 
108-95-2 PHENOL 
129-00-0 PYRE NE 
Pesticides PCBs (un11tn\ 

12672296 ·-· ·- ., 
Herbicides (un11tn1 

87-86-5 PENTACHLOROPHENOL 
Miscellaneous Parameters 
TINUS014 Cation Exchanae Caaacltv meat!) 
TINUS002 PH IS.U.l 
TINUS003 TOTAL ORGANIC CARBON (mg/kQ) 

Minimum 

Concentratlon<O 

330 
2.9 J 

5 
0.69 
0.44 J 
0.73 
0.53 J 
0.21 J 

0.3 J 
0.09 J 
0.31 J 
2.9 
8.7 

· 1.5 J 
0.65 J 
0.43 
0.21 
0.3 

0.15 
1.7 

0.41 

18 
3J 

89·J 
7 J 
2 J 

560 
90 J 
4J 
7J 
SJ 

110 J 
13 

13 J I 

I 0.67 J 

I 13 I 
I 5.3 I 
I 1100 J I 

TABLE2.3 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL - DIRECT CONTACT 

SWMU 13 (MINE FIELD B) 
NSWCCRANE 

CRANE, INDIANA 

Page 1of2 

Concentration Concentration 
Maximum 

Units 
Location of Maximum Frequency of Range of 

Used for above Background 
EPA Region 9 PRG 

Concentratlon111 Concentration Detection Nondectsl2l 
sCreenlng(3) 1"' 

(Resldentlal){S) 

4430 nc.lka 1356010204 11111 - 4430 NA 39000 Cl8l 
2.9 J nrn•a 1358100204 1111 0.1-3.4 2.9 NA 39000 c 

26.2 nc.lka 1358010204 11111 --- 26.2 NA 390 c 
1.1 J nQ/kQ 1350100204 2111 0.08-1.3 1.1 NA 390 c 

0.44 J ""'"" 1350130204 1111 0.09-1.5 0.44 NA 39 c 
2.7 J nrn•n 1356040204 3111 0.07-0.2 2.7 NA 39 c 
1.1 J ""'"" 135B110204 5111 0.1 -1.5 1.1 NA 39 c 

0.21 J nrnm 1350120204 1111 0.1-1.1 0.21 NA 3.9 c 
0.31 na/ko 1356090204 2111 0.08 - 0.7 0.31 NA 78 c 
0.59 J nQ/kQ 1350100204 2111 0.07 - 0.8 0.59 NA 39 c 
15.4 na/ka 1358040204 3111 0.1 -0.66 15.4 NA ' 
5.2 nQ/kQ 1358100204 2111 0.09-0.5 5.2 NA 39 c 

52.1 ""'"" 1350050204 11111 52.1 NA NA c 
2 J nrn•a 1350100204 2111 0.1 -1.4 2 NA NA c 

4.2 J n '"" 1358050204 9111 0.2-1.4 4.2 NA NA c 
5.4 J ni:; kQ 1350100204 4111 0.07-0.13 5.4 NA NA c 

0.21 nc kc 1358120204 1111 0.1 - 1.4 0.21 NA NA c 
71.8 J ni:; ka 1386040204 5111 0.09 - 0.49 71.8 NA NA c 

3J naka 1350100204 2111 0.1 - 5.2 3 NA NA c 
292 J na/ka 1350040204 5111 0.09-1.3 292 NA NA c 
9.7 ""'"" 1350040204 11111 --- 9.7 NA 

18 uG"ka 1350150204 112 1 18 NA 2200000 N 
3J ua/ka 1350150204 112 1 3 NA 530000 N 

89 J ""'"" 1350150204 112 1 89 NA 1400000 N 
7 J ua/ka 1358150204 112 1 7 NA 9400 N 
3J uQ/ka 1358150204 212 --- 3 NA 39000 N 

560 ""''" 1388090204 1111 76-87 560 NA 31000 c 
130 J U"'"" 1358050204 Sl11 76-83 130 NA 35000 c 

4J uG'ka 1380020204 1111 3.7-4.3 4 NA 62000 c 
7J ua/ka 1350020204 1111 3.7 -4.3 7 NA 230000 N 
6 J uQ/kQ 1350020204 1111 3.7 -4.3 6 NA 230000 Nl9l 

110 J ua/ka 1388090204 1111 76-87 110 NA 1800000 N 
13 urn•n 1356020204 1111 3.7-4.3 13 NA 230000 N 

210000 I urnrn 1350100204 21146 9-20 I 210000 I NA . 
0.85 J I ui;VkQ 1388010204 2111 0.51 - 0.58 0.85 I NA I 3000 c 

14 I mQ/kQ 1358070810 212 I --- 14 I NA I NA 
5.8 I m"'"" 1358080608 212 I --- 5.8 I NA I NA 

1100 J I mrn•n 1388070810 I 112 I 1000 1100 NA I NA 

Potent la I 
Rationale for 

Potential 
AAAR/TBC COPC Contaminant 

AAAAITBc"' 
Sourcefll 

Flag Deletlon or 

Selecllonm 

NA IDEM No BSL 
NA IDEM No BSL 
NA IDEM No BSL 
NA IDEM No BSL 
NA IDEM No BSL 
NA IDEM No BSL 
NA IDEM No BSL 
NA IDEM No BSL 
NA IDEM No BSL 
NA IDEM No BSL 
NA IDEM -·~ BSL 
NA IDEM No BSL 
NA IDEM No NTX 
NA IDEM No NTX 
NA IDEM No NTX 
NA IDEM No NTX 
NA IDEM No NTX 
NA IDEM No NTX 
NA IDEM No NTX 
NA IDEM No NTX 
NA IDEM -·~ NTX 

44000000 IDEM No BSL 
12000000 IDEM No BSL 
4800000 IDEM No BSL 

NA NA No BSL 
NA NA No BSL 

910000 IDEM No BSL 
300000 IDEM No BSL 
500000 IDEM No BSL 
6300000 IDEM No BSL 
470000 IDEM No BSL 

44000000 IDEM No BSL 
4700000 IDEM No BSL 

:11 IDEM -··~- ASL I 

20000 I IDEM I No I BSL 

NA I NA I No I NTX 
NA I NA I No NTX 

I NA I NA I No I NTX 



TABLE2.3 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· SUBSURFACE SOIL- DIRECT CONTACT 

SWMU 13 (MINE FIELD B) 
NSWCCRANE 

CRANE, INDIANA 

Page 2 of 2 

Minimum 
Concentretlon<0 

Maximum 
ConcentretlonC1> 

Unhs 
Location of Maximum 

Concentration 
Frequency of 

Detection 
Range of 

Nondecls121 

Concentration 
Used lor 

Screenlng!3> 

Concentration 
above Background 

Shaded cell Indicates that the maximum concentration exceeds the specified criterion or that the chemlcal ls selected as a COPC. 

Footnotes 
1 - Sample and duplicate are considered as two separate samples when delermlning lhe minimum and maximum concentrations. 
2 - Values presented are sample-specific quantitatlon limits. 
3 - The maximum detected concentration Is used for screening purposes. 
4 - Not applicable (no metals data). 
5 - USEPA Region IX Preliminary Remediation Goal (PRG). The noncarclnogenic values (denoted with a •N• flag) are the PRG divided by 10 to correspond to a target hazard quotient 

of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a ·c· flag) (US EPA Region IX, October 2004, Updated December 28, 2004). 
6 - Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels for soll (IDEM, January 2004). 
7 - The chemical Is selected as a COPC i1 the maximum detected concentration exceeds the risk-based COPC screening level and is statistically 

determined to be above site background. Chemicals selected as COPCs are indicated by shaded chemical names. 
8 - Screening values for dioxlnslfurans are based on the PRG for 2,3,7,8-TCDD and adjusted for the TEFs discussed In Section 7.4.1.3. 
9 - Pyrene is used as a surrogate for phananthrene. 

~elated Sem12les 
1358010204 1358110204 1388210204-D 1358300204-D 1358390204 
1358020204 1358120204 1388220204 1358310406 1358400204 
1358030204 1358130204 1388230204 1358310406-D 1358410406 
1388040204 1358140204 1358240203 1358310608 1358410608 
1388050204 1358160204 1388250204 1358320204 1358420406 
1388060204 1358170204 1358260204 1358330204 1358420608 
1388070810 1358180204 1358270204 1388340204 1358430406 
1358080608 1358180204-D 1388280204 1358350204 1358440406 
1358090204 1358190203 1358280406 1358360204 1358450406 
1358150204 1388200204 1358290204 1358370204 1358460406 
1358100204 1358210204 1358300204 1358380204 1358470406 

•"' 
EPA Region 9 PRG 

(Resldentlal)(S) 

Definitions: 

Potentlal 
ARARfTBc"l 

Potential 
ARAR/TBC 

Source11> 

ARARfTBC = Applicable or Relevant and Appropriate 
Requirements To Be Considered 

C = Carcinogen 
COPC = Chemical Of Polenlial Concern 
J = Estimated value 
N = Noncarclnogen 
NA = Not Applicable/Not Available 
ND = Not detected. 
PRG = Preliminary Remediation Goal 

Ratlonele Codes: 
For selection as a COPC: 
ASL = Above Screening Level 

For elimination as a COPC: 
BSL = Below Screening Level 
NTX = No Toxicity Data 

COPC 
Flag 

Ratlonale for 
Contaminant 
Deletlonor 
Selectloncn 



Scenario Timeframe: Current/Future 

Medium: Soil 
Exposure Medium: Subsurface Soil 

CASNumber Chemical 

Dioxins n 
3268-87·9 .2,3,4,6,7 B 9-0CDD 

39001-02-0 

3582246-9 

67562-394 

39227-28·6 
70648-26-9 

19408-74-3 

40321-764 

5711741-6 

60851-34-5 

57117-314 
51207-31-9 

37871-004 
38998-75-3 

3446546-8 
55684-94-1 

36088-22-9 

30402-154 
41903-57-5 

55722-27-5 

1,2,3,4,6,7,8,9·0CDF 

1,2,3,4,6,7,8·HPCDD 

1,2,3,4,6,7,8·HPCDF 

1,2,3,4,7,8-HXCDD 
1,2,3,4,7,8-HXCDF 

1,2,3,7,8,9-HXCDD 

1,2,3,7,8-PECDD 

1,2,3,7,8-PECDF 

2 3 4 6 7 8-HXCDF 

2,3,4,7,8-PECDF 

2.3.7.8-TCDF 

TOTALHPCDD 

TOTALHPCDF 

TOTALHXCDD 

TOTALHXCDF 

TOTAL PECDD 

TOTALPECDF 
TOTAL TCDD 

TOTAL TCDF 

Volatile Or anics u 
78-93-3 2-BUTANONE 

108-10-1 4-METHYL-2-PENTANONE 
67-64-1 ACETONE 

75-71-8 DICHLORODIFLUOROMETHA'NE 

75-694 TRICHLOROFLUOROMETHANE 

Semivolatile Or anics u 
TTNU8042 

117-81-7 BIS 2-ETHYLHEXYL PHTHALATE 

218-01-9 CH RYS ENE 

20644-0 FLUORANTHENE 
85-01-8 PHENANTHRENE 

108-95-2 PHENOL 
129-00-0 PYRENE 

Pesticides PCBs u 
12672296 

Herbicides 
187-86-5 IPENTACHLOROPHENOL 
Miscellaneous Parameters 
TTNUS014 CATION EXCHANGE CAPACITY ME0/1 

TTNUS002 PH S.U. 

TABLE2.4 
COMPARISON OF SUBSURFACE SOIL CONCENTRATIONS TO CRITERIA FOR MIGRATION FROM SOIL-TO-AIR AND SOIL-TO-GROUNDWATER 

SWMU 13 (MINE FIELD B) 

Minimum 
Concentration<1> 

18 

89 

330 

2.9 J 

0.69 

0.44 J 
0.73 

0.53 J 
0.21 J 
0.3 J 

0.09 J 
0.31 J 
2.9 

8.7 
1.5 J 

0.65 J 
0.43 

0.21 

0.3 

0.15 

1.7 
0.41 

7J 
2 J 

560 

90 J 
4 J 
7 J 
SJ 

110 J 
13 

42 

0.67 J 

14 

5.1 

Maximum 
Concentration<1> 

18 

89 

4430 
2.9 J 

26.2 

1.1 J 
0.44 J 

2.7 J 
1.1 J 

0.21 J 
0.31 

0.59 J 
15.4 

5.2 

52.1 
·2 J 

4.2 J 
5.4 J 

0.21 

71.8 J 
3J 

292 J 
9.7 

7J 
3J 

560 

130 J 
4J 
7J 
6 J 

110 J 
13 

160000 

0.85 J 

15 

7.4 

Units 

m 
m 

NSWCCRANE 

CRANE, INDIANA 

Page 1 ol 2 

Location of Maximum 
Concentration 

13S8010204 

13S8100204 

1388010204 

13SB100204 

1388130204 

1388040204 

13SB110204 

13SB120204 

13S8090204 

1388100204 

1388040204 
1388100204 

1388050204 
1388100204 

1388050204 

1388100204 

1388120204 

1388040204 

1358100204 

1358040204 

1358040204 

1358150204 

1358150204 

1358150204 

1358150204 

1358150204 

1358090204 

1358050204 

1358020204 

1388020204 
1358020204 

1388090204 
13S8020204 

1355100002 

1358010204 

1355080002 

1355070002 

Frequency of 
Detection 

11111 

1111 

11/11 

2111 

1/11 

3/11 

5/11 

1/11 

2111 

2111 

3/11 

2111 

11/11 
2111 

9/11 

4/11 
1/11 

5/11 
2111 

5/11 

11/11 

1/2 

1/2 
1/2 
1/2 

212 

1/11 

6/11 

1111 

1/11 

1/11 

1/11 

1/11 

26/35 

2111 

212 

212 

Range of 
Nondects(2) 

0.1-3.4 

0.08-1.3 
0.09-1.5 

0.07 -0.2 

0.1 -1.5 

0.1 -1.1 

0.08-0.7 
0.07 - 0.8 
0.1 -0.66 

0.09 - 0.5 

0.1 -1.4 

0.2-1.4 

0.07-0.13 

0.1 -1.4 

0.09 - 0.49 
0.1 -5.2 

0.09-1.3 

3.8-4 

78-190 

3.8-4 

3.8-4 
3.8-4.2 

3.8-4.9 
3.8- 4 

8.8-20 

8.8-20 

Concentration 
Used for 

Screeningl3) 

4430 
2.9 

26.2 

1.1 

0.44 

2.7 

1.1 

0.21 

0.31 

0.59 

15.4 

5.2 

52.1 

4.2 

5.4 
0.21 

71.8 

292 

9.7 

18 

89 

560 

130 

110 
13 

160000 

0.85 

15 

7.4 

U.S. EPA Generic 
co

8
ncentk rationdn a_:ve U.S. EPA Generi~S) SSL for Migration to 
ac grou r· SSL for Soil to Air Groundwater~ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

430000 c 
430000 c 

4300 c 
4300 c 
430 . c 
430 c 
430 c 
43 c 
860 

430 
86 

430 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

43 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

24000000 sat 
2700000 sat 

NA N 

25000 N 

110000 N 

NA c 
NA c 
NA c 
NA N 
NA N 
NA N 
NA N 

NA c 

NA c 

NA 

NA 

2800 
28 

28 

2.8 

2.8 

2.8 

NA 
NA 

NA 
NA 

NA 

4400 

620 

6600 
28000 

8000 

180000 

160 

310000 
230000 

2800 

230000 

NA 

1.4 

NA 

NA 

IDEM Closure 
Level for 

Migration to 

Groundwater'1 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

35000 

20000 
3800 

NA 

NA 

1100 

3600000 
25000 

880000 
13000 

56000 
570000 

28 

NA 

NA 



TABLE2.4 
COMPARISON OF SUBSURFACE SOIL CONCENTRATIONS TO CRITERIA FOR MIGRATION FROM SOIL-TO.AIR AND SOIL-TO.GROUNDWATER 

SWMU 13 (MINE FIELD B) 
NSWCCRANE 

CRANE, INDIANA. 
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Minimum Maximum 
CASNumber Chemical Units 

Location of Maximum Frequency of 
Concentration<11 Concentration<1> Concentration Detection 

Shaded cell indicates that the maximum concentration exceeds the specified criterion. 

Footnotes 
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. 
2 - Values presented are sample-specific quantitation limits. 
3 - The maximum detected concentration Is used for screening purposes. 
4 - Not applicable (no metals data). 

Range of 
Nondecta(2) 

5 - U.S. EPA Soil Screening Levels calculated on the EPA Internet Site at http://risk.lsd.oml.gov/calc_start.htm. The Soil to air SSLs for noncarcinogens are divided by 10. 
The migration to groundwater value represents a dilution and attenuation factor (OAF) of 1. 

6 - Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM, January 2004). 
7 - Screening values for dioxins/furans are based on the value for 2,3,7,8-TCDD and adjusted for the TEFs discussed in Section 7.4.1.3. 

Associated Sam[!les 
13S8010204 13S8110204 13S8210204-D 13S8300204-D 13S8390204 
13S8020204 13S8120204 13S8220204 13S8310406 13S8400204 
13S8030204 13S8130204 13S8230204 13S8310406-D 13SB410406 
13S8040204 13S8140204 13S8240203 13S8310608 13SB410608 
13S8050204 13S8160204 13S8250204 13S8320204 13S8420406 
13S8060204 13S8170204 13S8260204 13S8330204 13S8420608 
13S8070810 13S8180204 13S8270204 13S8340204 13S8430406 
13S8080608 13S8180204-D 13S8280204 13S8350204 13SB440406 
13S8090204 13S8190203 13S8280406 13S8360204 13SB450406 
13S8150204 13S8200204 13S8290204 13S8370204 13SB460406 
13S8100204 13S8210204 13S8300204 13S8380204 13S8470406 

Concentration Concentration above 
Used for 

Screenlng131 Background ?{'l 

U.S. EPA Generic 

SSL for Soil to AirSl 

Definitions: 
C = Carcinogen 
J = Estimated value 
N = Noncarcinogen 

U.S. EPA Generic 
SSL for Migration to 

GroundwaterSl 

NA = Not Applicable/Not Available 
sat= soil saturation concentration 

IDEM Closure 
Level for 

Migration to 

Groundwater61 



Scenario Tlmetrame: Current/Future 
Medium: Soll 
Ex osure Medium: Sur1ace I Subsur1ace Soll 

CASNumber Chem I cal 

Eneraetlcs lm r111Cn1 

99-35-4 1,3,5-Trlnttrobenzene 
118-96·7 '• .. 
121-14-2 2,4-Dlnttrotoluene 
1321-12-6 .. -· .. 
99-08·1 

~ 1321-12-6 
2691-41-0 
78-11-5 N 
121-82-4 ., 
lnoraanlcs lm -7429-90-5 
7440-3$-2 
7440-39-3 . 
7440-43-9 Cadmium 
18540-29·9 Chromium 
7439-92-1 Lead 
7487-94-7 
7782-49-2 Selenium 
7440-22-4 Sliver 
Voletlle Oraanlcs {Um1Cn1 

67-64-1 Acetone 
78-93-3 2-Butanone 
75-09-2 Methvlene Chloride 
108-10-1 4-Methvl-2-pentanone 
108-88-3 Toluene 
1330·20·7 Xvtenes 

TABLE 2.5 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· SURFACE/ SUBSURFACE SOIL· DIRECT CONTACT- HISTORICAL DATA 

SWMU 13 (MINE FIELD B) 
NSWCCRANE 

CRANE, INDIANA 

Page 1 of 1 

Concentration Concentration 
Minimum Maximum 

Units 
Location of Maximum Frequency of Range of 

Used for above Background 
EPA Region 9 PRG 

Concentratlonl1l Concentratlonll) Concentration Detection Nondectal2l (Residential)(!) 
Screening(') •"' 

0.121 J 2.2 ma/ka Bide 166 Grid 103 81637 0.1085-1.23 2.2 NA 180 N 
O.Q35 J 57 malka Bide 166 Grid 271 286/632 0.217-1.18 57 NA 

0.1 J 0.1 J malke Bide 166, Side 181/231 11637 0.217-1.23 0.1 NA 12 N 
0.052 J 150 J ma/ko Bldg 165, Grid 20 73/637 0.217- 2.5 150 NA 
0.43 0.43 ma/ke Bide 165, Grid 12 11637 0.217-1.23 0.43 NA 

~ 0.045 J 303 mo/ka Bldg 171, Grid 129 941637 0.045. 2 303 NA 
0.081 J 5390 malko Bide 171, Grid 125 4811633 0.476 - 2.2 5390 NA 
470 470 mo/ka Bldg 171, Grid 217 1/636 0.1085 - 3,08 470 NA A 

0.039 J 290 ma/ko Bide 171 Grid 178 4641634 0.476-1 290 NA .. 
4050 58500 ma/ka Bide 171, Side 1381239 496/496 -·- 58500 NA ... 
1.2 64.7 malkt:1 BldQ 171, Grid 173 360/496 10.3. 25.9 64.7 NA 

10.5 1160 J ma/ka Bide 165, Grid 23 496/496 ... 1160 NA 
0.05 1.7 mo/ka Bldg 165, Grid 99 77/496 0.03-1.3 1.7 NA 3.7 N 
5.7 95.8 ma/ka Bldo 171, Grid 212 4961496 ... 95.8 NA 210 c 
5.82 275 J mo/ka BldQ 168, Grid 39 487/487 ... 275 NA 400 N 

0.0058 J 8.9 ma/ka Bldo 171, Grid 133 377/492 0.02-0.15 8.9 NA 
0.51 B 12.4 J mo/ka BldQ 166, Side 256/257 1221496 0.36 - 51.8 12.4 NA 39 N 
0.25 J 0.95 J ma/ke Bldo 173, Grid 232 12/496 0.13· 2.6 0.95 NA 39 N 

5 J 16000 B uo ko Bide 173, Grid 166 2651366 4-123 16000 NA 1400000 N 
5 J 85 u "" BldQ 171, Grid 174 46/366 4- 616 85 NA 2200000 N 
1 J 35 u '"" Bide 171, Grid 133 391366 4- 308 35 NA 9100 c 

14 14 U!l kg Bldg 165, Grid 99 1/366 4- 308 14 NA 530000 N 
1 J 30 uo.ka Blda 174, Grid 281 271366 4- 6200 30 NA 520000 sat 
1 J 1300 uatke Bide 173, Side 1881197 16/366 4-810 1300 NA 27000 N 

Shaded cell Indicates that the maximum concentration exceeds the specified criterion or that the chemlcal Is selected as a COPC. 

Footnotes Definitions: 

Potential 
Potentlal 

ARARITBC COPC 
ARARJTBc"1 Flag Source(I) 

NA IDEM Na 
NA IDEM -·~-
NA IDEM No 
NA IDEM -·~-
NA IDEM 

* 
NA IDEM 
NA IDEM 
NA IDEM 0 

NA IDEM -·~ 

NA NA 
IDEM 

23000 IDEM 
12 IDEM No 

430 IDEM No 
400 IDEM No 
100 IDEM -·~ 
1700 IDEM No 
1700 IDEM No 

4800000 IDEM No 
44000000 IDEM No 

120000 IDEM No 
12000000 IDEM No 
1700000 IDEM No 
690000 IDEM No 

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. 
2 - Values presented are sample-specific quantitation limits. 

ARAR/TBC = Applicable or Relevant and Appropriate 

3 - The maximum detected concentration is used for screening purposes. 
4 - A discusstion of metals concentrations in histiolical samples relative to Crane background levels is presented in Section 5.2.4. 
5 • USEPA Region IX Preliminary Remediation Goal (PRG). The noncarcinogenic values (denoted with a "W flag) are the PRG divided by 10 to correspond to a target hazard quotient 

of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a ·c· flag) (USEPA Region IX, October 2004, Updated December 28, 2004). 
6 - Indiana Department of Environmental Management. Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM, January 2004). 
7 ·The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screel)ing level and is statistically 

determined to be above site background. Chemicals selected as COPCs are indicated by shaded chemical names. 

Requirements To Be Considered 
B = compound was found in the associated blank 
C =Carcinogen 
COPC = Chemical Of Potential Concern 
J = Estimated value 
N = Noncarcinogen 
NA= Not Applicable/Nat Available 
PRG = Preliminary Remediation Goal 
sat= soil saturation concentration 

Rationale Codes: 
For selection as a COPC: 
ASL= Above screening Level 

For elimination as a COPC: 
BSL = Below Screening Level 
NTX =No Toxicity Data 

Retlonale for 
Contaminant 
Deletion or 
Selectlon11> 

BSL 
ASL 
BSL 
ASL 
BSL 
ASL 
ASL 
NTX 
ASL 

ASL 
ASL 
ASL 
BSL 
BSL 
BSL 
ASL 
BSL 
BSL 

BSL 
BSL 
BSL 
BSL 
BSL 
BSL 



CASNumber 

Ex losives m 
99-35-4 
118·96·7 
121-14-2 

Chemical 

.. 
1,3,5-Trrmtrobenzene 

2,4,6-Trrnitrotoluene 

2 4-Dinitrotoluene 

t-,~~!~":;-~~~;~.e~-112-Amino-4,6-dinitrotoluene 
-N1trotoluene 

1321-12-6 4-Amino-2,6-dilitrotoluene 
2691-41-0 HMX 

TABLE 2.6 
COMPARISON OF SOIL CONCENTRATIONS TO CRITERIA FOR MIGRATION FROM SOIL· TO-AIR AND SOIL-TO-GROUNDWATER· HISTORICAL SURFACE /SUBSURFACE SOIL DATA 

SWMU 13 (MINE FIELD B) 

Minimum 
Concentration<1> 

0.121 
0.035 

0.1 
0.052 
0.43 

0.045 
0.081 
470 

0.039 

4050 
1.2 

10.5 
0.05 
5.7 

5.82 
0.0058 

0.51 B 
0.25 J 

14 

Maximum 
Concentrationl11 

2.2 
57 
0.1 
150 
0.43 
303 

5390 
470 
290 

58500 
64.7 
1160 
1.7 

95.8 
275 
8.9 
12.4 
0.95 

15000 B 
85 
35 
14 
30 

1300 

Units 

m 
m 
m 
m 
m 
m 
m 
m 

m 
m 
m 
m 
m 

m 
m 

NSWCCRANE 
CRANE, INDIANA 
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Location of Maximum 
Concentration 

173, Grid232 

Frequency of 
Detection 

8/637 
2861632 

1/637 
731637 
11637 

94/637 
481/633 

1/636 
4641634 

4961496 
3601496 
4961496 
nt496 

4961496 
487/487 
3nl492 
122/496 
12/496 

265/366 
46/366 
39/366 
11366 

27/366 
161366 

Range of 
Nondects(2) 

0.1085 -1.23 
0217-1.18 
0.217. 1.23 
0.217 -2.5 
0.217-1.23 

0.045. 2 
0.476. 2.2 

0.1085. 3.08 
0.476 -1 

10.3. 25.9 

0.03 -1.3 

0.02. 0.15 
0.36. 51.8 
0.13 -2.6 

4 -123 
4 -616 
4 -308 
4 -308 
4. 6200 
4. 810 

Concentration 
Usedlor 

Screeningf.'> 

2.2 
57 
0.1 
150 
0.43 
303 
5390 
470 
290 

58500 
64.7 
1160 
1.7 

95.8 
275 
8.9 
12.4 
0.95 

15000 

85 
35 
14 
30 

1300 

G 
. U.S. EPA Generic 

Concentration above U.S. EPA eneric SSL for Mi ration to 
Background ?"1 SSL for Soil to Air" 9 ~" 

Groundwater· 

NA NA N 
NA NA N 
NA NA N 
NA NA N 
NA NA c 
NA NA N 
NA NA N 
NA NA 
NA NA c 

NA 686000 N 
NA 745 c 
NA 68600 N 
NA 1780 c 
NA 267 c 
NA NA N 
NA NA N 
NA NA N 
NA NA N 

NA NA N 
NA 24000000 sat 
NA 13000 c 
NA 2700000 sat 620 
NA 650000 sat 590 
NA 71000 N 7100 

Shaded cell indicates that the maximum concentration exceeds the specified criterion. 

Footnotes Definitions: 

IDEM Closure 
Level for 

Migration to 
Groundwater''' 

20000 
12000 

170000 

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. 
2 - Values presented are sample-specific quantitation limits. 

B::: compound was found in the associated blank 
C = .Carcinogen 

3 - The maximum detected concentration Is used for screening purposes. J = Estimated value 
4 ~ A discusstion of metals concentrations ln histiorical samples relative to Crane background levels is presented in Section 5.2.4. N = Noncarcinogen 
5 ·U.S. EPA Soil Screening Levels calculated on the EPA Internet Site at http://nsk.lsd.oml.gov/calc_start.htm. The Soil to air SSLs tor noncarcinogens are divided by 10. NA = Not Applicable/Not Available 

The migration to groundwater value represents a dilution and attenuation factor (DAF) of 1. sat= soil saturation concentration 
6 ·Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels tor soil (IDEM, January 2004). 



Chemical 

Ener etlcs 
99-35-4 1,3,5-Trinilrobenzene 

99-65-0 

118-96-7 ,4.6-Tnnitrotoluene 

6629-29-4 2,4-Diamlno-6-Nilrotoluene 

121-14-2 2,4-Dinitrotoluene 

59229-75-3 2,6-Diamino-4-Nitrotoluene 

606-20·2 

35572-78-2 

88-72-2 

99·08-1 3-Nitrotoluene 

19406-51-0 

99-99·0 4-Nltrotoluene 

TTNUS498 DNX 

2691-41-0 

TTNUS232 MNX 

121-82-4 

TTNUS337 TNX 

Total Metals 
7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

an um 

Calcium 

Copper 

Minimum Maximum 

TABLE 2.7 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN-GROUNDWATER 

SWMU 13 (MINE FIELD B) 
NSWCCRANE 

CRANE, INDIANA 
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Background Screening Potential 
Concentratlon<11 Concentratlon<1l 

Units 
Location of Maximum 

Concentration 
Frequency 

of Detection 
Range of 

NonctectsC2l 

Concentration 
Used for 

ScreenlngC3l Concentratlon<4l Toxicity Value151 ARARITBc<61 

1 J 1 J 

0.4 J 1.3 

0.3 J 2.4 

1.6 69 J 

0.77 J 3.9 

0.48 J 1.6 

1.8 J 1.8 J 

1 J 9.9 

0.28 J 15 J 

0.37 J 

0.34 J 0.58 J 

.0.12 J 19 

0.5 J 0.5 J 

0.31 J 50 J 

0.29 J 640 

0.32 J 11 

0.27 J 7700 

0.31 J 2.4 

93.9 J 139000 J 

2.9 J 6.7 J 

0.65 J 24.5 J 

10.4 J 727 J 

2.1 J 12.8 J 

2.7 J 2.7 J 

1720 J 148000 J 

0.76 J 145 J 

1.1 J 249 J 

0.83 J 89.5 J 

92.9 J 143000 J 

ug/L 13GWT2001 

ug/L 13GWT0903, 13GWT2102 

ug/L 13GWT0903 

ug/L 13GWT2102 

ug/L 13GWT0903 

ug/L 13GWT1103 

ug/L 13GWT1102 

ug/L 13GWT0903 

ug/L 13GWT0904 

ug/L 13GWT2403 

ug/L 13GWT1103 

ug/L 13GWT0904, 13GWT1101 

ug/L 13GWT2101 

ug/L 13GWT2102 

ug/L 13GWT2102 

ug/L 13GWT1702 

ug/L 13GWT2102 

ug/L 13GWT3901 

ug/L 13GWT0502 

ug/L 13GWT3501 

ug/L 13GWT3801 

ug/L 13GWT0502 

ug/L 13GWT4701 

ug/L 13GWT2501, 13GWT2502 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

13GWT4801 

13GWT0502 

13GWT4702 

13GWT2501 

13GWT2001 

1/2 

4/124 

8/124 

121124 

4147 

7/124 

1/47 

7/124 

15/124 

3/124 

21124 

221124 

1/124 

10/47 

88/124 

13/47 

90/124 

6/47 

67/82 

4/82 

32182 

82182 

22182 

2182 

81/82 

32182 

73/82 

46/82 

65/82 

0.3 

0.039 -0.65 1.3 

0.039-0.65 2.4 

0.039 - 0.65 69 

0.236 - 0.301 3.9 

0.039 - 0.65 1.6 

0.236 - 0.301 1.8 

O.Q39 - 0.65 9.9 

0.039 - 0.65 15 

0.039 - 0.65 

0.039 - 0.65 0.58 

O.Q39 - 0.65 19 

0.039 - 0.65 0.5 

0.236 - 0.301 50 

0.236 - 0.6 640 

0.236 - 0.291 11 

0.236 - 0.465 7700 

0.236 - 0.301 2.4 

8.35-332 139000 

0.02-1.5 6.7 

0.07-1.4 24.5 

727 

0.02-2.1 12.8 

0.039. 1.9 2.7 

2580 148000 

0.02-2.2 145 

0.36 - 14.8 249 

0.19-6.9 89.5 

25 - 440 143000 

NA 1.4 c 

NA 110 N 

NA 

NA 

NA NA 

NA 7.3 N 

NA NA 

NA 

NA 

NA .... 
NA 12 N 

NA 

NA 0.66 c 

NA NA 

NA 

NA NA 

NA 

NA NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA NA 

NA 

NA 

NA 150 N 

NA II 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1300 
1300 
NA 
NA 

Potential 
ARARfTBC 
Source<81 

FEO-MCL 
IDEM 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

BSL 

BSL 

ASL 

ASL 

NTX 

BSL 

NTX 

ASL 

ASL 

ASL 

BSL 

ASL 

BSL 

NTX 

ASL 

NTX 

ASL 

NTX 

ASL 

ASL 

ASL 

ASL 

ASL 

ASL 

NUT 

ASL 

ASL 

BSL 

ASL 



CAS Number Chemical 

7439-92-1 

7439-93-2 

7439-95-4 Magnesium 

7439-96-5 

7439-97-6 Mercury 

7440·02-0 

7440·09-7 Potassium 

7782-49-2 Selenium 

7440-23-5 Sodium 

7440-24-6 Strontium 

7440-32-6 Titanium 

7440·62-2 anad1um 

7440-66-6 

Dlssolved Metals 
7429-90-5 

7440-36-0 nt1mony 

7440-38-2 

7440·39·3 Barium, Filtered 

7440·41-7 erylllum. Filtered 

7440-70-2 Calcium, Filtered 

7440-47-3 Chromium, Filtered 

7440-48-4 

7440-50-8 Copper, Filtered 

7439-89-6 ran, Filtered 

7439-92-1 

7439-93-2 

7439-95-4 Magnesium, Filtered 

7439-96-5 

7440-02-0 

7440-09-7 Potassium, Filtered 

7782-49-2 Selenium, Filtered 

Minimum Maximum 

TABLE2.7 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER 

SWMU 13 (MINE FIELD B) 
NSWCCRANE 

CRANE, INDIANA 

PAGE 2 OF3 

Background Screening 

Concentratlon111 Concentratlon<1> 
Units 

Location of Maximum 
Concentration 

Frequency 
of Detection 

Range of 

Nondects12l 

Concentration 
Used for 

Screenlng<3> 
Concentratlon14> Toxicity Value151 

1.1 J 54.3 J 

2.3 J 340 J 

1040 J 70300 J 

33.6 J 11600 J 

0.007 J 0.39 

2.2 J 477 J 

240 J 27500 J 

1.8 J 6 J 

6030 J 166000 J 

14.5 J 396 J 

2.5 J 659 J 

0.63 J 135 J 

0.5 J 1220 J 

124 J 11800 J 

3 J 7.3 J 

0.8 J 21.3 J 

9.6 J 93.6 J 

2 J 5.6 J 

2250 J 70900 J 

1.3 J 2.7 J 

1.3 J 230 J 

2.5 J 13.1 J 

93.8 J 142000 J 

11.5 J 35.7 J 

9.7 J 322 J 

1800 J 67900 J 

9 J 11500 J 

2.6 J 470 J 

366 J 20800 J 

2J 4.2 J 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

13GWT2501 

13GWT2001 

13GWT2001 

13GWT2001 

13GWT0102 

13GWT2001 

13GWT0502 

13GWT5001 

13GWT3501 

13GWT0201 

13GWT0502 

13GWT0502 

13GWT4702 

13GWT2001-F 

13GWT3501-F 

13GWT380H 

13GWT3901-F 

13GWT2001-F 

13GWT2001-F 

13GWT2001-F 

13GWT2001-F 

13GWT2503-F 

13GWT2001-F 

13GWT1502-F 

13GWT2001-F 

13GWT2001-F 

13GWT2001-F 

13GWT2001-F 

13GWT5101-F 

13GWT4101-F 

31/82 

26126 

82182 

72182 

14182 

81/82 

82182 

5182 

82182 

26/26 

52173 

29/82 

73/82 

13/26 

4126 

9/26 

26/26 

4126 

26/26 

4126 

23126 

10126 

13126 

2126 

7f7 

25/26 

23126 

22126 

25126 

4126 

0.04- 2.5 54.3 NA NA 

340 NA 

70300 NA NA 

48.3 - 566 11600 NA 

0.007 -0.2 0.39 NA 1.1 N 

1.4 NA 

27500 NA NA 

0.04- 2.2 NA 18 N 

166000 NA NA 

396 NA 2200 N 

0.13-2.2 659 NA 15000 N 

0.05-1.4 135 NA 

1.8-12.4 1220 NA II 

6.4-164 11800 NA 

0.02-1 7.3 NA 

0.11-1.4 21.3 NA 

93.6 NA 260 N 

0.03-1.5 5.6 NA 7.3 N 

70900 NA NA 

0.13- 1.4 2.7 NA 11 N 

0.11 -1.5 230 NA 

0.35 - 5.2 13.1 NA 150 N 

17.2-219 142000 NA II 

0.04-1.3 35.7 NA 

322 NA 

140 67900 NA NA 

3.7 -30.9 11500 NA 

0.48-1.6 470 NA 

151 20800 NA NA 

0.04 - 2.4 4.2 NA 18 N 

NA. 
NA 
NA 
50 
50 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

11000 

NA 
1300 
1300 
NA 
NA 

15 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
50 

FED-MCL 
IDEM 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

IDEM 

ASL 

NUT 

ASL 

BSL 

ASL 

NUT 

No BSL 

No NUT 

No BSL 

No BSL 

ASL 

ASL 

ASL 

ASL 

ASL 

BSL 

ASL 

NUT 

BSL 

ASL 

BSL 

ASL 

ASL 

ASL 

NUT 

ASL 

ASL 

NUT 

No BSL 
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Minimum Maximum Location of Maximum Range of 
Units 

Frequency 
Concentratlon<1l ConcentratlonC1l Concentration of Detection Nondects<2> 

CAS Number Chemical 

7440-23-5 Sodium, Filtered 7100 J 161000 J ug/L 13GWT3501-F 26/26 

7440-24-6 Strontium, Filtered 13.6 J 188 J ug/L 13GWT0501-F 1n 

7440-32-6 Titanium, Filtered 2.6 J 9.3 J ug/L 13GWT0601-F 7/22 0.42-3.8 

7440-62-2 anad1um, Filtered 1.1 J 7J ug/L 13GWT3801-F 4126 0.05 -0.8 

7440-66-6 Zinc, Filtered 2.1 J 695 ug/L 13GWT2001-F 24126 1.7-3.5 

Mlscellaneous Parameters m 
Ammonia-N 0.01 3.4 mg/L 13GWT0903 54173 0.005 - 0.01 

0.03 92 mg/L 13GWT0901 49n3 0.02 - 0.05 

Total Organic Carbon 1.1 mg/L 13GWT1502 2/3 0.5 

Shaded cell Indicates that the maximum concentration exceeds the specified criterion or that the chemlcal Is selected as a COPC. 

Footnotes 
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. 
2 - Values presented are sample-specific quantitation limits. 
3 - The maximum detected concentration is used for screening purposes. 
4 - There are no background or upgradient monitoring wells at SWMU 13. 

Concentration 
Used for 

Screenlng<'l 

161000 

188 

9.3 

7 

695 

3.4 

92 

1.1 

5 -The USEPA Region IX tap water screening level Is presented. Value represents the risk based tap water screening level divided by 10 to correspond to a target hazard quotient 
of 0.1 for noncarcinogens (denoted with a "N" flag), or an incremental cancerrisk of 1.0E-6 for carcinogens (denoted with a "C"' flag) (USEPA Region IX, October 2004). 

6 - USEPA Primary Drinking Water Standard (USEPA, Winter 2004). 
Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels for groundwater (IDEM, January 2004). 

7 - The chemical is selected as a COPC If the maximum detected concentration exceeds the risk-based COPC screening level and its respective site background value. 
Chemicals selected as COPCs are Indicated by shaded chemical names. 

8 - One tenth of the noncarcinogenic PRG is less than the carcinogenic PRG, therefore the one tenth noncarcinogenic PRG is presented. 
9 - Values are for aminodinitrotoluene. 
1 O - Values are for hexavalent chromium. 
11 -The MCL for this parameter is actually a treatment technique. The SOWA action level (at the tap) has been presented. 
12 - The MCL for Nitrite (as N) is presented. 

Associated Sami;;i:le:i 
13GWT0101 13GWT0503-F 13GWT0902 13GWT1401 13GWT1803 
13GWT0102 13GWT0601 13GWT0902-D 13GWT1402 13GWT1901 
13GWT0103 13GWT0601-F 13GWT0903 13GWT1403 13GWT1902 
13GWT0201 13GWT0602 13GWT0903-D 13GWT1501 13GWT1903 
13GWT0202 13GWT0602-F 13GWT0904 13GWT1502 13GWT2001 
13GWT0203 13GWT0603 13GWT1001 13GWT1502-D 13GWT2001-F 
13GWT0301 13GWT0701 13GWT1002 13GWT1502-F 13GWT2002 
13GWT0301-F 13GWT0702 13GWT1003 13GWT1503 13GWT2003 
13GWT0302 13GWT0702-D 13GWT1101 13GWT1601 13GWT2004 
13GWT0302-F 13GWT0703 13GWT1102 13GWT1602 13GWT2101 
13GWT0303 13GWT0703-D 13GWT1103 13GWT1603 13GWT2101-D 
13GWT0401 13GWT0801 13GWT1201 13GWT1701 13GWT2102 
13GWT0402 13GWT0802 13GWT1201-F 13GWT1702 13GWT2103 
13GWT0403 13GWT0802-D 13GWT1202 13GWT1702-D 13GWT2201 
13GWT0501 13GWT0802-F 13GWT1203 13GWT1703 13GWT2202 
13GWT0501-F 13GWT0802-F-D 13GWT1301 13GWT1801 13GWT2203 
13GWT0502 13GWT0803 13GWT1301-D 13GWT1801-F 13GWT2301 
13GWT0502-F 13GWT0901 13GWT1302 13GWT1802 13GWT2302 
13GWT0503 13GWT0901-D 13GWT1303 13GWT1802-F 13GWT2303 

13GWT2401 13GWT3102 
13GWT2402 13GWT3201 
13GWT2403 13GWT3202 
13GWT2501 13GWT3301 
13GWT2501-l 13GWT3301-F 
13GWT2502 13GWT3302 
13GWT2502-l 13GWT3302-F 
13GWT2503 13GWT3401 
13GWT2503-113GWT3402 
13GWT2601 13GWT3601 
13GWT2602 13GWT3601-D 
13GWT2603 13GWT3602 
13GWT2701 13GWT3701 
13GWT2702 13GWT3702 
13GWT2901 13GWT3702-D 
13GWT2902 13GWT3901 
13GWT3001 13GWT3901-F 
13GWT3002 13GWT3902 
13GWT3101 13GWT4001 

13GWT4002 
13GWT4201 
13GWT4201-F 
13GWT4202 
13GWT4301 
13GWT4302 
13GWT4701 
13GWT4702 

Background 

Concentratlon'41 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Screening Potential 
Potential 

ARARITBC 
COPC 

Toxicity Value<•I ARARITBcC'1 
Source'61 Flag 

NA NA NA No 
NA NA 

2200 N NA NA No 
NA NA 

15000 N NA NA No 
NA NA 
NA NA 
NA NA 

1100 N NA NA 
11000 IDEM 

NA NA NA 
NA NA 

FED-MCL 
NA NA 

NA NA NA 
NA NA 

Definitions: 
ARARfTBC = Applicable or Relevant and Appropriate 

Requirements To Be Considered 
C = Carcinogen 
COPC = Chemical Of Potential Concern 
J = Estimated value 
MCL = Maximum contaminant Level 
N = Noncarcinogen 
NA= Not Applicable/Not Available 
ND = Not detected. 
PRG = Preliminary Remediation Goal 
SMCL = Secondary Maximum contaminant Level 

Rationale Codes: 
For selection as a COPC: 

ASL = Above Screening Level 

For elimination as a COPC: 
BKG = Below Background 
BSL = Below Screening Level 
NUT= Essential Nutrient 
NTX =No Toxicity Data 

lectfon{7) 
NUT 

BSL 

BSL 

BSL 

BSL 

NTX 

ASL 

NTX 



Scenario Tlmeframe: CurrenVFuture 
Medium: Surface Water 
Ex osure Medium: Mainstream Surface Water 

CASNumber Chemical 

EnerQetlcs 
2691-41-0 HMX 

TINUS232 MNX 

121-B2-4 "" 
0 e T tal M tals 

7440-39·3 Barium 

7440-70·2 Calcium 

7440-47-3 Chromium 

7440-50-B Copper 

7439-B9-6 Iron 

7439-95-4 Magnesium 

7439-96-5 Manganese 

7440-02·0 Nickel 

7440·09·7 Potassium 

7440-23·5 Sodium 

7440-32-6 Titanium 

Dissolved Metals 
7440-39-3 .. .. , 

7440-70·2 Calcium, Filtered 

7440-47-3 Chromium, Filtered 

7440-48-4 Cobalt, Filtered 

7440-50-B Copper, Filtered 

7439-95-4 Magn_eslum, Filtered 

7439·96·5 Manganese, Filtered 

7440-02-0 Nickel, Filtered 

7440-09-7 Potassium, Filtered 

7440-23·5 Sodium, Filtered 

7440-32-6 Titanium, Filtered 

Minimum 
Concentrallon<11 

1.4 

0.2B J 

1.3 

54.1 J 

50000 J 

0.6B J 

1.3 J 

175 J 

B7BO J 

7.9 J 

0.45 J 

4850 J 

18400 J 

2.3 J 

B1.6 J 

29000 J 

0.6 J 

2.B J 

1.2 J 

BB40 J 

23 J 

1.4 

67BO J 

9B30 J 

0.6 J 

TABLE2.8 
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Concentration Upgradlent 
Maximum 

Units 
Location of Maximum Frequency of Range of 

Usedlor Sample 
Screening 

Concentratlonl1> Concentration Detection Nondects121 Toxicity Value1' 1 
Screenlng13> Concentrations 141 

3.2 J ug/L 13SW3001 4/5 0.264 3.2 NA 1BO N 

0.31 J ug/L 13SW3002 215 0.25. 0.264 0.31 NA NA 

9.9 ug/L 13SW3002 4/5 0.264 9.9 NA .. 
57.B J ug/L 13SW3002 212 57.B 53.7 J. 62.7 J 260 N 

54800 J ug/L 13SW3001 212 -· 54BOO 55700 J • 65300 J NA 

0.6B J ug/L 13SW3002 1/2 0.84 0.6B 3.B J 11 N 

1.4 J ug/L 13SW3001 212 ... 1.4 1.1J.5.5 150 N 

175 J ug/L 13SW3001 1/2 70.1 175 2460 1100 N 

9770 J ug/L 13SW3001 212 ··- 9no 9090 J. 14500 J NA 

7.9 J ug/L 13SW3001 1/2 5.3 7.9 23 BB N 

0.45 J ug/L 13SW3001 1/2 0.93 0.45 0.77 J. 6.9 73 N 

6690 J ug/L 13SW3002 212 -·- 6690 2560 J • 3B60 J NA 

25600 J ug/L 13SW3001 212 ... 25600 29900 J - 34300 J NA 

2.3 J ug/L 13SW3001 1/1 ... 2.3 0.31 J 15000 N 

2BO J ug/L 13SW3002-F 212 ... 2BO 52.7 J. 56J .. 
52400 J ug/L 13SW3002·F 212 ... 52400 54900 J - 75BOO J NA 

0.6 J ug/L 13SW3002-F 1/2 0.3 0.6 ND 11 N 

2.B J ug/L 13SW3001-F 1/2 0.0BB 2.B 0.16 J. 3.2 J 73 N 

1.5 J ug/L 13SW3001-F 212 ... 1.5 1J.1.6 J 150 N 

9090 J ug/L 13SW3001-F 212 ... 9090 9630 J • 15700 NA 

23 J ug/L 13SW3001·F 1/2 3 23 4.9 J - 6.1 J BB N 

1.4 ug/L 13SW3001·F 1/2 0.B4 1.4 O.B7 J-1.B 73 N 

15100 J ug/L 13SW3001·F 212 ... 15100 2470 J. 3550 J NA 

1B700 J ug/L 13SW3002-F 212 ... 1B700 33BOO J • 35700 J NA 

0.6 J ug/L 13SW3001-F 1/1 ... 0.6 0.22 J 15000 N 

Potential 
Hat1ona1e 1or 

Potential 
ARARfTBC COPC Contaminant 

ARARfTBd61 Flag Deletion or 
Source181 

~lf:l!r.:ttOn{7) 

NA NA No BSL 
NA NA 
NA NA No NTX 
NA NA 
NA NA ~ ASL 
NA NA 

2000 FED-MCL No BSL 
2000 IDEM 
NA NA No NUT 
NA NA 
100 FED-MCL No BSL 
100 IDEM 

1300 FED-MCL101 No BSL 
1300 IDEM 
NA NA No BSL 
NA NA 
NA NA No NUT 
NA NA 
NA NA No BSL 
NA NA 
NA NA No BSL 
NA NA 
NA NA No NUT 
NA NA 
NA NA No NUT 
NA NA 
NA NA No BSL 
NA NA 

2000 FED-MCL - ASL 
2000 IDEM 
NA NA No NUT 
NA NA 
100 FED-MCL No SSL 
100 IDEM 
NA NA No BSL 
NA NA 

1300 FED-MCL1' 1 No BSL 
1300 IDEM 
NA NA No NUT 
NA NA 
NA NA No BSL 
NA NA 
NA NA No BSL 
NA NA 
NA NA No NUT 
NA NA 
NA NA No NUT 
NA NA 
NA NA No BSL 
NA NA 



TABLE2.8 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FIELD B) 

Scenario Tlmeframe: Current/Future 
Medium: Surface Water 
Ex osure Medium: Mainstream Surface Water 

Chemical 

Mlscellaneous Parameters m 
Nltrite/Nitrate-N 

Minimum Maximum 
Concentratlon<1> Concentratlon(1> 

Units 

0.26 0.28 mg/L 

Location of Maximum 
Concentration 

13SW3301 

NSWCCRANE 
CRANE, INDIANA 

PAGE 20F 2 

Frequency of 
Detection 

215 

Range of 
Nondects(2l 

0.025 

Shaded cell Indicates that the maximum concentration exceeds the specified criterion or that the chemical Is selected as a COPC. 

Footnotes 
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. 
2 - Values presented are sample-specific quantitation limits. 
3 - The maximum detected concentration !s used for screening purposes. 
4- Concentrations at upgradient location 13SW/SD31 (samples 13SW3101and13SW3102). 

Concentration 
Used for 

Screenlng<3> 

0.28 

5 -The USEPA Region IX tap water screening level is presented. Value represents the risk based tap water screening level divided by 10 to correspond to a target hazard quotient 
of 0.1 for noncarclnogens (denoted with a '"N'" flag), or an incremental cancer risk of 1.0E-6 for carcinogens (denoted with a "C" flag) (USEPA Region IX, October 2004). 

6 - USEPA Primary Drinking Water Standard (USEPA, Winter 2004). 
Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels for groundwater (IDEM, January 2004). 

7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and Its respective site background value. 
Chemicals selected as COPCs are indicated by shaded chemical names. 

8 - The MCL for this parameter is actually a treatment technique. The SOWA action level (at the tap) is presented. 
9 - The MCL for Nitrite (as N) is presented. 

Associated Samples 
13SW3001 
13SW3001-F 
13SW3002 
13SW3002-F 

13SW3301 
13SW3401 
13SW3501 
13SW3501-D 

U'ia':.~\:nt Screening Potential 

Concentrations «> Toxicity Value••> ARARITec<•> 

ND 1 N 

Definitions: 
ARAR!TBC = Applicable or Relevant and Appropriate 

Requirements To Be Considered 
C = Carcinogen 
COPC = Chemical Of Potential Concern 
J = Estimated value 
MCL = Maximum Contaminant Level 
N = Noncarcinogen 
NA = Not Applicable/Not Available 
ND= Not detected. 
PRG = Preliminary Remediation Goal 

Rationale Codes: 
For selection as a COPC: 

ASL = Above Screening Level 

For elimination as a COPC: 
BKG = Below Background 
BSL = Below Screening Level 
NUT= Essential Nutrient 
NTX = No Toxicity Data 



Scenario Tlmeframe: Current/Future 
Medium: Surface Water 
Ex osure Medium: Surface Water In Gullles 

CAS Number Chem lea I 

Semlvolatlle Oraanlc Compounds 
79-01-6 :- ... 

99-35-4 :- .. ' 

99-65-0 :- . . .. 
118-96-7 Benzo(g,h,i)perylene 

6629-29-4 Benzo(k)lluoranthene 

121-14-2 Chrysene 

59229-75-3 Fluoranthene 

606-20-2 .. . . 
35572-78-2 Phenanthrene 

35572-78-2 Pyrene 

Energetics 
118-96-7 .. . . 
6629-29-4 2,4-0iamino-6-Nitrotoluene 

35572-78-2 . ' .. .. 
99-08-1 3-Nitrotoluene 

19406-51-0 . ' .. .. 
TTNUS498 DNX 

2691-41-0 

TTNUS232 MNX 

121-82-4 .... 
TTNUS337 TNX 

Herbicides (unll 

87-66-5 Pentachlorophenol 

Minimum 
Concentratlonl1> 

0.2 J 

0.26 

0.38 

0.22 J 

0.19 J 

0.33 J 

0.77 J 

0.2 

0.32 J 

0.58 J 

0.42 J 

0.44 J 

0.26 J 

0.29 J 

0.46 J 

0.59 J 

0.67 

1.2 

0.29 J 

0.48 J 

0.025 J 

TABLE2.9 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GULLY SURFACE WATER 

SWMU 13 (MINE FIELD B) 
NSWCCRANE 

CRANE, INDIANA 

-·-- n• A 

Concentration Upgradlent 
Maximum Location of Maximum Frequency of Range of Screening 

Units Used for Sample 
Concentratlon<1I Concentration Detection Nondectsl2> 

Screenlng(3l Concentrations C4l Toxicity Value"' 

0.22 ug/L 13SW0601 215 0.049 - 0.05 0.22 NA .... 
0.27 J ug/L 13SW3201 215 0.049 - 0.05 0.27 NA ..... 
0.4 J Ug/L 13SW3201 215 0.049. 0.05 0.4 NA ,.,. 

0.23 ug/L 13SW0601 215 0.049. 0.05 0.23 NA 18 N 

0.2 ug/L 13SW0601 215 0.049 - 0.05 0.2 NA 0.92 c 

0.35 ug/L 13SW0601 215 0.049 - 0.05 0.35 NA 9.2 c 

0.96 ug/L 13SW0601 215 0.049 - 0.05 0.96 NA 150 N 

0.21 J ug/L 13SW3201 215 0.049 - 0.05 0.21 NA .. , . 
0.51 ug/L 13SW0601 215 0.049. 0.05 0.51 NA 18 N 

0.65 ug/L 13SW0601 215 0.049. 0.05 0.65 NA 18 N 

6.8 ug/L 13SW1301 5134 0.21 • 0.65 6.8 NA ' 
0.44 J ug/L 13SW1302 1/21 0.24 - 0.287 0.44 NA NA 

8.3 J ug/L 13SW1302 11/33 0.24. 0.65 8.3 NA ' 
0.31 J ug/L 13SW1302 2134 0.21 • 0.65 0.31 NA 12 N 

21 J ug/L 13SW1302 14/34 0.24. 0.65 21 NA ' 
35 ug/L 13SW1102 10/21 0.24. 0.27 35 NA NA 

730 ug/L 13SW1102 21/34 0.24. 0.65 730 NA " 
72 ug/L 13SW1102 10/21 0.24. 0.27 72 NA NA 

5500 ug/L 13SW1102 25134 0.24 - 0.6 5500 NA ,_ 

4 ug/L 13SW1102. 13SW1501 7/21 0.24. 0.27 4 NA NA 

0.091 ug/L 13SW0401 213 0.013 0.091 NA 0.56 c 

Potential 
Hat1ona1e 1or 

Potential COPC Contaminant 
ARARFTBC 

ARARFTBCI~ 
Source(&) Flag Deletion or 

Selectlonm 

NA mlilill ASL 
1.2 NA 

FED-MCL mlilill ASL 

' IDEM 
NA mlilill ASL 

1.2 NA 
NA No BSL 

0.26 NA 
NA No BSL 

0.8 NA 
NA No BSL 

1.6 NA 
NA No BSL 

210 NA 
NA mlilill ASL 

'' NA 
NA No BSL 

23 NA 
NA No BSL 

140 NA 

NA NA mlilill ASL 
NA NA 
NA NA No NTX 
NA NA 
NA NA mlilill ASL 
NA NA 
NA NA No BSL 
NA NA 
NA NA mlilill ASL 
NA NA 
NA NA No NTX 
NA NA 
NA NA mlilill ASL 
NA NA 
NA NA No NTX 
NA NA 
NA NA mlilill ASL 
NA NA 
NA NA No NTX 
NA NA 

1 FED-MCL No BSL 
1 IDEM 



7429-90-5 

7440-38-2 

7440-39-3 Barium 

744()-43-9 Cadmium 

7440-70-2 Calcium 

7440-47-3 

7440-48-4 Cobalt 

7440-50-8 Copper 

7439-89-6 

7439-92-1 -.. 
7439-93-2 Lithium 

7439-95-4 Magnesium 

7439-96-5 .. 
7439-97-6 Mercury 

7440-02-0 Nickel 

7440-09-7 Potassium 

7782-49-2 Selenium 

7440-23-5 Sodium 

7440-24-6 Strontium 

7440-32-6 Titanium 

7440-62-2 -· 
7440-66-6 Zinc 

TABLE2.9 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GULLY SURFACE WATER 

SWMU 13 (MINE FIELD B) 

Minimum Maximum 
Concentratlon<11 Concentratlon111 Units 

108 J 19100 J ug/L 

0.85 J 35.7 J ug/L 

25.3 J 247 J ug/L 

1.3 J 1.3 J ug/L 

3040 J 133000 J ug/L 

1 J 20.5 J ug/L 

0.47 J 9.4 J ug/L 

0.89 J 27.1 J ug/L 

152 J 16200 J ug/L 

1.3 J 137 J ug/L 

2.8 J 14.3 J ug/L 

836 J 92200 J ug/L 

7.5 J 3190 J Ug/L 

0.047 J 0.047 J ug/L 

0.67 J 22 J ug/L 

621 J 690000 J ug/L 

2J 2 J ug/L 

2260 J 325000 J ug/L 

48 J 245 J ug/L 

1.3 J 356 J ug/L 

0.42 J 43.5 J ug/L 

6.8 J 269 J ug/L 

Location of Maximum 
Concentration 

13SW0701 

13SW1101 

13SW0701 

13SW0102 

13SW0701 

13SW0701 

13SW1101 

13SW1101 

13SW0701 

13SW0102 

13SW0701 

13SW1101 

13SW0802 

13SW1501 

13SW1501 

13SW1.101 

13SW1101 

13SW0701 

13SW0701 

13SW0701 

13SW1101 

13SW0102 

NSWCCRANE 
CRANE, INDIANA 

Frequency of 
Detection 

28133 

15/33 

33133 

1/33 

33133 

17/33 

18133 

30/33 

26133 

14/33 

8113 

32133 

32133 

1/33 

32133 

33133 

1/33 

33133 

13/13 

30/31 

25/33 

25/33 

Range of 
Nondectsl2> 

41.9-106 

0.11 -0.97 

---
0.039 - 0.56 

---
0.19-1 

0.07 - 0.72 

0.38- 0.89 

34.7 - 162 

0.07-1.6 

1.3-2.2 

14200 

9.4 

0.007 - 0.2 

2 

---
0.04 - 0.62 

---
---

0.73 

0.11 - 0.61 

2.1 -13.1 

Concentration 
Used for 

ScreenlngCll 

19100 

35.7 

247 

1.3 

133000 

20.5 

9.4 

27.1 

16200 

137 

14.3 

92200 

3190 

0.047 

22 

690000 

2 

325000 

245 

356 

43.5 

269 

Upgradlent 
Sample Screening Potential 

Concentrations 141 Toxicity Valua(5) ARARfTBC(9) 

486J-1770J ... NA 
NA 

0.8J .... . 
so· 

58.1 J-58.2J 260 N 2000 
2000 

ND 1.8 N 5 
5 

5060 J - 6550 J NA NA 
NA 

0.82 J - 2.2 J 100 
100 

ND 73 N NA 
NA 

1.3J -2.2 J 150 N 1300 
1300 

415J-1600J " NA 
NA 

ND NA 

NA 73 N NA 
NA 

2830 J - 3600 J NA NA 
NA 

60.1J-122J .. NA 
NA 

ND 1.1 N 2 
2 

2.3J 73 N NA 
NA 

1800J-2920J NA NA 
NA 

ND 18 N 50 
50 

1540J NA NA 
NA 

NA 2200 N NA 
NA 

10.1 J 15000 N NA 
NA 

0.89 J - 2.9 NA 
NA 

8.8J 1100 N NA 
11000 

PotenUal 
ARAR/TBC 
Source(&) 

NA 
NA 

FED-MCL 
IDEM 

FED-MCL 
IDEM 

FED-MCL 
IDEM 
NA 
NA 

FED-MCL 
IDEM 

NA 
NA 

FED-MCL"' 
IDEM 

NA 
NA 

FED-MCL''' 
IDEM 

NA 
NA 
NA 
NA 
NA 
NA 

FED-MCL 
IDEM 

NA 
NA 
NA 
NA 

FED-MCL 
IDEM 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IDEM 

COPC 
Flag 

mlilill 

mlilill 

No 

No 

No 

mlilill 

No 

No 

mlilill 

m:'1ill 

No 

No -No 

No 

No 

No 

No 

No 

No -No 

ASL 

ASL 

BSL 

BSL 

NUT 

ASL 

BSL 

BSL 

ASL 

ASL 

BSL 

NUT 

ASL 

BSL 

BSL 

NUT 

BSL 

NUT 

BSL 

BSL 

ASL 

BSL 



Scenario Tlmeframe: Current/Future 
Medium: Surface Water 
Ex osure Medium: Surface Water In Gullies 

CAS Number Chemical 

Dissolved Metals 
7429-90-5 Aluminum, Filtered 

7440-38-2 .. , 

744Q-39-3 Barium, Filtered 

7440-70-2 Calcium, Filtered 

7440-47-3 Chromium, Filtered 

7440-48-4 Cobalt, Filtered 

7440-50-8 Copper, Filtered 

7439-89-6 - ., 

7439-92-1 Lead, Filtered 

7439-93-2 Lithium, Filtered 

7439-95-4 Magnesium, Fillered 

7439-96-5 .. .. .. , 

7440·02·0 Nickel, Fillered 

7440-09·7 Potas.sium, Fillered 

n82·49·2 Selenium, Filtered 

7440-23·5 Sodium, Filtered 

7440-24·6 Strontium, Filtered 

7440-32·6 Titanium, Filtered 

7440-62-2 ·' - ., 

7440-66·6 Zinc, Filtered 

Minimum 
Concentratlon<1I 

52.7 J 

0.64 J 

10.1 J 

5660 J 

2J 

0.6 J 

0.57 J 

35.7 J 

1.1 J 

3,1 J 

3440 J 

2.9 J 

0.58 J 

600 J 

2.2 J 

2920 J 

45.5 J 

0.1 J 

0.44 J 

3.4 J 

TABLE2.9 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GULLY SURFACE WATER 

SWMU 13 (MINE FIELD B) 
NSWC CRANE 

CRANE, INDIANA 

---- ·-· 
Concentration Upgradlent 

Maximum 
Units 

Location of Maximum Frequency of Range of 
Used for Sample 

Screening 
ConcentratlonC1> Concentration Detection Nondects~1 

Screenlng<31 Concentrations 14> 
Toxicity Value(S) 

822 ug/L 13SW0901-F 111133 7.6- 52.8 822 254J-938J 3600 N 

35.3 J ug/L 13SW1101-F 11133 0.09 - 0.73 35.3 ND ,.,. 

149 J ug/L 13SW0701-F 33133 ... 149 51.7 J - 54.1 J 260 N 

121000 J ug/L 13SW0701-F 33133 --- 121000 5120 J - 6680 J NA 

2J ug/L 13SW1101-F 1/33 0.13-1.5 2 1 J 11 N 

8.8 J ug/L 13SW1101-F 20/33 0.088 - 0.7 8.8 0.79 J 73 N 

26.4 J ug/L 13SW1101-F 211133 0.3-1.2 26.4 1.5J 150 N 

1120 J ug/L 13SW0802-F 15133 6.15-122 1120 155J-645J " 
1.1 J ug/L 13SW0102-F 1/33 0.02 - 0.38 1.1 ND 15 

5.5 J ug/L 13SW1001-F 3/13 0.37-1.5 5.5 NA 73 N 

92900 J Ug/L 13SW1101-F 32/33 13700 92900 2740J-3nOJ NA 

3110 J ug/L 13SW0802-F 30/33 2.1 -10.7 3110 112J .. 

18.6 J ug/L 13SW1101-F 211133 0.55- 1.5 18.6 1.8J 73 N 

700000 J ug/L 13SW1101-F 33133 ... 700000 1850 J. 2700 J NA 

2.2 J ug/L 13SW1101-F 1/33 0.04 - 0.59 2.2 ND 18 N 

311000 J ug/L 13SW0701-F 33133 ... 311000 1660J NA 

219 J ug/L 13SW0701·F 13/13 --- 219 NA 2200 N 

19.5 J ug/L 13SW0901·F 26/31 0.34-1.1 19.5 5.3J 15000 N 

38.5 J ug/L 13SW1101-F 9/33 0.06- 1.14 38.5 ND 

54.5 J ug/L 13SW0902-F 111133 2.1-16 54.5 18.6J 1100 N 

Potential 
Kat1ona1e ror 

Potential 
ARAR/TBC COPC Contaminant 

ARAR/TBC'~ Source(tiJ Flag Deletion or 
Selectlon(7) 

NA NA No BSL 
NA NA 

' FEO-MCL alilill ASL 
50 IOEM 

2000 FED-MCL No BSL 
2000 IDEM 
NA NA No NUT 
NA NA 
100 FED-MCL No BSL 
100 IDEM{rn) 
NA NA No BSL 
NA NA 

1300 FED-MCL1
" No BSL 

1300 IDEM 
NA NA -- ASL 
NA NA 
15 FED-MCL1" No BSL 
15 IDEM 
NA NA No BSL 
NA NA 
NA NA No NUT 
NA NA 
NA NA ~ ASL 
NA NA 
NA NA No BSL 
NA NA 
NA NA No NUT 
NA NA 
NA NA No BSL 
50 IDEM 
NA NA No NUT 
NA NA 
NA NA No BSL 
NA NA 
NA NA No BSL 
NA NA 
NA NA alilill ASL 
NA NA 
NA NA No BSL 

11000 <DEM 



TABLE2.9 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GULLY SURFACE WATER 

SWMU 13 (MINE FIELD B) 
NSWCCRANE 

CRANE, INDIANA 

Minimum Maximum 
ConcentratlonC11 ConcentratlonC1> Units 

0.01 3.4 mg/L 

0.14 200 mg/L 

Location of Maximum 
Concentration 

13SW1101 

13SW2401 

18/31 

23134 

Shaded cell Indicates that the maximum concentration exceeds the specified criterion or that the chemlcal Is selected as a COPC. 

Footnotes 
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. 
2 - Values presented are sample-specific quantitation limits. 
3 - The maximum detected concentration is used for screening purposes. 
4-Concentrationsat upgradient location 13SW/SD28 (samples 13SW2801and13SW2802). 

Range of 

Nondects<21 

0.005- 0.01 

0.02. 0.13 

Concentration 
Used for 

Screenlng(3l 

3.4 

200 

5 -The USEPA Region IX tap water screening level is presented. Value represents the risk based tap water screening level divided by 10 to correspond to a target hazard quotient 
of 0.1 for noncarcinogens (denoted with a "W flag), or an incremental cancer risk of 1.0E-6 for carcinogens (denoted with a ·c· flag) (USEPA Region IX, October 2004). 

6 • USEPA Primary Drinking Water Standard (USEPA, Winter 2004). 
Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels for groundwater (IDEM, January 2004). 

7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and its respective site background value. 
Chemicals selected as COPCs are indicated by shaded chemical names. 

B -The MCL for this parameter is actually a treatment technique. The SOWA action level (at the tap) is presented. 
9 - The MCL for Nitrite (as N) is presented. 

Associated Samples 
13SW0101 13SW0701-F 
13SW0101-F 13SW0702 
13SW0102 13SW0702·F 
13SW0102-F 13SWOB01 
13SW0201 13SW0801·F 
13SW0201·F 13SWOB02 
13SW0301 13SWOB02·F 
13SW0301·F 13SW0901 
13SW0401 13SW0901-F 
13SW0401·F 13SW0902 
13SW0501 13SW0902-F 
13SW0501-F 13SW1001 
13SW0601 13SW1001-D 
13SW0601-F 13SW1001-F 
13SW0701 13SW1001-F-D 

13SW1002 
13SW1002-F 
13SW1201 
13SW1201-F 
13SW1202 
13SW1202·F 
13SW1301 
13SW1301·F 
13SW1302 
13SW1302·D 
13SW1302·F 
13SW1302·F·D 
13SW1401 
13SW1401·D 
13SW1401-F 

13SW1401.f.D 
13SW1402 
13SW1501 
13SW1501·F 
13SW1502 
13SW1601 
13SW1601-F 
13SW1602 
13SW1B01 
13SW1B01-F 
13SW1901 
13SW1901-F 
13SW2001 
13SW2001-F 
13SW2201 

13SW2201·F 
13SW2202 
13SW2202·F 
13SW2401 
13SW2401-F 
13SW2501 
13SW2501-D 
13SW2501-F 
13SW2501-F·D 
13SW2601 
13SW2601-F 
13SW2701 
13SW2701-F 
13SW2901 
13SW3201 

13SW1101 
13SW1101-F 
13SW1102 
13SW1102-F 
13SW3001 
13SW3001·F 
13SW3002 
13SW3002·F 
13SW3301 
13SW3401 
13SW3501 
13SW3501·D 

Upgradlont 
Sample Screening PotenHal 

Concentrations c41 Toxicity Value(5) ARARITBc<l5) 

Potential 
ARARITBC 

ND NA 

Definitions: 

NA 
NA 

NA 

NA 
NA 

FED·MCL 
NA 

ARAR/TBC = Applicable or Relevant and Appropriate 
Requirements To Be considered 

c = carcinogen 
COPC = Chemical Of Potential concern 
J = Estimated value 
MCL = Maximum contaminant Level 
N = Noncarcinogen 
NA = Not Applicable/Not Available 
ND = Not detected. 
PRG = Preliminary Remediation Goal 

Ratlonale Codes: 
For selection as a COPC: 

ASL = Above Screening Level 

For elimination as a COPC: 
BKG = Below Background 
BSL = Below Screening Level 
NUT= Essential Nutrient 
NTX = No Toxicity Data 

ASL 



Scenario Timeframe: Current/Future 
Medium: Sediment 
Ex osure Medium: Mainstream Sediment 

CAS Number 

Iner anics 
7429-90·5 
7440-36-0 
7440-38·2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 

7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439.95.4 
7439-96-5 
7439-97-6 
7440-02-0 

Chemical 

Aluminum 
Antimony 
Arsemc 

7782-49-2 Selenium 
7440-23-5 Sodium 
7440-32-6 Titanium 
7440-62-2 
7440-66-6 Zinc 

Minimum 

Concentrationf1
l 

11500 J 
1.9 J 

23.9 J 
77.4 J 

1.9 J 
9.4 J 

1290 J 
51.7 J 

19 J 
16.4 J 

89600 J 
25.6 J 
610 J 

1450 J 
0.016 J 

35.8 J 
452 J 
0.62 J 
91.1 J 
65.6 J 
48.3 J 
121 J 

TABLE 2.10 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· MAINSTREAM SEDIMENT 

SWMU 13 (MINE FIELD B) 

Maximum 
Concentration(11 

13700 J 
4.7 J 

Units 
Location of Maximum 

Concentration 

13SD3501 
13SD3001 

NSWC CRANE 
CRANE, INDIANA 

Page 1 of 1 

Frequency of 
Detection 

5/5 
5/5 

Range of 

Nondectsf2l 

Concentration 
Used for 

Screening(3
) 

13700 
4.7 

Upgradient Sample EPA Region 9 PRG 

Concentrations f4l (Residential)151 

14400 J-22100 J 
1.8 J. 2.1 J 

7600 N 
3.1 N 

Potential 

ARAR/TBC1
" 

56.9 J 13SD3001 5/5 56.9 25.6 J . 33.3 J 0.39 c 3.9 
207 J 13SD3002 5/5 207 90.8 J. 137 J 540 N 23000 
3.7 J 13SD3001 5/5 3.7 2 J . 2.3 J 15 N 680 

17,1 J 13SD3001 5/5 17.1 1 .8 J. 4.3 J 
12200 J 13SD3501 5/5 12200 2010 J. 2500 J NA NA 

192 J 13SD3001 5/5 192 49.1 J. 77.2 J 210 c 6301 
) 

29.9 J 13SD3501 5/5 29.9 20.4 J. 27.5 J 140 N191 NA 
18.4 J 13SD3002 5/5 18.4 18.4 J . 22 J 310 N 13000 

299000 J 13SD3001 5/5 299000 20000 J. 121000 II NA 
45.6 J 13SD3001 5/5 45.6 20.6 J . 25.2 J 400 400 

2110 J 13SD3501 5/5 2110 1490 J. 1940 J NA NA 
3960 J 13SD3002 5/5 3960 1250 J. 1330 J NA 
0.016 J 13SD3001 1/5 0.026 . 0.044 0.016 0.021 J 2.3 N 100 
47.8 J 13SD3002 5/5 47.8 41.5 J. 54.1 J 160 N 6900 
1680 J 13SD3501 5/5 1680 2080 J -3190 J NA NA 

1.5 J 13SD3401 5/5 1.5 0.48 J . 0.85 J 39 N 1700 
298 J 13SD3301 3/5 28.4. 77.4 298 92.3 J . 126 J NA NA 

65.6 J 13SD3001 1/1 65.6 26.4 J 31000 N NA 
101 J 13SD3001 5/5 101 47.6J-61.6J NA 
195 J 13SD3301 5/5 195 73. 1 J . 98.3 J 2300 N 100000 

Shaded cell indicates that the maximum concentration exceeds the specified criterion or that the chemical is selected as a COPC. 

Footnotes Definitions: 

Potential 
ARAR/TBC 

Source(61 

NA 
IDEM 
IDEM 
IDEM 
IDEM 
IDEM 

NA 
IDEM 

NA 
IDEM 

NA 
IDEM 
NA 
NA 

IDEM 
IDEM 
NA 

IDEM 
NA 
NA 
NA 

IDEM 

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. 
2 - Values presented are sample-specific quanlitalion limits. 

ARAR/TBC = Applicable or Relevant and Appropriate 

3 - The maximum detected concentration is used for screening purposes. 
4 - Concentrations at upgradient location 13SW/SD31(samples13SD3101and13SD3102). 
3 · USEPA Region IX Preliminary Remediation Goal (PRG). The noncarcinogenic values (denoled with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient 

of 0. 1. Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag) (US EPA Region IX, October 2004, Updated December 28, 2004). 
6 - Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM, January 2004). 
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and is statistically 

determined to be above site background. Chemicals selected as COPCs are indicated by shaded chemical names. 
8 - The PRG for residential land use for total chromium is presented. 
9 - Value is for hexavalent chromium. 
1 O - The printed PRG table lists a ceiling limil of 100,000 mg/kg as the PRG. 

The value presented Is 1/10 of the actual risk-based PRG presented In the electronic version of lhe PRG table. 

Associated Samples 
13SD3001 
13SD3002 
13SD3301 
13SD3401 

13SD3501 
13SD3101 
13SD3102 

Requirements To Be Considered 
C = Carcinogen 
COPC = Chemical Of Potential Concern 
J = Estimated value 
N = Noncarcinogen 
NA = Not Applicable/Not Available 
ND= Not detected. 
PRG = Preliminaiy Remediation Goal 

Rationale Codes: 
For selection as a COPC: 

ASL = Above Screening Level 

For elimination as a COPC: 
BKG = Below Background 
SSL = Below Screening Level 
NUT = Essential Nulrient 

Rationale for 
Contaminant 
Deletion or 

Selection171 

ASL 
ASL 
ASL 
SSL 
SSL 
ASL 
NUT 

SSL 
SSL 
BSL 
ASL 
SSL 
NUT 
ASL 
SSL 
SSL 
NUT 
SSL 
NUT 

SSL 
ASL 
SSL 



Scenario Tlmeframe: Current/Future 
Medium: Sediment 
Ex osure Medium: Sediment In Gullles 

CAS Number Chemical 

Semi-Volatile OrQanlc Compounds 

91-57·6 2-Methvlnaohthalene 
83-32-9 Acenaohthene 
120-12-7 Anthracene 
56-55-3 Benzo<a>anthracene 
50-32-8 ,. . . . . . 
205·99·2 Benzo(b)fluoranthene 
191-24-2 Benzofo,h,lloervlene 
207-08·9 Benzofklfluoranthene 
218-01-9 Chrvsene 
84-74-2 di-n-BuM Phthalate 
117-84-0 di·n·OcM Phthalate 
53-70·3 . , . . . . . 
206-44·0 Fluoranthene 
86-73·7 Fluorene 
193-39-5 lndenof1,2,3-cdmvrene 
91·20·3 Naohthalene 
85·01·8 Phenanthrene 
129-00-0 Pvrene 

Enerqetlcs 
I 2691-41·0 IHMX 
I 121-82-4 IRDX 
Herbicides 

I 87-86·5 IPentachlorophenol 
lnoraanics 

7429·90·5 

I 
I 

7440·36-0 

~ 7440-38-2 
7440-39·3 
7440-41-7 Be lium 
7440-43-9 -· 7440-70-2 Calcium 
7440-47-3 
7440-48-4 Cobalt 
7440-50-8 --7439-89-6 
7439-92·1 
7439-93-2 Lithium 
7439-95-4 Maanesium 
7439.95.5 '· 
7439-97·6 Mercurv 
7440-02-0 Nickel 
7440-09-7 Potassium 
7782-49-2 Selenium 
7440·23·5 Sodium 
7440-24-6 Strontium 
7440-31·5 Tin 
7440-32·6 Titanium 
7440-62-2 .. 
7440-66-6 Zinc 

Minimum 
Concentratlon<1I 

6 J 
24 
72 
10 
12 
18 
10 
7J 

15 
86 J 

100 J 
66 J 
29 
33 
8 J 
6 J 

17 
25 

0.8 J I 
0.44 J I 

21 J 

1480 
0.8 J 
3.7 J 

28.5 J 
0.53 J 
0.41 J 
766 J 
7.9 J 
1.8 J 

7J 
1990 J 

4.2 J 
2.1 J 
292 J 
65.3 J 

0.013 J 
7.9 J 

252 J 
0.18 J 
31.7 J 

4.1 J 
0.52 J 
13.8 J 
11.8 J 
7.9 J 

TABLE 2.11 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GULLY SEDIMENT 

SWMU 13 (MINE FIELD B) 
NSWCCRANE 

CRANE, INDIANA 

PAGE 1 OF2 

Concentration Upgradlent Maximum 
Units 

Location of Maximum Frequency Range of 
Used for Sample 

EPA Region 9 PRG 

ConcentratlonC1I Concentration of Detection Nondects121 
Screening<'> Concentrations <41 

(Resldential)1' 1 

SJ uako 13SD2501 1/5 3.9 - 4.4 6 NA 5600 N1' 1 

43 J uako 13S00501 215 4.1 ·4.4 43 NA 370000 N 
88 uaka 13SD0501 215 4.1-4.4 88 NA 2200000 N 

330 UC ka 13SD0501 5/5 ... 330 NA 620 c 
390 J UC ka 13S00601 5/5 390 NA 
460 J uaka 13SD0601 5/5 -· 460 NA 620 c 
380 J uako 13SD0601 5/5 -· 380 NA 230000 N1' 1 

250 J uaka 13SD0501 5/5 ... 250 NA 6200 c 
430 J UC kO 13SD0601 5/5 -· 430 NA 62000 c 

86 J UC ka 13SD0601 1/3 83. 87 86 NA 610000 N 
100 J uaka 13SD0601 1/3 83-87 100 NA 240000 N 
74 J uaka 13SD0601 215 4.1. 4.4 14 NA 

860 uaka 13SD0501 5/5 ·-· 860 NA 230000 N 
42 J uako 13SD0501 215 4.1. 4.4 42 NA 270000 N 

290 J uaka 13SD0601 5/5 ... 290 NA 620 c 
6 J uakq 13SD0501, 13S00601 215 4.1 • 4.4 6 NA 5600 N 

620 ua/ka 13SD0601 5/5 -· 620 NA 230000 N1
" 

1300 J uatka 13SD0601 5/5 -· 1300 NA 230000 N 

1.9 J ma/ka 13SD1101 2128 I 0.25 1.9 I NA I 310 N 
2.2. ma/ko 13SD1101 3/28 I 0.25 2.2 I NA I 4.4 c 

21 J ua/ka 13SD0601 1/3 056-058 21 NA 3000 c 

18500 mC1ka 13SD2201 30/30 ... 18500 13400 J • 17100 J ... 

I 
I 

2.3 J mC1ka 13SD2401 10/30 0.13·0.55 2.3 0.98J-1.1J :ma 
58.2 J maka 13SD2401 29/30 0.53 58.2 22.2 J·28.7 J I 

693 J maka 13S00102 30/30 ... 693 129J-199J • 
4.3 J 13SD2201 26/30 maka 0.18. 0.65 4.3 2J·2.1J 15N 
4.1 J maka 13SD1301 20/30 0.17-0.45 4.1 0.59 J - 0.63 J 

89700 J maka 13SD1301 30/30 ... 89700 799 J ·845 J NA 
228 J ma/ka 13SD2401 30/30 228 38.7 J. 55 J I 

107 J maka 13SD1901 30/30 -· 107 31.3 J • 40. 7 J 140 N
1
'" 

52.1 J maka 13S00101 30/30 -· 52.1 17.3 J. 27.8 J 310 N 
195000 J mC1ka 13SD2401 30/30 ... 195000 93700 J • 112000 

521 J maka 13SD0102 30/30 ... 521 35.7 J. 37.2 J 
38.8 J makq 13SD1901 23/23 ··- 38.8 NA 160 N 
7540 J mako 13S00701 30/30 ... 7540 1470 J • 1580 J NA 
6130 J mako 13SD1201 30/30 6130 2570 J . 3240 J " 0.16 J maka 13S00101 19/30 0.01 - 0.076 0.16 0.026 J 2.3 N 
83.9 J ma ka 13SD2201 30/30 ... 83.9 33.5 J . 36.6 J 160 N 
2390 J ma ka 13SD1501 30/30 --- 2390 1340 J. 2000 J NA 

1.1 J maka 13SD2401 22130 0.02. 0.37 1.1 0.56 J . 0.61 J 39 N 
334 J maka 13SD0701 5/30 21.8-126 334 31.6 J-183 J NA 

77.1 J maka 13SD1101 23/23 ... 77.1 NA 4700 N 
12 J maka 13SD1201 9/30 0.3. 0.64 12 ND 4700 N 

164 J ma/ka 13SD2401 28/28 ... 164 40.9 J 31000 N1
"

1 

144 J matka 13SD2401 30/30 --· 144 46.2 J • 53.8 J : 
541 J ma/ka 13SD0101 25/30 33.4. 386 541 72.8 J - 79.7 J 2300 N 

Shaded cell Indicates that the maximum concentration exceeds the specified criterion or that the chemical Is selected as a COPC. 

Potential 
Rationale tor 

Potential 
ARARITBC COPC Contaminant 

ARARITBC1' 1 
Source<5> 

Flag Deletion or 
S..leotlon(7) 

: 
3200000 IDEM No BSL 
9500000 IDEM No BSL 

47000000 IDEM No BSL 
5000 IDEM No BSL 
500 IDEM -·~- ASL 
5000 IDEM No BSL 

50000 IDEM No BSL 
50000 IDEM No BSL 
500000 IDEM No BSL 

18000000 IDEM No BSL 
3700000 IDEM No BSL 

500 IDEM -·~- ASL 
6300000 IDEM No BSL 
6300000 IDEM No BSL 

5000 IDEM No BSL 
3200000 IDEM No BSL 
470000 IDEM No BSL 

4700000 IDEM No BSL 

NA NA I No I BSL I 
NA NA I No I BSL I 

20000 IDEM No BSL 

NA NA -··~- ASL 
140 IDEM 

Ii 
BSL 

IDEM ASL 
23000 IDEM ASL 
680 IDEM No BSL 
12 IDEM -·=- ASL 
NA NA No NUT 

4301111 IDEM _.,,,,_ 
ASL 

NA NA No BSL 
13000 IDEM No BSL 

NA NA H ASL 
•II IDEM ASL 
NA NA No BSL 
NA NA No NUT 
NA NA -·~- ASL 
100 IDEM No BSL 

6900 IDEM No BSL 
NA NA No NUT 

1700 IDEM No BSL 
NA NA No NUT 
NA NA No BSL 
NA NA No BSL 
NA NA No BSL 
NA NA _.,_,_ ASL 

100000 IDEM No BSL 



TABLE2.11 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN ·GULLY SEDIMENT 

SWMU 13 (MINE FIELD B) 

Minimum Maximum 
Concentratlon<1> Concentratlon<1> 

Footnotes 

Units 
Location of Maximum 

Concentration 

NSWCCRANE 
CRANE, INDIANA 

PAGE20F2 

Frequency 
of Detection 

Range of 

Nondects<2> 

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. 
2 - Values presented are sample-specific quantitation limits. 
3 - The maximum detected concentration is used for screening purposes. 
4-Concentrations at upgradlent location 13SW/SD28 (samples 13SD2801and13SD2802). 

Concentration 
Used for 

Screenlng<3> 

Upgradlent 
sample 

Concentrations 14> 

3 - USE PA Region IX Preliminary Remediation Goal (PRG). The noncarcinogenlc values (denoted with a "N"' flag) are the PRG divided by 1 Oto correspond to a large! hazard quolient 
of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "'C" flag) (USEPA Region IX, Oclober 2004, Updated December 28, 2004). 

6 - Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM, January 2004). 
7 - The chemical is selected as a COPC If the maximum detected concentration exceeds the risk-based COPC screening level and Is statistically 

determined to be above site background. Chemicals selected as COPCs are Indicated by shaded chemical names. 
8 - The value for naphthalene is used as a surrogate for 2-methylnaphthalene. 
9 - The value for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene. 
10 - The PRG for residentlal land use for total chromium Is presented. 
11 - Value is for hexavalent chromium. 
12 - One tenth of the noncarcinogenic PRG is less than the carcinogenic PRG, therefore the one tenth noncarcinogenic PRG is presented. 
13-The printed PRG lable lists a ceiling limit of 100,000 mg/kg as lhe PRG. 

The value presented is 1/10 of the actual risk-based PRG presented in the electronic version of the PRG lable. 

Associated Samoles 
13500101 
13SD0102 
13SD0201 
13SD0301 
135D0401 
13SD0501 
13SD0501-D 
13SD0601 
13SD0701 
13SD0801 

13SD0901 
13SD1001 
13SD1101 
13SD1201 
13SD1301 
13SD1401 
13SD1501 
13SD1601 
13SD1701 

13SD1701-D 

13SD1801 
13SD1901 
13SD2001 
13SD2101 
13SD2201 
13SD2202 
13SD2301 
13SD2401 
13502501 
13502601 

13SD2701 
13SD2901 
13SD2901-D 
13SD3201 

EPA Region 9 PRG 

(Resldentlal)<» 

Definitions: 

Potential 

ARARfTBd'l 

Potential 
ARARfTBC 
Source181 

ARARfTBC = Applicable or Relevant and Approprlale 
Requirements To Be Considered 

C = Carcinogen 
COPC =Chemical Of Potential Concern 
J = Estimated value 
N = Noncarcinogen 
NA = Not Applicable/Nol Available 
ND = Not detected. 
PRG = Preliminary Remedlalion Goal 

Rationale Codes: 
For selection as a COPC: 

ASL = Above Screening Level 

For elimination as a COPC: 
BKG = Below Background 
BSL = Below Screening Level 
NUT = Essential Nutrienl 

COPC 
Flag 



Chemical 

of 

Potential 

Concern 

2,3,7,8-TCDD TEO 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

lndeno(1,2,3-cd)pyrene 

Aroclor-1248 

TABLE 3.1 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY- SURFACE SOIL - BUILDING 166 AREA 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Point: Area near Buildinq 166 

Units Arithmetic 95% UCL of 

Mean Normal 

Data 

mg/kg 2.86E-06 NA 

mg/kg 1.00E-02 NA 

mg/kg 1.29E-02 NA 

mg/kg 1.80E-02 NA 

mg/kg 8.38E-03 NA 

mg/kg 4.72E+OO NA 

Maximum 

Detected 

Concentration 

6.93E-06 

3.20E-02 

4.20E-02 

5.80E-02 

2.60E-02 

4.60E+01 

NSWC CRANE, CRANE, INDIANA 

Maximum EPC Reasonable Maximum Exposure 

Qualifier Units 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

mg/kg 6.93E-06 Maximum N < 10 (1) 

mg/kg 3.20E-02 Maximum N < 10 

mg/kg 4.20E-02 Maximum N < 10 

mg/kg 5.80E-02 Maximum N < 10 

mg/kg 2.60E-02 Maximum N < 10 

J mg/kg 4.60E+01 Maximum N < 10 

1 - Dataset consists of less than 10 samples. Therefore, the maximum concentration is used as the EPC. 

SWMU13Table3.1.xls 

Central Tendency Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

6.93E-06 Maximum N < 10 (1) 

3.20E-02 Maximum N < 10 

4.20E-02 Maximum N < 10 

5.80E-02 Maximum N < 10 

2.60E-02 Maximum N < 10 

4.60E+01 Maximum N < 10 

4/13/2005 



TABLE 3.2 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE/SUBSURFACE SOIL- BUILDING 166 AREA 

SWMU 13 (MINE FILL B) 

Chemical 

of 

Potential 

Concern 

2,3,7,8-TCDD TEO 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

lndeno(1,2,3-cd)pyrene 

Aroclor-1248 

Definitions: 

Scenario Timeframe: Current/Future 
Medium: Soil 
Exposure Medium: Surface I Subsurface Soil 
Exoosure Point: Area near Buildina 166 

Units Arithmetic 95% UCLof Maximum 

Mean Normal Detected 

Data Concentration 

mg/kg 2.55E-06 4.13E-06 9.74E-06 

mg/kg 6.02E-03 1.10E-02 3.20E-02 

mg/kg 7.44E-03 1.42E-02 4.20E-02 

mg/kg 9.98E-03 1.94E-02 5.80E-02 

mg/kg 5.19E-03 9.17E-03 2.60E-02 

mg/kg 3.90E+OO 7.18E+OO 4.60E+01 

95 % UCL-CMV = 95% Chebyshev (MVUE) UCL (lognormal). 

95 % UCL-CMS = 95% Chebyshev (Mean, Std) UCL (non-parametric). 

99 % UCL-CMS = 99% Chebyshev (Mean, Std) UCL (non-parametric). 

1 - EPC statistic is recommended by U.S. EPA's ProUCL software. 

NSWC CRANE, CRANE, INDIANA 

Maximum EPC Reasonable Maximum Exposure 

Qualifier Units 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

mg/kg 6.03E-06 95% UCL-CMV ProUCL (1) 

mg/kg 1.82E-02 95% UCL-CMS Pro UCL 

mg/kg 4.20E-02 Maximum (2) 

mg/kg 5.80E-02 Maximum (2) 

mg/kg 1.49E-02 95% UCL-CMS ProUCL 

J mg/kg 2.31 E+01 99% UCL-CMS Pro UCL 

2 - UCL is greater than the maximum concentration. Therefore, the maximum concentration is used as the EPC. 

SWMU13Table3.2.xls 

Medium 

EPC 

Value 

6.03E-06 

1.82E-02 

4.20E-02 

5.80E-02 

1.49E-02 

2.31 E+01 

Central Tendency Exposure 

Medium Medium 

EPC EPC 

Statistic Rationale 

95% UCL-CMV ProUCL (1) 

95% UCL-CMS ProUCL 

Maximum (2) 

Maximum (2) 

95% UCL-CMS Pro UCL 

99% UCL-CMS Pro UCL 

4/13/2005 



TABLE 3.3 

MEDIUM-SPECIFIC ElCPOSURE POINT CONCENTRATION SUMMARY - SURFACE/SUBSURFACE SOIL - BUILDING 166 - HISTORICAL DATA 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Surface I Subsurface Soil 
Exposure Medium: Surface I SubSurface Soil 
Exoosure Point: Buildinq 166 

NSWC CRANE, CRANE, INDIANA 

Chemical Units Arithmetic 95% UCLof Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure 

of Mean Normal Detected Qualifier Units 

Potential Data Concentration Medium Medium Medium Medium Medium Medium 

Concern EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 

2,4,6-Trinitrotoluene mg/kg 1.89E+QO NA 5.70E+01 D mg/kg 1.89E+OO Average (1) 1.89E+OO Average (1) 

2-Amino-4,6-dinitrotoluene mg/kg 4.00E-01 NA 1.50E+02 J mg/kg 4.00E-01 Average (1) 4.00E-01 Average (1) 

4-Amino-2;6-dinitrotoluene mg/kg 4.49E-01 NA 3.03E+02 mg/kg 4.49E-01 Average (1) 4.49E-01 Average (1) 

HMX mg/kg 1.44E+OO NA 5.39E+03 mg/kg 1.44E+OO Average (1) 1.44E+OO Average (1) 

RDX mg/kg 1.96E+OO NA 2.90E+02 mg/kg 1.96E+OO Average (1) 1.96E+OO Average (1) 

Aluminum mg/kg 1.43E+04 NA 5.85E+04 mg/kg 1.43E+04 Average (1) 1.43E+04 Average (1) 

Arsenic mg/kg 7.44E+OO NA 6.47E+01 mg/kg 7.44E+OO Average (1) 7.44E+OO Average (1) 

Barium mg/kg 7.49E+01 NA 1.16E+03 J mg/kg 7.49E+01 Average (1) 7.49E+01 Average (1) 

Mercury mg/kg 2.11E-01 NA 8.90E+OO mg/kg 2.11E-01 Average (1) 2.11E-01 Average (1) 

1 - Weighted average was used as the EPC for historical and bioremediated samples (See Section 7.3.3 of text). 

SWMU13Table3.3.xls 4/13/2005 



Chemical 

of 

Potential 

Concern 

2,3,7,8-TCDD TEO 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anthracene 

lndeno(1,2,3-cd)pyrene 

Aroclor-1248 

TABLE 3.4 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE SOIL· BUILDING 171 AREA 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Point: Area near Buildinq 171 

Units Arithmetic 95% UCLof 

Mean Normal 

Data 

mg/kg 3.56E-06 NA 

mg/kg 1.88E-01 NA 

mg/kg 1.71E-01 NA 

mg/kg 1.90E-01 NA 

mg/kg 3.50E-02 NA 

mg/kg 1.12E-01 NA 

mg/kg 2.41 E+01 NA 

Maximum 

Detected 

Concentration 

1.51E-05 

1.10E+OO 

1.00E+OO 

1.10E+OO 

2.00E-01 

6.50E-01 

1.60E+02 

NSWC CRANE, CRANE, INDIANA 

Maximum EPC Reasonable Maximum Exposure 

Qualifier Units 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

mg/kg 1.51 E-05 Maximum N < 1d (1) 

J mg/kg 1.10E+OO Maximum N < 10 

J mg/kg 1.00E+OO Maximum N < 10 

J mg/kg 1.10E+OO Maximum N < 10 

J mg/kg 2.00E-01 Maximum N < 10 

J mg/kg 6.50E-01 Maximum N < 10 

mg/kg 1.60E+02 Maximum N < 10 

1 - Dataset consists of less than 10 samples. Therefore, the maximum concentration is used as the EPC. 

SWMU13Table3.4.xls 

Central Tendency Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

1.51 E-05 Maximum N < 10 (1) 

1.10E+OO Maximum N < 10 

1.00E+OO Maximum N < 10 

1.10E+OO Maximum N < 10 

2.00E-01 Maximum N < 10 

6.50E-01 Maximum N < 10 

1.60E+02 Maximum N < 10 

4/13/2005 



TABLE 3.5 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE/SUBSURFACE SOIL- BUILDING 171 AREA 

SWMU 13 (MINE FILL B) 

Chemical 

of 

Potential 

Concern 

2,3,7,8-TCDD TEQ 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anthracene 

lndeno(1 ,2,3-cd)pyrene 

Aroclor-1248 

Definitions: 

Scenario Timeframe: Current/Future 
Medium: Soil 
Exposure Medium: Surface I Subsurface Soil 
Exoosure Point: Area near Buildina 171 

Units Arithmetic 95% UCL of Maximum 

Mean Normal Detected 

Data Concentration 

mg/kg 2.67E-06 5.01 E-06 1.51E-05 

mg/kg 1.03E-01 2.84E-01 1.10E+OO 

mg/kg 9.42E-02 2.58E-01 1.00E+OO 

mg/kg 1.05E-01 2.85E-01 1.10E+OO 

mg/kg 2.00E-02 5.26E-02 2.00E-01 

mg/kg 6.20E-02 1.69E-01 6.50E-01 

mg/kg 1.52E+01 2.56E+01 2.10E+02 

95 % UCL-CMV = 95% Chebyshev (MVUE) UCL (lognormal). 
99 % UCL-CMS = 99% Chebyshev (Mean, Std) UCL (non-parametric). 

1 - EPC statistic is recommended by U.S. EPA's ProUCL software. 

NSWC CRANE, CRANE, INDIANA 

Maximum EPC Reasonable Maximum Exposure 

Qualifier Units 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

mg/kg 5.35E-06 95% UCL-CMV ProUCL (1) 

J mg/kg 1.10E+OO 99% UCL-CMS Pro UCL 

J mg/kg 9.95E-01 99% UCL-CMS ProUCL 

J mg/kg 1.10E+OO 99% UCL-CMS ProUCL 

J mg/kg 1.9.9E-01 99% UCL-CMS ProUCL 

J mg/kg 6.47E-01 99% UCL-CMS Pro UCL 

mg/kg 7.71E+01 99% UCL-CMS Pro UCL 

2 - UCL is greater than the maximum concentration. Therefore, the maximum concentration is used as the EPC. 

SWMU13Table3.5.xls 

Medium 

EPC 

Value 

5.35E-06 

1.10E+OO 

9.95E-01 

1.10E+OO 

1.99E-01 

6.47E-01 

7.71 E+01 

Central Tendency Exposure 

Medium Medium 

EPC EPC 

Statistic Rationale 

95% UCL-CMV ProUCL (1) 

99% UCL-CMS Pro UCL 

99% UCL-CMS Pro UCL 

99% UCL-CMS Pro UCL 

99% UCL-CMS ProUCL 

99% UCL-CMS ProUCL 

99% UCL-CMS ProUCL 

4/13/2005 



TABLE 3.6 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY- SURFACE/SUBSURFACE SOIL- BUILDING 171 - HISTORICAL DATA 

SWMU 13 (MINE FILL B) 

Scenario Timelrame: CurrenVFuture 
Medium: Surface I Subsurface Soil 
Exposure Medium: Surface I SubSurface Soil 
Exoosure Point: Buildina 171 

NSWC CRANE, CRANE, INDIANA 

Chemical Units Arithmetic 95% UCLol Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure 

of Mean Normal Detected Qualifier Units 

Potential Data Concentration Medium Medium Medium Medium Medium Medium 

Concern EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 

2,4,6-Trinitrotoluene mg/kg 5.32E-01 NA 5.70E+01 D mg/kg 5.32E-01 Average (1) 5.32E-01 Average (1) 

2-Amino-4,6-dinitrotoluene mg/kg 3.68E-01 NA 1.50E+02 J mg/kg 3.68E-01 Average (1) 3.68E-01 Average (1) 

4-Amino-2,6-dlnitrotoluene mg/kg 5.52E+OO NA 3.03E+02 mg/kg 5.52E+OO Average (1) 5.52E+OO Average (1) 

HMX mg/kg 1.91 E+02 NA 5.39E+03 mg/kg 1.91 E+02 Average (1) 1.91 E+02 Average (1) 

RDX mg/kg 3.89E+OO NA 2.90E+02 mg/kg 3.89E+OO Average (1) 3.89E+OO Average (1) 

Aluminum mg/kg 1.58E+04 NA 5.85E+04 mg/kg 1.58E+04 Average (1) 1.58E+04 Average (1) 

Arsenic mg/kg 8.10E+OO NA 6.47E+01 mg/kg 8.10E+OO Average (1) 8.10E+OO Average (1) 

Barium mg/kg 6.56E+01 NA 1.16E+03 J mg/kg 6.56E+01 Average (1) 6.56E+01 Average (1) 

Mercury mg/kg 3.26E-01 NA 8.90E+OO mg/kg 3.26E-01 Average (1) 3.26E-01 Average (1) 

1 - Weighted average was used as the EPC for historical and bioremediated samples (See Section 7.3.3 of text). 

SWMU13Table3.6.xls 4/13/2005 



Chemical 

of 

Potential 

Concern 

1,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

2-Nitrotoluene 

4-Amlno-2,6-Dinitrotoluene 

HMX 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nitrite/Nitrate-N 

TABLE3.7 

MEDIUM-~PECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - GROUNDWATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exoosure Point: Entire Site 

Units Arithmetic 95% UCL of 

Mean Normal 

Data 

mg/L 2.36E-04 NA 

mg/L 6.92E-03 NA 

mg/L 9.BBE-04 NA 

mg/L 2.01 E-03 NA 

mg/L 1.35E-04 NA 

mg/L 3.43E-03 NA 

mg/L 7.86E-02 NA 

mg/L 6.69E-01 NA 

mg/L 2.BOE+OO NA 

mg/L 3.71E-05 NA 

mg/L 1.25E-03 NA 

mg/L 4.79E-02 NA 

mg/L 1.63E·03 NA 

mg/L 1.34E-04 NA 

mg/L 2.18E-03 NA 

mg/L 4.94E-02 NA 

mg/L 2.19E+01 NA 

mg/L 4.53E-03 NA 

mg/L 8.50E-02 NA 

mg/L 1.79E+OO NA 

mg/L 1.06E-01 NA 

mg/L 1.78E-03 NA 

mg/L 1.35E-01 NA 

mg/L 6.73E+OO NA 

Maximum 

Detected 

Concentration 

2.40E-03 

6.90E-02 

9.90E-03 

1.50E-02 

1.00E-03 

1.90E-02 

6.40E-01 

7.70E+OO 

1.39E+02 

6.70E-03 

2.45E-02 

7.27E-01 

1.28E-02 

2.70E-03 

1.45E-01 

2.49E-01 

1.43E+02 

5.43E-02 

3.40E-01 

1.16E+01 

4.77E-01 

1.35E-01 

1.22E+OO 

9.20E+01 

NSWC CRANE, CRANE, INDIANA 

Maximum EPC Reasonable Maximum Exposure 

Qualifier Units 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

mg/L 2.36E-04 Average (1) 

J mg/L 6.92E-03 Average (1) 

mg/L 9.BBE-04 Average (1) 

J mg/L 2.01 E-03 Average (1) 

mg/L 1.35E-04 Average (1) 

mg/L 3.43E-03 Average (1) 

mg/L . 7.86E-02 Average (1) 

mg/L 6.69E-01 Average (1) 

J mg/L 2.BOE+OO Average (1) 

J mg/L 3.71 E-05 Average (1) 

J mg/L 1.25E-03 Average (1) 

J mg/L 4.79E-02 Average (1) 

J mg/L 1.63E-03 Average (1) 

J mg/L 1.34E-04 Average (1) 

J mg/L 2.18E-03 Average (1) 

J mg/L 4.94E-02 Average (1) 

J mg/L 2.19E+01 Average (1) 

J mg/L 4.53E-03 Average (1) 

J mg/L 8.50E-02 Average (1) 

J mg/L 1.79E+OO Average (1) 

J mg/L 1.06E-01 Average (1) 

J mg/L 1.78E-03 Average (1) 

J mg/L 1.35E-01 Average (1) 

mg/L 6.73E+OO Average (1) 

Central Tendency Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

2.36E-04 Average (1) 

6.92E-03 Average (1) 

9.BBE-04 Average (1) 

2.01 E-03 Average (1) 

1.35E-04 Average (1) 

3.43E-03 Average (1) 

7.86E-02 Average (1) 

6.69E-01 Average (1) 

2.BOE+OO Average (1) 

3.71 E-05 Average (1) 

1.25E-03 Average (1) 

4.79E-02 Average (1) 

1.63E-03 Average (1) 

1.34E-04 Average (1) 

2.18E-03 Average (1) 

4.94E-02 Average (1) 

2.19E+01 Average (1) 

4.53E-03 Average (1) 

8.50E-02 Average (1) 

1.79E+OO Average (1) 

1.06E-01 Average (1) 

1.78E-03 Average (1) 

1.35E-01 Average (1) 

6.73E+OO Average (1) 

1 - The EPC for groundwater is the arithmetic average of samples in the most highly contaminated area of the plume (See Section 7.3.3 of text). 
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TABLE 3.8 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - GULLY SURFACE WATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exoosure Point: Gullies 

NSWC CRANE, CRANE, INDIANA 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure 

of Mean Normal Detected 

Potential Data Concentration 

Concern 

Benzo(a)anthracene mg/L 9.89E-05 1.96E-04 

Benzo(a)pyrene mg/L 1.21 E-04 2.46E-04 

Benzo(b)fluoranthene mg/L 1.71E-04 3.62E-04 

lndeno(1,2,3-cd)pyrene mg/L 9.69E-05 1.91E-04 

2,4, 6-Trinitrotoluene mg/L 4.SOE-04 8.32E-04 

2-Amino-4,6-Dinitrotoluene mg/L 6.06E-04 1.03E-03 

4-Amino-2,6-Dlnitrotoluene mg/L 1.39E-03 2.45E-03 

HMX mg/L 4.13E-02 7.91E-02 

RDX mg/L 2.76E-01 5.59E-01 

Aluminum mg/L 2.33E+OO 3.46E+OO 

Arsenic mg/L 2.38E-0.3 ·4.23E-03 

Chromium mg/L 3.34E-03 4.87E-03 

Iron mg/L 2.14E+OO 3.11 E+OO 

Lead mg/L 6.42E-03 NA 

Manganese mg/L 2.44E-01 4.28E-01 

Vanadium mg/L 5.92E-03 8.91 E-03 

Nitrite/Nitrate-N mg/L 7.65E+OO 1.76E+01 

Definitions: 

95 % UCL-C = 95% Chebyshev UCL (non-parametric). 

99 % UCL-C = 99% Chebyshev UCL (non-parametric). 
Gamma = Approximate Gamma 95% UCL. 

2.20E-04 

2.70E-04 

4.00E-04 

2.10E-04 

6.SOE-03 

8.30E-03 

2.10E-02 

7.30E-01 

5.50E+OO 

1.91E+01 

3.57E-02 

2.05E-02 

1.62E+01 

1.37E-01 

3.19E+OO 

4.35E-02 

2.00E+02 

Qualifier Units 

Medium Medium 

EPC EPC 

Value Statistic 

mg/L 2.20E-04 Maximum 

J mg/L 2.70E-04 Maximum 

J mg/L 4.00E-04 Maximum 

J mg/L 2.10E-04 Maximum 

mg/L 1.39E-03 95% UCL-C 

J mg/L 3.09E-03 99% UCL-C 

J mg/L 7.60E-03 99% UCL-C 

mg/L 2.63E-01 99% UCL-C 

mg/L 1.94E+OO 99% UCL-C 

J mg/L 3.71E+OO Gamma 

J mg/L 6.26E-03 97.5% UCL-C 

J mg/L 1.23E-02 99% UCL-C 

J mg/L 3.37E+OO Gamma 

J mg/L 6.42E-03 Average 

J mg/L 4.18E-01 95% UCL-T 

J mg/L 9.75E-03 Gamma 

mg/L 2.24E+01 97.5% UCL-C 

97.5 % UCL-C = 97.5% Chebyshev UCL (log-normal). 

95 % UCL-T = 95% UCL of Log-transformed Data. 

1 - UCL is greater than the maximum concentration. Therefore, the maximum concentration is used as the EPC. 

2 - EPC statistic is recommended by U.S. EPA's ProUCL software. 

3 - The EPC for lead is the arithmetic average, as recommended by U.S. EPA guidance (U.S. EPA, 1999c). 

4 - Shapiro-Wilk W Test indicates data are log-normally distributed. 

Medium 

EPC 

Rationale 

(1) 

(1) 

(1) 

(1) 

ProUCL (2) 

ProUCL 

ProUCL 

ProUCL 

ProUCL 

ProUCL 

ProUCL 

ProUCL 

ProUCL 

(3) 

W-Test (4) 

ProUCL 

ProUCL 

Central Tendency Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

2.20E-04 Maximum (1) 

2.70E-04 Maximum (1) 

4.00E-04 Maximum (1) 

2.10E-04 Maximum (1) 

1.39E-03 95% UCL-C ProUCL (2) 

3.09E-03 99% UCL-C ProUCL 

7.60E-03 99% UCL-C ProUCL 

2.63E-01 99% UCL-C ProUCL 

1.94E+OO 99% UCL-C ProUCL 

3.71E+OO Gamma ProUCL 

6.26E-03 ~7.5% UCL-( ProUCL 

1.23E-02 99% UCL-C ProUCL 

3.37E+OO Gamma ProUCL 

6.42E-03 Average (3) 

4.18E-01 95% UCL-T W-Test (4) 

9.75E-03 Gamma ProUCL 

2.24E+01 ~7.5% UCL-( ProUCL 

4/13/2005 



Chemical 

of 

Potential 

Concern 

ROX 

Barium 

TABLE 3.9 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FILL 8) 

Scenario Timeframe: Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Mainstream 

Units Arithmetic 95% UCL of 

Mean Normal 

Data 

mg/L 5.23E-03 NA 

mg/L 1.81E-01 NA 

Maximum 

Detected 

Concentration 

9.90E-03 

2.BOE-01 

NSWC CRANE, CRANE, INDIANA 

Maximum EPC Reasonable Maximum Exposure 

Qualifier Units 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

mg/L 9.90E-03 Maximum N < 10 (1) 

J mg/L 2.BOE-01 Maximum N < 10 

(1) Dataset consists of less than 10 samples. Therefore, the maximum concentration is used as the EPC. 

Central Tendency Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

9.90E-03 Maximum N < 10 (1) 

2.BOE-01 Maximum N < 10 
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TABLE 3.10 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - GULLY SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Sediment 
Exposure Medium: Sediment 
Exoosure Point: Gullies 

NSWC CRANE, CRANE, INDIANA 

Chemical Units Arithmetic 95% UCLof Maximum Maximum EPC Reasonable Maximum Exposure 

of Mean Normal 

Potential Data 

Concern 

Benzo(a)pyrene mg/kg 1.60E-01 3.47E-01 

Dibenzo(a,h)anthracene mg/kg 2.93E-02 6.48E-02 

Aluminum mg/kg 8.94E+03 1.02E+04 

Arsenic mg/kg 1.50E+01 1.90E+01 

Barium mg/kg 1.36E+02 1.75E+02 

Cadmium mg/kg 8.68E-01 1.20E+OO 

Chromium - mg/kg 4.44E+01 6.16E+01 

Iron mg/kg 4.89E+04 6.38E+04 

Lead mg/kg 5.90E+01 9.63E+01 

Manganese mg/kg 1.68E+03 2.18E+03 

Vanadium mg/kg 3.49E+01 4.40E+01 

Definitions: 

95 % UCL-N = 95% UCL of Normal Data. 

95 % UCL-C = 95% Chebyshev UCL (non-parametric). 

Gamma = Approximate Gamma 95% UCL. 

95 % UCL-T = 95% UCL of Log-transformed Data. 

Detected Qualifier Units 

Concentration Medium 

EPC 

Value 

3.90E-01 J mg/kg 3.90E-01 

7.40E-02 J mg/kg 7.40E-02 

1.85E+04 mg/kg 1.02E+04 

5.82E+01 J mg/kg 2.54E+01 

6.93E+02 J mg/kg 1.70E+02 

4.10E+OO J mg/kg 1.34E+OO 

2.28E+02 J mg/kg 8.85E+01 

1.95E+05 J mg/kg 7.65E+04 

5.21 E+02 J mg/kg 5.90E+01 

6.13E+03 J mg/kg 2.39E+03 

1.44E+02 J mg/kg 5.83E+01 

1 - UCL is greater than the maximum concentration. Therefore, the maximum concentration is used as the EPC. 

2 - Shapiro-Wilk W Test indicates data are normally distributed. 

3 - EPC statistic is recommended by U.S. EPA's ProUCL software. 

4 - Shapiro-Wilk W Test indicates data are log-normally distributed. 

5 - The EPC for lead is the arithmetic average, as recommended by U.S. EPA guidance (U.S. EPA, 1999c). 

SWMU13Table3.1 a.xis 

Medium Medium 

EPC EPC 

Statistic Rationale 

Maximum (1) 

Maximum (1) 

95% UCL-N W-Test (2) 

95% UCL-C ProUCL (3) 

Gamma Pro UCL 

95% UCL-T W-Test (4) 

95% UCL-C Pro UCL 

95% UCL-T W-Test (4) 

Average (5) 

Gamma ProUCL 

95% UCL-C Pro UCL 

Central Tendency Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

3.90E-01 Maximum (1) 

7.40E-02 Maximum (1) 

1.02E+04 95% UCL-N W - Test (2) 

2.54E+01 95% UCL-C ProUCL (3) 

1.70E+02 Gamma ProUCL 

1.34E+OO 95% UCL-T W-Test (4) 

8.85E+01 95% UCL-C ProUCL 

7.65E+04 95% UCL-T W-Test (4) 

5.90E+01 Average (5) 

2.39E+03 Gamma ProUCL 

5.83E+01 95% UCL-C ProUCL 
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Chemical 

of 

Potential 

Concern 

Aluminum 

Antimony 

Arsenic 

Cadmium 

Iron 

Manganese 

Vanadium 

TABLE 3.11 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - MAINSTREAM SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Mainstream 

Units Arithmetic 95% UCL of 

Mean Normal 

Data 

mg/kg 1.23E+04 NA 

mg/kg 2.58E+OO NA 

mg/kg 4.06E+01 NA 

mg/kg 1.24E+01 NA 

mg/kg 2.09E+05 NA 

mg/kg 2.34E+03 NA 

mg/kg 7.35E+01 NA 

Maximum 

Detected 

Concentration 

1.37E+04 

4.70E+OO 

5.69E+01 

1.71E+01 

2.99E+05 

3.96E+03 

1.01 E+02 

NSWC CRANE, CRANE, INDIANA 

Maximum EPC Reasonable Maximum Exposure 

Qualifier Units 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

J mg/kg 1.37E+04 Maximum N < 10 (1) 

J mg/kg 4.70E+OO Maximum N < 10 

J mg/kg 5.69E+01 Maximum N < 10 

J mg/kg 1.71 E+01 Maximum N < 10 

J mg/kg 2.99E+05 Maximum N < 10 

J mg/kg 3.96E+03 Maximum N < 10 

J mg/kg 1.01E+02 Maximum N < 10 

(1) Dataset consists of less than 1 O samples. Therefore, the maximum concentration is used as the EPC. 

SWMU13Table3.11.xls 

Central Tendency Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

1.37E+04 Maximum N < 10 (1) 

4.70E+OO Maximum N < 10 

5.69E+01 Maximum N < 10 

1.71E+01 Maximum N < 10 

2.99E+05 Maximum N < 10 

3.96E+03 Maximum N < 10 

1.01 E+02 Maximum N < 10 
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Chemical Chronic/ Oral RID 
of Potential Subchronic 

Concern Value Units 

Enen:ietics 
1.3-Dinilrobenzene Chronic 1.0E-04 mg/kg/day 
2,4,6-Trinitrotoluene Chronic 5.0E-04 mg/kg/day 
2,6-Dinitrotoluene Chronic 1.0E-03 mg/kg/day 
2-Amino-4,6-Dinitrololuene Chronic 2.00E-04 mg/kq/day 
2-Nitrotoluene Chronic 1.0E-02 mg/kg/day 
4-Amino-2,6-Dinitrotoluene Chronic 2.00E-04 mg/kg/day 
HMX Chronic 5.0E-02 mg/kg/day 
ROX Chronic 3.0E-03 mg/kg/day 
lnorganics 
Aluminum Chronic 1.0E+OO mg/kg/day 
Anlimony Chronic 4.0E-04 mg/kg/day 
Arsenic Chronic 3.0E-04 mg/kg/day 
Barium Chronic 7.0E-02 mg/kg/day 
Beryllium Chronic 2.0E-03 mg/kg/day 
Cadmium'"' Chronic 5.0E-04 mg/kg/day 
Chromium Ill Chronic 1.5E+OO mg/kg/day 
Chromium VI Chronic 3.0E-03 mg/kg/day 
Cobalt Chronic 2.0E-02 mg/kq/day 
Copper Chronic 4.0E-02 mg/kg/day 
Iron Chronic 3.0E-01 mg/kg/day 
Lead NA NA NA 
Lithium Chronic 2.0E-03 mg/kg/day 
Manqanese (Soil) Chronic 7.0E-02 mg/kg/day 
Manganese (Water) Chronic 2.4E-02 mg/kg/day 
Mercury'"' Chronic 3.0E-04 mg/kg/day 
Nickel Chronic 2.0E-02 mg/kg/day 
Selenium Chronic 5.0E-03 mg/kg/day 
Vanadium Chronic 1.0E-03 mg/kg/day 
Zinc Chronic 3,0E-01 mg/kg/day 
Nitrate Chronic 1.6E+OO mg/kg/day 
Nilrile Chronic 1.0E-01 mg1kglday 

Notes: 

TABLE 5.1 
NON-CANCER TOXICITY DATA·· ORAUDERMAL 

SWMU 13 
NSWC CRANE, CRANE, INDIANA 

PAGE 1OF1 

Oral Absorption Absorbed RID for Dermal"' 

Efficiency 
for Dermal'" Value Units 

1 1.0E-04 mg/kg/day 
1 5.0E-04 mg/kg/day 
1 1.0E-03 mg/kg/day 
1 2.0E-04 mg/kg/day 
1 1.0E-02 mg/kg/day 
1 2.0E-04 mg/kg/day 

1 5.0E-02 mg/kg/day 
1 3.0E-03 mg/kg/day 

1 1.0E+OO mg/kg/day 
0.15 6.0E-05 mg/kg/day 

1 3.0E-04 mg/kg/day 
O.Q7 4.9E-03 mg/kg/day 

0.007 1.4E-05 mg/kg/day 
0.05 2.5E-05 mg/kg/day 

0.013 2.0E-02 mg/kg/day 
0.025 7.5E-05 mg/kg/day 

1 2.0E-02 mg/kg/day 
1 4.0E-02 mg/kg/day 
1 3.0E-01 mg/kg/day 

NA NA NA 
1 2.0E-03 mg/kg/day 

0.04 2.SE-03 mg/kg/day 
0.04 9.6E-04 mg/kg/day 
O.Q7 2.1E-05 mg/kg/day 

0.04 8.0E-04 mg/kg/day 
1 5.0E-03 mg/kg/day 

0.026 2.6E-05 mg/kg/day 
1 3.0E-01 mg/kg/day 
1 1.6E+OO mg/kg/day 
1 1.0E-01 mg/Kg/day 

Definitions: 

Primary 

Target 
Organ(s) 

Spleen 
Liver 

CNS, Blood, Kidney 
Liver 

Spleen 
Liver 

Liver. Blood 
Pros la le 

CNS 
Blood 

Skin. CVS 
Kidney 

GS 
Kidney 
NOEL 

Fetotoxicitv/GS/Bone 
NA 

GS 
NA 
NA 

NA 

CNS 
CNS 

CNS 
Body Weight 

NOEL 
Kidney 

Blood 
Blood 
Blood 

Combined RID:Target Organ(s) 
Uncertainty/Modifying 

Factors Source(s) Date(s) 
(MM/DD/YYYY) 

3000/1 IRIS 3/01/2005 
1000/1 IRIS 3/0t/2005 
3000/1 HEAST 711997 

NA NCEA 101/2004 

1000011 HE AST 711997 

NA NCEA 10/12004 

100011 IRIS 310112005 

100/1 IRIS 310112005 

100 NCEA 1011912004 

1000/1 IRIS 3101/2005 

3/1 IRIS 3/01/2005 
3/1 IRIS 3/01/2005 

300/1 IRIS 3/01/2005 
10/1 IRIS 3101/2005 

100/10 IRIS 3/01/2005 
30013 IRIS 3/0112005 

NA EPA 9 10/12004 

NA HEAST 7/1997 
1 NCEA 10/12004 

NA NA NA 

NA NCEA 10//2004 

1/1 IRIS 3/01/2005 
3/1 IRIS 3/01/2005 

1000/1 IRIS 3/01/2005 
300/1 IRIS 3/01/2005 

3/1 IRIS 3/01/2005 

300 NCEA 10/1912004 

3/1 IRIS 3/01/2005 

1/1 IRIS 3/01/2005 
1110 IRIS 3101/2005 

1 - U.S. EPA, 2004: Risk Assessment Guidance for Super1und (Parl E. Supplemental Guidance CNS =Central Nervous System 

CVS = Cardiovascular system for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

2 - Adjusted dermal RfD =Oral RfD x Oral Absorption E1ficiency for Dermal. 

3 - Water value for cadmium is !isled. 

4 - Values are for mercuric chloride. 

EPA 9 =U.S. EPA Region 9 PRG Table, October, 2004, updated December 25. 2004. 

GS =Gastrointestinal System 

HEAST = Heallh E1fects Assessment Summary Tables 

IRIS = Integrated Risk ln1ormation System 

NA = Not Applicable 

NOEL = No Observed Effect Level 
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Chemical Ora I Cancer Slope Factor 

of Potential 
Concern Value Units 

Semivolatile Organic Compounds 
8enzo(a)anthracene 7.3E·01 (mg/kg/dayr 

8enzo(a)pyrene 7.3E+OO (mg/kg/day)' 

8enzo(b)fluoranthene 7.3E·01 (mg/kg/day)' 

Dibenzo(a,h)anthracene 7.3E+OO (mg/kg/dayr 

lndeno(1,2,3·cd)pyrene 7.3E·01 (mg/kg/day)' 
Dioxins/Fu rans 
2,3,7,8-TCDD 1.5E+05 (mg/kg/day)' 

PC8s 
PC8s 2.0E+OO (mg/kg/day)' 

Energetics 
2,4,6-Trinitrotoluene 3.0E·02 (mg/kg/day)' 

ROX 1.1E·01 (mg/kg/day)' 
2-Nitrotoluene 2.3E-01 (mg/kg/day)' 
Metals 
Arsenic 1.5E+OO (mgrKgraay) 

Notes: 

TABLE 6.1 
CANCER TOXICITY DATA·· ORAUDERMAL 

SWMU 13 
NSWC CRANE, CRANE, INDIANA 

PAGE 1OF1 

Oral Absorption Absorbed Cancer Slope Factor 
Efficiency for Derma1<2l 

for Derma 111 ' Value Units 

1 7.3E·01 (mg/kg/day)' 

1 7.3E+OO (mg/kg/day)' 

1 7.3E·01 (mg/kg/day)' 

1 7.3E+OO (mg/kg/day)' 

1 7.3E·01 (mg/kg/day)' 

1 1.5E+05 (mg/kg/day)' 

1 2.0E+OO (mg/kg/day)' 

1 3.0E·02 (mg/kg/day)· 

1 1.1E·01 (mg/kg/day)' 
1 2.3E·01 (mg/kg/day)' 

1 1.5E+OO (mgrKgraay) 

EPA Group: 

Weight of Evidence/ 
Cancer Guideline 

Description 

82 
82 
82 
82 
82 

82 

82 

c 
c 

NA 

A 

A· Human carcinogen. 

Oral CSF 

Source(s) Date(s) 
(MM/DD/YYYY) 

EPA(1) 7/1993 
IRIS 3/01/2005 

EPA(1) 7/1993 
EPA(1) 7/1993 
EPA(1) 7/1993 

HEAST 7/1997 

IRIS 3/01/2005 

IRIS 3/01/2005 
IRIS 3/01/2005 

EPA 9 10//2004 

IRIS 3/01/2005 

1 ·U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance 
for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

2 · Adjusted cancer slope factor for dermal = 
81 ·Probable human carcinogen· indicates that limited human data are available. 
82 • Probable human carcinogen · indicates sufficient evidence in animals and 

Oral cancer slope factor x Oral Absorption Efficiency for Dermal. inadequate or no evidence in humans . 
C ·Possible human carcinogen. 

IRIS= Integrated Risk Information System. D. Not classifiable as a human carcinogen. 
HEAST =Health Effects Assessment Summary Tables. E ·Evidence of noncarcinogenicity. 

EPA(1) =U.S. EPA, Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons, July 1993, EPA/600/R-93/089. 

EPA 9 =U.S. EPA Region 9 PRG Table, October, 2004, updated December 25, 2004. 

NA = Not Available. 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.1 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF MAINTENANCE WORKERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Maintenance Worker 

Receptor Age: Adult 

Parameter Parameter Definition 

Code 

Cs oil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csoil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unit less 

days/year 

years 

kg/mg 

kg 

days 

days 

mgtkg 

kg/mg 

cm2/day 

mg/cm 2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 

24 Professional Judgement 12 Professional Judgement 

25 U.S. EPA, May 1993 9 U.S. EPA, May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

9,125 U.S. EPA, December 1989 3,285 U.S. EPA. December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

3.300 U.S. EPA, July 2004 3.300 U.S. EPA. July 2004 

0.2 U.S. EPA, July 2004 0.02 U.S. EPA, July 2004 

chemical specific U.S. EPA. July 2004 chemical specific U.S. EPA, July 2004 

24 Professional Judgement 12 Professional Judgement 

25 U.S. EPA, May 1993 9 U.S. EPA. May 1993 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25.550 U.S. EPA. December 1989 

9,125 U.S. EPA. December 1989 3,285 U.S. EPA, December 1989 

1 CDI; Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IA x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - AME = 3.35E-08 
Noncancer Ingestion Intake - AME = 9.39E-08 

Cancer Dermal Intake - AME= 2.21 E-07 
Noncancer Dermal Intake - AME = 6.20E-07 

SWMU 13SSArea 166MaintW AME.xis Table4 

Cancer Ingestion Intake - CTE = 3.02E-09 
Noncancer Ingestion Intake - CTE = 2.35E-08 

Cancer Dermal Intake - CTE = 3.99E-09 
Noncancer Dermal Intake - CTE = 3.1 OE-08 

Intake Equation/ 

Model Name 

Ingestion CDI''' (mg/kg/day); 

Csoil x IR x F1 x EF x ED x CF 

BW x AT 

U.S. EPA, December 1989 

Dermal CDI'" (mg/kg/day) ; 

Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA. December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.1 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Soil 

Exposure Medium: Surface Soil 
Exposure Point: Area near Building 166 
Receptor Population: Maintenance Worker 
Receplor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

2,3,7,8-TCDD TEQ 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(lotal) 

Medium Roule 

EPC EPC 

Uni ls Value 

mg/kg 6.93E-06 

mg/kg 3.20E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 2.60E-02 

mg/kg 4.60E+01 

mg/kg 6.93E-06 

mg/kg 3.20E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 2.60E-02 

mg/kg 4.60E+01 

NSWC CRANE, CRANE, INDIANA 

Roule EPC Intake In lake Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 
Units for Hazard Units 

Calculalion (1) 

mg/kg M 6.5E-13 mg/kg-day mg/kg-day 

mg/kg M 3.0E-09 mg/kg-day mg/kg-day 

mg/kg M 3.9E-09 mg/kg-day mg/kg-day 

mg/kg M 5.4E-09 mg/kg-day mg/kg-day 

mg/kg M 2.4E-09 mg/kg-day mg/kg-day 

mg/kg M 4.3E-06 mg/kg-day mg/kg-day 

mg/kg M 1.3E-13 mg/kg-day mg/kg-day 

mg/kg M 2.6E-09 mg/kg-day mg/kg-day 

mg/kg M 3.4E-09 mg/kg-day mg/kg-day 

mg/kg M 4.7E-09 mg/kg-day mg/kg-day 

mg/kg M 2.1E-09 mg/kg-day mg/kg-day 

mg/kg M 4.0E-06 mg/kg-day mg/kg-day 

Reference Reference Hazard 
Concentration Concentration Quotient 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs-0.13 

PCBS - 0.14 

SWMU13SSArea166MaintWRME.xls Table? 4/13/2005 8: 11 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.1 - REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Maintenance Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 6.93E·06 

Benzo(a)anthracene 3.20E·02 

Benzo(a)pyrene 4.20E·02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(l ,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

2,3,7,8-TCDD TEQ 6.93E-06 

Benzo(a)anthracene 3.20E·02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E·02 

lndeno(1,2,3-cd)pyrene 2.60E·02 

Aroclor-1248 4.60E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mglkg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

6.93E·06 mg/kg M 2.3E·13 mg/kg-day 1.5E+05 

3.20E·02 mg/kg M 1.lE-09 mg/kg-day 7.3E·01 

4.20E·02 mg/kg M 1.4E·09 mg/kg-day 7.3E+OO 

5.80E·02 mg/kg M 1.9E-09 mg/kg-day 7.3E-01 

2.60E-02 mg/kg M 8.7E-10 mg/kg-day 7.3E-01 

4.60E+01 mg/kg M 1.5E-06 mg/kg-day 2.0E+OO 

6.93E-06 mg/kg M 4.6E-14 mg/kg-day 1.5E+05 

3.20E·02 mg/kg M 9.2E·10 mg/kg-day 7.3E·01 

4.20E·02 mg/kg M 1.2E·09 mg/kg-day 7.3E+OO 

5.80E·02 mg/kg M 1.7E·09 mg/kg-day 7.3E·01 

2.60E·02 mg/kg M 7.5E·10 mg/kg-day 7.3E·01 

4.60E+01 mg/kg M 1.4E-06 mg/kg-day 2.0E+OO 

Cancer Slope 

Faclor Units 

(mg/kg-day) 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from So1l(ABSl (USEPA, July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs • 0.13 

PCBS- 0.14 

SWMU 13SSArea 166MaintW RME.xls Table8 

Cancer 
Risk 

35E-08 

7.8E-10 

1.0E-08 

1.4E-09 

6.4E-10 

3.1E·06 

3.1E·06 

6.9E-09 

6.7E·10 

8.8E·09 

1.2E·09 

5.5E-10 

2.9E-06 

2.9E-06 

6.0E-06 

4/13/2005 8: 11 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.1a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Soil 

Exposure Medium: Surtace Soil 

Exposure Point: Area near Building 166 

Receptor Population: Maintenance Worker 
Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 6.93E·06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E·02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1.2,3·cd)pyrene 2.60E·02 

Aroclor-1248 4.60E+01 

(total) 

2,3,7,8-TCDD TEQ 6.93E·06 

Benzo(a)anthracene 3.20E·02 

Benzo(a)pyrene 4.20E·02 

Benzo(b)fluoranthene 5.80E·02 

lndeno( 1,2,3·cd)pyrene 2.60E·02 

Aroclor· 1248 4.60E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 6.93E·06 

mg/kg 3.20E·02 

mg/kg 4.20E·02 

mg/kg 5.80E-02 

mg/kg 2.60E·02 

mg/kg 4.60E+01 

mg/kg 6.93E·06 

mg/kg 3.20E·02 

mg/kg 4.20E·02 

mg/kg 5.80E·02 

mg/kg 2.60E-02 

mg/kg 4.60E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 

Calculation (1) 

mg/kg M 1.6E·13 mg/kg·day mg/kg-day 

mg/kg M 7.5E·10 mg/kg-day mg/kg·day 

mg/kg M 9.9E·10 mg/kg·day mg/kg-day 

mg/kg M 1.4E·09 mg/kg-day mg/kg·day 

mg/kg M 6.lE-10 mgikg·day mg/kg-day 

mg/kg M 1.1E·06 mg/kg-day mg/kg-day 

mg/kg M 6.4E·15 mg/kg-day mg/kg· day 

mg/kg M 1.3E-10 mg/kg·day mg/kg-day 

mg/kg M 1.7E·10 mg/kg·day mg/kg·day 

mg/kg M 2.3E·10 mg/kg·day mg/kg·day 

mg/kg M 1.0E·10 mg/kg-day mg/kg-day 

mg/kg M 2.0E·07 mg/kg· day mg/kg-day 

Reference Reference Hazard 

Concentration Concentration Quotient 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 
Dermal Absorption Fraction from Soil(ABSl (USEPA. July 2004): 

2,3, 7,8-TCDD • 0.03 

PAHs • 0.13 

PCBS-0.14 

SWMU13SSArea166MaintWCTE.xls Table? 4/13/2005 8: 19 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.1a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Maintenance Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranlhene 5.80E-02 

lndeno(1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

2,3,7,8-TCDD TEO 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranlhene 5.BOE-02 

lndeno(1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Unils Calculation (1) Units 

6.93E-06 mg/kg M 2.1E-14 mg/kg-day 1.5E+05 

3.20E-02 mg/kg M 9.7E-11 mg/kg-day 7.3E-01 

4.20E-02 mg/kg M 1.3E-10 mg/kg-day 7.3E+OO 

5.80E-02 mg/kg M 1.8E-10 mg/kg-day 7.3E-01 

2.60E-02 mg/kg M 7.9E-11 mg/kg-day 7.3E-01 

4.60E+01 mg/kg M 1.4E-07 mg/kg-day 2.0E+OO 

6.93E-06 mg/kg M 8.3E-16 mg/kg-day 1.5E+05 

3.20E-02 mg/kg M 1.7E-11 mg/kg-day 7.3E-01 

4.20E-02 mg/kg M 2.2E-11 mg/kg-day 7.3E+OO 

5.BOE-02 mg/kg M 3.0E-11 mg/kg-day 7.3E·01 

2.60E-02 mg/kg M 1.3E-11 mg/kg-day 7.3E-01 

4.60E+01 mg/kg M 2.6E-08 mg/kg-day 2.0E+OO 

Cancer Slope 

Factor Units 

(mg/kg-day)' 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorot1on Fraction from So11(ABSl (USEPA. July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs-0.13 

PCBS- 0.14 

SWMU13SSArea166MaintWCTE.xls Table8 

Cancer 

Risk 

3.1E-09 

7.1E-11 

9.3E-10 

1.3E-10 

5.7E-11 

2 8E-07 

2.SE-07 

1.2E-10 

1.2E·11 

1.6E-10 

2.2E-11 

9.BE-12 

5.1E-OB 

5.2E-08 

3.3E-07 

4/13/2005 8:19 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.2 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF OCCUPATIONAL WORKERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Parameter Parameter Definition 

Code 

Csoil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Freqoency 

ED Exposure Duration 

CF Conversion Factor 

SW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csoil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

SW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 

250 U.S. EPA, May 1993 219 U.S. EPA, May 1993 

25 U.S. EPA, May 1993 9 U.S. EPA. May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1989 

9,125 U.S. EPA, December 1989 3,285 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

3,300 U.S. EPA, July 2004 3.300 U.S. EPA, July 2004 

0.2 U.S. EPA, July 2004 0.02 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA. July 2004 

250 U.S. EPA, May 1993 219 U.S. EPA, May 1993 

25 U.S. EPA, December 1989 9 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA. December 1989 25,550 U.S. EPA, December 1989 

9,125 U.S. EPA, December 1989 3,285 U.S. EPA, December 1989 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IA x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - AME = 3.49E-07 
Noncancer Ingestion Intake - AME = 9.78E-07 

Cancer Dermal Intake - AME= 2.31 E-06 
Noncancer Dermal Intake - AME = 6.46E-06 

SWMU 13SSArea 1660ccupW AME.xis Table4 

Cancer Ingestion Intake - CTE = 5.51 E-08 
Noncancer Ingestion Intake - CTE = 4.29E-07 

Cancer Dermal Intake - CTE = 7.27E-08 
Noncancer Dermal Intake - CTE = 5.66E-07 

Intake Equation/ 

Model Name 

Ingestion CDI" (mg/kg/day) = 

Csoil x 1R x Fix EF x ED x CF 

BW x AT 

U.S. EPA, December 1989 

Dermal CDl 1
' (mg/kg/day) = 

Csoil x CF x SA x AF x ABS x EF x ED 

SW x AT 

U.S. EPA, December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.2 • REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: CurrenVFuture 
Medium: Soil 

Exposure Medium: Suriace Soil 
Exposure Point: Area near Building 166 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

2,3,7,8-TCDD TEO 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 6.93E-06 

mg/kg 3.20E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 2.60E-02 

mg/kg 4.60E+01 

mg/kg 6.93E-06 

mg/kg 3.20E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 2.60E-02 

mg/kg 4.60E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 

Calculation ( 1) 

mg/kg M 6.8E-12 mg/kg-day mg/kg-day 

mg/kg M 3.1E-08 mg/kg-day mg/kg-day 

mg/kg M 4.1E-08 mg/kg-day mg/kg-day 

mg/kg M 5.7E-08 mg/kg-day mg/kg-day 

mg/kg M 2.5E-08 mg/kg-day mg/kg-day 

mg/kg M 4.5E-05 mg/kg-day mg/kg-day 

mg/kg M 1.3E-12 mg/kg-day mg/kg-day 

mg/kg M 2.7E-08 mg/kg-day mg/kg-day 

mg/kg M 3.5E-08 mg/kg-day mg/kg-day 

mg/kg M 4.9E-08 mg/kg-day mg/kg-day 

mg/kg M 2.2E-08 mg/kg-day mg/kg-day 

mg/kg M 4.2E-05 mg/kg-day mg/kg-day 

Reference Reference Hazard 

Concentration Concentration Quotient 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 
Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

2,3, 7,8-TCDD - 0.03 

PAHs - 0.13 

PCBS - 0.14 

SWMU13SSArea1660ccupWRME.xls Table? 4/13/2005 8: 19 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.2 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

2,3,7,8-TCDD TEO 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

6.93E-06 mg/kg M 2.4E-12 mg/kg-day 1.5E+05 

3.20E-02 mg/kg M 1.1E-08 mg/kg-day 7.3E-01 

4.20E-02 mg/kg M 1.5E-08 mg/kg-day 7.3E+OO 

5.80E-02 mg/kg M 2.0E-08 mg/kg-day 7.3E-01 

2.60E-02 mg/kg M 9.1E-09 mg/kg-day 7.3E-01 

4.60E+01 mg/kg M 1.6E-05 mg/kg-day 2.0E+OO 

6.93E-06 mg/kg M 4.8E-13 mg/kg-day 1.5E+05 

3.20E-02 mg/kg M 9.6E-09 mg/kg-day 7.3E-01 

4.20E-02 mg/kg M 1.3E-08 mg/kg-day 7.3E+OO 

5.80E-02 mg/kg M 1.7E-08 mg/kg-day 7.3E-01 

2.60E-02 mg/kg M 7.8E-09 mg/kg-day 7.3E-01 

4.60E+01 mg/kg M 1.5E-05 mg/kg-day 2.0E+OO 

Cancer Slope 

Faclor Units 

(mg/kg-day) 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)· 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from So1l(ABSl (USEPA, July 2004): 
2,3,7,8-TCDD - 0.03 

PAHs-0.13 

PCBS - 0.14 

SWMU13SSArea1660ccupWRME.xls Table8 

Cancer 
Risk 

3.6E-07 

8.2E-09 

1.1E-07 

1.5E-08 

6.6E-09 

3.2E-05 

3.3E-05 

7.2E-08 

7.0E-09 

9.2E-08 

1.3E-08 

5.7E-09 

3.0E-05 

3.0E-05 

6.3E-05 

4/13/2005 8: 19 AM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.2a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: CurrenVFuture 
Medium: Soil 

Exposure Medium: Surface Soil 
Exposure Point: Area near Building 166 

Receptor Population: Occupational Worker 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.6QE+01 

(total) 

2,3,7,8-TCDD TEO 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.BOE-02 

lndeno(1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 6.93E-06 

mg/kg 3.20E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 2.60E-02 

mg/kg 4.60E+01 

mg/kg 6.93E-06 

mg/kg 3.20E-02 

mg/kg 4.20E-02 

mg/kg 5.BOE-02 

mg/kg 2.60E-02 

mg/kg 4.60E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 
Units for Hazard Units 

Calculation (1) 

mg/kg· M 3.0E-12 mg/kg-day mg/kg-day 

mg/kg M 1.4E-08 mg/kg-day mg/kg-day 

mg/kg M 1.8E-08 mg/kg-day mg/kg-day 

mg/kg M 2.5E-08 mg/kg-day mg/kg-day 

mg/kg M 1.1E-08 mg/kg-day mg/kg-day 

mg/kg M 2.0E-05 mg/kg-day mg/kg-day 

mg/kg M 1.2E-13 mg/kg-day mg/kg-day 

mg/kg M 2.4E-09 mg/kg-day mg/kg-day 

mg/kg M 3.1E-09 mg/kg-day mg/kg-day 

mg/kg M 4.3E-09 mg/kg-day mg/kg-day 

mg/kg M 1.9E-09 mg/kg-day mg/kg-day 

mg/kg M 3.6E-06 mg/kg-day mg/kg-day 

Reference Reference Hazard 
Concentration Concentration Quotient 

Units 

NA NA 

NA NA 

NA NA 

NA 'NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (LJSEPA, July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs • 0.13 

PCBS - 0.14 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.2a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL 

SWMU 13 (MINE FILL 8) 

Scenario Timeframe: CurrenVFuture 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3.7,8-TCDD TEO 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

2,3,7,8-TCDD TEO 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

6.93E-06 mg/kg M 3.8E-13 mg/kg-day 1.5E+05 

3.20E-02 mg/kg M 1.8E-09 mg/kg-day 7.3E-01 

4.20E-02 mg/kg M 2.3E-09 mg/kg-day 7.3E+OO 

5.80E-02 mg/kg M 3.2E-09 mg/kg-day 7.3E-01 

2.60E-02 mg/kg M 1.4E-09 mg/kg-day 7.3E-01 

4.60E+01 mg/kg M 2.5E-06 mg/kg-day 2.0E+OO 

6.93E-06 mg/kg M 1.5E-14 mg/kg-day 1.5E+05 

3.20E-02 mg/kg M 3.0E-10 mg/kg-day 7.3E-01 

4.20E-02 mg/kg M 4.0E-10 mg/kg-day 7.3E+OO 

5.80E-02 mg/kg M 5.5E-10 mg/kg-day 7.3E-01 

2.60E-02 mg/kg M 2.5E-10 mg/kg-day 7.3E-01 

4.60E+01 mg/kg M 4.7E-07 mg/kg-day 2.0E+OO 

Cancer Slope 

Factor Units 

(mg/kg-day) 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)' 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from So1l(ABS) (USEPA July 2004): 
2,3,7,8-TCDD - 0.03 
PAHs-0.13 
PCBS - 0.14 

SWMU13SSArea1660ccupWCTE.xls Table8 

Cancer 
Risk 

5.7E-08 

1.3E·09 

1.7E-08 

2.3E-09 

1.0E-09 

5.1E-06 

5.1E-06 

2.3E-09 

2.2E-10 

2.9E-09 

4.0E-10 

1.8E-10 

9.4E-07 

9.4E-07 

6.1E-06 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.3 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF ADOLESCENT TRESPASSERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17) 

Parameter Parameter Definition 

Code 

Csoil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time (Non-Cancer) 

Csoil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

SW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mglkg 

mg/day 

unltless 

days/year 

years 

kg/mg 

kg 

days 

days 

mglkg 

kg/mg 

cm'lday 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME CTE CTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

100 U.S. EPA. May 1993 50 U.S. EPA, May 1993 

1.0 U.S. EPA. May 1993 1.0 U.S. EPA, May 1993 

26 Professional Judgement 13 Professional Judgement 

11 6 · 17 years of age 11 6 - 17 years of age 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

43 U.S. EPA, August 1997 43 U.S. EPA. August 1997 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

4,015 U.S. EPA, December 1989 4,015 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

3,280 U.S. EPA, August 1997 3,100 U.S. EPA. August 1997 

0.2 U.S. EPA, July 2004 0.04 U.S. EPA. July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA. July 2004 

26 Professlonal Judgement 13 Professional Judgement 

11 6 - 17 years of age 11 6 · 17 years of age 

43 U.S. EPA, August 1997 43 U.S. EPA. August 1997 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

4,015 U.S. EPA, December 1989 4,015 U.S. EPA. December 1989 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 2.60E-08 
Noncancer Ingestion Intake - RME = 1.66E-07 

Cancer Dermal Intake - RME = 1.71 E-07 
Noncancer Dermal Intake - RME = 1.09E-06 

SWMU13SSArea166TrespRME.xls Table4 

Cancer Ingestion Intake - CTE = 6.51 E-09 
Noncancer Ingestion Intake - CTE = 4.14E-08 

Cancer Dermal Intake - CTE = 1.61 E-08 
Noncancer Dermal Intake - CTE = 1.03E-07 

Intake Equation/ 

Model Name 

Ingestion CDI'" (mg/kg/day) = 

Csoil x IA x Fix EF x ED x CF 

SW x AT 

U.S. EPA. December 1989 

Dermal CDl 1
" (mglkglday) = 

Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA. December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.3 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: CurrenVFuture 
Medium: Soil 

Exposure Medium: Surface Soil 
Exposure Point: Area near Building 166 
Receptor Population: Trespasser 
Receptor Age: Adolescent (age 6 - 17) 

Chemical Medium 
of Potential EPC 

Concern Value 

2.3,7,8-TCDD TEQ 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E·02 

Benzo(b)fluoranthene 5.80E·02 

lndeno( 1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

2,3, 7.8· TCDD TEQ 6.93E·06 

Benzo{a)anthracene 3.20E·02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno( 1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 6.93E·06 

mg/kg 3.20E·02 

mg/kg 4.20E·02 

mg/kg 5.80E·02 

mg/kg 2.60E-02 

mg/kg 4.60E+01 

mg/kg 6.93E·06 

mg/kg 3.20E·02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 2.60E-02 

mg/kg 4.60E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 
Calculation (1) 

mg/kg M · 1.1E·12 mg/kg-day mg/kg·day 

mg/kg M 5.3E-09 mg/kg-day mg/kg·day 

mg/kg M 7.0E-09 mg/kg-day mg/kg-day 

mg/kg M 9.6E·09 mg/kg-day mg/kg-day 

mg/kg M 4.3E·09 mg/kg-day mgikg·day 

mg/kg M 7.6E·06 mg/kg-day mg/kg·day 

mg/kg M 2.3E·13 mg/kg· day mg/kg-day 

mg/kg M 4.5E·09 mg/kg-day mg/kg·day 

mg/kg M 5.9E-09 mg/kg-day mg/kg·day 

mg/kg M 8.2E·09 mg/kg· day mg/kg·day 

mg/kg M 3.7E-09 mg/kg·day mg/kg·day 

mg/kg M 7.0E-06 mg/kg-day mg/kg·day 

Reference Reference Hazard 

Concentration Concentration Quotient 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

2,3, 7,8-TCDD - 0,03 

PAHs- 0.13 

PCBS - 0.14 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.3 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranlhene 5.80E-02 

lndeno(l ,2,3-cd)pyrene 2.SOE-02 

Aroclor-1248 4.60E+01 

(total) 

2,3,7,8-TCDD TEQ 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.BOE-02 

lndeno( 1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(lotal) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mglkg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected lnlake lnlake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculalion ( 1) Unils 

6.93E·06 mg/kg M 1.8E-13 mg/kg-day 1.5E+05 

3.20E-02 mg/kg M 8.3E-10 mg/kg-day 7.3E-01 

4.20E-02 mg/kg M 1.lE-09 mg/kg-day 7.3E+OO 

5.80E·02 mglkg M 1.5E-09 mg/kg-day 7.3E-01 

2.SOE-02 mg/kg M 6.8E-10 mg/kg-day 7.3E-01 

4.60E+01 mglkg M 1.2E-06 mg/kg-day 2.0E+OO 

6.93E·06 mg/kg M 3.6E-14 mg/kg-day 1.5E+05 

3.20E-02 mg/kg M 7.lE-10 mg/kg-day 7.3E-01 

4.20E·02 mg/kg M 9.3E-10 mg/kg-day 7.3E+OO 

5.80E-02 mg/kg M 1.3E-09 mg/kg-day 7.3E-01 

2.60E-02 mg/kg M 5.8E-10 mg/kg-day 7.3E-01 

4.60E+01 mg/kg M 1.1E-06 mg/kg-day 2.0E+OO 

Cancer Slope 

Factor Units 

(mg/kg-day) 

(mglkg·day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from So1l(ABS) (USEPA. July 2004): 
2,3,7,8-TCDD - 0.03 
PAHs-0.13 
PCBS-0.14 

SWMU13SSArea166TrespRME.xls Table8 

Cancer 
Risk 

2.7E·08 

6.1 E-10 

8.0E-09 

1.1 E-09 

4.9E-10 

2.4E-06 

2.4E-06 

5.3E-09 

5.2E-10 

6.8E-09 

9 4E-10 

4.2E-10 

2.2E-06 

2.2E-06 

4.SE-06 
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Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.3a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Soil 

Exposure Medium: Surface Soil 
Exposure Point: Area near Building 166 
Receptor Population: Trespasser 
Receptor Age: Adolescent (age 6 - 17) 

Chemical Medium 
of Potenliat EPC 

Concern Value 

2,3,7,8-TCDD TEO 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

2,3,7,8-TCDD TEO 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno( 1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 6.93E-06 

mg/kg 3.20E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 2.60E·02 

mg/kg 4.60E+01 

mg/kg 6.93E-06 

mg/kg 3.20E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 2.60E·02 

mg/kg 4.60E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 

Calculation (1) 

mg/kg M 2.9E-13 mg/kg-day mg/kg-day 

mg/kg M 1.3E-09 mg/kg-day mg/kg-day 

mg/kg M 1.7E-09 mg/kg-day mg/kg-day 

mg/kg M 2.4E-09 mg/kg-day mg/kg-day 

mg/kg M 1.1E-09 mg/kg-day mg/kg-day 

mg/kg M 1.9E·06 mg/kg-day mg/kg-day 

mg/kg M 2.1E-14 mg/kg-day mg/kg-day 

mg/kg M 4.3E-10 mg/kg-day mg/kg-day 

mg/kg M 5.6E-10 mg/kg-day mg/kg-day 

mg/kg M 7.7E-10 mg/kg-day mg/kg-day 

mg/kg M 3.5E-10 mg/kg-day mg/kg-day 

mg/kg M 6.6E-07 mg/kg-day mg/kg-day 

Reference Reference Hazard 

Concentration Concentration Quotient 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs - 0.13 

PCBS-0.14 
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Route 

Ingestion 

Dermal 

TABLE 8.3a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 6.93E-06 

Benzo(a )anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

2,3,7,8-TCDD TEO 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation ( 1) Units 

6.93E-06 mg/kg M 4.5E-14 mg/kg-day 1.5E+05 

3.20E-02 mg/kg M 2.1 E-10 mg/kg-day 7.3E-01 

4.20E-02 mg/kg M 2.7E-10 mg/kg-day 7.3E+OO 

5.80E-02 mg/kg M 3.8E-10 mg/kg-day 7.3E-01 

2.60E-02 mg/kg M 1.7E-10 mg/kg-day 7.3E-01 

4.60E+01 mg/kg M 3.0E-07 mg/kg-day 2.0E+OO 

6.93E-06 mg/kg M 3.4E-15 mg/kg-day 1 .5E+05 

3.20E-02 mg/kg M 6.7E-11 mg/kg-day 7.3E-01 

4.20E-02 mg/kg M 8.8E-11 mg/kg-day 7.3E+OO 

5.80E-02 mg/kg M 1.2E-10 mg/kg-day 7.3E-01 

2.60E-02 mg/kg M 5.5E-11 mg/kg-day 7.3E-01 

4.60E+01 mg/kg M 1.0E-07 mg/kg-day 2.0E+OO 

Cancer Slope 

Factor Units 

(mg/kg-day) 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS) (LJSEPA. July 2004): 

2,3,7,8-TCDD: 0.03 
PAHs • 0.13 
PCBS • 0.14 

SWMU13SSArea166TrespCTE.xls Table8 

Cancer 
Risk 

6.8E-09 

1.5E-10 

2.0E-09 

2.8E-10 

1.2E-10 

6.0E-07 

6.1E-07 

5.0E-10 

4.9E-11 

6.4E-10 

8.9E-11 

4.0E-11 

2.1E-07 

2.1E-07 

8.2E-07 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.4 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF CHILD RECREATIONAL USERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Recreational User 

Receptor Age: Child 

Paramete Parameter Definition 

Code 

Csoil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW BodyWeighl 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csoil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm'lday 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

200 U.S. EPA, May 1993 100 U.S. EPA, May 1993 

0.5 Professional Judgment 0.5 Professional Judgment 

52 Professional Judgment 26 Professional Judgment 

6 U.S. EPA, May 1993 2 U.S. EPA. May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA. December 1989 

15 U.S. EPA, May 1993 15 U.S. EPA. May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1989 

2,190 U.S. EPA, December 1989 730 U.S. EPA. December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA. December 1989 

3,300 1/2 lotal body area (EPA 2004) 3,300 1/2 total body area (EPA 2004) 

0.2 U.S. EPA, July 2004 0.04 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA. July 2004 

52 Professional Judgment 26 Professional Judgment 

6 U.S. EPA, December 1989 2 U.S. EPA, December 1989 

15 U.S. EPA, May 1993 15 U.S. EPA. May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1989 

2,190 U.S. EPA, December 1989 730 U.S. EPA, December 1989 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 8.14E-08 
Noncancer Ingestion Intake - RME = 9.SOE-07 

Cancer Dermal Intake - RME = 5.37E-07 
Noncancer Dermal fntake - RME = 6.27E-06 

SWMU13SSArea166ChildRecrRME.xls Table4 

Cancer Ingestion Intake - CTE = 6.78E-09 
Noncancer Ingestion Intake - CTE = 2.37E-07 

Cancer Dermal Intake - CTE = 1.79E-08 
Noncancer Dermal Intake - CTE = 6.27E-07 

Intake Equation/ 

Model Name 

Ingestion CDI"' (mg/kg/day) = 

Csoil x IR x Fix EF x ED x CF 

BW x AT 

U.S. EPA. December 1989 

Dermal CDI' ' (mg/kg/day) = 

Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA. December 1989 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.4 • REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surtace Soil 

Exposure Point: Area near Building 166 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8·TCDD TEO 6.93E·06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

2,3,7,8-TCDD TEO 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno( 1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 6.93E-06 

mg/kg 3.20E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 2.60E-02 

mg/kg 4.60E+01 

mg/kg 6.93E-06 

mg/kg 3.20E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 2.60E-02 

mg/kg 4.60E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 

EPC Selected (Non·Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 

Calculation (1) 

mg/kg M 6.6E-12 mg/kg-day mg/kg-day 

mg/kg M 3.0E-08 mg/kg-day mg/kg-day 

mg/kg M 4.0E-08 mg/kg-day mg/kg-day 

mg/kg M 5.5E-08 mg/kg-day mg/kg-day 

mg/kg M 2.5E-08 mg/kg-day mg/kg-day 

mg/kg M 4.4E-05 mg/kg-day mg/kg-day 

mg/kg M 1.3E-12 mg/kg-day mg/kg-day 

mg/kg M 2.6E-08 mg/kg-day mg/kg-day 

mg/kg M 3.4E-08 mg/kg-day mg/kg-day ,_ 
mg/kg M 4.7E-08 mg/kg-day mg/kg-day 

mg/kg M 2.1E-08 mg/kg-day mg/kg-day 

mg/kg M 4.0E-05 mg/kg-day mg/kg-day 

Reference Reference Hazard 

Concentration Concentration Quotient 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

2,3, 7,8-TCDD - 0.03 

PAHs - 0.13 

PCBS - 0.14 

SWMU13SSArea166ChildRecrRME.xls Table? 4/13/2005 8:45 AM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 8.4 - REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(l ,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

2,3,7,8-TCDD TEQ 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E,02 

lndeno(1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

6.93E-06 mg/kg M 5.6E-13 mg/kg-day 1.5E+05 

3.20E-02 mg/kg M 2.6E-09 mg/kg-day 7.3E·01 

4.20E-02 mg/kg M 3.4E-09 mg/kg-day 7.3E+OO 

5.80E-02 mg/kg M 4.7E-09 mg/kg-day 7.3E-01 

2.60E-02 mg/kg M 2.1E-09 mg/kg-day 7.3E-01 

4.60E+01 mg/kg M 3.7E-06 mg/kg-day 2.0E+OO 

6.93E-06 mg/kg M 1.1E-13 mg/kg-day 1.5E+05 

3.20E-02 mg/kg M 2.2E-09 mg/kg-day 7.3E-01 

4.20E-02 mg/kg M 2.9E-09 mg/kg-day 7.3E+OO 

5.80E-02 mg/kg M 4.1E-09 mg/kg-day 7.3E-01 

2.SOE-02 mg/kg M 1.8E-09 mg/kg-day 7.3E-01 

4.60E+01 mg/kg M 3.5E-06 mg/kg-day 2.0E+OO 

Cancer Slope 

Factor Units 

{mg/kg-day) 

(mg/kg-day)"' 

(mg/kg-dayr' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)" 

(mg/kg-day}"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from So1l(ABSl (USEPA, July 2004): 
2,3,7,8-TCDD • 0.03 
PAHs-0.13 
PCBS · 0.14 

SWMU13SSArea166ChildRecrRME.xls Table8 

Cancer 
Risk 

8.5E-08 

1.9E-09 

2.5E-08 

3.4E-09 

1.5E-09 

7.5E-06 

7.6E-06 

1.?E-08 

1.6E-09 

.2.1E-08 

3.0E-09 

1.3E-09 

6.9E-06 

7.0E-06 

1.SE-05 
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Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.4a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface Soil 
Exposure Point: Area near Building 166 
Receptor Population: Recreational User 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7.8-TCDD TEO 6.93E·06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.BOE·02 

lndeno( 1,2,3-cd)pyrene 2.60E·02 

Aroclor-1248 4.60E+01 

(total) 

2,3,7,8-TCDD TEO 6.93E-06 

Benzo(a)anthracene 3.20E·02 

Benzo(a)pyrene 4.20E·02 

Benzo(b)fluoranthene 5.BOE-02 

lndeno(1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

Medium Route 

EPC EPC 

Uni ls Value 

mg/kg 6.93E-06 

mg/kg 3.20E·02 

mg/kg 4.20E·02 

mg/kg 5.80E-02 

mg/kg 2.60E-02 

mg/kg 4.60E+01 

mg/kg 6.93E·06 

mg/kg 3.20E·02 

mg/kg 4.20E·02 

mg/kg 5.80E·02 

mg/kg 2.60E-02 

mg/kg 4.60E+01 

NSWC CRANE, CRANE, INDIANA . 

Route EPC Intake Intake Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 
Calculation ( 1) 

mg/kg M 1.6E-12 mg/kg-day mg/kg-day 

mg/kg M 7.6E-09 mg/kg-day mg/kg-day 

mg/kg M 1.0E-08 mg/kg-day mg/kg-day 

mg/kg M 1.4E-08 mg/kg-day mg/kg-day 

mg/kg M 6.2E·09 mg/kg-day mg/kg-day 

mg/kg M 1.1E·05 mg/kg-day mg/kg-day 

mg/kg M 1.3E-13 mg/kg-day mg/kg-day 

mg/kg M 2.6E-09 mg/kg-day mg/kg-day 

mg/kg M 3.4E-09 mg/kg-day mg/kg-day 

mg/kg M 4.7E-09 mg/kg-day mg/kg-day 

mg/kg M 2.1E·09 mg/kg-day mg/kg-day 

mg/kg M 4.0E-06 mg/kg-day mg/kg-day 

Reference Reference Hazard 

Concentration Concentralion Quotient 
Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 
Dermal Absorption Fraction from Soil(ABSl (USEPA. July 2004): 

2,3, 7,8· TCDD · 0.03 

PAHs · 0.13 

PCBS · 0.14 

SWMU13SSArea166ChildRecrCTE.xls Table? 4/13/2005 8:40 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.4a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8·TCDD TEO 6.93E·06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

2,3,7,8-TCDD TEO 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

6.93E·06 mg/kg M 4.7E·14 mg/kg-day 1.5E+05 

3.20E-02 mg/kg M 2.2E-10 mg/kg-day 7.3E-01 

4.20E-02 mg/kg M 2.8E-10 mg/kg-day 7.3E+OO 

5.80E-02 mg/kg M 3.9E-10 mg/kg-day 7.3E-01 

2.60E-02 mg/kg M 1.8E-10 mg/kg-day 7.3E-01 

4.60E+01 mg/kg M 3.1E-07 mg/kg-day 2.0E+OO 

6.93E-06 mg/kg M 3.7E-15 mg/kg-day 1.5E+05 

3.20E-02 mg/kg M 7.5E-11 mg/kg-day 7.3E-01 

4.20E-02 mg/kg M 9.8E-11 mg/kg-day 7.3E+OO 

5.80E-02 mg/kg M 1.4E-10 mg/kg-day 7.3E-01 

2.60E-02 mg/kg M 6.1E-11 mg/kg-day 7.3E-01 

4.60E+01 mg/kg M 1.2E-07 mg/kg-day 2.0E+OO 

Cancer Slope 

Factor Units 

(mg/kg-day) 

(mg/kg-day)" 

(mg/kg-day) ' 

(mg/kg-day) ' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day) 

(mg/kg-day)' 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004): 
2,3,7,8-TCDD - 0.03 
PAHs-0.13 
PCBS - 0.14 

SWMU13SSArea166ChildRecrCTE.xls Table8 

Cancer 
Risk 

7. lE-09 

1.6E-10 

2. lE-09 

2.9E-10 

1.3E-10 

6.2E-07 

6.3E-07 

5.6E-10 

5.4E-11 

7. lE-10 

9.9E-11 

4.4E-11 

2.3E-07 

2.3E-07 

8.7E-07 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.5 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF ADULT RECREATIONAL USERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Recreational User 

Receptor Age: Adult 

Parameter Parameter Definition 

Code 

Cs oil Chemical Concentration in Soil 

IR rngestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

SW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csoil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

SW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non·Cancet) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unit less 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA. December 2002 95% UCL or Max U.S. EPA, December 2002 

100 U.S. EPA. May 1993 50 U.S. EPA, May 1993 

0.5 Professional Judgment 0.5 Professional Judgment 

52 Professional Judgment 26 Professional Judgment 

24 U.S. EPA, May 1993 7 U.S. EPA, May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

8,760 U.S. EPA, December 1989 2,555 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA. December 1989 

9,070 U.S. EPA, August 1997 9,070 U.S. EPA, August 1997 

0.07 U.S. EPA, July 2004 0.01 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

52 Professional Judgment 26 Professional Judgment 

24 U.S. EPA, December 1989 7 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

8,760 U.S. EPA, December 1989 2.555 U.S. EPA, December 1989 

1 CDI; Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT} 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 3.49E-08 
Noncancer Ingestion Intake - RME = 1.02E-07 

Cancer Dermal Intake - RME = 4.43E-07 
Noncancer Dermal Intake - RME = 1.29E-06 

SWMU 13SSArea 166AdultRecrRME.xls Table4 

Cancer Ingestion Intake - CTE = 2.54E-09 
Noncancer Ingestion Intake - CTE = 2.54E-08 

Cancer Dermal Intake - CTE = 9.23E-09 
Noncancer Dermal Intake - CTE = 9.23E-08 

Intake Equation/ 

Model Name 

Ingestion CDI 
1 

(mg/kg/day) ; 

Csoil x IR x Fix EF x ED x CF 

BWxAT 

U.S. EPA, December 1989 

Dermal CDl 111 (mg/kg/day) ; 

Csoil x CF x SA x AF x ABS x EF x ED 

SW x AT 

U.S. EPA, December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.5 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface Soil 
Exposure Point: Area near Building 166 
Receptor Population: Recreational User 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1 ,2,3-cd)pyrene 2.60E·02 

Aroclor-1248 4.60E+01 

(total) 

2,3.7,8-TCDD TEO 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene S.80E-02 

lndeno(1 ,2,3-cd)pyrene 2.SOE-02 

Aroclor-1248 4.60E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 6.93E·06 

mg/kg 3.20E·02 

mg/kg 4.20E·02 

mg/kg 5.80E·02 

mg/kg 2.SOE-02 

mg/kg 4.60E+01 

mg/kg 6.93E·06 

mg/kg 3,20E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 2.SOE-02 

mg/kg 4.60E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 

Calculation (1) 

mg/Rg M 7.1E·13 mg/kg-day mg/kg-day 

mg/kg M 3.3E·09 mg/kg-day mg/kg-day 

mg/kg M 4.3E·09 mg/kg-day mg/kg-day 

mg/kg M 5.9E-09 mg/kg-day mg/kg-day 

mg/kg M 2.SE-09 mg/kg-day mg/kg-day 

mg/kg M 4.7E·06 mg/kg-day mg/kg-day 

mg/kg M 2.7E-13 mg/kg-day mg/kg-day 

mg/kg M 5.4E-09 mg/kg-day mg/kg-day 

mg/kg M 7.1E-09 mg/kg-day mg/kg-day 

mg/kg M 9.7E-09 mg/kg-day mg/kg-day 

mg/kg M 4.4E-09 mg/kg-day mg/kg-day 

mg/kg M 8.3E-06 mg/kg-day mg/kg-day 

Reference Reference Hazard 

Concentration Concentration Quotient 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl IUSEPA, July 2004): 

2,3, 7,8· TCDD • 0.03 

PAHs-0.13 

PCBS • 0.14 

SWMU 13SSArea 166AdultRecrRME.xls Table? 4/13/2005 8:40 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.5 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Recrealional User 

Receptor Age: Aduli 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8·TCDD TEQ 6.93E·06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1 ,2,3·cd)pyrene 2.60E-02 

Aroclor- 1248 4.60E+01 

(total) 

2,3,7,8-TCDD TEQ 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno( 1 ,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(lotal) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Faclor 

Value Unils Calculation (1) Units 

6.93E·06 mg/kg M 2.4E·13 mg/kg·day 1.5E+05 

3.20E·02 mg/kg M 1.1E-09 mg/kg-day 7.3E-01 

4.20E-02 mg/kg M 1.5E-09 mg/kg-day 7.3E+OO 

5.80E-02 mg/kg M 2.0E-09 mg/kg-day 7.3E-01 

2.60E·02 mg/kg M 9.1E·10 mg/kg-day 7.3E·01 

4.60E+01 mg/kg M 1.6E-06 mg/kg-day 2.0E+OO 

6.93E-06 mg/kg M 9.2E-14 mg/kg-day 1.5E+05 

3.20E-02 mg/kg M 1.8E-09 mg/kg-day 7.3E-01 

4.20E-02 mg/kg M 2.4E-09 mg/kg-day 7.3E+OO 

5.80E-02 mg/kg M 3.3E-09 mg/kg-day 7.3E-01 

2.60E-02 mg/kg M 1.SE-09 mg/kg-day 7.3E-01 

4.60E+01 mg/kg M 2.9E-06 mg/kg-day 2.0E+OO 

Cancer Slope 

Faclor Units 

(mg/kg-day) 

(mg/kg-day)"' 

(mg/kg·day)"' 

(mg/kg-day)"' 

(mg/kg-day)' 

(mg/kg-day)"' 

(mg/kg-day) 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from So1l(ABS) (USEPA, July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs - 0.13 

PCBS-0.14 

SWMU13SSArea166AdultRecrRME.xls Table8 

Cancer 

Risk 

3.6E-08 

8.2E-10 

1.1E-08 

1.5E-09 

6.6E·10 

3.2E-06 

3.JE-06 

1 .4E-08 

1.3E-09 

1.8E-08 

2.4E-09 

1.1 E-09 

5.7E-06 

5.7E·06 

9.0E-06 
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Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.Sa • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface Soil 
Exposure Point: Area near Building 166 

Receptor Population: Recreational User 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

2,3,7,8-TCDD TEO 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.BOE-02 

lndeno( 1 ,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 6.93E-06 

mg/kg 3.20E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 2.60E-02 

mg/kg 4.60E+01 

mg/kg 6.93E-06 

mg/kg 3.20E-02 

mg/kg 4.20E-02 

mg/kg 5.BOE-02 

mg/kg 2.60E-02 

mg/kg 4.60E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Unils 

Units for Hazard Units 

Calculation (1) 

mg/kg M 1.8E-13 mg/kg-day mg/kg-day 

mg/kg M 8.1E-10 mg/kg-day mg/kg-day 

mg/kg M 1.1E-09 mg/kg-day mg/kg-day 

mg/kg M 1.5E-09 mg/kg-day mg/kg-day 

mg/kg M 6.6E-10 mg/kg-day mg/kg-day 

mg/kg M 1.2E-06 mg/kg-day mg/kg-day 

mg/kg M 1.9E-14 mg/kg-day mg/kg-day 

mg/kg M 3.BE-10 mg/kg-day mg/kg-day 

mg/kg M 5.0E-10 mg/kg-day mg/kg-day 

mg/kg M 7.0E-10 mg/kg-day mg/kg-day 

mg/kg M 3.1E-10 mg/kg-day mg/kg-day 

mg/kg M 5.9E-07 mg/kg-day mg/kg-day 

Reference Reference Hazard 

Concentration Concentrat1on Quotient 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (LJSEPA, July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs-0.13 

PCBS - 0.14 

SWMU13SSArea 166AdultRecrCTE.xls Table? 4/13/2005 8:41 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.Sa - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,B·TCDD TEO 6.93E·06 
Benzo(a)anthracene 3.20E·02 
Benzo(a)pyrene 4.20E·02 

Benzo(b)fluoranthene 5.BOE-02 

lndeno(1,2,3·cd)pyrene 2.BOE-02 

Aroclor· 1248 4.60E+01 

(total) 

2,3,7,8-TCDD TEO 6.93E·06 

Benzo(a)anthracene 3.20E·02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E·02 

lndeno(1,2,3·cd)pyrene 2.60E·02 

Aroclor· 1248 4.60E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation ( 1) Units 

6.93E·06 mg/kg M 1.8E·14 mglkg·day 1.5E+05 

3.20E·02 mglkg M 8.1E·11 mglkg·day 7.3E·01 

4.20E·02 mglkg M 1.1E·10 mglkg·day 7.3E+OO 

5.80E·02 mg/kg M 1.5E·10 mglkg·day 7.3E·01 

2,60E·02 mg/kg M 6.6E·11 mg/kg-day 7.3E·01 

4.60E+01 mg/kg M 1.2E·07 mglkg·day 2.0E+OO 

6.93E·06 mg/kg M 1.9E·15 mg/kg-day 1.5E+05 

3.20E·02 mglkg M 3.8E·11 mg/kg·day 7.3E·01 

4.20E·02 mglkg M 5.0E·11 mglkg·day 7.3E+OO 

5.BOE-02 mglkg M 7.0E-11 mglkg·day 7.3E·01 

2.60E·02 mglkg M 3.1E·11 mglkg·day 7.3E·01 

4.60E+01 mglkg M 5.9E·08 mglkg·day 2.0E+OO 

Cancer Slope 

Factor Units 

(mglkg·day) 

(mg/kg-day)"' 

(mglkg·dayr' 

(mglkg·day) ' 

(mg/kg-day)' 

(mglkg·day)"' 

(mg/kg-day) 

(mglkg·day)' 

(mg/kg-day)"' 

(mglkg·day)"' 

(mglkg·day)' 

(mglkg·day)' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 
2,3,7,8-TCDD - 0.03 
PAHs - 0.13 
PCBS · 0.14 

SWMU 13SSArea 166AdultRecrCTE.xls Table8 

Cancer 
Risk 

2.6E·09 

5.9E·11 

7.8E·10 

1.1E·10 

4.8E·11 

2.3E·07 

2.4E-07 

2.9E-10 

2.BE-11 

3.7E·10 

5.1E·11 

2.3E·11 

1.2E·07 

1.2E·07 

3.6E·07 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.6 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF FUTURE CHILD RESIDENTS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Residents 

Receptor Age: Child 

Parameter Parameter Definition 

Code 

Csoil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

SW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csoil Chemical Concentration In Soll 

CF Conversion Factor 

SA Skin Surtace Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

SW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non·Cancer} 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

200 U.S. EPA, May 1993 100 U.S. EPA. May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 

350 U.S. EPA, May 1993 234 U.S. EPA. May 1993 

6 U.S. EPA, May 1993 2 U.S. EPA, May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

15 U.S. EPA, May 1993 15 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

2,190 U.S. EPA, December 1989 730 U.S. EPA. December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

2,800 U.S. EPA, July 2004 2,800 U.S. EPA, July 2004 

0.2 U.S. EPA, July 2004 0.04 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemlcal specific U.S. EPA, July 2004 

350 U.S. EPA, May 1993 234 U.S. EPA, May 1993 

6 U.S. EPA, December 1989 2 U.S. EPA, December 1989 

15 U.S. EPA, May 1993 15 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

2,190 U.S. EPA, December 1989 730 U.S. EPA, December 1989 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 1. 1 OE-06 
Noncancer Ingestion Intake - RME = 1.28E-05 

Cancer Dermal Intake - RME = 3.0?E-06 
Noncancer Dermal Intake - RME = 3.58E-05 

SWMU 13SSArea 166ChildResRME.xls Table4 

Cancer Ingestion Intake - GTE = 1.22E-07 
Noncancer Ingestion Intake - GTE = 4.27E-06 

Cancer Dermal Intake - GTE = 1.37E-07 
Noncancer Dermal Intake - GTE= 4.79E-06 

Intake Equation/ 

Model Name 

Ingestion COi''' (mg/kg/day)= 

Csoil x IA x Fix EF x ED x CF 

SW x AT 

U.S. EPA, December 1989 

Dermal COi " (mg/kg/day) = 

Csoil x CF x SA x AF x ABS x EF x ED 

BWx AT 

U.S. EPA. December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.6 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Residents 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 6.93E-06 

Benzo(a)°anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno( 1 ,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

2,3,7,8-TCDD TEO 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranlhene 5.80E-02 

lndeno( 1 ,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

Medium Roule 

EPC EPC 

Units Value 

mg/kg 6.93E-06 

mg/kg 3.20E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 2.60E-02 

mg/kg 4.60E+01 

mg/kg 6.93E-06 

mg/kg 320E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 2.60E-02 

mg/kg 4.60E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 
Units for Hazard Units 

Calculation ( 1) 

mg/kg M 8.9E-11 mg/kg-day mg/kg-day 

mg/kg M 4.1E-07 mg/kg-day mg/kg-day 

mg/kg M 5.4E-07 mg/kg-day mg/kg-day 

mg/kg M 7.4E-07 mg/kg-day mg/kg-day 

mg/kg M 3.3E-07 mg/kg-day mg/kg-day 

mg/kg M 5.9E-04 mg/kg-day mg/kg-day 

mg/kg M 7.4E-12 mg/kg-day mg/kg-day 

mg/kg M 1.5E-07 mg/kg-day mg/kg-day 

mg/kg M 2.0E-07 mg/kg-day mg/kg-day 

mg/kg M 2.7E-07 mg/kg-day mg/kg-day 

mg/kg M 1.2E-07 mg/kg-day mg/kg-day 

mg/kg M 2.3E-04 mg/kg-day mg/kg-day 

Reference Reference Hazard 

Concenlration Concentration Ouolient 
Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (LJSEPA, July 2004): 

2,3,7,B·TCDD • 0.03 

PAHs • 0.13 

PCBS-0.14 

SWMU 13SSArea 166ChildResRME.xls Table? 4/13/2005 8:41 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.6 - REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Residents 

Receptor Age: Child 

Chemical Medium 

of Potential . EPC 

Concern Value 

2,3,7,8·TCDD TEO 6.93E·06 
Benzo(a)anthracene 3.20E·02 

Benzo(a)pyrene 4.20E·02 

Benzo(b)fluoranthene 5.80E·02 

lndeno(1,2,3·cd)pyrene 2.60E-02 

Aroclor· 1248 4.60E+01 

(total) 

2,3,7,8-TCDD TEO 6.93E-06 

Benzo(a)anthracene 3.20E·02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E·02 

lndeno(1,2,3·cd)pyrene 2.60E-02 

Aroclor· 1248 4.60E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mglkg 

mglkg 

mglkg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mglkg 

mglkg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation ( 1) Units 

6.93E·06 mg/kg M 7.6E·12 mglkg·day 1.5E+05 

3.20E·02 mglkg M 3.5E·08 mglkg·day 7.3E·01 

4.20E·02 mg/kg M 4.6E-08 mglkg·day 7.3E+OO 

5.80E·02 mg/kg M 6.4E·08 mg/kg-day 7.3E-01 

2.60E·02 mglkg M 2.8E·08 mglkg·day 7.3E-01 

4.60E+01 mg/kg M 5.0E·05 mglkg·day 2.0E+OO 

6.93E·06 mglkg M 6.4E·13 mglkg·day 1.5E+05 

3.20E·02 mglkg M 1.3E·08 mglkg·day 7.3E-01 

4.20E·02 mg/kg M 1.7E-08 mg/kg-day 7.3E+OO 

5.80E·02 mg/kg M 2.3E·08 mglkg·day 7.3E-01 

2.60E·02 mg/kg M 1.0E·08 mg/kg-day 7.3E-01 

4.60E+01 mg/kg M 2.0E·05 mg/kg-day 2.0E+OO 

Cancer Slope 

Factor Units 

(mg/kg-day) 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mglkg·day)'' 

(mglkg-day)' 

(mg/kg·day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from So1l(ABS) (USEPA. July 2004): 

2,3,7,S·TCDD • 0.03 

PAHs·0.13 
PCBS • 0.14 

SWMU 13SSArea 166ChildResRME.xls Table8 

Cancer 
Risk 

1.1E·06 

2.6E-08 

3.4E-07 

4.6E-08 

2. 1 E-08 

1.0E-04 

1.0E-04 

9.6E-08 

9.3E-09 

1.2E·07 

1.7E-08 

7.6E·09 

4.0E·05 

4.0E·OS 

1.4E·04 
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Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.6a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface Soil 
Exposure Point: Area near Building 166 
Receptor Population: Residents 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

2,3,7,8-TCDD TEO 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno( 1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 6.93E-06 

mg/kg 3.20E-02 

mg/kg 4.20E·02 

mg/kg 5.80E-02 

mg/kg 2.60E-02 

mg/kg 4.60E+01 

mg/kg 6.93E-06 

mg/kg 3.20E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 2.60E-02 

mg/kg 4.60E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 

EPC Selected (Non·Cancer) (Non·Cancer) Dose Dose Units 

Units for Hazard Units 

Calculation (1) 

mg/kg M 3.0E-11 mg/kg-day mg/kg-day 

mg/kg M 1.4E-07 mg/kg-day mg/kg-day 

mg/kg M 1.8E-07 mg/kg-day mg/kg-day 

mg/kg M 2.5E-07 mg/kg-day mg/kg-day 

mg/kg M 1.1E-07 mg/kg-day mg/kg-day 

mg/kg M 2.0E-04 mg/kg-day mg/kg-day 

mg/kg M 1.0E-12 mg/kg-day mg/kg-day 

mglkg M 2.0E-08 mg/kg-day mg/kg-day 

mg/kg M 2.6E-08 mg/kg-day mg/kg-day 

mg/kg M 3.6E-08 mg/kg-day mg/kg-day 

mg/kg M 1.6E-08 mg/kg-day mg/kg-day 

mg/kg M 3.1E-05 mg/kg-day mg/kg-day 

Reference Reference Hazard 
Concentration Concentration Quotient 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS) (USEPA. July 2004): 

2,3,7,8-TCDD • 0.03 

PAHs • 0.13 

PCBS • 0.14 

SWMU 13SSArea 166ChildResCTE.xls Table? 4/13/2005 8:42 AM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 8.6a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Residents 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 6.93E·06 

Benzo(a)anthracene 3.20E·02 
Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E·02 

lndeno( 1 ,2,3·cd)pyrene 2.60E·02 

Aroclor-1248 4.60E+01 

(total) 

2,3,7,8·TCDD TEO 6.93E-06 

Benzo(a)anthracene 3.20E·02 

Benzo(a)pyrene 4.20E·02 

Benzo(b)fluoranthene 5.80E·02 

lndeno(1,2,3·cd)pyrene 2.60E·02 

Aroclor· 1248 4.60E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Fa cl or 
Value Units Calculation (1) Units 

6.93E-06 mg/kg M 8.5E-13 mg/kg-day 1.5E+05 

3.20E·02 mg/kg M 3.9E·09 mg/kg-day 7.3E·01 

4.20E·02 mg/kg M 5.1E·09 mglkg·day 7.3E+OO 

5.80E·02 mg/kg M 7.1E·09 mglkg·day 7.3E·01 

2.60E·02 mg/kg M 3.2E·09 mg/kg-day 7.3E·01 

4.60E+01 mg/kg M 5.6E-06 mg/kg-day 2.0E+OO 

6.93E·06 mg/kg M 2.8E·14 mg/kg-day 1.5E+05 

3.20E·02 mg/kg M 5.7E·10 mg/kg-day 7.3E·01 

4.20E-02 mg/kg M 7.5E·10 mg/kg-day 7.3E+OO 

5.80E-02 mg/kg M 1.0E·09 mglkg·day 7.3E-01 

2.60E-02 mg/kg M 4.6E-10 mg/kg-day 7.3E-01 

4.60E+01 mg/kg M 8.8E·07 mg/kg-day 2.0E+OO 

Cancer Slope 

Factor Units 

(mg/kg-day) 

(mglkg·day)' 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day) 

(mg/kg-day)" 

(mg/kg-day)' 

(mg/kg-day)" 

(mg/kg-day)' 

(mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorot1on Fraction from So1l(ABSl (USEPA. July 2004): 
2,3,7,8-TCDD • 0.03 

PAHs·0.13 

PCBS • 0.14 

SWMU13SSArea166ChildResCTE.xls Table8 

Cancer 
Risk 

1.3E·07 

2.9E·09 

3.?E-08 

5 2E-09 

2.3E-09 

1. 1E·05 

1.1E·05 

4 3E·09 

4.2E-10 

5.5E-09 

7.5E-10 

3.4E-10 

1.8E-06 

1.8E·06 

1.3E·OS 

4/13/2005 8:42 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.7 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF FUTURE ADULT RESIDENTS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Residents 

Receptor Age: Adult 

Paramete Parameter Definition 

Code 

Cs oil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT·C Averaging Time {Cancer) 

AT-N Averaging Time {Non-Cancer) 

Csoil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor {Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time {Non-Cancer) 

Units 

mg/kg 

mg/day 

uni!less 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm' 

uni!less 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

100 U.S. EPA, May 1993 50 U.S. EPA. May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 

350 U.S. EPA, May 1993 234 U.S. EPA. May 1993 

24 U.S. EPA. May 1993 7 U.S. EPA. May 1993 

1.0E-06 U.S. EPA. December 1989 1.0E-06 U.S. EPA. December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1989 

8,760 U.S. EPA, December 1989 2,555 U.S. EPA. December 1989 

95% UCL or Max U.S. EPA. December 2002 95% UCL or Max U.S. EPA. December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

5,700 U.S. EPA, July 2004 5,700 U.S. EPA. July 2004 

0.07 U.S. EPA. July 2004 0.01 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA. July 2004 

350 U.S. EPA, May 1993 234 U.S. EPA. May 1993 

24 U.S. EPA, December 1989 7 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA. May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

8,760 U.S. EPA, December 1989 2,555 U.S. EPA. December 1989 

1 CDI = Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IA x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - AME= 4.?0E-07 
Noncancer Ingestion Intake - AME = 1.37E-06 

Cancer Dermal Intake - AME= 1.B?E-06 
Noncancer Dermal Intake - AME= 5.47E-06 

SWMU13SSArea166AdultAesAME.xls Table4 

Cancer Ingestion Intake - GTE= 4.58E-08 
Noncancer Ingestion Intake - GTE = 4.SBE-07 

Cancer Dermal Intake - GTE = 5.22E-08 
Noncancer Dermal Intake - GTE = 5.22E-07 

Intake Equation/ 

Model Name 

Ingestion CDI'" (mg/kg/day) = 

Csoil x IR x Fix EF x ED x CF 

BW x AT 

U.S. EPA. December 1989 

Dermal CDI'" (mg/kg/day)= 

Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA, December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.7 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surtace Soil 

Exposure Point: Area near Building 166 
Receptor Population: Residents 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

2,3, 7,8-TCDD TEQ 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1 ,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 6.93E-06 

mg/kg 3.20E·02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 2.60E·02 

mg/kg 4.60E+01 

mg/kg 6.93E-06 

mg/kg 3.20E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 2.60E-02 

mg/kg 4.60E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard · Units 

Calculation (1) 

mg/kg M 9.5E-12 mg/kg-day mg/kg-day 

mg/kg M 4.4E-08 mg/kg-day mg/kg-day 

mg/kg M 5.8E-08 mg/kg-day mg/kg-day 

mg/kg M 7.9E-08 mg/kg-day mg/kg-day 

mg/kg M 3.6E-08 mg/kg-day mg/kg-day 

mg/kg M 6.3E-05 mg/kg-day mg/kg-day 

mg/kg M 1.1E-12 mg/kg-day mg/kg-day 

mg/kg M 2.3E-08 mg/kg-day mg/kg-day 

mg/kg M 3.0E-08 mg/kg-day mg/kg-day 

mg/kg M 4.1E-08 mg/kg-day mg/kg-day 

mg/kg M 1.8E-08 mg/kg-day mg/kg-day 

mg/kg M 3.SE-05 mg/kg-day mg/kg-day 

Reference Reference Hazard 
Concentration Concentration Quotient 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004): 

2,3,7,8-TCDO • 0.03 

PAHs - 0. 13 

PCBS-0.14 

SWMU 13SSArea 166AdultResRME.xls Table? 4/13/2005 8:42 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.7 - REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 2.60E-02 

Aroclor· 1248 4.60E+01 

(total) 

2,3,7,8-TCDD TEO 6.93E·06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno( 1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

6.93E-06 mg/kg M 3.3E-12 mg/kg·day 1.5E+05 

3.20E-02 mg/kg M 1.5E-08 mg/kg·day 7.3E-01 

4.20E-02 mg/kg M 2.0E-08 mg/kg·day 7.3E+OO 

5.80E-02 mg/kg M 2.7E-08 mg/kg·day 7.3E-01 

2.60E-02 mg/kg M 1.2E-08 mg/kg-day 7.3E-01 

4.60E+01 mg/kg M 2.2E-05 mg/kg-day 2.0E+OO 

6.93E-06 mg/kg M 3.9E-13 mg/kg-day 1.5E+05 

3.20E-02 mg/kg M 7.8E-09 mg/kg-day 7.3E-01 

4.20E-02 mg/kg M 1.0E-08 mg/kg-day 7.3E+OO 

5.80E-02 mg/kg M 1.4E-08 mg/kg-day 7.3E-01 

2.60E-02 mg/kg M 6.3E-09 mg/kg-day 7.3E-01 

4.60E+01 mg/kg M 1.2E-05 mg/kg-day 2.0E+OO 

Cancer Slope 

Factor Units 

(mg/kg-day) 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg·day)'' 

(mg/kg-day)'' 

(mgikg·day)' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS) (LJSEPA, July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs - 0.13 

PCBS - 0.14 

SWMU13SSArea166AdultResRME.xls Table8 

Cancer 
Risk 

4.9E·07 

1.1E·08 

1.4E·07 

2.0E·08 

8.9E·09 

4.3E-05 

4.4E-05 

5.8E-08 

5.7E-09 

7 5E-08 

1.0E-08 

4.6E-09 

2.4E-05 

2.4E-05 

6.BE-05 

4/13/2005 8:42 AM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.7a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface Soil 
Exposure Point Area near Building 166 
Receptor Population: Residents 
Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno( 1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

2,3,7,8-TCDD TEO 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno( 1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 6.93E-06 

mg/kg 3.20E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 2.60E-02 

mg/kg 4.60E+01 

mg/kg 6.93E-06 

mg/kg 3.20E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 2.60E-02 

mg/kg 4.60E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 
Units for Hazard Units 

Calculation (1) 

mg/kg M 3.2E-12 mg/kg-day mg/kg-day 

mg/kg M 1.5E-08 mg/kg-day mg/kg-day 

mg/kg M 1.9E-08 mg/kg-day mg/kg-day 

mg/kg M 2.7E-08 mg/kg-day mg/kg-day 

mg/kg M 1.2E-08 mg/kg-day mg/kg-day 

mg/kg M 2.lE-05 mg/kg-day mg/kg-day 

mg/kg M 1.lE-13 mg/kg-day mg/kg-day 

mg/kg M 2.2E-09 mg/kg-day mg/kg-day 

mg/kg M 2.9E-09 mg/kg-day mg/kg-day 

mg/kg M 3.9E-09 mg/kg-day mg/kg-day 

mg/kg M 1.8E-09 mg/kg-day mg/kg-day 

mg/kg M 3.4E-06 mg/kg-day mg/kg-day 

Rererence Reference Hazard 

Concentration Concentration Quotient 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004): 

2,3, 7,8-TCDD - 0.03 

PAHs- 0.13 

PCBS-0.14 

SWMU13SSArea166AdultResCTE.xls Table? 4/13/2005 8:45 AM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 8.7a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(l ,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

2,3,7,8-TCDD TEO 6.93E-06 

Benzo(a)anthracene 3.20E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 2.60E-02 

Aroclor-1248 4.60E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

6.93E-06 mg/kg M 3.2E-13 mg/kg-day 1.5E+05 

3.20E-02 mg/kg M 1.5E-09 mg/kg-day 7.3E-01 

4.20E-02 mg/kg M 1.9E-09 mg/kg-day 7.3E+OO 

5.80E-02 mg/kg M 2.7E-09 mg/kg-day 7.3E-01 

2.60E-02 mg/kg M 1.2E-09 mg/kg-day 7.3E-01 

4.60E+01 mg/kg M 2.1E-06 mg/kg-day 2.0E+OO 

6.93E-06 mg/kg M 1.1E-14 mg/kg-day 1.5E+05 

3.20E-02 mg/kg M 2.2E-10 mg/kg-day 7.3E-01 

4.20E-02 mg/kg M 2.9E-10 mg/kg-day 7.3E+OO 

5.80E-02 mg/kg M 3.9E-10 mg/kg-day 7.3E-01 

2.60E-02 mg/kg M 1.8E-10 mg/kg-day 7.3E-01 

4.60E+01 mg/kg M 3.4E-07 mg/kg-day 2.0E+OO 

Cancer Slope 

Factor Units 

{mgtkg-day) 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)"' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day) 

(mg/kg-day)"' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorot1on Fraction from So1l(ABSl (USEPA, July 2004): 
2,3,7,8-TCDD - 0.03 

PAHs-0.13 

PCBS - 0.14 

SWMU13SSArea 166AdultResCTE.xls Table8 

Cancer 
Risk 

4.8E-08 

1.lE-09 

1.JE-08 

1.9E-09 

8.7E-10 

4.2E-06 

4.JE-06 

1.6E-09 

1.6E-10 

2.1E-09 

2.9E-10 

1.3E-10 

6.7E-07 

6.8E-07 

5.0E-06 

4/13/2005 8:45 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.8 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF CONSTRUCTION WORKERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Parameter Parameter Definition 

Code 

Cs oil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

SW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csoil Chemical Concentration In Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

SW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

330 U.S. EPA, December 2002 165 Professional Judgement 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 

150 Professional Judgement 150 Professional Judgement 

1 Professional Judgement 1 Professional Judgement 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA. December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

365 U.S. EPA, December 1989 365 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E·06 U.S. EPA, December 1989 1.0E·06 U.S. EPA, December 1989 

3,300 U.S. EPA, July 2004 3,300 U.S. EPA, July 2004 

0.3 U.S. EPA, July 2004 0.1 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

150 Professional Judgement 150 Professional Judgement 

1 Professional Judgement 1 Professional Judgement 

70 U.S. EPA, May 1993 70 U.S. EPA. May 1993 

25.550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

365 U.S. EPA, December 1989 365 U.S. EPA, December 1989 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 2.77E-08 
Noncancer Ingestion Intake - RME = 1.94E-06 

Cancer Dermal Intake - RME = 8.30E-08 
Noncancer Dermal Intake - RME = 5.81E-06 

SWMU 13S0Area 166ConstWRME.xls Table4 

Cancer Ingestion Intake - CTE = 1.38E-08 
Noncancer Ingestion Intake - CTE = 9.69E-07 

Cancer Dermal Intake - CTE = 2.77E-08 
Noncancer Dermal Intake - CTE = 1.94E-06 

Intake Equation/ 

Model Name 

Ingestion CDI'" (mg/kg/day) = 
Csoil x IR x Fix EF x ED x CF 

SW x AT 

U.S. EPA. December 1989 

Dermal CDl 1
" (mg/kg/day) = 

Csoil x CF x SA x AF x ABS x EF x ED 

SW x AT 

U.S. EPA. December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.8 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surtace I Subsurtace Soil 

Exposure Point: Area near Building 166 

Receptor Population: Construction Worker 

Receplor Age: Adult 

Chemical Medium 

of Potenlial EPC 

Concern Value 

2,3,7,8-TCDD TEQ 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31E+01 

(total) 

2,3,7,8-TCDD TEQ 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno( 1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2,31E+01 

(lotal) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 6.03E-06 

mglkg 1.82E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 1.49E-02 

mg/kg 2.31E+01 

mg/kg 6.03E-06 

mg/kg 1.82E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 1.49E-02 

mg/kg 2.31E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concenlration 

Units for Hazard Units 
Calculalion (1) 

mg/kg M 1.2E-11 mg/kg-day mg/kg-day NA 

mg/kg M 3.5E-08 mg/kg-day mg/kg-day NA 

mg/kg M 8.1E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.1E-07 mg/kg-day mg/kg-day NA 

mg/kg M 2.9E-08 mg/kg-day mg/kg-day NA 

mg/kg M 4.5E-05 mg/kg-day mg/kg-day NA 

mg/kg M 1.1E-12 mg/kg-day mg/kg-day NA 

mg/kg M 1.4E-08 mg/kg-day mg/kg-day NA 

mg/kg M 3.2E-08 mg/kg-day mg/kg-day NA 

mg/kg M 4.4E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.1E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.9E-05 mg/kg-day mg/kg-day NA 

Reference Hazard 

Concentration Ouolient 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 
Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs - 0.13 

PCBS - 0.14 
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TABLE 8.8 - REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E·02 

lndeno(1.2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31 E+01 

(total) 

2,3,7,8-TCDD TEQ 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene t .49E-02 

Aroclor-1248 2.31 E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from Soil(ABS\ (LJSEPA, July 2004): 
2,3,7,8-TCDD · 0.03 
PAHs-0.13 

PCBS • 0.14 

SWMU13S0Area166ConstWRME.xls Table8 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units 

Value Units Calculation ( 1) Units 

6.03E-06 mg/kg M 1.7E-13 mg/kg-day 1.5E+05 (mg/kg-day)' 

1.82E·02 mg/kg M 5.0E-10 mg/kg-day 7.3E-01 (mg/kg-dayr' 

4.20E·02 mg/kg M 1.2E-09 mg/kg-day 7.3E+OO (mg/kg-day)" 

5.80E·02 mg/kg M 1.6E·09 mg/kg-day 7.3E-01 (mg/kg-day)" 

1.49E-02 mg/kg M 4.1E-10 mg/kg-day 7.3E·01 (mg/kg-day)'' 

2.31E+01 mg/kg M 6.4E-07 mg/kg-day 2.0E+OO (mg/kg-day)'' 

6.03E·06 mg/kg M 1.5E-14 mg/kg-day 1.5E+05 (mg/kg-day)' 

1.82E-02 mg/kg M 2.0E-10 mg/kg-day 7.3E-01 (mg/kg-day)'' 

4.20E-02 mg/kg M 4.5E-10 mg/kg-day 7.3E+OO (mg/kg-day)'' 

5.80E-02 mg/kg M 6.3E·10 mg/kg-day 7.3E-01 (mg/kg-day)'' 

1.49E-02 mg/kg M 1.6E-10 mg/kg-day 7.3E·01 (mg/kg-day)'' 

2.31 E+01 mg/kg M 2.?E-07 mg/kg-day 2.0E+OO (mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

2.5E-08 

3.?E-10 

8.5E·09 

1.2E·09 

3.0E-10 

1.3E-06 

1.3E·06 

2.3E·09 

1.4E·10 

3.3E·09 

4.6E-10 

1.2E-10 

5.4E-07 

5.4E·07 

1.9E·06 
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Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.8a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surtace I Subsurtace Soil 

Exposure Point: Area near Building 166 
Receptor Population: Construction Worker 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 6.03E-06 

Benzo{a)anthracene 1.82E-02 

Benzo{a)pyrene 4.20E-02 

Benzo{b)fluoranthane 5.80E-02 

lndeno(1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31E+01 

{total) 

2,3,7,8-TCDD TEQ 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo{a)pyrene 4.20E-02 

Benzo{b)fluoranthene 5.80E-02 

lndeno{ 1.2.3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31E+01 

{total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 6.03E-06 

mg/kg 1.82E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 1.49E-02 

mg/kg 2.31E+01 

mg/kg 6.03E-06 

mg/kg 1.82E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 1.49E-02 

mg/kg 2.31 E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected {Non·Cancer) {Non·Cancer) Dose Dose Units Concentration 
Units for Hazard Units 

Calculation (1) 

mg/kg M 5.8E-12 mg/kg-day mg/kg-day NA 

mg/kg M 1.8E-08 mg/kg-day mg/kg-day NA 

mg/kg M 4.1E-08 mg/kg-day mg/kg-day NA 

mg/kg M 5.6E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.4E-08 mg/kg-day mg/kg-day NA 

mg/kg M 2.2E-05 mg/kg-day mg/kg-day NA 

mg/kg M 3.5E-13 mg/kg-day mg/kg-day NA 

mg/kg M 4.6E-09 mg/kg-day mg/kg-day NA 

mg/kg M 1.1E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.5E-08 mg/kg-day mg/kg-day NA 

mg/kg M 3.7E-09 mg/kg-day mg/kg-day NA 

mg/kg M 6.3E-06 mg/kg-day mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 
Dermal Absorption Fraction from Soil(ABS) IUSEPA. July 2004): 

2,3, 7,8-TCDD - 0.03 

PAHs-0.13 

PCBS - 0.14 

SWMU 13SOArea 166ConstWCTE.xls Table? 4/13/2005 8:49 AM 



TABLE 8.8a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 6.03E·06 
Benzo(a)anthracene 1.82E·02 

Benzo(a)pyrene 4.20E·02 

Benzo(b)fluoranthene 5.80E·02 

lndeno( 1,2,3·cd)pyrene 1.49E·02 

Aroclor· 1248 2.31 E+01 

(total) 

2,3,7,8-TCDD TEO 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E·02 

Benzo(b)fluoranthene 5.80E·02 

lndeno(1,2,3·cd)pyrene 1.49E·02 

Aroclor-1248 2.31E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABS) (LJSEPA, July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs - 0. 13 

PCBS-0.14 

SWMU 13S0Area 166ConstWCTE.xls Table8 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Faclor Factor Units 

Value Units Calculation (1) Units 

6.03E·06 mg/kg M 8.3E·14 mg/kg-day 1.5E+05 (mg/kg-day)' 

1.82E·02 mg/kg M 2.5E·10 mg/kg·day 7.3E·01 (mg/kg·day)" 

4.20E·02 mg/kg M 5.BE-10 mg/kg-day 7.3E+OO (mg/kg·day)"' 

5.80E·02 mg/kg M 8.0E·10 mg/kg-day 7.3E·01 (mg/kg·day)" 

1.49E·02 mg/kg M 2.1E·10 mg/kg-day 7.3E·01 (mg/kg·day)'' 

2.31 E+01 mg/kg M 3.2E·07 mg/kg-day 2.0E+OO (mg/kg·day)'' 

6.03E·06 mg/kg M 5.0E·15 mglkg·day 1.5E+05 (mg/kg-day)" 

1.82E·02 mg/kg M 6.5E-11 mg/kg-day 7.3E-01 (mg/kg-day)" 

4.20E·02 mg/kg M 1.5E·10 mg/kg-day 7.3E+OO (mg/kg-day)'' 

5.80E·02 mg/kg M 2.1E·10 mg/kg·day 7.3E·01 (mg/kg·day)'' 

1.49E·02 mg/kg M 5.3E·11 mg/kg·day 7.3E·01 (mg/kg .. day)'' 

2.31 E+01 mg/kg M 9.0E·OB mg/kg·day 2.0E+OO (mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

1.3E·08 

1.8E·10 

4.2E·09 

5.9E·10 

1.5E·10 

6.4E·07 

6.6E·07 

7.5E·10 

4.BE-11 

1.1E·09 

1.5E·10 

3.9E·11 

1.8E·07 

1.8E·07 

8.4E·07 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.9 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF MAINTENANCE WORKERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Maintenance Worker 

Receptor Age: Adult 

Parameter Parameter Definition 

Code 

Csoil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time {Cancer) 

AT-N Averaging Time (Non-Cancer) 

Cs oil Chemical Concentration In Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 
days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA. December 2002 95% UCL or Max U.S. EPA. December 2002 

100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA. May 1993 

24 Professional Judgement 12 Professional Judgement 

25 U.S. EPA, May 1993 9 U.S. EPA. May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1989 

9,125 U.S. EPA, December 1989 3,285 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA. December 1989 

3,300 U.S. EPA, July 2004 3,300 U.S. EPA, July 2004 

0.2 U.S. EPA, July 2004 0.02 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

24 Professional Judgement 12 Professional Judgement 

25 U.S. EPA, May 1993 9 U.S. EPA, May 1993 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

9, 125 U.S. EPA. December 1989 3,285 U.S. EPA, December 1989 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 3.35E-08 
Noncancer Ingestion Intake - RME = 9.39E-08 

Cancer Dermal Intake - RME = 2.21 E-07 
Noncancer Dermal Intake - RME = 6.20E-07 

SWMU13SOArea166MaintWRME.xls Table4 

Cancer Ingestion Intake - CTE = 3.02E-09 
Noncancer Ingestion Intake - CTE = 2.35E-08 

Cancer Dermal Intake - CTE = 3.99E-09 
Noncancer Dermal Intake - CTE = 3.1 OE-08 

Intake Equation/ 

Model Name 

Ingestion CDl 1
" (mg/kg/day) = 

Csoil x IR x Fix EF x ED x CF 

BW x AT 

U.S. EPA. December 1989 

Dermal CDl1' 1 (mg/kg/day)= 

Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA, December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.9 • REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Soil 

Exposure Medium: Surtace I Subsurtace Soil 

Exposure Point: Area near Building 166 

Receptor Population: Maintenance Worker 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1.2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31 E+01 

(total) 

2,3,7,8-TCDD TEO 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 6.03E-06 

mg/kg 1.82E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 1.49E-02 

mg/kg 2.31E+01 

mg/kg 6.03E-06 

mg/kg 1.82E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 1.49E-02 

mg/kg 2.31E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation (1) 

mg/kg M 5.7E-13 mg/kg-day mg/kg-day NA 

mg/kg M 1.7E-09 mg/kg-day mg/kg-day NA 

mg/kg M 3.9E-09 mg/kg-day mg/kg-day NA 

mg/kg M 5.4E-09 mg/kg-day mg/kg-day NA 

mg/kg M 1.4E-09 mg/kg-day mg/kg-day NA 

mg/kg M 2.2E-06 mg/kg-day mg/kg-day NA 

mg/kg M 1.1E-13 mg/kg-day mg/kg-day NA 

mg/kg M 1,5E-09 mg/kg-day mg/kg-day NA 

mg/kg M 3.4E-09 mg/kg-day mg/kg-day NA 

mg/kg M 4.7E-09 mg/kg-day mg/kg-day NA 

mg/kg M 1.2E-09 mg/kg-day mg/kg-day NA 

mg/kg M 2.0E-06 mg/kg-day mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

2,3,7,8-TCDD • 0.03 

PAHs - 0.13 

PCBS - 0.14 
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TABLE 8.9 - REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE/ SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Tirneframe: Current/Future 
Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Maintenance Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3.7,8-TCDD TEO 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2.3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31 E+01 

(total) 

2,3.7,8-TCDD TEO 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31 E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABSl (USEPA, July 2004): 
2,3,7,8-TCDD - 0.03 
PAHs-0.13 
PCBS-0.14 

SWMU 13S0Area166MaintWRME.xls Table8 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units 

Value Units Calculation (1) Units 

6.03E-06 mg/kg M 2.0E-13 mg/kg-day 1.5E+05 (mg/kg-day) 

1.82E-02 mg/kg M 6.1E-10 mg/kg-day 7.3E-01 (mg/kg-day)"' 

4.20E-02 mg/kg M 1.4E-09 mg/kg-day 7.3E+OO (mg/kg-day)"' 

5.80E-02 mg/kg M 1.9E-09 mg/kg-day 7.3E-01 (mg/kg-day) ' 

1.49E-02 mg/kg M 5.0E-10 mg/kg-day 7.3E-01 (mg/kg-day)" 

2.31 E+01 mg/kg M 7.8E-07 mg/kg-day 2.0E+OO (mg/kg-day)" 

6.03E-06 mg/kg M 4.0E-14 mg/kg-day 1.5E+05 (mg/kg-day) 

1.82E-02 mg/kg M 5.2E-10 mg/kg-day 7.3E-01 (mg/kg-day)" 

4.20E-02 mg/kg M 1.2E-09 mg/kg-day 7.3E+OO (mg/kg-day)' 

5.80E-02 mg/kg M 1.7E-09 mg/kg-day 7.3E-01 (mg/kg-day)' 

1.49E-02 mg/kg M 4.3E-10 mg/kg-day 7.3E-01 (mg/kg-day)" 

2.31 E+01 mg/kg M 7.2E-07 mg/kg-day 2.0E+OO (mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

3.0E-08 

4.5E-10 

1.0E-08 

1.4E-09 

3.6E-10 

1.6E-06 

1.6E-06 

6 OE-09 

3.8E-10 

8.8E-09 

1.2E-09 

3. lE-10 

1.4E-06 

1.SE-06 

3.0E-06 
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Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.9a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE f SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframa: CurrenVFuture 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building ~ 66 

Receptor Population: Maintenance Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31E+01 

(total) 

2,3,7,8-TCDD TEQ 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.BOE-02 

lndeno(1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 6.03E-06 

mg/kg 1.82E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 1.49E-02 

mg/kg 2.31E+01 

mg/kg 6.03E-06 

mg/kg 1.B2E-02 

mg/kg 4.20E-02 

mg/kg 5.BOE-02 

mg/kg 1.49E-02 

mg/kg 2.31E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation (1) 

mg/kg M 1.4E-13 mg/kg-day mg/kg-day NA 

mg/kg M 4.3E-10 mg/kg-day mg/kg-day NA 

mg/kg M 9.9E-10 mg/kg-day mg/kg-day NA 

. mg/kg M 1.4E-09 mg/kg-day mg/kg-day NA 

mg/kg M 3.5E-10 mg/kg-day mg/kg-day NA 

mg/kg M 5.4E-07 mg/kg-day mg/kg-day NA 

mg/kg M 5.6E-15 mg/kg-day mg/kg-day NA 

mg/kg M 7.3E-11 mg/kg-day mg/kg-day NA 

mg/kg. M 1.7E-10 mg/kg-day mg/kg-day NA 

mg/kg M 2.3E-10 mg/kg-day mg/kg-day NA 

mg/kg M 6.0E-11 mg/kg-day mg/kg-day NA 

mg/kg M 1.0E-07 mg/kg-day mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routesf Pathways 

Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004): 

2,3, 7,8-TCDD - 0.03 

PAHs-0.13 

PCBS - 0.14 

SWMU 13SOArea 166MaintWCTE.xls Table? 4/13/2005 8: 10 AM 



TABLE 8.9a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium:· Surface I Subsurface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Maintenance Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3, 7,8· TCDD TEO 6.03E·06 

Benzo(a)anthracene 1.82E·02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E·02 

lndeno(1,2,3·cd)pyrene 1.49E·02 

Aroclor-1248 2.31 E+01 

(total) 

2,3,7,8·TCDD TEO 6.03E·06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E·02 

Benzo(b)fluoranthene 5.80E·02 

lndeno( 1,2,3·cd)pyrene 1.49E·02 

Aroclor· 1248 2.31 E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004): 

2,3,7,B·TCDD • 0.03 

PAHs·0.13 

PCBS • 0.14 

SWMU13S0Area166MaintWCTE.xls Table8 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) {Cancer) Factor Factor Units 

Value Units Calculation (1) Units 

6.03E·06 mg/kg M 1.8E·14 mg/kg-day 1.5E+05 (mg/kg-day) 

1.82E·02 mg/kg M 5.5E·11 mg/kg-day 7.3E·01 (mg/kg-dayr' 

4.20E·02 mg/kg M 1.3E·10 mg/kg·day 7.3E+OO (mg/kg-dayr' 

5.80E·02 mg/kg M 1.8E·10 mg/kg-day 7.3E·01 (mgikg-dayr' 

1.49E·02 mg/kg M 4.5E·11 mg/kg-day 7.3E-01 (mgikg-dayr' 

2.31E+01 mg/kg M 7.0E-08 mg/kg-day 2.0E+OO (mg/kg-dayr' 

6.03E·06 mg/kg M 7.2E·16 mg/kg·day 1.5E+05 (mg/kg-dayr 

1.82E·02 mg/kg M 9.4E-12 mg/kg-day 7.3E-01 (mg/kg-dayr' 

4.20E·02 mg/kg M 2.2E·11 mg/kg-day 7.3E+OO (mg/kg-dayr' 

5.80E·02 mg/kg M 3.0E·11 mg/kg-day 7.3E·01 (mg/kg-day)' 

1.49E·02 mg/kg M 7.7E-12 mg/kg-day 7.3E-01 (mg/kg-day)' 

2.31 E+01 mg/kg M 1.3E·08 mg/kg-day 2.0E+OO (mg/kg-dayr' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

2.7E·09 

4.0E-11 

9.3E-10 

1.3E·10 

3.3E-11 

1.4E-07 

1.4E·07 

1.1 E-10 

69E-12 

1.6E-10 

2.2E-11 

5.6E-12 

2.6E-08 

2.6E·08 

1.7E-07 

4/13/2005 8: 1 0 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.10 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF OCCUPATIONAL WORKERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Parameter Parameter Definition 

Code 

Csoil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csoil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surtace Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2iday 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

100 U.S. EPA, May 1993 50 U.S. EPA. May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 

250 U.S. EPA, May 1993 219 U.S. EPA, May 1993 

25 U.S. EPA, May 1993 9 U.S. EPA, May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA. December 1989 

70 U.S. EPA. May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

9,125 U.S. EPA._December 1989 3,285 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

3,300 U.S. EPA, July 2004 3,300 U.S. EPA, July 2004 

0.2 U.S. EPA, July 2004 0.02 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

200 U.S. EPA, May 1993 219 U.S. EPA. May 1993 

25 U.S. EPA, December 1989 9 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

9,125 U.S. EPA, December 1989 3,285 U.S. EPA, December 1989 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 3.49E-07 
Noncancer Ingestion Intake - RME = 9.78E-07 

Cancer Dermal Intake - RME = 2.31 E-06 
Noncancer Dermal Intake - RME = 6.46E-06 

SWMU 13SOArea 1660ccupW AME.xis Table4 

Cancer Ingestion Intake - GTE= 5.51 E-08 
Noncancer Ingestion Intake - GTE = 4.29E-07 

Cancer Dermal Intake - GTE = 7.27E-08 
Noncancer Dermal Intake - GTE = 5.66E-07 

Intake Equation/ 

Model Name 

Ingestion CDl 1
'
1 (mg/kg/day)= 

Csoil x IR x Fix EF x ED x CF 

BW x AT 

U.S. EPA. December 1989 

Dermal CDl 1 1 (mg/kg/day) = 

Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA, December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.10 • REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: CurrenVFuture 
Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 
Exposure Point: Area near Building 166 

Receptor Population: Occupational Worker 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8·TCDD TEO 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1.2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31E+01 

(total) 

2,3,7.8-TCDD TEO 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno( 1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31E+01 

(total) 

Medium Route 
EPC EPC 

Units Value 

mg/kg 6.03E-06 

mg/kg 1.82E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 1.49E-02 

mg/kg 2.31E+01 

mg/kg 6.03E-06 

mg/kg 1.82E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 1.49E-02 

mg/kg 2.31E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 
EPC Selected (Non·Cancer) (Non·Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation (1) 

mg/kg M 5.9E-12 mg/kg-day mg/kg-day NA 

mg/kg M 1.8E-08 mg/kg-day mg/kg-day NA 

mg/kg M 4.1E-08 mg/kg-day mg/kg-day NA 

mg/kg M 5.7E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.5E-08 mg/kg-day mg/kg-day NA 

mg/kg M 2.3E-05 mg/kg-day mg/kg-day NA 

mg/kg M 1.2E-12 mg/kg-day mg/kg-day NA 

mg/kg M 1.5E-08 mg/kg·day mg/kg-day NA 

mg/kg M 3.5E-08 mg/kg-day mg/kg-day NA 

mg/kg M 4.9E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.2E·08 mg/kg-day mg/kg-day NA 

mg/kg M 2.1E-05 mg/kg-day mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs-0.13 

PCBS-0.14 

SWMU 13SOArea 1660ccupW RM E .xis Table 7 4/13/2005 8:08 AM 



TABLE 8.10 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,B·TCDD TEO 6.03E·06 

Benzo(a)anthracene 1.82E·02 

Benzo(a)pyrene 4.20E·02 

Benzo(b)fluoranthene 5.BOE-02 

lndeno(1,2,3·cd)pyrene 1.49E·02 

Aroctor· 1248 2.31 E+01 

(total) 

2,3,7,8-TCDD TEO 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.BOE-02 

lndeno(1,2,3·cd)pyrene 1.49E-02 

Aroclor-1248 2.31 E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from Soil(ABSl (LJSEPA. July 2004): 
2,3,7,8-TCDD - 0.03 
PAHs-0.13 
PCBS - 0.14 

SWMU 13S0Area 1660ccupW AME.xis Tables 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units 

Value Units Calculation (1) Units 

6.03E·06 mg/kg M 2.1E·12 mg/kg-day 1.5E+05 (mg/kg-day) 

1.82E·02 mg/kg M 6.4E·09 mg/kg-day 7.3E·01 (mg/kg-day)" 

4.20E·02 mg/kg M 1.5E·OB mg/kg-day 7.3E+OO (mg/kg-day)" 

5.BOE·02 mg/kg M 2.0E·OB mg/kg·day 7.3E·01 (mg/kg-day)" 

1.49E·02 mg/kg M 5.2E·09 mg/kg-day 7.3E·01 (mg/kg-day)" 

2.31 E+01 mg/kg M 8.1E·06 mg/kg-day 2.0E+OO (mg/kg-day)" 

6.03E-06 mg/kg M 4.2E·13 mg/kg-day 1.5E+05 (mg/kg-day)' 

1.82E-02 mg/kg M 5.5E·09 mg/kg-day 7.3E-01 (mg/kg-day)" 

4.20E-02 mg/kg M 1.3E·08 mg/kg·day 7.3E+OO (mg/kg·day)" 

5.80E·02 mg/kg M 1.7E·OB mg/kg-day 7.3E-01 (mg/kg-day)" 

1.49E-02 mg/kg M 4.5E-09 mg/kg-day 7.3E-01 (mg/kg-day)" 

2.31 E+01 mg/kg M 7.5E-06 mg/kg·day 2.0E+OO (mgikg·day)" 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

3.2E·07 

4.6E·09 

1.1E-07 

1.5E·OB 

3.BE-09 

1.6E·05 

1.7E-05 

6.3E·08 

4.0E·09 

9.2E·OB 

1.3E·08 

3.3E·09 

1 5E·05 

1.SE-05 

3.2E-OS 

4/13/2005 8:08 AM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.10a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: CurrenVFuture 

Medium: Soil 

Exposure Medium: Surlace I Subsurface Soil 

Exposure Point: Area near Building 166 
Receptor Population: Occupalional Worker 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31 E+01 

(total) 

2,3,7,8-TCDD TEQ 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 6.03E-06 

mg/kg 1.82E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 1.49E-02 

mg/kg 2.31E+01 

mg/kg 6.03E-06 

mg/kg 1.82E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 1.49E-02 

mg/kg 2.31E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentralion 

Units for Hazard Units 
Calculation (1) 

mg/kg M 2.6E-12 mg/kg-day mg/kg-day NA 

mg/kg M 7.8E-09 mg/kg-day mg/kg-day NA 

mg/kg M 1.8E-08 mg/kg-day mg/kg-day NA 

mg/kg M 2.5E-08 mg/kg-day mg/kg-day NA 

mg/kg M 6.4E-09 mg/kg-day mg/kg-day NA 

mg/kg M 9.9E-06 mg/kg-day mg/kg-day NA 

mg/kg M 1.0E-13 mg/kg-day mg/kg-day NA 

mg/kg M 1.3E-09 mg/kg-day mg/kg-day NA 

mg/kg M 3.1E-09 mg/kg-day mg/kg-day NA 

mg/kg M 4.3E-09 mg/kg-day mg/kg-day NA 

mg/kg M 1.1E-09 mg/kg-day mg/kg-day NA 

mg/kg M 1.8E-06 mg/kg-day mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (USEPA. July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs - 0.13 

PCBS-0.14 

SWMU13SOArea1660ccupWCTE.xls Table? 4/13/2005 8:08 AM 



TABLE 8.10a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: CurrenVFuture 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 6.03E-06 

Benzo(a)anthracene 1.82E·02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E·02 

lndeno(1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31 E+01 

(total) 

2,3,7,8·TCDD TEO 6.03E-06 

Benzo(a)anthracene 1.82E·02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1 ,2,3-cd)pyrene 1.49E·02 

Aroclor-1248 2.31 E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorotron Fractron from Sorl(ABS) (USEPA, July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs · 0.13 

PCBS • 0.14 

SWMU13S0Area1660ccupWCTE.xls Tables 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected lnlake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Faclor Fac!or Units 

Value Units Calculation (1) Units 

6.03E·06 mg/kg M 3.3E-13 mg/kg-day 1.5E+05 (mgtkg-day) 

1.82E·02 mg/kg M 1.0E-09 mg/kg-day 7.3E-01 (mg/kg-day)' 

4.20E·02 mg/kg M 2.3E·09 mg/kg-day 7.3E+OO (mg/kg-day)" 

5.80E·02 mg/kg M 3.2E·09 mg/kg-day 7.3E-01 (mg/kg-day)" 

1.49E·02 mg/kg M 8.2E-10 mg/kg-day 7.3E-01 (mg/kg-day)' 

2.31 E+01 mg/kg M 1.3E-06 mg/kg-day 2.0E+OO (mg/kg-day)·' 

6.03E·06 mg/kg M 1.3E·14 mg/kg-day 1 .5E+05 (mg/kg-day)· 

1.82E-02 mg/kg M 1.7E-10 mg/kg-day 7.3E-01 (mg/kg-day) ' 

4.20E-02 mg/kg M 4.0E-10 mg/kg-day 7.3E+OO (mgikg·day)·' 

5.80E·02 mg/kg M 5.5E-10 mg/kg-day 7.3E-01 (mg/kg-day)" 

1.49E-02 mg/kg M 1.4E-10 mg/kg-day 7.3E-01 (mg/kg-day)' 

2.31 E+01 mg/kg M 2.4E-07 mg/kg-day 2.0E+OO (mg/kg-day) ' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

5.0E-08 

7 3E-10 

1.7E·08 

2.3E-09 

6.0E-10 

2 6E-06 

2.6E-06 

2 OE-09 

13E-10 

2 9E-09 

4.0E-10 

1.0E-10 

4.7E·07 

4.SE-07 

3.1E·06 

4/13/2005 8:08 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.11 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF ADOLESCENT TRESPASSERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17) 

Paramete Parameter Definition 

Code 

Csoil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csoil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm' 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

100 U.S. EPA, May 1993 50 .U.S. EPA, May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 

26 Professional Judgement 13 Professional Judgement 

11 6 - 17 years of age 11 6- 17 years of age 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1999· 

43 U.S. EPA, August 1997 43 U.S. EPA, August 1997 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

4,015 U.S. EPA, December 1989 4,015 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

3,280 U.S. EPA. August 1997 3,100 U.S. EPA, August 1997 

0.2 U.S. EPA, July 2004 0,04 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

26 Professional Judgement 13 Professional Judgement 

11 6 - 17 years of age 11 6 -17 years of age 

43 U.S. EPA. August 1997 43 U.S. EPA, August 1997 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

4,015 U.S. EPA, December 1989 4.015 U.S. EPA. December 1989 

1 CDI •Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IA x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - AME = 2.60E-08 
Noncancer Ingestion Intake - AME= 1.66E-07 

Cancer Dermal Intake - AME= 1.71 E-07 
Noncancer Dermal Intake - AME = 1.09E-06 

SWMU13SOArea166TrespAME.xls Table4 

Cancer Ingestion Intake - CTE = 6.51 E-09 
Noncancer Ingestion Intake - CTE = 4.14E-08 

Cancer Dermal Intake - CTE = 1.61 E-08 
Noncancer Dermal Intake - CTE = 1.03E-07 

Intake Equation/ 

Model Name 

Ingestion CDI"' (mg/kg/day)= 

Csoil x IR x Fix EF x ED x CF 

BW x AT 

U.S. EPA, December 1989 

Dermal CDl1' (mg/kg/day) = 

Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA, December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.11 - REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: CurrenUFuture 
Medium: Soil 
Exposure Medium: Surface I Subsurface Soil 
Exposure Point: Area near Building 166 
Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17) 

Chemical Medium 
of Potential EPC 

Concern Value 

2.3,7,8-TCDD TEQ 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b}fluoranthene 5.80E-02 

lndeno( 1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31E+01 

(total) 

2,3, 7,8-TCDD TEQ 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2.3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 6.03E-06 

mg/kg 1.82E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 1.49E-02 

mg/kg 2.31E+01 

mg/kg 6.03E-06 

mg/kg 1.82E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 1.49E-02 

mg/kg 2.31E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation (1) 

mg/kg M 1.0E-12 mg/kg-day mg/kg-day NA 

mg/kg M 3.0E-09 mg/kg-day mg/kg-day NA 

mg/kg M 7.0E-09 mg/kg-day mg/kg-day NA 

mg/kg M 9.6E-09 mg/kg-day mg/kg-day NA 

mg/kg M 2.5E-09 mg/kg-day mg/kg-day NA 

mg/kg M 3.8E-06 mg/kg-day mg/kg-day NA 

mg/kg M 2.0E-13 mg/kg-day mg/kg-day NA 

mg/kg M 2.6E-09 mg/kg-day mg/kg-day NA 

mg/kg M 5.9E-09 mg/kg-day mg/kg-day NA 

mg/kg M 8.2E-09 mg/kg-day mg/kg-day NA 

mg/kg M 2.1E-09 mg/kg-day mg/kg-day NA 

mg/kg M 3.5E-06 mg/kg-day mg/kg-day NA 

Reference Hazard 
Concentration Quotient 

Uni!s 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs-0.13 

PCBS - 0.14 

SWMU 13SOArea 166TrespRME.xls Table? 4/13/2005 8:06 AM 



TABLE 8.11 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Trespasser 

Receptor Age: Adolescenl (age 6. 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,B·TCDD TEQ 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.BOE-02 

lndeno(1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31 E+01 

(total) 

2,3,7,8-TCDD TEQ 6.03E-06 

Benzo(a)anlhracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31 E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABS) (USEPA, July 2004): 
2,3,7,8-TCDD - 0.03 
PAHs-0.13 
PCBS- 0.14 

SWMU13S0Area166TrespRME.xls Table8 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected lnlake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units 

Value Units Calculation (1) Units 

6.03E·06 mg/kg M 1.6E-13 mg/kg-day 1.5E+05 (mg/kg-day)° 

1.82E-02 mg/kg M 4.7E-10 mg/kg-day 7.3E-01 (mg/kg-day)'' 

4.20E-02 mg/kg M 1.1E-09 mg/kg-day 7.3E+OO (mg/kg-day) ' 

5.80E-02 mg/kg M 1.5E-09 mg/kg-day 7.3E-01 (mg/kg-day)' 

1.49E-02 mg/kg M 3.9E·10 mg/kg-day 7.3E-01 (mg/kg-day)'' 

2.31 E+01 mg/kg M 6.0E-07 mg/kg-day 2.0E+OO (mg/kg-day)" 

6.03E-06 mg/kg M 3.1E-14 mg/kg-day 1.5E+05 (mg/kg-day) 

1.82E-02 mg/kg M 4.0E-10 mg/kg-day 7.3E-01 (mg/kg-day)" 

4.20E-02 mg/kg M 9.3E-10 mg/kg-day 7.3E+OO (mg/kg-day)' 

5.80E-02 mg/kg M 1.3E-09 mg/kg-day 7.3E-01 (mg/kg-day)·' 

1.49E-02 mg/kg M 3.3E-10 mg/kg-day 7.3E-01 (mg/kg-day) ' 

2.31 E+01 mg/kg M 5.5E-07 mg/kg-day 2.0E+OO (mg/kg-day)' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

2.4E-08 

3.5E-10 

8.0E-09 

1.1E-09 

2.8E-10 

1.2E-06 

1.2E-06 

4.6E-09 

2.9E-10 

6.8E-09 

9.4E-10 

2 4E-10 

1.1E-06 

1.1E-06 

2.4E-06 

4/13/2005 8:06 AM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.11a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Soll 

Exposure Medium: Surtace I Subsurtace Soil 

Exposure Point: Area near Building 166 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 • 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 6.03E-06 

Benzo(a)anthracene 1 .82E·02 

Benzo(a)pyrene 4.20E·02 

Benzo(b)fluoranthene 5.80E·02 

lndeno(1 ,2,3·cd)pyrene 1 .49E·02 

Aroclor-1248 2.31E+01 

(total) 

2,3,7,8-TCDD TEO 6.03E·06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1 ,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31 E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 6.03E·06 

mg/kg 1 .82E·02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 1 .49E-02 

mg/kg 2.31E+01 

mg/kg 6.03E-06 

mg/kg 1.82E-02 

mg/kg 4.20E·02 

mg/kg 5.BOE-02 

mg/kg 1 .49E·02 

mg/kg 2.31E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concenlration 

Units for Hazard Units 

Calculation (1) 

mg/kg M 2.5E·13 mg/kg-day mg/kg-day NA 

mg/kg M 7.5E-10 mg/kg-day mg/kg-day NA 

mg/kg M 1.7E·09 mgikg·day mg/kg-day NA 

mg/kg M 2.4E·09 mg/kg·day mg/kg-day NA 

mg/kg M 6.2E·10 mg/kg·day mg/kg-day NA 

mg/kg M 9.SE-07 mg/kg-day mg/kg-day NA 

mg/kg M 1.9E·14 mg/kg·day mg/kg-day NA 

mg/kg M 2.4E·10 mg/kg-day mg/kg-day NA 

mg/kg M 5.6E·10 mg/kg-day mg/kg-day NA 

mg/kg M 7.7E-10 mg/kg·day mg/kg-day NA 

mg/kg M 2.0E-10 mg/kg·day mg/kg-day NA 

mg/kg M 3.3E-07 mg/kg-day mg/kg-day NA 

Reference Hazard 

Concentra!ion Quotient 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 
Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004): 

2,3, 7,8· TCDD · 0.03 

PAHs • 0. 13 

PCBS • 0.14 

SWMU13S0Area 166TrespCTE.xls Table? 4/13/2005 8:06 AM 



TABLE 8.11a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Roule 

Ingestion 

Dermal 

Scenario Timeframe: CurrenVFuture 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 • 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8·TCDD TEO 6.03E·06 

Benzo(a)anthracene 1.82E·02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E·02 

lndeno(1,2,3-cd)pyrene 1.49E·02 

Aroclor· 1248 2.31 E+01 

(total) 

2,3,7,8-TCDD TEQ 6.03E-06 

Benzo(a)anlhracene 1.82E·02 

Benzo(a)pyrene 4.20E·02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31 E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

n)g/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABS) (USEPA. July 2004): 

2,3,7,8-TCDD - 0.03 
PAHs - 0.13 

PCBS-0.14 

SWMU13SOArea166TrespCTE.xls Table8 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units 

Value Units Calculation ( 1) Units 

6.03E·06 mg/kg M 3.9E·14 mg/kg-day 1.5E+05 (mg/kg-day) 

1.82E-02 mg/kg M 1.2E-10 mg/kg-day 7.3E-01 (mg/kg-day)" 

4.20E·02 mg/kg M 2.7E-10 mg/kg·day 7.3E+OO (mg/kg-day)" 

5.80E-02 mg/kg M 3.8E-10 mg/kg-day 7.3E-01 (mg/kg-day)" 

1.49E-02 mg/kg M 9.7E-11 mg/kg-day 7.3E·01 (mg/kg-day)"' 

2.31 E+01 mg/kg M 1.5E-07 mg/kg-day 2.0E+OO (mg/kg-day)" 

6.03E-06 mg/kg M 2.9E·15 mg/kg-day 1.5E+05 (mg/kg-day)" 

1.82E-02 mg/kg M 3.8E·11 mg/kg-day 7.3E-01 (mg/kg-day)" 

4.20E-02 mg/kg M 8.8E-11 mg/kg-day 7.3E+OO (mg/kg-day)" 

5.80E·02 mg/kg M 1.2E-10 mg/kg-day 7.3E-01 (mg/kg-day)"' 

1.49E·02 mg/kg M 3.1E·11 mg/kg-day 7.3E·01 (mg/kg-day)" 

2.31 E+01 mg/kg M 5.2E-08 mg/kg-day 2.0E+OO (mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Rrsk 

5 9E·09 

8.6E·11 

2.0E-09 

2.8E·10 

7.1E·11 

3.0E-07 

3.1E-07 

4.4E-10 

2.8E·11 

6.4E·10 

8.9E·11 

2.3E-11 

1.0E-07 

1.1E-07 

4.2E-07 

4/13/2005 8:06 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.12 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF CHILD RECREATIONAL USERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Recreational User 

Receptor Age: Child 

Parameter Parameter Definition 

Code 

Csoil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

SW SodyWeight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csoil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW SodyWeight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

200 U.S. EPA, May 1993 100 U.S. EPA, May 1993 

0.5 Professional Judgment 0.5 Professional Judgment 

52 Professional Judgment 26 Professional Judgment 

6 U.S. EPA, May 1993 2 U.S. EPA, May 1993 

1.0E-06 U.S. EPA. December 1989 1.0E-06 U.S. EPA. December 1989 

15 U.S. EPA, May 1993 15 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25.550 U.S. EPA, December 1989 

2,190 U.S. EPA, December 1989 730 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

3,300 1/2 total body area (EPA 2004) 3,300 1/2 total body area (EPA 2004) 

0.2 U.S. EPA, July 2004 0.04 U.S. EPA. July 2004 

chemical specific U.S. EPA. July 2004 chemical specific U.S. EPA. July 2004 

52 Professional Judgment 26 Professional Judgment 

6 U.S. EPA, December 1989 2 U.S. EPA. December 1989 

15 U.S. EPA, May 1993 15 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1989 

2,190 U.S. EPA, December 1989 730 U.S. EPA. December 1989 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 8.14E-08 
Noncancer Ingestion Intake - RME = 9.SOE-07 

Cancer Dermal Intake - RME = 5.37E-07 
Noncancer Dermal Intake - RME = 6.27E-06 

SWMU 13S0Area 166ChildRecrRME.xls Table4 

Cancer Ingestion Intake - CTE = 6.78E-09 
Noncancer Ingestion Intake - CTE = 2.37E-07 

Cancer Dermal Intake - CTE = 1.79E-08 
Noncancer Dermal Intake - CTE = 6.27E-07 

Intake Equation/ 

Model Name 

Ingestion CDI (mg/kg/day) = 

Csoil x IA x Fix EF x ED x CF 

SW x AT 

U.S. EPA. December 1989 

Dermal CDl 1
'
1 (mg/kg/day)= 

Csoil x CF x SA x AF x ABS x EF x ED 

SWxAT 

U.S. EPA. December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.12 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surtace I Subsurtace Soil 

Exposure Point: Area near Building 166 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31E+01 

(total) 

2,3,7,8-TCDD TEQ 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 1 .49E-02 

Aroclor-1248 2.31E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 6.03E-06 

mg/kg 1.82E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 1.49E-02 

mg/kg 2.31E+01 

mg/kg 6.03E-06 

mg/kg 1.82E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 1.49E-02 

mg/kg 2.31E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non·Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation ( 1) 

mg/kg M 5.7E-12 mg/kg-day mg/kg-day NA 

mg/kg M 1.7E-08 mg/kg-day mg/kg-day NA 

mg/kg M 4.0E-08 mg/kg-day mg/kg-day NA 

mg/kg M 5.5E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.4E-08 mg/kg-day mg/kg-day NA 

mg/kg M 2.2E-05 mg/kg-day mg/kg-day NA 

mg/kg M 1.1E-12 mg/kg-day mg/kg-day NA 

mg/kg M 1.5E-08 mg/kg-day mg/kg-day NA 

mg/kg M 3.4E-08 mg/kg-day mg/kg-day NA 

mg/kg M 4.7E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.2E-08 mg/kg-day mg/kg-day NA 

mg/kg M 2.0E-05 mg/kg-day mg/kg-day NA 

Reference Hazard 
Concentration Quotient 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from SoillABS\ IUSEPA. July 2004\: 

2,3,7,8-TCDD - 0.03 

PAHs-0.13 

PCBS - 0.14 

SWMU 13SOArea 166ChildRecrRME.xls Table? 4/13/2005 8:53 AM 



TABLE 8.12- REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 6.03E·06 

Benzo(a)anthracene 1.82E·02 

Benzo(a)pyrene 4.20E·02 

Benzo(b)fluoranthene 5.80E·02 

lndeno(1,2,3-cd)pyrene 1.49E·02 

Aroclor-1248 2.31E+01 

(total) 

2,3,7,8-TCDD TEQ 6.03E·06 

Benzo(a)anthracene 1.82E·02 

Benzo(a)pyrene 4.20E·02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 1.49E·02 

Aroclor-1248 2.31 E+01 

(Iola I) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1llABSl (USEPA, July 2004): 
2,3,7,8-TCDD • 0.03 
PAHs - 0.13 
PCBS- 0.14 

SWMU 13S0Area 166ChildRecrRME.xls Table8 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units 

Value Units Calculation ( 1) Units 

6.03E·06 mg/kg M 4.9E-13 mg/kg-day 1.5E+05 (mgrKg-day) 

1.82E-02 mg/kg M 1.5E-09 mg/kg-day 7.3E·01 (mglkg-dayr' 

4.20E·02 mg/kg M 3.4E-09 mg/kg-day 7.3E+OO (mg/kg-day)" 

5.80E-02 mg/kg M 4.7E-09 mg/kg-day 7.3E·01 (mg/kg-day)" 

1.49E-02 mg/kg M 1.2E-09 mg/kg-day 7.3E·01 (mg/kg-day)" 

2.31 E+01 mg/kg M 1.9E-06 mg/kg-day 2.0E+OO (mglkg·day)" 

6.03E-06 mg/kg M 9.7E-14 mglkg·day 1.5E+05 (mg/kg-day)' 

1.82E·02 mg/kg M 1.3E-09 mg/kg-day 7.3E·01 (mg/kg-day)" 

4.20E·02 mg/kg M 2.9E-09 mg/kg-day 7.3E+OO (mg/kg·day)'' 

5.80E-02 mg/kg M 4.1E-09 mg/kg-day 7.3E·01 (mglkg·day)'' 

1.49E·02 mg/kg M 1.0E-09 mg/kg-day 7.3E·01 (mg/kg-day)" 

2.31 E+01 mg/kg M 1.7E-06 mg/kg·day 2.0E+OO (mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

7.4E-OB 

1.1E·09 

2.5E·08 

3.4E·09 

8.8E·10 

3.8E-06 

3.9E·06 

1.5E·08 

9.3E-10 

2.1E-08 

3.0E-09 

7.6E-10 

3.5E-06 

3.5E·06 

7.4E·06 

4/13/2005 8:53 AM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.12a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface I Subsu11ace Soil 

Exposure Point: Area near Building 166 

Receptor Population· Recreational User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2.3,7,8-TCDD TEQ 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.BOE-02 

lndeno( 1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.3·1 E+01 

(total) 

2,3,7,8-TCDD TEQ 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.BOE-02 

lndeno(1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 6.03E-06 

mg/kg 1.82E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 1.49E-02 

mg/kg 2.31 E+01 

mg/kg 6.03E-06 

mg/kg 1.82E-02 

mg/kg 4.20E-02 

mg/kg 5.BOE-02 

mg/kg 1.49E-02 

mg/kg 2.31E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Uni ls 

Calculation ( 1) 

mg/kg M 1.4E-12 mg/kg-day mg/kg-day NA 

mg/kg M 4.3E-09 mg/kg-day mg/kg-day NA 

mg/kg M 1.0E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.4E-OB mg/kg-day mg/kg-day NA 

mg/kg M 3.5E-09 mg/kg-day mg/kg-day NA 

mg/kg M 5.5E-06 mg/kg-day mg/kg-day NA 

mg/kg M UE-13 mg/kg-day mg/kg-day NA 

mg/kg M 1.5E-09 mg/kg-day mg/kg-day NA 

mg/kg M 3.4E-09 mg/kg-day mg/kg-day NA 

mg/kg M 4.7E-09 mg/kg-day mg/kg-day NA 

mg/kg M 1.2E-09 mg/kg-day mg/kg-day NA 

mg/kg M 2.0E-06 mg/kg-day mg/kg-day NA 

Reference Hazard 

Concentralion Quolient 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS) (USEPA. July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs - 0.13 

PCBS-0.14 

SWMU 13SOArea 166Child RecrCTE .xis Table 7 4/13/2005 8:59 AM 



TABLE 8.12a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) . 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.SOE-02 

lndeno(1 ,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31 E+01 

(total) 

2,3,7,8-TCDD TEO 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.SOE-02 

lndeno(1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31 E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from Soil(ABSl (USEPA. July 2004): 
2,3,7,8-TCDD - 0.03 

PAHs - 0.13 
PCBS-0.14 

SWMU 13S0Area 166ChildRecrCTE.xls Table8 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units 

Value Units Calculation ( 1) Units 

6.03E·06 mg/kg M 4.1E-14 mg/kg-day 1.5E+05 (mg/kg-day) 

1,82E-02 mg/kg M 1.2E-10 mg/kg-day 7.3E-01 (mg/kg-dayr' 

4.20E-02 mg/kg M 2.8E-10 mg/kg-day 7.3E+OO (mg/kg-dayr' 

5.80E-02 mg/kg M 3.9E-10 mg/kg-day 7.3E-01 (mg/kg-dayr' 

1.49E-02 mg/kg M 1.0E-10 mg/kg-day 7.3E-01 (mgikg-dayr' 

2.31E+01 mg/kg M 1.6E-07 mg/kg-day 2.0E+OO (mg/kg-dayr' 

6.03E-06 mg/kg M 3.2E-15 mg/kg-day 1.5E+05 (mg/kg-day)' 

1.82E-02 mg/kg M 4.2E-11 mg/kg-day 7.3E-01 (mg/kg-dayf' 

4.20E-02 mg/kg M 9.8E-11 mg/kg-day 7.3E+OO (mglkg-dayr' 

5.80E-02 mg/kg M 1.4E-10 mg/kg-day 7.3E-01 (mg/kg-dayr' 

1.49E-02 mg/kg M 3.5E-11 mg/kg-day 7.3E-01 (mg/kg-dayr' 

2.31 E+01 mg/kg M 5.SE-08 mg/kg-day 2.0E+OO (mg/kg-dayr' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

6. lE-09 

9.0E-11 

2.lE-09 

2.9E-10 

7.4E-11 

3.1 E-07 

3.2E-07 

4.9E-10 

3.1E-11 

7.1E-10 

9.9E-11 

2.5E-11 

1.2E-07 

1.2E-07 

4.4E-07 

4/13/2005 8:59 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.13 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF ADULT RECREATIONAL USERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Recreational User 

Receptor Age: Adult 

Paramete Parameter Definition 

Code 

Cs oil Chemical Concentration In Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Cs oil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surtace Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

·AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unltless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME CTE CTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA. December 2002 95% UCL or Max U.S. EPA. December 2002 

100 U.S. EPA, May 1993 50 U.S. EPA. May 1993 

0.5 Professional Judgment 0.5 Professional Judgment 

52 Professional Judgment 26 Professional Judgment 

24 U.S. EPA, May 1993 7 U.S. EPA, May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA. May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

8,760 U.S. EPA, December 1989 2,555 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

9,070 U.S. EPA, August 1997 9,070 U.S. EPA, August 1997 

0.07 U.S. EPA, July 2004 0.01 U.S. EPA, July 2004 

chemical specific U.S. EPA. July 2004 chemical specific U.S. EPA. July 2004 

52 Professional Judgment 26 Professional Judgment 

24 U.S. EPA, December 1989 7 U.S. EPA. December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25.550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1989 

8,760 U.S. EPA, December 1989 2,555 U.S. EPA. December 1989 

1 CDI =Chronic Dally Intake 

Daily Intake Calculations 
Ingestion Intake= (JR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - AME = 3.49E-08 
Noncancer Ingestion Intake - AME = 1.02E-07 

Cancer Dermal Intake - AME= 4.43E-07 
Noncancer Dermal Intake - AME = 1.29E-06 

SWMU 13SOArea 166AdultRecrRME.xls Table4 

Cancer Ingestion Intake - CTE = 2.54E-09 
Noncancer Ingestion Intake - CTE = 2.54E-08 

Cancer Dermal Intake - CTE = 9.23E-09 
Noncancer Dermal Intake - CTE = 9.23E-08 

Intake Equation/ 

Model Name 

Ingestion CDI ' (mg/kg/day) = 

Csoil x IR x Fix EF x ED x CF 

SW x AT 

U.S. EPA, December 1989 

Dermal CDI'" (mg/kg/day)= 

Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA. December 1989 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.13 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 
Exposure Medium: Surtace I Subsurtace Soil 

Exposure Point: Area near Building 166 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31 E+01 

(total) 

2,3,7,8-TCDD TEO 6.03E·06 

Benzo(a)anthracene t .82E·02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E·02 

lndeno( t ,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 6.03E-06 

mg/kg 1.82E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 1.49E·02 

mg/kg 2.31E+01 

mg/kg 6.03E-06 

mg/kg 1.82E-02 

mg/kg 4.20E-02 

mg/kg 5.80E·02 

mg/kg 1.49E-02 

mg/kg 2.31E+Ot 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation (1) 

mg/kg M 6.1E-13 mg/kg-day mg/kg-day NA 

mg/kg M 1.9E-09 mg/kg-day mg/kg-day NA 

mg/kg M 4.3E-09 mg/kg-day mg/kg-day NA 

mg/kg M 5.9E-09 mg/kg-day mg/kg-day NA 

mg/kg M 1.5E·09 mg/kg-day mg/kg-day NA 

mg/kg M 2.4E-06 mg/kg-day mg/kg-day NA 

mg/kg M 2.3E-13 mg/kg-day mg/kg-day NA 

mg/kg M 3.1E-09 mg/kg-day mg/kg-day NA 

mg/kg M 7.tE-09 mg/kg-day mg/kg-day NA 

mg/kg M 9.7E-09 mg/kg-day mg/kg-day NA 

mg/kg M 2.5E-09 mg/kg-day mg/kg-day NA 

mg/kg M 4.2E-06 mg/kg-day mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 
Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs-0.13 

PCBS - 0, 14 

SWMU 13SOArea 166AdultRecrRME.xls Table? 4/13/2005 8:52 AM 



TABLE 8.13- REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3·cd)pyrene 1.49E-02 

Aroclor-1248 2.31 E+01 

(total) 

2,3,7,8-TCDD TEO 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31 E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABS) (USEPA, July 2004): 

2,3,7,8-TCDD • 0.03 

PAHs • 0.13 

PCBS • 0.14 

SWMU13SOArea166AdultRecrRME.xls Table8 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units 

Value Units Calculation ( 1) Units 

6.03E-06 mg/kg M 2.1E-13 mg/kg-day 1.5E+05 (mg/kg-day)' 

1.82E·02 mg/kg M 6.3E-10 mg/kg-day 7.3E-01 (mg/kg-day)'' 

4.20E-02 mg/kg M 1.5E-09 mg/kg-day 7.3E+OO (mg/kg-day)" 

5.80E-02 mg/kg M 2.0E-09 mg/kg-day 7.3E·01 (mg/kg-day)' 

1 .49E-02 mg/kg M 5.2E-10 mg/kg-day 7.3E-01 (mg/kg-day)'' 

2.31 E+01 mg/kg M 8.1E-07 mg/kg-day 2.0E+OO (mg/kg-day)' 

6.03E·06 mg/kg M 8.0E-14 mg/kg-day 1 .5E+05 (mg/kg-day) 

1.82E-02 mg/kg M 1.0E-09 mg/kg-day 7.3E-01 (mg/kg-day)' 

4.20E-02 mg/kg M 2.4E-09 mg/kg-day 7.3E+OO (mg/kg-day)' 

5.80E·02 mg/kg M 3.3E-09 mg/kg-day 7.3E·01 (mg/kg-day)' 

1.49E·02 mg/kg M 8.6E-10 mg/kg-day 7.3E-01 (mg/kg-day)'' 

2.31 E+01 mg/kg M 1.4E-06 mg/kg-day 2.0E+OO (mg/kg-day)' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

3.2E-08 

4.6E-10 

1.1E-08 

1.5E-09 

3.8E-10 

1.6E·06 

1.7E·06 

1.2E·08 

7.7E-10 

1.8E-08 

2.4E-09 

6.2E·10 

2.9E·06 

2.9E-06 

4.6E-06 

4/13/2005 8:52 AM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.13a- CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soll 

Exposure Medium: Surtace I Subsurtace Soil 

Exposure Point: Area near Building 166 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3.7,8-TCDD TEO 6.03E·06 

Benzo(a)anthracene 1.82E·02 

Benzo(a)pyrene 4.20E·02 

Benzo(b)fluoranthene 5.BOE-02 

lndeno(1,2,3-cd)pyrene 1.49E·02 

Aroclor-1248 2.31E+01 

(total) 

2,3,7,8·TCDD TEQ 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.BOE-02 

lndeno(1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 6.03E·06 

mg/kg 1.82E-02 

mg/kg 4.20E·02 

mg/kg 5.80E-02 

mg/kg 1.49E-02 

mg/kg 2.31E+01 

mg/kg 6.03E-06 

mg/kg 1.82E-02 

mg/kg 4.20E-02 

mg/kg 5.BOE-02 

mg/kg 1.49E·02 

mg/kg 2.31E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 
Units for Hazard Units 

Calculation (1) 

mg/kg M 1.5E·13 mg/kg-day mg/kg-day NA 

mg/kg M 4.6E·10 mg/kg-day mg/kg·day NA 

mg/kg M 1.1E·09 mg/kg-day mgikg·day NA 

mg/kg M 1.5E·09 mg/kg-day mg/kg·day NA 

mg/kg M 3.8E-10 mg/kg-day mg/kg-day NA 

mg/kg M 5.9E·07 mg/kg-day mgikg·day NA 

mg/kg M 1.7E-14 mg/kg-day mg/kg-day NA 

mg/kg M 2.2E-10 mg/kg-day mg/kg-day NA 

mg/kg M 5.0E-10 mg/kg-day mg/kg-day NA 

mg/kg M 7.0E-10 mg/kg-day mg/kg-day NA 

mg/kg M 1.8E-10 mg/kg-day mg/kg-day NA 

mg/kg M 3.0E-07 mgikg·day mg/kg-day NA 

Reference Hazard 

Concentra!ion Quotient 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (USEPA. July 2004): 

2,3, 7,8· TCDD • 0.03 

PAHs • 0.13 

PCBS - 0.14 

SWMU 13S0Area 166AdultRecrCTE.xls Table? 4/13/2005 8:56 AM 



TABLE 8.13a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 6.03E·06 

Benzo(a)anthracene 1.82E·02 

Benzo(a)pyrene 4.20E·02 

Benzo(b)fluoranthene 5.80E·02 

lndeno(1,2,3-cd)pyrene 1.49E·02 

Aroclor· 1248 2.31 E+01 

(total) 

2,3,7,8-TCDD TEQ 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4,20E·02 

Benzo(b)fluoranthene 5.80E·02 

lndeno(l ,2,3-cd)pyrene 1.49E·02 

Aroclor-1248 2.31 E+Ol 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

Dermal Absorption Fraction from So1l(ABS) (USEPA, July 2004): 
2,3,7,8-TCDD · 0.03 
PAHs-0.13 
PCBS • 0.14 

SWMU 13SOArea 166AdultRecrCTE.xls Table8 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC tor Risk (Cancer) (Cancer) Factor Factor Units 
Value Units Calculation ( 1) Units 

6.03E·06 mg/kg M 1.5E·14 mg/kg-day 1.5E+05 (mg1kg·day) 

1.82E·02 mg/kg M 4.6E·11 mg/kg-day 7.3E·01 (mg/kg-day)' 

4.20E·02 mglkg M 1.1E·10 mg/kg-day 7.3E+OO (mg/kg·day)' 

5.80E-02 mglkg M 1.5E-10 mg/kg-day 7.3E·01 (mglkg·dayr' 

1.49E·02 mglkg M 3.8E·11 mg/kg-day 7.3E·01 (mg/kg-day)' 

2.31E+01 mglkg M 5.9E-08 mg/kg-day 2.0E+OO (mg/kg-day)'' 

6.03E·06 mglkg M 1.7E·15 mglkg-day 1.5E+05 (mglkg·day) 

1.82E·02 mglkg M 2.2E·11 mg/kg-day 7.3E-01 (mg/kg-day)"' 

4.20E·02 mglkg M 5.0E-11 mg/kg-day 7.3E+OO (mg/kg-day)' 

5.80E-02 mglkg M 7.0E-11 mg/kg-day 7.3E·01 (mg/kg-day)'' 

1.49E·02 mglkg M 1.8E·11 mg/kg-day 7.3E-01 (mg/kg-day)' 

2.31 E+Ol mglkg M 3.0E-08 mg/kg-day 2.0E+OO (mg/kg-day)' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

2.3E·09 

3.4E·11 

7.8E·10 

1.lE-10 

2.8E-11 

1.2E-07 

1.2E·07 

2.5E-10 

1.6E-11 

3.7E·10 

5 1 E-11 

1.3E-11 

60E·08 

6.1E·08 

1.8E·07 

4/13/2005 8:56 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.14 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF FUTURE CHILD RESIDENTS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Residents 

Receptor Age: Child 

Paramete1 Parameter Definition 

Code 

Cs oil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csoil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm'iday 

mg/cm' 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

200 U.S. EPA. May 1993 100 U.S. EPA. May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 

350 U.S. EPA, May 1993 234 U.S. EPA. May 1993 

6 U.S. EPA, May 1993 2 U.S. EPA, May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA. December 1989 

15 U.S. EPA. May 1993 15 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

2,190 U.S. EPA, December 1989 730 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA. December 1989 

2,800 U.S. EPA. July 2004 2,800 U.S. EPA, July 2004 

0.2 U.S. EPA, July 2004 0.04 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

350 U.S. EPA, May 1993 234 U.S. EPA. May 1993 

6 U.S. EPA. December 1989 2 U.S. EPA, December 1989 

15 U.S. EPA, May 1993 15 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1989 

2,190 U.S. EPA, December 1989 730 U.S. EPA, December 1989 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake== (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake== (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME == 1. 1 OE-06 
Noncancer Ingestion Intake - RME == 1.28E-05 

Cancer Dermal Intake - RME == 3.07E-06 
Noncancer Dermal Intake - RME == 3.58E-05 
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Cancer Ingestion Intake - GTE== 1.22E-07 
Noncancer Ingestion Intake - GTE== 4.27E-06 

Cancer Dermal Intake - GTE == 1.37E-07 
Noncancer Dermal Intake - GTE== 4.79E-06 

Intake Equation/ 

Model Name 

Ingestion CDl1
'
1 (mg/kg/day)= 

Csoil x IR x F·1 x EF x ED x CF 

BW x AT 

U.S. EPA. December 1989 

Dermal CDl1' 1 (mg/kg/day)= 

Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA. December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.14 • REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 
Exposure Point: Area near Building 166 

Receptor Population: Residents 

Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31E+01 

(total) 

2,3,7,8-TCDD TEQ 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 6.03E-06 

mg/kg 1.82E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 1.49E-02 

mg/kg 2.31E+01 

mg/kg 6.03E-06 

mg/kg 1.82E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 1.49E-02 

mglkg 2.31E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation ( 1) 

mg/kg M 7.7E-11 mg/kg-day mg/kg-day NA 

mg/kg M 2.3E-07 mg/kg-day mg/kg-day NA 

mg/kg M 5.4E-07 mg/kg-day mg/kg-day NA 

mg/kg M 7.4E-07 mg/kg-day mg/kg-day NA 

mglkg M 1.9E-07 mg/kg-day mg/kg-day NA 

mg/kg M 3.0E-04 mg/kg-day mg/kg-day NA 

mg/kg M 6.5E-12 mg/kg-day mg/kg-day NA 

mg/kg M 8.5E-08 mg/kg-day mg/kg-day NA 

mg/kg M 2.0E-07 mg/kg-day mg/kg-day NA 

mg/kg M 2.7E-07 mg/kg-day mg/kg-day NA 

mg/kg M 6.9E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.2E-04 mg/kg-day mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (USEPA. July 2004): 

2,3, 7,8-TCDD - 0.03 

PAHs • 0.13 

PCBS • 0.14 

SWMU13S0Area166ChildResRME.xls Table? 4/13/2005 9:00 AM 



TABLE 8.14 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Roule 

lngeslion 

Dermal 

Scenario Timeframe: Fulure 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point Area near Building 166 

Receplor Population: Residents 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 6.03E-06 

Benzo(a)anlhracene 1.82E-02 
Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranlhene 5.80E-02 

lndeno(1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31 E+01 

(lolal) 

2,3,7,8-TCDD TEQ 6.03E-06 

Benzo(a)anlhracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranlhene 5.80E-02 

lndeno(1,2,3-cd)pyrene 1.49E·02 

Aroclor-1248 2.31 E+Ol 

(Iola I) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mgil<g 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABS) (USEPA, July 2004): 

2,3,7,8-TCDD - 0.03 
PAHs-0.13 

PCBS-0.14 

SWMU 13S0Area 166ChildResRME.xls Table8 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selecled lnlake lnlake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Faclor Factor Units 

Value Units Calculalion (1) Unils 

6.03E·06 mg/kg M 6.6E-12 mg/kg-day 1 .5E+05 {mgikg·day) 

1.82E-02 mg/kg M 2.0E-08 mg/kg-day 7.3E-01 (mg/kg·day)'' 

4.20E-02 mg/kg M 4.6E-08 mg/kg·day 7.3E+OO (mg/kg-day)" 

5.80E-02 mg/kg M 6.4E-08 mg/kg-day 7.3E-01 (mg/kg-day)' 

1.49E-02 mg/kg M 1.6E-08 mg/kg-day 7.3E-01 (mg/kg·day)' 

2.31 E+01 mg/kg M 2.5E-05 mg/kg-day 2.0E+OO (mg/kg-day)' 

6.03E-06 mg/kg M 5.5E-13 mg/kg-day 1 .5E+05 (mg/kg-day) 

1.82E-02 mg/kg M 7.3E-09 mg/kg-day 7.3E-01 (mg/kg-day)" 

4.20E-02 mg/kg M 1.?E-08 mg/kg·day 7.3E+OO (mg/kg-day)' 

5.80E-02 mg/kg M 2.3E-08 mg/kg-day 7.3E-01 (mg/kg-day)·' 

1.49E-02 mg/kg M 5.9E-09 mg/kg-day 7.3E-01 (mg/kg-day)' 

2.31 E+01 mg/kg M 9.9E-06 mg/kg-day 2.0E+OO (mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

9.9E-07 

1.5E-08 

3.4E-07 

4.6E-08 

1.2E-08 

5.1E-05 

5.2E-05 

8.3E-08 

5.3E-09 

1.2E-07 

1.?E-08 

4.3E-09 

2.0E-05 

2.0E-05 

7.2E-OS 

4/13/2005 9:00 AM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.14a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surtace I Subsurtace Soil 

Exposure Point: Area near Building 166 
Receptor Population: Residents 
Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(l ,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31E+01 

(total) 

2,3,7,8-TCDD TEQ 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(l ,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 6.03E-06 

mg/kg 1.82E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 1.49E-02 

mg/kg 2.31E+01 

mg/kg 6.03E-06 

mg/kg 1.82E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 1.49E-02 

mg/kg 2.31 E+Ol 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 
Calculation (1) 

mg/kg M 2.6E-11 mg/kg-day mg/kg-day NA 

mg/kg M 7.8E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.8E-07 mg/kg-day mg/kg-day NA 

mg/kg M 2.5E-07 mg/kg-day mg/kg-day NA 

mg/kg M 6.4E-08 mg/kg-day mg/kg-day NA 

mg/kg M 9.9E-05 mg/kg-day mg/kg-day NA 

mg/kg M 8.7E·13 mg/kg-day mg/kg-day NA 

mg/kg M 1.lE-08 mg/kg-day mg/kg-day NA 

mg/kg M 2.6E-08 mg/kg-day mg/kg-day NA 

mg/kg M 3.6E-08 mg/kg-day mg/kg-day NA 

mg/kg M 9.2E-09 mg/kg-day mg/kg-day NA 

mg/kg M 1.6E-05 mg/kg-day mg/kg-day NA 

Reference Hazard 

Concentration Ouolient 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs • 0.13 

PCBS - 0.14 

SWMU13SOArea166ChildResCTE.xls Table? 4/13/2005 9:00 AM 



TABLE 8.14a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Residents 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31 E+01 

(total) 

2,3,7,8-TCDD TEQ 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31 E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABS) (USEPA, July 2004): 

2,3,7,8-TCDD - 0.03 
PAHs-0.13 
PCBS - 0.14 

SWMU13S0Area 166ChildResCTE.xls Table8 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor Factor Unils 

Value Units Calculation ( 1) Unils 

6.03E-06 mg/kg M 7.4E-13 mg/kg-day 1.5E+05 (mg/kg-day) 

1.82E-02 mg/kg M 2.2E-09 mg/kg-day 7.3E-01 (mg/kg-day)"' 

4.20E-02 mg/kg M 5.1E-09 mg/kg-day 7.3E+OO (mg/kg-day)"' 

5.80E-02 mg/kg M 7.1E-09 mg/kg-day 7.3E-01 (mg/kg-day)' 

1.49E-02 mg/kg M 1.8E-09 mg/kg-day 7.3E-01 (mg/kg-day)"' 

2.31 E+01 mg/kg M 2.8E-06 mg/kg-day 2.0E+OO (mg/kg-day)' 

6.03E-06 mg/kg M 2.5E-14 mg/kg-day 1.5E+05 (mg/kg-day) 

1.82E-02 mg/kg M 3.2E-10 mg/kg-day 7.3E-01 (mg/kg-day)' 

4.20E-02 mg/kg M 7.5E-10 mg/kg-day 7.3E+OO (mg/kg-day)' 

5.80E-02 mg/kg M 1.0E-09 mg/kg-day 7.3E-01 (mg/kg-day)"' 

1.49E-02 mg/kg M 2.SE-10 mg/kg-day 7.3E-01 (mg/kg-day)"' 

2.31E+01 mg/kg M 4.4E-07 mg/kg-day 2.0E+OO (mg/kg-day)"' 

Total Risk Across Alt Exposure Routes/Pathways 

Cancer 
Risk 

1.1E-07 

1.SE-09 

3.7E-08 

5.2E-09 

1.3E-09 

5.7E-06 

5.BE-06 

3.7E-09 

2.4E-10 

5.5E-09 

7.5E-10 

1.9E-10 

8.9E-07 

9.0E-07 

6.7E-06 

4/13/2005 9:00 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.15 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF FUTURE ADULT RESIDENTS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Residents 

Receptor Age: Adult 

Parameter Parameter Definition 

Code 

Cs oil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time {Non-Cancer) 

Csoil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soll to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 

350 U.S. EPA, May 1993 234 U.S. EPA, May 1993 

24 U.S. EPA, May 1993 7 U.S. EPA. May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

8,760 U.S. EPA, December 1989 2,555 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

5,700 U.S. EPA, July 2004 5,700 U.S. EPA, July 2004 

0.07 U.S. EPA, July 2004 0.01 U.S. EPA. July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

350 U.S. EPA, May 1993 234 U.S. EPA. May 1993 

24 U.S. EPA, December 1989 7 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1989 

8,760 U.S. EPA, December 1989 2,555 U.S. EPA, December 1989 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IA x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - AME = 4.70E-07 
Noncancer Ingestion Intake - AME = 1.37E-06 

Cancer Dermal Intake - AME= 1.87E-06 
Noncancer Dermal Intake - AME= 5.47E-06 

SWMU13SOArea166AdultAesAME.xls Table4 

Cancer Ingestion Intake - CTE = 4.58E-08 
Noncancer Ingestion Intake - CTE = 4.58E-07 

Cancer Dermal Intake - CTE = 5.22E-08 
Noncancer Dermal Intake - CTE = 5.22E-07 

Intake Equation/ 

Model Name 

Ingestion COi' (mg/kg/day) = 

Csoil x IR x Fix EF x ED x CF 

BW x AT 

U.S. EPA, December 1989 

Dermal COi'" (mg/kg/day)= 

Csoil x CF x SA x AF x ABS x EF x ED 

SW x AT 

U.S. EPA, December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.15 • REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface I Subsurface Soll 

Exposure Point: Area near Building 166 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3, 7,8-TCDD TEO 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1 ,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31E+01 

(total) 

2,3,7,8-TCDD TEO 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1 .2.3-cd)pyrene 1 .49E-02 

Aroclor-1248 2.31 E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 6.03E-06 

mg/kg 1.82E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 1.49E-02 

mg/kg 2.31E+01 

mg/kg 6.03E-06 

mg/kg 1.82E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 1.49E-02 

mg/kg 2.31E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation (1) 

mg/kg M 8.3E-12 mg/kg-day mg/kg-day NA 

mg/kg M 2.5E-08 mg/kg-day mg/kg-day NA 

mg/kg M 5.8E-08 mg/kg-day mg/kg-day NA 

mg/kg M 7.9E-08 mg/kg-day mg/kg-day NA 

mg/kg M 2.0E-08 mg/kg-day mg/kg-day NA 

mg/kg M 3.2E-05 mg/kg-day mg/kg-day NA 

mg/kg M 9.9E-13 mg/kg-day mg/kg-day NA 

mg/kg M 1.3E-08 mg/kg-day mg/kg-day NA 

mg/kg M 3.0E-08 mg/kg-day mg/kg-day NA 

mg/kg M 4.1E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.1E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.8E-05 mg/kg-day mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 
Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs - 0.13 

PCBS-0.14 

SWMU13SOArea166AdultResRME.xls Table? 4/13/2005 9:01 AM 



TABLE 8.15 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1.2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31 E+01 

(total) 

2,3,7,8-TCDD TEQ 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31 E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABSl (USEPA, July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs - 0.13 

PCBS - 0.14 

SWMU13SOArea166AdultResRME.xls Table8 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units 

Value Units Calculation ( 1) Units 

6.03E-06 mg/kg M 2.8E-12 mg/kg-day 1.5E+05 (mgtkg-day) 

1.82E-02 mg/kg M 8.5E-09 mg/kg-day 7.3E-01 (mg/kg-day)" 

4.20E-02 mg/kg M 2.0E-08 mg/kg-day 7.3E+OO (mg/kg-day)' 

5.80E-02 mg/kg M 2.7E-08 mg/kg-day 7.3E-01 (mg/kg-day)' 

1.49E-02 mg/kg M 7.0E-09 mg/kg-day 7.3E-01 (mg/kg-day)'' 

2.31 E+01 mg/kg M 1.1E-05 mg/kg-day 2.0E+OO (mg/kg-day)' 

6.03E-06 mg/kg M 3.4E-13 mg/kg-day 1.5E+05 (mg/kg-day) 

1.82E-02 mg/kg M 4.4E-09 mg/kg-day 7.3E-01 (mg/kg-day)" 

4.20E-02 mg/kg M 1.0E-08 mg/kg-day 7.3E+OO (mg/kg-day)' 

5.80E-02 mg/kg M 1.4E-08 mg/kg-day 7.3E-01 (mg/kg-day)'' 

1.49E-02 mg/kg M 3.6E-09 mg/kg-day 7.3E-01 (mg/kg-day)" 

2.31 E+01 mg/kg M 6.1E-06 mg/kg-day 2.0E+OO (mg/kg-day)'' 

Total Risk Across Alt Exposure Routes/Pathways 

Cancer 
Risk 

4.2E-07 

6.2E-09 

1.4E-07 

2.0E-08 

5.1 E-09 

2.2E-05 

2.2E-05 

5.1E-08 

3.2E-09 

7.5E-08 

1.0E-08 

2.6E-09 

1.2E-05 

1.2E-05 

3.SE-05 

4/13/2005 9:01 AM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.15a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2.3. 7,8-TCDD TEQ 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31 E+01 

(total) 

2,3,7,8-TCDD TEQ 6.03E-06 

Benzo(a)anthracene 1.82E-02 

Benzo(a)pyrene 4.20E-02 

Benzo(b)fluoranthene 5.80E-02 

lndeno( 1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 6.03E-06 

mg/kg 1.82E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 1.49E-02 

mg/kg 2.31E+01 

mg/kg 6.03E-06 

mg/kg 1.82E-02 

mg/kg 4.20E-02 

mg/kg 5.80E-02 

mg/kg 1.49E-02 

mg/kg 2.31E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference. 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation (1) 

mg/kg M 2.8E-12 mg/kg-day mg/kg-day NA 

mg/kg M 8.3E-09 mg/kg-day mg/kg-day NA 

mg/kg M 1.9E-08 mg/kg-day mg/kg-day NA 

mg/kg M 2.?E-08 mg/kg-day mg/kg-day NA 

mg/kg M 6.8E-09 mg/kg-day mg/kg-day NA 

mg/kg M 1.1E-05 mg/kg-day mg/kg-day NA 

mg/kg M 9.4E-14 mg/kg-day mg/kg-day NA 

mg/kg M 1.2E-09 mg/kg-day mg/kg-day NA 

mg/kg M 2.9E-09 mg/kg-day mg/kg-day NA 

mg/kg M 3.9E-09 mg/kg-day mg/kg-day NA 

mg/kg M 1.0E-09 mg/kg-day mg/kg-day NA 

mg/kg M 1.?E-06 mg/kg-day mg/kg-day NA 

Reference Hazard 

Concentration Ouolient 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 
Dermal Absorption Fraction from Soil(ABS) (USEPA. July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs-0.13 

PCBS - 0.14 

SWMU13SOArea166AdultResCTE.xls Table? 4/13/2005 8:52 AM 



TABLE 8.15a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 166 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8·TCDD TEQ 6.03E·06 

Benzo(a)anthracene 1.82E·02 

Benzo(a)pyrene 4.20E·02 

Benzo(b)fluoranthene 5.80E·02 

lndeno(1,2,3·cd)pyrene 1.49E·02 

Aroclor· 1248 2.31 E+01 
(total) 

2,3,7,8-TCDD TEO 6.03E·06 

Benzo(a)anthracene 1.82E·02 

Benzo(a)pyrene 4.20E·02 

Benzo(b)fluoranthene 5.80E-02 

lndeno(1,2,3-cd)pyrene 1.49E-02 

Aroclor-1248 2.31 E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABSl (USEPA, July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs-0.13 
PCBS - 0.14 

SWMU13S0Area166AdultResCTE.xls Table8 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units 

Value Units Calculation (1) Units 

6.03E·06 mg/kg M 2.8E·13 mg/kg·day 1.5E+05 (mg/kg·day) 

1.82E·02 mg/kg M 8.3E·10 mg/kg·day 7.3E·01 (mg/kg·day) ' 

4.20E·02 mg/kg M 1.9E·09 mg/kg·day 7.3E+OO (mg/kg·day)' 

5.80E·02 mg/kg M 2.7E·09 mg/kg·day 7.3E·01 (mg/kg·day)" 

1.49E·02 mg/kg M 6.8E-10 mg/kg-day 7.3E-01 (mg/kg-day)' 

2.31 E+01 mg/kg M 1.1 E-06 mg/kg·day 2.0E+OO (mg/kg·day)" 

6.03E-06 mg/kg M 9.4E·15 mg/kg·day 1.5E+05 (mg/kg·day) 

1.82E·02 mg/kg M 1.2E·10 mg/kg·day 7.3E·01 (mg/kg·day)' 

4.20E·02 mg/kg M 2.9E·10 mg/kg·day 7.3E+OO (mg/kg·day)" 

5.80E·02 mg/kg M 3.9E-10 mg/kg·day 7.3E·01 (mg/kg·day)" 

1.49E-02 mg/kg M 1.0E-10 mg/kg-day 7.3E·01 (mg/kg·day)" 

2.31 E+01 mg/kg M 1.7E·07 mg/kg·day 2.0E+OO (mg/kg·day)"' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

4.1E·08 

6 1 E·10 

1.4E·08 

1.9E·09 

5.0E·10 

2.tE·06 

2.2E-06 

1.4E·09 

9.0E·11 

2.1E·09 

2.9E·10 

7.4E·11 

3 4E·07 

3.4E-07 

2.SE-06 

4/13/2005 8:57 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.16 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF CONSTRUCTION WORKERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 166 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Parameter Parameter Definition 

Code 

Cs oil Chemical Concentration in Soil 

IA Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Cs oil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soll to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

uriitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm' 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

330 U.S. EPA, December 2002 165 Professional Judgement 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 

150 Professional Judgement 150 Professional Judgement 

1 Professional Judgement 1 Professional Judgement 

1.0E-06 U.S. EPA, December 1989 1.0E·06 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1989 

365 U.S. EPA, December 1989 365 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UQL or Max U.S. EPA, December 2002 

1.0E·06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

3,300 U.S. EPA, July 2004 3,300 U.S. EPA, July 2004 

0.3 U.S. EPA, July 2004 0.1 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

150 Professional Judgement 150 Professional Judgement 

1 Professional Judgement 1 Professional Judgement 

70 U.S. EPA. May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

365 U.S. EPA, December 1989 365 U.S. EPA, December 1989 

1 CDI =Chronic Dally Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 2.77E-08 
Noncancer Ingestion Intake - RME = 1.94E-06 

Cancer Dermal Intake - RME = 8.30E-08 
Noncancer Dermal Intake - RME = 5.81 E-06 

SWMU13Bldg166ConstWRME.xls Table4 

Cancer Ingestion Intake - CTE = 1.38E-08 
Noncancer Ingestion Intake - CTE = 9.69E-07 

Cancer Dermal Intake - CTE = 2.77E-08 
Noncancer Dermal Intake - CTE = 1.94E-06 

Intake Equation/ 

Model Name 

Ingestion CDI 1 (mg/kg/day) = 

Csoil x IA x Fix EF x ED x CF 

BW x AT 

U.S. EPA, December 1989 

Dermal CDl1
'
1 (mg/kg/day)= 

Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA, December 1989 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.16 • REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surtace and Subsurtace Soil 

Exposure Point: Building 166 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinltrotoluene 4.49E-01 

HMX 1.44E+OO 

ROX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

2.4, 6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E·01 

HMX 1.44E+OO 

ROX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11 E-01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E-01 

mg/kg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.11E-01 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E-01 

mg/kg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.11E-01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Uni ls 
Calculation ( 1) 

mg/kg M 3.7E-06 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 7.8E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 8.7E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 2.8E·06 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 3.8E-06 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 2.8E-02 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 1.4E-05 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 1.5E-04 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 4.1E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 3.5E-07 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 1.4E-08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 2.3E-08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 5.0E-08 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 1.7E-07 mg/kg-day 3.0E-03 mglkg·day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 1.3E-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.1E-05 mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 7.3E-03 

NA 3.9E-03 

NA 4.3E-03 

NA 5.6E-05 

NA 1.3E·03 

NA 2.8E-02 

NA 4.8E-02 

NA 2.1E-03 

NA 1.4E-03 

9.6E-02 

NA 7.0E·04 

NA 7.0E-05 

NA 1.2E·04 

NA 1.0E-06 

NA 5 7E-05 

NA 

NA •.3E-03 

NA 

NA 

5.3E-03 

Total Hazard Index Across All Exposure Routes/Pathways 1.0E-01 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 

SWMU 13Bldg 166ConstW AME.xis Table? 

RDX - 0.015 

Arsenic - 0.03 

Other Metals - not evaluated for dermal contact with soil. 

4/13/2005 7:48 AM 



TABLE 8.16 - REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE/SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 166 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 1.89E+OO 
2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

ROX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

2,4,6· Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E·01 

HMX 1.44E+OO 

ROX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABS) (USEPA, July 2004\: 
2,4,6· Trinitrotoluene - 0.032 HMX - 0.006 
2-Amino-4,6-dinitrotoluene · 0.006 
4-Amino-2,6-dinitrotoluene - 0.009 

RDX - 0.015 
Arsenic • 0.03 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

1.89E+OO mg/kg M 
4.00E-01 mg/kg M 

4.49E·01 mg/kg M 

1.44E+OO mg/kg M 

1.96E+OO mg/kg M 

1.43E+04 mg/kg M 

7.44E+OO mg/kg M 

7.49E+01 mg/kg M 

2.11E-01 mg/kg M 

1.89E+OO mg/kg M 

4.00E-01 mg/kg M 

4.49E-01 mg/kg M 

1.44E+OO mg/kg M 

1.96E+OO mg/kg M 

1.43E+04 mg/kg M 

7.44E+OO mg/kg M 

7.49E+01 mg/kg M 

2.11E-01 mg/kg M 

Other Metals - not evaluated for dermal contact with soil. 

SWMU13Bldg166ConstWRME.xls Table8 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 

Units 

5.2E·08 mg/kg-day 3.0E-02 (mg/kg-day)' 

1.1E-08 mg/kg-day (mg/kg-day)'' 

1.2E-08 mg/kg-day (mg/kg-day)" 

4.0E-08 mg/kg-day (mg/kg-day)" 

5.4E-08 mg/kg-day 1.1E-01 (mg/kg-day)" 

4.0E-04 mg/kg-day (mg/kg-day)" 

2.1E-07 mg/kg-day 1.5E+OO (mg/kg-day)" 

2.1E-06 mg/kg-day (mg/kg-day)'' 

5.8E-09 mg/kg-day (mg/kg-day)·' 

5.0E-09 mg/kg-day 3.0E-02 (mg/kg-day)' 

2.0E-10 mg/kg-day (mg/kg-day)" 

3.4E·10 mg/kg-day (mg/kg-day)" 

7.2E-10 mg/kg-day (mg/kg-day)'' 

2.4E-09 mg/kg-day 1.1E-01 (mg/kg-day)" 

mg/kg-day (mg/kg-day) ' 

1.9E-08 mg/kg-day 1.5E+OO (mg/kg-day) ' 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

1.6E-09 

60E·09 

3.1 E-07 

3.2E·07 

1.5E·10 

2.7E-10 

2.8E-08 

2.8E·08 

3.4E·07 

4/13/2005 7:48 AM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.16a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surface and Subsurface Soil 
Exposure Medium: Surface and Subsurlace Soil 
Exposure Point: Building 166 
Receptor Population: Construction Worker 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,4,6-T rinitrotoluene 1.89E+OO 

2-Amino-4.6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

2, 4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dlnitrotoluene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E·01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E-01 

mg/kg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.11 E-01 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E·01 

mg/kg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.11E·01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non·Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation ( 1) 

mg/kg M 1.BE-06 mg/kg·day 5.0E-04 mg/kg-day NA 

mg/kg M 3.9E·07 mg/kg-day 2.0E-04 mg/kg·day NA 

mg/kg M 4.3E-07 mg/kg·day 2.0E-04 mg/kg·day NA 

mg/kg M 1.4E-06 mgikg·day 5.0E-02 mg/kg·day NA 

mg/kg M 1.9E-06 mg/kg·day 3.0E-03 mg/kg-day NA 

mg/kg M 1.4E·02 mg/kg-day 1.0E+OO mg/kg·day NA 

mg/kg M 7.2E-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 7.3E-05 mg/kg-day 7.0E·02 mg/kg-day NA 

mg/kg M 2.0E-07 mg/kg-day 3.0E·04 mg/kg-day NA 

mg/kg M 1.2E-07 mg/kg-day 5.0E·04 mg/kg-day NA 

mg/kg M 4.7E-09 mg/kg-day 2.0E-04 mg/kg·day NA 

mg/kg M 7.BE-09 mg/kg-day 2.0E·04 mg/kg-day NA 

mg/kg M 1.7E-08 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 5. 7E-08 mg/kg-day 3.0E-03 mg/kg·day NA 

mg/kg M mg/kg-day 1.0E+OO mgikg·day NA 

mg/kg M 4.3E-07 mg/kg·day 3.0E·04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.1E-05 mg/kg·day NA 

Reference Hazard 
Concentrat1on Ouot1en1 

Units 

NA 3.7E·03 

NA 1 9E·03 

NA 2.2E·03 

NA 2.BE·OS 

NA 6 3E·04 

NA 1.4E·02 

NA 2.4E-02 

NA 1.0E-03 

NA 6.8E·04 

4.BE·02 

NA 2.3E-04 

NA 2.3E·05 

NA 3.9E-05 

NA 3.3E·07 

NA 1.9E·05 

NA 

NA 1.4E-03 

NA 

NA 

1.BE-03 

Total Hazard Index Across All Exposure Routes/Pathways 5.0E-02 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX • 0.006 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene • 0.009 

SWMU 13Bldg166ConstWCTE.xls Table? 

ROX - 0.015 

Arsenic - 0.03 

Other Metals • not evaluated for dermal contact with soil. 

4/13/2005 7:48 AM 



TABLE 8.16a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE/SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Expos!Jre 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 166 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

ROX 1.96E+OO 

Aluminum 1.43E+04 

Arseriic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2 ,6·dinitrotol uene 4.49E-01 

HMX 1.44E+OO 

ROX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

Medium 

EPC 
Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from SoillABS) IUSEPA, July 2004): 
2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 
2-Amino-4,6-dinitrotoluene - 0.006 
4-Amino-2,6-dinitrotoluene - 0.009 

ROX· 0.015 
Arsenic - 0.03 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation ( 1) 

1.89E+OO mg/kg M 

4.00E-01 mg/kg M 

4.49E-01 mg/kg M 

1.44E+OO mg/kg M 

1.96E+OO mg/kg M 

1.43E+04 mg/kg M 

7.44E+OO mg/kg M 

7.49E+01 mg/kg M 

2.11E-01 mg/kg M 

1.89E+OO mg/kg M 

4.00E-01 mg/kg M 

4.49E-01 mg/kg M 

1.44E+OO mg/kg M 

1.96E+OO mg/kg M 

1.43E+04 mg/kg M 

7.44E+OO mg/kg M 

7.49E+01 mg/kg M 

2.11E-01 mg/kg M 

Other Metals - not evaluated for dermal contact with soil. 

SWMU13Bldg166ConstWCTE.xls Table8 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Fac!or Factor Units 

Units 

2.6E·OB mg/kg-day 3.0E-02 (mg/kg-day) 

5.5E-09 mg/kg-day (mg/kg-day) ' 

6.2E-09 mg/kg-day (mg/kg-day)" 

2.0E-08 mg/kg-day (mg/kg-day)" 

2.7E-OB mg/kg-day 1.1E-01 (mg/kg-day)" 

2.0E-04 mg/kg-day (mg/kg-day)" 

1.0E-07 mg/kg-day 1.5E+OO (mg/kg-day)'' 

1.0E-06 mg/kg-day (mg/kg-day)'' 

2.9E-09 mg/kg-day (mg/kg-day)" 

1.7E-09 mg/kg-day 3.0E-02 (mg/kg-day)' 

6.6E-11 mg/kg-day (mg/kg-day)" 

1.1E-10 mg/kg-day (mg/kg-day)'' 

2.4E-10 mg/kg-day (mg/kg-day)'' 

8.2E-10 mg/kg-day 1.1E-01 (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

6.2E-09 mg/kg-day 1.5E+OO (mg/kg-day)" 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

7.BE-10 

3.0E-09 

1.5E-07 

1.SE-07 

5.0E-11 

9.0E-11 

9.3E-09 

9.4E-09 

1.7E-07 

4/13/2005 7:48 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.17 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF MAINTENANCE WORKERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 166 

Receptor Population: Maintenance Worker 

Receptor Age: Adult 

Parameter Parameter Definition 

Code 

Csoil Chemical Concentration in Soil 

IA Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csoil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME CTE CTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 

24 Professional Judgement 12 Professional Judgement 

25 U.S. EPA, May 1993 9 U.S. EPA, May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA. December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA. May 1993 

25,550 U.S. EPA, December 1989 . 25,550 U.S. EPA. December 1989 

9,125 U.S. EPA; December 1989 3,285 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

3,300 U.S. EPA, July 2004 3,300 U.S. EPA, July 2004 

0.2 U.S. EPA, July 2004 0.02 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

24 Professional Judgement 12 Professional Judgement 

25 U.S. EPA, May 1993 9 U.S. EPA, May 1993 

70 U.S. EPA, May 1993 70 U.S. EPA. May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1989 

9,125 U.S. EPA, December 1989 3,285 U.S. EPA. December 1989 

1 CDI = Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 3.35E-08 
Noncancer Ingestion Intake - RME = 9.39E-08 

Cancer Dermal Intake - RME = 2.21 E-07 
Noncancer Dermal Intake - RME = 6.20E-07 

SWMU13Bldg166MaintWRME.xls Table4 

Cancer Ingestion Intake - GTE = 3.02E-09 
Noncancer Ingestion Intake - GTE = 2.35E-08 

Cancer Dermal Intake - GTE = 3.99E-09 
Noncancer Dermal Intake - GTE = 3.1 OE-08 

Intake Equation/ 

Model Name 

Ingestion CDl 1
" (mg/kg/day) = 

Csoil x IA x Fix EF x ED x CF 

BW x AT 

U.S. EPA, December 1989 

Dermal CDl1'
1 (mg/kg/day)= 

Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA. December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.17 • REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Currenl/Future 
Medium: Surtace and Subsurtace Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 166 

Receptor Population: Maintenance Worker 

Receptor Age: Adult 

Chem I cal Medium 

of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoruene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

2,4,6-Trinltrotoluene 1.89E+OO 

2-Amlno-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinilrotoluene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E-01 

mg/kg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.11E-01 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E-01 

mg/kg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.11E-01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation (1) 

mg/kg M 1.8E-07 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 3.8E-08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 4.2E-08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 1.4E-07 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 1.8E-07 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 1.3E-03 mg/kg·day 1.0E+OO mgikg·day NA 

mg/kg M 7.0E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 7.0E-06 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 2.0E-08 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 3.7E-08 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 1.5E-09 mg/kg-day 2.0E·04 mg/kg-day NA 

mg/kg M 2.5E-09 mg/kg-day 2.0E·04 mg/kg-day NA 

mg/kg M 5.3E-09 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 1.8E-08 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 1.4E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.1E-05 mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 3.5E-04 

NA 1.9E-04 

NA 2 1 E-04 

NA 2 7E·06 

NA 6.1E·05 

NA 1.3E·03 

NA 2.3E-03 

NA 1.0E·04 

NA 6.6E·05 

4.7E·03 

NA 7 5E·05 

NA 7.4E-06 

NA 1.3E-05 

NA 1.1E·07 

NA 6.1E-06 

NA 

NA 4.6E-04 

NA 

NA 

S.6E-04 

Total Hazard Index Across All Exposure Routes/Pathways 5.2E·03 

Dermal Absorption Fraction from Soil!ABS) (USEPA, July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 

SWMU13Bldg166MaintWRME.xls Table? 

RDX - 0.015 

Arsenic - 0.03 

Other Metals - not evaluated for dermal contact with soil. 

4/13/2005 7:36 AM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 8.17 - REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE/SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 166 

Receptor Population: Maintenance Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

2.4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO. 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

1.89E+OO mg/kg M 6.3E-08 mg/kg-day 3.0E-02 

4.00E-01 mg/kg M 1.3E-08 mg/kg-day 

4.49E-01 mg/kg M 1.5E-08 mg/kg-day 

1.44E+OO mg/kg M 4.8E-08 mg/kg-day 

1.96E+OO mg/kg M 6.6E-08 mg/kg-day 1.1E-01 

1.43E+04 mg/kg M 4.SE-04 mg/kg-day 

7.44E+OO mg/kg M 2.5E-07 mg/kg-day 1.5E+OO 

7.49E+01 mg/kg M 2.5E-06 mg/kg-day 

2.11E-01 mg/kg M 7.1E-09 mg/kg-day 

1.89E+OO mg/kg M 1.3E-08 mg/kg-day 3.0E-02 

4.00E-01 mg/kg M 5.3E-10 mg/kg-day 

4.49E-01 mg/kg M 8.9E-10 mg/kg-day 

1.44E+OO mg/kg M 1.9E-09 mg/kg-day 

1.96E+OO mg/kg M 6.5E-09 mg/kg-day 1.1E-01 

1.43E+04 mg/kg M mg/kg-day 

7.44E+OO mg/kg M 4.9E-08 mg/kg-day 1.5E+OO 

7.49E+01 mg/kg M mg/kg-day 

2.11 E-01 mg/kg M mg/kg-day 

Cancer Slope 

Factor Units 

(mg/kg-day) 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)"' 

(mg/kg-day)' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)·' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS) (LJSEPA, July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 

SWMU13Bldg166MaintWRME.xls Table8 

ROX· 0.015 
Arsenic - 0.03 

Other Metals - not evaluated for dermal contact with soil. 

Cancer 
Risk 

1.9E-09 

7.2E-09 

3.7E·07 

3.SE-07 

4.0E-10 

7.2E-10 

7.4E-08 

7.SE-08 

4.6E-07 

4/13/2005 7:36 AM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.17a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Surtace and Subsur1ace Soil 

Exposure Medium: Surtace and Subsurtace Soil 

Exposure Point: Building 166 

Receptor Population: Maintenance Worker 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2.4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E-01 

mg/kg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.11E-01 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E-01 

mg/kg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.11E-01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation (1) 

mg/kg M 4.4E-OB mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 9.4E-09 mg/kg-day 2.0E-04. mg/kg-day NA 

mg/kg M 1.1E-OB mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 3.4E-OB mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 4.6E-OB mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 3.4E-04 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 1.7E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 1.BE-06 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 4.9E-09 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 1.9E-09 mg/kg-day S.OE-04 mg/kg-day NA 

mg/kg M 7.4E-11 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 1.3E-10 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 2.7E-10 mg/kg-day S.OE-02 mg/kg-day NA 

mg/kg M 9.1E-10 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 6.9E-09 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.1E-05 mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA B.9E-05 

NA 4.7E·05 

NA 5.3E-05 

NA 6.BE-07 

NA 1.5E·05 

NA 3.4E-04 

NA 5 BE-04 
NA 2.SE·OS 

NA 1.6E·OS 

1.2E-03 

NA 3.7E·06 

NA 3.7E·07 

NA 6.3E·07 

NA S.3E-09 

NA 3.0E-07 

NA 

NA 2.3E-OS 

NA 

NA 

2.BE-05 

Total Hazard Index Across All Exposure Routes/Pathways 1.2E-03 

Dermal Absorption Fraction from Soil(ABSl (LJSEPA. July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 

SWMU13Bldg166MaintWCTE.xls Table? 

ROX - O.Q15 

Arsenic - 0.03 

Other Metals - not evaluated for dermal contact with soil. 

4/13/2005 7:47 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.17a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE/SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 166 

Receptor Population: Maintenance Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2.4,6· Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4·Amino·2,6·dinitrotoluene 4.49E·01 

HMX 1.44E+OO 

ROX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E·01 

(total) 

2.4,6· Trinitrotoluene 1.89E+OO 

2·Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E·01 

HMX 1.44E+OO 

ROX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation ( 1) Units 

1.89E+OO mg/kg M 5.7E·09 mg/kg-day 3.0E-02 

4.00E-01 mg/kg M 1.2E·09 mg/kg-day 

4.49E·01 mg/kg M 1.4E-09 mg/kg-day 

1.44E+OO mg/kg M 4.3E-09 mg/kg·day 

1.96E+OO mg/kg M 5.9E·09 mg/kg·day 1.1E-01 

1.43E+04 mg/kg M 4.3E·05 mg/kg-day 

7.44E+OO mg/kg M 2.2E-08 mg/kg-day 1.5E+OO 

7.49E+01 mg/kg M 2.3E-07 mg/kg-day 

2.11E·01 mg/kg M 6.4E-10 mg/kg-day 

1.89E+OO mg/kg M 2.4E·10 mg/kg-day 3.0E-02 

4.00E-01 mg/kg M 9.6E-12 mg/kg-day 

4.49E-01 mg/kg M 1.6E·11 mg/kg-day 

1.44E+OO mg/kg M 3.4E·11 mg/kg-day 

1.96E+OO mg/kg M 1.2E·10 mg/kg-day 1.lE-01 

1.43"E+04 mg/kg M mg/kg-day 

7.44E+OO mg/kg M 8.9E·10 mg/kg-day 1.5E+OO 

7.49E+01 mg/kg M mg/kg-day 

2.11E·01 mg/kg M mg/kg-day 

Cancer Slope 

Fac1or Units 

(mg/kg-day)" 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)·' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg·dayr' 

(mg/kg-day)" 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorptron Fraction from So1l(ABS) (USEPA, July 2004): 

2.4,6· Trinitrotoluene • 0.032 HMX - 0.006 
2-Amino-4,6-dinitrotoluene • 0.006 

4·Amino-2,6·dinitrotoluene • 0.009 

SWMU13Bldg166MaintWCTE.xls Table8 

RDX • 0.015 
Arsenic • 0.03 

Other Metals • not evaluated for dermal contact with soil. 

Cancer 

Rrsk 

1.7E-10 

6.SE-10 

3.4E·08 

3.5E·08 

7.2E·12 

1.3E-11 

13E·09 

1.4E·09 

3.6E·08 

4/13/2005 7:47 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.18 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF OCCUPATIONAL WORKERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 166 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Paramete Parameter Definition 

Code 

Csoil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time {Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csoil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unit less 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

100 U.S. EPA, May 1993 so U.S. EPA. May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA. May 1993 

250 U.S. EPA. May 1993 219 U.S. EPA, May 1993 

25 U.S. EPA. May 1993 9 U.S. EPA. May 1993 

1.0E-06 U.S. EPA. December 1989 1.0E-06 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA. May 1993 

25,550 U.S. EPA. December 1989 25,550 U.S. EPA. December 1999 

9.125 U.S. EPA, December 1989 3.285 U.S. EPA. December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA. December 1989 

3,300 U.S. EPA, July 2004 3,300 U.S. EPA, July 2004 

0.2 U.S. EPA, July 2004 0.02 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA. July 2004 

250 U.S. EPA, May 1993 219 U.S. EPA, May 1993 

25 U.S. EPA, December 1989 9 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA. May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1989 

9,125 U.S. EPA, December 1989 3,285 U.S. EPA. December 1989 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 3.49E-07 
Noncancer Ingestion Intake - RME = 9.78E-07 

Cancer Dermal Intake - RME = 2.31 E-06 
Noncancer Dermal Intake - RME = 6.46E-06 

SWMU 13Bldg1660ccupWRME.xls Table4 

Cancer Ingestion Intake - CTE = 5.51 E-08 
Noncancer Ingestion Intake - CTE = 4.29E-07 

Cancer Dermal Intake - CTE = 7.27E-08 
Noncancer Dermal Intake - CTE = 5.66E-07 

Intake Equation/ 

Model Name 

Ingestion CDI"' (mg/kg/day)= 

C§Oil x IR x Fi x EF x ED x CF 

BW x AT 

U.S. EPA, December 1989 

Dermal CDI' (mg/kg/day) = 

Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA. December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.18 • REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Surface and Subsurface Soil 
Exposure Medium: Surface and Subsurface Soil 
Exposure Point: Building 166 

Receptor Population: Occupational Worker· 
Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E-01 

mg/kg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.11E-01 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E-01 

mg/kg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1,43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.11E-01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 
Calculation (1) 

mg/kg M 1.BE-06 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 3.9E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 4.4E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 1.4E-06 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 1.9E-06 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 1.4E-02 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 7.3E-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 7.3E-05 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 2.1E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 3.9E-07 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 1.6E-OB mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 2.6E-OB mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 5.6E-OB mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 1.9E-07 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 1.4E-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.1E-05 mg/kg-day NA 

Reference Hazard 

Concentra!ion Ouo11ent 

Units 

NA 3 7E-03 

NA 2 OE-03 

NA 2.2E-03 

NA 2 BE-05 

NA 6 4E-04 

NA 1 •E-02 
NA 2.4E-02 

NA 1.0E-03 

NA 6.9E-04 

4.9E-02 

NA 7.BE-04 

NA 7.BE-05 
NA 1.3E-04 

NA 1.1 E-06 
NA 6.3E·05 

NA 

NA 4.BE-03 

NA 

NA 

5.9E-03 

Total Hazard Index Across All Exposure Routes/Pathways . 5.4E-02 
Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

2.4.6-Trinitrotoluene • 0.032 HMX - 0.006 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 

SWMU13Bldg1660ccupWRME.xls Table? 

ROX - 0.015 

Arsenic - 0.03 

Other Metals • not evaluated for dermal contact with soil. 

4/13/2005 7:47 AM 



TABLE 8.18 • REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE/SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 166 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2.4.6-Trinitrotoluene 1.89E+OO 

2-Amino-4.6-dinitrotoluene 4.00E-01 

4-Amino-2.6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

ROX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

ROX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11 E-01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from 801l(ABS\ (USEPA. July 2004\: 
2.4,6-Trinitrotoluene - 0.032 HMX - 0.006 
2-Amino-4,6-dinitrotoluene - 0.006 
4-Amino-2,6-dinitrotoluene - 0.009 

ROX - 0.015 
Arsenic - 0.03 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

1.89E+OO mg/kg M 

4.00E-01 mg/kg M 

4.49E-01 mg/kg M 

1.44E+OO mg/kg M 

1.96E+OO mg/kg M 

1.43E+04 mg/kg M 

7.44E+OO mg/kg M 

7.49E+01 mg/kg M 

2.11E-01 mg/kg M 

1.89E+OO mg/kg M 

4.00E-01 mg/kg M 

4.49E-01 mg/kg M 

1.44E+OO mg/kg M 

1.96E+OO mg/kg M 

1.43E+04 mg/kg M 

7.44E+OO mg/kg M 

7.49E+01 mg/kg M 

2.11E-01 mg/kg M 

Other Metals - not evaluated for dermal contact with soil. 

SWMU13Bldg1660ccupWRME.xls Table8 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 

Units 

6.6E-07 mg/kg-day 3.0E-02 (mg/kg-day) 

1.4E-07 mg/kg-day (mg/kg-day)' 

1.6E-07 mg/kg-day (mg/kg-day)' 

5.0E-07 mg/kg-day (mg/kg-day)" 

6.9E-07 mg/kg-day 1.1E-01 (mg/kg-day)" 

5.0E-03 mg/kg-day (mg/kg-day)" 

2.6E-06 mg/kg-day 1.5E+OO (mg/kg-day)' 

2.6E-05 mg/kg-day (mg/kg-day)" 

7.4E-08 mg/kg-day (mg/kg-day)" 

1.4E-07 mg/kg-day 3.0E-02 (mg/kg-day)' 

5.5E-09 mg/kg-day (mg/kg-day)'' 

9.3E-09 mg/kg-day (mg/kg-day)" 

2.0E-08 mg/kg-day (mg/kg-day)" 

6.8E-08 mg/kg-day 1.1E-01 (mg/kg-day)" 

mg/kg-day (mg/kg-day)'' 

5.1E-07 mg/kg-day 1.5E+OO (mg/kg-day)' 

mg/kg-day (mg/kg-day)' 

mg/kg-day (mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

2.0E-08 

7.5E-08 

3.9E-06 

4.0E-06 

4.2E-09 

7.5E-09 

7.7E-07 

7.SE-07 

4.SE-06 

4/13/2005 7:4 7 AM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.18a • CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: CurrenVFuture 
Medium: Surface and Subsurface Soil 

Exposure Medium: Surtace and Subsurtace Soil 
Exposure Point: Building 166 
Receptor Population: Occupational Worker 

Receptor Age: Adult 

Chemical Medium 
of Potential EPC 
9oncern Value 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 
(total) 

2.4,6-Trlnitrotolue~e 1.B9E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

Medium Route 
EPC EPC 
Units Value 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E-01 

mglkg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mglkg 7.49E+01 

mg/kg 2.11 E-01 

mg/kg 1.89E+OO 

mglkg 4.00E-01 

mg/kg 4.49E-01 

mg/kg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.11E-01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 
Calculation (1) 

mg/kg M 8.1E-07 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 1.7E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 1.9E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 6.2E-07 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 8.4E-07 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 6.1E-03 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 3.2E-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 3.2E-05 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 9.0E-08 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 3.4E-OB mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 1.4E-09 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 2.3E-09 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 4.9E-09 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 1.7E-08 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 1.3E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.1E-05 mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 1.6E-03 
NA 8.6E-04 
NA 9.6E-04 
NA 1.2E-05 
NA 2.SE-04 
NA 6.1E-03 
NA 1.1 E-02 
NA 4.6E-04 
NA 3 OE-04 

2.1E-02 

NA 6.8E-05 
NA 6BE·06 
NA 1.1E·05 
NA 9 BE-08 
NA 5.6E-06 
NA 

NA 4.2E-04 
NA 

NA 

5.1E-04 

Total Hazard Index Across All Exposure Routes/Pathways 2.2E-02 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 

2-Amino'4,6·dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 

SWMU13Bldg1660ccupWCTE.xls Table? 

RDX - O.G15 

Arsenic - 0.03 

Other Metals - not evaluated for dermal contact with soil. 

4/13/2005 7:35 AM 



TABLE 8.18a · CENTRAL TENDENCY EXPOSURE {CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE/SUBSURFACE SOIL 

SWMU 13 {MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 166 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2.4.6-Trinitrototuene 1.89E+OO 

2·Amino·4.6-dinitrotoluene 4.00E-01 

4-Amirio-2,6-dinitrototuene 4.49E-01 

HMX 1.44E+OO 

ROX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

2.4.6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E"-01 

HMX 1.44E+OO 

ROX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11 E-01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(A8Sl IUSEPA. July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 

2-Amino-4,6-dinitrotoluene - 0.006 
4-Amino-2,6-dinltrotoluene - 0.009 

ROX - 0.015 

Arsenic - 0.03 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

1.89E+OO mg/kg M 

4.00E-01 mg/kg M 

4.49E-01 mg/kg M 

1.44E+OO mg/kg M 

1.96E+OO mg/kg M 

1.43E+04 mg/kg M 

7.44E+OO mg/kg M 

7.49E+01 mg/kg M 

2.11E-01 mg/kg M 

1.89E+OO mg/kg M 

4.00E-01 mg/kg M 

4.49E-01 mg/kg M 

1.44E+OO mg/kg M 

1.96E+OO mg/kg M 

1.43E+04 mg/kg M 

7.44E+OO mg/kg M 

7.49E+01 mg/kg M 

2.11E-01 mg/kg M 

Other Metals - not evaluated for dermal contact with soil. 

SWMU13Bldg1660ccupWCTE.xls Table8 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 

Units 

1.0E-07 mg/kg-day 3.0E-02 (mg/kg-day) 

2.2E-08 mg/kg-day (mg/kg-day)"' 

2.SE-08 mg/kg-day (mg/kg-day)"' 

7.9E-08 mg/kg-day (mg/kg-day)"' 

1.1E-07 mg/kg-day 1.1E-01 (mg/kg-day)"' 

7.9E-04 mg/kg-day (mg/kg-day)"' 

4.1E-07 mg/kg-day 1.SE+OO (mg/kg-day)"' 

4.1E-06 mg/kg-day (mg/kg-day)"' 

1.2E-08 mg/kg-day (mg/kg-day)"' 

4.4E-09 mg/kg-day 3.0E-02 (mg/kg-day)" 

1.7E-10 mg/kg-day (mg/kg-day)"' 

2.9E-10 mg/kg-day (mg/kg-day)"' 

6.3E-10 mg/kg-day (mg/kg-day)"' 

2.1E-09 mg/kg-day 1.1E-01 (mg/kg-day)"' 

mg/kg-day (mg/kg-day)"' 

1.6E-08 mg/kg-day 1.SE+OO (mg/kg-day)"' 

mg/kg-day (mg/kg-day)"' 

mg/kg-day (mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

3.1E-09 

1.2E-08 

6.1E-07 

6.3E-07 

1.3E-10 

2.4E-10 

2.4E-08 

2.SE-08 

6.SE-07 

4/13/2005 7:35 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.19 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF ADOLESCENT TRESPASSERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 166 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17) 

Parameter Parameter Definition 

Code 

Csoil Chemical Concenlration in Soil 

IR Ingestion Rate of Soil 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Cs oil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surtace Area 

AF Soll to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA. December 2002 95% UCL or Max U.S. EPA, December 2002 

100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 

26 Professional Judgement 13 Professional Judgement 

11 6-17 years of age 11 6 - 17 years of age 

1.0E-06 U.S. EPA, December 1969 1.0E-06 U.S. EPA, December 1969 

43 U.S. EPA, August 1997 43 U.S. EPA, August 1997 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1969 

4,015 U.S. EPA, December 1969 4,015 U.S. EPA, December 1969 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S . .EPA, December 1969 1.0E-06 U.S. EPA, December 1969 

3,260 U.S. EPA, August 1997 3,100 U.S. EPA. August 1997 

0.2 U.S. EPA, July 2004 0.04 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

26 Professional Judgement 13 Professional Judgement 

11 6-17 years of age 11 6 -17 years of age 

43 U.S. EPA, August 1997 43 U.S. EPA, August 1997 

25,550 U.S. EPA, December 1969 25.550 U.S. EPA. December 1969 

4,015 U.S. EPA, December 1969 4.015 U.S. EPA. December 1969 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 2.60E-08 
Noncancer Ingestion Intake - RME = 1.66E-07 

Cancer Dermal Intake - RME = 1.71 E-07 
Noncancer Dermal Intake - RME = 1.09E-06 

SWMU13Bldg166TrespRME.xls Table4 

Cancer Ingestion Intake - GTE= 6.51 E-09. 
Noncancer Ingestion Intake - GTE = 4.14E-08 

Cancer Dermal Intake - GTE= 1.61 E-08 
Noncancer Dermal Intake - GTE= 1.03E-07 

Intake Equation/ 

Model Name 

Ingestion COi'" (mg/kg/day) = 
~sQil x IR x Fix EF x ED x CF 

BW x AT 

U.S. EPA, December 1989 

Dermal COi" (mg/kg/day) = 
Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA December 1989 



Exposure 
Route 

lngestron 

Dermal 

TABLE 7.19 • REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE /SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Surface and Subsurface Soil 

Exposure Medium: Surtace and Subsurtace Soil 

Exposure Point: Building 166 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E-01 

mg/kg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.11E-01 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E-01 

mg/kg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.11E-01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation (1) 

mg/kg M 3.1E-07 mg/kg-day 5.0E-04 mgikg·day NA 

mg/kg M 6.6E-08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 7.4E-08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 2.4E-07 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 3.3E-07 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 2.4E-03 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 1.2E-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 1.2E-05 mg/kg-day 7.0E-02 mg/kg·day NA 

mg/kg M 3.5E-08 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 6.6E-08 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 2.6E-09 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 4.4E-09 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 9.4E-09 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 3.2E-08 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 2.4E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.SE-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.1E-05 mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 6.3E-04 

NA 3.3E-04 

NA 3.7E·04 

NA 4.8E-06 

NA 1.1 E-04 

NA 2.4E-03 

NA 4.1 E·03 

NA 1.8E-04 

NA 1.2E·04 

8.2E-03 

NA 1.3E-04 

NA 1.3E·05 

NA 2.2E-05 

NA 1.9E·07 

NA 1.1E-05 

NA 

NA 8.1E-04 

NA 

NA 

9.9E-04 

Total Hazard Index Across All Exposure Routes/Pathways 9.2E-03 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX • 0.006 

2-Amino-4,6-dinitrotoluene • 0.006 

4-Amino-2,6-dinitrotoluene • 0.009 

SWMU 13Bldg 166TrespRME.xls Table? 

RDX • 0.015 

Arsenic· 0.03 

Other Metals - not evaluated for dermal contact with soil. 

4/13/2005 7:43 AM 



TABLE 8.19 - REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE/SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: CurrenVFuture 
Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 166 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6. 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6· Trinitrotoluene 1.89E+OO 
2-Amino-4,6·dinitrotoluene 4,00E-01 

4-Amino-2,6-dinitrotoluene 4.49E·01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

2,4,6· Trinitrotoluene 1.89E+OO 

2·Amino-4,6·dinltrotoluene 4.00E-01 

4-Amino-2,6·dinitrotoluene 4.49E·01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABS\ (LJSEPA, July 2004): 

2,4,6· Trinitrotoluene • 0.032 HMX • 0.006 

2-Amino-4,6-dinitrotoluene • 0.006 
4-Amino-2,6-dinitrotoluene - 0.009 

ROX - 0.015 

Arsenic - 0.03 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation ( 1) 

1.89E+OO mg/kg M 

4.00E-01 mg/kg M 

4.49E·01 mg/kg M 

1.44E+OO mg/kg M 

1.96E+OO mg/kg M 

1.43E+04 mg/kg M 

7.44E+OO mg/kg M 

7.49E+01 mg/kg M 

2.11E·01 mg/kg M 

1.89E+OO mg/kg M 

4.00E-01 mg/kg M 

4.49E·01 mg/kg M 

1.44E+OO mg/kg M 

1.96E+OO mg/kg M 

1.43E+04 rng/kg M 

7.44E+OO mg/kg M 

7.49E+01 mg/kg M 

2.11E-01 mg/kg M 

Other Metals - not evaluated for dermal contact with soil. 

SWMU 13Bldg166TrespRME.xls Table8 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 

Units 

4.9E-08 mg/kg-day 3.0E-02 (mg/kg-day)" 

1.0E-08 mg/kg-day (mg/kg-day)"' 

1.2E-08 mg/kg-day (mg/kg-day)'' 

3.?E-08 mg/kg-day (mg/kg-day)"' 

5.1E-08 mg/kg-day 1.lE-01 (mg/kg-day)"' 

3.?E-04 mg/kg-day (mg/kg-day)" 

1.9E·07 mg/kg·day 1.SE+OO (mg/kg-day)'' 

1.9E-06 mg/kg-day (mg/kg-day)" 

5.5E·09 mg/kg-day (mg/kg-day)"' 

1.0E-08 mg/kg-day 3.0E-02 (mg/kg-day)" 

4.1E·10 mg/kg-day (mg/kg-day)" 

6.9E-10 mg/kg-day (mg/kg-day)"' 

1.5E·09 mg/kg-day (mg/kg-day)"' 

5.0E-09 mg/kg-day 1.lE-01 (mg/kg-day)"' 

mg/kg-day (mg/kg-day)"' 

3.8E-08 mg/kg-day 1.5E+OO (mg/kg-day)"' 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

1.SE-09 

5.6E-09 

2.9E-07 

3.0E·O? 

3.lE-10 

5.5E-10 

5.?E-08 

5.BE·OB 

3.6E·07 

4/13/2005 7:43 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.19a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE /SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: CurrenUFuture 

Medium: Surtace and Subsurtace Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 166 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E·01 

4-Amino-2,6-dinitrotoluene 4.49E·01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2.6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E·01 

mg/kg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.11E-01 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E·01 

mg/kg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.11E-01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation ( 1) 

mg/kg M 7.8E·08 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 1.7E·08 mg/kg-day 2.0E-04 mgikg·day NA 

mg/kg M 1.9E·08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 6.0E-08 mg/kg-day 5.0E-02 mgikg·day NA 

mg/kg M 8.1E·08 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 5.9E·04 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 3.1E-07 mglkg·day 3.0E·04 mg/kg-day NA 

mg/kg M 3.1E·06 mg/kg·day 7.0E-02 mg/kg-day NA 

mg/kg M 8.7E·09 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 6.2E-09 mg/kg·day 5.0E·04 mg/kg-day NA 

mg/kg M 2.5E-10 mgikg·day 2.0E·04 mg/kg-day NA 

mg/kg M 4.2E·10 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 8.9E-10 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 3.0E-09 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 2.3E-08 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.1E-05 mg/kg-day NA 

Reference Hazard 

Concentralion Quotient 

Units 

NA 1.6E·04 

NA 8.3E·05 

NA 9.3E·05 

NA 1.2E-06 

NA 2.7E-05 

NA 5.9E·04 

NA 1.0E·03 

NA 4.4E·05 

NA 2 9E·05 

2.1E-03 

NA 1.2E-05 

NA 12E·06 

NA 2.1 E·06 

NA 1.SE-08 

NA 1.0E-06 

NA 

NA 7.6E·05 

NA 

NA 

9.3E-05 

Total Hazard Index Across All Exposure Routes/Pathways 2.1E-03 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 

SWMU 13Bldg166TrespCTE.xls Table? 

ROX - 0.015 

Arsenic - 0.03 

Other Metals - not evaluated for dermal contact with soil. 

4/13/2005 7:4 7 AM 



TABLE 8.19a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE/SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 
Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 166 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

2.4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

ROX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

ROX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from Sorl(ABS) IUSEPA, July 2004): 
2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 
2-Amino-4,6-dlnitrotoluene - 0.006 
4-Amino-2,6-dinitrotoluene - 0.009 

ROX - 0.015 
Arsenic - 0.03 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation ( 1) 

1.89E+OO mg/kg M 
4.00E-01 mg/kg M 

4.49E-01 mg/kg M 

1.44E+OO mg/kg M 

1.96E+OO mg/kg M 

1.43E+04 mg/kg M 

7.44E+OO mg/kg M 

7.49E+01 mg/kg M 

2.1 lE-01 mg/kg M 

1.89E+OO mg/kg M 

4.00E-01 mg/kg M 

4.49E-01 mg/kg M 

1.44E+OO mg/kg M 

1.96E+OO mg/kg M 

1.43E+04 mg/kg M 

7.44E+OO mg/kg M 

7.49E+01 mg/kg M 

2.11E-01 mg/kg M 

Other Metals - not evaluated for dermal contact with soil. 

SWMU13Bldg166TrespCTE.xls Table8 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 
Units 

1.2E·OB mg/kg-day 3.0E-02 (mg/kg-day} 

2.6E-09 mg/kg-day (mg/kg-day)" 

2.9E-09 mg/kg-day (mg/kg-day)" 

9.4E-09 mg/kg-day (mg/kg-day} ' 

1.3E-OB mg/kg-day 1.1E-01 (mg/kg-day)' 

9.3E-05 mg/kg-day (mg/kg-day)' 

4.BE-08 mg/kg-day 1.5E+OO (mg/kg-day)' 

4.9E-07 mg/kg-day (mg/kg-day} ' 

1.4E-09 mg/kg-day (mg/kg-day)' 

9.7E-10 mg/kg-day 3.0E-02 (mg/kg-day) 

3.9E-11 mg/kg-day (mg/kg-day) ' 

6.SE-11 mg/kg-day (mg/kg-day)' 

1.4E-10 mg/kg-day (mg/kg·day) ' 

4.BE-10 mg/kg-day 1.lE-01 (mg/kg-day)' 

mg/kg-day (mg/kg-day)' 

3.6E-09 mg/kg-day 1.5E+OO (mg/kg-day)' 

mg/kg-day (mg/kg-day)' 

mg/kg-day (mg/kg-day)' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

3.7E-10 

1.4E-09 

7.3E-OB 

7.4E-08 

2.9E·11 

5.2E-11 

5.4E-09 

5.SE-09 

8.0E-08 

4/13/2005 7:47 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.20 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF CHILD RECREATIONAL USERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surface arid Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 166 

Receptor Population: Recreational User 

Receptor Age: Child 

Parameter Parameter Definition 

Code 

Csoll Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csoil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitress 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitress 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

200 U.S. EPA, May 1993 100 U.S. EPA, May 1993 

0.5 Professional Judgment 0.5 Professional Judgment 

52 Professional Judgment 26 Professional Judgment 

6 U.S. EPA, May 1993 2 U.S. EPA, May 1993 

1.0E-06 U.S. EPA. December 1989 1.0E-06 U.S. EPA, December 1989 

15 U.S. EPA, May 1993 15 U.S. EPA, May 1993 

25,550 U.S. EPA. December 1989 25.550 U.S. EPA, December 1989 

2,190 U.S. EPA. December 1989 730 U.S. EPA. December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA. December 1989 

3,300 1/2 total body area (EPA 2004) 3,300 1/2 tolal body area (EPA 2004) 

0.2 U.S. EPA, July 2004 0.04 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

52 Professional Judgmenl 26 Professional Judgment 

6 U.S. EPA, December 1989 2 U.S. EPA. December 1989 

15 U.S. EPA. May 1993 15 U.S. EPA, May 1993 

25,550 U.S. EPA. December 1989 25,550 U.S. EPA. December 1989 

2, 190 U.S. EPA, December 1989 730 U.S. EPA, December 1989 

1 CDI =Chronic Daily lnlake 

Daily Intake Calculations 
Ingestion Intake= (IA x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - AME = 8.14E-08 
Noncancer Ingestion Intake - AME = 9.SOE-07 

Cancer Dermal Intake - AME= 5.37E-07 
Noncancer Dermal Intake - AME= 6.27E-06 

SWMU13Bldg166ChildAecrAME.xls Table4 

Cancer Ingestion Intake - GTE= 6.78E-09 
Noncancer Ingestion Intake - GTE = 2.37E-07 

Cancer Dermal Intake - GTE = 1. 79E-08 
Noncancer Dermal Intake - GTE= 6.27E-07 

Intake Equation/ 

Model Name 

Ingestion COi' (mg/kg/day) = 
Csoil x JR x F1 x EF x ED x CF 

BW x AT 

U.S. EPA. December 1989 

Dermal COi ' (mg/kg/day) = 
Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA. December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.20 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Surface and Subsurface Soil 
Exposure Medium: Surtace and Subsurtace Soil 

Exposure Point: Building 166 

Receptor Population: Recreational User 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2,4, 6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

2,4,6-Trlnltrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dlnitrotoluene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E-01 

mg/kg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.11E-01 

mg/kg 1,89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E-01 

mg/kg 1.44E+OO 

mg/kg 1,96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.11E-01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concen1ration 
Units for Hazard Units 

Calculation (1) 

mg/kg M 1.8E-06 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 3.8E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 4.3E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 1.4E-06 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 1.9E-06 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 1.4E-02 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 7.1E-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 7.1E-05 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 2.0E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 3.8E-07 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 1.5E-08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 2.5E-08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 5.4E-08 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 1.8E-07 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 1.4E-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.1E-05 mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 3.6E-03 
NA 1.9E-03 

NA 2. 1 E-03 

NA 2.7E-05 

NA 6.2E-04 

NA 1.4E-02 

NA 2.4E-02 

NA 1.0E-03 

NA 6.7E-04 

4.7E-02 

NA 7.6E-04 

NA 75E-05 

NA 1.3E-04 

NA 1.lE-06 

NA 6.2E-05 

NA 

NA 4.7E-03 

NA 

NA 

5.7E-03 

Total Hazard Index Across All Exposure Routes/Pathways 5.3E-02 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 

SWMU13Bldg166ChildRecrRME.xls Table? 

ROX - 0.015 

Arsenic - 0.03 

Other Metals - not evaluated for dermal contact with soil. 

4/13/2005 7:57 AM 



TABLE 8.20 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER.RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 166 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2.4,6· Trinitrotoluene 1.89E+OO 

2·Amino·4,6-dinitrotoluene 4.00E-01 

4-Amino·2,6·dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

ROX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E·01 

(total) 

2,4,6· Trinitrotoluene 1.89E+OO 

2-Amino·4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6·dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

ROX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABSl (LJSEPA, July 2004): 
2,4,6-Trinitrotoluene • 0.032 HMX - 0.006 
2-Amino-4,6-dinltrotoluene - 0.006 ROX - 0.015 
4-Amino-2,6-dinitrotoluene - 0.009 Arsenic - 0.03 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

1.89E+OO mg/kg M 

4.00E-01 mg/kg M 

4.49E·01 mg/kg M 

1.44E+OO mg/kg M 

1.96E+OO mg/kg M 

1.43E+04 mg/kg M 

7.44E+OO mg/kg M 

7.49E+01 mg/kg M 

2.11E-01 mg/kg M 

1,89E+OO mg/kg M 

4.00E-01 mg/kg M 

4.49E-01 mg/kg M 

1.44E+OO mg/kg M 

1.96E+OO mg/kg M 

1.43E+04 mg/kg M 

7.44E+OO mg/kg M 

7.49E+01 mg/kg M 

2.11E-01 mg/kg M 

Other Metals - not evaluated for dermal contact with soil. 

SWMU13Bldg166ChildRecrRME.xls Table8 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 

Units 

1.5E·07 mg/kg·day 3.0E-02 (mg/kg·day) 

3.3E-08 mg/kg-day (mg/kg-dayr' 

3.?E-08 mg/kg-day (mg/kg·day)' 

1.2E·07 mg/kg-day (mg/kg-dayr' 

1.6E·07 mg/kg-day 1.1 E-01 (mg/kg-day)' 

1.2E·03 mg/kg-day (mg/kg-day)' 

6.1E·07 mg/kg-day 1.5E+OO (mg/kg-day)" 

6.1E·06 mglkg·day (mg/kg-day)" 

1.?E-08 mg/kg-day (mg/kg-day)' 

3.2E-08 mg/kg-day 3.0E-02 (mglkg·day)' 

1.3E-09 mg/kg-day (mglkg·day)" 

2.2E-09 mg/kg-day (mglkg·day)'' 

4.6E-09 mg/kg-day (mg/kg-day)" 

1.6E·08 mglkg·day 1.1E-01 (mg/kg-day)" 

mg/kg-day (mg/kg-day)" 

1.2E-07 mglkg·day 1.5E+OO (mg/kg-day)" 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

4.6E·09 

1.8E·08 

9.1E-07 

9.3E-07 

9.7E·10 

1.7E·09 

1.8E·07 

1.BE-07 

1.1E-06 

4/13/2005 7:57 AM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.20a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Surtace and Subsurtace Soil 

Exposure Medium: Surtace and Subsurtace Soil 

Exposure Point: Building 166 

Receptor Population: Recreational User 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2, 4,6-Tri11itrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinltrololuene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E-01 

mg/kg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.11E-01 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E-01 

mg/kg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.11E-01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non·Cancer) (Non·Cancer) Dose Dose Unils Concentration 
Units for Hazard Units 

Calculation (1) 

mg/kg M 4.5E-07 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 9.5E-OB mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 1.1E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 3.4E-07 ·mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 4.7E-07 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 3.4E-03 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 1.BE-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 1.BE-05 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 5.0E-08 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 3.BE-08 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 1.5E-09 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 2.5E-09 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 5.4E-09 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 1.8E-08 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 1.4E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.1E-05 mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 9 OE-04 

NA 4 BE-04 

NA 5.3E-04 

NA 6 BE-06 

NA 16E-04 

NA 3.4E-03 

NA 5.9E-03 

NA 2 5E-04 

NA 1.7E-04 

1.2E-02 

NA 7.6E-05 

NA 7.5E-06 

NA 1.3E-05 

NA 1. 1E-07 

NA 6.2E-06 

NA 

NA 4.7E-04 

NA 

NA 

5.7E-04 

Total Hazard Index Across All Exposure Routes/Pathways 1.2E·02 
Dermal Absorption Fraction from Soil(ABSl (LJSEPA, July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene • 0.009 

SWMU13Bldg166ChildRecrCTE.xls Table? 

ROX - 0.015 

Arsenic - 0.03 

Other Metals - not evaluated for dermal contact with soil. 

4/13/2005 7:57 AM 



TABLE 8.20a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 166 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium. 7.49E+01 

Mercury 2.11E-01 

(total) 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinltrotoluene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorptron Fractron from Sorl(ABS) (USEPA, July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 

RDX - 0.015 

Arsenic - 0.03 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

1.89E+OO mg/kg M 

4.00E-01 mg/kg M 

4.49E-01 mg/kg M 

1.44E+OO mg/kg M 

1.96E+OO mg/kg M 

1.43E+04 mg/kg M 

7.44E+OO mg/kg M 

7.49E+01 mg/kg M 

2.11 E-01 mg/kg M 

1.89E+OO mg/kg M 

4.00E-01 mg/kg M 

4.49E-01 mg/kg M 

1.44E+OO mg/kg M 

1.96E+OO mg/kg M 

1.43E+04 mg/kg M 

7.44E+OO mg/kg M 

7.49E+01 mg/kg M 

2.11E-01 mg/kg M 

Other Metals - not evaluated for dermal contact with soil. 

SWMU13Bldg166ChildRecrCTE.xls Table8 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 

Units 

1.3E-08 mg/kg-day 3.0E-02 (mgtkg-day)' 

2.7E-09 mg/kg-day (mg/kg-day)" 

3.0E-09 mg/kg-day (mg/kg-day)" 

9.SE-09 mg/kg-day (mg/kg-day)" 

1.3E-08 mg/kg-day 1.1E-01 (mg/kg-day)" 

9.7E-05 mg/kg-day (mg/kg-day)" 

5.0E-08 mg/kg-day 1.5E+OO (mg/kg-day)'' 

5.1E-07 mg/kg-day (mg/kg-day)'' 

1.4E-09 mg/kg-day (mg/kg-day)'' 

1.1E-09 mg/kg-day 3.0E-02 (mg/kg-day)' 

4.3E-11 mg/kg-day (mg/kg-day)'' 

7.2E-11 mg/kg-day (mg/kg-day)'' 

1.5E-10 mg/kg-day (mg/kg-day)'' 

5.3E-10 mg/kg-day 1.1E-01 (mg/kg-day)'' 

mg/kg-day (mg/kg-day)" 

4.0E-09 mg/kg-day 1.5E+OO (mg/kg-day)" 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

3.SE-10 

1 5E-09 

7 6E-08 

7.SE-08 

3.2E-11 

5.SE-11 

6.0E-09 

6.1E-09 

8.4E-08 

4/13/2005 7:57 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.21 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF ADULT RECREATIONAL USERS TO SOIL 

SWMU 13 (MINE FILL B) 

Stenario Timeframe: Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 166 

Receptor Population: Recreational User 

Receptor Age: Adult 

Parameter Parameter Definition 

Code 

Csoil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csoil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 

0.5 Professional Judgment 0.5 Professional Judgment 

52 Professional Judgment 26 Professional Judgment 

24 U.S. EPA, May 1993 7 U.S. EPA, May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

8,760 U.S. EPA, December 1989 2,555 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

1.0E-06 U.S. EPA. December 1989 1.0E-06 U.S. EPA, December 1989 

9,070 U.S. EPA, August 1997 9,070 U.S. EPA, August 1997 

0.07 U.S. EPA, July 2004 O.Qt U.S. EPA. July 2004 

chemical specific U.S. EPA. July 2004 chemical specific U.S. EPA, July 2004 

52 Professional Judgment 26 Professional Judgment 

24 U.S. EPA, December 1989 7 U.S. EPA. December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25.550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1989 

8,760 U.S. EPA, December 1989 2,555 U.S. EPA. December 1989 

1 CDI; Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 3.49E-08 
Noncancer Ingestion Intake - RME = 1.02E-07 

Cancer Dermal Intake - RME = 4.43E-07 
Noncancer Dermal Intake - RME = 1.29E-06 

SWMU13Bldg166AdultRecrRME.xls Table4 

Cancer Ingestion Intake - CTE = 2.54E-09 
Noncancer Ingestion Intake - CTE = 2.54E-08 

Cancer Dermal Intake - CTE = 9.23E-09 
Noncancer Dermal Intake - CTE = 9.23E-08 

Intake Equation/ 

Model Name 

Ingestion CDl 1 (mg/kg/day) ; 

Csoil x IR x Fix EF x ED x CF 

BW x AT 

U.S. EPA. December 1989 

Dermal CDI' (mg/kg/day) ; 

Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA. December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.21 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Surface and Subsurface Soil 
Exposure Medium: Surface and Subsurface Soil 
Exposure Point: Building 166 

Receptor Population: Recreational User 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,4,6-T rinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2.6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-din!trotoluene 4.00E-01 

4-Amlno·2,B·dlnltrotoluene 4.49E·01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E·01 

mg/kg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.11E·01 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E-01 

mg/kg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.11E·01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 
Calculation ( 1) 

mg/kg M 1.9E-07 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 4.1E·08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 4.6E-08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 1.5E-07 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 2.0E-07 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 1.5E-03 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 7.6E·07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 7.6E·06 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 2.1E·OB mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 7.8E·OB mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 3.1E·09 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 5.2E-09 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 1.1E-OB mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 3.BE·OB mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 2.9E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.1E-05 mg/kg-day NA 

Reference Hazard 

Concentration Ouotien! 

Units 

NA 3.SE-04 

NA 2.0E-04 

NA 2.3E-04 

NA 2.9E-06 

NA 6.7E-05 

NA 1.5E-03 

NA 2.5E·03 
NA 1.1E-04 

NA 7.1E-05 

5.0E-03 

NA 1.6E-04 

NA 1.6E-05 

NA 2.6E-05 

NA 2.2E-07 

NA 1.3E-05 

NA 

NA 9.6E-04 

NA 

NA 

1.2E·03 

Total Hazard Index Across All Exposure Routes/Pathways 6.2E-03 

Dermal Absorption Fraction from Soil(ABSl (LJSEPA. July 2004): 

2,4,6· Trinitrotoluene - 0.032 HMX • 0.006 

2·Amino-4,6-dinitrotoluene • 0.006 

4-Amino-2,6-dinitrotoluene • 0.009 

SWMU13Bldg166AdultRecrRME.xls Table? 

RDX • 0.015 

Arsenic· 0.03 

Other Metals - not evaluated for dermal contact with soil. 

4/13/2005 7:43 AM 



TABLE 8.21 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 166 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 1.89E+OO 
2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 
HMX 1.44E+OO 

ROX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2. 11E-01 
(total) 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABS) (USEPA, July 2004): 
2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 
2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 
RDX - 0.015 
Arsenic - 0.03 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

1.89E+OO mg/kg M 

4.00E·01 mg/kg M 

4.49E-01 mg/kg M 

1.44E+OO mg/kg M 

1.96E+OO mg/kg M 

1.43E+04 mg/kg M 

7.44E+OO mg/kg M 

7.49E+01 mg/kg M 

2.11E-01 mg/kg M 

1.89E+OO mg/kg M 

4.00E-01 mg/kg M 

4.49E-01 mg/kg M 

1.44E+OO mg/kg M 

1.96E+OO mg/kg M 

1.43E+04 mg/kg M 

7.44E+OO mg/kg M 

7.49E+01 mg/kg M 

2.11E-01 mg/kg M 

Other Metals - not evaluated for dermal contact with soil. 

SWMU13Bldg166AdultRecrRME.xls Table8 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 
Units 

6.6E-08 mg/kg-day 3.0E-02 (mg/kg-day)" 

1.4E-08 mg/kg-day (mg/kg-day)"' 

1.6E-08 mg/kg-day (mg/kg-day)" 

5.0E-08 mg/kg-day (mg/kg-day)"' 

6.9E-08 mg/kg-day 1.1E-01 (mg/kg-day)" 

5.0E-04 mg/kg-day (mg/kg-day)"' 

2.6E-07 mg/kg-day 1.5E+OO (mg/kg-day)"' 

2.6E-06 mg/kg-day (mg/kg-day)"' 

7.3E-09 mg/kg-day (mg/kg-day)"' 

2.7E-08 mg/kg-day 3.0E-02 (mg/kg-day)" 

1.1E-09 mg/kg-day (mg/kg-day)"' 

1.8E-09 mg/kg-day (mg/kg-day)"' 

3.8E-09 mg/kg-day (mg/kg-day)"' 

1.3E-08 mg/kg-day 1.1E-01 (mg/kg-day)'' 

mg/kg-day (mg/kg-day)" 

9.9E-08 mg/kg-day 1.5E+OO (mg/kg-day)"' 

mg/kg-day (mg/kg-day)"' 

mg/kg-day (mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

2.0E-09 

7.5E-09 

3.9E-07 

4.0E-07 

8.0E-10 

1.4E-09 

1.5E-07 

1.SE-07 

5.SE-07 

4/13/2005 7:43 AM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.21a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Surtace and Subsurtace Soil 

Exposure Medium: Surtace and Subsurface Soil 

Exposure Point: Building 166 

Receptor Population: Recreational User 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4.6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

2.4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

Medium Route 
EPC EPC 

Units Value 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E-01 

mg/kg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.11E-01 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E-01 

mg/kg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.11E-01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non·Cancer) (Non·Cancer) Dose Dose Units Concentration 

Uni ls for Hazard Units 
Calculation (1) 

mg/kg M 4.8E-08 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 1.0E-08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 1.1E-08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 3.?E-08 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 5.0E-08 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 3.6E-04 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 1.9E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 1.9E-06 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 5.4E-09 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 5.6E-09 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 2.2E-10 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 3.?E-10 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 8.0E-10 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 2.?E-09 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 2.1E-08 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.1E-05 mg/kg-day NA 

Reference Hazard 
Concenlration Quotient 

Uni ls 

NA 9.6E-05 

NA 5.1E-05 

NA 5.?E-05 

NA 7.3E-07 

NA UE-05 
NA 3.6E-04 

NA 6.3E-04 

NA 2.?E-05 

NA 1.8E-05 

1.JE-03 

NA 11 E-05 

NA 1.1E-06 

NA 1.9E-06 

NA 1.6E-08 

NA 9.1E-07 

NA 

NA 6.9E-05 

NA 

NA 

8.4E-05 

Total Hazard Index Across All Exposure Routes/Pathways 1.JE-03 

Dermal Absorption Fraction from Soil(ABSl (USEPA July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 

SWMU13Bldg166AdultRecrCTE.xls Table? 

ROX· O.Q15 

Arsenic· 0.03 

Other Metals • not evaluated for dermal contact with soil. 

4/13/2005 7:4 7 AM 



TABLE 8.21a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 166 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

ROX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

2.4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2, 6-d '1nitrotol uene 4.49E-01 

HMX 1.44E+OO 

ROX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorotron Fraction from Sorl(ABSl (LJSEPA, July 2004): 

2,4,6-Trlnitrotoluene - 0.032 HMX - 0.006 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 
RDX - 0.015 

Arsenic - 0.03 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

1.89E+OO mg/kg M 

4.00E-01 mg/kg M 
4.49E-01 mg/kg M 

1.44E+OO mg/kg M 

1.96E+OO mg/kg M 

1.43E+04 mg/kg M 

7.44E+OO mg/kg M 

7.49E+01 mg/kg M 

2.llE-01 mg/kg M 

1.89E+OO mg/kg M 

4.00E-01 mg/kg M 

4.49E-01 mg/kg M 

1.44E+OO mg/kg M 

1.96E+OO mg/kg M 

1.43E+04 mg/kg M 

7.44E+OO mg/kg M 

7.49E+01 mg/kg M 

2.11E-01 mg/kg M 

Other Metals - not evaluated for dermal contact with soil. 

SWMU13Bldg166AdultRecrCTE.xls Table8 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 
Units 

4.8E-09 mg/kg-day 3.0E-02 (mg/kg-day) 

1.0E-09 mg/kg-day (mg/kg-day)"' 

1.1E-09 mg/kg-day (mg/kg-day)"' 

3.?E-09 mg/kg-day (mg/kg-day)"' 

5.0E-09 mg/kg-day 1.1E-01 (mg/kg-day)"' 

3.6E-05 mg/kg-day (mg/kg-day)"' 

1.9E-08 mg/kg-day 1.5E+OO (mg/kg-day)"' 

1.9E-07 mg/kg-day (mgikg-dayr' 

5.4E-10 mg/kg-day (mg/kg-day)"' 

5.6E-10 mg/kg-day 3.0E-02 (mg/kg-day)' 

2.2E-11 mg/kg-day (mg/kg-day)"' 

3.?E-11 mg/kg-day (mg/kg-day)"' 

8.0E-11 mg/kg-day (mg/kg-day)"' 

2.7E-10 mg/kg-day 1.1E-01 (mg/kg-day)"' 

mg/kg-day (mg/kg-day)"' 

2.lE-09 mg/kg-day 1.5E+OO (mg/kg-day)"' 

mg/kg-day (mg/kg-day)"' 

mg/kg-day (mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

1.4E-10 

5.5E-10 

2.8E-08 

2.9E-08 

1.7E-11 

3.0E-11 

3.1E-09 

3.1E-09 

3.2E-08 

4/13/2005 7:47 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.22 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF FUTURE CHILD RESIDENTS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 166 

Receptor Population: Residents 

Receptor Age: Child 

Parameter Parameter Definition 

Code 

Csoil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Cs oil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surtace Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

SW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm' 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME CTE CTE 

Value Rational el Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95°/~ UCL or Max U.S. EPA. December 2002 

200 U.S. EPA, May 1993 100 U.S. EPA, May 1993 

1.0 U.S. EPA, May 1993 1,0 U.S. EPA, May 1993 

350 U.S. EPA, May 1993 234 U.S. EPA, May 1993 

6 U.S. EPA, May 1993 2 U.S. EPA, May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

15 U.S. EPA, May 1993 15 U.S. EPA, May 1993 

25,550 U.S. EPA. December 1989 25,550 U.S. EPA, December 1989 

2,190 U.S. EPA, December 1989 730 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

2,800 U.S. EPA, July 2004 2,800 U.S. EPA, July 2004 

0.2 U.S. EPA, July 2004 0.04 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

350 U.S. EPA, May 1993 234 U.S. EPA, May 1993 

6 U.S. EPA, December 1989 2 U.S. EPA, December 1989 

15 U.S. EPA, May 1993 15 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

2,190 U.S. EPA, December 1989 730 U.S. EPA, December 1989 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 1.1 OE-06 
Noncancer Ingestion Intake - RME = 1.28E-05 

Cancer Dermal Intake - RME = 3.0?E-06 
Noncancer Dermal Intake - RME = 3.58E-05 

SWMU13Bldg166ChildResRME.xls Table4 

Cancer Ingestion Intake - CTE = 1.22E-07 
Noncancer Ingestion Intake - CTE = 4.27E-06 

Cancer Dermal Intake - CTE = 1.37E-07 
Noncancer Dermal Intake - CTE = 4.79E-06 

Intake Equation/ 

Model Name 

Ingestion CDI ' (mglkglday) = 

Csoil x IR x Fix EF x ED x CF 

BW x AT 

U.S. EPA, December 1989 

Dermal CDl 1
" (mg/kg/day) = 

Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA. December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.22 • REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surtace and Subsurtace Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 166 

Receptor Population: Residents 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2.4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinltrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

ROX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

2,4,6-T rinitrotoluene 1.B9E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

ROX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E·01 

mg/kg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.11E-01 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E-01 

mg/kg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.11E-01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation (1) 

mg/kg M 2.4E-05 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 5.1E·06 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 5.7E·06 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 1.SE-05 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 2.5E-05 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 1.BE-01 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 9.5E·05 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 9.6E-04 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 2.7E-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 2.2E·06 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M B.6E-08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 1.4E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 3.1E-07 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 1.1E-06 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M B.OE-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.1E-05 mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Unils 

NA 4.BE-02 

NA 2.6E-02 
NA 2.9E·02 

NA 3.7E-04 

NA 8.4E-03 

NA 1.BE-01 

NA 3.2E-01 

NA 1.4E·02 

NA 9.0E-03 

6.JE-01 

NA 4.3E-03 

NA 4 3E-04 

NA 7.2E-04 

NA 6.2E-06 

NA 3.5E·04 

NA 

NA 2.7E·02 

NA 

NA 

3.2E-02 

Total Hazard Index Across All Exposure Routes/Pathways 6.7E-01 

Dermal Absorotlon Fraction from Soil(ABSl (USEPA. July 2004): 

2.4,6-Trlnitrotoluene - 0.032 HMX • 0.006 

2-Amino-4,6-dinitrotoluene • 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 

SWMU13Bldg166ChildResRME.xls Table? 

ROX· 0.015 

Arsenic· 0.03 

Other Metals - not evaluated for dermal contact with soil. 

4/13/2005 7:55 AM 



TABLE 8.22 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 166 

Receptor Population: Residents 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

ROX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

ROX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11 E-01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABSl (LJSEPA, July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 
RDX - 0.015 
Arsenic - 0.03 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

1.89E+OO mg/kg M 

4.00E-01 mg/kg M 

4.49E-01 mg/kg M 

1.44E+OO mg/kg M 

1.96E+OO mg/kg M 

1.43E+04 mg/kg M 

7.44E+OO mg/kg M 

7.49E+01 mg/kg M 

2.11E-01 mg/kg M 

1.89E+OO mg/kg M 

4.00E-01 mg/kg M 

4.49E-01 mg/kg M 

1.44E+OO mg/kg M 

1.96E+OO mg/kg M 

1.43E+04 mg/kg M 

7.44E+OO mg/kg M 

7.49E+01 mg/kg M 

2.11E-01 mg/kg M 

Other Metals - not evaluated for dermal contact with soil. 

SWMU13Bldg166ChildResRME.xls Table8 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 

Units 

2.1E-06 mg/kg-day 3.0E-02 (mg/kg-day) 

4.4E-07 mg/kg-day (mg/kg-day)'' 

4.9E-07 mg/kg-day (mg/kg-day)' 

1.6E-06 mg/kg-day (mg/kg-day)' 

2.2E-06 mg/kg-day 1.1E-01 (mg/kg-day)" 

1.6E-02 mg/kg-day (mg/kg-day)" 

8.2E-06 mg/kg-day 1.5E+OO (mg/kg-day)'' 

8.2E-05 mg/kg-day (mg/kg-day)' 

2.3E-07 mg/kg-day (mg/kg-day)'' 

1.9E-07 mg/kg-day 3.0E-02 (mg/kg-day)' 

7.4E-09 mg/kg-day (mg/kg-day)'' 

1.2E-08 mg/kg-day (mg/kg-day)'' 

2.6E-08 mg/kg-day (mg/kg-day)' 

9.0E-08 mg/kg-day 1.1E-01 (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

6.BE-07 mg/kg-day 1.5E+OO (mg/kg-day)" 

mg/kg-day (mg/kg-day)·' 

mg/kg-day (mg/kg-day)' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

6.2E-08 

2 4E-07 

1.2E-05 

1.3E-05 

5.6E-09 

9.9E-09 

1.0E-06 

1.0E-06 

1.4E-05 

4/13/2005 7:55 AM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.22a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Surlace and Subsurlace Soil 

Exposure Medium: Surlace and Subsurlace Soil 

Exposure Point: Building 166 

Receptor Population: Residents 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4, 6-Trlnitrololuene 1.89E+OO 

2-Amino-4,6-dlnltrotoluene 4.00E-01 

4-Amino-2,6-dinltrotoluene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(lotal) 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amtno-4,6-dinitrotoluene 4.00E·01 

4-Amino-2.6-dinitrotoluene 4.49E-01 

HMX 1 .44E+OO 

RDX 1.96E+OO 

Aluminum 1 .43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4A9E-01 

mg/kg 1.44E+OO 

mglkg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.11E-01 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E-01 

mg/kg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1 .43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.11E-01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units tor Hazard Units 
Calculation (1) 

mg/kg M 8.1E-06 mg/kg-day 5.0E·04 mg/kg-day NA 

mg/kg M 1.7E-06 mg/kg-day 2.0E-04 mglkg·day NA 

mg/kg M 1.9E-06 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 6.1E-06 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 8.4E-06 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 6.1E-02 mg/kg-day 1 .OE+OO mg/kg-day NA 

mg/kg M 3.2E-05 mg/kg-day 3.0E-04 mglkg·day NA 

mg/kg M 3.2E-04 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 9.0E-07 mg/kg-day 3.0E-04 mg/kg·day NA 

mg/kg M 2.9E-07 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 1.2E-08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 1.9E-08 mg/kg·day 2.0E-04 mg/kg-day NA 

mg/kg M 4.1E-08 mg/kg-day 5.0E·02 mg/kg-day NA 

mg/kg M 1.4E-07 mg/kg-day 3.0E·03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 1.1E-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.1E-05 mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 1.6E-02 

NA 8 6E-03 
NA 9.6E·03 

NA 1 .2E·04 
NA 2.8E·03 
NA 6 1E·02 

NA UE-01 

NA 4 6E·03 
NA 3.0E-03 

2.1E-01 

NA 5 BE-04 

NA 5.BE·05 

NA 9 7E·05 

NA 8 3E·07 

NA 4.7E·05 

NA 

NA 3.6E·03 

NA 

NA 

4.3E-03 

Total Hazard Index Across All Exposure Routes/Pathways 2.2E-01 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

2.4.6-Trinitrotoluene - 0.032 HMX - 0.006 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 

SWMU13Bldg166ChildResCTE.xls Table? 

ROX - 0.015 

Arsenic - 0.03 

Other Metals - not evaluated for dermal contact with soil. 

4/13/2005 7:48 AM 



TABLE 8.22a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Roule 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 166 

Receptor Population: Residenls 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

ROX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

ROX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABS) (USEPA, July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 
2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 

ROX - 0.015 
Arsenic - 0.03 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

1.89E+OO mg/kg M 

4.00E-01 mg/kg M 

4.49E-01 mg/kg M 

1.44E+OO mg/kg M 

1.96E+OO mg/kg M 

1.43E+04 mg/kg M 

7.44E+OO mg/kg M 

7.49E+01 mg/kg M 

2. 11 E-01 mg/kg M 

1.89E+OO mg/kg M 

4.00E-01 mg/kg M 

4.49E-01 mg/kg M 

1.44E+OO mg/kg M 

1.96E+OO mg/kg M 

1.43E+04 mg/kg M 

7.44E+OO mg/kg M 

7.49E+01 mg/kg M 

2.11E-01 mg/kg M 

Other Metals - not evaluated for dermal contact with soil. 

SWMU13Bldg166ChildResCTE.xls Table8 

Intake lnlake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 

Units 

2.3E-07 mg/kg-day 3.0E-02 (mg/kg-day) 

4.9E-OB mg/kg-day (mg/kg-day( 

5.5E-OB mg/kg-day (mg/kg-dayr' 

1.BE-07 mg/kg-day (mg/kg-day)·' 

2.4E-07 mg/kg-day 1.1E-01 (mg/kg-day( 

1.7E-03 mg/kg-day (mg/kg-day) ' 

9.1E-07 mg/kg-day 1.5E+OO (mg/kg-day( 

9.1E-06 mg/kg-day (mg/kg-day( 

2.6E-OB mg/kg-day (mg/kg-dayr' 

8.3E-09 mg/kg-day 3.0E-02 (mg/kg-dayr 

3.3E-10 mg/kg-day (mg/kg-day( 

5.SE-10 mg/kg-day (mg/kg-day) ' 

1.2E-09 mg/kg-day (mg/kg-day) ' 

4.0E-09 mg/kg-day 1.1E-01 (mg/kg-dayr' 

mg/kg-day (mg/kg-dayr' 

3.1E-OB mg/kg-day 1.5E+OO (mg/kg-dayr' 

mg/kg-day (mg/kg-dayr' 

mg/kg-day (mglkg-dayr' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

6.9E-09 

2 6E-OB 

1 .4E-06 

1.4E-06 

2.SE-10 

4.4E-10 

4 6E-OB 

4.6E-OB 

1.4E-06 

4/13/2005 7:48 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.23 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF FUTURE ADULT RESIDENTS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 166 

Receptor Population: Residents 

Receptor Age: Adult 

Parameter Parameter Definition 

Code 

Cs oil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Cs oil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

100 U.S. EPA, May 1993 50 U.S. EPA. May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA. May 1993 

350 U.S. EPA, May 1993 234 U.S. EPA, May 1993 

24 U.S. EPA, May 1993 7 U.S. EPA, May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

8,760 U.S. EPA, December 1989 2,555 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA. December 1989 

5,700 U.S. EPA, July 2004 5,700 U.S. EPA, July 2004 

0.07 U.S. EPA, July 2004 O.Q1 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

350 U.S. EPA, May 1993 234 U.S. EPA, May 1993 

24 U.S. EPA, December 1989 7 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA. May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

8.760 U.S. EPA, December 1989 2,555 U.S. EPA. December 1989 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 4.?0E-07 
Noncancer Ingestion Intake - RME = 1.37E-06 

Cancer Dermal Intake - RME = 1.87E-06 
Noncancer Dermal Intake - RME = 5.47E-06 

SWMU 13Bldg 166AdultResRME.xls Table4 

Cancer Ingestion Intake - CTE = 4.58E-08 
Noncancer Ingestion Intake - CTE = 4.58E-07 

Cancer Dermal Intake - CTE = 5.22E-08 
Noncancer Dermal Intake - CTE = 5.22E-07 

Intake Equation/ 

Model Name 

Ingestion CDt 1'
1 (mg/kg/day) = 

Csoil x IA x Fi x EF x ED x CF 

SW x AT 

U.S. EPA, December 1989 

Dermal CDl 1
'
1 (mg/kg/day)= 

Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA, December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.23 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Surtace and Subsurtace Soil 

Exposure Medium: Surface and Subsurface Soil 
Exposure Point: Building 166 

Receptor Population: Residents 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E·01 

(total) 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amlno-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinltrototuene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

Medium Route 
EPC EPC 

Units Value 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E-01 

mg/kg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

rnglkg 2.11E-01 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E-01 

mglkg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.llE-01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation (1) 

mg/kg M 2.6E-06 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 5.5E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 6.2E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 2.0E-06 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 2.7E-06 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 2.0E-02 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 1.0E-05 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 1.0E-04 rnglkg-day 7.0E-02 rnglkg-day NA 

mg/kg M 2.9E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 3.3E-07 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 1.3E-08 mg/kg-day 2.0E-04 rnglkg-day NA 

mg/kg M 2.2E-08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 4.7E-08 mg/kg-day 5.0E-02 rnglkg-day NA 

mg/kg M 1.6E-07 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M rnglkg-day 1.0E+OO mg/kg-day NA 

mg/kg M 1.2E-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.lE-05 mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 5.2E·03 

NA 2.7E-03 

NA 3.lE-03 

NA 3.9E·05 

NA 9.0E·04 

NA 2.0E-02 

NA 3.4E-02 

NA 1.SE-03 

NA 9.6E·04 

6.BE-02 

NA 6.6E-04 

NA 6.6E-05 

NA 1.1 E-04 

NA 9 4E·07 

NA 5.4E·05 

NA 

NA 4. lE-03 

NA 

NA 

5.0E-03 

Total Hazard Index Across All Exposure Routes/Pathways 7.3E·02 

Dermal Absorption Fraction from Soil(ABS\ (LJSEPA, July 2004\: 

2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 

SWMU13Bldg166AdultResRME.xls Table? 

RDX - 0.015 

Arsenic - 0.03 

Other Metals - not evaluated for dermal contact with soil. 

4/13/2005 7:43 AM 



TABLE 8.23 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 166 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6· Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E·01 

4-Amino·2,6·dinitrotoluene 4.49E·01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E·01 

(total) 

2,4,6· Trinitrotoluene 1.89E+OO 

2·Amino·4,6·dinitrotoluene 4.00E·01 

4-Amino·2,6·dinitrotoluene 4.49E·01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E·01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorptron Fractron from Sorl(ABS) (USEPA, July 2004): 
2,4,6· Trinitrotoluene • 0.032 HMX - 0.006 
2-Amino-4,6-dinitrotoluene - 0.006 
4-Amino-2,6-dinitrotoluene • 0.009 

ROX - 0.015 
Arsenic - 0.03 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected 

EPC EPC tor Risk 

Value Units Calculation ( 1) 

1.89E+OO mg/kg M 

4.00E-01 mg/kg M 

4.49E-01 mg/kg M 

1.44E+OO mg/kg M 

1.96E+OO mg/kg M 

1.43E+04 mg/kg M 

7.44E+OO mg/kg M 

7.49E+01 mg/kg M 

2.11E-01 mg/kg M 

1.89E+OO mg/kg M 

4.00E·01 mg/kg M 

4.49E·01 mg/kg M 

1.44E+OO mg/kg M 

1.96E+OO mg/kg M 

1.43E+04 mg/kg M 

7.44E+OO mg/kg M 

7.49E+01 mg/kg M 

2.11E·01 mg/kg M 

Other Metals - not evaluated for dermal contact with soil. 

SWMU13Bldg166AdultResRME.xls Table8 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 

Units 

8.9E-07 mg/kg-day 3.0E·02 (mg/kg-day) 

1.9E-07 mg/kg·day (mg/kg·day)' 

2.1 E-07 mg/kg-day (mg/kg-day)'' 

6.SE-07 mg/kg-day (mg/kg-day)·' 

9.2E-07 mg/kg-day 1.1E·01 (mg/kg·day) ' 

6.7E-03 mg/kg·day (mg/kg-day}" 

3.5E·06 mg/kg-day 1.5E+OO (mg/kg-day)' 

3.5E-05 mg/kg-day (mg/kg-day}" 

9.9E-08 mg/kg-day (mg/kg·dayr' 

1.1E·07 mg/kg-day 3.0E·02 (mg/kg-day) 

4.5E·09 mg/kg-day (mg/kg-day)' 

7.6E·09 mg/kg-day (mg/kg-day)'' 

1.6E·08 mg/kg-day (mg/kg-day)'' 

5.5E·08 mg/kg-day 1.1E·01 (mg/kg-day)' 

mg/kg-day (mg/kg-day)'' 

4.2E-07 mg/kg·day 1.5E+OO (mg/kg-day)'' 

mg/kg-day (mg/kg·dayr' 

mg/kg-day (mg/kg·day)'' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

2.7E·08 

1.0E-07 

5 2E·06 

5.4E·06 

3.4E·09 

6.1E·09 

6.3E·07 

6.4E-07 

6.0E·06 

4/13/2005 7:43 AM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.23a • CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON·CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Surtace and Subsurtace Soil 

Exposure Medium: Surface and Subsurface Soil 
Exposure Point: Building 166 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2.6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

2,4.6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2, 6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

RDX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E-01 

mg/kg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E~OO 
mg/kg 7.49E+01 

mg/kg 2.11E-01 

mg/kg 1.89E+OO 

mg/kg 4.00E-01 

mg/kg 4.49E-01 

mg/kg 1.44E+OO 

mg/kg 1.96E+OO 

mg/kg 1.43E+04 

mg/kg 7.44E+OO 

mg/kg 7.49E+01 

mg/kg 2.11E-01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation (1) 

mg/kg M 8.6E-07 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 1.SE-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 2.1E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 6.6E-07 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 9.0E-07 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 6.6E-03 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 3.4E-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 3.4E-05 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 9.6E-08 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 3.2E-08 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 1.3E-09 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 2.1E-09 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 4.5E-09 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 1.5E-08 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 1.2E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.1E-05 mg/kg-day NA 

Reference Hazard 
Concentration Ouolient 

Units 

NA 1.7E-03 

NA 9.2E-04 

NA 1.0E-03 

NA 1.3E-05 

NA 3.0E-04 

NA 6.6E·03 
NA 11 E-02 
NA 4.9E·04 

NA 32E·04 

2.JE-02 

NA 6.3E-05 

NA 6.3E-06 

NA 1 1E·05 

NA 9.0E-08 

NA 5 1E-06 

NA 

NA 3.9E-04 

NA 

NA 

4.7E·04 

Total Hazard Index Across All Exposure Routes/Pathways 2.3E-02 

Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 

SWMU13Bldg166AdultResCTE.xls Table? 

ROX - 0.015 

Arsenic - 0.03 

Other Metals - not evaluated for dermal contact with soil. 

4/13/2005 7:58 AM 



TABLE 8.23a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 166 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4,6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

ROX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11E-01 

(total) 

2,4,6-Trinitrotoluene 1.89E+OO 

2-Amino-4.6-dinitrotoluene 4.00E-01 

4-Amino-2,6-dinitrotoluene 4.49E-01 

HMX 1.44E+OO 

ROX 1.96E+OO 

Aluminum 1.43E+04 

Arsenic 7.44E+OO 

Barium 7.49E+01 

Mercury 2.11 E-01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABSl (USEPA, July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 
2-Amino-4,6-dinitrotoluene - 0.006 
4-Amino-2,6-dinitrotoluene - 0.009 

ROX - 0.015 
Arsenic - 0.03 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation ( 1) 

1,89E+OO mg/kg M 

4.00E-01 mg/kg M 

4.49E-01 mg/kg M 

1.44E+OO mg/kg M 

1.96E+OO mg/kg M 

1.43E+04 mg/kg M 

7.44E+OO mg/kg M 

7.49E+01 mg/kg M 

2.11E-01 mg/kg M 

1.89E+OO mg/kg M 

4.00E-01 mg/kg M 

4.49E-01 mg/kg M 

1.44E+OO mg/kg M 

1.96E+OO mg/kg M 

1.43E+04 mg/kg M 

7.44E+OO mg/kg M 

7.49E+01 mg/kg M 

2.11E-01 mg/kg M 

Other Metals - not evaluated for dermal contact with soil. 

SWMU13Bldg166AdultResCTE.xls Table8 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 
Units 

8.6E-08 mg/kg-day 3.0E-02 (mg/kg-day) 

1.BE-08 mg/kg-day (mg/kg-day) ' 

2.1E-08 mg/kg-day (mg/kg-day( 

6.6E-08 mg/kg-day (mg/kg-day( 

9.0E-08 mg/kg-day 1.1E·01 (mg/kg-dayr' 

6.6E-04 mg/kg-day (mg/kg-day)" 

3.4E-07 mg/kg-day 1.5E+OO (mg/kg-day)'' 

3.4E-06 mg/kg-day (mg/kg-day)" 

9.6E-09 mg/kg-day (mg/kg-day)" 

3.2E-09 mg/kg-day 3.0E-02 (mg/kg-day)' 

1.3E-10 mg/kg-day (mg/kg-day)" 

2.1E-10 mg/kg-day (mg/kg-day)'' 

4.5E-10 mg/kg-day (mg/kg-day)'' 

1.5E-09 mg/kg-day 1.1 E-01 (mg/kg-day)" 

mg/kg·day (mg/kg-day)" 

1.2E-08 mg/kg-day 1.5E+OO (mg/kg-day)'' 

mg/kg-day (mg/kg-day)·' 

mg/kg-day (mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

2.6E-09 

9.9E-09 

5. 1E-07 

5.2E-07 

9.5E-11 

1.7E-10 

1.7E-08 

1.BE-08 

5.4E-07 

4/13/2005 7:58 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.24 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF MAINTENANCE WORKERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timelrame: Current/Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Maintenance Worker 

Receptor Age: Adult 

Paramete1 Parameter Definition 

Code 

Cs oil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csoil Ch"E!mical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME CTE CTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

100 U.S. EPA. May 1993 50 U.S. EPA. May 1993 

1.0 U.S. EPA. May 1993 1.0 U.S. EPA. May 1993 

24 Professional Judgement 12 Professional Judgement 

25 U.S. EPA, May 1993 9 U.S. EPA, May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA. December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA. May 1993 

25,550 U.S. EPA, December 1989 25.550 U.S. EPA, December 1989 

9,125 U.S. EPA, December 1989 3,285 U.S. EPA. December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

3,300 U.S. EPA, July 2004 3,300 U.S. EPA, July 2004 

0.2 U.S. EPA. July 2004 0.02 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

24 Professional Judgement 12 Professional Judgement 

25 U.S. EPA, May 1993 9 U.S. EPA, May 1993 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

9,125 U.S. EPA, December 1989 3.285 U.S. EPA, December 1989 

1 CDI = Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - AME= 3.35E-08 
Noncancer Ingestion Intake - AME = 9.39E-08 

Cancer Dermal Intake - AME= 2.21 E-07 
Noncancer Dermal Intake - AME = 6.20E-07 

SWMU13SSArea171 MaintWAME.xls Table4 

Cancer Ingestion Intake - CTE = 3.02E-09 
Noncancer Ingestion Intake - CTE = 2.35E-08 

Cancer Dermal Intake - CTE = 3.99E-09 
Noncancer Dermal Intake - CTE = 3.1 OE-08 

Intake Equation/ 

Model Name 

Ingestion C011 (mg/kg/day) = 

Csoil x IA x Fix EF x ED x CF 

BW x AT 

U.S. EPA. December 1989 

Dermal COi" (mg/kg/day) = 

Csoil x CF x SA x AF x ABS x EF x ED 

SW x AT 

U.S. EPA. December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.24 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Soil 

Exposure Medium: Surlace Soil 

Exposure Point: Area near Building 171 

Receptor Population; Maintenance Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3, 7,8-TCDD TEO 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.SOE-01 

Aroclor-1248 1.60E+02 

(total) 

2,3,7,8-TCDD TEO 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo{a,h)anthracene 2.00E-01 

lndeno(1,2,3·cd)pyrene 6.SOE-01 

Aroclor-1248 1.60E+02 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.51E-05 

mg/kg 1.10E+OO 

mg/kg 1.00E+OO 

mg/kg 1.10E+OO 

mg/kg 2.00E-01 

mg/kg 6.SOE-01 

mg/kg 1.60E+02 

mg/kg 1.51E-05 

mg/kg 1.10E+OO 

mg/kg 1.00E+OO 

mg/kg 1.10E+OO 

mg/kg 2.00E-01 

mg/kg 6.SOE-01 

mg/kg 1.60E+02 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 

Calculation (1) 

mg/kg M 1.4E-12 mg/kg-day mglkg-day 

mg/kg M 1.0E-07 mg/kg-day mg/kg·day 

mg/kg M 9.4E-08 mg/kg-day mg/kg-day 

mg/kg M 1.0E-07 mg/kg-day mg/kg·day 

mg/kg M 1.9E-08 mg/kg·day mg/kg-day 

mg/kg M 6.1E-08 mg/kg-day mglkg·day 

mg/kg M 1.SE-05 mg/kg·day mg/kg-day 

mg/kg M 2.8E-13 mg/kg-day mg/kg-day 

mg/kg M 8.9E-08 mg/kg·day mg/kg-day 

mg/kg M 8.1E-08 mg/kg·day mg/kg-day 

mg/kg M 8.9E-08 mg/kg·day mg/kg-day 

mg/kg M 1.6E-08 mg/kg·day mg/kg-day 

mg/kg M 5.2E-08 mg/kg-day mg/kg-day 

mg/kg M 1.4E-05 mg/kg-day mg/kg-day 

Reference Reference Hazard 

Concentration Concentration Quotient 

Uni ls 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS\ (USEPA, July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs-0.13 

PCBS - 0.14 

SWMU13SSArea 171 MaintWRME.xls Table? 4/13/2005 8:22 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.24 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Maintenance Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8·TCDD TEO 1.51E·05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.50E-01 

Aroclor-1248 1.60E+02 

(total) 

2,3,7,8-TCDD TEO 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.50E-01 

Aroclor-1248 1.60E+02 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake lnlake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

1.51E·05 mg/kg M 5.1E·13 mg/kg·day 1.5E+05 

1.10E+OO mg/kg M 3.7E·08 mg/kg·day 7.3E·01 

1.00E+OO mg/kg M 3.4E-08 mg/kg-day 7.3E+OO 

1.10E+OO mg/kg M 3.7E-08 mg/kg-day 7.3E-01 

2.00E-01 mg/kg M 6.7E-09 mg/kg-day 7.3E+OO 

6.50E-01 mg/kg M 2.2E-08 mg/kg-day 7.3E-01 

1.60E+02 mg/kg M 5.4E-06 mg/kg-day 2.0E+OO 

1.51E-05 mg/kg M 1.0E-13 mg/kg-day 1.5E+05 

1.10E+OO mg/kg M 3.2E-OB mg/kg-day 7.3E-01 

1.00E+OO mg/kg M 2.9E-OB mg/kg-day 7.3E+OO 

1.10E+OO mg/kg M 3.2E-OB mg/kg-day 7.3E-01 

2.00E-01 mg/kg M 5.BE-09 mg/kg-day 7.3E+OO 

6.50E-01 mg/kg M 1.9E-OB mg/kg-day 7.3E-01 

1.60E+02 mg/kg M 5.0E-06 mg/kg-day 2.0E+OO 

Cancer Slope 

Faclor Units 

(mg1kg·dayJ 

(mg/kg·day)" 

(mg/kg-day) ' 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (USEPA. July 2004): 
2,3,7,8-TCDD - 0.03 
PAHs · 0.13 
PCBS-0.14 

SWMU13SSArea171MaintWRME.xls Table8 

Cancer 
Risk 

7.6E·08 

2.7E-08 

2.4E-07 

2.7E-08 

4.9E-08 

1.6E-OB 

1.1E-05 

1.1E-05 

1 5E-08 

2.3E-OB 

2.1E-07 

2 3E-OB 

4.2E-OB 

1.4E-OB 

9.9E-06 

1.0E-05 

2.1E-05 
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Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.24a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: CurrenVFuture 
Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 171 
Receptor Population: Maintenance Worker 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.SOE-01 

Aroclor-1248 1.60E+02 

(total) 

2,3,7,8-TCDD TEQ 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.SOE-01 

Aroclor-1248 1.60E+02 

(total) 

Medium Route 
EPC EPC 

Units Value 

mg/kg 1.51E-05 

mg/kg 1.10E+OO 

mg/kg 1.00E+OO 

mg/kg 1.10E+OO 

mg/kg 2.00E-01 

mg/kg 6.SOE-01 

mg/kg 1.60E+02 

mg/kg 1.51E-05 

mg/kg 1.10E+OO 

mg/kg 1.00E+OO 

mg/kg 1.10E+OO 

mg/kg 2.00E-01 

mg/kg 6.SOE-01 

mg/kg 1.60E+02 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 

Calculation (1) 

mg/kg M 3.SE-13 mg/kg-day mg/kg-day 

mg/kg M 2.6E-08 mg/kg-day mg/kg-day 

mg/kg M 2.3E-08 mg/kg-day mg/kg-day 

mg/kg M 2.6E-08 mg/kg-day mg/kg-day 

mg/kg M 4.7E-09 mg/kg-day mg/kg-day 

mg/kg M 1.SE-08 mg/kg-day mg/kg-day 

mg/kg M 3.8E-06 mg/kg-day mg/kg-day 

mg/kg M 1.4E-14 mg/kg-day mg/kg-day 

mg/kg M 4.4E-09 mg/kg-day mg/kg-day 

mg/kg M 4.0E-09 mg/kg-day mg/kg-day 

mg/kg M 4.4E-09 mg/kg-day mg/kg-day 

mg/kg M 8.1E-10 mg/kg-day mg/kg-day 

mg/kg M 2.6E-09 mg/kg-day mg/kg-day 

mg/kg M 6.9E-07 mg/kg-day mg/kg-day 

Reference Reference Hazard 

Concentration Concen!rat1on Quotient 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

2,3, 7,8-TCDD - 0.03 

PAHs - 0.13 

PCBS - 0.14 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.24a - CENTRAL TENDENCY EXPOSURE {CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL 

SWMU 13 {MINE FILL B) 

Scenario Timeframe: CurrenVFuture 
Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Maintenance Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 1.51E·05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranlhene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E·01 

lndeno(1,2,3·cd)pyrene 6.50E-01 

Aroclor-1248 1.60E+02 

(total) 

2,3,7,8-TCDD TEQ 1.51E·05 

Benzo(a)anlhracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.50E-01 

Aroclor-1248 1.60E+02 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation ( 1) Units 

1.51E·05 mg/kg M 4.6E·14 mg/kg·day 1.5E+05 

1.10E+OO mg/kg M 3.3E·09 mg/kg·day 7.3E·01 

1.00E+OO mg/kg M 3.0E·09 mg/kg-day 7.3E+OO 

1.10E+OO mg/kg M 3.3E-09 mg/kg-day 7.3E-01 

2.00E·01 mg/kg M 6.0E-10 mg/kg-day 7.3E+OO 

6.50E-01 mg/kg M 2.0E·09 mg/kg-day 7.3E-01 

1.60E+02 mg/kg M 4.8E-07 mg/kg-day 2.0E+OO 

1.51E·05 mg/kg M 1.8E-15 mg/kg-day 1.5E+05 

1.10E+OO mg/kg M 5.7E-10 mg/kg·day 7.3E-01 

1.00E+OO mg/kg M 5.2E·10 mg/kg-day 7.3E+OO 

1.10E+OO mg/kg M 5.7E-10 mg/kg-day 7.3E-01 

2.00E-01 mg/kg M 1.0E-10 mg/kg-day 7.3E+OO 

6.50E-01 mg/kg M 3.4E-10 mg/kg-day 7.3E-01 

1.60E+02 mg/kg M 8.9E-08 mg/kg-day 2.0E+OO 

Cancer Slope 

Factor Units 

(mgtkg-day) 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day) 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from So1l(ABS) (USEPA, July 2004): 

2,3,7,8-TCDD • 0.03 
PAHs-0.13 

PCBS • 0.14 

SWMU13SSArea171MaintWCTE.xls Tables 

Cancer 

Risk 

6.8E-09 

2.4E-09 

2.2E-08 

2.4E·09 

4.4E-09 

1.4E-09 

9.7E-07 

1.0E-06 

2.7E-10 

4.2E-10 

3.8E-09 

4.2E-10 

76E-10 

2.5E-10 

1.8E-07 

1.BE-07 

1.2E-06 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.25 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF OCCUPATIONAL WORKERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Paramete1 Parameter Definition 

Code 

Csoil Chemical Concentration in Soil 

IA Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csoil Chemical Concentration In Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soll to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

SW Body Weight 

AT·C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

AME AME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA. May 1993 

250 U.S. EPA, May 1993 219 U.S. EPA, May 1993 

25 U.S. EPA, May 1993 9 U.S. EPA, May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA. December 1989 25,550 U.S. EPA, December 1989 

9, 125 U.S. EPA, December 1989 3.285 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

3,300 U.S. EPA, July 2004 3,300 U.S. EPA, July 2004 

0.2 U.S. EPA, July 2004 0.02 U.S. EPA. July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA. July 2004 

250 U.S. EPA, May 1993 219 U.S. EPA, May 1993 

25 U.S. EPA, December 1989 9 U.S. EPA. December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25.550 U.S. EPA, December 1989 

9,125 U.S. EPA, December 1989 3.285 U.S. EPA, December 1989 

1 COi =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 3.49E-07 
Noncancer Ingestion Intake - RME = 9.78E-07 

Cancer Dermal Intake - RME = 2.31 E-06 
Noncancer Dermal Intake - RME = 6.46E-06 

SW MU 13SSArea 171 OccupW R ME .xis Table4 

Cancer Ingestion Intake - CTE = 5.51 E-08 
Noncancer Ingestion Intake - CTE = 4.29E-07 

Cancer Dermal Intake - CTE = 7.27E-08 
Noncancer Dermal Intake - CTE = 5.66E-07 

Intake Equation/ 

Model Name 

Ingestion CDI'" (mg/kg/day)= 

Csoil x IR x Fix EF x ED x CF 

BW x AT 

U.S. EPA, December 1989 

Dermal CDI'" (mg/kg/day)= 

Csoil x CF x SA x AF x ABS x EF x ED 

SW x AT 

U.S. EPA, December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.25 • REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Soil 

Exposure Medium; Surface Soil 
Exposure Point: Area near Building 171 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranlhene 1.10E+OO 

Dibenzo(a,h)anlhracene 2.00E-01 

lndeno(1 .2,3-cd)pyrene 6.50E·01 

Aroclor-1248 1.60E+02 

(total) 

2,3,7,8-TCDD TEQ 1.51E·05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E·01 

lndeno(1,2,3-cd)pyrene 6.50E·01 

Aroclor-1248 1.60E+02 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.51E-05 

mg/kg 1.10E+OO 

mg/kg 1.00E+OO 

mg/kg 1.10E+OO 

mg/kg 2.00E·01 

mg/kg 6.50E·01 

mg/kg 1 .60E+02 

mg/kg 1.51E·05 

mglkg 1.10E+OO 

mg/kg 1 .OOE+OO 

mg/kg 1.10E+OO 

mg/kg 2.00E·01 

mg/kg 6.50E·01 

mg/kg 1.60E+02 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 
Calculation (1) 

mg/kg M 1.5E-11 mg/kg-day mg/kg-day 

mg/kg M 1.1E·06 mg/kg-day mg/kg-day 

mg/kg M 9.8E-07 mg/kg·day mg/kg-day 

mg/kg M 1.1E-06 mg/kg-day mg/kg-day 

mg/kg M 2.0E-07 mg/kg-day mg/kg-day 

mg/kg M 6.4E-07 mg/kg-day mg/kg-day 

mg/kg M 1.6E-04 mg/kg-day mg/kg-day 

mg/kg M 2.9E-12 mg/kg-day mg/kg-day 

mg/kg M 9.2E-07 mg/kg-day mg/kg-day 

mg/kg M 8.4E-07 mg/kg-day mg/kg-day 

mg/kg M 9.2E-07 mg/kg-day mg/kg-day 

mg/kg M 1.7E-07 mg/kg-day mg/kg-day 

mg/kg M 5.5E-07 mg/kg-day mg/kg-day 

mg/kg M 1 .4E·04 mg/kg-day mg/kg-day 

Reference Reference Hazard 

Concentration Concentration Quotient 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 
Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004): 

2,3,7,8·TCDD · 0.03 

PAHs·0.13 

PCBS-0.14 

SWMU 13SSArea 171 OccupW RME.xls Table? 4/13/2005 8:25 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.25 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.SOE-01 

Aroclor-1248 1.60E+02 

(total) 

2,3,7,8-TCDD TEQ 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dlbenzo(a.h)anthracene 2.00E-01 

lndeno( 1,2,3-cd)pyrene 6.SOE-01 

Aroclor-1248 1.60E+02 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

1.51E-05 mg/kg M 5.3E-12 mg/kg·day 1.5E+05 

1.10E+OO mg/kg M 3.8E-07 mg/kg-day 7.3E·01 

1.00E+OO mg/kg M 3.SE-07 mg/kg-day 7.3E+OO 

1.10E+OO mg/kg M 3.8E-07 mg/kg-day 7.3E-01 

2.00E-01 mg/kg M 7.0E·08 mg/kg-day 7.3E+OO 

6.SOE-01 mg/kg M 2.3E·07 mg/kg-day 7.3E-01 

1.60E+02 mg/kg M 5.6E-05 mg/kg-day 2.0E+OO 

1.51E-05 mg/kg M 1.0E·12 mg/kg-day 1.5E+05 

1.10E+OO mg/kg M 3.3E·07 mg/kg-day 7.3E-01 

1.00E+OO mg/kg M 3.0E-07 mg/kg-day 7.3E+OO 

1.10E+OO mg/kg M 3.3E-07 mg/kg-day 7.3E-01 

2.00E-01 mg/kg M 6.0E-08 mg/kg-day 7.3E+OO 

6.SOE-01 mg/kg M 1.9E-07 mg/kg-day 7.3E-01 

1.60E+02 mg/kg M 5.2E-05 mg/kg-day 2.0E+OO 

Cancer Slope 

Factor Units 

(mg/kg-day)' 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day}" 

(mg/kg-day)'' 

(mg/kg-day)' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day}" 

(mg/kg-day)·' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 
2,3,7,8-TCDD - 0.03 
PAHs-0.13 
PCBS-0.14 

SWMU13SSArea171 OccupWRME.xls Table8 

Cancer 
Risk 

7.9E-07 

2.8E-07 

2.6E·06 

2.8E·07 

5.1E·07 

1.?E-07 

1.1 E-04 

1.2E-04 

1.6E-07 

2.4E-07 

2.2E-06 

2.4E-07 

4.4E-07 

1.4E-07 

1.0E-04 

1.1E-04 

2.2E-04 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.25a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: CurrenVFuture 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 171 

Recepto.r Population: Occupational Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2.3, 7.8-TCDD TEO 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno( 1.2,3-cd)pyrene 6.50E-01 

Aroclor-1248 1.60E+02 

(total) 

2,3,7,8-TCDD TEO 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.SOE-01 

Aroclor-1248 1.60E+02 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.51E-05 

mglkg 1.10E+OO 

mg/kg 1.00E+OO 

mg/kg 1.10E+OO 

mg/kg 2.00E-01 

mg/kg 6.SOE-01 

mg/kg 1.60E+02 

rriglkg 1.51E-05 

mg/kg 1.10E+OO 

mg/kg 1.00E+OO 

mg/kg 1.10E+OO 

mg/kg 2.00E-01 

mg/kg 6.SOE-01 

mglkg 1.60E+02 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 

Calculation (1) 

mg/kg M 6.SE-12 mg/kg-day mg/kg-day 

mg/kg M 4.7E-07 mg/kg-day mg/kg-day 

mg/kg M 4.3E-07 mg/kg-day mg/kg-day 

mg/kg M 4.7E-07 mg/kg-day mg/kg-day 

mg/kg M 8.6E-08 mg/kg-day mg/kg-day 

mg/kg M 2.8E-07 mg/kg-day mg/kg-day 

mg/kg M 6.9E-05 mg/kg-day mg/kg-day 

mg/kg M 2.6E-13 mg/kg-day mg/kg-day 

mg/kg M 8.1E-08 mg/kg-day mg/kg-day 

mg/kg M 7.4E-08 mg/kg-day mg/kg-day 

mg/kg M 8.1E-08 mg/kg-day mg/kg-day 

mg/kg M 1.SE-08 mg/kg-day mg/kg-day 

mg/kg M 4.8E-08 mg/kg-day mg/kg-day 

mg/kg M 1.3E-05 mg/kg-day mg/kg-day 

Reference Reference Hazard 

Concentration Concentration Quotient 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

.NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs- 0.13 

PCBS-0.14 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.25a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno( 1,2,3-cd)pyrene 6.50E-01 

Aroclor-1248 1.60E+02 

(tolal) 

2,3,7,8-TCDD TEO 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anlhracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.50E-01 

Aroclor-1248 1.60E+02 

(total) 

Medium 

EPC 

Units 

rnglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Faclor 

Value Units Calculation (1) Units 

1.51E-05 mg/kg M 8.3E-13 mg/kg-day 1.5E+05 

1.10E+OO mg/kg M 6.1E-08 mg/kg-day 7.3E-01 

1.00E+OO mg/kg M 5.5E-08 mg/kg-day 7.3E+OO 

1.10E+OO mg/kg M 6.lE-08 mg/kg-day 7.3E-01 

2.00E-01 mg/kg M 1.1E-08 mg/kg-day 7.3E+OO 

6.SOE-01 mg/kg M 3.6E-08 mg/kg-day 7.3E-01 

1.60E+02 mg/kg M 8.8E-06 mg/kg-day 2.0E+OO 

1.51E-05 mg/kg M 3.3E-14 mg/kg-day 1.5E+05 

1.10E+OO mg/kg M 1.0E-08 mg/kg-day 7.3E-01 

1.00E+OO mg/kg M 9.5E-09 mg/kg-day 7.3E+OO 

1.10E+OO mg/kg M 1.0E-08 mg/kg-day 7.3E-01 

2.00E-01 mg/kg M 1.9E-09 mg/kg-day 7.3E+OO 

6.50E-01 mg/kg M 6.1E-09 mglkg-day 7.3E-01 

1.60E+02 mg/kg M 1.6E-06 mg/kg-day 2.0E+OO 

Cancer Slope 

Factor Units 

1mg1kg-day) 

(mglkg-dayr' 

(mg/kg-day)" 

(mg/kg-day}" 

(mg/kg-day)" 

(mglkg-dayr' 

(mg/kg-day)' 

(mg/kg-day) 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from So1l(ABS) (USEPA, July 2004): 

2,3,7,8-TCDD • 0.03 
PAHs - 0.13 

PCBS - 0.14 

SWMU13SSArea171 OccupWCTE.xls Table8 

Cancer 
Risk 

1.2E-07 

4.4E-08 

4.0E-07 

4.4E-08 

8.0E·08 

2.6E-08 

1.8E-05 

1.BE-05 

4.9E-09 

7.6E-09 

6.9E-08 

7.6E-09 

1.4E-08 

4.5E-09 

3.3E-06 

3.4E-06 

2.2E-05 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.26 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF ADOLESCENT TRESPASSERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 • 17) 

Paramete1 Parameter Definition 

Code 

Csoil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averag·1ng Time (Non-Cancer) 

Csoil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surtace Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer} 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME CTE CTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA. May 1993 

26 Professional Judgement 13 Professional Judgement 

11 6 • 17 years of age 11 6 • 17 years of age 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

43 U.S. EPA, August 1997 43 U.S. EPA, August 1997 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

4,015 U.S. EPA, December 1989 4,015 U.S. EPA. December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA. December 1989 

3,280 U.S. EPA, August 1997 3,100 U.S. EPA, Augusl 1997 

0.2 U.S. EPA. July 2004 0.04 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

26 Professional Judgement 13 Professional Judgement 

11 6 · 17 years of age 11 6 - 17 years of age 

43 U.S. EPA, August 1997 43 U.S. EPA, Augusl 1997 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

4,015 U.S. EPA, December 1989 4,015 U.S. EPA, December 1989 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 2.60E-08 
Noncancer Ingestion Intake - RME = 1.66E-07 

Cancer Dermal Intake· RME = 1.71 E-07 
Noncancer Dermal Intake · RME = 1.09E-06 

SWMU 13SSArea 171 TrespRME.xls Table4 

Cancer Ingestion Intake - CTE = 6.51 E-09 
Noncancer Ingestion Intake - CTE = 4. 14E-08 

Cancer Dermal Intake - CTE = 1.61 E-08 
Noncancer Dermal Intake - CTE = 1.03E-07 

Intake Equation/ 

Model Name 

Ingestion CDl1" (mg/kg/day) = 

Csoil x IR x Fi x EF x ED x CF 

BW x AT 

U.S. EPA, December 1989 

Dermal CDI'" (mg/kg/day) = 

Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA. December 1989 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.26 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Surlace Soil 

Exposure Point: Area near Building 171 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7.8-TCDD TEQ 1.51E-05 

Benzo(a)anthrac.ene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(:a..h)anthracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.SOE-01 

Aroclor-1248 1.60E+02 

(total) 

2,3,7,8-TCDD TEQ 1.51E·05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1,2.3·cd)pyrene 6.SOE-01 

Aroclor-1248 1.60E+02 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.51E-05 

mg/kg 1.10E+OO 

mg/kg 1.00E+OO 

mg/kg 1.10E+OO 

mg/kg 2.00E-01 

mg/kg 6.SOE-01 

mg/kg 1.60E+02 

mg/kg 1.51E-05 

mg/kg 1.10E+OO 

mg/kg 1.00E+OO 

mg/kg 1.10E+OO 

mg/kg 2.00E-01 

mg/kg 6.SOE-01 

mg/kg 1.60E+02 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 

Calculation ( 1) 

mg/kg M 2.SE-12 mg/kg·day mg/kg-day 

mg/kg M 1.8E-07 mg/kg-day mg/kg·day 

mg/kg M 1.7E-07 mg/kg-day mg/kg-day 

mg/kg M 1.8E-07 mg/kg-day mg/kg-day 

mg/kg M 3.3E-08 mg/kg-day mg/kg-day 

mg/kg M 1.1E-07 mg/kg-day mg/kg-day 

mg/kg M 2.7E-05 mg/kg-day mg/kg-day 

mg/kg M 4.9E-13 mg/kg-day mg/kg·day 

mg/kg M 1.6E-07 mg/kg-day mg/kg-day 

mg/kg M 1.4E-07 mg/kg-day mg/kg-day 

mg/kg M 1.6E-07 mg/kg-day mg/kg-day 

mg/kg M 2.8E-08 mg/kg-day mg/kg·day 

mg/kg M 9.2E-08 mg/kg-day mg/kg-day 

mg/kg M 2.4E-05 mg/kg·day mg/kg-day 

Reference Reference Hazard 

Concentration Concentralion Quotient 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (USEPA. July 2004): 

2,3,7.8-TCDD - 0.03 

PAHs - 0.13 

PCBS-0.14 

SWMU 13SSArea 171 TrespRME.xls Table? 4/13/2005 8:24 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.26 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno( 1,2,3-cd)pyrene 6.50E-01 

Aroclor-1248 1.60E+02 

(total) 

2,3,7,8-TCDD TEQ 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.50E-01 

Aroclor-1248 1.60E+02 

(total) 

Medium 

EPC 

Units 

rng/kg 

mg/kg 

rng/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

1.51E-05 mg/kg M 3.9E-13 mg/kg-day 1.5E+05 

1.10E+OO mg/kg M 2.9E-08 mg/kg-day 7.3E-01 

1.00E+OO mg/kg M 2.6E-08 mg/kg-day 7.3E+OO 

1.10E+OO rng/kg M 2.9E-08 mg/kg-day 7.3E-01 

2.00E-01 mg/kg M 5.2E-09 mg/kg-day 7.3E+OO 

6.50E-01 mg/kg M 1.7E-08 mg/kg-day 7.3E-01 

1.60E+02 mg/kg M 4.2E-06 mg/kg-day 2.0E+OO 

1.51E-05 mg/kg M 7.?E-14 mg/kg-day 1.5E+05 

1.10E+OO mg/kg M 2.4E-08 rng/kg-day 7.3E-01 

1.00E+OO mg/kg M 2.2E-08 mg/kg-day 7.3E+OO 

1.10E+OO mg/kg M 2.4E-08 mg/kg-day 7.3E-01 

2.00E-01 mg/kg M 4.4E-09 mg/kg-day 7.3E+OO 

6.50E-01 mg/kg M 1.4E-08 rng/kg-day 7.3E-01 

1.60E+02 mg/kg M 3.8E-06 mg/kg-day 2.0E+OO 

Cancer Slope 

Factor Units 

(mg/kg-day) 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from So1l(ABSl (USEPA, July 2004): 
2,3,7,8-TCDD - 0.03 

PAHs - 0.13 

PCBS - 0.14 

SWMU13SSArea171TrespRME.xls Table8 

Cancer 
Risk 

5.9E-08 

2.lE-08 

1.9E-07 

2.lE-08 

3.8E-08 

1.2E-08 

8.3E-06 

8.7E-06 

1.2E-08 

1.8E-08 

1.6E-07 

1.8E-08 

3.2E-08 

1.lE-08 

7.7E-06 

7.9E-06 

1.7E-05 
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Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.26a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: CurrenVFuture 
Medium: Soil 

Exposure Medium: Surface Soil 
Exposure Point: Area near Building 171 
Receptor Population: Trespasser 
Receptor Age: Adolescent (age 6 - 17) 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1 .10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1 ,2,3-cd)pyrene 6.SOE-01 

Aroclor-1248 1.60E+02 

(total) 

2,3,7,8-TCDD TEO 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1 .OOE+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1 ,2,3-cd)pyrene 6.SOE-01 

Aroclor-1248 1 .60E+02 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.51E-05 

mg/kg 1.10E+OO 

mg/kg 1.00E+OO 

mg/kg 1.10E+OO 

mg/kg 2.00E-01 

mg/kg 6.SOE-01 

mg/kg 1.60E+02 

mg/kg 1.51E-05 

mg/kg 1.1 OE+OO 

mg/kg 1.00E+OO 

mg/kg 1.10E+OO 

mg/kg 2.00E-01 

mg/kg 6.SOE-01 

mg/kg 1 .60E+02 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 

Calculation (1) 

mg/kg M 6.3E-13 mg/kg-day mg/kg-day 

mg/kg M 4.6E-08 mg/kg-day mg/kg-day 

mg/kg M 4.1E-OB mg/kg-day mg/kg-day 

mg/kg M 4.6E-OB mg/kg-day mg/kg-day 

mg/kg M 8.3E-09 mg/kg-day mg/kg-day 

mg/kg M 2.7E-08 mg/kg-day mg/kg-day 

mg/kg M 6.6E-06 mg/kg-day mg/kg-day 

mg/kg M 4.7E-14 mg/kg-day mg/kg-day 

mg/kg M 1.SE-08 mg/kg-day mg/kg-day 

mg/kg M 1.3E-08 mg/kg-day mg/kg-day 

mg/kg M 1.SE-08 mg/kg-day mg/kg-day 

mg/kg M 2.7E-09 mg/kg-day mg/kg-day 

mg/kg M 8.7E-09 mg/kg-day mg/kg-day 

mg/kg M 2.3E-06 mg/kg-day mg/kg-day 

Reference Reference Hazard 

Concentration Concentration Quotient 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS) (USEPA July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs - 0.13 

PCBS-0.14 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.26a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: CurrenVFuture 
Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.SOE-01 

Aroclor-1248 1.60E+02 

(total) 

2,3,7,8-TCDD TEO 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h )anthracene 2.00E-01 

lndeno( 1,2,3-cd)pyrene 6.SOE-01 

Aroclor-1248 1.60E+02 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation ( 1) Units 

1.51E-05 mg/kg M 9.8E·14 mg/kg-day 1.5E+05 

1.10E+OO mg/kg M 7.2E-09 mg/kg-day 7.3E-01 

1.00E+OO mg/kg M 6.5E·09 mg/kg-day 7.3E+OO 

1.10E+OO mg/kg M 7.2E-09 mg/kg-day 7.3E-01 

2.00E-01 mg/kg M 1.3E-09 mg/kg·day 7.3E+OO 

6.50E-01 mg/kg M 4.2E-09 mg/kg-day 7.3E-01 

1.60E+02 mg/kg M 1.0E-06 mg/kg-day 2.0E+OO 

1.51E-05 mg/kg M 7.3E-15 mg/kg-day 1.5E+05 

1.10E+OO mg/kg M 2.3E-09 mg/kg-day 7.3E-01 

1.00E+OO mg/kg M 2. 1E-09 mg/kg-day 7.3E+OO 

1.10E+OO mg/kg M 2.3E-09 mg/kg-day 7.3E-01 

2.00E·01 mg/kg M 4.2E·10 mg/kg-day 7.3E+OO 

6.SOE-01 mg/kg M 1.4E-09 mg/kg-day 7.3E-01 

1.60E+02 mg/kg M 3.6E-07 mg/kg-day 2.0E+OO 

Cancer Slope 

Factor Units 

(mg/kg·day} 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day} 

(mg/kg-day)'' 

(mg/kg-day)' 

(mg/kg-day}·' 

(mg/kg-day}'' 

(mg/kg-day)'' 

(mg/kg-day)·' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorotlon Fraction from Sotl(ABS) (LJSEPA, July 2004): 
2,3,7,8-TCDD - 0.03 
PAHs-0.13 
PCBS-0.14 

SWMU 13SSArea 171 TrespCTE.xls Tables 

Cancer 
Risk 

1.5E-08 

5.2E-09 

4.8E-08 

5.2E-09 

9.5E-09 

3.1E-09 

2.1E-06 

2.2E-06 

1.1E-09 

1.7E-09 

1.5E-08 

1 .7E-09 

3.1 E-09 

1.0E-09 

7.2E-07 

7.SE-07 

2.9E-06 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.27 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF CHILD RECREATIONAL USERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Recreational User 

Receptor Age: Child 

Parameter Parameter Definition 

Code 

Cs oil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csoil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

200 U.S. EPA, May 1993 100 U.S. EPA, May 1993 

0.5 Professional Judgment 0.5 Professional Judgment 

52 Professional Judgment 26 Professional Judgment 

6 U.S. EPA, May 1993 2 U.S. EPA, May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

15 U.S. EPA, May 1993 15 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

2,190 U.S. EPA, December 1989 730 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

3,300 1/2 total body area (EPA 2004) 3,300 1/2 total body area (EPA 2004) 

0.2 U.S. EPA, July 2004 0.04 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

52 Professional Judgment 26 Professional Judgment 

6 U.S. EPA, December 1989 2 U.S. EPA, December 1989 

15 U.S. EPA, May 1993 15 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

2,190 U.S. EPA, December 1989 730 U.S. EPA, December 1989 

1 COi =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 8.14E-08 
Noncancer Ingestion Intake - RME = 9.50E-07 

Cancer Dermal Intake - RME = 5.37E-07 
Noncancer Dermal Intake - RME = 6.27E-06 

SWMU13SSArea171 ChildRecrRME.xls Table4 

Cancer Ingestion Intake - CTE = 6.78E-09 
Noncancer Ingestion Intake - CTE = 2.37E-07 

Cancer Dermal Intake - CTE = 1.79E-08 
Noncancer Dermal Intake - CTE = 6.27E-07 

Intake Equation/ 

Model Name 

Ingestion CDl1" (mg/kg/day) = 

Csoil x IR x Fix EF x ED x CF 

BW x AT 

U.S. EPA, December 1989 

Dermal CDl111 (mg/kg/day) = 

Csoil x CF x SA x AF x ABS x EF x ED 

BWxAT 

U.S. EPA. December 1989 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.27 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surtace Soil 

Exposure Point: Area near Building 171 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2.3,7,8-TCDD TEQ 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.SOE-01 

Aroclor-1248 1.60E+02 

(total) 

2,3,7,8-TCDD TEQ 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.SOE-01 

Aroclor-1248 1.60E+02 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.51E-05 

mg/kg 1.10E+OO 

mg/kg 1.00E+OO 

mg/kg 1.10E+OO 

mg/kg 2.00E-01 

mg/kg 6.SOE-01 

mg/kg 1.60E+02 

mg/kg 1.51E-05 

mg/kg 1.10E+OO 

mg/kg 1.00E+OO 

mg/kg 1.10E+OO 

mg/kg 2.00E-01 

mg/kg 6.SOE-01 

mg/kg 1.60E+02 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 

Calculation (1) 

mg/kg M 1.4E-11 mg/kg-day mg/kg-day 

mg/kg M 1.0E-06 mg/kg-day mg/kg-day 

mg/kg M 9.SE-07 mg/kg-day mg/kg-day 

mg/kg M 1.0E-06 mg/kg-day mg/kg-day 

mg/kg M 1.9E-07 mg/kg-day mg/kg-day 

mg/kg M 6.2E-07 mg/kg-day mg/kg-day 

mg/kg M 1.SE-04 mg/kg-day mg/kg-day 

mg/kg M 2.8E-12 mg/kg-day mg/kg-day 

mg/kg M 9.0E-07 mg/kg-day mg/kg-day 

mg/kg M 8.1E-07 mg/kg-day mg/kg·day 

mg/kg M 9.0E-07 mg/kg-day mg/kg·day 

mg/kg M 1.6E-07 mg/kg-day mg/kg-day 

mg/kg M 5.3E-07 mg/kg-day mg/kg-day 

mg/kg M 1.4E-04 mg/kg-day mg/kg-day 

Reference Reference Hazard 
Concentration Concentration Quotienl 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs-0.13 

PCBS-0.14 

SWMU13SSArea171 ChildRecrRME.xls Table? 4/13/2005 9:06 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.27 - REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.SOE-01 

Aroclor-1248 1.60E+02 

(total) 

2,3,7,8-TCDD TEO 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a.h)anthracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.SOE-01 

Aroclor-1248 1.60E+02 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

1.51E-05 mg/kg M 1.2E-12 mg/kg-day 1.5E+05 

1.10E+OO mg/kg M 9.0E-08 mg/kg-day 7.3E-01 

1.00E+OO mg/kg M 8.1E-08 mg/kg-day 7.3E+OO 

1.10E+OO mg/kg M 9.0E-08 mg/kg-day 7.3E-01 

2.00E-01 mg/kg M 1.6E-08 mg/kg-day 7.3E+OO 

6.SOE-01 mg/kg M 5.3E-08 mg/kg-day 7.3E-01 

1.60E+02 mg/kg M 1.3E-05 mg/kg-day 2.0E+OO 

1.51E-05 mg/kg M 2.4E-13 mg/kg-day 1.qE+05 

1.10E+OO mg/kg M 7.7E-08 mg/kg-day 7.3E-01 

1.00E+OO mg/kg M 7.0E-08 mg/kg-day 7.3E+OO 

1.10E+OO mg/kg M 7.7E-08 mg/kg-day 7.3E-01 

2.00E-01 mg/kg M 1.4E-08 mg/kg-day 7.3E+OO 

6.SOE-01 mg/kg M 4.SE-08 mg/kg-day 7.3E-01 

1.60E+02 mg/kg M 1.2E-05 mg/kg-day 2.0E+OO 

Cancer Slope 

Factor Units 

(mg/kg-day)' 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-dayr' 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from So1lfABSl (USEPA, July 2004): 

2,3,7,8-TCDD - 0.03 
PAHs - 0.13 
PCBS-0.14 

SWMU13SSArea171ChildRecrRME.xls Table8 

Cancer 
Risk 

1.8E-07 

6.SE-08 

5.9E-07 

6.SE-08 

1.2E-07 

3.9E-08 

2.6E-05 

2.7E-05 

3.7E-08 

5.6E-08 

5.1E-07 

5.6E-08 

1.0E-07 

3.3E-08 

2.4E·05 

2.SE-05 

5.2E-05 
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Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.27a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 
Exposure Medium: Surlace Soil 
Exposure Point: Area near Building 171 
Receptor Population: Recreational User 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dlbenzo(a,h)anthracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.SOE-01 

Aroclor-1248 1.60E+02 

(total) 

2,3,7,8-TCDD TEO 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dlbenzo(a.h)anthracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.SOE-01 

Aroclor-1248 1.60E+02 

(total) 

Medium Route 
EPC EPC 
Units Value 

mg/kg 1.51E-05 

mg/kg 1.10E+OO 

mg/kg 1.00E+OO 

mg/kg 1.10E+OO 

mg/kg 2.00E-01 

mg/kg 6.SOE-01 

mg/kg 1.60E+02 

mg/kg 1.51E-05 

mg/kg 1.10E+OO 

mg/kg 1.00E+OO 

mg/kg 1.10E+OO 

mg/kg 2.00E-01 

mg/kg 6.SOE-01 

mg/kg 1.60E+02 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 
Units for Hazard Units 

Calculation (1) 

mg/kg M 3.6E-12 mg/kg-day mg/kg-day 

mg/kg M 2.6E-07 mg/kg-day mg/kg-day 

mg/kg M 2.4E-07 mg/kg-day mg/kg-day 

mg/kg M 2.6E-07 mg/kg-day mg/kg-day 

mg/kg M 4.7E-08 mg/kg-day mg/kg-day 

mg/kg M 1.SE-07 mg/kg-day mg/kg-day 

mg/kg M 3.8E-05 mg/kg-day mg/kg-day 

mg/kg M 2.8E-13 mg/kg-day mg/kg-day 

mg/kg M 9.0E-08 mg/kg-day mg/kg-day 

mg/kg M 8.1E-08 mg/kg-day mg/kg-day 

mg/kg M 9.0E-08 mg/kg-day mg/kg-day 

mg/kg M 1.6E-08 mg/kg-day mg/kg-day 

mg/kg M 5.3E-08 mg/kg-day mg/kg-day 

mg/kg M 1.4E-05 mg/kg-day mg/kg-day 

Reference Reference Hazard 

Concentration Concentration Quotient 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from SoillABSl IUSEPA. July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs-0.13 

PCBS-0.14 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.27a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE SOIL 

SWMU 13 (MINE FILL 8) 

Scenario Timeframe: Fulure 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8·TCDD TEQ 1.51E·05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E·Ol 

lndeno(1,2,3-cd)pyrene 6.50E·01 

Aroclor-1248 1.60E+02 

(total) 

2,3,7,8·TCDD TEQ 1.51E·05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.50E·01 

Aroclor· 1248 1.60E+02 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

1.51E·05 mg/kg M 1.0E-13 mg/kg-day 1.5E+05 

1.10E+OO mg/kg M 7.5E-09 mg/kg-day 7.3E·01 

1.00E+OO mg/kg M 6.8E-09 mg/kg-day 7.3E+OO 

1.10E+OO mg/kg M 7.SE-09 mg/kg-day 7.3E-01 

2.00E·Ol mg/kg M 1.4E-09 mg/kg-day 7.3E+OO 

6.SOE-01 mg/kg M 4.4E·09 mg/kg-day 7.3E·01 

1.60E+02 mg/kg M 1.1E·06 mg/kg-day 2.0E+OO 

1.51E·05 mg/kg M 8.1E-15 mg/kg-day 1.SE+OS 

1.10E+OO mg/kg M 2.6E·09 mg/kg-day 7.3E·01 

1.00E+OO mg/kg M 2.3E·09 mg/kg-day 7.3E+OO 

1.10E+OO mg/kg M 2.6E·09 mg/kg· day 7.3E-01 

2.00E·01 mg/kg M 4.7E-10 mg/kg-day 7.3E+OO 

6.SOE-01 mg/kg M 1.SE-09 mg/kg-day 7.3E-01 

1.60E+02 mg/kg M 4.0E-07 mg/kg-day 2.0E+OO 

Cancer Slope 

Factor Units 

{mgtkg·day) 
(mg/kg-day)., 

(mg/kg-day)'' 

(mg/kg·day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from SoillABSl IUSEPA. July 2004): 

2,3,7,8-TCDD • 0.03 

PAHs • 0.13 

PCBS - 0.14 

SWMU13SSArea171ChildRecrCTE.xls Table8 

Cancer 
Risk 

1.5E-08 

5.4E-09 

5.0E-08 

5.4E-09 

9.9E-09 

3.2E·09 

2.2E-06 

2.3E·06 

1.2E·09 

1.9E·09 

1.7E-08 

1.9E-09 

3.4E-09 

1 lE-09 

8.0E-07 

8.3E-07 

3.1E-06 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.28 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF ADULT RECREATIONAL USERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Recreational User 

Receptor Age: Adult 

Parameter Parameter Definition 

Code 

Csoil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Cs oil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surtace Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW BodyWeighl 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

uniUess 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME CTE CTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

100 U.S. EPA, May 1993 50 U.S. EPA. May 1993 

0.5 Professional Judgment 0.5 Professional Judgment 

52 Professional Judgment 26 Professional Judgment 

24 U.S. EPA, May 1993 7 U.S. EPA, May 1993 

1.0E-06 U.S. EPA. December 1989 1.0E-06 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA. December 1989 25,550 U.S. EPA, December 1989 

8,760 U.S. EPA, December 1989 2,555 U.S. EPA. December 1989 

95% UCL or Max U.S. EPA. December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

9,070 U.S. EPA, August 1997 9,070 U.S. EPA, Augusl 1997 

0.07 U.S. EPA, July 2004 O.Q1 U.S. EPA. July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

52 Professional Judgment 26 Professional Judgment 

24 U.S. EPA, December 1989 7 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25.550 U.S. EPA, December 1989 

8,760 U.S. EPA, December 1989 2,555 U.S. EPA, December 1989 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 3.49E-08 
Noncancer Ingestion Intake - RME = 1.02E-07 

Cancer Dermal Intake - RME = 4.43E-07 
Noncancer Dermal Intake - RME = 1.29E-06 

SWMU 13SSArea 171 AdultRecrRME.xls Table4 

Cancer Ingestion Intake - CTE = 2.54E-09 
Noncancer Ingestion Intake - CTE = 2.54E-08 

Cancer Dermal Intake - CTE = 9.23E-09 
Noncancer Dermal Intake - CTE = 9.23E-08 

Intake Equation/ 

Model Name 

Ingestion CDl1 '1 (mg/kg/day)= 

Csoil x IR x Fix EF x ED x CF 

BW x AT 

U.S. EPA. December 1989 

Dermal CDl 1' (mg/kg/day)= 

Csoil x CF x SA x AF x ABS x EF x ED 

aw x AT 

U.S. EPA. December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.28 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface Soil 
Exposure Point: Area near Building 171 

Receptor Population: Recreational User 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2.3.7,8-TCDD TEO 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1 .OOE+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.50E-01 

Aroclor-1248 1.60E+02 

(total) 

2,3,7,8-TCDD TEO 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1 ,2,3-cd)pyrene 6.SOE-01 

Aroclor-1248 1.60E+02 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.51E-05 

mg/kg 1.10E+OO 

mg/kg 1.00E+OO 

mg/kg 1.10E+OO 

mg/kg 2.00E-01 

mg/kg 6.SOE-01 

mg/kg 1 .60E+02 

mg/kg 1.51E-05 

mg/kg 1.10E+OO 

mg/kg 1 .OOE+OO 

mg/kg 1 .10E+OO 

mg/kg 2.00E-01 

mg/kg 6.50E-01 

mg/kg 1.60E+02 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 

Calculation (1) 

mg/kg M 1.5E-12 mg/kg-day mg/kg-day 

mg/kg M 1.1E-07 mg/kg-day mg/kg-day 

mg/kg M 1.0E-07 mg/kg-day mg/kg-day 

mg/kg M 1.1E-07 mg/kg-day mg/kg-day 

mg/kg M 2.0E-08 mg/kg-day mg/kg-day 

mg/kg M 6.6E-08 mg/kg-day mg/kg-day 

mg/kg M 1.6E-05 mg/kg-day mg/kg-day 

mg/kg M 5.9E-13 mg/kg-day mg/kg-day 

mg/kg M 1.8E-07 mg/kg-day mg/kg-day 

mg/kg M 1.7E-07 mg/kg-day mg/kg-day 

mg/kg M 1.8E-07 mg/kg-day mg/kg-day 

mg/kg M 3.4E-08 mg/kg-day mg/kg-day 

mg/kg M 1.1E-07 mg/kg-day mg/kg-day 

mg/kg M 2.9E-05 mg/kg-day mg/kg-day 

Reference Reference Hazard 

Concentration Concentration Quotient 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs - 0.13 

PCBS - 0.14 
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Exposure 

Route 

Ingestion · 

Dermal 

TABLE 8.28 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soll 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8·TCDD TEQ 1.51E·05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1,2,3·cd)pyrene 6.SOE-01 

Aroclor· 1248 1.60E+02 

(total) 

2,3,7,8-TCDD TEQ 1.51E-05 

Benzo(a)anthracene 1. 10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno( 1 ,2,3-cd)pyrene 6.50E·01 

Aroclor-1248 1.60E+02 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation ( 1) Unils 

1.51E-05 mg/kg M 5.3E·13 mg/kg-day 1.5E+05 

1. 10E+OO mg/kg M 3.8E·08 mg/kg-day 7.3E·01 

1.00E+OO mg/kg M 3.SE-08 mg/kg-day 7.3E+OO 

1.10E+OO mg/kg M 3.8E·08 mg/kg-day 7.3E-01 

2.00E-01 mg/kg M 7.0E-09 mg/kg-day 7.3E+OO 

6.50E-01 mg/kg M 2.3E-08 mg/kg-day 7.3E-01 

1.60E+02 mg/kg M 5.6E-06 mg/kg-day 2.0E+OO 

1.51E·05 mg/kg M 2.0E-13 mg/kg-day 1.5E+05 

1.10E+OO mg/kg M 6.3E·08 mg/kg-day 7.3E-01 

1.00E+OO mg/kg M 5.8E·08 mg/kg-day 7.3E+OO 

1.10E+OO mg/kg M 6.3E-08 mg/kg-day 7.3E-01 

2.00E-01 mg/kg M 1.2E·08 mg/kg-day 7.3E+OO 

6.50E·01 mg/kg M 3.7E-08 mg/kg-day 7.3E-01 

1.60E+02 mg/kg M 9.9E-06 mg/kg-day 2.0E+OO 

Cancer Slope 

Factor Units 

(mg/kg-day) 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from So1l(ABS) (USEPA, July 2004): 

2,3,7,8-TCDD • 0.03 

PAHs·0.13 

PCBS • 0.14 

Cancer 
Risk 

7.9E-08 

2.8E-08 

2.SE-07 

2.8E-08 

5. 1 E-08 

1.?E-08 

1.1 E-05 

1.2E·05 

3.0E-08 

4.6E·08 

4.2E-07 

4.6E-08 

8.4E-08 

2.7E-08 

2.0E-05 

2.1E·05 

3.2E-05 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.28a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surtace Soil 

Exposure Point: Area near Building 171 
Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1 .OOE+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dlbenzo(a,h)anthracene 2.00E-01 

lndeno(1 ,2,3-cd)pyrene 6.SOE-01 

Aroclor-1248 1.60E+02 

(total) 

2,3,7,8-TCDD TEO 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno( 1 ,2,3-cd)pyrene 6.SOE-01 

Aro cl or- 1248 1 .60E+02 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.51E·05 

mg/kg 1.10E+OO 

mg/kg 1.00E+OO 

mg/kg 1.10E+OO 

mg/kg 2.00E-01 

mg/kg 6.50E·01 

mg/kg 1.60E+02 

mg/kg 1.51E·05 

mg/kg 1.10E+OO 

mg/kg 1.00E+OO 

mg/kg 1.10E+OO 

mg/kg 2.00E-01 

mg/kg 6.50E·01 

mg/kg 1 .60E+02 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 
Units for Hazard Units 

Calculation ( 1) 

mg/kg M 3.8E-13 mg/kg-day mg/kg-day 

mg/kg M 2.8E-08 mg/kg-day mg/kg-day 

mg/kg M 2.SE-08 mg/kg-day mg/kg-day 

mg/kg M 2.8E·08 mg/kg-day mg/kg-day 

mg/kg M 5.1E·09 mg/kg-day mg/kg-day 

mg/kg M 1.7E·08 mg/kg-day mg/kg-day 

mg/kg M 4.1E·06 mg/kg-day mg/kg-day 

mg/kg M 4.2E-14 mg/kg-day mg/kg-day 

mg/kg M 1.3E-08 mg/kg-day mg/kg-day 

mg/kg M 1.2E-08 mg/kg-day mg/kg-day 

mg/kg M 1.3E-08 mg/kg-day mg/kg-day 

mg/kg M 2.4E-09 mg/kg-day mg/kg-day 

mg/kg M 7.8E·09 mg/kg-day mg/kg-day 

mg/kg M 2.1E-06 mg/kg-day mg/kg-day 

Reference Reference Hazard 

Concenlration Concentration Quo!ient 
Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from SoiHABSl (USEPA. July 2004): 

2,3,7,8-TCDD • 0.03 

PAHs-0.13 

PCBS-0.14 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.28a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 1.51E·05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)p)'rene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1, 2,3-cd)pyrene 6.SOE-01 

Aroclor-1248 1.60E+02 

(total) 

2,3,7,8-TCDD TEO 1.51E-05 

Benzo(a)anthracene 1. 10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.SOE-01 

Aroclor-1248 1.60E+02 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Faclor 

Value Unils Calculation ( 1) Units 

1.51E·05 mg/kg M 3.8E-14 mg/kg-day 1,SE+OS 

1.10E+OO mg/kg M 2.8E-09 mg/kg-day 7.3E-01 

1.00E+OO mg/kg M 2.SE-09 mg/kg-day 7.3E+OO 

1. 10E+OO mg/kg M 2.8E-09 mg/kg-day 7.3E-01 

2.00E-01 mg/kg M 5.1E-10 mg/kg-day 7.3E+OO 

6.SOE-01 mg/kg M 1.7E-09 mg/kg-day 7.3E-01 

1.60E+02 mg/kg M 4.1E-07 mg/kg-day 2.0E+OO 

1.51E-05 mg/kg M 4.2E-15 mg/kg-day 1.5E+OS 

1. 10E+OO mg/kg M 1.3E-09 mg/kg-day 7.3E-01 

1.00E+OO mg/kg M 1.2E-09 mg/kg-day 7.3E+OO 

1. 10E+OO mg/kg M 1.3E-09 mg/kg-day 7.3E-01 

2.00E-01 mg/kg M 2.4E-10 mg/kg-day 7.3E+OO 

6.SOE-01 mg/kg M 7.8E-10 mg/kg-day 7.3E-01 

1.60E+02 mg/kg M 2.1E-07 mg/kg-day 2.0E+OO 

Cancer Slope 

Factor Units 

(mg/kg-day) 

(mg/kg-day)'' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)· 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from So1l(ABSl (USEPA, July 2004): 
2,3,7,8-TCDD • 0.03 
PAHs-0.13 
PCBS - 0.14 

SWMU13SSArea171 AdultRecrCTE.xls Table8 

Cancer 
Risk 

5.8E·09 

2.0E-09 

1.9E-08 

2.0E-09 

3.7E-09 

12E·09 

8.1E-07 

8.SE-07 

6.3E·10 

9.6E-10 

8.8E·09 

9.6E·10 

1.8E·09 

5.7E-10 

4.1E-07 

4.3E·07 

1.JE-06 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.29 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF FUTURE CHILD RESIDENTS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Residents 

Receptor Age: Child 

Paramete1 Parameter Definition 

Code 

Cs oil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csoll Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surtace Area 

AF Soil to Skin Adhererce Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

AME AME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

200 U,S. EPA, May 1993 100 U.S. EPA. May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 

350 U.S. EPA, May 1993 234 U.S. EPA, May 1993 

6 U.S. EPA, May 1993 2 U.S. EPA, May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

15 U.S. EPA. May 1993 15 U.S. EPA. May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

2,190 U.S. EPA, December 1989 730 U.S. EPA. December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA. December 1989 

2,800 U.S. EPA, July 2004 2,800 U.S. EPA, July 2004 

0.2 U.S. EPA, July 2004 0.04 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA. July 2004 

350 U.S. EPA, May 1993 234 U.S. EPA. May 1993 

6 U.S. EPA, December 1989 2 U.S. EPA, December 1989 

15 U.S. EPA, May 1993 15 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25.550 U.S. EPA, December 1989 

2, 190 U.S. EPA, December 1989 730 U.S. EPA. December 1989 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 1.1 OE-06 
Noncancer Ingestion Intake - RME = 1.28E-05 

Cancer Dermal Intake - RME = 3.07E-06 
Noncancer Dermal Intake - RME = 3.58E-05 

SWMU 13SSArea 171 ChildResRME.xls Table4 

Cancer Ingestion Intake - CTE = 1.22E-07 
Noncancer Ingestion Intake - CTE = 4.27E-06 

Cancer Dermal Intake - CTE = 1.37E-07 
Noncancer Dermal Intake - CTE = 4.79E-06 

Intake Equation/ 

Model Name 

Ingestion CDI ' (mg/kg/day) = 

Csoil x IR x Fix EF x ED x CF 

BW x AT 

U.S. EPA, December 1989 

Dermal CDI''' (mg/kg/day)= 

Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA. December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.29 • REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surtace Soil 

Exposure Point: Area near Building 171 

Receptor Population: Residents 

Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2.3,7,8-TCDD TEQ 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.50E-01 

Aroclor-1248 1.60E+02 

(total) 

2,3,7,8-TCDD TEQ 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)lluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.50E-01 

Aroclor-1248 1.60E+02 

(total) 

Medium Route 
EPC EPC 

Units Value 

mg/kg 1.51E-05 

mg/kg 1.10E+OO 

mg/kg 1.00E+OO 

mg/kg 1.10E+OO 

mg/kg 2.00E-01 

mg/kg 6.50E-01 

mg/kg 1.60E+02 

mg/kg 1.51E-05 

mg/kg 1.10E+OO 

mg/kg 1.00E+OO 

mg/kg 1.10E+OO 

mg/kg 2.00E-01 

mg/kg 6.50E-01 

mg/kg 1.60E+02 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 
Units for Hazard Units 

Calculation (1) 

mg/kg M 1.9E-10 mg/kg-day mg/kg-day 

mg/kg M 1.4E-05 mg/kg-day mg/kg-day 

mg/kg M 1.3E-05 mg/kg-day mg/kg-day 

mg/kg M 1.4E-05 mg/kg-day mg/kg-day 

mg/kg M 2.6E-06 mg/kg-day mg/kg-day 

mg/kg M 8.3E-06 mg/kg-day mg/kg-day 

mg/kg M 2.0E-03 mg/kg-day mg/kg-day 

mg/kg M 1.6E-11 mg/kg-day mg/kg-day 

mg/kg M 5.1E-06 mg/kg-day mg/kg-day 

mg/kg M 4.7E-06 mg/kg-day mg/kg-day 

mg/kg M 5.lE-06 mg/kg-day mg/kg-day 

mg/kg M 9.3E-07 mg/kg-day mg/kg-day 

mg/kg M 3.0E-06 mg/kg-day mg/kg-day 

mg/kg M 8.0E-04 mg/kg-day mg/kg-day 

Reference Reference Hazard 

Concentration Concentration Ouot1en\ 

Un•ts 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

2,3, 7,8-TCDD - 0.03 

PAHs-0.13 

PCBS - 0.14 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.29 - REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Residents 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3, 7,8· TCDD TEQ 1.51E·05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1,2,3·cd)pyrene 6.50E·01 

Aroclor· 1248 1.60E+02 

(total) 

2,3,7,8-TCDD TEQ 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a.h)anthracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.50E-01 

Aroclor-1248 1.60E+02 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Unils 

1.51E·05 mg/kg M 1.7E·11 mg/kg·day 1.5E+05 

1.10E+OO mg/kg M 1.2E-06 mg/kg-day 7.3E·01 

1.00E+OO mg/kg M 1.1E·06 mg/kg-day 7.3E+OO 

1.10E+OO mg/kg M 1.2E-06 mg/kg-day 7.3E·01 

2.00E-01 mg/kg M 2.2E·07 mg/kg-day 7.3E+OO 

6.50E·01 mg/kg M 7.1 E-07 mg/kg-day 7.3E-01 

1.60E+02 mg/kg M 1.8E-04 mg/kg-day 2.0E+OO 

1.51E·05 mg/kg M 1.4E-12 mg/kg-day 1.5E+05 

1.10E+OO mg/kg M 4.4E-07 mg/kg-day 7.3E·01 

1.00E+OO mg/kg M 4.0E-07 mg/kg-day 7.3E+OO 

1.1 OE+OO mg/kg M 4.4E·07 mg/kg-day 7.3E·01 

2.00E·01 mg/kg M 8.0E-08 mg/kg-day 7.3E+OO 

6.50E·01 mg/kg M 2.6E-07 mg/kg-day 7.3E-01 

1.60E+02 mg/kg M 6.9E·05 mg/kg-day 2.0E+OO 

Cancer Slope 

Factor Units 

(mgtkg-day) 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)' 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day) 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)' 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from So1llABS\ IUSEPA July 2004\: 
2,3,7,8-TCDD • 0.03 

PAHs - 0.13 
PCBS • 0.14 

SWMU13SSArea 171 ChildResRME.xls Table8 

Cancer 
Risk 

2.5E·06 

8.8E·07 

8.0E-06 

8.8E-07 

1.6E·06 

5.2E-07 

3.5E-04 

3.7E-04 

2.1 E-07 

3.2E-07 

2.9E·06 

3.2E-07 

5.8E·07 

1.9E·07 

1.4E-04 

1.4E-04 

5.1E·04 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.29a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surtace Soil 

Exposure Point: Area near Building 171 

Receptor Population: Residents 

Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1.2,3-cd)pyrene 6.SOE-01 

Aroclor-1248 1.60E+02 

(total) 

2,3,7,8-TCDD TEO 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.SOE-01 

Aroclor-1248 1.60E+02 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.51E-05 

mg/kg 1.10E+OO 

mg/kg 1.00E+OO 

mg/kg 1.10E+OO 

mg/kg 2.00E-01 

mg/kg 6.SOE-01 

mg/kg 1.60E+02 

mg/kg 1.51E·OS 

mg/kg 1.10E+OO 

mg/kg 1.00E+OO 

mg/kg 1.10E+OO 

mg/kg 2.00E-01 

mg/kg 6.SOE-01 

mg/kg 1.60E+02 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 

EPC Selected (Non·Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 

Calculation (1) 

mg/kg M 6.SE-11 mg/kg-day mg/kg-day 

mg/kg M 4.7E-06 mg/kg-day mg/kg-day 

mg/kg M 4.3E·06 mg/kg-day mg/kg-day 

mg/kg M 4.7E-06 mg/kg-day mg/kg-day 

mg/kg M 8.SE-07 mg/kg-day mg/kg-day 

mg/kg M 2.8E·06 mg/kg-day mg/kg-day 

mg/kg M 6.8E-04 mg/kg-day mg/kg-day 

mg/kg M 2.2E-12 mg/kg-day mg/kg-day 

mg/kg M 6.8E·07 mg/kg-day mg/kg-day 

mg/kg M 6.2E-07 mg/kg-day mg/kg-day 

mg/kg M 6.8E-07 mg/kg-day mg/kg-day 

mg/kg M 1.2E·07 mg/kg-day mg/kg-day 

mg/kg M 4.0E-07 mg/kg-day mg/kg-day 

mg/kg M 1.1E·04 mg/kg-day mg/kg-day 

Reference Reference Hazard 

Concentration Concentration Quotient 

Uni ls 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004): 

2,3,7,8-TCDD • 0.03 

PAHs • 0.13 

PCBS·0.14 
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Exposure 
Route 

Ingestion 

Dermal 

TABLE 8.29a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Residents 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 1.51E·05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anlhracene 2.00E·Ol 

lndeno(1,2,3·cd)pyrene 6.50E-01 

Aroclor· 1248 1.60E+02 

(total) 

2,3,7,8-TCDD TEO 1.51E·05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

D'1benzo(a.h)anthracene 2.00E·01 

lndeno(1,2,3·cd)pyrene 6.50E-01 

Aroclor· 1248 1.60E+02 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

1.51E·05 mg/kg M 1.8E·12 mg/kg-day 1.5E+05 

1.10E+OO mg/kg M 1.3E·07 mg/kg·day 7.3E·01 

1.00E+OO mg/kg M 1.2E·07 mg/kg-day 7.3E+OO 

1.10E+OO mg/kg M 1.3E·07 mg/kg-day 7.3E·01 

2.00E·01 mg/kg M 2.4E·08 mg/kg·day 7.3E+OO 

6.50E·01 mg/kg M 7.9E-08 mg/kg-day 7.3E·01 

1.60E+02 mg/kg M 2.0E-05 mg/kg·day 2.0E+OO 

1.51E·05 mg/kg M 6.2E-14 mg/kg-day 1.5E+05 

1.10E+OO mg/kg M 2.0E·08 mg/kg-day 7.3E-01 

1.00E+OO mg/kg M 1.8E·08 mg/kg-day 7.3E+OO 

1.10E+OO mg/kg M 2.0E-08 mg/kg-day 7.3E-01 

2.00E·01 mg/kg M 3.6E·09 mg/kg-day 7.3E+OO 

6.50E·01 mg/kg M 1.2E·08 mg/kg-day 7.3E·01 

1.60E+02 mg/kg M 3.1E·06 mg/kg-day 2.0E+OO 

Cancer Slope 

Factor Units 

(mg/kg·day)' 

(mg/kg-day)" 

(mg/kg·day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)' 

(mg/kg·dayr' 

(mg/kg-day}" 

(mg/kg·day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (LJSEPA, July 2004): 
2,3,7,8-TCDD - 0.03 

PAHs - 0.13 
PCBS-0.14 
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Cancer 
Risk 

2.8E·07 

9.8E·08 

8.9E-07 

9.8E-08 

1.8E-07 

5.8E-08 

3.9E-05 

4.1E·05 

9.3E-09 

1.4E-08 

1.3E-07 

1.4E·08 

2.6E-08 

8.4E-09 

6.lE-06 

6.3E·06 

4.7E·05 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.30 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF FUTURE ADULT RESIDENTS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Residents 

Receptor Age: Adult 

Parameter Parameter Definition 

Code 

Csoll Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

-AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csoil Chemical Concentration in Soll 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF E-xposure Frequency 

.ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA. December 2002 95% UCL or Max U.S. EPA. December 2002 

100 U.S. EPA. May 1993 50 U.S. EPA. May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 

350 U.S. EPA, May 1993 234 U.S. EPA, May 1993 

24 U.S. EPA, May 1993 7 U.S. EPA. May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1969 

8,760 U.S. EPA, December 1969 2,555 U.S. EPA, December 1969 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1969 1.0E-06 U.S. EPA, December 1969 

5,700 U.S. EPA, July 2004 5,700 U.S. EPA, July 2004 

0.07 U.S. EPA, July 2004 0.01 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

350 U.S. EPA, May 1993 234 U.S. EPA, May 1993 

24 U.S. EPA, December 1969 7 U.S. EPA, December 1969 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1969 25,550 U.S. EPA, December 1969 

8,760 U.S. EPA, December 1969 2,555 U.S. EPA, December 1969 

CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 4.70E-07 
Noncancer Ingestion Intake - RME = 1.37E-06 

Cancer Dermal Intake - RME = 1.87E-06 
Noncancer Dermal Intake - RME = 5.47E-06 

SWMU 13SSArea 171 AdultResRME.xls Table4 

Cancer Ingestion Intake - GTE= 4.58E-08 
Noncancer Ingestion Intake - GTE= 4.58E-07 

Cancer Dermal Intake - GTE= 5.22E-08 
Noncancer Dermal Intake - GTE= 5.22E-07 

Intake Equation/ 

Model Name 

Ingestion COi" (mg/kg/day) = 

Csoil x IR x Fix EF x ED x CF 

BW x AT 

U.S. EPA. December 1989 

Dermal COi' (mg/kg/day) = 

Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA, December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.30 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface Soll 

Exposure Point: Area near Building 171 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 1.51E·05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Ben<o(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E·01 

lndeno(1,2,3-cd)pyrene 6.50E·01 

Aroclor-1248 1.60E+02 

(total) 

2,3,7,8-TCDD TEO 1.51E·05 

Benw(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.50E·01 

Aroclor·1248 1.60E+02 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.51E·05 

mg/kg 1.10E+OO 

mg/kg 1.00E+OO 

mg/kg 1.10E+OO 

mg/kg 2.00E-01 

mg/kg 6.SOE-01 

mg/kg 1.60E+02 

mg/kg 1.51E·05 

mg/kg 1.10E+OO 

mg/kg 1.00E+OO 

mg/kg 1.10E+OO 

mg/kg 2.00E·01 

mg/kg 6.50E·01 

mg/kg 1.60E+02 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 

Calculation (1) 

mg/kg M 2.1E-11 mg/kg-day mglkg·day 

mg/kg M 1.SE-06 mg/kg-day mglkg·day 

mg/kg M 1.4E-06 mg/kg-day mg/kg-day 

mg/kg M 1.5E·06 mg/kg-day mg/kg-day 

mg/kg M 2.7E-07 mg/kg-day mg/kg-day 

mg/kg M 8.9E-07 mg/kg·day mgikg·day 

mg/kg M 2.2E·04 mg/kg·day mg/kg·day 

mg/kg M 2.SE-12 mg/kg-day mg/kg-day 

mg/kg M 7.8E-07 mg/kg-day mg/kg-day 

mg/kg M 7.1E-07 mg/kg-day mg/kg·day 

mg/kg M 7.8E-07 mg/kg-day mg/kg·day 

mg/kg M 1.4E·07 mg/kg-day mg/kg·day 

mg/kg M 4.6E·07 mg/kg-day mg/kg-day 

mg/kg M 1.2E·04 mg/kg-day mg/kg·day 

Reference Reference Hazard 

Concentration Concentration Quotient 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (LJSEPA, July 2004): 

2,3,7,8-TCDD · 0.03 

PAHs · 0.13 

PCBS • 0.14 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.30 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure-Medium: Surface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.SOE-01 

Aroclor-1248 1.60E+02 

(total) 

2,3,7,8-TCDD TEQ 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno( 1,2,3-cd)pyrene 6.50E-01 

Aroclor-1248 1.60E+02 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation ( 1) Units 

1.51E-05 mg/kg M 7.1E·12 mg/kg-day 1.5E+05 

1.10E+OO mg/kg M 5.2E-07 mg/kg-day 7.3E-01 

1.00E+OO mg/kg M 4.7E-07 mg/kg-day 7.3E+OO 

1.10E+OO mg/kg M 5.2E·07 mg/kg·day 7.3E-01 

2.00E-01 mg/kg M 9.4E·08 mg/kg-day 7.3E+OO 

6.SOE-01 mg/kg M 3.1E-07 mg/kg·day 7.3E-01 

1.60E+02 mg/kg M 7.5E·05 mg/kg-day 2.0E+OO 

1.51E-05 mg/kg M 8.5E-13 mg/kg-day 1.5E+05 

1.10E+OO mg/kg M 2.7E-07 mg/kg-day 7.3E-01 

1.00E+OO mg/kg M 2.4E-07 mg/kg-day 7.3E+OO 

1.10E+OO mg/kg M 2.7E-07 mg/kg-day 7.3E-01 

2.00E-01 mg/kg M 4.9E-08 mg/kg-day 7.3E+OO 

6.50E-01 mg/kg M 1.6E-07 mg/kg·day 7.3E-01 

1.60E+02 mg/kg M 4.2E-05 mg/kg-day 2.0E+OO 

Cancer Slope 

Factor Units 

(mg/kg-day) 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)" 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (LJSEPA, July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs-0.13 

PCBS - 0.14 
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Cancer 
Risk 

1.1E-06 

3.8E·07 

3.4E·06 

3.8E·07 

6.9E·07 

2.2E·07 

1.5E-04 

1.6E-04 

1.3E-07 

2.0E-07 

1.8E-06 

2.0E-07 

3.6E-07 

1.2E-07 

8.4E-05 

8.7E-05 

2.4E-04 
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Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.30a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surlace Soil 

Exposure Point: Area near Building 171 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1 ,2,3-cd)pyrene 6.50E-01 

Aroclor-1248 1.60E+02 

(total) 

2,3,7,8-TCDD TEQ 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1 .OOE+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a.h)anthracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.50E-01 

Aroclor-1248 1.60E+02. 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.51E-05 

mg/kg 1.10E+OO 

mg/kg 1.00E+OO 

mg/kg 1.10E+OO 

mg/kg 2.00E-01 

mg/kg 6.50E-01 

mg/kg 1.60E+02 

mg/kg 1.51E-05 

mg/kg 1.10E+OO 

mg/kg 1.00E+OO 

mg/kg 1.10E+OO 

mg/kg 2.00E-01 

mg/kg 6.50E-01 

mg/kg 1.60E+02 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 

Calculation (1) 

mg/kg M 6.9E-12 mg/kg-day mg/kg-day 

mg/kg M 5.0E-07 mg/kg-day mg/kg-day 

mg/kg M 4.6E-07 mg/kg-day mg/kg-day 

mg/kg M 5.0E-07 mg/kg-day mg/kg-day 

mg/kg M 9.2E-08 mg/kg-day mg/kg-day 

mg/kg M 3.0E-07 mg/kg-day mg/kg-day 

mg/kg M 7.3E-05 mg/kg-day mg/kg-day 

mg/kg M 2.4E-13 mg/kg-day mg/kg-day 

mg/kg M 7.5E-08 mg/kg-day mg/kg-day 

mg/kg M 6.8E-08 mg/kg-day mg/kg-day 

mg/kg M 7.5E-08 mg/kg-day mg/kg-day 

mg/kg M 1.4E-08 mg/kg-day mg/kg-day 

mg/kg M 4.4E-08 mg/kg-day mg/kg-day 

mg/kg M 1.2E-05 mg/kg-day mg/kg-day 

Reference Reference Hazard 

Concentration Concentration Quotient 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS) (USEPA. July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs- 0.13 

PCBS • 0.14 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.30a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3, 7,8· TCDD TEO 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1,2,3·cd)pyrene 6.50E-01 

Aroclor-1248 1.60E+02 

(total) 

2,3,7,8-TCDD TEO 1.51E-05 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 1.00E+OO 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 2.00E-01 

lndeno(1,2,3-cd)pyrene 6.SOE-01 

Aroclor-1248 1.60E+02 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

1.51E-05 mg/kg M 6.9E-13 mg/kg-day 1.5E+05 

1.10E+OO mg/kg M 5.0E-08 mg/kg-day 7.3E·01 

1.00E+OO mg/kg M 4.6E·08 mg/kg-day 7.3E+OO 

1.10E+OO mg/kg M 5.0E-08 mg/kg-day 7.3E-01 

2.00E-01 mg/kg M 9.2E-09 mg/kg-day 7.3E+OO 

6.50E·01 mg/kg M 3.0E-08 mg/kg-day 7.3E·01 

1.60E+02 mg/kg M 7.3E-06 mg/kg-day 2.0E+OO 

1.51E-05 mg/kg M 2.4E-14 mg/kg-day 1.SE+OS 

1.10E+OO mg/kg M 7.SE-09 mg/kg-day 7.3E-01 

1.00E+OO mg/kg M 6.8E·09 mg/kg-day 7.3E+OO 

1.10E+OO mg/kg M 7.SE·09 mg/kg-day 7.3E-01 

2.00E-01 mg/kg M 1.4E-09 mg/kg-day 7.3E+OO 

6.SOE·01 mg/kg M 4.4E·09 mg/kg-day 7.3E·01 

1.60E+02 mg/kg M 1.2E-06 mg/kg-day 2.0E+OO 

Cancer Slope 

Factor Units 

(mg/kg-day) 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)·' 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)' 

(mg/kg-day)" 

(mg/kg-day)·' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

Total Risk Across Alt Exposure Routes/Pathways 

Dermal Absorption Fraction from So1l(ABS) (LJSEPA, July 2004): 

2,3,7,8-TCDD • 0.03 

PAHs-0.13 
PCBS · 0.14 
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Cancer 
Risk 

1.0E-07 

3.7E-08 

3.3E-07 

3.7E-08 

6.7E-08 

2.2E-08 

1.5E-05 

1.5E·05 

3.SE-09 

5.4E-09 

5.0E-08 

5.4E-09 

9.9E-09 

3.2E-09 

2.3E-06 

2.4E·06 

1.8E·05 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.31 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF CONSTRUCTION WORKERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Paramete Parameter Definition 

Code 

Csoil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csoll Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unit less 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

330 U.S. EPA, December 2002 165 Professional Judgement 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 

150 Professional Judgement 150 Professional Judgement 

1 Professional Judgement 1 Professional Judgement 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1969 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1969 

365 U.S. EPA, December 1969 365 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA. December 1989 

3,300 U.S. EPA, July 2004 3,300 U.S. EPA, July 2004 

0.3 U.S. EPA, July 2004 0.1 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

150 Professional Judgement 150 Professional Judgement 

1 Professional Judgement 1 Professional Judgement 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA. December 1989 25,550 U.S. EPA. December 1969 

365 U.S. EPA, December 1989 365 U.S. EPA. December 1969 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (JR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 2.77E-08 
Noncancer Ingestion Intake - RME = 1.94E-06 

Cancer Dermal Intake - RME = 8.30E-08 
Noncancer Dermal Intake - RME = 5.81 E-06 

SWMU13SOArea171 ConstWRME.xls Table4 

Cancer Ingestion Intake - CTE = 1.38E-08 
Noncancer Ingestion Intake - CTE = 9.69E-07 

Cancer Dermal Intake - CTE = 2.77E-08 
Noncancer Dermal Intake - CTE = 1.94E-06 

Intake Equation/ 

Model Name 

Ingestion CDI' ''(mg/kg/day)= 

Csoil x IR x Fi x EF x ED x CF 

BW x AT 

U.S. EPA, December 1989 

Dermal CDI'" (mg/kg/day) = 

Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA. December 1989 



Exposure 
Roule 

Ingestion 

Dermal 

TABLE 7.31 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surlace I Subsurlace Soil 

Exposure Point: Area near Building 171 
Receptor Population: Construction Worker 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 5.35E-06 

Benzo(a)anlhracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71E+01 

(total) 

2,3,7,8-TCDD TEO 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranlhene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71 E+01 

(total) 

Medium Roule 

EPC EPC 

Units Value 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71 E+01 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71E+01 

NSWC CRANE, CRANE, INDIANA 

Roule EPC Intake Intake Reference Reference Reference 
EPC Selected (Non·Cancer) (Non·Cancer) Dose Dose Units Concentration 

Uni ls for Hazard Units 
Calculation (1) 

mg/kg M 1.0E-11 mg/kg-day mg/kg-day NA 

mg/kg M 2.1E-06 mglkg·day mg/kg· day NA 

mg/kg M 1.9E-06 mg/kg-day mg/kg-day NA 

mg/kg M 2.1E-06 mg/kg-day mg/kg-day NA 

mg/kg M 3.9E-07 mg/kg-day mg/kg-day NA 

mg/kg M 1.3E-06 mg/kg-day mg/kg-day NA 

mg/kg M 1.SE-04 mg/kg-day mg/kg-day NA 

mg/kg M 9.3E-13 mg/kg-day mg/kg-day NA 

mg/kg M 8.3E-07 mg/kg-day mg/kg-day NA 

mg/kg M 7.SE-07 mg/kg-day mg/kg-day NA 

mg/kg M 8.3E-07 mg/kg-day mg/kg-day NA 

mg/kg M 1.SE-07 mg/kg-day mg/kg-day NA 

mg/kg M 4.9E-07 mg/kg-day mg/kg-day NA 

mg/kg M 6.3E-05 mg/kg-day mg/kg-day NA 

Reference Hazard 
Concentration Quotienl 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (USEPA July 2004): 

2,3, 7,8-TCDD - 0.03 

PAHs - 0.13 

PCBS - 0.14 

SWMU13SOArea 171 ConstWRME.xls Table? 4/13/2005 9: 16 AM 



TABLE 8.31 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

. Dermal 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2.3.7.8·TCDD TEO 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E·01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E·01 

lndeno(1,2,3·cd)pyrene 6.47E·01 

Aroclor· 1248 7.71 E+01 

(total) 

2,3, 7,8-TCDD TEO 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71 E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1llABS) IUSEPA, July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs-0.13 

PCBS - 0.14 

SWMU 13SOArea 171 ConstW RME.xls Table8 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units 

Value Units Calculation (1) Units 

5.35E·06 mg/kg M 1.5E·13 mg/kg·day 1.SE+OS (mgrkg·day) 

1.10E+OO mg/kg M 3.0E·08 mg/kg·day 7.3E·01 (mg/kg·day)" 

9.95E·01 mg/kg M 2.8E·08 mg/kg·day 7.3E+OO (mgikg·day)" 

1.10E+OO mg/kg M 3.0E·08 mg/kg·day 7.3E-01 (mg/kg-day)" 

1.99E·01 mg/kg M 5.SE·09 mg/kg-day 7.3E+OO (mg/kg-day)" 

6.47E·01 mg/kg M 1.8E·08 mg/kg-day 7.3E·01 (mg/kg·day}"' 

7.71_E+01 mg/kg M 2.1E·06 mg/kg·day 2.0E+OO (mg/kg·day)'' 

5.35E·06 mg/kg M 1.3E-14 mg/kg-day 1.SE+OS (mg/kg-day)' 

1.10E+OO mg/kg M 1.2E-08 mg/kg-day 7.3E-01 (mg/kg-day)'' 

9.95E·01 mg/kg M 1.1E-08 mg/kg-day 7.3E+OO (mg/kg-day)'' 

1.10E+OO mg/kg M 1.2E-08 mg/kg-day 7.3E-01 (mg/kg-day)'' 

1.99E-01 mg/kg M 2.1E·09 mg/kg·day 7.3E+OO (mg/kg-day)'' 

6.47E-01 mg/kg M 7.0E-09 mg/kg-day 7.3E-01 (mg/kg-day)'' 

7.71 E+01 mg/kg M 9.0E-07 mg/kg-day 2.0E+OO (mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

2.2E·08 

2.2E·08 

2.0E-07 

2.2E·08 

4.0E-08 

1.3E·08 

4.3E·06 

4.6E-06 

2.0E-09 

8.6E·09 

7.8E·08 

8.6E·09 

1.6E-08 

5.tE-09 

1.8E·06 

1.9E-06 

6.SE-06 
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Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.31a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 
Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71E+01 

(total) 

2,3,7,8-TCDD TEO 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 5.35E-06 

mg/kg 1.lOE+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71E+01 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E·01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concen1ration 

Units tor Hazard Units 

Calculation (1) 

mg/kg M 5.2E-12 mg/kg-day mg/kg-day NA 

mg/kg M 1.1E-06 mg/kg-day mg/kg-day NA 

mg/kg M 9.SE-07 mg/kg-day mg/kg-day NA 

mg/kg M 1.1E-06 mg/kg-day mg/kg-day NA 

mg/kg M 1.9E-07 mg/kg-day mg/kg-day NA 

mg/kg M 6.3E-07 mg/kg-day mg/kg-day NA 

mg/kg M 7.5E-05 mg/kg-day mg/kg-day NA 

mg/kg M 3.1E-13 mg/kg-day mg/kg-day NA 

mg/kg M 2.8E-07 mg/kg-day mg/kg-day NA 

mg/kg M 2.5E·07 mg/kg-day mg/kg-day NA 

mg/kg M 2.8E-07 mg/kg-day mg/kg-day NA 

mg/kg M 5.0E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.SE-07 mg/kg-day mg/kg-day NA 

mg/kg M 2.1E-05 mg/kg-day mg/kg-day NA 

Reference Hazard 

Concentrallon Quotient 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS\ (USEPA. July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs - 0.13 

PCBS - 0.14 

SWMU 1380Area 171 ConstWCTE.xls Table? 4/13/2005 9: 16 AM 



TABLE 8.31a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8.TCDD TEO 5.35E·06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anlhracene 1.99E·01 

lndeno(1,2,3·cd)pyrene 6.47E-01 

Aroclor-1248 7.71E+01 

(Iota I) 

2,3,7,8-TCDD TEQ 5.35E-06 

Benzo(a)anlhracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E·01 

Aroclor· 1248 7.71E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABSl (USEPA, July 2004): 
2,3,7,8-TCDD - 0.03 
PAHs - 0.13 
PCBS- 0.14 

SWMU13S0Area171 ConstWCTE.xls Tables 

NSWCDL, DAHLGREN, VIRGINIA 

Roule Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units 

Value Units Calculation ( 1) Units 

5.35E-06 mg/kg M 7.4E-14 mg/kg-day 1.5E+05 (mg/kg-day) 

1.10E+OO mg/kg M 1.5E·08 mg/kg·day 7.3E-01 (mg/kg-day)'' 

9.95E-01 mg/kg M 1.4E-08 mg/kg-day 7.3E+OO (mg/kg-day)'' 

1.10E+OO mg/kg M 1.5E-08 mg/kg-day 7.3E-01 (mg/kg-day)" 

1.99E·01 mg/kg M 2.SE-09 mg/kg-day 7.3E+OO (mg/kg-day)'' 

6.47E-01 mg/kg M 9.0E-09 mg/kg-day 7.3E-01 (mg/kg-day)'' 

7.71 E+01 mg/kg M 1.1E-06 mg/kg-day 2.0E+OO (mg/kg-day)'' 

5.35E·06 mg/kg M 4.4E-15 mg/kg-day 1.5E+05 (mg/kg-day)' 

1.10E+OO mg/kg M 3.9E-09 mg/kg-day 7.3E·01 (mg/kg-day)'' 

9.95E·01 mg/kg M 3.6E·09 mg/kg-day 7.3E+OO (mg/kg-day)'' 

1.10E+OO mg/kg M 3.9E-09 mg/kg·day 7.3E-01 (mg/kg·day)" 

1.99E-01 mg/kg M 7.2E·10 mg/l<g-day 7.3E+OO (mg/kg-day)" 

6.47E-01 mg/kg M 2.3E·09 mg/kg-day 7.3E-01 (mg/kg-day)" 

7.71 E+01 mg/kg M 3.0E-07 mg/kg-day 2.0E+OO (mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

1.1E-08 

1.1E-08 

1.0E-07 

1.1E-08 

2.0E-08 

6.5E-09 

2.1E-06 

2.3E-06 

6.7E-10 

2.9E-09 

2.6E-08 

2.9E·09 

5.2E-09 

1.7E-09 

6.0E-07 

6.4E-07 

2.9E·06 

4/13/2005 9: 16 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.32 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF MAINTENANCE WORKERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Maintenance Worker 

Receptor Age: Adult 

Parameter Parameter Definition 

Code 

Cs oil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Cs oil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 

24 Professional Judgement 12 Professional Judgement 

25 U.S. EPA, May 1993 9 U.S. EPA, May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25.550 U.S. EPA, December 1989 

9,125 U.S. EPA, December 1989 3,285 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E·06 U.S. EPA, December 1989 

3,300 U.S. EPA, July 2004 3,300 U.S. EPA, July 2004 

0.2 U.S. EPA, July 2004 0.02 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

24 Professional Judgement 12 Professional Judgement 

25 U.S. EPA, May 1993 9 U.S. EPA, May 1993 

70 U.S. EPA, May 1993 70 U.S. EPA. May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

9,125 U.S. EPA, December 1989 3,285 U.S. EPA. December 1989 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 3.35E-08 
Noncancer Ingestion Intake - RME = 9.39E-08 

Cancer Dermal Intake - RME = 2.21 E-07 
Noncancer Dermal Intake - RME = 6.20E-07 

SWMU13SOArea171 MaintWRME.xls Table4 

Cancer Ingestion Intake - CTE = 3.02E-09 
Noncancer Ingestion Intake - CTE = 2.35E-08 

Cancer Dermal Intake - CTE = 3.99E-09 
Noncancer Dermal Intake - CTE = 3.1 OE-08 

Intake Equation/ 

Model Name 

Ingestion CDl 1
' (mg/kg/day) = 

Csoil x IR'x Fix EF x ED x CF 

BW x AT 

U.S. EPA. December 1989 

Dermal CDl 1
" (mg/kg/day) = 

Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA. December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.32 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: CurrenVFuture 

Medium: Soil 

Exposure Medium: Surtace I Subsurtace Soil 

Exposure Point: Area near Building 171 
Receptor Population: Maintenance Worker 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71E+01 

(total) 

2,3.7,8-TCDD TEQ 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71E+01 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

m~/kg 6.47E-01 

mg/kg 7.71E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concen1ration 

Units for Hazard Units 
Calculation ( 1) 

mg/kg M 5.0E-13 mg/kg-day mg/kg-day NA 

mg/kg M 1.0E-07 mg/kg-day mg/kg-day NA 

mg/kg M 9.4E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.0E-07 mg/kg-day mg/kg-day NA 

mg/kg M 1.SE-08 mg/kg-day mg/kg-day NA 

mg/kg M 6.1E-08 mg/kg-day mg/kg-day NA 

mg/kg M 7.2E-06 mg/kg-day mg/kg-day NA 

mg/kg M 1.0E-13 mg/kg-day mg/kg-day NA 

mg/kg M 8.8E-08 mg/kg-day mg/kg-day NA 

mg/kg M 8.0E-08 mg/kg-day mg/kg-day NA 

mg/kg M 8.8E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.6E-08 mg/kg-day mg/kg-day NA 

mg/kg M 5.2E-08 mg/kg-day mg/kg-day NA 

mg/kg M 6.7E-06 mg/kg-day mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS) IUSEPA, July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs-0.13 

PCBS-0.14 

SWMU13S0Area171 MaintWRME.xls Table? 4/13/2005 8:25 AM 



TABLE 8.32 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Maintenance Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2.3,7,8-TCDD TEO 5.35E·06 
Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E·01 

Benzo(b}fluoranthene 1.10E+OO 
Dibenzo(a,h)anthracene 1,99E·01 

lndeno(1,2,3·cd)pyrene 6.47E-01 

Aroclor· 1248 7.71E+01 

(total) 

2,3,7,8-TCDD TEO 5.35E·06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E·01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E·01 

lndeno(1,2,3·cd)pyrene 6.47E·01 

Aroclor-1248 7.71 E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABS) (USEPA. July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs · 0.13 

PCBS • 0.14 

SWMU 13SOArea 171 MaintW RME.xls Tables 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units 

Value Units Calculation (1) Units 

5.35E·06 mg/kg M 1.8E·13 mg/kg-day 1.5E+05 (mg/kg-day)' 

1.10E+OO mg/kg M 3.7E-08 mg/kg-day 7.3E·01 (mg/kg-day)" 

9.95E-01 mg/kg M 3.3E·08 mg/kg-day 7.3E+OO (mg/kg-day)" 

1.10E+OO mg/kg M 3.7E·08 mg/kg-day 7.3E-01 (mg/kg-day)" 

1.99E·01 mg/kg M 6.7E·09 mg/kg-day 7.3E+OO (mg/kg-day)" 

6.47E·01 mg/kg M 2.2E·08 mg/kg-day 7.3E·01 (mg/kg-day)" 

7.71 E+01 mg/kg M 2.6E·06 mg/kg-day 2.0E+OO (mg/kg-day)" 

5.35E·06 mg/kg M 3.6E·14 mg/kg-day 1.5E+05 (mg/kg-day)' 

1.10E+OO mg/kg M 3.2E-08 mg/kg-day 7.3E·01 (mg/kg-day)'' 

9.95E·01 mg/kg M 2.9E-08 mg/kg-day 7.3E+OO (mg/kg-day)" 

1.10E+OO mg/kg M 3.2E·08 mg/kg-day 7.3E·01 (mg/kg-day)" 

1.99E·01 mg/kg M 5.7E·09 mg/kg-day 7.3E+OO (mg/kg-day)' 

6.47E·01 mg/kg M 1.9E-08 mg/kg-day 7.3E-01 (mg/kg-day)" 

7.71 E+01 mg/kg M 2.4E·06 mg/kg-day 2.0E+OO (mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

2.7E·08 

2.7E·08 

2.4E·07 

2.7E·08 

4.9E·08 

1.6E-08 

5.2E-06 

5.6E-06 

5.3E·09 

2.3E·08 

2. tE-07 

2.3E·08 

4.2E·08 

1.4E·08 

4.8E·06 

5.1E·06 

1.1E·05 
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Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.32a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: CurrenVFuture 
Medium: Soll 

Exposure Medium: Surface I Subsurface Soil 
Exposure Point: Area near Building 171 
Receptor Population: Maintenance Worker 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8·TCDD TEQ 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo{a)pyrene 9.95E-01 

Benzo{b)fluoranthene 1.10E+OO 

Oibenzo(a.h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71 E+01 

{total) 

2,3,7,8-TCDD TEO 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo{a)pyrene 9.95E-01 

Benzo{b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71 E+01 

{total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71E+01 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected {Non.Cancer) {Non·Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation (1) 

mg/kg M 1.3E-13 mg/kg-day mg/kg-day NA 

mg/kg M 2.6E-08 mg/kg-day mg/kg·day NA 

mg/kg M 2,3E-08 mg/kg-day mg/kg-day NA 

mg/kg M 2.6E-08 mg/kg-day mg/kg-day NA 

mg/kg M 4.7E-09 mg/kg-day mg/kg·day NA 

mg/kg M 1.5E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.8E-06 mg/kg-day mg/kg-day NA 

mg/kg M 5.0E-15 mg/kg-day mg/kg-day NA 

mg/kg M 4.4E-09 mg/kg-day mg/kg-day NA 

mg/kg M 4.0E-09 mg/kg-day mg/kg-day NA 

mg/kg M 4.4E-09 mg/kg-day mg/kg-day NA 

mg/kg M 8.0E-10 mg/kg-day mg/kg-day NA 

mg/kg M 2.6E-09 mg/kg-day mg/kg-day NA 

mg/kg M 3.3E-07 mg/kg-day mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs-0.13 

PCBS - 0.14 

SWMU13SOArea171 MaintWCTE.xls Table? 4/13/2005 8:06 AM 



TABLE 8.32a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Maintenance Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2.3,7,8-TCDD TEQ 5.35E·06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E·01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a.h)anthracene 1.99E·01 

lndeno(1,2,3·cd)pyrene 6.47E·01 

Aroclor-1248 7.71 E+Ol 

(total) 

2,3,7,8-TCDD TEO 5.35E·06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3·cd)pyrene 6.47E-01 

Aroclor-1248 7.71 E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mglkg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004): 
2,3,7,8-TCDD • 0.03 
PAHs · 0.13 
PCBS • 0.14 

SWMU13SOArea171 MaintWCTE.xls Table8 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units 

Value Units Calculation (1) Units 

5.35E·06 mg/kg M 1.6E·14 mg/kg-day 1.5E+05 (mg/kg·day) 

1.10E+OO mg/kg M 3.3E·09 mg/kg-day 7.3E·01 (mglkg·day)"' 

9.95E·01 mg/kg M 3.0E-09 mg/kg-day 7.3E+OO (mg/kg-day)"' 

1.10E+OO mg/kg M 3.3E·09 mg/kg-day 7.3E·01 (mg/kg-day)"' 

1.99E·01 mg/kg M 6.0E·10 mg/kg-day 7.3E+OO (mg/kg-day)"' 

6.47E·01 mg/kg M 2.0E-09 mg/kg-day 7.3E-01 (mg/kg-day)"' 

7.71 E+01 mg/kg M 2.3E·07 mg/kg-day 2.0E+OO (mg/kg·day)"' 

5.35E·06 mg/kg M 6.4E·16 mg/kg-day 1.5E+05 (mg/kg-day)" 

1.10E+OO mglkg M 5.7E-10 mg/kg-day 7.3E-01 (mglkg·dayr' 

9.95E·01 mg/kg M 5.2E-10 mg/kg-day 7.3E+OO (mg/kg-day)"' 

1.10E+OO mg/kg M 5.7E·10 mg/kg-day 7.3E-01 (mg/kg-day)"' 

1.99E·01 mg/kg M 1.0E·10 mg/kg-day 7.3E+OO (mg/kg-day)"' 

6.47E-01 mg/kg M 3.4E-10 mg/kg-day 7.3E-01 (mg/kg-day)"' 

7.71 E+01 mg/kg M 4.3E-08 mg/kg-day 2.0E+OO (mg/kg-day)' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

2.4E·09 

2.4E-09 

2.2E·08 

2.4E·09 

4.4E·09 

1.4E-09 

4.7E-07 

5.0E·07 

9.6E-11 

4.1E-10 

3.8E·09 

4.1E-10 

7.5E·10 

2.4E-10 

8.6E·OB 

9.2E·OB 

5.9E·07 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.33 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF OCCUPATIONAL WORKERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Parameter Parameter Definition 

Code 

Csoil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csoil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surlace Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unit less 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME CTE CTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA. December 2002 95% UCL or Max U.S. EPA. December 2002 

100 U.S. EPA. May 1993 50 U.S. EPA, May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 

250 U.S. EPA, May 1993 219 U.S. EPA. May 1993 

25 U.S. EPA, May 1993 9 U.S. EPA, May 1993 

1.0E-06 U.S. EPA. December 1989 1.0E-06 U.S. EPA. December 1989 

70 U.S. EPA. May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA. December 1989 25,550 U.S. EPA. December 1989 

9,125 U.S. EPA, December 1989 3.285 U.S. EPA. December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

3,300 U.S. EPA. July 2004 3.300 U.S. EPA, July 2004 

0.2 U.S. EPA, July 2004 0.02 U.S. EPA. July 2004 

chemical specific U.S. EPA. July 2004 chemical specific U.S. EPA, July 2004 

250 U.S. EPA. May 1993 219 U.S. EPA, May 1993 

25 U.S. EPA. December 1989 9 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25.550 U.S. EPA, December 1989 25.550 U.S. EPA. December 1989 

9,125 U.S. EPA, December 1989 3.285 U.S. EPA. December 1989 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 3.49E-07 
Noncancer Ingestion Intake - RME = 9.78E-07 

Cancer Dermal Intake - RME = 2.31 E-06 
Noncancer Dermal Intake - RME = 6.46E-06 

SWMU13S0Area171 OccupWRME.xls Table4 

Cancer Ingestion Intake - GTE= 5.51 E-08 
Noncancer Ingestion Intake - GTE = 4.29E-07 

Cancer Dermal Intake - GTE = 7.27E-08 
Noncancer Dermal Intake - GTE = 5.66E-07 

Intake Equation/ 

Model Name 

Ingestion COi''' (mg/kg/day)= 

~soil x IR x F1 x EF x ED)( CF 

BW x AT 

U.S. EPA. December 1989 

Dermal COi' 11 (mg/kg/day) = 

Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA. December 1989 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.33 • REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: CurrenVFuture 

Medium: Soll 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point Area near Building 1 n 
Receptor Population: Occupational Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71 E+01 

(total) 

2,3,7,8-TCDD TEQ 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno( 1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71E+01 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation (1) 

mg/kg M 5.2E-12 mg/kg-day mg/kg-day NA 

mg/kg M 1.1E-06 mg/kg-day mg/kg-day NA 

mg/kg M 9.7E-07 mg/kg-day mg/kg-day NA 

mg/kg M 1.1E-06 mg/kg-day mglkg·day NA 

mg/kg M 1.9E-07 mg/kg-day mg/kg-day NA 

mg/kg M 6.3E-07 mg/kg-day mg/kg-day NA 

mg/kg M 7.SE-05 mg/kg-day mg/kg-day NA 

mg/kg M 1.0E-12 mg/kg-day mg/kg-day NA 

mg/kg M 9.2E-07 mg/kg-day mg/kg-day NA 

mg/kg M 8.4E-07 mg/kg-day mg/kg-day NA 

mg/kg M 9.2E-07 mg/kg-day mg/kg-day NA 

mg/kg M 1.7E-07 mg/kg-day mg/kg-day NA 

mg/kg M 5.4E-07 mg/kg-day mg/kg-day NA 

mg/kg M 7.0E-05 mg/kg-day mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS) (USEPA. July 2004): 

2,3,7,8-TCDD • 0.03 

PAHs - 0.13 

PCBS - 0.14 

SWMU13SOArea171 OccupWRME.xls Table? 4/13/2005 8:05 AM 



TABLE 8.33 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 
Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 5.35E-06 
Benzo(a)anthracene 1.10E+OO 
Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno( 1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71 E+01 
(total) 

2,3,7,8-TCDD TEO 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno( 1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71 E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABS\ (LJSEPA, July 2004): 

2,3,7,8-TCDD - 0.03 
PAHs-0.13 

PCBS - 0.14 

SWMU13SOArea171 OccupWRME.xls Table8 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units 

Value Units Calculation (1) Units 

5.35E-06 mg/kg M 1.9E-12 mg/kg-day 1.5E+05 (mg/kg-day)· 

1.10E+OO mg/kg M 3.8E-07 mg/kg-day 7.3E-01 (mg/kg-day)·' 

9.95E-01 mg/kg M 3.5E-07 mg/kg-day 7.3E+OO (mg/kg-day)" 

1.10E+OO mg/kg M 3.8E·07 mg/kg-day 7.3E-01 (mg/kg-day)" 

1.99E-01 mg/kg M 7.0E-08 mg/kg-day 7.3E+OO (mg/kg-day) ' 

6.47E-01 mg/kg M 2.3E-07 mg/kg-day 7.3E-01 (mg/kg-day)'' 

7.71 E+01 mg/kg M 2.7E-05 mg/kg-day 2.0E+OO (mg/kg-day)'' 

5.35E-06 mg/kg M 3.7E-13 mg/kg-day 1.5E+05 (mg/kg-day)' 

1.10E+OO mg/kg M 3.3E-07 mg/kg-day 7.3E-01 (mg/kg-day)'' 

9.95E-01 mg/kg M 3.0E-07 mg/kg-day 7.3E+OO (mg/kg-day)'' 

1.10E+OO mg/kg M 3.3E-07 mg/kg-day 7.3E-01 (mg/kg-day)'' 

1.99E-01 mg/kg M 6.0E-08 mg/kg-day 7.3E+OO (mg/kg-day)'' 

6.47E-01 mg/kg M 1.9E-07 mg/kg-day 7.3E-01 (mg/kg-day)'' 

7.71 E+01 mg/kg M 2.5E-05 mg/kg-day 2.0E+OO (mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

2.8E-07 

2.8E-07 

2.SE-06 

2.8E-07 

5.1 E-07 

1.7E-07 

5.4E-05 

5.BE-05 

5.6E-08 

2.4E-07 

2.2E-06 

2.4E-07 

4.4E-07 

1.4E-07 

5.0E-05 

5.JE-05 

1.1 E-04 

4/13/2005 8:05 AM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.33a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Soil 

Exposure Medium: Suriace I Subsurface Soil 
Exposure Point: Area near Building 171 
Receptor Population: Occupational Worker 

Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2.3.7.8-TCDD TEQ 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a.h)anlhracene 1.99E-01 

lndeno(1.2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71 E+01 

(total) 

2.3,7.8-TCDD TEO 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1 .10E+OO 

Dibenzo(a,h)anlhracene 1.99E-01 

lndeno(1 .2.3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71E+01 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 
Units for Hazard Units 

Calculation (1) 

mg/kg M 2.3E-12 mg/kg-day mg/kg-day NA 

mg/kg M 4.7E-07 mg/kg-day mg/kg-day NA 

mg/kg M 4.3E-07 mg/kg-day mg/kg-day NA 

mg/kg M 4.7E-07 mg/kg-day mg/kg-day NA 

mg/kg M 8.SE-08 mg/kg-day mg/kg-day NA 

mg/kg M 2.8E-07 mg/kg-day mg/kg-day NA 

mg/kg M 3.3E-05 mg/kg-day mg/kg-day NA 

mg/kg M 9.1E-14 mg/kg-day mg/kg-day NA 

mg/kg M 8.1E-08 mg/kg-day mg/kg-day NA 

mg/kg M 7.3E-08 mg/kg-day mg/kg-day NA 

mg/kg M 8.1E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.SE-08 mg/kg-day mg/kg-day NA 

mg/kg M 4.8E-08 mg/kg-day mg/kg-day NA 

mg/kg M 6.1E-06 mg/kg-day mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total H!!zard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS) (USEPA. July 2004): 

2,3, 7,8-TCDD - 0.03 

PAHs-0.13 

PCBS - 0.14 

SWMU13SOArea171 OccupWCTE.xls Table? 4/13/20058:19 AM 



TABLE 8.33a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Tlmeframe: Current/Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO S.35E·06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.9SE·01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a.h)anthracene 1.99E-01 

lndeno(1,2,3·cd)pyrene 6.47E·01 

Aroclor-1248 7.71 E+01 

(total) 

2,3,7,B·TCDD TEQ 5.3SE·06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.9SE·01 

Benzo(b)fluoranthene 1.10E+OO 

D'1benzo(a,h)anthracene 1.99E·01 

lndeno(1,2,3·cd)pyrene 6.47E·01 

Aroclor· 1248 7.71E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorot1on Fraction from So1l(ABS) (USEPA, July 2004): 

2,3,7,8-TCDD • 0.03 
PAHs-0.13 

PCBS • 0.14 

SWMU13SOArea171 OccupWCTE.xls Table8 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units 

Value Units Calculation ( 1) Units 

S.3SE·06 mg/kg M 3.0E-13 mg/kg-day 1.SE+OS (mg/kg-day)' 

1,10E+OO mg/kg M 6.0E-08 mg/kg-day 7.3E-01 (mg/kg-day)" 

9.9SE·01 mg/kg M S.SE-08 mg/kg-day 7.3E+OO (mg/kg-day)" 

1.10E+OO mg/kg M 6.0E-08 mg/kg-day 7.3E·01 (mg/kg-day)" 

1.99E-01 mg/kg M 1.1E-08 mg/kg-day 7.3E+OO (mg/kg-day)" 

6.47E·01 mg/kg M 3.6E·08 mg/kg-day 7.3E·01 (mg/kg-day)'' 

7.71 E+01 mg/kg M 4.2E·06 mg/kg-day 2._0E+OO (mg/kg-day)'' 

S.3SE·06 mg/kg M 1.2E·14 mg/kg-day 1.SE+OS (mg/kg-day)· 

1.10E+OO mg/kg M 1.0E-08 mg/kg-day 7.3E-01 (mg/kg-day)'' 

9.9SE·01 mg/kg M 9.4E·09 mg/kg-day 7.3E+OO (mg/kg-day)" 

1.10E+OO mg/kg M 1.0E-08 mg/kg-day 7.3E·01 (mg/kg-day)" 

1.99E·01 mg/kg M 1.9E·09 mg/kg-day 7.3E+OO (mg/kg-day)'' 

6.47E-01 mg/kg M 6.1E-09 mg/kg·day 7.3E·01 (mg/kg-day)'' 

7.71 E+01 mg/kg M 7.8E·07 mg/kg·day 2.0E+OO (mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

4.4E-08 

4.4E-08 

4.0E-07 

4.4E-08 

8.0E-08 

2.6E-08 

8.SE-06 

9.1E-06 

1.BE-09 

7.6E-09 

6.9E·08 

7.6E·09 

1.4E·08 

4.SE-09 

1.6E-06 

1.7E·06 

1.1 E-05 

4/13/2005 8: 19 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.34 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF ADOLESCENT TRESPASSERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 • 17) 

Parameter Parameter Definition 

Code 

Csoil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer} 

Cs oil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid} 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT·C Averaging Time (Cancer} 

AT·N Averaging Time (Non~Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm' 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 

26 Professional Judgement 13 Professional Judgemenl 

11 6 - 17 years of age 11 6 - 17 years of age 

1.0E-06 U.S. EPA, December 1969 1.0E-06 U.S. EPA, December 1969 

43 U.S. EPA, August 1997 43 U.S. EPA, August 1997 

25,550 U.S. EPA, December 1969 25,550 U.S. EPA, December 1969 

4,015 U.S. EPA, December 1969 4,015 U.S. EPA. December 1969 

95% UCL or Max U.S. EPA. December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1969 1.0E-06 U.S. EPA, December 1969 

3,260 U.S. EPA, August 1997 3,100 U.S. EPA, August 1997 

0.2 U.S. EPA, July 2004 0.04 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

26 Professional Judgement 13 Professional Judgement 

11 6 • 17 years of age 11 6 - 17 years of age 

43 U.S. EPA, August 1997 43 U.S. EPA. August 1997 

25,550 U.S. EPA, December 1969 25.550 U.S. EPA, December 1969 

4,015 U.S. EPA, December 1969 4,015 U.S. EPA, December 1969 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 2.60E-08 
Noncancer Ingestion Intake - RME = 1.66E-07 

Cancer Dermal Intake - RME = 1.71 E-07 
Noncancer Dermal lntak_e - RME = 1.09E-06 

SWMU 13SOArea 171 TrespRME.xls Table4 

Cancer Ingestion Intake - CTE = 6.51 E-09 
Noncancer Ingestion Intake - CTE = 4.14E-08 

Cancer Dermal Intake - CTE = 1.61 E-08 
Noncancer Dermal Intake - CTE = 1.03E-07 

Intake Equation/ 

Model Name 

Ingestion COi''' (mg/kg/day) = 

Csoil x IR x Fix EF x ED x CF 

BW x AT 

U.S. EPA. December 1989 

Dermal COt 1
" (mg/kg/day}= 

Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA, December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.34 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Soil 

Exposure Medium: Surtace I Subsurtace Soil 

Exposure Point: Area near Bullding 171 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1 ,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71E+01 

(total) 

2,3,7,8-TCDD TEQ 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1 ,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71 E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71E+01 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation (1) 

mg/kg M 8.9E-13 mg/kg-day mg/kg-day NA 

mg/kg M 1.8E-07 mg/kg-day mg/kg-day NA 

mg/kg M 1.6E-07 mg/kg-day mg/kg-day NA 

mg/kg M 1.8E-07 mg/kg-day mg/kg-day NA 

mg/kg M 3.3E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.1E-07 mg/kg-day mg/kg-day NA 

mg/kg M 1.3E-05 mg/kg-day mg/kg-day NA 

mg/kg M 1.7E-13 mg/kg-day mg/kg-day NA 

mg/kg M 1.SE-07 mg/kg-day mg/kg-day NA 

mg/kg M 1.4E-07 mg/kg-day mg/kg-day NA 

mg/kg M 1.SE-07 mg/kg-day mg/kg-day NA 

mg/kg M 2.8E-08 mg/kg-day mg/kg-day NA 

mg/kg M 9.1E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.2E-05 mg/kg-day mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure RoutesfPathways 
Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

2,3, 7,8-TCDD - 0.03 

PAHs-0.13 

PCBS-0.14 

SWMU 13SOArea 171 TrespRME.xls Table? 4/13/2005 8:26 AM 



TABLE 8.34 - REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 
Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 • 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 5.35E-06 

Benzo(a)anthracene 1. 10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E·01 

Aroclor-1248 7.71 E+01 

(total) 

2,3,7,8-TCDD TEO 5.35E-06 

Benzo(a)anthracene 1. 10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1. 10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno( 1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71 E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004): 
2,3,7,8-TCDD - 0.03 
PAHs - 0.13 
PCBS -0.14 

SWMU13SOArea171TrespRME.xls Tables 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Faclor Factor Units 

Value Units Calculation (1) Units 

5.35E·06 mg/kg M 1.4E-13 mg/kg-day 1.5E+05 (mg/kg-day) 

1.10E+OO mg/kg M 2.9E-08 mg/kg-day 7.3E-01 (mg/kg-day)"' 

9.95E-01 mg/kg M 2.6E-08 mg/kg·day 7.3E+OO (mg/kg-day)'' 

1.10E+OO mg/kg M 2.9E·08 mg/kg·day 7.3E·01 (mg/kg-day)"' 

1.99E-01 mg/kg M 5.2E-09 mg/kg-day 7.3E+OO (mg/kg·day)'' 

6.47E-01 mg/kg M 1.7E-08 mg/kg-day 7.3E·01 (mg/kg·day)'' 

7.71 E+01 mg/kg M 2.0E-06 mg/kg-day 2.0E+OO (mg/kg-day)'' 

5.35E-06 mg/kg M 2.7E-14 mg/kg-day 1.5E+05 (mg/kg-day)' 

1.10E+OO mg/kg M 2.4E-08 mg/kg-day 7.3E-01 (mg/kg-day)'' 

9.95E-01 mg/kg M 2.2E-08 mg/kg-day 7.3E+OO (mg/kg·day)'' 

1.10E+OO mg/kg M 2.4E·08 mg/kg-day 7.3E-01 (mg/kg·day)" 1 

1.99E-01 mg/kg M 4.4E·09 mg/kg·day 7.3E+OO (mg/kg-day)'' 

6.47E-01 mg/kg M 1.4E-08 mg/kg-day 7.3E-01 (mg/kg-day)" 

7.71 E+01 mg/kg M 1.8E-06 mg/kg-day 2.0E+OO (mg/kg·day)'' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

2.1E·08 

2.1E·08 

1.9E-07 

2.1E·08 

3.8E-08 

1.2E-08 

4.0E-06 

4.3E-06 

4.1E-09 

1.8E·08 

1.6E-07 

1.8E·08 

3.2E-08 

1.0E-08 

3.7E-06 

3.9E-06 

B.2E-06 

4/13/2005 8:26 AM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.34a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: CurrenVFuture 

Medium: Soil 

Exposure Medium: Surtace I Subsurtace Soil 

Exposure Point: Area near Building 171 
Receptor Population: Trespasser 
Receptor Age: Adolescent (age 6 - 17) 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)lluoranthene 1 .10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-Ot 

Aroclor-1248 7.71E+01 

(total) 

2,3,7,8-TCDD TEO 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.tOE+OO 

Dlbenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E-Ot 

mg/kg 6.47E-01 

mg/kg 7.71E+01 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation (1) 

mg/kg M 2.2E-13 mg/kg-day mg/kg-day NA 

mg/kg M 4.SE-08 mg/kg-day mg/kg-day NA 

mg/kg M 4.1E-08 mg/kg-day mg/kg-day NA 

mg/kg M 4.SE-08 mg/kg-day mg/kg-day NA 

mg/kg M 8.2E-09 mg/kg-day mg/kg-day NA 

mg/kg M 2.7E-08 mg/kg-day mg/kg-day NA 

mg/kg M 3.2E-06 mg/kg-day mg/kg-day NA 

mg/kg M 1.SE-14 mg/kg-day mg/kg-day NA 

mg/kg M 1.SE-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.3E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.SE-08 mg/kg-day mg/kg-day NA 

mg/kg M 2.7E-09 mg/kg-day mg/kg-day NA 

mg/kg M 8.SE-09 mg/kg-day mg/kg-day NA 

mg/kg M 1.1E-06 mg/kg-day mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

2,3,7,8-TCDD • 0.03 

PAHs • 0.13 

PCBS • 0,14 

SWMU 13SOArea 171 TrespCTE.xls Table? 4/13/2005 8:26 AM 



TABLE 8.34a · CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Roule 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 
Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6. 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 5.35E·06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E·01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71 E+01 

(total) 

2,3,7,8-TCDD TEO 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a.h )anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E·01 

Aroclor-1248 7.71 E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABSl (LJSEPA, July 2004): 

2,3,7,8-TCDD • 0.03 

PAHs • 0.13 

PCBS · 0.14 

SWMU 13SOArea 171 TrespCTE.xls Table8 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor Factor Unils 

Value Units Calculation (1) Units 

5.35E·06 mg/kg M 3.5E·14 mg/kg-day 1.5E+05 (mg/kg·day) 

1.10E+OO mg/kg M 7.1E·09 mg/kg·day 7.3E·01 (mg/kg·dayr' 

9.95E·01 mg/kg M 6.5E·09 mg/kg·day 7.3E+OO (mg/kg-day)"' 

1.10E+OO mg/kg M 7.1E·09 mg/kg-day 7.3E·01 (mg/kg-dayr' 

1.99E-01 mg/kg M 1.3E·09 mg/kg-day 7.3E+OO (mgikg-dayr' 

6.47E·01 mg/kg M 4.2E-09 mg/kg-day 7.3E-01 (mg/kg-day)'' 

7.71 E+01 mg/kg M 5.0E-07 mg/kg-day 2.0E+OO (mg/kg-day)'' 

5.35E·06 mg/kg M 2.6E·15 mg/kg-day 1.5E+05 (mg/kg-day)' 

1.10E+OO mg/kg M 2.3E·09 mg/kg-day 7.3E-01 (mg/kg-day)·' 

9.95E·01 mg/kg .M 2.1E·09 mg/kg-day 7.3E+OO (mg/kg-day)'' 

1.10E+OO mg/kg M 2.3E-09 mg/kg-day 7.3E-01 (mg/kg-day)" 

1.99E-01 mg/kg M 4.2E-10 mg/kg-day 7.3E+OO (mg/kg-day)'' 

6.47E·01 mg/kg M 1.4E-09 mg/kg-day 7 3E·01 (mg/kg-day)'' 

7.71 E+01 mg/kg M 1.7E·07 mg/kg-day 2.0E+OO (mg/kg-day)'' 

Total Risk Across Alf Exposure Routes/Pathways 

Cancer 
Risk 

5.2E·09 

5.2E·09 

4.7E-08 

5.2E·09 

9.SE-09 

3.1E-09 

1.0E-06 

1.1E·06 

3.9E-10 

1.7E-09 

1.5E·08 

1.7E-09 

3.0E-09 

9.9E·10 

3.SE-07 

3.7E-07 

1.4E·06 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.35 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF CHILD RECREATIONAL USERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surtace I Subsurtace Soil 

Exposure Point: Area near Building 171 

Receptor Population: Recreational User 

Receptor Age: Child 

Parameter Parameter Definition 

Code 

Cs oil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csoil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surtace Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

200 U.S. EPA, May 1993 100 U.S. EPA, May 1993 

0.5 Professional Judgment 0.5 Professional Judgment 

52 Professional Judgmenl 26 Professional Judgment 

6 U.S. EPA, May 1993 2 U.S. EPA, May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

15 U.S. EPA, May 1993 15 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

2.190 U.S. EPA, December 1989 730 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

3,300 1/2 total body area (EPA 2004) 3.300 1/2 total body area (EPA 2004) 

0.2 U.S. EPA, July 2004 0.04 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

52 Professional Judgment 26 Professional Judgment 

6 U.S. EPA, December 1989 2 U.S. EPA, December 1989 

15 U.S. EPA, May 1993 15 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

2,190 U.S. EPA, December 1989 730 U.S. EPA, December 1989 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 8.14E-08 
Noncancer Ingestion Intake - RME = 9.50E-07 

Cancer Dermal Intake - RME = 5.37E-07 
Noncancer Dermal Intake - RME = 6.27E-06 

SWMU13SOArea 171 ChildRecrRME.xls Table4 

Cancer Ingestion Intake - CTE = 6.78E-09 
Noncancer Ingestion Intake - CTE = 2.37E-07 

Cancer Dermal Intake - CTE = 1.79E-08 
Noncancer Dermal Intake - GTE = 6.27E-07 

Intake Equation/ 

Model Name 

Ingestion CDI"' (mg/kg/day)= 

Csoil x IR x Fi x EF x ED x CF 

BW x AT 

U.S. EPA. December 1989 

Dermal CDI'" (mg/kg/day) = 

Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA, December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.35 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 171 

Receptor Populalion: Recreational User 

Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO S.35E-06 

Benzo(a}anthracene 1.10E+OO 

Benzo(a}pyrene 9.95E-01 

Benzo(b}fluoranthene 1.10E+OO 

Dlbenzo(a,h}anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroctor-1248 7.71E+01 

(total} 

2,3,7,8-TCDD TEO S.35E-06 

Benzo(a}anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b}fluoranthene 1.10E+OO 

Dibenzo(a.h)anthracene 1.99E-01 

lndeno(1,2,3-cd}pyrene 6.47E-01 

Aroctor-1248 7.71 E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg S.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71 E+01 

mg/kg S.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer} (Non·Cancer) Dose Dose Units Concenfration 

Units for Hazard Units 

Calculation (1) 

mg/kg M S.1E-12 mg/kg-day mg/kg-day NA 

mg/kg M 1.0E-06 mg/kg-day mg/kg-day NA 

mg/kg M 9.SE-07 mg/kg-day mg/kg-day NA 

mg/kg M 1.0E-06 mg/kg-day mg/kg-day NA 

mg/kg M 1.9E-07 mg/kg-day mg/kg-day NA 

mg/kg M 6.1E-07 mg/kg-day mg/kg-day NA 

mg/kg M 7.3E-OS mg/kg-day mg/kg-day NA 

mg/kg M 1.0E-12 mg/kg-day mg/kg-day NA 

mg/kg M 8.9E-07 mg/kg-day mg/kg-day NA 

mg/kg M 8.1E-07 mg/kg-day mg/kg-day NA 

mg/kg M 8.9E-07 mg/kg-day mg/kg-day NA 

mg/kg M 1.6E-07 mg/kg-day mg/kg-day NA 

mg/kg M S.3E-07 mg/kg-day mg/kg-day NA 

mg/kg M 6.8E-05 mg/kg-day mg/kg-day NA 

Reference Hazard 

Concentration Ouolrent 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from SoillABSl IUSEPA. July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs-0.13 

PCBS - 0.14 

SWMU 13SOArea171 ChildRecrRME.xls Table? 4/13/2005 9:18 AM 



TABLE 8.35 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Fulure 
Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8·TCDD TEQ 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1. 10E+OO 

Dibenzo(a,h)anthracene 1.99E·01 

lndeno(1,2.3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71 E+01 

(total) 

2,3,7,8-TCDD TEQ 5.35E-06 

Benzo(a)anthracene 1. 10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71 E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABS) (USEPA. July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs - 0.13 

PCBS • 0. 14 

SWMU13SOArea171ChildRecrRME.xls Table8 

NSWCDL, DAHLGREN, VIRGINIA · 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Fa cl or Factor Units 

Value Units Calculation (1) Units 

5.35E·06 mg/kg M 4.4E-13 mg/kg-day 1.SE+OS (mg/kg-day) 

1. 10E+OO mg/kg M 8.9E-08 mg/kg-day 7.3E-01 (mg/kg-day)"' 

9.95E-01 mg/kg M 8.1E·08 mg/kg-day 7.3E+OO (mg/kg-day)"' 

1.10E+OO mg/kg M 8.9E-08 mg/kg-day 7.3E-01 (mg/kg-day)"' 

1.99E-01 mg/kg M 1.6E-08 mg/kg-day 7.3E+OO (mg/kg-day)"' 

6.47E-01 mg/kg M 5.3E-08 mg/kg-day 7.3E-01 (mg/kg-day)"' 

7.71 E+01 mg/kg M 6.3E·06 mg/kg-day 2.0E+OO (mg/kg·day)"' 

5.35E-06 mg/kg M 8.6E-14 mg/kg-day 1.SE+OS (mg/kg-day)" 

1.10E+OO mg/kg M 7.6E-OB mg/kg-day 7.3E-01 (mg/kg-day)"' 

9.95E-01 mg/kg M 7.0E-08 mg/kg-day 7.3E+OO (mg/kg-day)"' 

1.10E+OO mg/kg M 7.6E-08 mg/kg-day 7.3E-01 (mg/kg-day)"' 

1.99E·01 mg/kg M 1.4E-08 mg/kg-day 7.3E+OO (mg/kg-day)"' 

6.47E-01 mg/kg M 4.SE-08 mg/kg-day 7.3E-01 (mg/kg-day)"' 

7.71 E+01 mg/kg M 5.8E-06 mg/kg-day 2.0E+OO (mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Cancer. 
Risk 

6.SE-08 

6.SE-08 

5.9E-07 

6.SE-08 

1.2E-07 

3.8E-08 

1.3E-05 

1.3E-05 

1.3E-08 

5.6E-08 

5.1E-07 

5.6E-08 

1.0E-07 

3.3E-08 

1.2E·OS 

1.2E-05 

2.SE-05 
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Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.35a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surtace I Subsurtace Soil 

Exposure Point: Area near Building 171 

Receptor Population: Recreational User 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71E+01 

(total) 

2,3,7,8-TCDD TEQ 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dlbenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71 E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71E+01 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentra!ion 

Units for Hazard Units 

Calculation (1) 

mg/kg M 1.3E-12 mg/kg-day mg/kg-day NA 

mg/kg M 2.6E-07 mg/kg-day mg/kg-day NA 

mg/kg M 2.4E-07 mg/kg-day mg/kg-day NA 

mg/kg M 2.6E-07 mg/kg-day mg/kg-day NA 

mg/kg M 4.7E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.SE-07 mg/kg-day mg/kg-day NA 

mg/kg M 1.8E-05 mg/kg-day mg/kg-day NA 

mg/kg M 1.0E-13 mg/kg-day mg/kg-day NA 

mg/kg M 8.9E-08 mg/kg-day mg/kg-day NA 

mg/kg M 8.1E-08 mg/kg-day mg/kg-day NA 

mg/kg M 8.9E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.6E-08 mg/kg-day mg/kg-day NA 

mg/kg M 5.3E-08 mg/kg-day mg/kg-day NA 

mg/kg M 6.8E-06 mg/kg-day mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorotion Fraction from Soil(ABS) (USEPA, July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs - 0.13 

PCBS - 0.14 

SWMU13SOArea171 ChildRecrCTE.xls Table? 4/13/2005 9: 19 AM 



TABLE 8.35a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71 E+01 

(total) 

2,3,7,8-TCDD TEO 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a ,h )an th racene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71 E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABSl (USEPA. July 2004): 
2,3,7,8-TCDD - 0.03 
PAHs-0.13 
PCBS- 0.14 

SWMU13SOArea171ChildRecrCTE.xls Table8 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units 

Value Uni ls Calculation (1) Units 

5.35E-06 mg/kg M 3.6E-14 mg/kg-day 1.SE+OS (mgtkg-day) 

1.10E+OO mg/kg M 7.4E-09 mg/kg-day 7.3E-01 (mg/kg-day)"' 

9.95E-01 mg/kg M 6.8E-09 mg/kg-day 7.3E+OO (mg/kg-day)"' 

1. 10E+OO mg/kg M 7.4E-09 mg/kg-day 7.3E-01 (mg/kg-day)" 

1.99E-01 mg/kg M 1.4E-09 mg/kg-day 7.3E+OO (mg/kg-day)" 

6.47E-01 mg/kg M 4.4E-09 mg/kg-day 7.3E-01 (mglkg-dayr' 

7.71 E+01 mg/kg M 5.2E-07 mg/kg-day 2.0E+OO (mg/kg-day)" 

5.35E-06 mg/kg M 2.9E-15 mg/kg-day 1.SE+OS (mg/kg-day)" 

1.10E+OO mg/kg M 2.SE-09 mg/kg-day 7.3E-01 (mg/kg-day)"' 

9.95E-01 mg/kg M 2.3E-09 mg/kg-day 7.3E+OO (mg/kg-day)'' 

1. 10E+OO mg/kg M 2.SE-09 mg/kg-day 7.3E-01 (mg/kg-day)"' 

1.99E-01 mg/kg M 4.6E-10 mg/kg-day 7.3E+OO (mg/kg-day)"' 

6.47E-01 mg/kg M 1.SE-09 mg/kg-day 7.3E-01 (mglkg-day)"' 

7.71 E+01 mg/kg M 1.9E-07 mg/kg-day 2.0E+OO (mglkg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

5.4E-09 

S.4E-09 

4.9E-08 

5.4E-09 

9.9E-09 

3.2E-09 

1.0E-06 

1.1E-06 

4.3E-10 

1.9E-09 

1.7E-08 

1.9E-09 

3.4E-09 

1.1E-09 

3.9E-07 

4.1E-07 

1.SE-06 
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Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.36 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 
Exposure Point: Area near Building 171 
Receptor Population: Recreational User 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71E+01 

(total) 

2,3,7,8-TCDD TEO 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71 E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71E+01 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 
Units for Hazard Units 

Calculation (1) 

mg/kg M 5.4E-13 mg/kg-day mg/kg-day NA 

mg/kg M 1.1E-07 mg/kg-day mg/kg-day NA 

mg/kg M 1.0E-07 mg/kg-day mg/kg-day NA 

mg/kg M 1.1E-07 mg/kg-day mg/kg-day NA 

mg/kg M 2.0E-08 mg/kg-day mg/kg-day NA 

mg/kg M 6.6E-08 mg/kg-day mg/kg-day NA 

mg/kg M 7.8E-06 mg/kg-day mg/kg-day NA 

mg/kg M 2.1E-13 mg/kg-day mg/kg-day NA 

mg/kg M 1.8E-07 mg/kg-day mg/kg-day NA 

mg/kg M 1.7E-07 mg/kg-day mg/kg-day NA 

mg/kg M 1.8E-07 mg/kg-day mg/kg-day NA 

mg/kg M 3.3E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.1E-07 mg/kg-day mg/kg-day NA 

mg/kg M 1.4E-05 mg/kg-day mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS) (LJSEPA. July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs- 0.13 

PCBS-0.14 

SWMU13SOArea171AdultRecrRME.xls Table? 4/13/20059:19 AM 



TABLE 8.36 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71E+01 

(total) 

2,3,7,8-TCDD TEO 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71 E+01 

(total) 

Medium 

EPC 

Units. 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

-mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABS) (USEPA, July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs - 0.13 

PCBS- 0.14 

SWMU13S0Area 171 AdultRecrRME.xls Table8 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units 

Value Units Calculation (1) Units 

5.35E-06 mg/kg M 1.9E-13 mg/kg-day 1.5E+05 (mg/kg-day) 

1.10E+OO mg/kg M 3.8E-08 mg/kg-day 7.3E-01 (mg/kg-day)"' 

9.95E-01 mg/kg M 3.SE-08 mg/kg-day 7.3E+OO (mg/kg-day)"' 

1. 10E+OO mg/kg M 3.8E-08 mg/kg-day 7.3E-01 (mg/kg·day)"' 

1.99E-01 mg/kg M 6.9E-09 mg/kg-day 7.3E+OO (mg/kg-day)' 

6.47E-01 mg/kg M 2.3E-08 mg/kg-day 7.3E-01 (mg/kg-day)' 

7.71E+01 mg/kg M 2.7E-06 mg/kg-day 2.0E+OO (mg/kg-day)' 

5.35E-06 mg/kg M 7.1E-14 mg/kg-day 1.5E+05 (mg/kg-day) 

1.10E+OO mg/kg M 6.3E-08 mg/kg-day 7.3E-01 (mg/kg-day)' 

9.95E-01 mg/kg M 5.7E-08 mg/kg-day 7.3E+OO (mg/kg-day)' 

1.10E+OO mg/kg M 6.3E-08 mg/kg-day 7.3E-01 (mg/kg-day)' 

1.99E-01 mg/kg M 1.1 E-08 mg/kg-day 7.3E+OO (mg/kg-day)' 

6.47E·01 mg/kg M 3.7E-08 mg/kg-day 7.3E-01 (mg/kg-day)"' 

7.71 E+01 mg/kg M 4.8E-06 mg/kg-day 2.0E+OO (mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

2.8E-08 

2.8E-08 

2.5E-07 

2.8E-08 

51E-08 

1.6E-08 

5.4E-06 

s.aE-06 

1.1 E-08 

4.6E-08 

4.2E-07 

4.6E-08 

8.4E-08 

2.7E-08 

9 6E-06 

1.0E-05 

1.6E-05 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.36 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF ADULT RECREATIONAL USERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Recreational User 

Receptor Age: Adult 

Parameter Parameter Definition 

Code 

Csoil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT·N Averaging Time (Non-Cancer) 

Csoil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/vear 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

AME AME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

100 U.S. EPA, May 1993 50 U.S. EPA. May 1993 

0.5 Professional Judgment 0.5 Professional Judgment 

52 Professional Judgment 26 Professional Judgment 

24 U.S. EPA, May 1993 7 U.S. EPA, May 1993 

1.0E-06 U.S. EPA. December 1989 1.0E-06 U.S. EPA. December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA. May 1993 

25,550 U.S. EPA, December 1989 25.550 U.S. EPA. December 1989 

8.760 U.S. EPA, December 1989 2,555 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

9,070 U.S. EPA, August 1997 9.070 U.S. EPA. August 1997 

0.07 U.S. EPA. July 2004 O.Q1 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA. July 2004 

52 Professional Judgmenl 26 Professional Judgment 

24 U.S. EPA. December 1989 7 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1989 

8,760 U.S. EPA, December 1989 2.555 U.S. EPA, December 1989 

1 CDI = Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 3.49E-08 
Noncancer Ingestion Intake - RME = 1.02E-07 

Cancer Dermal Intake - RME = 4.43E-07 
Noncancer Dermal Intake - RME = 1.29E-06 

SWMU 13SOArea 171 AdultRecrRME.xls Table4 

Cancer Ingestion Intake - CTE = 2.54E-09 
Noncancer Ingestion Intake - CTE = 2.54E-08 

Cancer Dermal Intake - CTE = 9.23E-09 
Noncancer Dermal Intake - CTE = 9.23E-08 

Intake Equation/ 

Model Name 

Ingestion CDl1'
1 (mg/kg/day)= 

Csoil x IR x Fix EF x ED x CF 

BW x AT 

U.S. EPA, December 1989 

Dermal CDl 1 1 (mg/kg/day) = 

Csgil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA, December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.36a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surlace I Subsurlace Soil 

Exposure Point: Area near Building 171 

Receptor Populatlon: Recreational User 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71E+01 

(total) 

2,3,7,8-TCDD TEO 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71E+01 

(total) 

Medium Route 
EPC EPC 

Units Value 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E·01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71E+01 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71 E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 
EPC Selected (Non·Cancer) (Non·Cancer) Dose Dose Units Concentration 

Units for Hazard Units 
Calculation (1) 

mg/kg M 1.4E-13 mg/kg-day mg/kg-day NA 

mg/kg M 2.8E-08 mg/kg-day mg/kg-day NA 

mg/kg M 2.SE-08 mg/kg-day mg/kg-day NA 

mg/kg M 2.8E-08 mg/kg-day mg/kg-day NA 

mg/kg M 5.1E-09 mg/kg-day mg/kg-day NA 

mg/kg M 1.6E-08 mg/kg-day mg/kg-day NA 

mg/kg M 2.0E-06 mg/kg-day mg/kg-day NA 

mg/kg M 1.SE-14 mg/kg-day mg/kg-day NA 

mg/kg M 1.3E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.2E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.3E-08 mg/kg-day mg/kg-day NA 

mg/kg M 2.4E-09 mg/kg-day mg/kg-day NA 

mg/kg M 7.8E-09 mg/kg-day mg/kg-day NA 

mg/kg M 1.0E-06 mg/kg-day mg/kg-day NA 

Reference Hazard 

Concen1ration Quotient 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (USEPA. July 2004): 

2,3, 7,8-TCDD - 0.03 

PAHs-0.13 

PCBS - 0.14 

SW MU 13S0Area 171 AdultRecrCTE .xis Table 7 4/13/2005 9:20 AM 



TABLE 8.36a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71 E+01 

(total) 

2,3,7,8-TCDD TEO 5.35E-06 

Benzo(a)anlhracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranlhene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABSl IUSEPA. July 2004): 
2,3,7,8-TCDD - 0.03 
PAHs - 0.13 
PCBS-0.14 

SWMU13S0Area171 AdultRecrCTE.xls Table8 

NSWCDL, DAHLGREN, VIRGINIA 

Roule Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units 

Value Units Calculation ( 1) Units 

5.35E-06 mg/kg M 1.4E-14 mg/kg-day 1.5E+05 (mg/kg-day) 

1.10E+OO mg/kg M 2.8E-09 mg/kg-day 7.3E-01 (mg/kg-day)"' 

9.95E-01 mg/kg M 2.5E-09 mg/kg-day 7.3E+OO (mg/kg-day)"' 

1.10E+OO mg/kg M 2.8E-09 mg/kg-day 7.3E-01 (mg/kg-day)"' 

1.99E-01 mg/kg M 5.1E-10 mg/kg-day 7.3E+OO (mg/kg-day)"' 

6.47E-01 mg/kg M 1.6E-09 mg/kg-day 7.3E-01 (mg/kg-day)' 

7.71 E+01 mg/kg M 2.0E-07 mg/kg-day 2.0E+OO (mg/kg-day)' 

5.35E-06 mg/kg M 1.5E-15 mg/kg-day 1.5E+05 (mg/kg-day) 

1.10E+OO mg/kg M 1.3E-09 mg/kg-day 7.3E-01 (mg/kg-day)' 

9.95E-01 mg/kg M 1.2E-09 mg/kg-day 7.3E+OO (mg/kg-day)' 

1.10E+OO mg/kg M 1.3E-09 mg/kg-day 7.3E-01 (mg/kg-day)' 

1.99E-01 mg/kg M 2.4E-10 mg/kg-day 7.3E+OO (mg/kg-day)' 

6.47E-01 mg/kg M 7.8E-10 mg/kg-day 7.3E-01 (mg/kg-day)' 

7.71 E+01 mg/kg M 1.0E-07 mg/kg-day 2.0E+OO (mg/kg-day)' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

2.0E-09 

2.0E-09 

1.8E-08 

2 OE-09 

3.7E-09 

1.2E-09 

3.9E-07 

4.2E-07 

2.2E-10 

9.6E-10 

8.?E-09 

9.6E-10 

1.7E-09 

5.7E-10 

2.0E-07 

2.1E-07 

6.3E-07 
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Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.37 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSU.RE OF FUTURE CHILD RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surtace I Subsurtace Soil 

Exposure Point: Area near Building 171 

Receptor Population: Residents 
Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1.2.3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71E+01 

(total) 

2.3,7,8-TCDD TEO 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71E+01 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 
Units for Hazard Units 

Calculation (1) 

mg/kg M 6.8E-11 mg/kg-day mg/kg-day NA 

mg/kg M 1.4E-05 mg/kg-day mg/kg-day NA 

mg/kg M 1.3E-05 mg/kg-day mg/kg-day NA 

mg/kg M 1.4E-05 mg/kg-day mg/kg-day NA 

mg/kg M 2.SE-06 mg/kg-day mg/kg-day NA 

mg/kg M 8.3E-06 mg/kg-day mg/kg-day NA 

mg/kg M 9.9E-04 mg/kg-day mg/kg-day NA 

mg/kg M 5.8E-12 mg/kg-day mg/kg-day NA 

mg/kg M 5.1E-06 mg/kg-day mg/kg-day NA 

mg/kg M 4.6E-06 mg/kg-day mg/kg-day NA 

mg/kg M 5.1E-06 mg/kg-day mg/kg-day NA 

mg/kg M 9.3E-07 mg/kg-day mg/kg-day NA 

mg/kg M 3.0E-06 mg/kg-day mg/kg-day NA 

mg/kg M 3.9E-04 mg/kg-day mg/kg-day NA 

Reference Hazard 

Concentration Quotient 
Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (USEPA July 2004): 

2,3,7,B-TCDD - 0.03 

PAHs-0.13 

PCBS - 0.14 

SWMU 13SOArea 171 ChildResRME.xls Table? 4/13/2005 9:21 AM 



TABLE 8.37 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Residents 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1, 10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno( 1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71 E+01 

(total) 

2,3,7,8-TCDD TEQ 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Oibenzo(a ,h)anthracene 1.99E·01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71 E+01 

(total) 

Medium 

EPC 

Uni ls 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABS) IUSEPA. July 2004): 

2,3,7,8-TCDD • 0.03 

PAHs • 0.13 

PCBS • 0.14 

SWMU13SOArea171 ChildResRME.xls Table8 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units 

Value Unils Calculation (1) Units 

5.35E·06 mg/kg M 5.9E-12 mg/kg-day 1.SE+OS (mg/kg-day) 

1.10E+OO mg/kg M 1.2E-06 mg/kg-day 7.3E-01 (mg/kg-day)'' 

9.95E-01 mg/kg M 1.1E-06 mg/kg-day 7.3E+OO (mg/kg-day)'' 

1.10E+OO mg/kg M 1.2E-06 mg/kg-day 7.3E-01 (mg/kg-day)'' 

1.99E-01 mg/kg M 2.2E·07 mg/kg-day 7.3E+OO (mg/kg-day)" 

6.47E-01 mg/kg M 7.1E-07 mg/kg-day 7.3E·01 (mg/kg-day)'' 

7.71 E+01 mg/kg M 8.4E-05 mg/kg-day 2.0E+OO (mg/kg-day)'' 

5.35E-06 mg/kg M 4.9E·13 mg/kg-day 1.SE+OS (mg/kg-day)' 

1.10E+OO mg/kg M 4.4E·07 mg/kg-day 7.3E-01 (mg/kg-day)'' 

9.95E-01 mg/kg M 4.0E-07 mg/kg-day 7.3E+OO (mg/kg-day)·' 

1.10E+OO mg/kg M 4.4E-07 mg/kg-day 7.3E-01 (mg/kg-day)'' 

1.99E-01 mg/kg M 7.9E-08 mg/kg-day 7.3E+OO (mg/kg-day)'' 

6.47E-01 mg/kg M 2.SE-07 mg/kg-day 7.3E·01 (mg/kg-day)" 

7.71 E+01 mg/kg M 3.3E-05 mg/kg-day 2.0E+OO (mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

8.8E·07 

88E·07 

8.0E·OS 

8.8E·07 

1.SE·OS 

5.2E-07 

1.7E·04 

1.BE-04 

7.4E·08 

3.2E·07 

2.9E·06 

3 2E·07 

5.BE-07 

1.9E-07 

6.6E·OS 

7.1E-05 

2.5E·04 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.37 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF FUTURE CHILD RESIDENTS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Sur1ace I Subsurface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Residents 

Receptor Age: Child 

Parameter Parameter Definition 

Code 

Csoil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time (Non-Cancer) 

Csoll Chemical Concentration in Soll 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to SKin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA. December 2002 95% UCL or Max U.S. EPA, December 2002 

200 U.S. EPA, May 1993 100 U.S. EPA. May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 

350 U.S. EPA, May 1993 234 U.S. EPA. May 1993 

6 U.S. EPA, May 1993 2 U.S. EPA, May 1993 

1.0E·06 U.S. EPA, December 1989 1.0E·06 U.S. EPA, December 1989 

15 U.S. EPA, May 1993 15 U.S. EPA. May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

2,190 U.S. EPA, December 1989 730 U.S. EPA. December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

2·.000 U.S. EPA, July 2004 2,800 U.S. EPA, July 2004 

0.2 U.S. EPA, July 2004 0.04 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

350 U.S. EPA, May 1993 234 U.S. EPA, May 1993 

6 U.S. EPA, December 1989 2 U.S. EPA. December 1989 

15 U.S. EPA, May 1993 15 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

2,190 U.S. EPA, December 1989 730 U.S. EPA. December 1989 

1 CDI = Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 1.1 OE-06 
Noncancer Ingestion Intake - RME = 1.28E-05 

Cancer Dermal Intake - RME = 3.0?E-06 
Noncancer Dermal Intake - RME = 3.58E-05 

SWMU 13S0Area 171 ChildResRME.xls Table4 

Cancer Ingestion Intake - CTE = 1.22E-07 
Noncancer Ingestion Intake - CTE = 4.27E-06 

Cancer Dermal Intake - CTE = 1.37E-07 
Noncancer Dermal Intake - CTE = 4.79E-06 

Intake Equation/ 

Model Name 

Ingestion CDl 1' 1 (mg/kg/day)= 

Csoil x IR x Fix EF x ED x CF 

BW x AT 

U.S. EPA, December 1989 

Dermal CDl1'1 (mg/kg/day)= 

Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA, December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.37a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium:. Soil 

Exposure Medium: Surtace I Subsurtace Soil 

Exposure Point: Area near Building 171 
Receptor Population: Residents 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno( 1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71E+01 

(total) 

2,3,7,8-TCDD TEO 5.35E-06 

Benzo(a)anthracene 1,10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71 E+01 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 
Calculation ( 1) 

mg/kg M 2.3E-11 mg/kg-day mg/kg-day NA 

mg/kg M 4.7E-06 mg/kg-day mg/kg-day NA 

mg/kg M 4.3E-06 mg/kg-day mg/kg-day NA 

mg/kg M 4.7E-06 mg/kg-day mg/kg-day NA 

mg/kg M 8.5E-07 mg/kg-day mg/kg-day NA 

mg/kg M 2.8E-06 mg/kg-day mg/kg-day NA 

mg/kg M 3.3E-04 mg/kg-day mg/kg-day NA 

mg/kg M 7.7E-13 mg/kg-day mg/kg-day NA 

mg/kg M 6.8E-07 mg/kg-day mg/kg-day NA 

mg/kg M 6.2E-07 mg/kg-day mg/kg-day NA 

mg/kg M 6.8E-07 mg/kg-day mg/kg-day NA 

mg/kg M 1.2E-07 mg/kg-day mg/kg-day NA 

mg/kg M 4.0E-07 mg/kg-day mg/kg-day NA 

mg/kg M 5.2E-05 mg/kg-day mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (USEPA. July 2004): 

2,3, 7,8-TCDD - 0.03 

PAHs • 0.13 

PCBS - 0.14 

SWMU13SOArea171 ChildResCTE.xls Table? 4/13/2005 9:21 AM 



TABLE 8.37a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Residents 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEQ 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01. 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71 E+01 

(total) 

2,3,7,8-TCDD TEO 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno( 1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71 E+01 

(total) 

Medium 

EPC 

Uni ls 

mg/kg 

mg/kg 

mglkg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mglkg 

mglkg 

mg/kg 

mglkg 

mglkg 

mglkg 

Dermal Absorption Fraction from So1l(ABSl (USEPA July 2004): 

2,3,7,8-TCDD - 0.03 
PAHs-0.13 
PCBS-0.14 

SWMU 13SOArea 171 ChildResCTE.xls Table8 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units 

Value Units Calculation (1) Units 

5.35E-06 mg/kg M 6.5E-13 mg/kg-day 1.5E+05 (mg1kg-day) 

1.10E+OO mg/kg M 1.3E-07 mg/kg-day 7.3E-01 (mg/kg-day)" 

9.95E-01 mg/kg M 1.2E-07 mg/kg-day 7.3E+OO (mg/kg-day)" 

1.10E+OO mglkg M 1.3E-07 mg/kg-day 7.3E-01 (mg/kg-day)" 

1.99E-01 mg/kg M 2.4E-08 mg/kg-day 7.3E+OO (mglkg-day)'' 

6.47E-01 mglkg M 7.9E-08 mg/kg-day 7.3E-01 (mg/kg-dayr' 

7.71 E+01 mg/kg M 9.4E-06 mg/kg-day 2.0E+OO (mglkg-dayr' 

5.35E-06 mglkg M 2.2E-14 mg/kg-day 1.5E+05 (mg/kg-day)' 

1.10E+OO mglkg M 1.9E-08 mg/kg-day 7.3E-01 (mg/kg-day)" 

9.95E-01 mg/kg M 1.8E-08 mg/kg-day 7.3E+OO (mgikg-dayr' 

1.10E+OO mglkg M 1.9E-08 mg/kg-day 7.3E-01 (mglkg-dayr' 

1.99E-01 mglkg M 3.5E-09 mg/kg-day 7.3E+OO (mglkg-dayr' 

6.47E-01 mg/kg M 1.2E-08 mg/kg-day 7.3E-01 (mglkg-dayr' 

7.71 E+01 mglkg M 1.5E-06 mg/kg-day 2.0E+OO (mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

9.8E-08 

9.8E-08 

8.9E-07 

9.8E-08 

1.8E-07 

5.8E-08 

1.9E-05 

2.0E-05 

3.3E-09 

1.4E-08 

1.3E-07 

1.4E-08 

2.6E-08 

8.4E-09 

3.0E-06 

3.1E·06 
2.JE-05 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.38 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF FUTURE ADULT RESIDENTS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Residents 

Receptor Age: Adult 

Paramete1 Parameter Definition 

Code 

Csoil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csoil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 

350 U.S. EPA, May 1993 234 U.S. EPA, May 1993 

24 U.S. EPA, May 1993 7 U.S. EPA, May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E·06 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA. May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

8,760 U.S. EPA, December 1989 2,555 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

5,700 U.S. EPA, July 2004 5,700 U.S. EPA, July 2004 

0.07 U.S. EPA, July 2004 O.Q1 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

350 U.S. EPA, May 1993 234 U.S. EPA, May 1993 

24 U.S. EPA, December 1989 7 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

8,760 U.S. EPA, December 1989 2.555 U.S. EPA, December 1989 

1 CDI = Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 4.70E-07 
Noncancer Ingestion Intake - RME = 1.37E-06 

Cancer Dermal Intake - RME = 1.87E-06 
Noncancer Dermal Intake - RME = 5.47E-06 

SWMU 13S0Area 171 AdultResRME.xls Table4 

Cancer Ingestion Intake - CTE = 4.58E-08 
Noncancer Ingestion Intake - CTE = 4.58E-07 

Cancer Dermal Intake - CTE = 5.22E-08 
Noncancer Dermal Intake - CTE = 5.22E-07 

Intake Equation/ 

Model Name 

Ingestion CDl 1
' (mg/kg/day) = 

Csoil x IR x Fix EF x ED x CF 

BW x AT 

U.S. EPA. December 1989 

Dermal CDJ'" (mg/kg/day) = 
Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA, December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.38 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Surtace I Subsurtace Soil 

Exposure Point: Area near Building 171 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2.3. 7.8· TCDD TEO 5.35E·06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71E+01 

(total) 

2,3,7,8-TCDD TEO 5.35E·06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71E+01 

(total) 

Medium Route 
EPC EPC 
Units Value 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71E+01 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E·01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 
Calculation (1) 

mg/kg M 7,3E-12 mg/kg-day mg/kg-day NA 

mg/kg M 1.SE-06 mg/kg-day mg/kg-day NA 

mg/kg M 1.4E-06 mg/kg-day mg/kg-day NA 

mg/kg M 1.SE-06 mg/kg-day mg/kg-day NA 

mg/kg M 2.7E-07 mg/kg-day mg/kg-day NA 

mg/kg M 8.9E·07 mg/kg-day mg/kg-day NA 

mg/kg M 1.1E·04 mg/kg-day mg/kg-day NA 

mg/kg M 8.8E-13 mg/kg-day mg/kg-day NA 

mg/kg M 7.8E-07 mg/kg-day mg/kg-day NA 

mg/kg M 7.1E-07 mg/kg-day mg/kg-day NA 

mg/kg M 7.8E-07 mg/kg-day mg/kg-day NA 

mg/kg M 1.4E-07 mg/kg-day mg/kg-day NA 

mg/kg M 4.6E-07 mg/kg-day mg/kg-day NA 

mg/kg M 5.9E-05 mg/kg-day mg/kg-day NA 

Reference Hazard 

Concentration Quoltent 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004): 

2,3,7,8-TCDD • 0.03 

PAHs • 0.13 

PCBS · 0.14 

SWMU 13S0Area 171 AdultResRME.xls Table? 4/13/2005 9:22 AM 



TABLE 8,38 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno( 1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71 E+Ol 

(total) 

2,3,7,8-TCDD TEO 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h )anthracene 1.99E-01 

lndeno(l ,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71 E+Ol 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABSl (USEPA, July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs-0.13 

PCBS - 0.14 

SWMU 13SOArea 171 AdultResRME.xls Table8 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units 

Value Units Calculation (1) Units 

5.35E-06 mg/kg M 2.5E-12 mg/kg-day 1.5E+05 (mg/kg-day)' 

1.10E+OO mg/kg M 5.lE-07 mg/kg-day 7.3E-01 (mg/kg-day)'' 

9.95E-01 mg/kg M 4.7E-07 mg/kg-day 7.3E+OO (mg/kg-day)'' 

1.10E+OO mg/kg M 5.lE-07 mg/kg-day 7.3E-01 (mg/kg-day)'' 

1.99E-01 mg/kg M 9.4E-08 mg/kg-day 7.3E+OO (mg/kg-day)" 

6.47E-01 mg/kg M 3.0E-07 mg/kg-day 7.3E-01 (mg/kg-day)'' 

7.71 E+01 mg/kg M 3.6E-05 mg/kg-day 2.0E+OO (mg/kg-day)'' 

5.35E-06 mg/kg M 3.0E-13 mg/kg-day 1.5E+05 (mg/kg-day)' 

1.10E+OO mg/kg M 2.7E-07 mg/kg-day 7.3E-01 (mg/kg-day)'' 

9.95E-01 mg/kg M 2.4E-07 mg/kg-day 7.3E+OO (mg/kg-day)'' 

1.10E+OO mg/kg M 2.7E-07 mg/kg-day 7.3E-01 (mg/kg-day)'' 

1.99E-01 mg/kg M 4.9E-08 mg/kg-day 7.3E+OO (mg/kg-day)'' 

6.47E-01 mg/kg M 1.6E-07 mg/kg-day 7.3E-01 (mg/kg-day)" 

7.71 E+Ol mg/kg M 2.0E-05 mg/kg-day 2.0E+OO (mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

3.8E-07 

3.8E-07 

3.4E-06 

38E-07 

6.8E-07 

2.2E-07 

7.2E-05 

7.BE-05 

4.SE-08 

1.9E-07 

1.8E-06 

1.9E-07 

3.5E-07 

1.2E-07 

4.0E-05 

4.3E-05 

1.2E-04 

4/13/2005 9:22 AM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.38a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Soil 
Exposure Medium: Surtace I Subsurtace Soil 
Exposure Point: Area near Building 171 
Receptor Population: Residents 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E·01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71E+01 
(total) 

2,3,7,8-TCDD TEQ 5.35E·06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E·01 

Benzo(b)fluoranthene 1.10E+OO 

Dlbenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71E+01 

(total) 

Medium Route 
EPC EPC 
Units Value 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E·01 

mg/kg 6.47E-01 

mg/kg 7.71E+01 

mg/kg 5.35E-06 

mg/kg 1.10E+OO 

mg/kg 9.95E-01 

mg/kg 1.10E+OO 

mg/kg 1.99E-01 

mg/kg 6.47E-01 

mg/kg 7.71E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 
EPC Selected (Non·Cancer) (Non-Cancer) Dose Dose Units Concentralion 

Units for Hazard Units 
Calculation (1) 

mg/kg M 2.5E-12 mg/kg-day mg/kg-day NA 

mg/kg M 5.0E-07 mg/kg-day mg/kg-day NA 

mg/kg M 4.6E-07 mg/kg-day mg/kg-day NA 

mg/kg M 5.0E-07 mg/kg-day mg/kg-day NA 

mg/kg M 9.1E-08 mg/kg-day mg/kg-day NA 

mg/kg M 3.0E-07 mg/kg-day mg/kg-day NA 

mg/kg M 3.5E·05 mg/kg-day mg/kg-day NA 

mg/kg M 8.4E-14 mg/kg-day mg/kg-day NA 

mg/kg M 7.4E-08 mg/kg-day mg/kg-day NA 

mg/kg M 6.8E·08 mg/kg-day mg/kg-day NA 

mg/kg M 7.4E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.4E-08 mg/kg-day mg/kg-day NA 

mg/kg M 4.4E-08 mg/kg-day mg/kg-day NA 

mg/kg M 5.6E-06 mg/kg-day mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Uni ls 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (LJSEPA. July 2004): 

2,3, 7,8· TCDD - 0.03 

PAHs - 0.13 

PCBS • 0.14 
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TABLE 8.38a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Area near Building 171 

Receptor Population: Residents 

Receplor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,3,7,8-TCDD TEO 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno( 1,2,3·cd)pyrene 6.47E-01 

Aroctor-1248 7.71 E+01 

(total) 

2,3,7,8-TCDD TEQ 5.35E-06 

Benzo(a)anthracene 1.10E+OO 

Benzo(a)pyrene 9.95E-01 

Benzo(b)fluoranthene 1.10E+OO 

Dibenzo(a,h)anthracene 1.99E-01 

lndeno(1,2,3-cd)pyrene 6.47E-01 

Aroclor-1248 7.71 E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from Soil(ABSl (USEPA July 2004): 

2,3,7,8-TCDD - 0.03 

PAHs-0.13 

PCBS-0.14 

SWMU 13S0Area 171 AdultResCTE.xls Table8 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units 

Value Units Calculation (1) Units 

5.35E-06 mg/kg M 2.5E-13 mg/kg-day 1.5E+05 (mg/kg-day)' 

1.10E+OO mg/kg M 5.0E-08 mg/kg-day 7.3E-01 (mg/kg-day)"' 

9.95E-01 mg/kg M 4.6E-08 mg/kg-day 7.3E+OO (mg/kg-day)"' 

1.10E+OO mg/kg M 5.0E-08 mg/kg-day 7.3E-01 (mg/kg-day)" 

1.99E·01 mg/kg M 9.1E-09 mg/kg-day 7.3E+OO (mg/kg-day)'' 

6.47E-01 mg/kg M 3.0E-08 mg/kg-day 7.3E-01 (mg/kg-day)'' 

7.71 E+01 mg/kg M 3.5E-06 mg/kg-day 2.0E+OO (mg/kg-day)'' 

5.35E-06 mg/kg M 8.4E-15 mg/kg-day 1.5E+05 (mg/kg-day)' 

1.10E+OO mg/kg M 7.4E-09 mg/kg-day 7.3E-01 (mg/kg-day)'' 

9.95E-01 mg/kg M 6.8E-09 mg/kg-day 7.3E+OO (mg/kg-day}"' 

1.10E+OO mg/kg M 7.4E-09 mg/kg-day 7.3E-01 (mg/kg-day)"' 

1.99E-01 mg/kg M 1.4E-09 mg/kg-day 7.3E+OO (mg/kg-day)" 

6.47E-01 mg/kg M 4.4E-09 mg/kg-day 7.3E-01 (mg/kg-day)' 

7.71 E+01 mg/kg M 5.6E-07 mg/kg-day 2.0E+OO (mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

3.7E-08 

3.7E-08 

3.3E-07 

3.7E-08 

6.7E-08 

2.2E-08 

7.1E-06 

7.6E-06 

1.3E-09 

5.4E-09 

4.9E-08 

5.4E-09 

9 9E-09 

3.2E-09 

1.1E-06 

1.2E-06 

8.BE-06 

4/13/2005 9:22 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.39 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF CONSTRUCTION WORKERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 171 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Paramete1 Parameter Definition 

Code 

Csoil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weighl 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Cs oil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm 2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S .. EPA. December 2002 

330 U.S. EPA, December 2002 165 Professional Judgement 

1.0 U.S. EPA. May 1993 1.0 U.S. EPA, May 1993 

150 Professional Judgement 150 Professional Judgement 

1 Professional Judgement 1 Professional Judgement 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA. December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1989 

365 U.S. EPA, December 1989 365 U.S. EPA. December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

1.0E-06 U.S. EPA. December 1989 1.0E-06 U.S. EPA, December 1989 

3,300 U.S. EPA, July 2004 3,300 U.S. EPA, July 2004 

0.3 U.S. EPA, July 2004 0.1 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA. July 2004 

150 Professional Judgement 150 Professional Judgement 

1 Professional Judgement 1 Professional Judgement 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

365 U.S. EPA, December 1989 365 U.S. EPA. December 1989 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 2.77E-08 
Noncancer Ingestion Intake - RME = 1.94E-06 

Cancer Dermal Intake - RME = 8.30E-08 
Noncancer Dermal Intake - RME = 5.81 E-06 

SWMU13Bldg171 ConstWRME.xls Table4 

Cancer Ingestion Intake - GTE= 1.38E-08 
Noncancer Ingestion Intake - GTE= 9.69E-07 

Cancer Dermal Intake - GTE= 2.77E-08 
Noncancer Dermal Intake - GTE= 1.94E-06 

Intake Equation/ 

Model Name 

Ingestion CDI''' (mg/kg/day) = 

Csoil x IR x Fix EF x ED x CF 

BW x AT 

U.S. EPA. December 1989 

Dermal CDI'" (mg/kg/day)= 

Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA. December 1989 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.39 - REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 
Exposure Point Building 171 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 5.32E·01 

2-Amino-4,6-dinitrotoluene 3.68E·01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91E+02 

ROX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E·01 

{total) 

2,4,6· Trlnitrotoluene 5,32E·01 

2-Amino-4,6-dinitrotoluene 3.68E·01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91E+02 

ROX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E·01 

{total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 5.32E·01 

mg/kg 3.6BE·01 

mg/kg 5.52E+OO 

mg/kg 1.91E+02 

mg/kg 3.89E+OO 

mg/kg 1.58E+04 

mg/kg 8.10E+OO 

mg/kg 6.56E+01 

mg/kg 3.26E·01 

mg/kg 5.32E·01 

mg/kg 3.6BE·01 

mg/kg 5.52E+OO 

mg/kg 1.91E+02 

mg/kg 3.89E+OO 

mg/kg 1.58E+04 

mg/kg 8.10E+OO 

mg/kg 6.56E+01 

mg/kg 3.26E·01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected {Non-Cancer) {Non-Cancer) Dose Dose Unils Concentration 

Units for Hazard Units 
Calculation { 1) 

mg/kg M 1.0E·06 mglkg·day 5.0E-04 mgikg·day NA 

mg/kg M 7.1E·07 mg/kg·day 2.0E-04 mg/kg-day NA 

mg/kg M 1.1E·05 mglkg·day 2.0E-04 mg/kg-day NA 

mg/kg M 3.7E·04 mglkg·day 5.0E·02 mg/kg-day NA 

mg/kg M 7.5E·06 mglkg·day 3.0E·03 mg/kg-day NA 

mg/kg M 3.1E·02 mglkg·day 1.0E+OO mglkg·day NA 

mg/kg M 1.6E·05 mg/kg-day 3.0E·04 mglkg·day NA 

mg/kg M 1.3E·04 mglkg·day 7.0E·02 mg/kg-day NA 

mg/kg M 6.3E·07 mglkg·day 3.0E-04 mg/kg-day NA 

mg/kg M 9.9E·OB mglkg·day 5.0E·04 mglkg·day NA 

mg/kg M 1.3E·OB mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 2.9E·07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 6.7E·06 mg/kg-day 5.0E·02 mglkg·day NA 

mg/kg M 3.4E-07 mglkg·day 3.0E·03 mg/kg-day NA 

mg/kg M mglkg·day 1.0E+OO mg/kg-day NA 

mg/kg M 1.4E·06 mglkg·day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E·03 mg/kg-day NA 

mg/kg M mg/kg-day 2.1E·05 mg/kg·day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 2.1E·03 

NA 3.6E·03 

NA 5.3E·02 

NA 7.4E·03 

NA 2.5E·03 

NA 3.1E·02 

NA 5.2E·02 

NA 1.BE-03 

NA 2.1E·03 

1.6E·01 

NA 2.0E·04 

NA 6.4E·05 

NA 1.4E-03 

NA 1.3E·04 

NA 11 E-04 

NA 

NA 4.7E·03 

NA 

NA 

6.7E·03 

Total Hazard Index Across All Exposure Routes/Pathways 1.6E·01 
Dermal Absorption Fraction from Soil(ABS) (LJSEPA July 2004): 

2.4,6· Trinitrotoluene · 0.032 HMX • 0.006 

2-Amino·4,6·dinitrotoluene . 0.006 

4·Amino·2,6·dinitrotoluene . 0.009 

SWMU13Bldg171ConstWRME.xls Table? 

ROX· 0.015 

Arsenic · 0.03 

Other Metals · not evaluated for dermal contact with soil. 

4/13/2005 7:42 AM 



TABLE 8.39 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE/SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 171 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 5.32E-01 

2-Arnino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91E+02 
ROX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2 ,6-din it rotol uen e 5.52E+OO 

HMX 1.91 E+02 

ROX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8. 10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABS\ (USE PA, Julv 2004\: 
2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 
2-Amino-4,6-dinitrotoluene - 0.006 ROX - 0.015 
4-Amino-2,6-dinitrotoluene - 0.009 Arsenic - 0.03 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation ( 1) 

5.32E-01 mg/kg M 

3.68E-01 mg/kg M 

5.52E+OO mg/kg M 

1.91E+02 mg/kg M 

3.89E+OO mg/kg M 

1.58E+04 mg/kg M 

8.10E+OO mg/kg M 

6.56E+01 mg/kg M 

3.26E-01 mg/kg M 

5.32E-01 mg/kg M 

3.68E-01 mg/kg M 

5.52E+OO mg/kg M 

1.91 E+02 mg/kg M 

3.89E+OO mg/kg M 

1.58E+04 mg/kg M 

8.10E+OO mg/kg M 

6.56E+01 mg/kg M 

3.26E-01 mg/kg M 

Other Metals - not evaluated for dermal contact with soil. 

SWMU13Bldg171ConstWRME.xls Table8 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 

Units 

1.SE-08 mg/kg-day 3.0E-02 (mg/kg-day)"· 

1.0E-08 mg/kg-day (mg/kg-day)"' 

1.SE-07 mg/kg-day (mg/kg-day)"' 

5.3E-06 mg/kg-day (mg/kg-day)"' 

1.1E-07 mg/kg-day 1.1E·01 (mg/kg-day)"' 

4.4E-04 mg/kg-day (mg/kg-day)"' 

2.2E-07 mg/kg-day 1.SE+OO (mg/kg-day)"' 

1.8E-06 mg/kg-day (mg/kg-day)"' 

9.0E-09 mg/kg-day (mg/kg-day)'' 

1.4E-09 mg/kg-day 3.0E-02 (mg/kg-day)' 

1.8E-10 mg/kg-day (mg/kg-day)"' 

4.1E-09 mg/kg-day (mg/kg-day)"' 

9.SE-08 mg/kg-day (mg/kg-day)'' 

4.8E-09 mg/kg-day 1.1E-01 (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

2.0E-08 mg/kg-day 1.SE+OO (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

4.4E-10 

1.2E-08 

3 4E-07 

3.SE-07 

4.2E-11 

5.3E-10 

3.0E-08 

3.1E-OB 

3.BE-07 

4/13/2005 7:42 AM 



Expos Ure 
Route 

Ingestion 

Dermal 

TABLE 7.39a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surtace and Subsurtace Soil 

Exposure Point: Building 171 

Receptor Population: Construction Worker 

Receptor Age: Adult 

· Chemical Medium 
of Potential EPC 

Concern Value 

2, 4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.6BE-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91E+02 

ROX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91E+02 

ROX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 5.32E-01 

mg/kg 3.6BE-01 

mg/kg 5.52E+OO 

mg/kg 1.91E+02 

mg/kg 3.89E+OO 

mg/kg 1.58E+04 

mg/kg 8.10E+OO 

mg/kg 6.56E+01 

mg/kg 3.26E-01 

mg/kg 5.32E-01 

mg/kg 3.68E-01 

mg/kg 5.52E+OO 

mg/kg 1.91E+02 

mg/kg 3.89E+OO 

mg/kg 1.58E+04 

mg/kg 8.10E+OO 

mg/kg 6.56E+01 

mg/kg 3.26E-01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concenlration 

Units for Hazard Units 

Calculation (1) 

mg/kg M 5.2E-07 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 3.6E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 5.3E-06 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 1.9E-04 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 3.BE-06 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 1.5E-02 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 7.BE-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 6.4E-05 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 3.2E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 3.3E-08 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 4.3E-09 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 9.6E-08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 2.2E-06 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 1.1E-07 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 4.?E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.1E-05 mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 1.0E-03 

NA 1.BE-03 

NA 2. ?E-02 

NA 3 ?E-03 

NA 1.3E-03 

NA 1.SE-02 

NA 2.6E-02 

NA 9.1E-04 

NA 1.tE-03 

7.BE-02 

NA 6.6E-05 

NA 2.1E-05 

NA 4.BE-04 

NA 4.4E-05 

NA 3.BE-05 

NA 

NA 1.6E·03 

NA 

NA 

2.2E-03 

Total Hazard Index Across All Exposure Routes/Pathways 8.0E-02 

Dermal Absorption Fraction from SoillABSl (USEPA. July 2004): 

2,4,6-Trinitrotoluene - 0.032 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 

SWMU13Bldg171 ConstWCTE.xJs Table? 

HMX - 0.006 

RDX - 0.015 

Arsenic - 0.03 

Other Metals - not evaluated for dermal contact with soil. 

4/13/2005 7:37 AM 



TABLE 8.39a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE/SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 171 

Receptor Population: Construction Worker 

Recepfor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6· Trinitrotoluene 5.32E-01 

2·Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91E+02 

ROX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8. 10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91 E+02 

ROX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

NSWCDL, DAHLGREN, VIRGINIA 

Medium Route Route EPC Selected· 

EPC EPC EPC for Risk 

Units Value Units Calculation (1) 

mg/kg 5.32E-01 mg/kg M 

mg/kg 3.68E·01 mg/kg M 

mg/kg 5.52E+OO mg/kg M 

mg/kg 1.91 E+02 mg/kg M 

mg/kg 3.89E+OO mg/kg M 

mg/kg 1.58E+04 mg/kg M 

mg/kg 8.10E+OO mg/kg M 

mg/kg 6.56E+01 mg/kg M 

mg/kg 3.26E-01 mg/kg M 

mg/kg 5.32E-01 mg/kg M 

mg/kg 3.68E·01 mg/kg M 

mg/kg 5.52E+OO mg/kg M 

mg/kg 1.91E+02 mg/kg M 

mg/kg 3.89E+OO mg/kg M 

mg/kg 1.58E+04 mg/kg M 

mg/kg 8.10E+OO mg/kg M 

mg/kg 6.56E+01 mg/kg M 

mg/kg 3.26E-01 mg/kg M 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

2,4,6-Trinitrotoluene - 0.032 

2-Amino-4,6-dinitrotoluene • 0.006 

4-Amino-2,6-dlnitrotoluene - 0.009 

SWMU13Bldg171 ConstWCTE.xls Table8 

HMX - 0.006 

ROX· 0.015 

Arsenic - 0.03 

Other Metals • not evaluated for dermal contact with soil. 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 

Units 

7.4E-09 mg/kg-day 3.0E·02 1mg1kg-day)" 

5.1E·09 mg/kg-day (mg/kg-day)" 

7.6E·08 mg/kg-day (mg/kg-day)"' 

2.6E·06 mg/kg-day (mg/kg-day)"' 

5.4E-08 mg/kg-day 1.1E·01 (mg/kg-day)"' 

2.2E-04 mg/kg-day (mg/kg-day)"' 

1.1E-07 mg/kg-day 1.5E+OO (mg/kg-day)"' 

9.1E·07 mg/kg-day (mg/kg-day)" 

4.SE-09 mg/kg-day (mg/kg-day)"' 

4.?E-10 mg/kg-day 3.0E·02 (mg/kg-day)" 

6.1E·11 mg/kg-day (mg/kg-day)"' 

1.4E-09 mg/kg-day (mg/kg-day)'' 

3.2E-08 mg/kg-day (mg/kg-day)·' 

1.6E-09 mg/kg-day 1.1E·01 (mg/kg-day)"' 

mg/kg-day (mg/kg-day)"' 

6.7E·09 mg/kg-day 1.5E+OO (mg/kg-day)"' 

mg/kg-day (mg/kg-day)"' 

mg/kg-day (mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

2.2E-10 

5.9E-09 

1.7E·07 

1.7E-07 

t.4E·11 

1.BE-10 

1.0E-08 

1.0E·OB 

1.BE·07 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.40 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF MAINTENANCE WORKERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 171 

Receptor Population: Maintenance Worker 

Receptor Age: Adult 

Parameter Parameter Definition 

Code 

Csoil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csoil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA. December 2002 95% UCL or Max U.S. EPA. December 2002 

100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 

24 Professional Judgement 12 Professional Judgement 

25 U.S. EPA, May 1993 9 U.S. EPA, May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

9,125 U.S. EPA, December 1989 3,285 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

3,300 U.S. EPA, July 2004 3,300 U.S. EPA, July 2004 

0.2 U.S. EPA, July 2004 0.02 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

24 Professional Judgement 12 Professlonal Judgement 

25 U.S. EPA, May 1993 9 U.S. EPA, May 1993 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

9,125 U.S. EPA. December 1989 3.285 U.S. EPA. December 1989 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 3.35E-08 
Noncancer Ingestion Intake - RME = 9.39E-08 

Cancer Dermal Intake - RME = 2.21 E-07 
Noncancer Dermal Intake - RME = 6.20E-07 

SWMU13Bldg171 MaintWRME.xls Table4 

Cancer Ingestion Intake - CTE = 3.02E-09 
Noncancer Ingestion Intake - CTE = 2.35E-08 

Cancer Dermal Intake - CTE = 3.99E-09 
Noncancer Dermal Intake - CTE = 3.1 OE-08 

Intake Equation/ 

Model Name 

Ingestion COi"' (mg/kg/day) = 

Csoil x IR x Fix EF x ED x CF 

BW x AT 

U.S. EPA, December 1989 

Dermal C011 
'
1 (mg/kg/day)= 

Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA, December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.40 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL BJ 

Scenario Timeframe: CurrenVFuture 
Medium: Surface and Subsurface Soil 
Exposure Medium: Surface and Subsurface Soil 
Exposure Point: Building 171 

Receptor Population: Maintenance Worker 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinltrotoluene 3.68E-01 

4-Amino-2,6-dinltrotoluene 5.52E+OO 

HMX 1 .91E+02 

RDX 3.89E+OO 

Aluminum 1 .58E+04 

Arsenic 8. tOE+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrototuene 5.52E+OO 

HMX 1 .91.E+02 

RDX 3.89E+OO 

Aluminum 1 .58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 5.32E-01 

mg/kg 3.68E-01 

mg/kg 5.52E+OO 

mg/kg 1.91E+02 

mg/kg 3.89E+OO 

mg/kg 1.58E+04 

mg/kg 8.10E+OO 

mg/kg 6.56E+01 

mg/kg 3.26E-01 

mg/kg 5.32E-01 

mg/kg 3.68E-01 

mg/kg 5.52E+OO 

mg/kg 1 .91E+02 

mg/kg 3.89E+OO 

mg/kg 1.58E+04 

mg/kg 8. tOE+OO 

mg/kg 6.56E+01 

mg/kg 3.26E-01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 
Calculation (1) 

mg/kg M 5.0E-08 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 3.5E-08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 5.2E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 1.8E-05 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 3.7E-07 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 1.5E-03 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 7.6E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 6.2E-06 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 3.tE-08 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 1.1E-08 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 1.4E-09 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 3.tE-08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 7.1E-07 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 3.6E-08 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 1.5E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day . NA 

mg/kg M mg/kg-day 2.1E-05 mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 1 OE-04 

NA 1.7E-04 

NA 2.6E-03 
NA 3.6E-04 

NA 1.2E·04 

NA 1.5E·03 

NA 2.5E·03 

NA 8.8E-05 

NA 1.0E-04 

7.SE-03 

NA 2.1 E-05 

NA 6.8E-06 
NA 1.5E-04 

NA 1.4E-05 

NA 1.2E-05 

NA 

NA 5.0E-04 

NA 

NA 

7.1E-04 

Total Hazard Index Across All Exposure Routes/Pathways 8.3E-03 

Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 

SWMU13Bldg171 MaintWRME.xls Table? 

RDX • 0.015 

Arsenic - 0.03 

Other Metals - not evaluated for dermal contact with soil. 

4/13/2005 7:35 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.40 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE/SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 171 

Receptor Population: Maintenance Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2.4.6· Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91 E+02 

RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2.4,6· Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinilrotoluene 3.68E-01 

4-Amino-2 .6-din itrotol uene 5.52E+OO 

HMX 1.91 E+02 

RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

5.32E-01 mg/kg M 1.BE-08 mg/kg-day 3.0E-02 

3.68E-01 mg/kg M 1.2E-08 mg/kg-day 

5.52E+OO mg/kg M 1.9E-07 mg/kg-day 

1.91E+02 mg/kg M 6.4E·06 mg/kg-day 

3.89E+OO mg/kg M 1.3E-07 mg/kg-day 1.lE-01 

1.5BE+04 mg/kg M 5.3E-04 mg/kg-day 

B.10E+OO mg/kg M 2.7E-07 mg/kg-day 1.5E+OO 

6.56E+01 mg/kg M 2.2E-06 mg/kg-day 

3.26E-01 mg/kg M 1.1E-08 mg/kg-day 

5.32E-01 mg/kg M 3.SE-09 mg/kg-day 3.0E-02 

3.68E-01 mg/kg M 4.9E-10 mg/kg-day 

5.52E+OO mg/kg M 1.lE-08 mg/kg-day 

1.91E+02 mg/kg M 2.5E-07 mg/kg-day 

3.89E+OO mg/kg M 1.3E-OB mg/kg-day 1.lE-01 

1.58E+04 mg/kg M mg/kg-day 

8.10E+OO mg/kg M 5.4E-OB mg/kg-day 1.5E+OO 

6.56E+01 mg/kg M mg/kg-day 

3.26E-01 mg/kg M mg/kg-day 

Cancer Slope 

Factor Units 

(mg/kg-day) 

(mg/kg-day)' 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)' 

(mg/kg-day)" 

(mg/kg-day) 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day) ' 

(mgikg·d.ay)" 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)' 

Total Risk Across Alt Exposure Routes/Pathways 

Dermal Absorptron Fractron from Sorl(ABSl (USEPA July 2004): 
2,4,6-Trinitrotoluene - 0.032 HMX • 0.006 
2-Amino-4,6-dinitrotoluene - 0.006 ROX - 0.015 
4-Amino-2,6-dinitrotoluene - 0.009 Arsenic - 0.03 

Other Metals - not evaluated for dermal contact with soil. 

SWMU13Bldg171 MaintWRME.xls Table8 

Cancer 
Risk 

5.4E-10 

1.4E·08 

4 I E·07 

4.2E-07 

1.1 E-10 

1.4E-09 

8.1E-08 

8.2E·08 

5.0E-07 

4/13/2005 7:35 AM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.40a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: CurrenVFuture 
Medium: Surface and Subsurface Soil 

Exposure Medium: Surtace and Subsurtace Soil 

Exposure Point: Building 171 
Receptor Population: Maintenance Worker 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2.6-dinitrotoluene 5.52E+OO 

HMX 1.91E+02 

RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91 E+02 

RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 5.32E-01 

mg/kg 3.68E-01 

mg/kg 5.52E+OO 

mg/kg 1.91E+02 

mg/kg 3.89E+OO 

mg/kg 1.58E+04 

mg/kg 8.10E+OO 

mg/kg 6.56E+01 

mg/kg 3.26E-01 

mg/kg 5.32E-01 

mg/kg 3.68E-01 

mg/kg 5.52E+OO 

mg/kg 1.91E+02 

mg/kg 3.89E+OO 

mg/kg 1.58E+04 

mg/kg 8.10E+OO 

mg/kg 6.56E+01 

mg/kg 3.26E-01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation ( 1) 

mg/kg M 1.2E-08 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 8.6E-09 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 1.3E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 4.5E-06 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 9.1E-08 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 3.7E-04 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 1.9E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 1.SE-06 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 7.7E-09 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 5.3E-10 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 6.8E-11 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 1.5E-09 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 3.6E-08 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 1.8E-09 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 7.SE-09 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.1E-05 mg/kg-day NA 

Reference Hazard 

Concentration Quotienl 
Units 

NA 2.5E-05 

NA 4.3E-05 

NA 6 5E-04 

NA 9.0E-05 

NA 3.0E-05 

NA 3.7E-04 

NA 6.3E-04 

NA 2.2E-05 

NA 2 6E·05 

1.9E-03 

NA 1.1E·06 

NA 3.4E-07 

NA 7.7E·06 

NA 7.1 E-07 

NA 6 OE·07 

NA 

NA 2.5E·05 

NA 

NA 

3.6E-05 

Total Hazard Index Across All Exposure Routes/Pathways 1.9E-03 

Dermal Absorption Fraction from Soil(ABSl (USEPA. July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 

SWMU13Bldg171 MaintWCTE.xls Table? 

ROX - 0.015 

Arsenic - 0.03 

Other Metals - not evaluated for dermal contact with soil. 

4/13/2005 7:55 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.40a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE/SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 171 

Receptor Population: MaintenarTce Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6-Trinitrotol uene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2 ,6-din itrotoluene 5.52E+OO 
HMX 1.91 E+02 

RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8. 10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91E+02 

RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

n:ig/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

5.32E-01 mg/kg M 1.6E-09 mg/kg-day 3.0E-02 

3.68E-01 mg/kg M 1.1E-09 mg/kg-day 

5.52E+OO mg/kg M 1.7E-08 mg/kg-day 

1.91E+02 mg/kg M 5.8E-07 mg/kg-day 

3.89E+OO mg/kg M 1.2E-08 mg/kg-day 1.1E-01 

1,58E+04 mg/kg M 4.8E-05 mg/kg-day 

8.10E+OO mg/kg M 2.4E-08 mg/kg-day 1 .SE+OO 

6.56E+01 mg/kg M 2.0E-07 mg/kg-day 

3.26E-01 mg/kg M 9.8E-10 mg/kg-day 

5.32E-01 mg/kg M 6.8E-11 mg/kg-day 3.0E-02 

3.68E-01 mg/kg M 8.8E-12 mg/kg-day 

5.52E+OO mg/kg M 2.0E-10 mg/kg-day 

1.91E+02 mg/kg M 4.6E-09 mg/kg-day 

3.89E+OO mg/kg M 2.3E-10 mg/kg-day 1.1E-01 

1.58E+04 mg/kg M mg/kg-day 

8.10E+OO mg/kg M 9.7E-10 mg/kg-day 1.5E+OO 

6.56E+01 mg/kg M mg/kg-day 

3.26E-01 mg/kg M mg/kg-day 

Cancer Slope 

Factor Units 

(mg/kg-day) 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)' 

(mg/kg-day)" 

(mg/kg-day)' 

(mg/kg-day)·' 

(mg/kg-day) ' 

(mg/kg-day)" 

(mg/kg-day) 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)" 

(mg/kg-day)' 

(mg/kg-day)" 

(mg/kg-day)' 

(mg/kg-day)' 

(mglkg-day)' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from So1l(ABS) (USEPA. July 2004): 

2,4,6-Trinitrotoluene - 0.032 
2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 

SWMU13Bldg171 MaintWCTE.xls Table8 

HMX - 0.006 

ROX - 0.015 
Arsenic - 0.03 

Other Metals - not evaluated for dermal contact with soil. 

Cancer 
Risk 

4.8E-11 

1.3E-09 

3.?E-08 

3.BE-08 

2.0E·12 

2.6E-11 

1.SE-09 

1.SE-09 

3.9E-08 

4/13/2005 7:55 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.41 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF OCCUPATIONAL WORKERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 171 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Paramete Parameter Definition 

Code 

Cs oil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csoil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm'iday 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 

250 U.S. EPA, May 1993 219 U.S. EPA, May 1993 

25 U.S. EPA, May 1993 9 U.S. EPA. May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA. December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA. May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1989 

9, 125 U.S. EPA, December 1989 3,285 U.S. EPA. December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA. December 1989 

3,300 U.S. EPA, July 2004 3.300 U.S. EPA, July 2004 

0.2 U.S. EPA, July 2004 0.02 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA. July 2004 

250 U.S. EPA, May 1993 219 U.S. EPA, May 1993 

25 U.S. EPA, December 1989 9 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA. May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

9,125 U.S. EPA, December 1989 3,285 U.S. EPA. December 1989 

1 CDI; Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (SW x AT) 

Cancer Ingestion Intake - RME = 3.49E-07 
Noncancer Ingestion Intake - RME = 9.78E-07 

Cancer Dermal Intake - RME = 2.31 E-06 
Noncancer Dermal Intake - RME = 6.46E-06 

SWMU 13Bldg171 OccupW AME.xis Table4 

Cancer Ingestion Intake - GTE= 5.51 E-08 
Noncancer Ingestion Intake - GTE = 4.29E-07 

Cancer Dermal Intake - GTE= 7.27E-08 
Noncancer Dermal Intake - GTE = 5.66E-07 

Intake Equation/ 

Model Name 

Ingestion CDl 1
' 1 (mg/kg/day); 

Csoil x IR x Fix EF x ED x CF 

BW x AT 

U.S. EPA, December 1989 

Dermal CDI"' (mg/kg/day); 

Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA, December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.41 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: CurrenVFuture 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surlace and Subsurface Soil 

Exposure Point: Building 171 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.6BE-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91E+02 

RDX 3.B9E+OO 

Aluminum 1.5BE+04 

Arsenic B.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amlno-4,6-dinitrotoluene 3.6BE-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91 E+02 

RDX 3.B9E+OO 

Aluminum 1.5BE+04 

Arsenic B.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 5.32E·01 

mg/kg 3.6BE-01 

mg/kg 5.52E+OO 

mg/kg 1.91E+02 

mg/kg 3.B9E+OO 

mg/kg 1.5BE+04 

mg/kg B.10E+OO 

mg/kg 6.56E+01 

mg/kg 3.26E-01 

mg/kg 5.32E-01 

mg/kg 3.6BE-01 

mg/kg 5.52E+OO 

mg/kg 1.91E+02 

mg/kg 3.B9E+OO 

mg/kg 1.5BE+04 

mg/kg 6.10E+OO 

mg/kg 6.56E+01 

mg/kg 3.26E-01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation ( 1) 

mg/kg M 5,2E-07 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 3.6E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 5.4E-06 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 1.9E·04 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 3.BE-06 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 1.5E-02 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 7.9E·06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 6.4E·05 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 3.2E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 1.1E·07 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 1.4E-OB mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 3.2E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 7.4E-06 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 3.BE-07 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 1.6E-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.1E-05 mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 1.0E-03 

NA 1.BE-03 

NA 2.7E-02 

NA 3.7E-03 

NA 1.3E·03 

NA 1.5E·02 

NA 2.6E-02 

NA 9.2E-04 

NA 1.1E-03 

7.9E·02 

NA 2.2E-04 

NA 7.1E-05 

NA 1.6E-03 

NA 1.5E-04 

NA 1.3E-04 

NA 

NA 5.2E-03 

NA 

NA 

7.4E·03 

Total Hazard Index Across All Exposure Routes/Pathways 8.6E-02 

Dermal Absorption Fraction from Soil(ABSl fUSEPA. July 2004): 

2.4,6· Trinitrotoluene • 0.032 

2-Amino-4,6-dinitrotoluene • 0.006 

4-Amino-2,6-dinitrotoluene • 0.009 

SWMU13Bldg171 OccupWRME.xls Table? 

HMX • 0.006 

ROX· 0.015 

Arsenic • 0.03 

Other Metals • not evaluated for dermal contact with soil. 

4/13/2005 8:00 AM 



TABLE 8.41 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE/SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 171 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6· Trinitrotoluene 5.32E-01 

2-Amino-4,6·dinitrotoluene 3.6BE-01 

· 4·Amino-2,6·dinitrotoluene 5.52E+OO 

HMX 1.91E+02 

ROX 3.89E+OO 

Aluminum 1.5BE+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2,4,6-Trinitrotol uene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2 ,6-din it rotol uene 5.52E+OO 

HMX 1.91 E+02 

ROX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

NSWCDL, DAHLGREN, VIRGINIA 

Medium Route Route EPC Selected 

EPC EPC EPC for Risk 

Units Value Units Calculation (1) 

mg/kg 5.32E-01 mg/kg M 

mg/kg 3.6BE-01 mg/kg M 

mg/kg 5.52E+OO mg/kg M 

mg/kg 1.91E+02 mg/kg M 

mg/kg 3.89E+OO mg/kg M 

mg/kg 1.5BE+04 mg/kg M 

mg/kg 8.10E+OO mg/kg M 

mg/kg 6.56E+01 mg/kg M 

mg/kg 3.26E-01 mg/kg M 

mg/kg 5.32E-01 mg/kg M 

mg/kg 3.6BE-01 mg/kg M 

mg/kg 5.52E+OO mg/kg M 

mg/kg 1.91 E+02 mg/kg M 

mg/kg 3.89E+OO mg/kg M 

mg/kg 1.5BE+04 mg/kg M 

mg/kg 8.10E+OO mg/kg M 

mg/kg 6.56E+01 mg/kg M 

mg/kg 3.26E-01 mg/kg M 

Dermal Absorption Fraction from So1l(ABSl (USE PA, July 2004): 

2,4,6-Trinitrotoluene - 0.032 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 

SWMU13Bldg171 OccupWRME.xls Table8 

HMX - 0.006 

ROX - 0.015 
Arsenic - 0.03 

Other Metals - not evaluated for dermal contact with soil. 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 

Units 

1.9E·07 mg/kg-day 3.0E-02 1mg1kg-day) 

1.3E-07 mg/kg-day (mg/kg-day)'' 

1.9E·06 mg/kg-day (mg/kg-day)'' 

6.?E-05 mg/kg-day (mgikg·day)" 

1.4E-06 mg/kg-day 1.1E-01 (mg/kg-day)" 

5.5E-03 mg/kg-day (mg/kg-day)'' 

2.BE-06 mg/kg-day 1.5E+OO (mg/kg-day)'' 

2.3E·05 mg/kg-day (mg/kg-day)'' 

1.1E-07 mg/kg-day (mg/kg-day)'' 

3.9E-08 mg/kg-day 3.0E-02 (mg/kg-day)' 

5.1E-09 mg/kg-day (mg/kg-day)'' 

1.1E·07 mg/kg-day (mg/kg-day)'' 

2.6E-06 mg/kg-day (mg/kg-day)'' 

1.3E-07 mg/kg-day 1.1E-01 (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

5.6E-07 mg/kg-day 1.5E+OO (mg/kg-day)'' 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

5.6E-09 

1.5E-07 

4.2E-06 

4.4E-06 

1.2E-09 

1.5E-08 

B.4E-07 

8.6E-07 

5.3E-06 

4/13/2005 8:00 AM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.41a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: CurrenVFuture 
Medium: Surtace and Subsurtace Soil 

Exposure Medium: Surtace and Subsurtace Soil 

Exposure Point: Building 171 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2.6-dinitrotoluene 5.52E+OO 

HMX 1.91 E+02 

RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(tot~I) 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91 E+02 

RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 5.32E-01 

mg/kg 3.68E-01 

mg/kg 5.52E+OO 

mg/kg 1.91E+02 

mg/kg 3.89E+OO 

mg/kg 1.58E+04 

mg/kg 8.10E+OO 

mg/kg 6.56E+01 

mg/kg 3.26E-01 

mg/kg 5.32E-01 

mg/kg 3.68E-01 

mg/kg 5.52E+OO 

mg/kg 1.91E+02 

mg/kg 3.89E+OO 

mg/kg 1.58E+04 

mg/kg 8.10E+OO 

mg/kg 6.56E+01 

mg/kg 3.26E-01 

.NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation (1) 

mg/kg M 2.3E-07 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 1.6E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 2.4E-06 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 8.2E-05 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 1.7E-06 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 6.BE-03 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 3.5E-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 2.SE-05 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 1.4E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 9.6E-09 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 1.2E-09 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 2.SE-08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 6.5E-07 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 3.3E-08 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 1.4E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.1E-05 mg/kg-day NA 

Reference Hazard 
Concentration Quotient 

Units 

NA 4.6E-04 

NA 7 9E-04 

NA 1.2E-02 

NA 1.6E·03 
NA 5.6E-04 
NA 6.BE-03 

NA 1.2E-02 

NA 4.0E-04 

NA 4.7E-04 

J.4E-02 

NA 1.9E-05 
NA 6.2E-06 
NA 1.4E-04 

NA 1.3E-05 

NA 1.1E-05 

NA 

NA 4 6E-04 

NA 

NA 

6.SE-04 

Total Hazard Index Across All Exposure Routes/Pathways 3.SE-02 

Dermal Absorption Fraction from Soil(ABS) (USEPA. July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene • 0.009 

SWMU13Bldg171 OccupWCTE.xls Table? 

ROX· 0.015 

Arsenic - 0.03 

Other Metals - not evaluated for dermal contact with soil. 

4/13/2005 8:03 AM 



TABLE 8.41a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE/SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 171 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91E+02 

ROX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91E+02 

ROX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABSl (USEPA, July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 
RDX - 0.015 
Arsenic - 0.03 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

5.32E-01 mg/kg M 

3.68E-01 mg/kg M 

5.52E+OO mg/kg M 

1.91 E+02 mg/kg M 

3.89E+OO mg/kg M 

1.58E+04 mg/kg M 

8.10E+OO mg/kg M 

6.56E+01 mg/kg M 

3.26E-01 mg/kg M 

5.32E-01 mg/kg M 

3.68E-01 mg/kg M 

5.52E+OO mg/kg M 

1.91 E+02 mg/kg M 

3.89E+OO mg/kg M 

1.58E+04 mg/kg M 

8.10E+OO mg/kg M 

6.56E+01 mg/kg M 

3.26E-01 mg/kg M 

Other Metals - not evaluated for dermal contact with soil. 

SWMU13Bldg171 OccupWCTE.xls Tables 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Unils 

Units 

2.9E-08 mg/kg-day 3.0E-02 (mg/kg-day) 

2.0E-08 mg/kg-day (mg/kg-day)" 

3.0E-07 mg/kg-day (mg/kg-day)" 

1.1E-05 mg/kg-day (mg/kg-day)" 

2.1E-07 mg/kg-day 1.1E-01 (mg/kg-day)" 

8.7E-04 mg/kg-day (mg/kg-dayr' 

4.SE-07 mg/kg-day 1.SE+OO (mg/kg-day)" 

3.6E-06 mg/kg-day (mg/kg-day)"' 

1.8E-08 mg/kg-day (mg/kg-day)" 

1.2E-09 mg/kg-day 3.0E-02 (mg/kg-day)" 

1.6E-10 mg/kg-day (mg/kg-day)" 

3.6E-09 mg/kg-day (mg/kg-day)' 

8.3E-08 mg/kg-day (mg/kg-day)" 

4.2E-09 mg/kg-day 1.1E-01 (mg/kg-day)" 

mg/kg-day (mg/kg-day)' 

1.8E-08 mg/kg-day 1.SE+OO (mg/kg-day)" 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

8.8E-10 

2.4E-08 

6.7E-07 

6.9E-07 

3.7E-11 

4.?E-10 

2.7E·08 

2.?E-08 

7.2E-07 

4/13/2005 8:03 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.42 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF ADOLESCENT TRESPASSERS TO SOIL 

SWMU 13 (MINE FILL 8) 

Scenario Timeframe: Current/Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 171 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17) 

Paramete Parameter Definition 

Code 

Csoll Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Cs oil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non·Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm 2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

100 U.S. EPA, May 1993 50 U.S. EPA. May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA. May 1993 

26 Professional Judgement 13 Professional Judgement 

11 6 · 17 years of age 11 6- 17 years of age 

1.0E·06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

43 U.S. EPA, August 1997 43 U.S. EPA, Augusl 1997 

25.550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1989 

4,015 U.S. EPA, December 1989 4,015 U.S. EPA. December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

3,280 U.S. EPA, August 1997 3,100 U.S. EPA, Augusl 1997 

0.2 U.S. EPA, July 2004 0.04 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

26 Professional Judgement 13 Professional Judgement 

11 6 - 17 years of age 11 6- 17 years of age 

43 U.S. EPA, August 1997 43 U.S. EPA. August 1997 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

4,015 U.S. EPA, December 1989 4,015 U.S. EPA, December 1989 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 2.60E-08 
Noncancer Ingestion Intake - RME = 1.66E-07 

Cancer Dermal Intake - RME = 1.71 E-07 
Noncancer Dermal Intake - RME = 1.09E-06 

SWMU 13Bldg171TrespRME.xls Table4 

Cancer Ingestion Intake - CTE = 6.51 E-09 
Noncancer Ingestion Intake - CTE = 4.14E-08 

Cancer Dermal Intake - CTE = 1.61 E-08 
Noncancer Dermal Intake - CTE = 1.03E-07 

Intake Equation/ 

Model Name 

Ingestion COi" (mg/kg/day) = 

Csoil x IR x Fix EF x ED x CF 

BW x AT 

U.S. EPA, December 1989 

Dermal COi ' (mg/kg/day) = 

Csoil x CF x SA x AF x ABS x EF x ED 

SW x AT 

U.S. EPA, December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.42 • REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE /SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: CurrenVFuture 

Medium: Surtace and Subsurtace Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 171 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 · 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91E+02 

RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2.4,6-Trinitrotoluene 5.32E-01 

2-Amlno-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91E+02 

RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(Iota I) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 5.32E-01 

mg/kg 3.68E-01 

mg/kg 5.52E+OO 

mg/kg 1.91E+02 

mg/kg 3.89E+OO 

mg/kg 1.58E+04 

mg/kg 8.10E+OO 

mg/kg 6.56E+01 

mg/kg 3.26E-01 

mg/kg 5.32E-01 

mg/kg 3.68E-01 

mg/kg S.52E+OO 

mg/kg 1.91E+02 

mg/kg 3.89E+OO 

mg/kg 1.58E+04 

mg/kg 8.10E+OO 

mg/kg 6.56E+01 

mg/kg 3.26E-01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation ( 1) 

mg/kg M 8.8E·08 mg/kg-day 5.0E-04 mgikg·day NA 

mg/kg M 6.1 E-08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 9.1E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 3.2E-05 mg/kg-day 5.0E-02 mgikg·day NA 

mg/kg M 6.4E-07 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 2.6E-03 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 1.3E-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 1.1E-05 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 5.4E-08 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 1.9E-08 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 2.4E-09 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 5.4E-08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 1.2E-06 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 6.3E-08 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 2.6E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.1E-05 mg/kg-day NA 

Reference Haz<'trd 

Concentration Quotient 

Units 

NA 1 8E·04 

NA 3 OE-04 

NA 4.6E-01 

NA 6.3E-04 

NA 2 1 E-04 

NA 2.6E-03 

NA 4 5E·03 

NA 16E-04 

NA 18E·04 

1.JE-02 

NA 3.7E-05 

NA 1.2E-05 

NA 2.7E-04 

NA 2.5E-05 

NA 2.1 E-05 

NA 

NA 8.BE-04 

NA 

NA 

1.2E-03 

Total Hazard Index Across All Exposure Routes/Pathways 1.SE-02 

Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004): 

2,4.6-Trinitrotoluene - 0.032 HMX - 0.006 

2-Amino-4,6-dinitrotoluene • 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 

SWMU13Bldg171TrespRME.xls Table? 

RDX - 0.015 

Arsenic - 0.03 

Other Metals - not evaluated for dermal contact with soil. 

4/13/2005 7:37 AM 



TABLE 8.42 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE/SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 
Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 171 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2.6-dinitrotoluene 5.52E+OO 
HMX 1.91 E+02 
RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91 E+02 

ROX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorot1on Fraction from So1l(A8Sl (LJSEPA, July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 
ROX - 0.015 

Arsenic - 0.03 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

5.32E-01 mg/kg M 
3.68E-01 mg/kg M 

5.52E+OO mg/kg M 

1.91 E+02 mg/kg M 
3.89E+OO mg/kg M 

1.58E+04 mg/kg M 

8.10E+OO mg/kg M 

6.56E+01 mg/kg M 

3.26E-01 mg/kg M 

5.32E-01 mg/kg M 

3.68E-01 mg/kg M 

5.52E+OO mg/kg M 

1.91 E+02 mg/kg M 

3.89E+OO mg/kg M 

1.58E+04 mg/kg M 

8.10E+OO mg/kg M 

6.56E+01 mg/kg M 

3.26E-01 mg/kg M 

Other Metals - not evaluated for dermal contact with soil. 

SWMU 13Bldg 171 TrespRME.xls Table8 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 

Units 

1.4E-08 mg/kg-day 3.0E-02 (mg/kg-day)" 

9.6E-09 mg/kg-day (mg/kg-day)"' 

1.4E-07 mg/kg-day (mg/kg-day)" 

5.0E-06 mg/kg-day (mg/kg-day)" 

1.0E-07 mg/kg-day 1.1E-01 (mg/kg-day)" 

4.1E-04 mg/kg-day (mg/kg-day)"' 

2.1E-07 mg/kg-day 1.5E+OO (mg/kg-day)"' 

1.7E-06 mg/kg-day (mg/kg-day)"' 

8.5E-09 mg/kg-day (mg/kg-day)"' 

2.9E-09 mg/kg-day 3.0E-02 (mg/kg-day)" 

3.BE-10 mg/kg-day (mg/kg-day)"' 

8.5E-09 mg/kg-day (mg/kg-day) ' 

2.0E-07 mg/kg-day (mg/kg-day)"' 

1.0E-08 mg/kg-day 1.1E-01 (mg/kg-day) ' 

mg/kg-day (mg/kg-day)"' 

4.1E-08 mg/kg-day 1.5E+OO (mg/kg-day)"' 

mg/kg-day (mg/kg-day)"' 

mg/kg-day (mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

4.2E·10 

1.1E-08 

3.2E-07 

3.JE-07 

8.7E-11 

11 E-09 

6.2E-08 

6.JE-08 

3.9E-07 

4/13/2005 7:37 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.42a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE /SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Surtace and Subsurtace Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 171 

Receptor Population: Trespasser 
Receptor Age: Adolescent (age 6 - 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6-Trlnitrotoluene 5.32E·01 

2-Amino-4,6-dlnltrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91E+02 

RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.lOE+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.6BE·01 

4-Amino-2.6-dlnitrotoluene 5.52E+OO 

HMX 1.91E+02 

RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 5.32E·01 

mg/kg 3.68E-01 

mg/kg 5.52E+OO 

mg/kg 1.91 E+02 

mg/kg 3.89E+OO 

mg/kg 1.58E+04 

mg/kg 8.lOE+OO 

mg/kg 6.56E+01 

mg/kg 3.26E-01 

mg/kg 5.32E-01 

mg/kg 3.68E-01 

mg/kg 5.52E+OO 

mg/kg 1.91E+02 

mg/kg 3.89E+OO 

mg/kg 1.5BE+04 

mg/kg 8.10E+OO 

mglkg 6.56E+01 

mg/kg 3.26E-01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation (1) 

mg/kg M 2.2E·08 mg/kg·day 5.0E-04 mglkg·day NA 

mg/kg M 1.5E-08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 2.3E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 7.9E-06 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 1.6E-07 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 6.6E-04 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 3.4E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 2.7E-06 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 1.3E·OB mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 1.7E-09 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 2.3E-10 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 5.lE-09 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 1.2E-07 mglkg·day 5.0E-02 mg/kg-day NA 

mg/kg M 6.0E-09 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 2.SE-08 mg/kg-day 3.0E·04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.lE-05 mglkg·day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 4.4E-05 

NA 7.6E-05 

NA 1.lE-03 

NA 1.6E-04 

NA 5.4E-05 

NA 6 6E-04 

NA 1 1E·03 

NA 3.9E-05 

NA 4.5E-05 

3.3E-03 

NA 3.5E-06 

NA 1.1E-06 

NA 2 6E-05 

NA 2 4E·06 
NA 2 OE-06 

NA 

NA B.3E-05 

NA 

NA 

1.2E-04 

Total Hazard Index Across All Exposure Routes/Pathways 3.5E-03 
Dermal Absorption Fraction from Soil(ABS) (USEPA July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 

SWMU13Bldg171 TrespCTE.xls Table? 

ROX - 0.015 

Arsenic - 0.03 

Other Metals - not evaluated for dermal contact with soil. 

4/13/2005 8:00 AM 



TABLE 8.42a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE/SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 
Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 171 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91E+02 

ROX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2.4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Am ino-2 ,6-din itrotoluene 5.52E+OO 

HMX 1.91 E+02 

ROX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

NSWCDL, DAHLGREN, VIRGINIA 

Medium Route Route EPC Selected 

EPC EPC EPC for Risk 

Units Value Units Calculation (1) 

mg/kg 5.32E-01 mg/kg M 

mg/kg 3.68E-01 mg/kg M 

mg/kg 5.52E+OO mg/kg M 

mg/kg 1.91 E+02 mg/kg M 

mg/kg 3.89E+OO mg/kg M 

mg/kg 1.58E+04 mg/kg M 

mg/kg 8.10E+OO mg/kg M 

mg/kg 6.56E+01 mg/kg M 

mg/kg 3.26E-01 mg/kg M 

mg/kg 5.32E-01 mg/kg M 

mg/kg 3.68E-01 mg/kg M 

mg/kg 5.52E+OO mg/kg M 

mg/kg 1.91 E+02 mg/kg M 

mg/kg 3.89E+OO mg/kg M 

mg/kg 1.58E+04 mg/kg M 

mg/kg 8.10E+OO mg/kg M 

mg/kg 6.56E+01 mg/kg M 

mg/kg 3.26E-01 mg/kg M 

Dermal Absorption Fraction from So1l(ABS\ (USEPA, July 2004): 

2,4,6-Trinitrotoluene - 0.032 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 

SWMU13Bldg171TrespCTE.xls Tables 

HMX - 0.006 

ROX - 0.015 

Arsenic - 0.03 

Other Metals - not evaluated for dermal contact with soil. 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 

Units 

3.SE-09 mg/kg-day 3.0E-02 (mgtkg-day) 

2.4E-09 mg/kg-day (mg/kg-day)" 

3.6E-08 mg/kg-day (mg/kg-day)" 

1.2E-06 mg/kg-day (mg/kg-day)'' 

2.SE-08 mg/kg-day 1.1E-01 (mg/kg-day)" 

1.0E-04 mg/kg-day (mg/kg-day)'' 

5.3E-08 mg/kg-day 1.SE+OO (mg/kg-day)'' 

4.3E-07 mg/kg-day (mg/kg-day)'' 

2.1E-09 mg/kg-day (mg/kg-day)'' 

2.7E-10 mg/kg-day 3.0E-02 (mg/kg-day)' 

3.6E-11 mg/kg-day (mg/kg-day)'' 

8.0E-10 mg/kg-day (mg/kg-day)'' 

1.9E-08 mg/kg-day (mg/kg-day)'' 

9.4E-10 mg/kg-day 1.lE-01 (mg/kg-day)·' 

mg/kg-day (mg/kg-day)" 

3.9E-09 mg/kg-day 1.SE+OO (mg/kg-day)" 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

1.0E-10 

2.8E-09 

7.9E-08 

8.2E-08 

8.2E-12 

1.0E-10 

5.9E-09 

6.0E-09 

8.8E-08 

4/13/2005 8:00 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.43 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF CHILD RECREATIONAL USERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 171 

Receptor Population: Recreational User 

Receptor Age: Child 

Paramete Parameter Definition 

Code 

Csoil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

SW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csoil Chemlcal Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

SW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unit less 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

AME AME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

200 U.S. EPA, May 1993 100 U.S. EPA. May 1993 

0.5 Professional Judgment 0.5 Professional Judgment 

52 Professional Judgment 26 Professional Judgment 

6 U.S. EPA, May 1993 2 U.S. EPA. May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA. December 1989 

15 U.S. EPA, May 1993 15 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

2,190 U.S. EPA, December 1989 730 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA. December 1989 

3,300 1/2 total body area (EPA 2004) 3,300 1/2 total body area (EPA 2004) 

0.2 U.S. EPA, July 2004 0.04 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

52 Professional Judgment 26 Professional Judgmenl 

6 U.S. EPA, December 1989 2 U.S. EPA, December 1989 

15 U.S. EPA, May 1993 15 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1989 

2,190 U.S. EPA, December 1989 730 U.S. EPA, December 1989 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT} 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT} 

Cancer Ingestion Intake - RME = 8.14E-08 
Noncancer Ingestion Intake - RME = 9.50E-07 

Cancer Dermal Intake - RME = 5.37E-07 
Noncancer Dermal Intake - RME = 6.27E-06 

SWMU13Bldg171 ChildRecrRME.xls Table4 

Cancer Ingestion Intake - CTE = 6.78E-09 
Noncancer Ingestion Intake - CTE = 2.37E-07 

Cancer Dermal Intake - CTE = 1.79E-08 
Noncancer Dermal Intake - CTE = 6.27E-07 

Intake Equation/ 

Model Name 

Ingestion CDI"' (mg/kg/day)= 

Csoi! x IR x Fix EF x ED x CF 

SW x AT 

U.S. EPA. December 1989 

Dermal CDI''' (mg/kg/day)= 

Csoil x CF x SA x AF x ABS x EF x ED 

SW x AT 

U.S. EPA, December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.43 · REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surtace and Subsurtace Soil 

Exposure Medium: Surtace and Subsurtace Soil 

Exposure Point: Building 171 

Receptor Population: Recreational User 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2.4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91E+02 

RDX 3.89E+OO 

Aluminum 1 .58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2,4,6-T rinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91 E+02 

RDX 3.89E+OO 

Aluminum 1 .58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

Medium Route 
EPC EPC 

Units Value 

mg/kg 5.32E-01 

mg/kg 3.68E-01 

mg/kg 5.52E+OO 

mg/kg 1.91 E+02 

mg/kg 3.89E+OO 

mg/kg 1.58E+04 

mg/kg 8.10E+OO 

mg/kg 6.56E+01 

mg/kg 3.26E-01 

mg/kg 5.32E-01 

mg/kg 3.68E-01 

mg/kg 5.52E+OO 

mg/kg 1.91E+02 

mg/kg 3.89E+OO 

mg/kg 1 .58E+04 

mg/kg 8. 10E+OO 

mg/kg 6.56E+01 

mg/kg 3.26E-01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 
Calculation (1) 

mg/kg M 5.1E-07 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 3.5E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 5.2E-06 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 1.SE-04 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 3.7E-06 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 1.5E-02 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 7.7E-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 6.2E-05 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 3.1E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 1.1 E-07 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 1.4E-08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 3.1E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 7.2E-06 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 3.7E-07 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 1.SE-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.1E-05 mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 1.0E·03 

NA UE-03 

NA 2.6E-02 

NA 3.6E-03 

NA 1 .2E-03 

NA 1.5E-02 

NA 2.6E-02 

NA 8.9E-04 

NA 1.0E-03 

7.6E-02 

NA 2.1E-04 

NA 6.9E-05 

NA 16E-03 

NA 1.4E-04 

NA 1.2E-04 

NA 

NA 5.1E-03 

NA 

NA 

7.2E-03 

Total Hazard Index Across All Exposure Routes/Pathways 8.4E-02 
Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 

SWMU13Bldg171 ChildRecrRME.xls Table? 

RDX - 0.015 

Arsenic - 0.03 

Other Metals - not evaluated for dermal contact with soil. 
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TABLE 8.43 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 171 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2.4,6· Trinitrotoluene 5.32E-01 

2·Amino-4,6-dinitrotoluene 3.6BE·01 

4-Amino·2,6·dinitrotoluene 5.52E+OO 

HMX 1.91E+02 

RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E·01 

(total) 

2.4,6· Trinitrotoluene 5.32E·01 

2·Amino-4,6·dinitrotoluene 3.6BE·01 

4·Amino-2,6·dinitrotoluene 5.52E+OO 

HMX 1.91E+02 

RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8. 10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

NSWCDL, DAHLGREN, VIRGINIA 

Medium Route Route EPC Selected 

EPC EPC EPC for Risk 

Units Value Units Calculation ( 1) 

mg/kg 5.32E·01 mg/kg M 

mg/kg 3.68E·01 mg/kg M 

mg/kg 5.52E+OO mg/kg M 

mg/kg 1.91 E+02 mg/kg M 

mg/kg 3.89E+OO mg/kg M 

mg/kg 1.5BE+04 mg/kg M 

mg/kg 8.10E+OO mg/kg M 

mg/kg 6.56E+01 mg/kg M 

mg/kg 3.26E-01 mg/kg M 

mg/kg 5.32E·01 mg/kg M 

mg/kg 3.6BE·01 mg/kg M 

mg/kg 5.52E+OO mg/kg M 

mg/kg 1.91 E+02 mg/kg M 

mg/kg 3.89E+OO mg/kg M 

mg/kg 1.58E+04 mg/kg M 

mg/kg 8.10E+OO mg/kg M 

mg/kg 6.56E+01 mg/kg M 

mg/kg 3.26E·01 mg/kg M 

Dermal Absorption Fraction from So1l(ABSl (USEPA, July 2004): 
2,4,6-Trinitrotoluene - 0.032 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 

SWMU13Bldg171 ChildRecrRME.xls Table8 

HMX - 0.006 

ROX - 0.015 
Arsenic - 0.03 

Other Metals - not evaluated for dermal contact with soil. 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 

Units 

4.3E·OB mg/kg-day 3.0E-02 (mg/kg-day) 

3.0E·OB mg/kg-day (mg/kg-day)" 

4.SE-07 mg/kg-day (mg/kg-day)" 

1.6E-05 mg/kg-day (mg/kg-day)" 

3.2E-07 mg/kg-day 1.1E·01 (mg/kg-day)" 

1.3E·03 mg/kg-day (mg/kg-day)' 

6.6E·07 mg/kg-day 1.SE+OO (mg/kg-day)' 

5.3E·06 mg/kg-day (mg/kg-day)' 

2.7E·OB mg/kg-day (mg/kg-day)'_ 

9.2E·09 mg/kg-day 3.0E·02 (mg/kg-day) 

1.2E·09 mg/kg-day (mg/kg-day)'' 

2.7E·OB mg/kg·day (mg/kg-day)' 

6.2E·07 mg/kg-day (mg/kg-day)"' 

3.1E·OB mg/kg-day 1.1E-01 (mg/kg-day)' 

mg/kg·day (mg/kg-day)' 

1.3E·07 mg/kg-day 1.5E+OO (mg/kg-day)'' 

mg/kg-day (mg/kg-day)' 

mg/kg-day (mg/kg·dayr' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

1.3E·09 

3.SE·OB 

9.9E·07 

1.0E·OS 

2.7E· 10 

3 5E·09 

2.0E-07 

2.0E·07 

1.2E·06 
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Exposure 

Route 

lngesli?n 

Dermal 

TABLE 7.43a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surtace and Subsurtace Soil 

Exposure Medium: Suriace and Subsurface Soil 
Exposure Point: Building 171 

Receptor Population: Recreational User 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91 E+02 

RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91E+02 

RDX 3.89E+OO 

Aluminum 1 .58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 5.32E-01 

mg/kg 3.68E-01 

mg/kg 5.52E+OO 

mg/kg 1.91E+02 

mg/kg 3.89E+OO 

mg/kg 1.58E+04 

mg/kg 8.10E+OO 

mg/kg 6.56E+01 

mg/kg 3.26E-01 

mg/kg 5.32E-01 

mg/kg 3.6BE-01 

mg/kg 5.52E+OO 

mg/kg 1.91E+02 

mg/kg 3.89E+OO 

mg/kg 1.5BE+04 

mg/kg 8.10E+OO 

mg/kg 6.56E+01 

mg/kg 3.26E-01 

NSWC CRANE, CRANE, INDIANA 

Roule EPC Intake Intake Reference Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation (1) 

mg/kg M 1.3E-07 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 8.7E-08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 1.3E-06 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 4.5E-05 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 9.2E-07 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 3.BE-03 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 1.9E-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 1.6E-05 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 7.7E-08 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 1.1E-OB mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 1.4E-09 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 3.1E-OB mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 7.2E-07 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 3.7E-08 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 1.5E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.1E-05 mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 2.5E-04 

NA 4.4E-04 

NA 6.6E-03 

NA 9.1E-04 

NA 3.1E-04 

NA 3.BE-03 

NA 6.4E-03 

NA 2.2E-04 

NA 2.6E-04 

1.9E·02 

NA 2.1E·05 

NA 6.9E·06 

NA 1.6E·04 

NA 1.4E-05 

NA 1.2E·05 

NA 

NA 5 1E-04 

NA 

NA 

7.2E·04 

Total Hazard Index Across All Exposure Routes/Pathways 2.0E-02 

Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX • 0.006 

2-Amino-4,6-dinitrotoluene • 0.006 ROX - 0.015 

4-Amino-2,6-dinitrotoluene • 0.009 Arsenic - 0.03 

Other Metals - not evaluated for dermal contact with soil. 
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TABLE 8.43a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 171 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91E+02 

ROX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Am'ino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91E+02 

ROX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E·01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from Soll(ABS) (USEPA. July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 

RDX - 0.015 

Arsenic - 0.03 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

5.32E-01 mg/kg M 

3.68E-01 mg/kg M 

5.52E+OO mg/kg M 

1.91E+02 mg/kg M 

3.89E+OO mg/kg M 

1.58E+04 mg/kg M 

8.10E+OO mg/kg M 

6.56E+01 mg/kg M 

3.26E-01 mg/kg M 

5.32E-01 mg/kg M 

3.68E-01 mg/kg M 

5.52E+OO mg/kg M 

1.91 E+02 mg/kg M 

3.89E+OO mg/kg M 

1.58E+04 mg/kg M 

8.10E+OO mg/kg M 

6.56E+01 mg/kg M 

3.26E-01 mg/kg M 

Other Metals - not evaluated for dermal contact with soil. 
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Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 

Units 

3.6E-09 mg/kg-day 3.0E-02 {mgtkg-day) 

2.SE-09 mg/kg-day (mg/kg-day)" 

3.7E-08 mg/kg-day (mg/kg-day)" 

1.3E-06 mg/kg-day (mg/kg-day)" 

2.6E-08 mg/kg-day 1.lE-01 (mg/kg-day)" 

1.lE-04 mg/kg-day (mg/kg-day)'' 

5.SE-08 mg/kg-day 1.SE+OO (mg/kg-day)'' 

4.SE-07 mg/kg-day (mg/kg-day)'' 

2.2E-09 mg/kg-day (mg/kg-day)" 

3.lE-10 mg/kg-day 3.0E-02 (mg/kg-day)' 

4.0E-11 mg/kg-day (mg/kg-day)" 

8.9E-10 mg/kg-day (mg/kg-day)' 

2.lE-08 mg/kg-day (mg/kg-day)' 

1.0E-09 mg/kg-day 1.1E-01 (mg/kg-day)" 

mg/kg-day (mg/kg-day)'' 

4.4E·09 mg/kg-day 1.5E+OO (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

1.1 E-10 

2.9E-09 

8.2E-08 

8.SE-08 

9.2E·12 

1.2E-10 

6.5E·09 

6.7E-09 

9.2E-08 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.44 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF ADULT RECREATIONAL USERS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 171 

Receptor Population: Recreational User 

Receptor Age: Adult 

Paramete1 Parameter Definition 

Code 

Csoil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csoil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surtace Area 

AF Soil to Skin Ad~erence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

SW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm'lday 

mg/cm2 

unittess 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. Deceml)er 2002 

100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 

0.5 Professional Judgment 0.5 Professional Judgment 

52 Professional Judgment 26 Proressional Judgment 

24 U.S. EPA. May 1993 7 U.S. EPA. May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1989 

8,760 U.S. EPA, December 1989 2,555 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA. December 1989 

9.070 U.S. EPA. August 1997 9,070 U.S. EPA, August 1997 

O.D? U.S. EPA, July 2004 0,01 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

52 Professional Judgment 26 Professional Judgmenl 

24 U.S. EPA, December 1989 7 U.S. EPA. December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

8,760 U.S. EPA, December 1989 2.555 U.S. EPA, December 1989 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IA x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - AME= 3.49E-08 
Noncancer Ingestion Intake - AME= 1.02E-07 

Cancer Dermal Intake - AME = 4.43E-07 
Noncancer Dermal Intake - AME= 1.29E-06 

SWMU13Bldg171 AdultAecrAME.xls Table4 

Cancer Ingestion Intake - CTE = 2.54E-09 
Noncancer Ingestion Intake - CTE = 2.54E-08 

Cancer Dermal Intake - CTE = 9.23E-09 
Noncancer Dermal Intake - CTE = 9.23E-08 

Intake Equation/ 

Model Name 

Ingestion CDI'" (mg/kg/day)= 

Csoil )( IR x Fix EF x ED)( CF 

BW x AT 

U.S. EPA. December 1989 

Dermal CDl 1 ' 1 (mg/kg/day)= 

Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA. December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.44 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL BJ 

Scenario Timeframe: Future 
Medium: Surtace and Subsurtace Soil 

Exposure Medium: Surtace and Subsurtace Soil 

Exposure Point: Building 171 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

2,4,6-Trinitrololuene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3,68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1 .91E+02 

RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1 .91E+02 

ROX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E·01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 5.32E-01 

mg/kg 3.68E-01 

mg/kg 5.52E+OO 

mg/kg 1 .91E+02 

mg/kg 3.89E+OO 

mg/kg 1 .58E+04 

mg/kg 8.10E+OO 

mg/kg 6.56E+01 

mg/kg 3.26E-01 

mg/kg 5.32E-01 

mg/kg 3.68E-01 

mg/kg 5.52E+OO 

mg/kg 1 .91 E+02 

mg/kg 3.89E+OO 

mg/kg 1.58E+04 

mg/kg 8.10E+OO 

mg/kg 6.56E+01 

mg/kg 3.26E-01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentraflon 

Units for Hazard Units 

Calculation (1) 

mg/kg M 5.4E-08 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 3.7E-08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 5.6E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 1.9E-05 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 4.0E-07 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 1.6E-03 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 8.2E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 6.7E-06 mg/kg-day 7.0E-02 mgikg:day NA 

mg/kg M 3.3E-08 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 2.2E-08 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 2.9E-09 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 6.4E-08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 1.5E-06 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 7.5E-08 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 3.1E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day NA 

mg/kg M mg/kg-day 2. 1 E-05 mg/kg-day NA 

Reference Hazard 

Concentration Ouolien1 

Units 

NA 1 1E-04 

NA 1.9E-04 

NA 2 8E·03 
NA 3 9E·04 

NA 1.3E-04 

NA 1.6E·03 
NA 2 7E-03 

NA 9.SE·OS 

NA 11 E-04 

B.2E-03 

NA 4 4E-05 

NA 1 4E-05 

NA 3.2E-04 

NA 3 OE-05 

NA 2.5E-05 

NA 

NA 1 OE-03 

NA 

NA 

1.5E-03 

Total Hazard Index Across All Exposure Routes/Pathways 9.7E-03 

Dermal Absorption Fraction from Soil(ABS\ (USEPA. July 2004\: 

2,4,6-Trinitrotoluene - 0.032 HMX • 0.006 

2-Amino-4,6-dinitrotoluene • 0.006 

4-Amino-2,6-dinitrotoluene • 0.009 

SWMU 13Bldg171 AdultRecrRME.xls Table? 

ROX - 0.015 

Arsenic· 0.03 

Other Metals - not evaluated for dermal contact with soil. 
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TABLE 8.44 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 171 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2.4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E·01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91E+02 

ROX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4.6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinltrotoluene 5.52E+OO 

HMX 1.91 E+02 

ROX 3.89E+OO 

Aluminum 1.5BE+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 
2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 
2-Amino-4,6-dinitrotoluene - 0.006 ROX - 0.015 
4-Amino-2,6-dinitrotoluene - 0.009 Arsenic - 0.03 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

5.32E-01 mg/kg M 

3.68E-01 mg/kg M 

5.52E+OO mg/kg M 

1.91 E+02 mg/kg M 

3.89E+OO mg/kg M 

1.58E+04 mg/kg M 

8.10E+OO mg/kg M 

6.56E+01 mg/kg M 

3.26E-01 mg/kg M 

5.32E-01 mg/kg M 

3.68E-01 mg/kg M 

5.52E+OO mg/kg M 

1.91 E+02 mg/kg M 

3.89E+OO mg/kg M 

1.5BE+04 mg/kg M 

8.10E+OO mg/kg M 

6.56E+01 mg/kg M 

3.26E-01 mg/kg M 

Other Metals - not evaluated for dermal contact with soil. 
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Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 

Units 

1.9E-08 mg/kg-day 3.0E-02 (mg/kg-day) 

1.3E·08 mg/kg-day (mg/kg-day( 

1.9E-07 mg/kg-day (mg/kg-day( 

6.7E·06 mg/kg-day (mg/kg-day( 

1.4E·07 mg/kg-day 1.1E-01 (mg/kg-day( 

5.SE-04 mg/kg-day (mg/kg-day)" 

2.SE-07 mg/kg-day 1.SE+OO (mg/kg-day)" 

2.3E-06 mg/kg-day (mg/kg-day)' 

1.1E-08 mg/kg-day (mg/kg-day)" 

7.SE-09 mg/kg-day 3.0E-02 (mg/kg-day) 

9.SE-10 mg/kg-day (mg/kg-day)' 

2.2E-08 mg/kg-day (mg/kg-day)' 

5.lE-07 mg/kg-day (mg/kg-day( 

2.6E-08 mg/kg-day 1.1E-01 (mg/kg-day)' 

mg/kg-day (mg/kg-day)' 

1.1E-07 mg/kg-day 1.5E+OO (mg/kg-day) ' 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

5.6E·10 

1.SE-08 

4.2E·07 

4.4E-07 

2.3E-10 

2.SE-09 

1.6E-07 

1.6E-07 

6.0E-07. 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.44a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Entire Site 

Receptor Population: Recreational User 
Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene S.32E-01 

2-Amino-4,6-dinilrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene S.52E+OO 

HMX 1 .91 E+02 

ROX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2, 4,6-Trinilrotoluene S.32E-01 

2-Amino-4,6-dlnitrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1 .91E+02 

ROX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

Medium Route 
EPC EPC 

Units Value 

mg/kg S.32E-01 

mg/kg 3.68E-01 

mg/kg S.52E+OO 

mg/kg 1.91E+02 

mg/kg 3.89E+OO 

mg/kg 1.58E+04 

mg/kg 8. 1 OE+OO 

mg/kg 6.56E+01 

mg/kg 3.26E-01 

mg/kg 5.32E-01 

mg/kg 3.68E-01 

mg/kg 5.52E+OO 

mg/kg 1 .91 E+02 

mg/kg 3.89E+OO 

mg/kg 1.58E+04 

mg/kg 8.10E+OO 

mg/kg 6.56E+01 

mg/kg 3.26E-01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation (1) 

mg/kg M 1.4E-08 mg/kg-day S.OE-04 mg/kg-day NA 

mg/kg M 9.4E-09 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 1 .4E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 4.9E-06 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 9.9E-08 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 4.0E-04 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 2.1 E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 1.7E-06 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 8.3E-09 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 1.6E-09 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 2.0E-10 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 4.6E-09 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 1.1E-07 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 5.4E-09 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 2.2E-08 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.1E-05 mg/kg-day NA 

Reference Hazard 

Concentration Ouotien! 

Units 

NA 2.7E-OS 

NA 4.7E-05 

NA 7.0E-04 

NA 9.7E-05 

NA 3.3E-05 

NA 4 OE-04 

NA 69E·04 

NA 2.4E·05 

NA 2.8E·05 

2.0E-03 

NA 3.1E-06 

NA 1.0E·06 

NA 2.3E-05 

NA 2.1 E-06 

NA 1.8E-06 

NA 

NA 7.5E-05 

NA 

NA 

1.1E-04 

Total Hazard Index Across All Exposure Routes/Pathways 2.2E-03 

Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 

2-Amino-4,6-dinitrotoluene • 0.006 ROX - 0.015 

4-Amino-2,6-dinitrotoluene • 0.009 Arsenic - 0.03 

Other Metals - not evaluated for dermal contact with soil. 
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TABLE 8.44a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Entire Site 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.6BE-01 
4-Amino-2.6-dinitrotoluene 5.52E+OO 
HMX 1.91 E+02 
ROX 3.89E+OO 

Aluminum 1.5BE+04 

Arsenic B.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.6BE-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91E+02 

ROX 3.89E+OO 

Aluminum 1.5BE+04 

Arsenic B.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from So1l(ABS) (USEPA, July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 

ROX - 0.015 

Arsenic - 0.03 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

5.32E-01 mg/kg M 

3.68E-01 mg/kg M 

5.52E+OO mg/kg M 

1.91E+02 mg/kg M 

3.89E+OO mg/kg M 

1.5BE+04 mg/kg M 

8.10E+OO mg/kg M 

6.56E+01 mg/kg M 

3.26E-01 mg/kg M 

5.32E-01 mg/kg M 

3.6BE-01 mg/kg M 

5.52E+OO mg/kg M 

1.91 E+02 mg/kg M 

3.89E+OO mg/kg M 

1.5BE+04 mg/kg M 

8.10E+OO mg/kg M 

6.56E+01 mg/kg M 

3.26E-01 mg/kg M 

Other Metals - not evaluated for dermal contact with soil. 
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Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 
Units 

1.4E-09 mg/kg-day 3.0E-02 . (mg/kg-day) 

9.4E-10 mg/kg-day (mg/kg-day)" 

1.4E-OB mg/kg-day (mg/kg-day)" 

4.9E-07 mg/kg-day (mg/kg-day)" 

9.9E-09 mg/kg-day 1.1E-01 (mg/kg-day)" 

4.0E-05 mg/kg-day (mg/kg-day)" 

2.1E-OB mg/kg-day 1.5E+OO (mg/kg-day)" 

1.7E-07 mg/kg-day (mg/kg-day) ' 

B.3E-10 mg/kg-day (mg/kg-day)" 

1.6E-10 mg/kg-day 3.0E-02 (mg/kg-day)' 

2.0E-11 mg/kg-day (mg/kg-day)'' 

4.6E-10 mg/kg-day (mg/kg-day)" 

1.1E-OB mg/kg-day (mg/kg-day)'' 

5.4E-10 mg/kg-day 1.1E-01 (mg/kg-day)'' 

mg/kg-day (mg/kg-day)" 

2.2E-09 mg/kg-day 1.5E+OO (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

4.1 E-11 

1.1E-09 

3.1E-OB 

3.2E-OB 

4.7E-12 

5.9E-11 

3.4E-09 

3.4E-09 

3.SE-08 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.45 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF FUTURE CHILD RESIDENTS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 171 

Receptor Population: Residents 

Receptor Age: Child 

Parameter Parameter Definition 

Code 

Cs oil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

SW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Cs oil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

SW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm'lday 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

200 U.S. EPA, May 1993 100 U.S. EPA. May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 

350 U.S. EPA. May 1993 234 U.S. EPA. May 1993 

6 U.S. EPA, May 1993 2 U.S. EPA. May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

15 U.S. EPA, May 1993 15 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

2,190 U.S. EPA. December 1989 730 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA. December 1989 

2,800 U.S. EPA, July 2004 2,800 U.S. EPA, July 2004 

0.2 U.S. EPA, July 2004 0.04 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

350 U.$. EPA, May 1993 234 U.S. EPA. May 1993 

6 U.S. EPA, December 1989 2 U.S. EPA, December 1989 

15 U.S. EPA, May 1993 15 U.S. EPA. May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

2,190 U.S. EPA, December 1989 730 "°S. EPA, December 1989 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 1.1 OE-06 
Noncancer Ingestion Intake - RME = 1.28E-05 

Cancer Dermal Intake - RME = 3.0?E-06 
Noncancer Dermal Intake - RME = 3.58E-05 
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Cancer Ingestion Intake - CTE = 1.22E-07 
Noncancer Ingestion Intake - CTE = 4.27E-06 

Cancer Dermal Intake - CTE = 1.37E-07 
Noncancer Dermal Intake - CTE = 4.79E-06 

Intake Equation/ 

Model Name 

Ingestion CDl 111 (mg/kg/day) = 

Csoil x IR x Fi x EF x ED x CF 

SW x AT 

U.S. EPA. December 1989 

Dermal CDl 1
' (mg/kg/day)= 

Csoil x CF x SA x AF x ABS x EF x ED 

SW x AT 

U.S. EPA. December 1989 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surtace and Subsurtace Soil 

Exposure Point: Building 171 

Receptor Population: Residents 

Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2,4,6-T rinitrotoluene 5.32E·01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dlnitrotoluene 5.52E+OO 

HMX 1.91 E+02 

RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2,4,6· Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91 E+02 

RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from Soil(ABSl (LJSEPA. July 2004): 

2,4,6-Trinitrotoluene · 0.032 HMX · 0.006 

2-Amino-4,6-dinitrotoluene · 0.006 

4-Amino·2,6·dinitrotoluene • 0.009 

ROX· O.Q15 

Arsenic· 0.03 

TABLE 7.45 - REASONABLE MAXIMUM EXPOSURE (RME) 

Route 

EPC 

Value 

5.32E·01 

3.68E-01 

5.52E+OO 

1.91 E+02 

3.89E+OO 

1.58E+04 

8.10E+OO 

6.56E+01 

3.26E-01 

5.32E·01 

3.68E-01 

5.52E+OO 

1.91E+02 

3.89E+OO 

1.58E+04 

8.10E+OO 

6.56E+01 

3.26E-01 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 
Calculation ( 1) 

mg/kg M 6.8E·06 

mg/kg M 4.7E·06 

mg/kg M 7.1E·05 

mg/kg M 2.4E·03 

mg/kg M 5.0E·05 

mg/kg M 2.0E-01 

mg/kg M 1.0E-04 

mg/kg M 8.4E-04 

mg/kg M 4.2E·06 

mg/kg M 6.1E·07 

mg/kg M 7.9E·08 

mg/kg M 1.BE-06 

mg/kg M 4.1E-05 

mg/kg M 2.1E-06 

mg/kg M 

mg/kg M 8.?E-06 

mg/kg M 

mg/kg M 

Intake Reference Reference Reference Reference 

(Non-Cancer) Dose Dose Unils Concentration Concentration 

Units Units 

mg/kg·day 5.0E-04 mg/kg·day NA NA 

mg/kg-day 2.0E·04 mg/kg-day NA NA 

mg/kg-day 2.0E-_04 mg/kg·day NA NA 

mg/kg-day 5.0E·02 mg/kg-day NA NA 

mg/kg-day 3.0E·03 mg/kg-day NA NA 

mg/kg-day 1.0E+OO mglkg·day NA NA 

mg/kg-day 3.0E·04 mg/kg-day NA NA 

mg/kg·day 7.0E-02 mg/kg-day NA NA 

mg/kg-day 3.0E·04 mg/kg-day NA NA 

mg/kg-day 5.0E-04 mg/kg·day NA NA 

mg/kg-day 2.0E-04 mg/kg-day NA NA 

mg/kg-day 2.0E-04 mg/kg-day NA NA 

mg/kg-day 5.0E-02 mg/kg-day NA NA 

mg/kg-day 3.0E-03 mg/kg-day NA NA 

mg/kg-day 1.0E+OO mg/kg-day NA NA 

mg/kg-day 3.0E-04 mg/kg-day NA NA 

mg/kg-day 4.9E-03 mg/kg-day NA NA 

mg/kg-day 2.1E-05 mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

1.4E-02 

2.4E-02 

3.5E-01 

4.9E·02 

1.7E-02 

2.0E-01 

3.5E-01 

1.2E-02 

1.4E·02 

1.0E+OO 

1.2E-03 

4.0E-04 

8.9E-03 

8.2E-04 

7.0E-04 

2.9E-02 

4.1E-02 

1.1E+OO 

Other Metals • not evaluated for dermal contact with soil. 
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TABLE 8.45 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 171 

Receptor Population: Residents 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91 E+02 

ROX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2 .4.6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinilrotoluene 5.52E+OO 

HMX 1.91E+02 

ROX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

NSWCDL, DAHLGREN, VIRGINIA 

Medium Route Route EPC Selected 

EPC EPC EPC for Risk 

Units Value Units Calculation ( 1) 

mg/kg 5.32E-01 mg/kg M 

mg/kg 3.68E-01 mg/kg M 

mg/kg 5.52E+OO mg/kg M 

mg/kg 1.91 E+02 mg/kg M 

mg/kg 3.89E+OO mg/kg M 

mg/kg 1.58E+04 mg/kg M 

mg/kg 8.10E+OO mg/kg M 

mg/kg 6.56E+01 mg/kg M 

mg/kg 3.26E-01 mg/kg M 

mg/kg 5.32E-01 mg/kg M 

mg/kg 3.68E-01 mg/kg M 

mg/kg 5.52E+OO mg/kg M 

mg/kg 1.91 E+02 mg/kg M 

mg/kg 3.89E+OO mg/kg M 

mg/kg 1.58E+04 mg/kg M 

mg/kg 8.10E+OO mg/kg M 

mg/kg 6.56E+01 mg/kg M 

mg/kg 3.26E-01 mg/kg M 

Dermal Absorot1on Fraction from So1l(ABS) (USEPA, July 2004): 

2,4,6-Trinitrotoluene - 0.032 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 
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HMX - 0.006 

ROX- 0.015 
Arsenic - 0.03 

Other Metals - not evaluated for dermal contact with soil. 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 

Units 

5.BE-07 mg/kg-day 3.0E-02 (mg/kg-day)' 

4.0E-07 mg/kg-day (mg/kg-day)' 

6.1E-06 mg/kg-day (mg/kg-day)" 

2.1E-04 mg/kg-day (mg/kg-day)' 

4.3E-06 mg/kg-day 1.1E-01 (mg/kg-day)" 

1.7E-02 mg/kg-day (mg/kg-day)" 

8.9E-06 mg/kg-day 1.SE+OO (mg/kg-day)'' 

7.2E-05 mg/kg-day (mg/kg-day)'' 

3.6E-07 mg/kg-day (mg/kg-day)'' 

5.2E-08 mg/kg-day 3.0E-02 (mg/kg-day)' 

6.BE-09 mg/kg-day (mg/kg-day)'' 

1.5E-07 mg/kg-day (mg/kg-day)'' 

3.5E-06 mg/kg-day (mg/kg-day)" 

1.BE-07 mg/kg-day 1.1E-01 (mg/kg-day)" 

mg/kg-day (mg/kg-day)" 

7.SE-07 mg/kg-day 1.5E+OO (mg/kg-day)" 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

1.7E-08 

4.7E·07 

1.3E-05 

1.4E-05 

1.6E-09 

2.0E-08 

1.1E-06 

1.1E-06 

1.SE-05 

4/13/2005 7:37 AM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.45a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium; Surface and Subsurface Soil 
Exposure Medium: Surface and Subsurface Soil 
Exposure Point: Building 171 

Receptor Population: Residents 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.6BE-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91 E+02 

RDX 3.89E+OO 

Aluminum 1.5BE+04 

Arsenic B.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2,4,6-Trinifrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.6BE-01 

4-Amlno-2.6-dinitrotoluene 5.52E+OO 

HMX 1.91 E+02 

RDX 3.89E+OO 

Aluminum 1.5BE+04 

Arsenic B.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 5.32E-01 

mg/kg 3.6BE-01 

mg/kg 5.52E+OO 

mg/kg 1.91E+02 

mg/kg 3.89E+OO 

mg/kg 1.58E+04 

mg/kg B.10E+OO 

mg/kg 6.56E+01 

mg/kg 3.26E-01 

mg/kg 5.32E-01 

mg/kg 3.6BE-01 

mg/kg 5.52E+OO 

mg/kg 1.91E+02 

mg/kg 3.89E+OO 

mg/kg 1.5BE+04 

mg/kg 8.10E+OO 

mg/kg 6.56E+01 

mg/kg 3.26E·01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units tor Hazard Units 
Calculation (1) 

mg/kg M 2.3E-06 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 1.6E-06 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 2.4E-05 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M B.2E-04 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 1.7E-05 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 6.BE-02 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 3.5E-05 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 2.BE-04 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 1.4E-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 8.2E·OB mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 1.1E·OB mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 2.4E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 5.5E-06 mg/kg-day 5.0E·02 mg/kg-day NA 

mg/kg M 2.BE-07 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 1.2E-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E·03 mg/kg-day NA 

mg/kg M mg/kg-day 2.1E-05 mg/kg-day NA 

Reference Hazard 

Concenlration Quotient 

Uni ls 

NA 4.5E-03 

NA 7.9E-03 

NA 1.2E-01 

NA 1.6E-02 

NA 5.5E-03 

NA 6.BE-02 

NA 1.2E-01 

NA 4 OE·03 

NA 4.6E·03 

3.4E·01 

NA 1.6E·04 

NA 5.3E-05 
NA 1 .2E-03 

NA 1.1E-04 

NA 9.3E-05 
NA 

NA 3.9E·03 

NA 

NA 

5.SE-03 

Total Hazard Index Across All Exposure Routes/Pathways 3.SE-01 

Dermal Absorption Fraction from Soil(ABSl (LJSEPA, July 2004): 

2.4,6· Trinitrotoluene • 0.032 HMX · 0.006 

2-Amino-4,6-dinitrotoluene • 0.006 

4-Amino-2,6-dinitrotoluene · 0.009 

SWMU 13Bldg 171 ChildResCTE.xls Table? 

ROX - O.G15 

Arsenic· 0.03 

Other Metals • not evaluated for dermal contact with soil. 

4/13/2005 7:37 AM 



TABLE 8.45a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: ·surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 171 

Receptor Population: Residents 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

2.4.6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91 E+02 
RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2.4.6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2 ,6-d ini1rotol uene 5.52E+OO 

HMX 1.91 E+02 

RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorptron Fractron from Sorl(ABSl (USEPA, July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 
2-Amino-4,6-dinitrotoluene - 0.006 
4-Amino-2,6-dinitrotoluene - 0.009 

ROX - 0.015 
Arsenic - 0.03 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

5.32E-01 mg/kg M 

3.68E-01 mg/kg M 

5.52E+OO mg/kg M 

1.91 E+02 mg/kg M 

3.89E+OO mg/kg M 

1.58E+04 mg/kg M 

8.10E+OO mg/kg M 

6.56E+01 mg/kg M 

3.26E-01 mg/kg M 

5.32E-01 mg/kg M 

3.68E-01 mg/kg M 

5.52E+OO mg/kg M 

1.91E+02 mg/kg M 

3.89E+OO mg/kg M 

1.58E+04 mg/kg M 

8.10E+OO mg/kg M 

6.56E+01 mg/kg M 

3.26E-01 mg/kg M 

Other Metals - not evaluated for dermal contact with soil. 

SWMU13Bldg171 ChildResCTE.xls Table8 

In lake lnlake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 

Unils 

6.5E-08 mg/kg-day 3.0E-02 (mg/kg-day) 

4.5E-08 mg/kg-day (mg/kg-day( 

6.?E-07 mg/kg-day (mg/kg-day)' 

2.3E-05 mg/kg-day (mg/kg-day)' 

4.8E-07 mg/kg-day 1.1 E-01 (mg/kg-day)' 

1.9E-03 mg/kg-day (mg/kg-day( 

9.9E-07 mg/kg-day 1 .5E+OO (mg/kg-day)"' 

8.0E-06 mg/kg-day (mg/kg-day)' 

4.0E-08 mg/kg-day (mg/kg-day)"' 

2.3E-09 mg/kg-day 3.0E-02 (mg/kg-day)" 

3.0E-10 mg/kg-day (mg/kg-day)"' 

6.8E-09 mg/kg-day (mg/kg-day)"' 

1.6E-07 mg/kg-day (mg/kg-day)' 

8.0E-09 mg/kg-day 1.1 E-01 (mg/kg-day)' 

mg/kg-day (mg/kg-day)"' 

3.3E-08 mg/kg-day 1.5E+OO (mg/kg-day( 

mg/kg-day (mg/kg-day)"' 

mg/kg-day (mg/kg-day)' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

1.9E-09 

5 2E-08 

1.SE-06 

1.SE-06 

7.0E-11 

8.8E-10 

5.0E-08 

5.1E-OB 

1.SE-06 

4/13/2005 7:37 AM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.46 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surtace and Subsurtace Soil 

Exposure Medium; Surface and Subsurface Soil 

Exposure Point: Building 171 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrototuene 5.52E+OO 

HMX 1.91E+02 

RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2,4,6-Trlnitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91E+02 

RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 5.32E-01 

mg/kg 3.68E-01 

mg/kg 5.52E+OO 

mg/kg 1.91E+02 

mg/kg 3.89E+OO 

mg/kg 1.58E+04 

mg/kg 8.10E+OO 

mg/kg 6.56E+01 

mg/kg 3.26E-01 

mg/kg 5.32E-01 

mg/kg 3.68E-01 

mg/kg 5.52E+OO 

mg/kg 1.91E+02 

mg/kg 3.89E+OO 

mg/kg 1.58E+04 

mg/kg 8.10E+OO 

mg/kg 6.56E+01 

mg/kg 3.26E-01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation (1) 

mg/kg M 7.3E-07 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 5.0E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 7.6E-06 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 2.6E-04 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 5.3E-06 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 2.2E-02 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 1.1E-05 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 9.0E-05 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 4.5E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 9.3E-08 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 1.2E-08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 2.7E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 6.3E-06 mg/kg-day 5.0E-02 mg/kg-day NA 

mg/kg M 3.2E-07 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg'day NA 

mg/kg M 1.3E-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.1E-05 mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 1.5E-03 

NA 2.5E-03 

NA 3.8E-02 

NA 5.2E-03 

NA 1.8E-03 

NA 2.2E-02 

NA 3. ?E-02 

NA 1.3E-03 

NA 1.5E-03 

1.1E-01 

NA 1.9E-04 

NA 6.0E-05 

NA 1 4E-03 

NA 1.3E-04 

NA 1.1E-04 

NA 

NA 4.4E-03 

NA 

NA 

6.JE-03 

Total Hazard Index Across All Exposure Routes/Pathways 1.2E-01 

Dermal Absorption Fraction from SoillABSl IUSEPA July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX · 0.006 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene • 0.009 

SWMU13Bldg171 AdultResRME.xls Table? 

RDX • 0.015 

Arsenic· 0.03 

Other Metals • not evaluated for dermal contact with soil. 

4/13/2005 7:36 AM 



TABLE 8.46 - REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 171 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6· Trinitrotoluene 5.32E·01 

2-Amino·4.6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91E+02 

RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2,4,6-Trinitrotoluene 5.32E·01 

2-Amino·4,6·dinitrotoluene 3.68E-01 

4·Amino·2,6·dinitrotoluene 5.52E+OO 

HMX 1.91 E+02 

RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E·01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from Srnl(ABS) (USEPA. July 2004): 
2,4,6-Trinitrotoluene • 0.032 HMX - 0.006 
2-Amino-4,6-dinitrotoluene • 0.006 

4-Amino-2,6-dinitrotoluene • 0.009 
ROX· 0.015 
Arsenic • 0.03 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation ( 1) 

5.32E·01 mg/kg M 

3.68E-01 mg/kg M 

5.52E+OO mg/kg M 

1.91 E+02 mg/kg M 

3.89E+OO mg/kg M 

1.58E+04 mg/kg M 

8.10E+OO mg/kg M 

6.56E+01 mg/kg M 

3.26E·01 mg/kg M 

5.32E·01 mg/kg M 

3.68E-01 mg/kg M 

5.52E+OO mg/kg M 

1.91 E+02 mg/kg M 

3.89E+OO mg/kg M 

1.58E+04 mg/kg M 

8.10E+OO mg/kg M 

6.56E+01 mg/kg M 

3.26E-01 mg/kg M 

Other Metals - not evaluated for dermal contact with soil. 

SWMU13Bldg171 AdultResRME.xls Table8 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 

Units 

2.5E·07 mg/kg-day 3.0E-02 (mg/kg-day)" 

1.7E-07 mg/kg-day (mg/kg-day)" 

2.6E-06 mg/kg-day (mg/kg-day)" 

9.0E·OS mg/kg-day (mg/kg-day)" 

1.BE-06 mg/kg-day 1.tE-01 (mg/kg-day)" 

7.4E·03 mg/kg-day (mg/kg-day)"' 

3.BE-06 mg/kg-day 1.SE+OO (mg/kg-day)"' 

3.1E-05 mg/kg-day (mg/kg-day)"' 

1.SE-07 mg/kg·day (mg/kg-day)"' 

3.2E·08 mg/kg-day 3.0E-02 (mg/kg-day)" 

4.1E·09 mg/kg·day (mg/kg-day)"' 

9.3E·08 mg/kg·day (mg/kg-day)"' 

2.lE-06 mgikg·day (mg/kg-day)"' 

1.lE-07 mg/kg-day 1.lE-01 (mg/kg·day)"' 

mg/kg-day (mg/kg-day)"' 

4.6E·07 mg/kg-day 1.SE+OO (mg/kg-day)"' 

mg/kg-day (mg/kg-day)"' 

mg/kg-day (mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

7.SE-09 

2.0E-07 

5.7E-06 

5.9E·06 

9.6E-10 

1.2E-08 

6.BE-07 

7.0E-07 

6.6E-06 

4/13/2005 7:36 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.46 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF FUTURE ADULT RESIDENTS TO SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 171 

Receptor Population: Residents 

Receptor Age: Adult 

Parameter Parameter Definition 

Code 

Csoil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

SW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csoil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

SW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 

350 U.S. EPA, May 1993 234 U.S. EPA. May 1993 

24 U.S. EPA, May 1993 7 U.S. EPA, May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1989 

8,760 U.S. EPA, December 1989 2,555 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 9_5% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

5,700 U.S. EPA, July 2004 5,700 U.S. EPA, July 2004 

0.07 U.S. EPA, July 2004 O.Q1 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

350 U.S. EPA, May 1993 234 U.S. EPA, May 1993 

24 U.S. EPA, December 1989 7 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

8.760 U.S. EPA, December 1989 2.555 U.S. EPA, December 1989 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 4.70E-07 
Noncancer Ingestion Intake - RME = 1.37E-06 

Cancer Dermal Intake - RME = 1.87E-06 
Noncancer Dermal Intake - RME = 5.47E-06 

SWMU13Bldg171 AdultResRME.xls Table4 

Cancer Ingestion Intake - GTE = 4.58E-08 
Noncancer Ingestion Intake - GTE = 4.58E-07 

Cancer Dermal Intake - GTE= 5.22E-08 
Noncancer Dermal Intake - GTE = 5.22E-07 

Intake Equation/ 

Model Name 

Ingestion CDl 1" (mg/kg/day) = 

Csoil x IR x Fix EF x ED x CF 

SW x AT 

U.S. EPA, December 1989 

Dermal CDl 1' (mg/kg/day) = 

Csoil x CF x SA x AF x ABS x EF x ED 

BWxAT 

U.S. EPA, December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.46a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surtace and Subsurtace Soil 

Exposure Medium; Surface and Subsurface Soil 

Exposure Point: Building 171 

Receptor Population: Residents 
Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91 E+02 

RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4.6-dinitrotoluene 3.68E-01 

4-Amino-2.6-dinitrotoluene 5.52E+OO 

HMX 1.91 E+02 

RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 5.32E·01 

mg/kg 3.68E-01 

mg/kg 5.52E+OO 

mg/kg 1.91 E+02 

mg/kg 3.89E+OO 

mg/kg 1.58E+04 

mg/kg 8.10E+OO 

mg/kg 6.56E+01 

mg/kg 3.26E-01 

mg/kg 5.32E-01 

mg/kg 3.68E-01 

mg/kg 5.52E+OO 

mg/kg 1.91 E+02 

mg/kg 3.89E+OO 

mg/kg 1.58E+04 

mg/kg 8.10E+OO 

mg/kg 6.56E+01 

mg/kg 3.26E-01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation (1) 

mg/kg M 2.4E-07 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 1.7E-07 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 2.5E·06 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 8.8E-05 mg/kg-day 5.0E·02 mg/kg-day NA 

mg/kg M 1.8E-06 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M 7.3E-03 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 3.7E-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 3.0E-05 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 1.5E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 8.9E-09 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 1.2E-09 mg/kg-day 2.0E·04 mglkg·day NA 

mg/kg M 2.6E-08 mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M 6.0E-07 mg/kg-day 5.0E-02 mglkg-day NA 

mg/kg M 3.0E-08 mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 1.3E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.1E-05 mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 4.9E-04 

NA 8.4E-04 

NA 1.3E-02 

NA 1.8E·03 

NA 5 9E·04 

NA 7.3E-03 

NA 1.2E-02 

NA 4.3E·04 

NA 5.0E·04 

3. 7E-02 

NA 1.8E-05 

NA 5 8E-06 

NA 1.3E-04 

NA 1.2E-05 

NA 1.0E·OS 

NA 

NA 4.2E-04 

NA 

NA 

6.0E-04 

Total Hazard Index Across All Exposure Routes/Pathways 3.7E-02 

Dermal Absorption Fraction from Soil(ABSl (USEPA. July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX • 0.006 

2-Amino-4,6-dinitrotoluene - 0.006 

4-Amino-2,6-dinitrotoluene - 0.009 

SWMU 13Bldg171 AdultResCTE.xls Table? 

ROX - 0.015 

Arsenic - 0.03 

Other Metals - not evaluated for dermal contact with soil. 

4/13/2005 7:42 AM 



TABLE 8.46a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE I SUBSURFACE SOIL 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface and Subsurface Soil 

Exposure Medium: Surface and Subsurface Soil 

Exposure Point: Building 171 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concem Value 

2,4,6-Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Ami no-2. 6-d in it rotol uene 5.52E+OO 

HMX 1.91 E+02 

RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

2,4,6· Trinitrotoluene 5.32E-01 

2-Amino-4,6-dinitrotoluene 3.68E-01 

4-Amino-2,6-dinitrotoluene 5.52E+OO 

HMX 1.91E+02 

RDX 3.89E+OO 

Aluminum 1.58E+04 

Arsenic 8.10E+OO 

Barium 6.56E+01 

Mercury 3.26E-01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Dermal Absorption Fraction from Soil(ABS) (USEPA. July 2004): 

2,4,6-Trinitrotoluene - 0.032 HMX - 0.006 
2-Amino-4,6-dinitrotoluene - 0.006 ROX - 0.015 
4-Amlno-2,6-dinitrotoluene - 0.009 Arsenic - 0.03 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

5.32E-01 mg/kg M 

3.68E-01 mg/kg M 

5.52E+OO mg/kg M 

1.91E+02 mg/kg M 

3.89E+OO mg/kg M 

1.58E+04 mg/kg M 

8.10E+OO mg/kg M 

6.56E+01 mg/kg M 

'3.26E-01 mg/kg M 

5.32E-01 mg/kg M 

3.68E-01 mg/kg M 

5.52E+OO mg/kg M 

1.91 E+02 mg/kg M 

3.89E+OO mg/kg M 

1.58E+04 mg/kg M 

8.10E+OO mg/kg M 

6.56E+01 mg/kg M 

3.26E-01 mg/kg M 

Other Metals - not evaluated for dermal contact with soil. 

SWMU13Bldg171 AdultResCTE.xls Table8 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Faclor Units 

Units 

2.4E-08 mg/kg-day 3.0E-02 (mg/kg-day) 

1.?E-08 mg/kg-day (mg/kg-day)"' 

2.5E-07 mg/kg-day (mg/kg-day)" 

8.8E-06 mg/kg-day (mg/kg-day)"' 

1.8E-07 mg/kg-day 1.1E-01 (mg/kg-day)" 

7.3E-04 mg/kg-day (mg/kg-day)"' 

3.7E-07 mg/kg-day 1.SE+OO (mg/kg-day)" 

3.0E-06 mg/kg-day (mg/kg-day)"' 

1.5E-08 mg/kg-day (mg/kg-day)" 

8.9E-10 mg/kg-day 3.0E-02 (mg/kg-day)" 

1.2E-10 mg/kg-day (mg/kg-day)" 

2.6E-09 mg/kg-day (mg/kg-day)"' 

6.0E-08 mg/kg-day (mg/kg-day)" 

3.0E-09 mg/kg-day 1.1E-01 (mg/kg-day)"' 

mg/kg-day (mg/kg-day)" 

1.3E-08 mg/kg-day 1.5E+OO (mg/kg-day)"' 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

7.3E-10 

2 OE-08 

5.6E-07 

5.BE-07 

2.7E-11 

3.4E-10 

1.9E-08 

1.9E-08 

6.0E-07 

4/13/2005 7:42 AM 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Mainstream 

Receptor Population: Maintenance Worker 

Receptor Age: Adult 

Parameter Parameter Definition 

Code 

Cw Chemical Concentration in Water 

IR Ingestion Rate of Surface Water 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Cw Chemical Concentration in Water 

A Skin Surface Area 

DAevent Absorbed Dose per Event 

EV Event Frequency 

ED Exposure Duration 

EF Exposure Frequency 

tevent Duration of Event 

t' Time to reach steady state 

T Lag Time 

B Bunge Model Constant 

Kp Permeability Coefficient from Water 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

TABLE 4.47 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

MAINTENANCE WORKERS TO MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Units RME RME CTE 

Value Rationale/ Value 

Reference 

(mg/L) Max or 95% UCL U.S. EPA, December 2002 Maximum 

(L/hr) 0.01 U.S. EPA Region 4, May 2000 0.01 

(days/year) 24 Professional judgement 12 

(years) 25 U.S. EPA, May 1993 9 

(hr/day) 2 Professional judgement 1 

(kg) 70 U.S. EPA, May 1993 70 

(days) 25550 U.S. EPA. December 1989 25550 

(days) 9125 U.S. EPA, December 1989 3,285 

mg/L Max or 95% UCL U.S. EPA, December 2002 Maximum 

cm' 3,300 U.S. EPA, July 2004 3,300 

ma/cm2-event chemical-specific U.S. EPA, July 2004 chemical-specific 

event/day 1 Professional judgement 1 

years 25 U.S. EPA. May 1993 9 

days/year 24 Professional judgement 12 

hour/event 2 Professional judgement 1 

hour/event chemical-specific U.S. EPA. July 2004 chemical-specific 

hour/event chemical-specific U.S. EPA, July 2004 chemical-specific 

dimensionless chemical-specific U.S. EPA. July 2004 chemical-specific 

cm/hour chemical-specific U.S. EPA, July 2004 chemical-specific 

kg 70 U.S. EPA, May 1993 70 

days 25,550 U.S. EPA, December 1989 25,550 

days 9,125 U.S. EPA, December 1989 3,285 

CTE 

Rationale/ 

Reference 

U.S. EPA, December 2002 

U.S. EPA Region 4, May 2000 

Professional judgemenl 

U.S. EPA, May 1993 

Professional judgement 

U.S. EPA. May 1993 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

U.S. EPA, December 2002 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

Professional judgement 

U.S. EPA, May 1993 

Professional judgement 

Professional judgement 

U.S. EPA. July 2004 

U.S. EPA. July 2004 

U.S. EPA. July 2004 

U.S. EPA. July 2004 

U.S. EPA, May 1993 

USEPA, December1989 

USEPA, December 1989 

1 - Professional judgment. Assumes two days a week in warm weather months for RME and one day a week for CTE. 

ua11y Intake l;a1cu1at1ons 
Dermal Intake= (Ax EV x ED x EF) I (BW x AT} 

Cancer Dermal lntake(RME) = 1.11 E+OO 
Noncancer Dermal lntake(RME) = 3.1 OE+OO 

Cancer Dermal lntake(CTE} = 1.99E-01 
Noncancer Dermal lntake(CTE) = 1.55E+OO 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mg/kg-day)= 

Cw x IR x ET x EF x ED 
BW xAT 

The equations and parameters for 

for estimating DAevent and the chemical-

specific dermally absorbed dose from 

water (DAD) are provided in Section 7.3.4.2 

of the text. 

USEPA, July 2004 

SWMU13SWMaintWRMEMainstream.xls 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
MAINTENANCE WORKERS· REASONABLE MAXIMUM EXPOSURE (RME) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES: 

DERMAL CONTACT: 

CHEMICAL 

RDX 
Barium 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U.S. EPA, July 2004 

DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD= DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent =ABSORBED DOSE PER EVENT (MG/CM 2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV= EVENT FREQUENCY (EVENTS/DAY) 
ED= EXPOSURE DURATIO.N (YEARS) 
EF =EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY WEIGHT(KG) 
AT= AVERAGING TIME (DAYS) 

SWCONC. ORGANIC OR t'(HR) !event 
(mg/L) INORGANIC? 

I I 9.90E-03 0 4.42E+OO 2.00E+OO 

I I 2.80E-01 i 2.00E+OO 

FOR INORGANICS: 

FOR ORGANICS: 

T(HR) 

1.84E+OO 

DAevent = Kp x C x tevent x CF 

IF tevent < r. DAevent = 2FA x Kp x C x CF x (6T x tevenV3.1416)°5 

IF tevent > r, DAevent =FA x Kp x C x CF x ((tevenV(1 + B)) + (2T x ((1+3B+3EJ')/(1 + B)2
))) 

WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 
Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent =DURATION OF EVENT (HR/EVENT) 

CF= CONVERSION FACTOR (1L/1000 CM 3
) 

r =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T =LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp (CM/HR) B FA DAevent 

3.39E-04 I 1.94E-03 1 1.78E-08 
1.00E-03 I 1 5.60E-07 



Exposure 
Route 

Dermal 

Scenario Timeframe: CurrenVFuture 
Medium: Surtace Water 

Exposure Medium: Surtace Water 

Exposure Point Mainstream 
Receptor Population: Maintenance Worker 
Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

RDX 9.90E-03· 

Barium 2.BOE-01 

(total) 

TABLE 7.47 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference Reference 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units Value Units for Hazard Units 

Calculation (1) 

mg/L 9.90E-03 mg/L M 5.5E-08 mg/kg-day 3.00E-03 mg/kg-day 

mg/L 2.BOE-01 mg/L M 1.7E-06 mg/kg-day 4.90E-03 mg/kg-day 

Reference Reference 
Concentration Concentration 

Units 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quo1ient 

1.BE-05 

3.5E-04 

3.7E·04 

3.7E-04 



Exposure 

Route 

Dermal 

TABLE 8.47 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO MAINSTREAM SURFACE WATER 

SWMU 13 {MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Mainstream 

Receptor Population: Maintenance Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

RDX 9.90E-03 

Barium 2.80E-01 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

9.90E-03 mg/L M 2.0E-08 mg/kg-day 

2.80E-01 mg/L M 6.2E-07 mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

1.10E-01 (mg/kg-day)' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

2.2E-09 

2.2E-09 

2.2E·09 



CALCULATION OF DAevent ·EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
MAINTENANCE WORKERS- CENTRAL TENDENCY EXPOSURE (CTE) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES: 

DERMAL CONTACT: 

CHEMICAL 

RDX 
Barium 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U.S. EPA, July 2004 

DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD= DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent =ABSORBED DOSE PER EVENT (MG/CM 2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV= EVENT FREQUENCY (EVENTS/DAY) 
ED= EXPOSURE DURATION (YEARS) 
EF =EXPOSURE FREQUENCY (DAYS/YEAR) 

BW =BODY WEIGHT(KG) 
AT= AVERAGING TIME (DAYS) 

SWCONC. ORGANIC OR t• (HR) !event 
(mg/L) INORGANIC? 

I I 9.90E-03 0 4.42E+OO 1.00E+OO 

I I 2.SOE-01 i 1.00E+OO 

FOR INORGANICS: 

FOR ORGANICS: 

T(HR) 

1.84E+OO 

DAevent = Kp x C x tevent x CF 

IF tevent < !', DAevent = 2FA x Kp x C x CF x (6T x tevenl/3.1416)05 

IF tevent > !', DAevent =FA x Kp x C x CF x ((tevenl/(1 + B)) + (2T x ((1 +3B+3s')/(1 + B)2
))) 

WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 
Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent =DURATION OF EVENT (HR/EVENT) 

CF= CONVERSION FACTOR (1L/1000 CM 3
) 

r =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T =LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp(CM/HR) B FA DAevent 

3.39E-04 I 1.94E-03 1 1.26E-08 
1.00E-03 I 1 2.SOE-07 



Exposure 

Route 

Dermal 

Scenario Timeframe: CurrenVFuture 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Mainstream 
Receptor Population: Maintenance Worker 
Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

RDX 9.90E-03 

Barium 2.SOE-01 

(total) 

TABLE 7.47a - CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference Reference 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units Value Units for Hazard Units 

Calculation (1) 

mg/L 9.90E-03 mg/L M 2.0E-08 mg/kg-day 3.00E-03 mg/kg-day 

mg/L 2.SOE-01 mg/L M 4.3E-07 mg/kg-day 4.90E-03 mg/kg-day 

Reference Reference 

Concentration Concentration 

Units 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

6.SE-06 

8.9E-05 

9.SE-05 

9.SE-05 



Exposure 

Route 

Dermal 

TABLE 8.47a • CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Mainstream 

Receptor Population: Maintenance Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

RDX 9.90E-03 

Barium 2.SOE-01 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

9.90E-03 mg/L M 2.SE-09 mg/kg-day 

2.SOE-01 mg/L M 5.6E-08 mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

1.10E-01 (mg/kg-day)' 

(mg/kg-day)_, 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

2.SE-10 

2.BE-10 

2.SE-10 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Mainstream 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17) 

Paramete1 Parameter Definition 

Code 

Cw Chemical Concentration in Water 

IR Ingestion Rale of Surtace Water 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Cw Chemical Concentration in Water 

A Skin Surface Area 

DAevent Absorbed Dose per Event 

EV Event Frequency 

ED Exposure Duration 

EF Exposure Frequency 

tevent Duration of Event 

t' Time to reach steady state 

T Lag Time 

B Bunge Model Constant 

Kp Permeability Coefficient from Water 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

TABLE 4.46 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

ADOLESCENT TRESPASSERS TO MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Units RME RME 

Value Rationale/ 

Reference 

(mg/L) Max or 95% UCL U.S. EPA. December.2002 

(Uhr) 0.05 U.S. EPA Region 4, May 2000 

(days/year) 26 Professional judgement 

(years) 11 6 - 17 years of age 

(hr/day) 4 Professional judgement 

(kg) 43 U.S. EPA, August 1997 

(days) 25550 U.S. EPA, December 1989 

(days) 4015 U.S. EPA, December 1989 

mg/L Max or 95% UCL U.S. EPA, December 2002 

cm 2 3,280 U.S. EPA, August 1997 

mg/cm2-event chemical-specific U.S. EPA, July 2004 

event/day 1 Professional judgement 

years 11 6 - 17 years of age 

days/year 26 Professional judgement 

hour/event 4 Professional judgement 

hour/event chemical-specific U.S. EPA, July 2004 

hour/event chemical-specific U.S. EPA, July 2004 

dimensionless chemical-specific U.S. EPA. July 2004 

cm/hour chemical-specific U.S. EPA, July 2004 

kg 43 U.S. EPA, August 1997 

days 25,550 U.S. EPA, December 1989 

days 4,015 U.S. EPA, December 1989 

ua11y Intake c;a1cu1at1ons 
Ingestion Intake= (IRgw x EF x ED) I (BW x AT) 
Dermal Intake= (Ax EV x ED x EF) I (BW x AT) 

CTE 

Value 

Maximum 

0.05 

13 

11 

2 

43 

25550 

4,015 

Maximum 

3,100 

chemical-specific 

1 

11 

13 

2 

chemical-specific 

chemical-specific 

chemical-specific 

chemical-specific 

43 

25,550 

4,015 

CTE 

Rationale/ 

Reference 

U.S. EPA, December 2002 

U.S. EPA Region 4, May 2000 

Professional judgement 

6 - 17 years of age 

Professional judgement 

U.S. EPA, Augusl 1997 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

U.S. EPA, December 2002 

U.S. EPA, August 1997 

U.S. EPA, July 2004 

Professional judgement 

6-17 years of age 

Professional judgement 

Professional judgement 

U.S. EPA, July 2004 

U.S. EPA. July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, Augusl 1997 

USEPA, December 1989 

USEPA, December 1989 

Cancer Ingestion lntake(RME) = 5.21 E-05 
Noncancer Ingestion lntake(RME) = 3.31 E-04 

Cancer Ingestion lntake(CTE) = 1.30E-05 
Noncancer Ingestion lntake(CTE) = 8.28E-05 

Cancer Dermal lntake(RME) = 8.54E-01 
Noncancer Dermal lntake(RME) = 5.43E+OO 

Cancer Dermal lntake(CTE) = 4.03E-01 
Noncancer Dermal lntake(CTE) = 2.57E+OO 

Intake Equation/ 

Model Name 

Chronic Daily lnlake (CDI) (mg/kg·day)= 

Cw x IR x ET x EF x ED 
BW x AT 

The equations and parameters for 

for estimating DAevent and the chemical-

specific dermally absorbed dose from 

water (DAD) are provided in Section 7.3.4.: 

of the text. 

USEPA, July 2004 

SWMU 13SWTrespRMEMainstream.xls 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH MAINSTREAM SURFACE WATER 
ADOLESCENT TRESPASSERS- REASONABLE MAXIMUM EXPOSURE (AME) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U.S. EPA, July 2004 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < r, DAevent = 2FA x Kp x C x CF x (6T x tevent/3.1416f5 

WHERE: DAD= DERMALLY ABSORBED DOSE (MG/KG/DAY) IF tevent > r. DAevent =FA x Kp x C x CF x ((tevent/(1 + B)) + (2T x ((1+3B+3s2)/(1 + B)2
))) 

DAevent =ABSORBED DOSE PER EVENT (MG/CM 2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 

EV= EVENT FREQUENCY (EVENTS/DAY) Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 

ED= EXPOSURE DURATION (YEARS) C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 

EF =EXPOSURE FREQUENCY (DAYS/YEAR) tevent =DURATION OF EVENT (HR/EVENT) 

BW =BODY WEIGHT(KG) CF= CONVERSION FACTOR (1L/1000 CM 3
) 

AT= AVERAGING TIME (DAYS) t' =TIME IT TAKES' TO REACH STEADY-STATE (HOUR/EVENT) 
T =LAG TIME (HOUR/EVENT) 

B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL SWCONC. ORGANIC OR t• (HR) tevent T(HR) Kp(CM/HR) B FA DAevent 
(mg/L) INORGANIC? 

ROX I I 9.90E-03 0 4.42E+OO 4.00E+OO 1.84E+OO 3.39E-04 I 1.94E-03 1 2.52E-08 

Barium I I 2.BOE-01 i 4.00E+OO 1.00E-03 I 1 1.12E-06 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: CurrenVFuture 
Medium: Surface Water 

Exposure Medium: Suriace Water 

Exposure Point: Mainstream 
Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

RDX 9.90E-03 

Barium 2.BOE-01 

(total) 

RDX 9.90E-03 

Barium 2.BOE-01 

(total) 

TABLE 7.48 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference Reference 
EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 
Units Value Units for Hazard Units 

Calculation (1) 

mg/L 9.90E-03 mg/L M 3.3E·06 mg/kg-day 3.00E-03 mg/kg-day 

mg/L 2.BOE-01 mg/L M 9.3E-05 mg/kg-day 7.00E-02 mg/kg-day 

mg/L 9.90E-03 mg/L M 1.4E-07 mg/kg-day 3.00E-03 mg/kg-day 

mg/L 2.BOE-01 mg/L M 6.lE-06 mg/kg-day 4.90E-03 mg/kg-day 

Reference Reference 
Concentration Concentration 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Hazard 
Quotient 

1.1E-03 

1.3E-03 

2.4E-03 

4.6E-05 

1.2E-03 

1.JE-03 

3.7E·03 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.48 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE·OF ADOLESCENT TRESPASSERS TO MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Mainstream 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

ROX 9.90E-03 

Barium 2.80E-01 

(total) 

ROX 9.90E-03 

Barium 2.BOE-01 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

9.90E-03 mg/L M 5.2E-07 mg/kg-day 

2.80E-01 mg/L M 1.5E-05 mg/kg-day 

9.90E-03 mg/L M 2.1E-08 mg/kg-day 

2.80E-01 mg/L M 9.6E-07 mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

1.10E-01 (mg/kg-day)"' 

(mg/kg-day)"' 

1.10E-01 (mg/kg-day)" 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

5.?E-08 

5.7E·OB 

2.4E-09 

2.4E-09 

5.9E-08 



CALCULATION OF DAevent ·EXPOSURES THROUGH DERMAL CONTACT WITH MAINSTREAM SURFACE WATER 
ADOLESCENT TRESPASSERS- CENTRAL TENDENCY EXPOSURE (CTE) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U.S. EPA, July 2004 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < r. DAevent = 2FA x Kp x· C x CF x (6T x tevenV3.1416)05 

WHERE: DAD= DERMALLY ABSORBED DOSE (MG/KG/DAY) IF tevent > !', DAevent =FA x Kp x C x CF x ((tevenV(1 + B)) + (2T x ((1+3B+3s')/(1 + B)2
))) 

DAevent =ABSORBED DOSE PER EVENT (MG/CM 2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 

EV= EVENT FREQUENCY (EVENTS/DAY) Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 

ED= EXPOSURE DURATION (YEARS) C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 

EF =EXPOSURE FREQUENCY (DAYS/YEAR) tevent =DURATION OF EVENT (HR/EVENT) 

BW = BODY WEIGHT(KG) CF= CONVERSION FACTOR (1L/1000 CM 3
) 

AT= AVERAGING TIME (DAYS) t' =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 

T =LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL SWCONC. ORGANIC OR !'(HR) tevent T(HR) Kp(CM/HR) B FA DAevent 
(mg/L) INORGANIC? 

RDX I I 9.90E-03 0 4.42E+OO 2.00E+OO 1.84E+OO 3.39E-04 I 1.94E-03 1 1.7BE-08 

Barium I I 2.BOE-01 i 2.00E+OO 1.00E-03 I 1 5.60E-07 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Tlmeframe: CurrenVFuture 
Medium: Surface Water 

Exposure Medium: Surface Water 
Exposure Point: Mainstream 
Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

RDX 9.90E-03 

Barium 2.BOE-01 

(total) 

RDX 9.90E-03 

Barium 2.BOE-01 

(total) 

TABLE 7.48a - CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference Reference 
EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 
Units Value Units for Hazard Units 

Calculation (1) 

mg/L 9.90E-03 mg/L M B.2E-07 mg/kg-day 3.00E-03 mg/kg-day 

mg/L 2.BOE-01 mg/L M 2.3E-05 mg/kg-day 7.00E-02 mg/kg-day 

mg/L 9.90E-03 mg/L M 4.6E-08 mg/kg-day 3.00E-03 mg/kg-day 

mg/L 2.BOE-01 mg/L M 1.4E-06 mg/kg-day 4.90E-03 mg/kg-day 

Reference Reference 

Concentration Concentration 
Units 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across Alf Exposure Routes/Pathways 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Hazard 

Ouo!ient 

2.7E-04 

3.JE-04 

6.0E-04 

1.SE·OS 

2.9E·04 

3.1E-04 

9.1E·04 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.48a - CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: CurrenVFuture 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Mainstream 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

RDX 9.90E-03 

Barium 2.BOE-01 

(total) 

RDX 9.90E-03 

Barium 2.BOE-01 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

9.90E-03 mg/L M 1.3E-07 mg/kg-day 

2.BOE-01 mg/L M 3.6E-06 mg/kg-day 

9.90E-03 mg/L M 7.2E-09 mg/kg-day 

2.BOE-01 mg/L M 2.3E-07 mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

1.10E-01 (mg/kg-day)' 

(mg/kg-day)'' 

1.10E-01 (mg/kg-day)" 

(mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

1.4E-08 

1.4E-08 

7.9E-10 

7.9E-10 

1.SE-08 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Mainstream 

Receptor Population: Recreational User 

Receptor Age: Child 

Paramete Parameter Definition 

Code 

Cw Chemical Concentration in Water 

IR Ingestion Rate of Surface Water 

EF Exposure Frec:iuency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Cw Chemical Concentration in Waler 

A Skin Surface Area 

DAevent Absorbed Dose per Event 

EV Event Frequency 

ED Exposure Duration 

EF Exposure Frequency 

teven! Duration of Event 

r Time to reach steady state 

T Lag Time 

B Bunge Model Constant 

Kp Permeability Coefficient from Water 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time (Non-Cancer) 

TABLE 4.49 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

CHILD RECREATIONAL USERS TO MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FILL 8) 

NSWC CRANE, CRANE, INDIANA 

Units RME RME 

Value Rational el 

Reference 

(mg/L) Max or 95% UCL U.S. EPA, December 2002 

(Uhr) 0.05 U.S. EPA Region 4, May 2000 

(days/year) 52 Professional judgement 

(years) 6 U.S. EPA, May 1993 

(hr/day) 4 Professional judgement 

(kg) 15 U.S. EPA, May 1993 

(days) 25550 U.S. EPA, December 1989 

(days) 2190 U.S. EPA, December 1989 

mgll Max or 95% UCL U.S. EPA, December 2002 

cm 2 3,300 1/2 total body area (EPA 2004) 

mg/cm2-event chemical-specific U.S. EPA, July 2004 

event/day 1 Professional judgement 

years 6 U.S. EPA, May 1993 

days/year 52 Professional judgement 

hourlevent 4 Professional judgement 

hourlevent chemical-specific U.S. EPA, July 2004 

hourlevent chemical-specific U.S. EPA, July 2004 

dimensionless chemical-specific U.S. EPA, July 2004 

cm/hour chemical-specific U.S. EPA, July 2004 

kg 15 U.S. EPA, May 1993 

days 25,550 U.S. EPA, December 1989 

days 2,190 U.S. EPA, December 1989 

uauy Intake 1;a1cu1at1ons 
Ingestion Intake= (IRgw x EF x ED) I (BW x AT) 
Dermal Intake= (Ax EV x ED x EF) I (BW x AT) 

CTE 

Value 

Maximum 

0.05 

26 

2 

2 

15 

25550 

730 

Maximum 

3,300 

chemical-specific 

1 

2 

26 

2 

chemical-specific 

chemical-specific 

chemical-specific 

chemical-specific 

15 

25,550 

730 

CTE 

Rationale! 

Reference 

U.S. EPA, December 2002 

U.S. EPA Region 4, May 2000 

Professional judgement 

U.S. EPA, May 1993 

Professional judgement 

U.S. EPA, May 1993 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

U.S. EPA, December 2002 

1/2 total body area (EPA 2004) 

U.S. EPA. July 2004 

Professional judgement 

U.S. EPA, May 1993 

Professional judgement 

Professional judgement 

U.S. EPA. July 2004 

U.S. EPA, July 2004 

U.S. EPA. July 2004 

U.S. EPA. July 2004 

U.S. EPA, May 1993 

USEPA, December 1989 

USEPA, December 1989 

Cancer Ingestion lntake(RME) = 1.63E-04 
Noncancer Ingestion lntake(RME) = 1.90E-03 

Cancer Ingestion lntake(CTE) = 1.36E-05 
Noncancer Ingestion lntake(CTE) = 4.75E-04 

Cancer Dermal lntake(RME) = 2.69E+OO 
Noncancer Dermal lntake(RME) = 3.13E+01 

Cancer Dermal lntake(CTE) = 4.48E-01 
Noncancer Dermal lntake(CTE) = 1.57E+01 

Intake Equation! 

Model Name 

Chronic Daily Intake (CDI) (mg/kg-day)= 

Cw x IR x ET x EF x ED 
BW x AT 

The equations and parameters for 

for estimating DAevent and the chemical-

specific dermally absorbed dose from 

water (DAD) are provided in Section 7.3.4.: 

of the text. 

USEPA, July 2004 

SWMU 13SWChildRecrRMEMainstream.xls 



CALCULATION OF DAevent ·EXPOSURES THROUGH DERMAL CONTACT WITH MAINSTREAM SURFACE WATER 
CHILD RECREATIONAL USERS· REASONABLE MAXIMUM EXPOSURE (RME) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U.S. EPA July 2004 
' 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF !event< r, DAevent = 2FA x Kp x C x CF x (6T x tevent/3. 1416)0 5 

WHERE: DAD= DERMALLY ABSORBED DOSE (MG/KG/DAY) IF tevent > r, DAevent =FA x Kp x C x CF x ((tevent/(1 + B)) + (2T x ((1+3B+3s2)/(1 + B)2
))) 

DAevent =ABSORBED DOSE PER EVENT (MG/CM 2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 

EV= EVENT FREQUENCY (EVENTS/DAY) Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 

ED= EXPOSURE DURATION (YEARS) C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 

EF =EXPOSURE FREQUENCY (DAYS/YEAR) tevent =DURATION OF EVENT (HR/EVENT) 

BW = BODY WEIGHT(KG) CF= CONVERSION FACTOR ( 1U1000 CM 3) 

AT= AVERAGING TIME (DAYS) t> =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 

T =LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL SWCONC. ORGANIC OR t'(HR) tevent T(HR) Kp(CM/HR) B FA DAevent 
(mg/L) INORGANIC? 

RDX I I 9.90E-03 0 4.42E+OO 4.00E+OO 1.84E+OO 3.39E-04 I 1.94E-03 1 2.52E-08 

Barium I I 2.BOE-01 i 4.00E+OO 1.00E-03 I 1 1.12E-06 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.49 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surtace Water 

Exposure Point: Mainstream 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

ROX 9.90E-03 

Barium 2.BOE-01 

(total) 

RDX 9.90E-03 

Barium 2.BOE-01 

(total) 

Medium Route Route 

EPC EPC EPC 

Units Value Units 

mg/L 9.90E-03 mg/L 

mg/L 2.BOE-01 mg/L 

mg/L 9.90E-03 mg/L 

mg/L 2.BOE-01 mg/L 

NSWC CRANE, CRANE, INDIANA 

EPC Intake Intake Reference Reference 

Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

for Hazard Units 

Calculation (1) 

M 1.9E-05 mg/kg-day 3.00E-03 mg/kg-day 

M 5.3E-04 mg/kg-day 7.00E-02 mg/kg-day 

M 7.9E-07 mg/kg-day 3.00E-03 mg/kg-day 

M 3.SE-05 mg/kg-day 4.90E-03 mg/kg-day 

Reference Reference 
Concentration Concentration 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Hazard 

Quotient 

6.3E-03 

7.6E-03 

1.4E-02 

2.6E-04 

7.2E-03 

7.4E-03 

2.1E-02 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.49 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Mainstream 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

ROX 9.90E-03 

Barium 2.80E-01 

(total) 

ROX 9.90E-03 

Barium 2.80E-01 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

9.90E-03 mg/L M 1.6E-06 mg/kg-day 

2.80E-01 mg/L M 4.6E-05 mg/kg-day 

9.90E-03 mg/L M 6.8E-08 mg/kg-day 

2.80E-01 mg/L M 3.0E-06 mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

1.10E-01 (mg/kg-day)' 

(mg/kg-day)" 

1.10E-01 (mg/kg-day)' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

1.8E-07 

1.BE-07 

7.4E-09 

7.4E-09 

1.SE-07 



CALCULATION OF DAevent ·EXPOSURES THROUGH DERMAL CONTACT WITH MAINSTREAM SURFACE WAfER 
CHILD RECREATIONAL USERS· CENTRAL TENDENCY EXPOSURE (CTE) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U.S. EPA, July 2004 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF !event< r. DAevent = 2FA x Kp x C x CF x (6T x tevenV3,1416)05 

WHERE: DAD= DERMALLY ABSORBED DOSE (MG/KG/DAY) IF !event> r. DAevent =FA x Kp x C x CF x ((tevenV(1 + B)) + (2T x ((1+3B+3B2)/(1 + B)2
))) 

DAevent =ABSORBED DOSE PER EVENT (MG/CM 2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 

EV= EVENT FREQUENCY (EVENTS/DAY) Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 

ED= EXPOSURE DURATION (YEARS) C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 

EF =EXPOSURE FREQUENCY (DAYS/YEAR) !event= DURATION OF EVENT (HR/EVENT) 

BW = BODY WEIGHT(KG) CF= CONVERSION FACTOR (1U1000 CM 3
) 

AT= AVERAGING TIME (DAYS) !°=TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 

T =LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL SWCONC. ORGANIC OR t• (HR) !event T(HR) Kp(CM/HR) B FA DAevent 
(mg/L) INORGANIC? 

ROX I I 9.90E-03 0 4.42E+OO 2.00E+OO 1.84E+OO 3.39E-04 I 1.94E-03 1 1.78E-08 
Barium I I 2.SOE-01 i 2.00E+OO 1.00E-03 I 1 5.60E-07 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surtace Water 

Exposure Medium: Surface Water 
Exposure Point: Mainstream 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

ROX 9.90E·03 

Barium 2.SOE-01 

(lotal) 

ROX 9.90E·03 

Barium 2.BOE-01 

(total) 

TABLE 7.49a · CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference Reference 
EPC EPC EPC Selecled (Non-Cancer) (Non-Cancer) Dose Dose Units 
Units Value Units for Hazard Uni ls 

Calculation (1) 

mg/L 9.90E-03 mg/L M 4.7E·06 mg/kg-day 3.00E·03 mg/kg-day 

mg/L 2.BOE-01 mg/L M 1.3E-04 mg/kg-day 7.00E-02 mg/kg-day 

mg/L 9.90E·03 mg/L M 2.BE-07 mg/kg-day 3.00E-03 mg/kg-day 

mg/L 2.BOE-01 mg/L M 8.SE-06 mg/kg-day 4.90E·03 mg/kg-day 

Reference Reference 

Concentration Concentration 
Units 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Hazard 
Quotient 

1.6E-03 

1.9E-03 

3.5E·03 

9.3E·OS 

1.BE-03 

1.9E·03 

5.4E·03 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.49a • CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO MAINSTREAM SURFACE.WATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Mainstream 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

ROX 9.90E-03 

Barium 2.80E-01 

(total) 

ROX 9.90E·03 

Barium 2.BOE-01 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

9.90E·03 mg/L M 1.3E·07 mg/kg-day 

2.80E-01 mg/L M 3.8E-06 mg/kg-day 

9.90E-03 mg/L M 8.0E-09 mg/kg-day 

2.80E·01 mg/L M 2.SE-07 mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

1.10E·01 (mg/kg-day)' 

(mg/kg-day)'' 

1.10E·01 (mg/kg-day)" 

( mg/kg·day)'' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

1.5E·08 

1.SE-08 

8.BE-10 

8.SE-10 

1.6E-08 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Mainstream 

Receptor Population: Recreational User 

Receptor Age: Adult 

Paramete Parameter Definition 

Code 

Cw Chemical Concentration in Water 

IR Ingestion Rate of Surtace Water 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Cw Chemical Concentration in Water 

A Skin Surface Area 

DAevent Absorbed Dose per Event 

EV Event Frequency 

ED Exposure Duration 

EF Exposure Frequency 

I event Duration of Event 

r Time to reach steady state 

T Lag Time 

B Bunge Model Constant 

Kp Permeability Coefficient from Water 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

TABLE 4.50 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

ADULT RECREATIONAL USERS TO MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Units AME AME 

Value Rationale/ 

Reference 

(mg/L) Max or 95% UCL U.S. EPA. December 2002 

(Uhr) 0.01 U.S. EPA Region 4, May 2000 

(days/year) 52 Professional judgement 

(years) 24 U.S. EPA, May 1993 

(hr/day) 4 Professional judgement 

(kg) 70 U.S. EPA, May 1993 

(days) 25550 U.S. EPA, December 1989 

(days) 8760 U.S. EPA, December 1989 

mg/L Max or 95% UCL U.S. EPA, December 2002 

cm' 9,070 USEPA, August 1997 

mg/cm2-event chemical-specific U.S. EPA, July 2004 

event/day 1 Professional judgement 

years 24 U.S. EPA, May 1993 

days/year 52 Professional judgement 

hour/event 4 Professional judgement 

hour/event chemical-specific U.S. EPA, July 2004 

hour/event chemical-specific U.S. EPA, July 2004 

dimensionless chemical-specific U.S. EPA, July 2004 

cm/hour chemical-specific U.S. EPA, July 2004 

kg 70 U.S. EPA, May 1993 

days 25,550 U.S. EPA, December 1989 

days 8,760 U.S. EPA, December 1989 

ua11y Intake <.;alcU1at1ons 
Ingestion Intake= (IRgw x EF x ED) I (BW x AT) 
Dermal Intake= (Ax EV x ED x EF) I (BW x AT) 

CTE 

Value 

Maximum 

0.01 

26 

7 

2 

70 

25550 

2,555 

Maximum 

9,070 

chemical-specific 

1 

7 

26 

2 

chemical-specific 

chemical-specific 

chemical-specific 

chemical-specific 

70 

25,550 

2,555 

CTE 

Rationale/ 

Reference 

U.S. EPA, December 2002 

U.S. EPA Region 4, May 2000 

Professional judgement 

U.S. EPA, May 1993 

Professional judgement 

U.S. EPA, May 1993 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

U.S. EPA, December 2002 

USEPA, August 1997 

U.S. EPA. July 2004 

Professional judgement 

U.S. EPA. May 1993 

Professional judgement 

Professional judgement 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, May 1993 

USEPA, December 1989 

USEPA, December 1989 

Cancer Ingestion lntake(RME) = 2.79E-05 
Noncancer Ingestion lntake(RME) = 8. 14E-05 

Cancer Ingestion lntake(CTE) = 2.04E-06 
Noncancer Ingestion lntake(CTE) = 2.04E-05 

Cancer Dermal lntake(RME) = 6.33E+OO 
Noncancer Dermal lntake(RME) = 1.85E+01 

Cancer Dermal lntake(CTE) = 9.23E-01 
Noncancer Dermal lntake(CTE) = 9.23E+OO 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mg/kg·day)= 

Cw x IR x ET x EF x ED 
BW xAT 

The equations and parameters for 

for estimating DAevent and the chemical-

specific dermally absorbed dose from 

water (DAD) are provided in Section 7.3.4.: 

of the text. 

USEPA, July 2004 

SWMU13SWAdultRecrRMEMainstream.xls 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH MAINSTREAM ~URFACE WATER 
ADULT RECREATIONAL USERS- REASONABLE MAXIMUM EXPOSURE (RME) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES· 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04113105 

U S EPA July 2004 . . . 
DERMAL CONTACT: DAD : (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: DAevent : Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t', DAevent : 2FA x Kp x C x CF x (6T x tevenV3.1416)0 5 

WHERE: DAD: DERMALLY ABSORBED DOSE (MG/KG/DAY) IF tevent > !', DAevent : FA x Kp x C x CF x ((tevenV(1 + B)) + (2T x ((1+3B+3s')/(1 + B)2
))) 

DAevent: ABSORBED DOSE PER EVENT (MG/CM 2/EVENT) 

A: SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) WHERE: FA: FRACTION ABSORBED (DIMENSIONLESS) 

EV: EVENT FREQUENCY (EVENTS/DAY) Kp: PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
ED: EXPOSURE DURATION (YEARS) C: CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
EF: EXPOSURE FREQUENCY (DAYS/YEAR) tevent: DURATION OF EVENT (HR/EVENT) 

BW: BODY WEIGHT(KG) CF: CONVERSION FACTOR (1U1000 CM 3
) 

AT: AVERAGING TIME (DAYS) r: TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T: LAG TIME (HOUR/EVENT) 
B: BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL SWCONC. ORGANIC OR t• (HR) tevent T(HR) Kp(CM/HR) B FA DAevent 
(mg/L) INORGANIC? 

ROX I I 9.90E-03 0 4.42E+OO 4.00E+OO 1.84E+OO 3.39E-04 I 1.94E-03 1 2.52E-08 
Barium I I 2.BOE-01 i 4.00E+OO 1.00E-03 I 1 1.12E-06 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.50 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FILL B) 

Scenario Tlmeframe: Future 
Medium: Surface Water 

Exposure Medium: Surtace Water 

Exposure Point: Mainstream 
Receptor Population: Recreational User 
Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

ROX 9.90E-03 

Barium 2.80E-01 

(total) 

ROX 9.90E-03 

Barium 2.80E-01 

(total) 

Medium Route 
EPC EPC 

Units Value 

mg IL 9.90E-03 

mg IL 2.80E-01 

mg IL 9.90E-03 

mg IL 2.80E-01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 
Calculation (1) 

mg/L M 8.1E-07 mg/kg-day 3.00E-03 mg/kg-day 

mg/L M 2.3E-05 mg/kg-day 7.00E-02 mg/kg-day 

mg/L M 4.6E-07 mg/kg-day 3.00E-03 mg/kg-day 

mg/L M 2.1E-05 mg/kg-day 4.90E-03 mg/kg-day 

Reference Reference 
Concentration Concentration 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Hazard 

Quotient 

2.7E-04 

3.3E-04 

5.9E-04 

1.SE-04 

4.2E-03 

4.4E-03 

5.0E-03 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.50 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Mainstream 

Receptor Population: RecreationaJ User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

ROX 9.90E-03 

Barium 2.80E-01 

(total) 

ROX 9.90E-03 

Barium 2.SOE-01 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

9.90E-03 mg/L M 2.8E-07 mg/kg-day 

2.80E-01 mg/L M 7.8E-06 mg/kg-day 

9.90E-03 mg/L M 1.6E-07 mg/kg-day 

2.80E-01 mg/L M 7.1E-06 mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

1.10E-01 (mg/kg-day)" 

(mg/kg-day)" 

1.10E-01 (mg/kg-day)" 

(mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

3.0E-08 

3.0E-08 

1.SE-08 

1.8E-08 

4.SE-08 



CALCULATION OF DAevent ·EXPOSURES THROUGH DERMAL CONTACT WITH MAINSTREAM SURFACE WATER 
ADULT RECREATIONAL USERS- CENTRAL TENDENCY EXPOSURE (CTE) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U.S. EPA, July 2004 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < r. DAevent = 2FA x Kp x C x CF x (6T x tevent/3.1416)05 

WHERE: DAD= DERMALLY ABSORBED DOSE (MG/KG/DAY) IF tevent > r. DAevent =FA x Kp x C x CF x ((tevent/(1 + B)) + (2T x ((1+3B+313')/(1 + B)2
))) 

DAevent =ABSORBED DOSE PER EVENT (MG/CM 2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 

EV= EVENT FREQUENCY (EVENTS/DAY) Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
ED= EXPOSURE DURATION (YEARS) C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
EF =EXPOSURE FREQUENCY (DAYS/YEAR) tevent =DURATION OF EVENT (HR/EVENT) 

BW =BODY WEIGHT(KG) CF= CONVERSION FACTOR (1U1000 CM 3
) 

AT= AVERAGING TIME (DAYS) 1' =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T =LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL SWCONC. ORGANIC OR t* (HR) tevent T(HR) Kp(CM/HR) B FA DAevent 
(mg/L) INORGANIC? 

ROX I I 9.90E-03 0 4.42E+OO 2.00E+OO 1.84E+OO 3.39E-04 I 1.94E-03 1 1.78E-08 
Barium I I 2.BOE-01 i 2.00E+OO 1.00E-03 I 1 5.60E-07 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.50a - CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surtace Water 

Exposure Medium: Surface Water 

Exposure Point: Mainstream 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

RDX 9.90E-03 

Barium 2.BOE-01 

(total) 

RDX 9.SOE-03 

Barium 2.BOE-01 

(total) 

Medium Route 

EPC EPC 

UnitS Value 

mg/L 9.90E-03 

mg/L 2.BOE-01 

mg/L 9.90E-03 

mg/L 2.BOE-01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 

Calculation (1) 

mg/L M 2.0E-07 mg/kg-day 3.00E-03 mg/kg-day 

mg/L M 5.7E-06 mg/kg-day 7.00E-02 mg/kg-day 

mg/L M 1.SE-07 mg/kg-day 3.00E-03 mg/kg-day 

mg/L M 5.2E-06 mg/kg-day 4.90E-03 mg/kg-day 

Reference Reference 

Concentration Concentra11on 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Hazard 

Quotient 

6.7E·05 

8.1E-05 

1.SE-04 

5.5E-05 

1.1E-03 

1.1E-03 

1.3E-03 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.50a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO MAINSTREAM SURFACE WATER 

SWMU 13 {MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Mainstream 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

RDX 9.90E-03 

Barium 2.80E-01 

(total) 

RDX 9.90E-03 

Barium 2.80E-01 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

9.90E-03 mg/L M 2.0E-08 mg/kg-day 

2.80E-01 mg/L M 5.7E-07 mg/kg-day 

9.90E-03 mg/L M 1.6E-08 mg/kg-day 

2.BOE-01 mg/L M 5.2E-07 mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

1.10E-01 (mg/kg-day)" 

(mg/kg-day)"' 

1.10E-01 (mg/kg-day)" 

(mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

2.2E-09 

2.2E-09 

1.8E-09 

1.BE-09 

4.0E-09 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: CurrenVFuture 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Mainstream 

Receptor Population: Residents 

Receptor Age: Child 

Para.mete1 Parameter Definition 

Code 

Cw Chemical Concentration in Water 

IR Ingestion Rate of Surface Water 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Cw Chemical Concentration in Water 

A Skin Surface Area 

DAevent Absorbed Dose per Event 

EV Event Frequency 

ED Exposure Duration 

EF Exposure Frequency 

tavent Duration of Event 

r Time to reach steady state 

T Lag Time 

B Bunge Model Constant 

Kp Permeability Coefficient from Water 

BW Body Weight 

AT-C Averaging Time (Cancer)' 

AT-N Averaging Time (Non-Cancer) 

TABLE 4.51 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

FUTURE CHILD RESIDENTS TO MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, IN DIANA 

Units AME AME 

Value Rationale/ 

Reference 

(mg/L) Max or 95% UCL U.S. EPA, December 2002 

(Uhr) 0.05 U.S. EPA Region 4, May 2000 

(days/year) 52 Professional judgement 

(years) 6 U.S. EPA, May 1993 

(hr/day) 4 Professional judgement 

(kg) 15 U.S. EPA, May 1993 

(days) 25550 U.S. EPA. December 1989 

(days) 2190 U.S. EPA, December 1989 

mg/L Max or 95% UCL U.S. EPA, December 2002 

cm' 3,300 1/2 total body area (EPA 2004) 

mg/cm2-event chemical-specific U.S. EPA, July 2004 

event/day 1 Professional judgement 

years 6 U.S. EPA, May 1993 

days/year 52 Professional judgement 

hour/event 4 Professional judgement 

hour/event chemical-specific U.S. EPA, July 2004 

hour/event chemical-specific U.S. EPA, July 2004 

dimensionless chemical-specific U.S. EPA, July 2004 

cm/hour chemical-specific U.S. EPA, July 2004 

kg 15 U.S. EPA, May 1993 

days 25,550 U.S. EPA, December 1989 

days 2,190 U.S. EPA, Dec.ember 1989 

ua11y 1nta1<e 1.;a1cu1at1ons 
Ingestion Intake= (IRgw x EF x ED) I (BW x AT) 
Dermal Intake= (Ax EV x ED x EF) I (BW x AT) 

CTE 

Value 

Maximum 

0.05 

26 

2 

2 

15 

25550 

730 

Maximum 

3,300 

1 

2 

26 

2 

chemical-specific 

chemical-specific 

chemical-specific 

chemical-specific 

15 

25,550 

730 

CTE 

Rationale/ 

Reference 

U.S. EPA. December 2002 

U.S. EPA Region 4, May 2000 

Professional judgement 

U.S. EPA, May 1993 

Professional judgement 

U.S. EPA, May 1993 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

U.S. EPA, December 2002 

1/2 total body area (EPA 2004) 

U.S. EPA, July 2004 

Professional judgement 

U.S. EPA, May 1993 

Professional judgement 

Professional judgement 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, May 1993 

USEPA, December 1989 

USEPA. December 1989 

Cancer Ingestion lntake(RME) = 1.63E-04 
Noncancer Ingestion lntake(RME) = 1.90E-03 

Cancer Ingestion lntake(CTE) = 1.36E-05 
Noncancer Ingestion lntake(CTE) = 4.75E-04 

Cancer Dermal lntake(RME) = 2.69E+OO 
Noncancer Dermal lntake(RME) = 3. 13E+01 

Cancer Dermal lntake(CTE) = 4.48E-01 
Noncancer Dermal lntake(CTE) = 1.57E+01 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mg/kg-day)= 

Cw x IR x ET x EF x ED 
BW x AT 

The equations and parameters for 

for estimating DAevent and the chemical-

specific dermally absorbed dose from 

water (DAD) are provided in Section 7.3.4.: 

of the text. 

USEPA, July 2004 

SWMU 13SWChildResRMEMainstream.xls 



CALCULATION OF DAevent ·EXPOSURES THROUGH DERMAL CONTACT WITH MAINSTREAM SURFACE WATER 
FUTURE CHILD RESIDENTS· REASONABLE MAXIMUM EXPOSURE (RME) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U.S. EPA, July 2004 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: DAevent = Kp x C x !event x CF 

FOR ORGANICS: IF !event< t', DAevent = 2FA x Kp x C x CF x (6T x tevenl/3.1416)0 5 

WHERE: DAD= DERMALL Y ABSORBED DOSE (MG/KG/DAY) IF tevent > t', DAevent ="FA x Kp x C x CF x ((tevenV(1 + B)) + (2T x ((1+3B+3B')/(1 + B)2
))) 

DAevent =ABSORBED DOSE PER EVENT (MG/CM 2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 

EV= EVENT FREQUENCY (EVENTS/DAY) Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
ED= EXPOSURE DURATION (YEARS) C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
EF =EXPOSURE FREQUENCY (DAYS/YEAR) !event= DURATION OF EVENT (HR/EVENT) 

BW = BODY WEIGHT(KG) CF= CONVERSION FACTOR (1L/1000 CM 3
) 

AT= AVERAGING TIME (DAYS) t' =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 

T =LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL SWCONC. ORGANIC OR t* (HR) tevent T(HR) Kp(CM/HR) B FA DAevent 
(mg/L) INORGANIC? 

RDX I I 9.90E-03 0 4.42E+OO 4.00E+OO 1.84E+OO 3.39E-04 I 1.94E-03 1 2.52E-OB 
Barium I I 2.BOE-01 i 4.00E+OO 1.00E-03 I 1 1.12E-06 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: CurrenVFuture 

Medium: Surtace Water 

Exposure Medium: Suriace Water 
Exposure Point: Mainstream 

Receptor Population: Residents 

Receptor Age: Child 

Chemical 

of Potential 

Concern 

ROX 

Barium 

(total) 

ROX 

Barium 

(total) 

Medium 

EPC 

Value 

9.90E·03 

2.BOE·01 

9.90E·03 

2.BOE-01 

TABLE 7.51 · REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference Reference 
EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Unils 

Units Value Units for Hazard Units 

Calculation (1) 

mg/L 9.90E·03 mg/L M 1.9E·05 mg/kg-day 3.00E-03 mg/kg-day 

mg/L 2.BOE-01 mg/L M 5.3E-04 mg/kg-day 7.00E-02 · mg/kg-day 

mg/L 9.90E-03 mg/L M 7.9E-07 mg/kg-day 3.00E-03 mg/kg-day 

mg/L 2.BOE-01 mg/L M 3.SE·OS mg/kg-day 4.90E-03 mg/kg-day 

Reference Reference 

Concentration Concentration 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (A) EPC selected for hazard calculation. 

Hazard 

Quotient 

6.3E·03 

7.6E·03 

1.4E-02 

2.6E·04 

7.2E-03 

7.4E-03 

2.1 E-02 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.51 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: CurrenVFuture 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Mainstream 

Receptor Population: Residents 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

ROX 9.90E-03 

Barium 2.80E-01 

(total) 

ROX 9.90E-03 

Barium 2.80E-01 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

9.90E-03 mg/L M 1.6E-06 mg/kg-day 

2.80E-01 mg/L M 4.6E-05 mg/kg-day 

9.90E-03 mg/L M 6.8E-08 mg/kg-day 

2.80E-01 mg/L M 3.0E-06 mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

1.10E-01 (mg/kg-day)' 

(mg/kg-day)' 1 

1.10E-01 (mg/kg-day)' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

1.8E-07 

1.BE-07 

7.4E-09 

7.4E-09 

1.SE-07 



CALCULATION OF DAevent ·EXPOSURES THROUGH DERMAL CONTACT WITH MAINSTREAM SURFACE WATER 
FUTURE CHILD RESIDENTS- CENTRAL TENDENCY EXPOSURE (CTE) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES· 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U S EPA July 2004 .. ' 
DERMAL CONT ACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: DAevent = Kp x C x !event x CF 

FOR ORGANICS: IF tevent < t', DAevent = 2FA x Kp x C x CF x (6T x tevent/3.1416)05 

WHERE: DAD= DERMALLY ABSORBED DOSE (MG/KG/DAY) IF tevent > t', DAevent =FA x Kp x C x CF x ((tevent/(1 + B)) + (2T x ((1+3B+3B')i(1 + B)2
))) 

DAevent =ABSORBED DOSE PER EVENT (MG/CM 2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 

EV= EVENT FREQUENCY (EVENTS/DAY) Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 

ED= EXPOSURE DURATION (YEARS) C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 

EF =EXPOSURE FREQUENCY (DAYS/YEAR) tevent =DURATION OF EVENT (HR/EVENT) 

BW = BODY WEIGHT(KG) CF= CONVERSION FACTOR (1U1000 CM 3
) 

AT= AVERAGING TIME (DAYS) I'= TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 

T =LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL SWCONC. ORGANIC OR t* (HR) tevent T(HR) Kp (CM/HR) B FA DAevent 
(mg/L) INORGANIC? 

ROX I I 9.90E-03 0 4.42E+OO 2.00E+OO 1.84E+OO 3.39E-04 I 1.94E-03 1 1.78E-08 

Barium I I 2.BOE-01 i 2.00E+OO 1.00E-03 I 1 5.60E-07 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surtace Water 

Exposure Medium: Surtace Water 

Exposure Point: Mainstream 
Receptor Population: Residents 

Receptor Age: Child 

Chemical 

of Potential 

Concern 

RDX 

Barium 

(total) 

RDX 

Barium 

(total) 

Medium 
EPC 

Value 

9.90E-03 

2.BOE-01 

9.90E-03 

2.BOE-01 

TABLE 7.51a- CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference Reference 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units Value Units for Hazard Units 
Calculation (1) 

mg/L 9.90E-03 mg/L M 4.7E-06 mg/kg-day 3.00E-03 mg/kg-day 

mg/L 2.BOE-01 mg/L M 1.3E-04 mg/kg-day 7.00E-02 mg/kg-day 

mg/L 9.90E-03 mg/L M 2.BE-07 mg/kg-day 3.00E-03 mg/kg-day 

mg/L 2.BOE-01 mg/L M 8.BE-06 mg/kg-day 4.90E-03 mg/kg-day 

Reference Reference 

Concentration Concentration 
Units 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Hazard 

Quotient 

1.6E-03 

1.9E-03 

3.SE-03 

9.3E·05 

1.BE·03 

1.9E-03 

5.4E-03 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.51a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Mainstream 

Receptor Population: Residents 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

ROX 9.90E-03 

Barium 2.80E-01 

(total) 

ROX 9.90E-03 

Barium 2.80E-01 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

9.90E-03 mg/L M 1.3E-07 mg/kg-day 

2.80E-01 mg/L M 3.8E-06 mg/kg-day 

9.90E-03 mg/L M 8.0E-09 mg/kg-day 

2.80E-01 mg/L M 2.SE-07 mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

1.10E-01 (mg/kg-day)' 

(mg/kg-day)" 

1.10E-01 (mg/kg-day)' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

1.5E-08 

1.SE-08 

8.8E-10 

8.8E-10 

1.GE-08 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Mainstream 

Receptor Population: Residents 

Receptor Age: Adult 

Paramete1 Parameter Definition 

Code 

Cw Chemical Concentration in Water 

IR Ingestion Rate of Surface Water 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Cw Chemical Concentration in Water 

A Skin Surface Area 

DAevent Absorbed Dose per Event 

EV Event Frequency 

ED Exposure Duration 

EF Exposure Frequency 

tevent Duration of Event .. Time to reach steady state 

T Lag Time 

B Bunge Model Constant 

Kp Permeability Coefficient from Water 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

TABLE 4.52 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

FUTURE ADULT RESIDENTS TO MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Units AME AME 

Value Rationale/ 

Reference 

(mg/L) Max or 95% UCL U.S. EPA, December 2002 

(Uhr) O.Q1 U.S. EPA Region 4, May 2000 

(days/year) 52 Professional judgement 

(years) 24 U.S. EPA, May 1993 

(hr/day) 4 Professional judgement 

(kg) 70 U.S. EPA, May 1993 

(days) 25550 U.S. EPA, December 1989 

(days) 8760 U.S. EPA, December 1989 

mg/L Max or 95% UCL U.S. EPA, December 2002 

cm' 9,070 USEPA, August 1997 

mg/cm2-event chemical-specific U.S. EPA, July 2004 

event/day 1 Professional judgement 

years 24 U.S. EPA, May 1993 

days/year 52 Professional judgement 

hour/evBnt 4 Professional judgement 

hour/event chemical-specific U.S. EPA, July 2004 

hour/event chemical-specific U.S. EPA, July 2004 

dimensionless chemical-specific U.S. EPA, July 2004 

cm/hour chemical-specific U.S. EPA, July 2004 

kg 70 U.S. EPA, May 1993 

days 25,550 U.S. EPA, December 1989 

days 8,760 U.S. EPA, December 1989 

ua11y Intake Ga1cu1at1ons 
Ingestion Intake= (IRgw x EF x ED) I (BW x AT) 
Dermal Intake= (Ax EV x ED x EF) I (BW x AT) 

CTE 

Value 

Maximum 

0.01 

26 

7 

2 

70 

25550 

2,555 

Maximum 

9,070 

chemical-specific 

1 

7 

26 
2 

chemical-specific 

chemical-specific 

chemical-specific 

chemical-specific 

70 

25,550 

2,555 

CTE 

Rationale/ 

Reference 

U.S. EPA, December 2002 

U.S. EPA Region 4, May 2000 

Professional judgement 

U.S. EPA, May 1993 

Professional judgement 

U.S. EPA, May 1993 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

U.S. EPA, December 2002 

USEPA, August 1997 

U.S. EPA, July 2004 

Professional judgement 

U.S. EPA, May 1993 

Professional judgement 

Professional judgement 

U.S. EPA, July 2004 

U.S. EPA. July 2004 

U.S. EPA. July 2004 

U.S. EPA, July 2004 

U.S. EPA, May 1993 

USEPA, December 1989 

USEPA, December 1989 

Cancer Ingestion lntake(RME) = 2.79E-05 
Noncancer Ingestion lntake(RME) = 8.14E-05 

Cancer Ingestion lntake(CTE) = 2.04E-06 
Noncancer Ingestion lntake(CTE) = 2.04E-05 

Cancer Dermal lntake(RME) = 6.33E+OO 
Noncancer Dermal lntake(RME) = 1.85E+01 

Cancer Dermal lntake(CTE) = 9.23E-01 
Noncancer Dermal lntake(CTE) = 9.23E+OO 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mg/kg·day)= 

Cw x IR x ET x EF x ED 
SW x AT 

The equations and parameters for 

for estimating DAevent and the chemical-

specific dermally absorbed dose from 

water (DAD) are provided in Section 7.3.4.: 

of the text. 

USEPA, July 2004 

SWMU13SWAdultResRMEMainstream.xls 



CALCULATION OF DAevent ·EXPOSURES THROUGH DERMAL CONTACT WITH MAINSTREAM SURFACE WATER 
FUTURE ADULT RESIDENTS- REASONABLE MAXIMUM EXPOSURE (RME) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES· 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U.S. EPA, July 2004 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )l(BW x AT) FOR INORGANICS: DAevent = Kp x C x !event x CF 

FOR ORGANICS: IF tevent < t', DAevent = 2FA x Kp x C x CF x (6T x tevent/3.1416)05 

WHERE: DAD= DERMALLY ABSORBED DOSE (MG/KG/DAY) IF tevent > t', DAevent =FA x Kp x C x CF x ((tevent/(1 + B)) + (2T x ((1+3B+3s')l(1 + B)2
))) 

DAevent =ABSORBED DOSE PER EVENT (MGICM 2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2) WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 

EV= EVENT FREQUENCY (EVENTS/DAY) Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 

ED= EXPOSURE DURATION (YEARS) C =CONCENTRATION OF CHEMICAL IN WATER (MGIL) 

EF =EXPOSURE FREQUENCY (DAYS/YEAR) !event= DURATION OF EVENT (HR/EVENT) 

BW = BODY WEIGHT(KG) CF= CONVERSION FACTOR (1U1000 CM 3
) 

AT= AVERAGING TIME (DAYS) t' =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 

T =LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL SWCONC. ORGANIC OR t• (HR) !event T(HR) Kp (CM/HR) B FA DAevent 
(mg/L) INORGANIC? 

RDX I I 9.90E-03 0 4.42E+OO 4.00E+OO 1.84E+OO 3.39E-04 I 1.94E-03 1 2.52E-08 

Barium I I 2.BOE-01 i 4.00E+OO 1.00E-03 I 1 1.12E-06 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point Mainstream 
Receptor Populalion: Residents 

Receplor Age: Adult 

Chemical 

of Potential 

Concern 

RDX 

Barium 

(total) 

RDX 

Barium 

(total) 

Medium 

EPC 

Value 

9.90E-03 

2.BOE-01 

9.90E-03 

2.BOE-01 

TABLE 7.52 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSU.RE OF FUTURE ADULT RESIDENTS TO MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE. INDIANA 

Medium Route Route EPC Intake Intake Reference Reference 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units Value Units for Hazard Uni ls 
Calculation (1) 

mg IL 9.90E-03 mg/L M 8.1E-07 mg/kg-day 3.00E-03 mg/kg-day 

mg IL 2.BOE-01 mgll M 2.3E-05 mg/kg-day 7.00E-02 mglkg·day 

mg IL 9.90E-03 mg/L M 4.6E-07 mg/kg-day 3.00E-03 mg/kg·day 

mg/L 2.BOE-01 mg IL M 2.1E-05 mg/kg-day 4.90E-03 mg/kg-day 

Reference Reference 

Concenlration Concentra!ion 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculalion. 

Hazard 

Ou orient 

2.7E·04 

3.3E·04 

5.9E-04 

1.5E·04 

4.2E-03 

4.4E-03 

5.0E·03 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.52 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Mainstream 

Receptor. Population: Residents 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

RDX 9.90E-03 

Barium 2.80E-01 

(total) 

RDX 9.90E-03 

Barium 2.80E-01 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

9.90E-03 mg/L M 2.8E-07 mg/kg-day 

2.80E-01 mg/L M 7.8E-06 mg/kg-day 

9.90E-03 mg/L M 1.SE-07 mg/kg-day 

2.80E-01 mg/L M 7.1E-06 mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

1.10E-01 (mg/kg-day) 

(mg/kg-day)"' 

1.10E-01 (mg/kg-day) 

(mg/kg-day) 1 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

3.0E-08 

3.0E-08 

1.8E-08 

1.8E-08 

4.SE-08 



CALCULATION OF DAevent ·EXPOSURES THROUGH DERMAL CONTACT WITH MAINSTREAM SURFACE WATER 
FUTURE ADULT RESIDENTS- CENTRAL TENDENCY EXPOSURE (CTE) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U S EPA July 2004 .. 
' 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < r. DAevent = 2FA x Kp x C x CF x (6T x tevenl/3.1416)05 

WHERE: DAD= DERMALLY ABSORBED DOSE (MG/KG/DAY) IF tevent > r. DAevent =FA x Kp x C x CF x ((tevenV(1 + B)) + (2T x ((1+3B+3s')/(1 + B)2
))) 

DAevent =ABSORBED DOSE PER EVENT (MG/CM 2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 

EV= EVENT FREQUENCY (EVENTS/DAY) Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
ED= EXPOSURE DURATION (YEARS) C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 

EF =EXPOSURE FREQUENCY (DAYS/YEAR) tevent =DURATION OF EVENT (HR/EVENT) 

BW = BODY WEIGHT(KG) CF= CONVERSION FACTOR (1U1000 CM 3
) 

AT= AVERAGING TIME (DAYS) r =TIME IT TAKES TO REACH STEADY·STATE (HOUR/EVENT) 
T =LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL SWCONC. ORGANIC OR t* (HR) tevent T(HR) Kp(CM/HR) B FA DAevent 
(mg/L) INORGANIC? 

RDX I I 9.90E-03 0 4.42E+OO 2.00E+OO l.84E+OO 3.39E-04 I 1.94E-03 1 1.78E-08 
Barium I I 2.BOE-01 i 2.00E+OO 1.00E-03 I 1 5.60E-07 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surtace Water 

Exposure Medium: Surface Water 
Exposure Point: Mainstream 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical 

of Potential 

Concern 

RDX 

Barium 

(total) 

RDX 

Barium 

(total) 

Medium 

EPC 

Value 

9.90E-03 

2.SOE-01 

9.90E-03 

2.SOE-01 

TABLE 7.52a - CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference Reference 
EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units Value Units for Hazard Units 

Calculation (1) 

mg/L 9.90E-03 mg/L M 2.0E-07 mg/kg-day 3.00E-03 mg/kg-day 

mg/L 2.SOE-01 mg/L M 5.7E-06 mg/kg-day 7.00E-02 mg/kg-day 

mg/L 9.90E-03 mg/L M 1.6E-07 mg/kg-day 3.00E-03 mg/kg-day 

mg IL 2.SOE-01 mg/L M 5.2E-06 mg/kg-day 4.90E-03 mg/kg-day 

Reference Reference 
Concentration Concentration 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Hazard 
Quotient 

6.7E-05 

8.1E-05 

1.SE-04 

5.5E-05 

1.1E-03 

1.1E-03 

1.3E·03 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.52a - CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO MAINSTREAM SURFACE WATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Mainstream 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

ROX 9.90E-03 

Barium 2.BOE-01 

(total) 

ROX 9.90E-03 

Barium 2.BOE-01 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

9.90E-03 mg/L M 2.0E-08 mg/kg-day 

2.BOE-01 mg/L M 5.7E-07 mg/kg-day 

9.90E-03 mg/L M 1.6E-08 mg/kg-day 

2.BOE-01 mg/L M 5.2E-07 mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

1.10E-01 (mg/kg-day)' 

(mg/kg-day)" 

1.10E-01 (mg/kg-day)' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

2.2E-09 

2.2E-09 

1.BE-09 

1.SE-09 

4.0E-09 



TABLE 4.53 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF MAINTENANCE WORKERS TO MAINSTREAM SEDIMENT 

SWMU 13 (MINE FILL 8) 

Exposure 

Route 

Ingestion 

De nm al 

Scenario Timeframe: CurrenVFuture 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Mainstream Sediment 

Receptor Population: Maintenance Worker 

Receptor Age: Child 

Paramete1 Parameter Definition 

Code 

Csed Chemical Concentration in Sediment 

IR Ingestion Rate of Sediment 

Fi Fraclion Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csed Chemical Concentration in Sediment 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

uni!less 

days/vear 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 

24 Professional Judgment 12 Professional Judgment 

25 U.S. EPA, May 1993 9 U.S. EPA, May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA. December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA. May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

9,125 U.S. EPA, December 1999· 3,285 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

l.OE-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

3,300 U.S. EPA, July 2004 3,300 U.S. EPA, July 2004 

0.2 U.S. EPA, July 2004 0.02 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA. July 2004 

24 Professional Judgment 12 Professional Judgment 

25 U.S. EPA, December 1989 9 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA. May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

9,125 U.S. EPA, December 1989 3,285 U.S. EPA, December 1989 

1 CDI • Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 3.35E-OB 
Noncancer Ingestion Intake - RME = 9.39E-08 

Cancer Dermal Intake - RME = 2.21 E-07 
Noncancer Dermal Intake - RME = 6.20E-07 

SWMU 13SedMaintWRMEMainstream.xls Table4 

Cancer Ingestion Intake - CTE = 3.02E-09 
Noncancer Ingestion Intake - CTE = 2.35E-08 

Cancer Dermal Intake - CTE = 3.99E-09 
Noncancer Dermal Intake - CTE = 3.1 OE-08 

Intake Equation/ 

Model Name 

Ingestion CDl1" (mg/kg/day)= 

Csed x IR x Fix EF x ED x CF 

BW xAT 

U.S. EPA. December 1989 

Dermal CDl1" (mg/kg/day) = 

Csed x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA. December 1989 



. Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.53 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO MAINSTREAM SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Currenl/Future 
Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Mainstream Sediment 
Receptor Population: Maintenance Worker 
Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01E+02 

(total) 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium· 1.01E+02 

(total) 

Medium Roule 

EPC EPC 

Units Value 

mg/kg 1.37E+04 

mg/kg 4.70E+OO 

mg/kg 5.69E+01 

mg/kg 1.71E+01 

mg/kg 2.99E+05 

mg/kg 3.96E+03 

mg/kg 1.01E+02 

mg/kg 1.37E+04 

mg/kg 4.70E+OO 

mg/kg 5,69E+01 

mg/kg 1.71E+01 

mg/kg 2.99E+05 

mg/kg 3.96E+03 

mg/kg 1.01E+02 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 
Calculation ( 1) 

mg/kg M 1.3E-03 mg/kg-day 1.0E+OO mg/kg-day 

mg/kg M 4.4E-07 mg/kg-day 4.0E-04 mg/kg-day 

mg/kg M 5.3E-06 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M 1.6E-06 mg/kg-day 5.0E-04 mg/kg-day 

mg/kg M 2.8E-02 mg/kg-day 3.0E-01 mg/kg-day 

mg/kg M 3.7E-04 mg/kg-day 7.0E-02 mg/kg-day 

mg/kg M 9.5E-06 mg/kg-day 1.0E-03 mg/kg-day 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day 

mg/kg M mg/kg-day 6.0E-05 mg/kg-day 

mg/kg M 1.1E-06 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M 1.1E-08 mg/kg-day 2.SE-05 mg/kg-day 

mg/kg M mg/kg-day 3.0E-01 mg/kg-day 

mg/kg M mg/kg-day 2.BE-03 mg/kg-day 

mg/kg M mg/kg-day 2.6E-05 mg/kg-day 

Reference Reference Hazard 
Concentration Concentration Quotient 

Units 

NA NA 1.3E-03 

NA NA 1.lE-03 

NA NA 1.8E-02 

NA NA 3.2E-03 

NA NA 9.4E·02 

NA NA 5.3E-03 

NA NA 9.5E·03 

1.3E-01 

NA NA 

NA NA 

NA NA 3.SE-03 

NA NA 4.2E·04 
NA NA 

NA NA 

NA NA 

4.0E-03 

Total Hazard Index Across All Exposure Routes/Pathways 1.4E-01 

Dermal Absorotion Fraction from Soil(ABS) (LJSEPA July 2004): 

Arsenic - 0.03 

Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.53 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO MAINSTREAM SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Mainstream Sediment 

Receptor Population: Maintenance Worker 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01 E+02 

(total) 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01 E+02 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

1.37E+04 mg/kg M 4.6E-04 mg/kg-day 

4.70E+OO mg/kg M 1.6E-07 mg/kg-day 

5.69E+01 mg/kg M 1.9E·06 mg/kg-day 1.5E+OO 

1.71E+01 mg/kg M 5.7E-07 mg/kg-day 

2.99E+05 mg/kg M 1.0E·02 mg/kg-day 

3.96E+03 mg/kg M 1.3E-04 mg/kg·day 

1.01 E+02 mg/kg M 3.4E-06 mg/kg-day 

1.37E+04 mg/kg M mg/kg-day 

4.70E+OO mg/kg M mg/kg-day 

5.69E+01 mg/kg M 3.SE-07 mg/kg-day 1.5E+OO 

1.71E+01 mg/kg M 3.SE-09 mg/kg-day 

2.99E+05 mg/kg M mg/kg-day 

3.96E+03 mg/kg M mg/kg-day 

1.01E+02 mg/kg M mg/kg-day 

Cancer Slope 

Factor Units 

(mgtkg-day) 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)" 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)·• 

(mg/kg-day)"' 

(mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from So1l(ABS) (USEPA. July 2004): 
Arsenic - 0.03 

Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Exposure 
Route 

Ingestion 

Dermal 

TABLE 8.53a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO MAINSTREAM SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Mainstream Sediment 

Receptor Population: Maintenance Worker 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01 E+02 

(total) 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01 E+02 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation ( 1) Units 

1.37E+04 mg/kg M 4.1E-05 mg/kg-day 

4.70E+OO mg/kg M 1.4E-OB mg/kg-day 

5.69E+01 mg/kg M 1.7E-07 mg/kg-day 1.SE+OO 

1.71E+01 mg/kg M 5.2E-08 mg/kg-day 

2.99E+05 mg/kg M 9.0E-04 mg/kg-day 

3.96E+03 mg/kg M 1.2E-05 mg/kg-day 

1.01 E+02 mg/kg M 3.0E-07 mg/kg-day 

1.37E+04 mg/kg M mg/kg-day 

4.70E+OO mg/kg M mg/kg-day 

5.69E+01 mg/kg M 6.BE-09 mg/kg-day 1.SE+OO 

1.71E+01 mg/kg M 6.BE-11 mg/kg-day 

2.99E+05 mg/kg M mg/kg-day 

3.96E+03 mg/kg M mg/kg-day 

1.01 E+02 mg/kg M mg/kg-day 

Cancer Slope 

Factor Units 

(mg/kg-day)" 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)" 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

Arsenic - 0.03 

Cadmium - 0.001 
Other Metals - not evaluated for dermal contact with soil. 
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TABLE 7.53a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO MAINSTREAM SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Sediment 

Exposure Medium: Sediment 
Exposure Point: Mainstream Sediment 
Receptor Population: Maintenance Worker 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01E+02 

(total) 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01 E+02 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.37E+04 

mg/kg 4.70E+OO 

mg/kg 5.69E+01 

mg/kg 1.71E+01 

mg/kg 2.99E+05 

mg/kg 3.96E+03 

mg/kg 1.01E+02 

mg/kg 1.37E+04 

mg/kg 4.70E+OO 

mg/kg 5.69E+01 

mg/kg 1.71E+01 

mg/kg 2.99E+05 

mg/kg 3.96E+03 

mg/kg 1.01E+02 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 

Calculation (1) 

mg/kg M 3.2E-04 mg/kg-day 1.0E+OO mg/kg-day 

mg/kg M 1.1E-07 mg/kg-day 4.0E-04 mg/kg-day 

mg/kg M 1.3E-06 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M 4.0E-07 mg/kg-day 5.0E-04 mg/kg-day 

mg/kg M 7.0E-03 mg/kg-day 3.0E-01 mg/kg-day 

mg/kg M 9.3E-05 mg/kg-day 7.0E-02 mg/kg-day 

mg/kg M 2.4E-06 mg/kg-day 1.0E-03 mg/kg-day 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day 

mg/kg M mg/kg-day 6.0E-05 mg/kg-day 

mg/kg M 5.3E-08 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M 5.3E-10 mg/kg-day 2.5E-05 mg/kg-day 

mg/kg M mg/kg-day 3.0E-01 mg/kg-day 

mg/kg M mg/kg-day 2.SE-03 mg/kg-day 

mg/kg M mg/kg-day 2.6E-05 mg/kg-day 

Reference Rererence Hazard 

Concentralion Concentration Quotient 

Units 

NA NA 3.2E-04 

NA NA 2.SE-04 

NA NA 4.SE-03 

NA NA 8.0E-04 

NA NA 2.3E-02 

NA NA 1.3E-03 

NA NA 2.4E-03 

3.3E-02 

NA NA 

NA NA 

NA NA 1.SE-04 

NA NA 2.1E-05 

NA NA 

NA NA 

NA NA 

2.0E-04 

Total Hazard Index Across All Exposure Routes/Pathways 3.3E-02 

Dermal Absorption Fraction from Soil(ABSl (LJSEPA, July 2004): 

Arsenic - 0.03 

Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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TABLE 4.54 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF ADOLESCENT TRESPASSERS TO MAINSTREAM SEDIMENT 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: CurrenVFuture 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Mainstream Sediment 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17) 

Paramete Parameter Definition 

Code 

Csed Chemical Concentration in Sediment 

IR Ingestion Rate of Sediment 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csed Chemical Concentration in Sediment 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm' I day 

mg/cm2 

unilless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

tOO U.S. EPA, May 1993 50 U.S. EPA, May 1993 

1.0 U.S. EPA, May 1993 0.5 Professional Judgement 

26 Professional Judgement 13 Professional Judgement 

11 6 - 17 years of age 11 6 - 17 years of age 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA. December 1989 

43 U.S. EPA. August 1997 43 U.S. EPA. August 1997 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

4,015 U.S. EPA, December 1989 4,015 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

3,280 U.S. EPA, August 1997 3,100 U.S. EPA, August 1997 

0.2 U.S. EPA, July 2004 0.04 U.S. EPA. July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

26 Professional Judgment 13 Professional Judgment 

11 U.S. EPA, December 1989 11 U.S. EPA, December 1989 

43 U.S. EPA, August 1997 43 U.S. EPA. August 1997 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1989 

4,015 U.S. EPA, December 1989 4,015 U.S. EPA, December 1989 

1 CDI = Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IA x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - AME= 2.60E-08 
Noncancer Ingestion Intake - AME= 1.66E-07 

Cancer Dermal Intake - AME= 1.71 E-07 
Noncancer Dermal Intake - AME= 1.09E-06 

SWMU 13SedTrespAMEMainstream.xls Table4 

Cancer Ingestion Intake - CTE = 3.25E-09 
Noncancer Ingestion Intake - CTE = 2.07E-08 

Cancer Dermal Intake - CTE = 1.61 E-08 
Noncancer Dermal Intake - CTE = 1.03E-07 

Intake Equation/ 

Model Name 

Ingestion CDl1'
1 (mg/kg/day) = 

Csed x IA x Fi x EF x ED x CF 

BW xAT 

U.S. EPA, December 1989 

Dermal CDI'" (mg/kg/day) = 

Csed x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA. December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.54 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO MAINSTREAM SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
~edium: Sediment 
Exposure Medium: Sediment 

Exposure Point: Mainstream Sediment 
Receptor Population: Trespasser 
Receptor Age: Adolescent (age 6 - 17) 

Chemical Medium Medium Route 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Concern Value Units Value Units tor Hazard Units 

Calculation (1) 

Aluminum 1.37E+04 mg/kg 1.37E+04 mg/kg M 2.3E-03 mg/kg-day 1.0E+OO mg/kg-day NA 

Antimony 4.70E+OO mg/kg 4.70E+OO mg/kg M 7.BE-07 mg/kg-day 4.0E-04 mg/kg-day NA 

Arsenic 5.69E+01 mg/kg 5.69E+01 mg/kg M 9.4E-06 mg/kg-day 3.0E-04 mg/kg-day NA 

Cadmium 1.71E+01 mg/kg 1.71E+01 mg/kg M 2.BE-06 mg/kg-day 5.0E-04 mg/kg-day NA 

Iron 2.99E+05 mg/kg 2.99E+05 mg/kg M 5.0E-02 mg/kg-day 3.0E-01 mg/kg-day NA 

Manganese 3.96E+03 mg/kg 3.96E+03 mg/kg M 6.6E-04 mg/kg-day 7.0E-02 mg/kg-day NA 

Vanadium 1.01E+02 mg/kg 1.01E+02 mg/kg M 1.7E-05 mg/kg-day 1.0E-03 mg/kg-day NA 

(total) 

Aluminum 1.37E+04 mg/kg 1.37E+04 mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

Antimony 4.70E+OO mg/kg 4.70E+OO mg/kg M mg/kg-day 6.0E-05 mg/kg-day NA 

Arsenic 5.69E+01 mg/kg 5.69E+01 mg/kg M 1.9E-06 mg/kg-day 3.0E-04 mg/kg-day NA 

Cadmium 1.71E+01 mg/kg 1.71E+01 mg/kg M 1.9E-OB mg/kg-day 2.5E-05 mg/kg-day NA 

Iron 2.99E+05 mg/kg 2.99E+05 mg/kg M mg/kg-day 3.0E-01 mg/kg-day NA 

Manganese 3.96E+03 mg/kg 3.96E+03 mg/kg M mg/kg-day 2.BE-03 mg/kg-day NA 

Vanadium 1.01 E+02 mg/kg 1.01E+02 mg/kg M mg/kg-day 2.6E-05 mg/kg-day NA 

(total) 

Reference Hazard 

Concentration Quotient 

Units 

NA 2.3E-03 

NA 1.9E·03 

NA 3.1 E-02 

NA 5. ?E-03 

NA 1.7E-01 

NA 9.4E-03 

NA 1.7E-02 

2.3E-01 

NA 

NA 

NA 6.2E-03 

NA 7.4E·04 

NA 

NA 

NA 

6.9E-03 

Total Hazard Index Across All Exposure Routes/Pathways 2.4E-01 

Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004): 

Arsenic - 0.03 

Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Route 

Ingestion 

Dermal 

TABLE 8.54 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO MAINSTREAM SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Mainstream Sediment 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01 E+02 

(total) 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01E+02 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

1.37E+04 mg/kg M 3.6E-04 mg/kg-day 

4.70E+OO mg/kg M 1.2E-07 mg/kg-day 

5.69E+01 mg/kg M 1.5E-06 mg/kg-day 1.5E+OO 

1.71E+01 mg/kg M 4.SE-07 mg/kg-day 

2.99E+05 mg/kg M 7.BE-03 mg/kg-day 

3.96E+03 mg/kg M 1.0E-04 mg/kg-day 

1.01E+02 mg/kg M 2.6E-06 mg/kg-day 

1.37E+04 mg/kg M mg/kg-day 

4.70E+OO mg/kg M mg/kg-day 

5.69E+01 mg/kg M 2.9E-07 mg/kg-day 1.SE+OO 

1.71E+01 mg/kg M 2.9E-09 mg/kg-day 

2.99E+05 mg/kg M mg/kg-day 

3.96E+03 mg/kg M mg/kg-day 

1.01 E+02 mg/kg M mg/kg-day 

Cancer Slope 

Fac1or Units 

(mg/kg-day) 

(mg/kg-day) ' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day) 

(mg/kg-day)' 

(mg/kg-day}"' 

(mg/kg-day)' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day}"' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 
Arsenic - 0.03 
Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Route 
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TABLE 7.54a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO MAINSTREAM SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Sediment 

Exposure Medium: Sediment 
Exposure Point: Mainstream Sediment 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17) 

Chemical Medium Medium Route 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Concern Value Units Value Units for Hazard Units 

Calculation (1) 

Aluminum 1.37E+04 mg/kg 1.37E+04 mg/kg M 2.BE-04 mg/kg-day 1.0E+OO mg/kg-day NA 

Antimony 4.70E+OO mg/kg 4.70E+OO mg/kg M 9.7E-OB mg/kg-day 4.0E-04 mg/kg-day NA 

Arsenic 5.69E+01 mg/kg 5.69E+01 mg/kg M 1.2E-06 [Tlg/kg-day 3.0E-04 mg/kg-day NA 

Cadmium 1.71E+01 mg/kg 1.71E+01 mg/kg M 3.5E-07 ,;,g/kg-day 5.0E-04 mg/kg-day NA 

Iron 2.99E+05 mg/kg 2.99E+05 mg/kg M 6.2E-03 mg/kg-day 3.0E-01 mg/kg-day NA 

Manganese 3.96E+03 mg/kg 3.96E+03 mg/kg M B.2E-05 mg/kg-day 7.0E-02 mg/kg-day NA 

Vanadium 1.01 E+02 mg/kg 1.01E+02 mg/kg M 2.1E-06 mg/kg-day 1.0E-03 mg/kg-day NA 

(total) 

Aluminum 1.37E+04 mg/kg 1.37E+04 mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

Antimony 4.70E+OO mg/kg 4.70E+OO mg/kg M mg/kg-day 6.0E-05 mg/kg-day NA 

Arsenic 5.69E+01 mg/kg 5.69E+01 mg/kg M 1.BE-07 mg/kg-day 3.0E-04 mg/kg-day NA 

Cadmium 1.71E+01 mg/kg 1.71E+01 mg/kg M 1.BE-09 mg/kg-day 2.5E-05 mg/kg-day NA 

Iron 2.99E+05 mg/kg 2.99E+05 mg/kg M mg/kg-day 3.0E-01 mg/kg-day NA 

Manganese 3.96E+03 mg/kg 3.96E+03 mg/kg M mg/kg-day 2.BE-03 mg/kg-day NA 

Vanadium 1.01E+02 mg/kg 1 .01E+02 mg/kg M mg/kg-day 2.6E-05 mg/kg-day NA 

(total) 

Reference Hazard 

Concentration Quotient 

Units 

NA 2.BE-04 

NA 2.4E-04 

NA 3.9E-03 

NA 7.1E-04 

NA 2.lE-02 

NA 1.2E·03 

NA 2.lE-03 

2.9E·02 

NA 

NA 

NA 5.BE-04 

NA 7.0E·OS 

NA 

NA 

NA 

6.SE-04 

Total Hazard Index Across All Exposure Routes/Pathways 3.0E-02 

Dermal Absorption Fraction from Soil(ABSl IUSEPA. July 2004): 

Arsenic - 0.03 

Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.54a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO MAINSTREAM SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Mainstream Sediment 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 • 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+OS 

Manganese 3.96E+03 

Vanadium 1.01 E+02 

(lolal) 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71 E+Ol 

Iron 2.99E+OS 

Manganese 3.96E+03 

Vanadium 1.01 E+02 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

1.37E+04 mg/kg M 4.SE-05 mg/kg-day 

4.70E+OO mg/kg M 1.SE-08 mg/kg-day 

5.69E+01 mg/kg M 1.9E·07 mg/kg-day 1.SE+OO 

1.71E+01 mg/kg M 5.6E-08 mg/kg-day 

2.99E+05 mg/kg M 9.7E-04 mg/kg-day 

3.96E+03 mg/kg M 1.3E·05 mg/kg-day 

1.01E+02 mg/kg M 3.3E-07 mg/kg-day 

1.37E+04 mg/kg M mg/kg-day 

4.70E+OO mg/kg M mg/kg·day 

5.69E+01 mg/kg M 2.8E·08 mg/kg-day 1.SE+OO 

1.71E+01 mg/kg M 2.8E·10 mg/kg-day 

2.99E+OS mg/kg M mg/kg-day 

3.96E+03 mg/kg M mg/kg-day 

1.01 E+02 mg/kg M mg/kg-day 

Cancer Slope 

Factor Units 

(mg/kg-day) 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-dayr' 

(mg/kg-day)" 

(mg/kg-day)' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from So1l(ABS) (LJSEPA. July 2004): 

Arsenic - 0.03 

Cadmium - 0.001 
Other Metals - not evaluated for dermal contact with soil. 
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TABLE 4.55 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF CHILD RECREATIONAL USERS TO MAINSTREAM SEDIMENT 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Mainstream Sediment 

Receptor Population: Recreational User 

Receptor Age: Child 

Paramete1 Parameter Definition 

Code 

Csed Chemical Concentration in Sediment 

IA lngeslion Rate of Sediment 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weighl 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csed Chemical Concenlration in Sediment 

CF Conversion Factor 

SA Skin Surface Area 

AF Soll lo Skin Adherence Factor 

ABS Dermal Absorplion Faclor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weighl 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

uniUess 

days/year 

years 

kg 

davs 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

200 U.S. EPA. May 1993 100 U.S. EPA, May 1993 

0.5 Professional Judgment 0.5 Professional Judgmenl 

52 Professional Judgment 26 Professional Judgment 

6 U.S. EPA, May 1993 2 U.S. EPA. May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

15 U.S. EPA, May 1993 15 U.S. EPA. May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1989 

2,190 U.S. EPA, December 1989 730 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

3,300 1/2 tolal body area (EPA 2004) 3,300 1 /2 Iota I body area (EPA 2004) 

0.2 U.S. EPA, July 2004 0.04 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA. July 2004 

52 Professional Judgment 26 Professional Judgment 

6 U.S. EPA, December 1989 2 U.S. EPA, December 1989 

15 U.S. EPA, May 1993 15 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1989 

2,190 U.S. EPA, December 1989 730 U.S. EPA. December 1989 

1 CDI = Chronic Daily lnlake 

Daily Intake· Calculations 
Ingestion Intake= (JR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 8.14E-08 
Noncancer Ingestion Intake - RME = 9.50E-07 

Cancer Dermal Intake - RME = 5.37E-07 
Noncancer Dermal Intake - RME = 6.27E-06 
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Cancer Ingestion Intake - CTE = 6.?BE-09 
Noncancer Ingestion Intake - GTE = 2.37E-07 

Cancer Dermal Intake - GTE= 1.79E-08 
Noncancer Dermal Intake - CTE = 6.27E-07 

Intake Equation/ 

Model Name 

Ingestion CDI'" (mg/kg/day)= 

Csed x IA x Fi)( EF x ED x CF 

BW x AT 

U.S. EPA. December 1989 

DermalCDI (mg/kg/day) = 

Csed x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA, December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.55 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO MAINSTREAM SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Sediment 
Exposure Medium: Sediment 

Exposure Point: Mainstream Sediment 
Receptor Population: Recreational User 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01 E+02 

(total) 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01E+02 

(total) 

Medl'um Route 

EPC EPC 

Units Value 

mg/kg 1.37E+04 

mg/kg 4.70E+OO 

mg/kg 5.69E+01 

mg/kg 1.71E+01 

mg/kg 2.99E+05 

mg/kg 3.96E+03 

mg/kg 1.01E+02 

mg/kg 1.37E+04 

mg/kg 4.70E+OO 

mg/kg 5.69E+01 

mg/kg 1.71E+01 

mg/kg 2.99E+OS 

mg/kg 3.96E+03 

mg/kg 1.01E+02 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 
EPC Selected (Non·Cancer) (Non·Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation (1) 

mg/kg M 1.3E-02 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 4.5E-06 mg/kg-day 4.0E-04 mg/kg-day NA 

mg/kg M 5.4E-05 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 1.6E-05 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 2.BE-01 mg/kg-day 3.0E-01 mg/kg-day NA 

mg/kg M 3.BE-03 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 9.6E-05 mg/kg-day 1.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M mg/kg-day 6.0E-05 mg/kg-day NA 

mg/kg M 1.1E-05 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 1.1E-07 mg/kg-day 2.5E-05 mg/kg-day NA 

mg/kg M mg/kg-day 3.0E-01 mg/kg-day NA 

mg/kg M mg/kg-day 2.BE-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.6E-05 mg/kg-day NA 

Reference Hazard 
Concentration Quotient 

Units 

NA 1.3E-02 

NA 1.1E-02 

NA 1.BE-01 

NA 3.2E-02 

NA SSE-01 

NA 5.4E-02 

NA 9.6E-02 

1.3E+OO 

NA 

NA 

NA 3.6E-02 

NA 4.3E-03 

NA 

NA 

NA 

4.0E-02 

Total Hazard Index Across All Exposure Routes/Pathways 1.4E+OO 

Dermal Absorption Fraction from Soil(ABS) (USEPA. July 2004): 

Arsenic - 0.03 

Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.55 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO MAINSTREAM SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Mainstream Sediment 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01 E+02 

(total) 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01 E+02 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected lnlake lnlake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

1.37E+04 mg/kg M 1.1E-03 mg/kg-day 

4.70E+OO mg/kg M 3.SE-07 mg/kg-day 

5.69E+01 mg/kg M 4.6E-06 mg/kg-day 1.5E+OO 

1.71E+01 mg/kg M 1.4E-06 mg/kg-day 

2.99E+05 mg/kg M 2.4E-02 mg/kg-day 

3.96E+03 mg/kg M 3.2E-04 mg/kg-day 

1.01 E+02 mg/kg M 8.2E-06 mg/kg-day 

1.37E+04 mg/kg M mg/kg-day 

4.70E+OO mg/kg M mg/kg-day 

5.69E+01 mg/kg M 9.2E-07 mg/kg-day 1.5E+OO 

1.71E+01 mg/kg M 9.2E-09 mg/kg-day 

2.99E+05 mg/kg M mg/kg-day 

3.96E+03 mg/kg M mg/kg-day 

1.01 E+02 mg/kg M mg/kg-day 

Cancer Slope 

Factor Units 

(mg/kg-day) 

(mg/kg-day)' 

(mg/kg·day)' 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorot1on Fraction from So1l(ABSl (USEPA, July 2004): 

Arsenic - 0.03 

Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Exposure 
Route 

lngeslion 

Dermal 

TABLE 7.55a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO MAINSTREAM SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Sediment 

Exposure Medium: Sediment 
Exposure Point: Mainstream Sediment 
Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01E+02 

(total) 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01E+02 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.37E+04 

mg/kg 4.70E+OO 

mg/kg 5.69E+01 

mg/kg 1.71E+01 

mg/kg 2.99E+05 

mg/kg 3.96E+03 

mg/kg 1.01E+02 

mg/kg 1.37E+04 

mg/kg 4.70E+OO 

mg/kg 5.69E+01 

mg/kg 1.71E+01 

mg/kg 2.99E+05 

mg/kg 3.96E+03 

mg/kg 1.01E+02 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 
Calculation (1) 

mg/kg M 3.3E-03 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 1.1E-06 mg/kg-day 4.0E-04 mg/kg-day NA 

mg/kg M 1.4E-05 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 4.1E-06 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 7.1E-02 mg/kg-day 3.0E-01 mg/kg-day NA 

mg/kg M 9.4E-04 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 2.4E-05 mg/kg-day 1.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M mg/kg-day 6.0E-05 mg/kg-day NA 

mg/kg M 1.1E·06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 1.1E·08 mg/kg-day 2.5E·05 mg/kg-day NA 

mg/kg M mg/kg-day 3.0E-01 mg/kg-day NA 

mg/kg M mg/kg-day 2.BE-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.6E-05 mg/kg-day NA 

Reference Hazard 
Concentration Quotient 

Units 

NA 3.3E-03 

NA 2.BE-03 

NA 4 5E·02 

NA 8.1E·03 

NA 2.4E·01 

NA 1.3E·02 

NA 2.4E-02 

3.JE-01 

NA 

NA 

NA 3.6E-03 

NA 4.3E-04 

NA 

NA 

NA 

4.0E·03 

Total Hazard Index Across All Exposure Routes/Pathways 3.4E-01 

Dermal Absorption Fraction from Soil(ABS) (USEPA. July 2004): 

Arsenic - 0.03 

Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Ingestion 

Dermal 

TABLE 8.55a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO MAINSTREAM SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Mainstream Sediment 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01E+02 

(total) 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01 E+02 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

1.37E+04 mg/kg M 9.3E-05 mg/kg-day 

4.70E+OO mg/kg M 3.2E-08 mg/kg-day 

5.69E+01 mg/kg M 3.9E-07 mg/kg-day 1.5E+OO 

1.71 E+01 mg/kg M 1.2E-07 mg/kg-day 

2.99E+05 mg/kg M 2.0E-03 mg/kg-day 

3.96E+03 mg/kg M 2.7E-05 mg/kg-day 

1.01 E+02 mg/kg M 6.9E-07 mg/kg-day 

1.37E+04 mg/kg M mg/kg-day 

4.?0E+OO mg/kg M mg/kg-day 

5.69E+01 mg/kg M 3.1E-08 mg/kg-day 1.5E+OO 

1.71E+01 mg/kg M 3.1E-10 mg/kg-day 

2.99E+05 mg/kg M mg/kg-day 

3.96E+03 mg/kg M mg/kg-day 

1.01 E+02 mg/kg M mg/kg-day 

Cancer Slope 

Factor Units 

{mg/kg-day) 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)"' 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)"' 

(mg/kg-day)·• 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from So1l(ABSl (USEPA, July 2004): 

Arsenic - 0.03 

Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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TABLE 4.56 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF ADULT RECREATIONAL USERS TO MAINSTREAM SEDIMENT 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Denmal 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Mainstream Sediment 

Receptor Population: Recreational User 

Receptor Age: Adult 

Parameter Parameter Definition 

Code 

Csed Chemical Concenlration in Sediment 

IR Ingestion Rate of Sediment 

Fi Fraclion Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csed Chemical Concentration in Sediment 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Faclor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2iday 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME CTE CTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 

0.5 Professional Judgment 0.5 Professional Judgment 

52 Professional Judgment 26 Professional Judgment 

24 U.S. EPA, May 1993 7 U.S. EPA, May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA. December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 . 25,550 U.S. EPA, December 1989 

8,760 U.S. EPA, December 1989 2,555 U.S. EPA. December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

9,070 U.S. EPA, August 1997 9,070 U.S. EPA, August 1997 

0.07 U.S. EPA, July 2004 0.01 U.S. EPA. July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA. July 2004 

52 Professional Judgment 26 Professional Judgment 

24 U.S. EPA, December 1989 7 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA. May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1989 

8,760 U.S. EPA, December 1989 2,555 U.S. EPA. December 1989 

1 CDI = Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 3.49E-08 
Noncancer Ingestion Intake - RME = 1.02E-07 

Cancer Dermal Intake - RME = 4.43E-07 
Noncancer Dermal Intake - RME = 1.29E-06 

SWMU 13SedAdultRecrRMEMainstream.xls Table4 

Cancer Ingestion Intake - CTE = 2.54E-09 
Noncancer Ingestion Intake - CTE = 2.54E-08 

Cancer Dermal Intake - CTE = 9.23E-09 
Noncancer Dermal Intake - CTE = 9.23E-08 

Intake Equation/ 

Model Name 

Ingestion CDI'" (mg/kg/day) = 
Csed x IR x Fix EF x ED x CF 

BW xAT 

U.S. EPA. December 1989 

Dermal COi " (mg/kg/day) = 
Csed x CF x SA x AF x ABS x EF x ED 

BW xAT 

U.S. EPA, December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.56 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO MAINSTREAM SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Sediment 
Exposure Medium: Sediment 

Exposure Point: Mainstream Sediment 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01 E+02 

(total) 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01E+02 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.37E+04 

mg/kg 4.70E+OO 

mg/kg 5.69E+01 

mg/kg 1.71E+01 

mg/kg 2.99E+05 

mg/kg 3.96E+03 

mg/kg 1.01E+02 

mg/kg 1.37E+04 

mg/kg 4.70E+OO 

mg/kg 5.69E+01 

mg/kg 1.71E+01 

mg/kg 2.99E+05 

mg/kg 3.96E+03 

mg/kg 1.01E+02 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation (1) 

mg/kg M 1.4E-03 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 4.BE-07 mg/kg-day 4.0E-04 mg/kg-day NA 

mg/kg M 5.BE-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 1.7E·06 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 3.0E-02 mg/kg-day 3.0E-01 mg/kg-day NA 

mg/kg M 4.0E-04 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 1.0E-05 mg/kg-day 1.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M mg/kg-day 6.0E-05 mg/kg-day NA 

mg/kg M 2.2E-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 2.2E-08 mg/kg-day 2.5E-05 mg/kg-day NA 

mg/kg M mg/kg-day 3.0E-01 mg/kg-day NA 

mg/kg M mg/kg-day 2.BE-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.6E·05 mg/kg-day NA 

Reference Hazard 

Concentration Quotient 

Units 

NA 1.4E-03 

NA 1.2E-03 

NA 1.9E-02 

NA 3.5E-03 

NA 1.0E-01 

NA 5.BE-03 

NA 1.0E-02 

1.4E-01 

NA 

NA 

NA 7.4E-03 

NA 8 BE-04 

NA 

NA 

NA 

8.2E-03 

Total Hazard Index Across All Exposure Routes/Pathways 1.SE-01 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

Arsenic - 0.03 

Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 

SWMU 13SedAdultRecrRMEMainstream.xls Table? 4/13/2005 9:50 AM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.56 - REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO MAINSTREAM SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Mainstream Sediment 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 
Concern Value 

Aluminum 1.37E+04 

Antimony 4.70E+OO 
Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01E+02 

(total) 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01E+02 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation ( 1) Units 

1.37E+04 mg/kg M 4.SE-04 mg/kg-day 

4.70E+OO mg/kg M 1.6E·07 mg/kg-day 

5.69E+01 mg/kg M 2.0E-06 mg/kg-day 1.5E+OO 

1.71E+01 mg/kg M 6.0E-07 mg/kg-day 

2.99E+05 mg/kg M 1.0E-02 mg/kg-day 

3.96E+03 mg/kg M 1.4E-04 mg/kg-day 

1.01 E+02 mg/kg M 3.5E-06 mg/kg-day 

1.37E+04 mg/kg M mg/kg-day 

4.70E+OO mg/kg M mg/kg-day 

5.69E+01 mg/kg M 7.6E·07 mg/kg-day 1.5E+OO 

1.71E+01 mg/kg M 7.6E·09 mg/kg-day 

2.99E+05 mg/kg M mg/kg-day 

3.96E+03 mg/kg M mg/kg-day 

1.01E+02 mg/kg M mg/kg-day 

Cancer Slope 

Factor Units 

{mg1kg-day) 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from So1l(ABSl (USEPA. July 2004): 
Arsenic • 0.03 
Cadmium • 0.001 
Other Metals • not evaluated for dermal contact with soil. 
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Cancer 
Risk 

3 OE-06 

3.0E·06 

1.1E-06 

1.1E·06 

4.1E·06 
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Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.56a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO MAINSTREAM SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Mainstream Sediment 
Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+OS 

Manganese 3.96E+03 

Vanadium 1.01 E+02 

(total) 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01E+02 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.37E+04 

mg/kg 4.70E+OO 

mg/kg 5.69E+01 

mg/kg 1.71E+01 

mg/kg 2.99E+05 

mg/kg 3.96E+03 

mg/kg 1.01E+02 

mg/kg 1.37E+04 

mg/kg 4.70E+OO 

mg/kg 5.69E+01 

mg/kg 1.71E+01 

mg/kg 2.99E+05 

mg/kg 3.96E+03 

mg/kg 1.01E+02 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non·Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Uni ls 
Calculation ( 1) 

mg/kg M 3.SE-04 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 1.2E-07 mg/kg-day 4.0E-04 mg/kg-day NA 

mg/kg M 1.4E-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 4.4E-07 mg/kg-day 5.0E-04 mg/kg-day NA 

mg/kg M 7.6E-03 mg/kg-day 3.0E-01 mg/kg-day NA 

mg/kg M 1.0E-04 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 2.6E-06 mg/kg-day 1.0E-03 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M mg/kg-day 6.0E-05 mg/kg-day NA 

mg/kg M 1.6E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 1.6E-09 mg/kg-day 2.5E-05 mg/kg-day NA 

mg/kg M mg/kg-day 3.0E-01 mg/kg-day NA 

mg/kg M mg/kg-day 2.BE-03 mg/kg-day NA 

mg/kg M mg/kg-day 2.6E-05 mg/kg-day NA 

Reference Hazard 

Concentration Ouohent 

Units 

NA 3.SE-04 

NA 3.0E·04 

NA 4.BE-03 

NA 8.7E·04 

NA 2.SE·02 

NA 1.4E-03 

NA 2.6E-03 

3.6E-02 

NA 

NA 

NA 5.3E-04 

NA 6 3E-05 

NA 

NA 

NA 

5.9E·04 

Total Hazard Index Across All Exposure Routes/Pathways 3.SE-02 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

Arsenic - 0.03 

Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.56a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO MAINSTREAM SEDIMENT 

SWMU 13 (MINE FILL 8) 

Scenario Timefrarne: Future 
Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Mainstream Sediment 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01 E+02 

(total) 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01E+02 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

1.37E+04 mg/kg M 3.5E-05 mg/kg-day 

4.70E+OO mg/kg M 1.2E-OB mg/kg-day 

5.69E+01 mg/kg M 1.4E-07 mg/kg-day 1.5E+OO 

1.71E+01 mg/kg M 4.4E-OB mg/kg-day 

2.99E+05 mg/kg M 7.6E-04 mg/kg-day 

3.96E+03 mg/kg M 1.0E-05 mg/kg-day 

1.01 E+02 mg/kg M 2.BE-07 mg/kg-day 

1.37E+04 mg/kg M mg/kg-day 

4.70E+OO mg/kg M mg/kg-day 

5.69E+01 mg/kg M 1.6E-08 mg/kg-day 1.5E+OO 

1.71E+01 mg/kg M 1.6E-10 mg/kg-day 

2.99E+05 mg/kg M mglkg·day 

3.96E+03 mg/kg M mg/kg-day 

1.01 E+02 mg/kg M mg/kg-day 

Cancer Slope 

Factor Units 

(mg1kg·day) 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mglkg·day)"' 

(mg/kg-day)" 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)" 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from So1l(A8Sl (USEPA July 2004): 

Arsenic - 0.03 

Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Cancer 

Risk 

2.2E-07 

2.2E-07 

2.4E-08 

2.4E-08 

2.4E-07 
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Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.57 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO MAINSTREAM SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Mainstream Sediment 
Receptor Population: Residents 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01E+02 

(total) 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01E+02 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.37E+04 

mg/kg 4.70E+OO 

mg/kg 5.69E+01 

mg/kg 1.71E+01 

mg/kg 2.99E+05 

mg/kg 3.96E+03 

mg/kg 1.01 E+02 

mg/kg 1.37E+04 

mg/kg 4.70E+OO 

mg/kg 5.69E+01 

mg/kg 1.71E+01 

mg/kg 2.99E+05 

mg/kg 3.96E+03 

mg/kg 1.01E+02 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 
Units for Hazard Units 

Calculation (1) 

mg/kg M 1.3E-02 mg/kg-day 1.0E+OO mg/kg-day 

mg/kg M 4.SE-06 mg/kg-day 4.0E-04 mg/kg-day 

mg/kg M 5.4E-05 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M 1.6E-05 mg/kg-day 5.0E-04 mg/kg-day 

mg/kg M 2.8E-01 mg/kg-day 3.0E-01 mg/kg-day 

mg/kg M 3.8E-03 mg/kg-day 7.0E-02 mg/kg-day 

mg/kg M 9.6E-05 mg/kg-day 1.0E-03 mg/kg-day 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day 

mg/kg M mg/kg-day 6.0E-05 mg/kg-day 

mg/kg M 9.1E-06 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M 9.1E-08 mg/kg-day 2.5E-05 mg/kg-day 

mg/kg M mg/kg-day 3.0E-01 mg/kg-day 

mg/kg M mg/kg-day 2.SE-03 mg/kg-day 

mg/kg M mg/kg-day 2.6E-05 mg/kg-day 

Reference Reference Hazard 
Concentration Concentration Quotient 

Units 

NA NA 1.3E-02 

NA NA 1.1E-02 

NA NA 1.8E-01 

NA NA 3.2E·02 

NA NA 9.5E·01 

NA NA 5.4E·02 

NA NA 9.6E·02 

1.JE+OO 

NA NA 

NA NA 

NA NA 3.0E·02 

NA NA 3.6E·03 

NA NA 

NA NA 

NA NA 

3.4E-02 

Total Hazard Index Across All Exposure Routes/Pathways 1.4E+OO 

Dermal Absorption Fraction from Soil(ABS) (USEPA July 2004): 

Arsenic - 0.03 

Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.57 - REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO MAINSTREAM SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timefrarne: Future 
Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Mainstream Sediment 

Receptor Population: Residents 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E;1-03 

Vanadium 1.01 E+02 

(total) 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71 E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01E+02 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg· 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation ( 1) Units 

1.37E+04 mg/kg M 1.1E·03 mg/kg-day 

4.70E+OO mg/kg M 3.SE-07 mg/kg-day 

5.69E+01 mg/kg M 4.6E-06 mg/kg-day 1.SE+OO 

1.71E+01 mg/kg M 1.4E-06 mg/kg-day 

2.99E+05 mg/kg M 2.4E-02 mg/kg-day 

3.96E+03 mg/kg M 3.2E-04 mg/kg-day 

1.01E+02 mg/kg M 8.2E-06 mg/kg-day 

1.37E+04 mg/kg M mg/kg-day 

4.70E+OO mg/kg M mg/kg-day 

5.69E+01 mg/kg M 7.SE-07 mg/kg-day 1.SE+OO 

1.71E+01 mg/kg M 7.SE-09 mg/kg-day 

2.99E+05 mg/kg M mg/kg-day 

3.96E+03 mg/kg M mg/kg-day 

1.01E+02 mg/kg M mg/kg-day 

Cancer Slope 

Factor Units 

(mg/kg-day) 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)'' 

(mg/kg-day)' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS) IUSEPA, July 2004): 
Arsenic - 0.03 
Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Cancer 

Risk 

6.9E-06 

6.9E-06 

1.2E-06 

1.2E-06 

8.1E-06 
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TABLE 4.57 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF FUTURE CHILD RESIDENTS TO MAINSTREAM SEDIMENT 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point Mainstream Sediment 

Receptor Population: Residents 

Receptor Age: Child 

Paramete Parameter Definition 

Code 

Csed Chemical Concentration in Sediment 

IR Ingestion Rate of Sediment 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time (Non-Cancer) 

Csed Chemical Concentration in Sediment 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil lo Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/vear 

vears 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitless 

days/vear 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

100 Professional Judgment 50 Professional Judgment 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 

52 Professional Judgment 26 Professional Judgmen! 

6 U.S. EPA, May 1993 2 U.S. EPA, May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E·06 U.S. EPA, December 1989 

15 U.S. EPA, May 1993 15 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25.550 U.S. EPA, December 1989 

2,190 U.S. EPA, December 1989 730 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E·06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

2,800 U.S. EPA, July 2004 2,800 U.S. EPA. July 2004 

0.2 U.S. EPA, July 2004 0.04 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

52 Professional Judgment 26 Professional Judgment 

6 U.S. EPA, December 1989 2 U.S. EPA, December 1989 

15 U.S. EPA, May 1993 15 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1989 

2.190 U.S. EPA, December 1989 730 U.S. EPA, December 1989 

1 CDI = Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (JR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 8.14E-08 
Noncancer Ingestion Intake - RME = 9.SOE-07 

Cancer Dermal Intake - RME = 4.56E-07 
Noncancer Dermal Intake - RME = 5.32E-06 
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Cancer Ingestion Intake - CTE = 6.78E-09 
Noncancer Ingestion Intake - CTE = 2.37E-07 

Cancer Dermal Intake - CTE = 1.52E-08 
Noncancer Dermal Intake - CTE = 5.32E-07 

Intake Equation/ 

Model Name 

Ingestion CDI (mg/kg/day) = 

Csed x IA x Fix EF x ED x CF 

BW x AT 

U.S. EPA. December 1989 

Dermal CDI " (mg/kg/day)= 

Csed x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA, December 1989 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.57a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO MAINSTREAM SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Mainstream Sediment 

Receptor Population: Residents 

Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

Aluminum 1 .37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01E+02 

(total) 

Aluminum 1 .37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01E+02 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.37E+04 

mg/kg 4.70E+OO 

mg/kg 5.69E+01 

mg/kg 1.71E+01 

mg/kg 2.99E+05 

mg/kg 3.96E+03 

mg/kg 1 .01E+02 

mg/kg 1 .37E+04 

mg/kg 4.70E+OO 

mg/kg 5.69E+01 

mg/kg 1.71E+01 

mg/kg 2.99E+05 

mg/kg 3.96E+03 

mg/kg 1 .01E+02 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 

Calculation (1) 

mg/kg M 3.3E-03 mg/kg-day 1.0E+OO mg/kg-day 

mg/kg M 1.1E-06 mg/kg-day 4.0E-04 mg/kg-day 

mg/kg M 1.4E-05 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M 4.1E-06 mg/kg-day 5.0E-04 mg/kg-day 

mg/kg M 7.1E-02 mg/kg-day 3.0E-01 mg/kg-day 

mg/kg M 9.4E-04 mg/kg-day 7.0E-02 mg/kg-day 

mg/kg M 2.4E-05 mg/kg-day 1.0E-03 mg/kg-day 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day 

mg/kg M mg/kg-day 6.0E-05 mg/kg-day 

mg/kg M 9.1E-07 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M 9.1E-09 mg/kg-day 2.5E-05 mg/kg-day 

mg/kg M mg/kg-day 3.0E-01 mg/kg-day 

mg/kg M mg/kg-day 2.SE-03 mg/kg-day 

mg/kg M mg/kg-day 2.6E-05 mg/kg-day 

Reference Reference Hazard 

Concentration Concentration Quotient 

Urn ts 

NA NA 3.3E-03 

NA NA 2.8E·03 

NA NA 4.5E-02 

NA NA 8.1E-03 

NA NA 2.4E-01 

NA NA 1.3E-02 

NA NA 2.4E-02 

3.JE-01 

NA NA 

NA NA 

NA NA 3.0E-03 

NA NA 3.6E-04 

NA NA 

NA NA 

NA NA 

3.4E-03 

Total Hazard Index Across All Exposure Routes/Pathways 3.4E-01 

Dermal Absorption Fraction from Soil(ABSl (LJSEPA July 2004): 

Arsenic - 0.03 

Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.57a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO MAINSTREAM SEDIMENT 

SWMU 13 (MINE FILL 8) 

Scenario Timeframe; Future 
Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Mainstream Sediment 

Receptor Population: Residents 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01 E+02 

(total) 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01 E+02 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mglkg 

mglkg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

1.37E+04 mg/kg M 9.3E-05 mg/kg-day 

4.70E+OO mg/kg M 3.2E-08 mg/kg-day 

5.69E+01 mg/kg M 3.9E-07 mg/kg-day 1.5E+OO 

1.71E+01 mg/kg M 1.2E-07 mg/kg-day 

2.99E+05 mg/kg M 2.0E-03 mg/kg-day 

3.96E+03 mg/kg M 2.?E-05 mg/kg-day 

1.01 E+02 mg/kg M 6.9E-07 mg/kg-day 

1.37E+04 mg/kg M mg/kg-day 

4.?0E+OO mg/kg M mg/kg-day 

5.69E+01 mg/kg M 2.6E-08 mg/kg-day 1.5E+OO 

1.71E+01 mg/kg M 2.6E-10 mg/kg-day 

2.99E+05 mglkg M mg/kg-day 

3.96E+03 mg/kg M mg/kg-day 

1.01E+02 mglkg M mg/kg-day 

Cancer Slope 

Factor Units 

(mg/kg-day)' 

(mg/kg-day( 

(mg/kg·dayr' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)" 

(mglkg-dayr' 

(mg/kg-day)'' 

(mg/kg-day)" 

Total Risk Across Alt Exposure Routes/Pathways 

Dermal Absorption Fraction from So1l(ABS) (USEPA. July 2004): 
Arsenic - 0.03 
Cadmium - 0.001 
Other Metals - not evaluated for dermal contact with soil. 
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Cancer 
Risk 

5.BE-07 

5.8E-07 

3.9E-08 

3.9E-08 

6.2E-07 
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TABLE 4.58 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF FUTURE ADULT RESIDENTS TO MAINSTREAM SEDIMENT 

SWMU 13 (MINE FILL B) 

Exposure 

Route 

Ingestion 

Denmal 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Mainstream Sediment 

Receptor Population: Residents 

Receptor Age: Adult 

Paramete Parameter Definition 

Code 

Csed Chemical Concenlration in Sediment 

IR Ingestion Rate of Sediment 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csed Chemical Concentration in Sediment 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT·N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mq/day 

unitless 

days/vear 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitless 

davslyear 

years 

kg 

davs 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME GTE GTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

50 Professional Judgment 25 Professional Judgment 

1.0 U.S. EPA. May 1993 1.0 U.S. EPA. May 1993 

52 Professional Judgmenl 26 Professional Judgment 

24 U.S. EPA, May 1993 7 U.S. EPA, May 1993 

1.0E-06 U.S. EPA. December 1989 1.0E-06 U.S. EPA. December 1989 

70 U.S. EPA. May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

8,760 U.S. EPA, December 1989 2,555 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

5,700 U.S. EPA, July 2004 5,700 U.S. EPA, July 2004 

O.Q7 U.S. EPA, July 2004 0.01 U.S. EPA, July 2004 

chemical specific U.S. EPA. July 2004 chemical specific U.S. EPA, July 2004 

52 Professional Judgment 26 Professional Judgment 

24 U.S. EPA, December 1989 7 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

8,760 U.S. EPA, December 1989 2,555 U.S. EPA, December 1989 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 3.49E-08 
Noncancer Ingestion Intake - RME = 1.02E-07 

Cancer Dermal Intake - RME = 2.78E-07 
Noncancer Dermal Intake - RME = 8. 12E-07 
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Cancer Ingestion Intake - CTE = 2.54E-09 
Noncancer Ingestion Intake - CTE = 2.54E-08 

Cancer Dermal Intake - CTE = 5.80E-09 
Noncancer Dermal Intake - CTE = 5.80E-08 

Intake Equation/ 

Model Name 

Ingestion CDl1 (mg/kg/day) = 

Csed x IA x Fix EF x ED x CF 

BW xAT 

U.S. EPA, December 1989 

Denmal CDl1 '1 (mg/kg/day)= 

Co~d x CF x SA x AF x ABS x EF x ED 

BW xAT 

U.S. EPA, December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.58 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Mainstream Sediment 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01E+02 

(total) 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01E+02 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.37E+04 

mg/kg 4.70E+OO 

mg/kg 5.69E+01 

mg/kg 1.71E+01 

.mg/kg 2.99E+05 

mg/kg 3:96E+03 

mg/kg 1.01 E+02 

mg/kg 1.37E+04 

mg/kg 4.70E+OO 

mg/kg 5.69E+01 

mg/kg 1.71E+01 

mg/kg 2.99E+05 

mg/kg 3.96E+03 

mg/kg 1.01E+02 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 

Calculation (1) 

mg/kg M 1.4E·03 mg/kg-day 1.0E+OO mg/kg-day 

mg/kg M 4.BE-07 mg/kg-day 4.0E-04 mg/kg-day 

mg/kg M 5.BE·06 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M 1.7E-06 mg/kg-day 5.0E-04 mg/kg-day 

mg/kg M 3.0E·02 mg/kg-day 3.0E-01 mg/kg-day 

mg/kg M 4.0E·04 mg/kg-day 7.0E-02 mg/kg-day 

mg/kg M 1.0E-05 mg/kg-day 1.0E·03 mg/kg-day 

mg/kg M mg/kg-day 1.0E+OO mg/kg·day 

mg/kg M mg/kg-day 6.0E-05 mg/kg-day 

mg/kg M 1.4E-06 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M 1.4E·OB mglkg·day 2.5E·05 mg/kg-day 

mg/kg M mg/kg-day 3.0E-01 mg/kg-day 

mg/kg M mg/kg-day 2.BE-03 mg/kg-day 

mg/kg M mg/kg-day 2.6E·05 mg/kg-day 

Reference Reference Hazard 

Concentration Concentration Quotient 

Units 

NA NA 1.4E·03 

NA NA 1.2E·03 

NA NA 1.9E·02 

NA NA 3.5E·03 
NA NA 1.0E·01 

NA NA 5.BE-03 

NA NA 1.0E-02 

1.4E·01 

NA NA 

NA NA 

NA NA 4.6E·03 

NA NA 5.6E-04 

NA NA 

NA NA 

NA NA 

5.2E-03 

Total Hazard Index Across All Exposure Routes/Pathways 1.SE-01 

Dermal Absorotion Fraction from Soil(ABS) (USEPA. July 2004): 

Arsenic· 0.03 

Cadmium . 0.001 

Other Metals · not evaluated for dermal contact with soil. 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.58 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Mainstream Sediment 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01 E+02 

(total) 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01 E+02 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

1.37E+04 mg/kg M 4.8E·04 mg/kg-day 

4.70E+OO mg/kg M 1.6E·07 mg/kg-day 

5.69E+01 mg/kg M 2.0E·06 mg/kg-day 1.5E+OO 

1.71E+01 mg/kg M 6.0E-07 mg/kg-day 

2.99E+05 mg/kg M 1.0E-02 mg/kg-day 

3.96E+03 mg/kg M 1.4E-04 mg/kg-day 

1.01 E+02 mg/kg M 3.5E·06 mg/kg-day 

1.37E+04 mg/kg M mg/kg-day 

4.70E+OO mg/kg M mg/kg-day 

5.69E+01 mg/kg M 4.8E·07 mg/kg-day 1.5E+OO 

1.71E+01 mg/kg M 4.SE-09 mg/kg-day 

2.99E+05 mg/kg M mg/kg-day 

3.96E+03 mg/kg M mg/kg·day 

1.01 E+02 mg/kg M mg/kg-day 

Cancer Slope 

Factor Units 

(mg/kg·day)' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg·day)' 1 

(mg/kg-day)'' 

(mg/kg-day)' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from So1l(ABS) (USEPA, July 2004): 

Arsenic - 0.03 

Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Cancer 
Risk 

3.0E-06 

3.0E-06 

7.1E·07 

7.1E-07 

3.7E-06 
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Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.58a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Mainstream Sediment 
Receptor Population: Residents 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01E+02 

(total) 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01E+02 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 1.37E+04 

mg/kg 4.70E+OO 

mg/kg 5.69E+01 

mg/kg 1.71E+01 

mg/kg 2.99E+05 

mg/kg 3.96E+03 

mg/kg 1.01 E+02 

mgikg 1.37E+04 

mg/kg 4.70E+OO 

mg/kg 5.69E+01 

mg/kg 1.71E+01 

mg/kg 2.99E+05 

mg/kg 3.96E+03 

mg/kg 1.01E+02 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 
Units for Hazard Units 

Calculation (1) 

mg/kg M 3.5E-04 mg/kg-day 1.0E+OO mg/kg-day 

mg/kg M 1.2E-07 mg/kg-day 4.0E-04 mg/kg-day 

mg/kg M 1.4E-06 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M 4.4E-07 mg/kg-day 5.0E-04 mg/kg-day 

mg/kg M 7.6E-03 mg/kg-day 3.0E-01 mgikg·day 

mg/kg M 1.0E-04 mg/kg-day 7.0E-02 mg/kg-day 

mg/kg M 2.6E-06 mg/kg-day 1.0E-03 mg/kg-day 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day 

mg/kg M mg/kg-day 6.0E-05 mg/kg-day 

mg/kg M 9.9E-08 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M 9.9E-10 mg/kg-day 2.5E-05 mg/kg·day 

mg/kg M mg/kg-day 3.0E-01 mg/kg-day 

mg/kg M mg/kg-day 2.BE-03 mg/kg-day 

mg/kg M mg/kg-day 2.6E-05 mg/kg-day 

Reference Reference Hazard 

Concentration Concentration Quotient 

Units 

NA NA 3 5E·04 

NA NA 3 OE-04 

NA NA 4 BE·03 

NA NA 8 7E 04 

NA NA 2.5E·02 

NA NA 1.4E·03 

NA NA 2.6E-03 

3.6E-02 

NA NA 

NA NA 

NA NA 3.3E-04 

NA NA 4.0E·05 

NA NA 

NA NA 

NA NA 

3.7E·04 

Total Hazard Index Across All Exposure Routes/Pathways 3.6E-02 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

Arsenic - 0.03 

Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Route 

Ingestion 

Dermal 

TABLE 8.58a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Mainstream Sediment 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01 E+02 

(total) 

Aluminum 1.37E+04 

Antimony 4.70E+OO 

Arsenic 5.69E+01 

Cadmium 1.71E+01 

Iron 2.99E+05 

Manganese 3.96E+03 

Vanadium 1.01 E+02 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

1.37E+04 mg/kg M 3.SE-05 mg/kg·day 

4.70E+OO mg/kg M 1.2E-OB mg/kg·day 

5.69E+01 mg/kg M 1.4E-07 mg/kg·day 1.SE+OO 

1.71E+01 mg/kg M 4.4E-08 mg/kg·day 

2.99E+05 mg/kg M 7.6E-04 mg/kg-day 

3.96E+03 mg/kg M 1.0E·OS mg/kg-day 

1.01E+02 mg/kg M 2.6E-07 mg/kg-day 

1.37E+04 mg/kg M mg/kg-day 

4.70E+OO mg/kg M mg/kg-day 

5.69E+01 mg/kg M 9.9E-09 mg/kg-day 1.SE+OO 

1.71E+01 mg/kg M 9.9E-11 mg/kg-day 

2.99E+05 mg/kg M mg/kg-day 

3.96E+03 mg/kg M mg/kg-day 

1.01 E+02 mg/kg M mg/kg-day 

Cancer Slope 

Factor Units 

(mgtkg-day) 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)·' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004): 
Arsenic - 0.03 
Cadmium - 0.001 
Other Metals - not evaluated for dermal contact with soil. 
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Cancer 

Risk 

2.2E-07 

2.2E-07 

1.SE-08 

1.SE-08 

2.3E-07 
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Exposure 

Route 

Dermal 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Gully 

Receptor Population: Maintenance Worker 

Receptor Age: Adult 

Paramete1 Parameter Definition 

Code 

Cw Chemical Concentration in Water 

A Skin Surface Area 

DAevent Absorbed Dose per Event 

EV Event Frequency 

ED Exposure Duration 

EF Exposure Frequency 

tavent Duration of Event 

t• Time to reach steady state 

T Lag Time 

B Bunge Model Constant 

Kp Permeability Coefficient from Water 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

TABLE 4.59 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

MAINTENANCE WORKERS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Units AME AME CTE 

Value Rationale! Value 

Reference 

mg/L Max or 95% UCL U.S. EPA, December 2002 Maximum 

cm' 3,300 U.S. EPA, July 2004 3,300 

mg/cm2-event chemical-specific U.S. EPA, July 2004 chemical-specific 

event/day 1 Professional judgement 1 

years 25 U.S. EPA, May 1993 9 

days/year 24 Professional judgement 12 

hour/event 2 Professional judgement 1 

hour/event chemical-specific U.S. EPA, July 2004 chemical-specific 

hourfevent chemical-specific U.S. EPA, July 2004 chemical-specific 

dimensionless chemical-specific U.S. EPA, July 2004 chemical-specific 

cm/hour chemical-specific U.S. EPA, July 2004 chemical-specific 

kg 70 U.S. EPA, May 1993 70 

days 25,550 U.S. EPA, December 1989 25,550 

days 9,125 U.S. EPA, December 1989 3,285 

ua11y Intake c;a1cu1at1ons 
Dermal Intake= (Ax EV x ED x EF) I (BW x AT) 

CTE 

Rational el 
Reference 

U.S. EPA. December 2002 

U.S. EPA. July 2004 

U.S. EPA, July 2004 

Professional judgement 

U.S. EPA, May 1993 

Professional judgement 

Professional judgement 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA. July 2004 

U.S. EPA. May 1993 

USEPA,December1989 

USEPA,December1989 

Cancer Dermal lntake(RME) = 1.11 E+OO 
Noncancer Dermal lntake(RME) = 3.1 OE+OO 

Cancer Dermal lntake(CTE) = 1.99E-01 
Noncancer Dermal lntake(CTE) = 1.55E+OO 

Intake Equation! 

Model Name 

The equations and parameters for 

for estimating DAevent and the chemical-

specific dermally absorbed dose from 

water (DAD) are provided in Section 7.3.4 

of the text. 

USEPA. July 2004 

SWMU13SWMaintWRMEGully.xls 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER - GULLY 
MAINTENANCE WORKERS- REASONABLE MAXIMUM EXPOSURE (RME) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES: 

DERMAL CONTACT: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U.S. EPA, July 2004 

DAD ; (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD; DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent; ABSORBED DOSE PER EVENT (MG/CM 2/EVENT) 

A; SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV; EVENT FREQUENCY (EVENTS/DAY) 
ED; EXPOSURE DURATION (YEARS) 
EF; EXPOSURE FREQUENCY (DAYS/YEAR) 

BW; BODY WEIGHT(KG) 
AT; AVERAGING TIME (DAYS) 

CHEMICAL SWCONC. ORGANIC OR t'(HR) tevent 
(mg/L) INORGANIC? 

Benzo(a)anthracene 2.20E-04 0 8.53E+OO 2.00E+OO 
Benzo(a)pyrene 2.70E-04 0 1.17E+01 2.00E+OO 
Benzo(b)fluoranthene 4,00E-04 0 1.20E+01 2.00E+OO 
lndeno(1,2,3-cd)pvrene 2.10E-04 0 1.68E+01 2.00E+OO 
2,4,6-Trinitrotoluene 1.39E-03 0 4.71 E+OO 2.00E+OO 
2-Amino-4,6-Dinitrotoluene 3.09E-03 0 3.21 E+OO 2.00E+OO 
4-Amino-2,6-Dinitrotoluene 7.60E-03 0 3.21E+OO 2.00E+OO 
HMX 2.63E-01 0 1.15E+01 2.00E+OO 
ROX 1.94E+OO 0 4.42E+OO 2.00E+OO 
Aluminum 3.71 E+OO 2.00E+OO 
Arsenic 6.26E-03 2.00E+OO 
Chromium 1.23E-02 2.00E+OO 
Iron 3.37E+OO 2.00E+OO 
Lead 6.42E-03 2.00E+OO 
Manganese 4.18E-01 2.00E+OO 
Vanadium 9.75E-03 2.00E+OO 
Nitrite/Nitrate-N 2.24E+01 2.00E+OO 

FOR INORGANICS: 

FOR ORGANICS: 

T(HR) 

2.03E+OO 
2.69E+OO 
2.77E+OO 
3.78E+OO 
1.96E+OO 
1.34E+OO 
1.34E+OO 
4.78E+OO 
1.84E+OO 

DAevent ; Kp x C x tevent x CF 

IF tevent < r. DAevent; 2FA x Kp x C x CF x (6T x tevenV3.1416)05 

IF tevent > r. DAevent ; FA x Kp x C x CF x ((tevenV(1 + B)) + (2T x ((1 +3B+3s2)/(1 + B)2
))) 

WHERE: FA; FRACTION ABSORBED (DIMENSIONLESS) 
Kp; PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C; CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent; DURATltJN OF EVENT (HR/EVENT) 

CF; CONVERSION FACTOR (1L/1000 CM 3
) 

r; TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T; LAG TIME (HOUR/EVENT) 
B; BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp(CM/HR) B FA DAevent 

4.74E-01 2.75E+OO 1 5.81 E-07 
7.01E-01 4.27E+OO 1 1.21E-06 
7.02E-01 4.29E+OO 1 1.83E-06 
1.04E+OO 6.65E+OO 0.6 9.97E-07 
9.64E-04 5.59E-03 1 7.32E-09 
6.41 E-04 3.46E-03 1 8.93E-09 
6.41 E-04 3.46E-03 1 2.20E-08 
1.21E-04 8.01 E-04 1 2.72E-07 
3.39E-04 1.94E-03 1 3.49E-06 
1.00E-03 1 7.43E-06 
1.00E-03 1 1.25E-08 
2.00E-03 1 4.93E-08 
1.00E-03 1 6.74E-06 
1.00E-03 1 1.28E-08 
1.00E-03 1 8.36E-07 
1.00E-03 1 1.95E-08 
1.00E-03 1 4.47E-05 



Exposure 

Route 

Dermal 

Scenario Timeframe: Current/Future 
Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Gully 

Receptor Population: Maintenance Worker 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

Benzo(a)anthracene 2.20E-04 

Benzo(a)pyrene 2.70E-04 

Benzo(b)fluoranthene 4.00E-04 

lndeno(1 ,2,3-cd)pyrene 2.10E-04 

2,4,6-Trinitrotoluene 1.39E-03 

2-Amino-4,6-Dinltrotoluene 3.09E-03 

4-Amino-2,6-Dinitrotoluene 7.60E-03 

HMX 2.63E-01 

RDX 1.94E+OO 

Aluminum 3.71E+OO 

Arsenic 6.26E-03 

Chromium 1.23E-02 

Iron 3.37E+OO 

Lead 6.42E-03 

Manganese 4.18E-01 

Vanadium 9.75E-03 

Nitrite/Nitrate-N 2.24E+01 

(total) 

TABLE 7.59 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Roule EPC Intake Intake Reference 
EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 
Units Value Units for Hazard Units 

Calculation (1) 

mg/L 2.20E-04 mg/L M 1.8E-06 mg/kg-day 

mg/L 2.70E-04 mg/L M 3.8E-06 mg/kg-day 

mg/L 4.00E-04 mg/L M 5.7E-06 mg/kg-day 

mg/L 2.10E-04 mg/L M 3.1E-06 mg/kg-day 

mg/L 1.39E-03 mg/L M 2.3E-08 mg/kg-day 5.00E-04 

mg/L 3.09E-03 mg/L M 2.8E-08 mg/kg-day 2.00E-04 

mg/L 7.60E-03 mg/L M 6.8E-08 mg/kg-day 2.00E-04 

mg/L 2.63E-01 mg/L M 8.4E-07 mg/kg-day 5.00E-02 

mg/L 1.94E+OO mg/L M 1.1E-05 mg/kg-day 3.00E-03 

mg/L 3.71 E+OO mg/L M 2.3E-05 mg/kg-day 1.00E+OO 

mg/L 6.26E-03 mg/L M 3.9E-08 mg/kg-day 3.00E-04 

mg/L 1.23E-02 mg/L M 1.SE-07 mg/kg-day 7.SOE-05 

mg/L 3.37E+OO mg/L M 2.1E-05 mg/kg-day 3.00E-01 

mg/L 6.42E-03 mg/L M 4.0E-08 mg/kg-day 

mg/L 4,18E-01 mg/L M 2.6E-06 mg/kg-day 9.60E-04 

mg/L 9.75E-03 mg/L M 6.0E-08 mg/kg-day 2.60E-05 

mg/L 2.24E+01 mg/L M 1.4E-04 mg/kg-day 1.60E+OO 

Reference Reference Reference 
Dose Units Concentration Concentration 

Units 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Hazard 

Quotient 

4.5E-05 

1.4E-04 

3.4E-04 

1.7E-05 

3.6E·03 

2.3E-05 

1.3E·04 

2.0E·03 

7.0E·OS 

2.7E-03 

2.3E-03 

8.7E-05 

1.2E-02 

1.2E-02 



Exposure 

Route 

Dermal 

TABLE 8.59 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Gully 

Receptor Population: Maintenance Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzo(a)anthracene 2.20E-04 

Benzo(a)pyrene 2.70E-04 

Benzo(b )fluoranthene 4.00E-04 

lndeno(1,2,3-cd)pyrene 2.10E-04 

2,4,6-Trlnitrotoluene 1.39E-03 

2-Amino-4,6-Dinitrotoluene 3.09E-03 

4-Amino-2,6-Dinitrotoluene 7.60E-03 

HMX 2.63E-01 

ROX 1.94E+OO 

Aluminum 3.71 E+OO 

Arsenic 6.26E-03 

Chromium 1.23E-02 

Iron 3.37E+OO 

Lead 6.42E-03 

Manganese 4.18E-01 

Vanadium 9.75E-03 

Nitrite/Nitrate-N 2.24E+01 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.20E-04 mg/L M 6.4E-07 mg/kg-day 

2.70E-04 mg/L M 1.3E-06 mg/kg-day 

4.00E-04 mg/L M 2.0E-06 mg/kg-day 

2.10E-04 mg/L M 1.1E-06 mg/kg-day 

1.39E-03 mg/L M 8.1E-09 mg/kg-day 

3.09E-03 mg/L M 9.9E-09 mg/kg-day 

7.60E-03 mg/L M 2.4E-08 mg/kg-day 

2.63E-01 mg/L M 3.0E-07 mg/kg-day 

1.94E+OO mg/L M 3.9E-06 mg/kg-day 

3.71E+OO mg/L M 8.2E-06 mg/kg-day 

6.26E-03 mg/L M 1.4E-08 mg/kg-day 

1.23E-02 mg/L M 5.5E-08 mg/kg-day 

3.37E+OO mg/L M 7.5E-06 mg/kg-day 

6.42E-03 mg/L M 1.4E-08 mg/kg-day 

4.18E-01 mg/L M 9.3E-07 mg/kg-day 

9.75E-03 mg/L M 2.2E-08 mg/kg-day 

2.24E+01 mg/L M 4.9E-05 mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

7.30E-01 (mgikg-dayr 

7.30E+OO (mgikg-dayr' 

7.30E-01 (mg/kg-dayr' 

7.30E-01 (mgikg-dayr' 

3.00E-02 (mgikg-dayr' 

(mg/kg-dayr' 

(mg/kg-day)" 

(mg/kg-dayr' 

1.10E-01 (mg/kg-day)" 

(mg/kg-dayr' 

1.50E+OO (mg/kg-day)" 

(mg/kg-day)" 

(mgikg-dayr' 

(mgikg-dayr' 

(mgikg-dayr' 

(mgikg-dayr' 

(mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

4.7E-07 

9.BE-06 

1.5E-06 

8.1E-07 

2.4E-10 

4.2E-07 

2.1E-08 

1.3E-05 

1.3E-05 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER - GULLY 
MAINTENANCE WORKERS- CENTRAL TENDENCY EXPOSURE (CTE) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES· 

DERMAL CONTACT: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U S EPA July 2004 .. ' 
DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD= DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent =ABSORBED DOSE PER EVENT (MG/CM 2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV= EVENT FREQUENCY (EVENTS/DAY) 
ED= EXPOSURE DURATION (YEARS) 
EF =EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY WEIGHT(KG) 
AT= AVERAGING TIME (DAYS) 

CHEMICAL SWCONC. ORGANIC OR I" (HR) tevent 
(mg/L) INORGANIC? 

Benzo(a)anthracene 2.20E-04 0 8.53E+OO 1.00E+OO 
Benzo(a)pvrene 2.70E-04 0 1.17E+01 1.00E+OO 
Benzo(b)fluoranthene 4.00E-04 0 1.20E+01 1.00E+OO 
lndeno(1,2,3-cd)pyrene 2.10E-04 0 1.68E+01 1.00E+OO 
2,4,6-Trinitrotoluene 1.39E-03 0 4.71 E+OO 1.00E+OO 
2-Amino-4,6-Dinitrotoluene 3.09E-03 0 3.21 E+OO 1.00E+OO 
4-Amino-2,6-Dinitrotoluene 7.60E-03 0 3.21E+OO 1.00E+OO 
HMX 2.63E-01 0 1.15E+01 1.00E+OO 
RDX 1.94E+OO 0 4.42E+OO 1.00E+OO 
Aluminum 3.71 E+OO 1.00E+OO 
Arsenic 6.26E-03 1.00E+OO 
Chromium 1.23E-02 1.00E+OO 
Iron 3.37E+OO 1.00E+OO 
Lead 6.42E-03 1.00E+OO 
Manganese 4.18E-01 1.00E+OO 
Vanadium 9.75E-03 1.00E+OO 
Nitrite/Nitrate-N 2.24E+01 1.00E+OO 

FOR INORGANICS: 

FOR ORGANICS: 

T(HR) 

2.03E+OO 
2.69E+OO 
2.77E+OO 
3.78E+OO 
1.96E+OO 
1.34E+OO 
1.34E+OO 
4.78E+OO 
1.84E+OO 

DAevent = Kp x C x !event x CF 

IF !event< t', DAevent = 2FA x Kp x C x CF x (GT x tevenV3.1416)0
·' 

IF tevent > t•, DAevent =FA x Kp x C x CF x ((tevenV(1 + B)) + (2T x ((1+3B+3s')/(1 + B)2
))) 

WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 
Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent =DURATION OF EVENT (HR/EVENT) 

CF= CONVERSION FACTOR (1L/1000 CM') 

t• =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T =LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp (CM/HR) B FA DAevent 

4.74E-01 2.75E+OO 1 4.11E-07 
7.01E-01 4.27E+OO 1 8.59E-07 
7.02E-01 4.29E+OO 1 1.29E-06 
1.04E+OO 6.65E+OO 0.6 7.0SE-07 
9.64E-04 5.59E-03 1 5.18E-09 
6.41 E-04 3.46E-03 1 6.32E-09 
6.41 E-04 3.46E-03 1 1.56E-08 
1.21E-04 8.01 E-04 1 1.92E-07 
3.39E-04 1.94E-03 1 2.47E-06 
1.00E-03 1 3.71 E-06 
1.00E-03 1 6.26E-09 
2.00E-03 1 2.47E-08 
1.00E-03 1 3.37E-06 
1.00E-03 1 6.42E-09 
1.00E-03 1 4.18E-07 
1.00E-03 1 9.75E-09 

1.00E-03 1 2.24E-05 



Exposure 

Route 

Dermal 

Scenario Timeframe: Current/Future 
Medium: Surtace Water 

Exposure Medium: Surtace Water 

Exposure Point: Gully 

Receptor Population: Maintenance Worker 

Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

Benzo(a)anthracene 2.20E-04 

Benzo(a)pyrene 2.70E-04 

Benzo(b)fluoranthene 4.00E-04 

lndeno(1,2,3-cd)pyrene 2.10E-04 

2,4,6-Trinitrotoluene 1 .39E-03 

2-Amlno-4,6-Dinltrotoluene 3.09E-03 

4-Amino-2,6-Dinltrotoluene 7.60E-03 

HMX 2,63E-01 

ROX 1.94E+OO 

Aluminum 3.71 E+OO 

Arsenic 6.26E-03 

Chromium 1.23E-02 

Iron 3.37E+OO 

Lead 6.42E-03 

Manganese 4.18E-01 

Vanadium 9.75E-03 

Nitrite/Nitrate-N 2.24E+01 

(total) 

TABLE 7.59a - CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 

Units Value Units for Hazard Units 

Calculation (1) 

mg/L 2.20E-04 mg/L M 1.3E-06 mg/kg-day 

mg/L 2.70E-04 mg/L M 2.7E-06 mg/kg-day 

mg/L 4.00E-04 mg/L M 4.0E-06 mg/kg-day 

mg/L 2.10E-04 mg/L M 2.2E-06 mg/kg-day 

mg/L 1.39E-03 mg/L M 1.6E-08 mg/kg-day 5.00E-04 

mg/L 3.09E-03 mg/L M 2.0E-08 mg/kg-day 2.00E-04 

mg/L 7.60E-03 mg/L, M 4.8E-08 mg/kg-day 2.00E-04 

mg/L 2.63E-01 mg/L M 6.0E-07 mg/kg-day 5.00E-02 

mg/L 1.94E+OO mg/L M 7.6E-06 mg/kg-day 3.00E-03 

mg/L 3.71E+OO mg/L M 1.2E-05 mg/kg-day 1.00E+OO 

mg/L 6.26E-03 mg/L M 1.9E-08 mg/kg-day 3.00E-04 

mg/L 1.23E-02 mg/L M 7.6E-08 mg/kg-day 7.50E-05 

mg/L 3.37E+OO mg/L M 1.0E-05 mg/kg-day 3.00E-01 

mg/L 6.42E-03 mg/L M 2.0E-08 mg/kg-day 

mg/L 4.18E-01 mg/L M 1.3E-06 mg/kg-day 9.60E-04 

mg/L 9.75E-03 mg/L M 3.0E-08 mg/kg-day 2.60E-05 

mg/L 2.24E+01 mg/L M 6.9E-05 mg/kg-day 1.60E+OO 

Reference Reference Reference 
Dose Units Concentration Concentration 

Units 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Hazard 

Quolient 

3.2E-05 

9.BE-05 

2.4E-04 

1.2E-05 

2.5E-03 

1.2E-05 

6.5E-05 

1.0E-03 

3.5E-05 

1.4E-03 

1.2E-03 

4.3E-05 

6.6E-03 

6.6E-03 



Exposure 

Route 

Dermal 

TABLE 8.59a - CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Gully 

Receptor Population: Maintenance Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzo(a)anthracene 2.20E-04 

Benzo(a)pyrene 2.70E-04 

Benzo(b )fluoranthene 4.00E-04 

lndeno(1,2,3-cd)pyrene 2.10E-04 

2,4,6-Trinitrotoluene 1.39E-03 

2-Amlno-4,6-Dinitrotoluene 3.09E-03 

4-Amino-2,6-Dinitrotoluene 7.60E-03 

HMX 2.63E-01 

RDX 1.94E+OO 

Aluminum 3.71 E+OO 

Arsenic 6.26E-03 

Chromium 1.23E-02 

Iron 3.37E+OO 

Lead 6.42E-03 

Manganese 4.18E-01 

Vanadium 9.75E-03 

Nitrite/Nitrate-N 2.24E+01 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.20E-04 mg/L M 8.2E-08 mg/kg-day 

2.70E-04 mg/L M 1.7E-07 mg/kg-day 

4.00E-04 mg/L M 2.6E-07 mg/kg-day 

2.10E-04 mg/L M 1.4E-07 mg/kg-day 

1.39E-03 mg/L M 1.0E-09 mg/kg-day 

3.09E-03 mg/L M 1.3E-09 mg/kg-day 

7.60E-03 mg/L M 3.1E-09 mg/kg-day 

2.63E-01 mg/L M 3.8E-08 mg/kg-day 

1.94E+OO mg/L M 4.9E-07 mg/kg-day 

3.71E+OO mg/L M 7.4E-07 mg/kg-day 

6.26E-03 mg/L M 1.2E-09 mg/kg-day 

1.23E-02 mg/L M 4.9E-09 mg/kg-day 

3.37E+OO mg/L M 6.7E-07 mg/kg-day 

6.42E-03 mg/L M 1.3E-09 mg/kg-day 

4.18E-01 mg/L M 8.3E-08 mg/kg-day 

9.75E-03 mg/L M 1.9E-09 mg/kg-day 

2.24E+01 mg/L M 4.5E-06 mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

7.30E-01 (mg/kg-day)' 

7.30E+OO (mg/kg-day)'' 

7.30E-01 (mg/kg-day)" 

7.30E-01 (mg/kg-day)'' 

3.00E-02 (mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

1.10E-01 (mg/kg-day)'' 

(mg/kg-day)'' 

1.50E+OO (mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

6.0E-08 

1.2E-06 

1.9E-07 

1.0E-07 

3.1E-11 

5.4E-08 

1.9E-09 

1.7E-06 

1.7E-06 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Gully 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6. 17) 

Paramete1 Parameter Definition 

Code 

Cw Chemical Concentration in Water 

IR Ingestion Rate of Surface Waler 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Cw Chemical Concentration in Water 

A Skin Surface Area 

DAevent Absorbed Dose per Event 

EV Event Frequency 

ED Exposure Duration 

EF Exposure Frequency 

feven1 Duration of Event 

r Time to reach steady state 

T Lag Time 

B Bunge Model Constant 

Kp Permeability Coefficient from Water 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time (Non-Cancer) 

TABLE 4.60 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

ADOLESCENT TRESPASSERS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Units RME RME 

Value Rationale/ 

Reference 

(mg/L) Max or 95% UCL U.S. EPA, December 2002 

(Uhr) 0.05 U.S. EPA Region 4, May 2000 

(days/year) 26 Professional judgement 

(years) 11 6 - 17 years of age 

(hr/day) 4 Professional judgement 

(kg) 43 U.S. EPA, August 1997 

(days) 25550 U.S. EPA, December 1989 

(days) 4015 U.S. EPA, December 1989 

mg/L Max or 95% UCL U.S. EPA, December 2002 

cm' 3,280 U.S. EPA, August 1997 

mg/cm2-event chemical-specific U.S. EPA, July 2004 

event/day 1 Professional judgement 

years 11 6 · 17 years of age 

days/year 26 Professional judgement 

hour/event 4 Professional judgement 

hour/event chemical-specific U.S. EPA, July 2004 

hour/event chemical-specific U.S. EPA, July 2004 

dimensionless chemical-specific U.S. EPA, July 2004 

cm/hour chemical-specific U.S. EPA. July 2004 

kg 43 U.S. EPA, August 1997 

days 25,550 U.S. EPA, December 1989 

days 4,015 U.S. EPA. December 1989 

ua11y Intake t;alcu1at1ons 
Ingestion Intake= (IRgw x EF x ED) I (BW x AT) 
Dermal Intake= (Ax EV x ED x EF) I (BW x AT) 

CTE 

Value 

Maximum 

0.05 

13 

11 

2 

43 

25550 

4,015 

Maximum 

3,100 

chemical-specific 

1 

11 

13 

2 

chemical-specific 

chemical-specific 

chemical-specific 

chemical-specific 

43 

25,550 

4,015 

CTE 

Rationale/ 

Reference 

U.S. EPA, December 2002 

U.S. EPA Region 4, May 2000 

Professional judgement 

6 - 17 years of age 

Professional judgement 

U.S. EPA, August 1997 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

U.S. EPA, December 2002 

U.S. EPA, August 1997 

U.S. EPA, July 2004 

Professional judgement 

6 - 17 years of age 

Professional judgement 

Professional judgement 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, August 1997 

USEPA, December 1989 

USEPA. December 1989 

Cancer Ingestion lntake(RME) = 5.21 E-05 
Noncancer Ingestion lntake(RME) = 3.31 E-04 

Cancer Ingestion lntake(CTE) = 1.30E-05 
Noncancer Ingestion lntake(CTE) = 8.28E-05 

Cancer Dermal lntake(RME) = 8.54E-01 
Noncancer Dermal lntake(RME) = 5.43E+OO 

Cancer Dermal lntake(CTE) = 4.03E-01 
Noncancer Dermal lntake(CTE) = 2.57E+OO 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mg/kg· day)= 

Cw x IR x ET x EF x ED 
SW x AT 

The equations and parameters for 

for estimating DAevent and the chemical-

specific dermally absorbed dose from 

water (DAD) are provided in Section 7.3.4.: 

of the text. 

USEPA. July 2004 

SWMU13SWTrespRMEGully.xls 



CALCULATION OF DAevent ·EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER· GULLY 
ADOLESCENT TRESPASSERS· REASONABLE MAXIMUM EXPOSURE (RME) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES: 

DERMAL CONTACT: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U.S. EPA, July 2004 

DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALL Y ABSORBED DOSE (MG/KG/DAY) 

DAevent =ABSORBED DOSE PER EVENT (MG/CM 2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV= EVENT FREQUENCY (EVENTS/DAY) 
ED= EXPOSURE DURATION (YEARS) 
EF =EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY WEIGHT(KG) 
AT= AVERAGING TIME (DAYS) 

CHEMICAL SWCONC. ORGANIC OR t* (HR) !event 
(mg/L) INORGANIC? 

Benzo(a)anthracene 2.20E-04 0 8.53E+OO 4.00E+OO 
Benzo(a)pyrene 2.70E-04 0 1.17E+01 4.00E+OO 
Benzo{b)fluoranthene 4.00E-04 0 1.20E+01 4.00E+OO 
lndeno(1,2,3-cd)pyrene 2.10E-04 0 1.68E+01 4.00E+OO 
2,4,6-Trinitrotoluene 1.39E-03 0 4.71 E+OO 4.00E+OO 
2-Amino-4,6-Dinitrotoluene 3.09E-03 0 3.21 E+OO 4.00E+OO 
4-Amino-2,6-Dinitrotoluene 7.60E-03 O· 3.21 E+OO 4.00E+OO 
HMX 2.63E-01 0 1.15E+01 4.00E+OO 
RDX 1.94E+OO 0 4.42E+OO 4.00E+OO 
Aluminum 3.71 E+OO 4.00E+OO 
Arsenic 6,26E-03 4.00E+OO 
Barium 8.67E-02 4.00E+OO 
Chromium 1.23E-02 4.00E+OO 
Iron 3.37E+OO 4.00E+OO 
Lead 1.52E-02 4.00E+OO 
Manganese 4.18E-01 4.00E+OO 
Vanadium 9.75E-03 4.00E+OO 
Nitrite/Nitrate-N 2.24E+01 4.00E+OO 

FOR INORGANICS: 

FOR ORGANICS: 

T(HR) 

2.03E+OO 
2.69E+OO 
2.77E+OO 
3.78E+OO 
1.96E+OO 
1.34E+OO 
1.34E+OO 
4.78E+OO 
1.84E+OO 

DAevent = Kp x C x !event x CF 

IF !event < I', DAevent = 2FA x Kp x C x CF x (6T x tevent/3.1416)05 

IF !event> I', DAevent =FA x Kp x C x CF x ((tevent/(1 + B)) + (2T x ((1+3B+3B')i(1 + B)2
))) 

WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 
Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent =DURATION OF EVENT (HR/EVENT) 

CF= CONVERSION FACTOR (1U1000 CM 3
) 

I'= TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T =LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp(CM/HR) B FA DAevent 

4.74E-01 2.75E+OO 1 8.21 E-07 
7.01E-01 4.27E+OO 1 1.72E-06 
7.02E-01 4.29E+OO 1 2.58E-06 
1.04E+OO 6.65E+OO 0.6 1.41 E-06 
9.64E-04 5.59E-03 1 1.04E-08 
6.41 E-04 3.46E-03 1 1.32E-08 
6.41 E-04 3.46E-03 1 3.25E-08 
1.21E-04 8.01 E-04 1 3.85E-07 
3.39E-04 1.94E-03 1 4.93E-06 
1.00E-03 1 1.49E-05 
1.00E-03 1 2.50E-08 
1.00E-03 1 3.47E-07 
2.00E-03 1 9.87E-08 
1.00E-03 1 1.35E-05 
1.00E-03 1 6.07E-08 
1.00E-03 1 1.67E-06 
1.00E-03 1 3.90E-08 
1.00E-03 1 8.94E-05 



Exposure 

Roule 

Ingestion 

Dermal 

Scenario Timeframe: CurrenVFuture 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Gully 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17) 

Chemical 

of Poten1ial 

Concern 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

In de no( 1,2,3-cd)pyrene 

2,4,6· Trinitrotoluene 

2·Amlno·4,6·Dinilrotoluene 

4· Ami no-2 , 6· Dinitrotol u ene 

HMX 

RDX 

Aluminum 

Arsenic 

Barium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nilra!e·N 

Benzo(a)anlhracene 

Benzo(a)pyrene 

(total) 

Benzo(b) I luora nlhene 

lndeno(1,2,3·cd)pyrene 

2 ,4,6-Trinitrotoluene 

2-Amino-4,6-Dini1rololuene 

4-Amino-2,6-Dinitrololuene 

HMX 

RDX 
Aluminum 

Arsenic 

Barium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nitrate-N 

(total) 

Medium 

EPC 
Value 

2.20E-04 

2.70E-04 

4.00E-04 

2.10E-04 

1.39E-03 

3.09E-03 

7.60E·03 

2,63E-01 

1.94E+OO 

3.71 E+OO 

6_26E-03 

8.67E-02 

1_23E·02 

3.37E+OO 

1.52E·02 

t1, 1BE·01 

9.75E-03 

2.24E+01 

2.20E-04 

2.70E-04 

4.00E-04 

2.10E-04 

1.39E·03 

3.09E-03 

7.60E-03 

2.63E-01 

1.94E+OO 

3.71E+OO 

6.26E-03 

8.67E-02 

1.23E-02 

J_37E+OO 

1.52E-02 

4.18E-01 

9.75E-03 

2.24E+01 

TABLE 7,60 • REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL 8) 

Medium 

EPC 
Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg IL 

mg IL 

mg IL 

mg IL 

mg IL 

mg IL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L. 

mg/L 

mg/L 

mg/L 

Route 

EPC 
Value 

2.20E·04 

2_70E·04 

4.00E-04 

2.10E-04 

1.39E-03 

3.09E-03 

7.60E·03 

2.63E-01 

1.94E+OO 

3.71E+OO 

6.26E-03 

8.67E·02 

1_23E·02 

3.37E+OO 

1.52E-02 

4.18E-01 

9.75E-03 

2-24E+01 

2.20E-04 

2.70E-04 

4.00E-04 

2.10E-04 

1.39E-03 

3.09E-03 

7.60E·03 

2.63E-01 

1.94E+OO 

3.71 E+OO 

6.26E-o3 

a.67E-02 

1.23E-02 

3.37E+OO 

1.52E-02 

4. iae-01 

9.75E·03 

2.24E+01 

Route 

EPC 
Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg IL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg!L 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE. CRANE, INOIANA 

EPC 
Sel9cted 

for Hazard 

Calculation (I) 

M 

M 

M 

M 

M 

M 

M 
M 

M 

M 

M 

M 

M 

M 
M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

7_3E·08 

8.9E·08 

1.3~·07 

7.0E-08 

4.6E-o7 

1.0E-06 

2.5E-06 

8.7E-05 

6.4E·04 

1.2E-03 

2.1E-06 

2.9E·05 

4.1E·06 

1.1E·03 

5.0E-06 

1.4E-04 

3.2E-06 

7.4E-03 

4.SE-06 

9.3E·06 

1.4E-05 

7.7E-06 

5.SE-08 

7.2E-08 

1.BE-07 

2.1E-06 

2.7E·05 

8.1E·05 

1.4E·07 

1.9E-06 

5.4E·07 

7.3E-os 

3.3E-o7 

9.1E-06 

2.lE-07 

4.9E-04 

Intake 

{Non-Cancer} 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/Kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Reference 

Dose 

5.00E-04 

2.00E-04 

2.00E-04 

5.00E-02 

3.00E-03 

1.00E+OO 

3.00E-04 

7.00E-02 

3.00E-03 

3.00E·01 

2 40E-02 

1.00E-03 

1.60E+OO 

5.00E-04 

2.00E-04 

2.ooE-04 

5.00E-02 

3.00E-03 

1.00E+OO 

3.00E·04 

4.90E·03 

7.50E·05 

3.00E-01 

9.60E-04 

2.60E-05 

1.60E+OO 

Reference Reference Reference 

Dose Units Concentration Concenlra1ion 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

NA 

NA 

N~ 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Um ts 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 
(1) Specify Medium-Specific {M) or Route-Specific (R) EPC selec!ed !or hazard calculation. 

Hcizard 

Ouohent 

9 2E·04 

5 tE-03 

1 3E·02 

1 7E-OJ 

2 1E-01 

1 2E-03 

6.9E-OJ 

4 1E-04 

1 4E-03 

3.7E-OJ 

5 BE-03 

3 2E-03 

4 6E-03 

2.6E-01 

1 iE-04 

3 6E-04 

8 BE-04 

4 2E-05 

B 9E-03 

a 1E-05 

4 5E·04 

3 BE-04 

7 2E-03 

2 4E-04 

9 SE-03 

a 2E-03 

3 OE-04 

3.7E-02 

3.0E-01 



TABLE 8.60 • REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADDLESCENT TRESPASSERS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL 8) 

Scenario Timelrame: CurrenVFulure 

Medium: Sur1ace Water 

Exposure Medium: Sur1ace Water 

Exposure Point Gully 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17) 

Exposure Chemical Medium 
Route ol Polential EPC 

Concern Value 

lngesllon Benzo(a)anlhracene 2.20E-04 

Dermal 

Benzo(a)pyrene 2.70E-04 

Benzo(b)lluoranthene 4.00E-04 

lndeno(1,2,3-cd)pyrene 2.10E-04 

2,4,6-Trinltrotoluene 1.39E-03 

2-Amino-4.6-Dinil.rololuene 3.09E·03 

4-Amino-2.6-Dinltrotoluene 7.GOE-03 

HMX 2 63E·01 

ROX 1.94E+OO 

Aluminum 3.71 E+OO 

Arsenic 6.26E·03 

Barium B.67E·02 

Chromium 1.23E-02 

Iron 3.37E+OO 

Lead 1.52E·02 

Manganese 4.1BE·01 

Vanadium 9.75E·03 

Nitrite!Nitrate·N 2.24E+01 

(lolal) 

Benzo(a)anlhracene 2.20E·04 

Benzo(a)pyrene 2.70E·04 

Benzo(b)fluoranthene 4.00E·04 

lndeno(1.2,3·cd)pyrene 2.10E·04 

2.4,G·Trinitrotoluene 1.39E·03 

2·Amino·4,6·Dinitrololuene 3.09E-03 

4·Amino·2.6·Dinitrololuene 7 .GOE-03 

HMX 2.63E-01 

ROX 

Aluminum 

Arsenic 

Barium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nitrale·N 

(lolal) 

1.94E+OO 

3.71E+OO 

6.26E-03 

8.67E-02 

1.23E-02 

3.37E+OO 

1.52E-02 

4.18E-01 

9.75E·03 

2.24E+01 

Medium 
EPC 

Units 

mg/L 

mg/L 

mg/L 

mglL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mg/L 

mglL 

mglL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE. CRANE. INDIANA 

Route 

EPC 

Value 

2.20E·04 

2.70E-04 

4.00E-04 

2.10E-04 

1.39E·03 

3.09E-03 

7.60E·03 

2.63E-01 

1.94E+OO 

3.71 E+OO 

6.26E-03 

B.67E·02 

1.23E-02 

3.37E+OO 

1.52E·02 

4.18E-01 

9.75E·03 

2.24E+01 

2.20E-04 

2.70E-04 

4.00E-04 

2.10E·04 

1.39E-03 

3.09E·03 

7.GOE-03 

2.63E·01 

1.94E+OO 

3.71 E+OO 

6.26E-03 

8.67E-02 

1.23E-02 

3.37E+OO 

1.52E-02 

4.18E-01 

9.75E-03 

2.24E+01 

Route 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg IL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

EPC Selected 

for Risk 

Calculalion (1) 

M 

M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

lnlake 

(Cancer) 

1.1E·OB 

1.4E·08 

2.1E-08 

1.1E-08 

7.2E·08 

1.6E-07 

4.0E-07 

1.4E-05 

1.0E-04 

1.9E·04 

3.3E-07 

4.5E·06 

6.4E-07 

1.BE-04 

7.9E·07 

2.2E-05 

S.1E·07 

1.2E-03 

7.0E·07 

1.SE-06 

2.2E·06 

1.2E-06 

B.8E·09 

1.1E·OB 

2.BE-08 

3.3E-07 

4.2E·06 

1.3E-05 

2.1E-08 

3.0E·07 

8.4E-08 

1.2E-05 

5.2E·08 

1.4E-06 

3.3E·OB 

7.GE-05 

Intake Cancer Slope 

(Cancer) Factor 

Units 

mg/kg-day 7.30E·01 

mgfkg-day 7.30E+OO 

mgfkg·day 7 .30E·01 

mg/kg-day 7.30E-01 

mg/kg-day 3.00E·02 

mglkg·day 

mg/kg·day 

mg/kg-day 

mg/kg-day 1.10E·01 

mg/kg-day 

mg/kg-day 1.SOE+OO 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mglkg·day 

mg'kg·day 

mg/kg·day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

7.30E-01 

7.30E+OO 

7.30E·01 

7.30E·01 

3.00E-02 

1.10E·01 

1.SOE+OO 

Cancer Slope 
Fac1or Units 

(mg/kg-day) 

(mglkg·day) ' 

(mglkg·dayr' 

(mg/kg-dayr' 

(mg/kg-day)' 

(mg/kg-dayr
1 

(mg/kg·day)· 1 

(mg/kg-day) 1 

(mg/kg-day)· 1 

(mg/kg-day) ' 

(mglkg·day)'' 

(mglkg·day) ' 

(mg/kg·dayr' 

(mg/kg-day)' 

(mglkg·day)' 1 

(mglkg·day)· 1 

(mglkg·day)· 1 

(mg/kg-day)' 

(mg/kg-day) 

(mg/kg-day)' 1 

(mglkg·dayr' 

(mg/kg·dayf' 

(mg/kg-day) ' 

{mg/kg-day) ' 

(mg/kg-day)' 

(mglkg-dayr' 

(mglkg·dayf
1 

(mg/kg-day)· 1 

(mg/kg-day)· 1 

(mg/kg-day) ' 

(mg/kg-dayr' 

(mg/kg-day) ' 

(mg/kg-day)·' 

(mglkg·day)' 1 

(mg/kg·day)'' 

(mg/kg·dayr' 

Cancer 

Risk 

B.4E·09 

1.0E·07 

1.SE-08 

8.0E-09 

2.2E-09 

1.1E·OS 

4.9E·07 

1.2E·OS 

5.1E·07 

1.1E-05 

1.6E·06 

8.8E-07 

2.7E·10 

4.GE-07 

3.2E·OB 

1.4E-05 

Total Risk Across All Exposure Routes/Pathways 2.6E·OS 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER - GULLY 
ADOLESCENT TRESPASSERS- CENTRAL TENDENCY EXPOSURE (CTE) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES· 

DERMAL CONTACT: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U S EPA July 2004 .. ' 

DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD= DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent =ABSORBED DOSE PER EVENT (MG/CM 2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV= EVENT FREQUENCY (EVENTS/DAY) 
ED= EXPOSURE DURATION (YEARS) 
EF =EXPOSURE FREQUENCY (DAYS/YEAR) 

BW =BODY WEIGHT(KG) 
AT= AVERAGING TIME (DAYS) 

CHEMICAL SWCONC. ORGANIC OR t• (HR) tevent 
(mg/L) INORGANIC? 

Benzo(a)anthracene 2.20E-04 0 8.53E+OO 2 OOE+OO 
Benzo(a)pyrene 2.70E-04 0 1.17E+01 2.00E+OO 
Benzo(b)fluoranthene 4.00E-04 0 1.20E+01 2.00E+OO 
lndeno(1,2,3-cd)pyrene 2.10E-04 0 1.68E+01 2.00E+OO 
2,4,6-Trinitrotoluene 1.39E-03 0 4.71 E+OO 2.00E+OO 
2-Amino-4,6-Dinitrotoluene 3.09E-03 0 3.21 E+OO 2.00E+OO 
4-Amino-2,6-Dinitrotoluene 7.60E-03 0 3.21 E+OO 2.00E+OO 
HMX 2.63E-01 0 1.15E+01 2.00E+OO 
RDX 1.94E+OO 0 4.42E+OO 2.00E+OO 
Aluminum 3.71E+OO i 2.00E+OO 
Arsenic 6.26E-03 i 2.00E+OO 
Chromium 1.23E-02 i 2.00E+OO 
Iron 3.37E+OO i 2.00E+OO 
Lead 6.42E-03 i 2.00E+OO 
Manganese 4.18E-01 i 2.00E+OO 
Vanadium 9.75E-03 i 2.00E+OO 
Nitrite/Nitrate-N 2.24E+01 i 2.00E+OO 

FOR INORGANICS: 

FOR ORGANICS: 

T(HR) 

2.03E+OO 
2.69E+OO 
2.77E+OO 
3.78E+OO 
1.96E+OO 
1.34E+OO 
1.34E+OO 
4.78E+OO 
1.84E+OO 

DAevent = Kp x C x tevent x CF 

IF tevent < !', DAevent = 2FA x Kp x C x CF x (6T x tevenU3.1416)05 

IF tevent > t', DAevent =FA x Kp x C x CF x ((tevenU(1 + B)) + (2T x ((1 +3B+3B')/(1 + B)'))) 

WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 
Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent =DURATION OF EVENT (HR/EVENT) 

CF= CONVERSION FACTOR (1U1000 CM 3
) 

1' =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T =LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp(CM/HR) B FA DAevent 

4.74E-01 2.75E+OO 1 5.81 E-07 
7.01E-01 4.27E+OO 1 1.21E-06 
7.02E-01 4.29E+OO 1 1.83E-06 

1.04E+OO 6.65E+OO 0.6 9.97E-07 
9.64E-04 5.59E-03 1 7.32E-09 
6.41 E-04 3.46E-03 1 8.93E-09 
6.41 E-04 3.46E-03 1 2.20E-08 
1.21E-04 8.01 E-04 1 2.72E-07 
3.39E-04 1.94E-03 1 3.49E-06 
1.00E-03 1 7.43E-06 
1.00E-03 1 1.25E-08 
2.00.E-03 1 4.93E-08 
1.00E-03 1 6.74E-06 
1.00E-03 1 1.28E-08 

1.00E-03 1 8.36E-07 

1.00E-03 1 1.95E-08 
1.00E-03 1 4.47E-05 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timelrame: CurrenVFutura 
Medium: Suriace Water 

Exposure Medium: Surface Water 

Exposure Point: Gully 
Receptor Population: Trespasser 
Receptor Age: Adolescent (age 6 - 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzo{a)anlhracene 2.20E·04 

Benzo(a)pyrene 2.70E-04 

Benzo(b)fluoranlhene 4.00E-04 

lndeno(1.2,3-cd)pyrene 2.1DE·04 

2,4,6-Trinitrololuene 1.39E·03 

2-Amlno-4,6-Dinltrotoluene 3.09E·03 

4-An'lino-2,6-Dinitrotoluene 7.BOE-03 

HMX 2.63E·01 

RDX 1.94E+OO 

Aluminum 3.71 E+OO 
Arsenic 6.26E·03 

Chromium 1.23E·02 

Iron 3.37E+OO 

Lead 6.42E·03 

Manganese 4.1BE·01 

Vanadium 9.75E-03 

Nifrite/Nifrate-N 2.24E+01 

(1o1al) 

Benzo(a)anthracene 2.20E-04 

Benzo(a)pyrene 2.70E-04 

Benzo(b)fluoranthene 4.00E-04 

lndeno( 1.2,3-cd)pyrene 2.10E-04 

2.4.6· Trinltrotoluene 1.39E·03 

2· Am ino-4 ,6-Din ltrotolu en e 3.09E·03 

4-Amino-2.6-Dinltrotoluene 7.60E-03 

HMX 2.63E-01 

RDX 1.94E+OO 

Aluminum 3.71E+OO 

Arsenic 6.26E·03 

Chromium 1.23E-02 

Iron 3.37E+OO 

Lead 6.42E·03 

Manganese 4.1BE·01 

Vanadium 9.75E-03 

Nltrite/Nltrate-N 2.24E+01 

(total) 

TABLE 7.60a · CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE. CRANE. INDIANA 

Medium Route Route EPC Intake Intake Reference 
EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 
Units Value Units for Hazard Units 

Calculation (1) 

mg/L 2.20E·D4 mg/L M 1.BE·OB mg/kg-day 

mg/L 2.70E·04 mg/L M 2.2E·OB mg/kg-day 

mg/L 4.00E-04 mg/L M 3.3E·OB mg/kg-day 

mg/L 2.1DE·D4 mg/L M 1.7E·OB mg/kg-day 

mg/L 1.39E·D3 mg/L M 1.1E·07 mglkg·day 5.00E-04 

mg/L 3.09E-D3 mg/L ·M 2.6E·07 mg/kg-day 2.00E·04 

mg/L 7.60E·D3 mg/L M 6.3E·07 mglkg-day 2.00E·04 

mg/l 2.63E·01 mg/L M 2.2E-05 mg/kg-day 5.00E-02 

mg/L 1.94E+OO mg/L M 1.6E·04 mglkg-day 3.00E·03 

mg/L 3.71E+OO mg/L M 3.1E·D4 mg/kg-day 1.00E+OO 

mg/l 6.26E·03 mg/L M 5.2E·07 mglkg-day 3.00E-04 

mg/L 1.23E-02 mg/L M 1.0E-06 mg/kg-day 3.00E-03 

mg/L 3.37E+OO mg/L M 2.BE-04 mg/kg-day 3.00E-01 

mg/L 6.42E·D3 mg/L M 5.3E-07 mg/kg-day 

mg/L 4.1BE-01 mg/L M 3.5E·05 mg/kg-day 2.40E·02 

mg/L 9.75E·03 mg/L M 8.1E-07 mg/kg-day 1.00E-03 

mg/L 2.24E+01 mg/L M 1.9E·03 mg/kg-day 1.60E+OO 

mg/L 2.20E·04 mg/L M 1.SE-06 mg/kg-day 

mg/L 2.70E-04 mg/L M 3.1E-06 mg/kg-day 

mg/L 4.00E-04 mg/L M 4.7E·06 mg/kg-day 

mg/L 2.10E-04 mg/L M 2.6E·06 mg/kg-day 

mg/L 1.39E-03 mg/L M 1.9E·OB mg/kg-day 5.00E-04 

mg/L 3.09E·03 mg/L M 2.3E·OB mg/kg-day 2.00E·04 

mg/L 7.60E·03 mg/l M 5.7E·OB mg/kg-day 2.00E-04 

mg/L 2.63E·01 mg/l M 7.0E-07 mg/kg-day 5.00E·02 

mgtl 1.94E+OO mg/L M 9.0E-06 mg/kg-day 3.00E-03 

mg/L 3.71 E+OO mg/L M 1.9E-05 mg/kg-day 1.00E+OO 

mg/L 6.26E·03 mg/l M 3.2E·OB mg/kg-day 3.00E-04 

mg/L 1.23E·02 mg/L M ·1.3E-07 mg/kg-day 7.50E-05 

mg/L 3.37E+OO mg/L M 1.7E-05 mg/kg-day 3.00E-01 

mg/L 6.42E-03 mg/L M 3.3E·OB mg/kg-day 

mg/L 4.1BE·01 mg/L M 2.1E·06 mg/kg-day 9.60E·04 

mg/L 9.75E·03 mg/L M 5.0E·OB mg/kg-day 2.60E·05 

mg/L 2.24E+D1 mg/L M 1.1E·04 mg/kg-day 1.60E+OO 

Reference Reference Reference 

Dose Units Concenlralion Concentration 

Units 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg·day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg·day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected !or hazard calculatfon. 

Hazard 

Quotient 

2.3E-04 

1.3E·03 

3 1E·03 

4.4E-04 

5.4E-02 

3.1E-04 

1.7E-03 

3.4E-04 

9.3E-04 

1 4E-03 

8 1E-04 

1.2E-03 

6.SE-02 

3 BE·05 

1 1E-04 

2 BE-04 

1 4E-05 

3 OE-03 

1.9E-05 

1.1E-04 

1.7E-03 

5.BE-OS 

2.2E·03 

1.9E-03 

7.2E·DS 

9.SE-03 

7.SE-02 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.60a - CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: CurrenVFulure 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point Gully 
Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzo(a)anthracene 2.20E-04 

Benzo(a)pyrene 2.70E-04 

Benzo(b)fluoranthene 4.00E-04 

lndeno(1.2,3·cd)pyrene 2. 1DE-04 

2,4,6-Trinitrotoluene 1.39E-03 

2-Amino-4,6-0initrotoluene 3.0BE-03 

4-Amino-2,6-0initrotoluene 7.GOE-03 

HMX 2.63E-01 

ROX 1.94E+OO 

Aluminum 3.71E+OO 

Arsenic 6.26E-03 

Chromium 1.23E-02 

Iron 3.37E+OO 

Lead 6.42E-03 

Manganese 4.1BE-01 

Vanadium 9.75E-03 

Nilrite/Nitrate-N 2.24E+01 

(total) 

Benzo{a)anlhracene 2.20E-04 

Benzo(a)pyrene 2.70E-04 

Benzo(b )fluoranthene 4,00E-04 

lndeno(1,2,3-cd)pyrene 2.10E-04 

2,4,6-Trlnitrotoluene 1.39E-03 

2-Amino-4,6-0initrotoluene 3.09E-03 

4-Amino-2,6-0initrotoluene 7.60E-03 

HMX 2.63E-01 

ROX 1.94E+OO 

Aluminum 3.71E+OO 

Arsenic 6.26E-03 

Chromium 1.23E-02 

Iron 3.37E+OO 

Lead 6.42E-03 

Manganese 4.1BE-01 

Vanadium 9.75E-03 

Nitrite/Nitrate-N 2.24E+01 

(1o1al) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mgll 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mgil 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.20E-04 mg/L M 2.9E-09 mg/kg-day 

2.70E-04 mg/L M 3.5E-09 mg/kg-day 

4.00E-04 mg/L M 5.2E-09 mg/kg-day 

2. 1DE-04 mg/L M 2.7E-09 mg/kg-day 

1.39E-03 mg/L M 1.8E-08 mg/kg-day 

3.09E-03 mg/L M 4.0E-08 mg/kg-day 

7.60E-03 mg/L M 9.9E-08 mg/kg-day 

2.63E-01 mg/L M 3.4E-06 mg/kg-day 

1.94E+OO mg/L M 2.5E-05 mg/kg-day 

3.71 E+OO mg/L M 4.8E-05 mg/kg-day 

6.26E-03 mg/L M 8.1E-08 mg/kg-day 

1.23E-02 mg/L M 1.6E-07 mg/kg-day 

3.37E+OO mg/L M 4.4E-05 mg/kg-day 

6.42E-03 mg/L M 8.4E-08 mg/kg-day 

4.18E-01 mg/L M 5.4E-06 mg/kg-day 

9.75E-03 mg/L M 1.3E-07 mg/kg-day 

2.24E+01 mg/L M 2.9E-04 mg/kg-day 

2.20E-04 mg/L M 2.3E-07 mg/kg-day 

2.70E-04 mg/L M 4.9E-07 mg/kg-day 

4.00E-04 mg/L M 7.4E-07 mg/kg-day 

2.10E-04 mg/L M 4.0E-07 mg/kg-day 

1.39E-03 mg/L M 3.0E-09 mg/kg-day 

3.09E-03 mg/L M 3.6E-09 mg/kg-day 

7.60E-03 mg/L M 8.9E-09 mg/kg-day 

2.63E-01 mg/L M UE-07 mg/kg-day 

1.94E+OO mg/L M 1.4E-06 mg/kg-day 

3.71E+OO mg/L M 3.0E-06 mg/kg-day 

6.26E-03 mgil M 5.0E-09 mg/kg-day 

1.23E-02 mg/L M 2.0E-08 mg/kg-day 

3.37E+OO mg/L M 2.7E-06 mg/kg-day 

6.42E-03 mg/L M 5.2E-09 mg/kg-day 

4. 1BE-01 mg/L M 3.4E-07 mg/kg-day 

9.75E-03 mgil M 7.9E-09 mg/kg-day 

2.24E+01 mg/L M 1.8E-05 mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

7.30E-01 (mg/kg-day) ' 

7.30E+OO (mg/kg-day) ' 

7.30E-01 (mg/kg-day) , 

7.30E-01 (mg/kg-day) 1 

3.00E-02 (mg/kg-day) ' 

(mg/kg-day) 1 

(mg/kg-day) ' 

(mg/kg-day) ' 

UOE·01 (mg/kg-day)' 

(mg/kg-day)' 

1.SOE+OO (mg/kg-day) ' 

(mg/kg-day)' 

(mg/kg-day) 1 

(mg/kg-day) ' 

(mg/kg·day)' 

(mg/kg-day) ' 

(mg/kg-day)' 

7.30E-01 (mg/kg-day)· 1 

7.30E+OO {mg/kg-day) 1 

7.30E-01 (mg/kg·day) ' 

7.30E-01 (mg/kg-day)' 

3.00E-02 (mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)'' 

(mg/kg-day)' 

1.10E-01 (mg/kg-day) 1 

(mg/kg·day) ' 

1.SOE+OO (mg/kg-day) 1 

(mg/kg-day( 

(mg/kg-day)· 1 

(mg/kg-day) 1 

(mg/kg-day) 1 

(mg/kg-day) ' 

(mg/kg-day) 1 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

2.1E·09 

2.6E-oa 

3.8E-09 

2.0E-09 

5.4E·10 

2.8E-06 

1.2E-07 

2.9E-06 

1.7E-07 

3.6E-06 

5.4E-07 

2 BE-07 

B.9E-11 

1.5E-07 

7.6E-09 

4.7E--06 

7.7E-06 



Exposure 

Route 

·Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Gully 

Receptor Population: Recreational User 

Receptor Age: Child 

Paramete Parameter Definition 

Code 

Cw Chemical Concentration in Water 

IR Ingestion Rate of Surface Water 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Cw Chemical Concentration in Water 

A Skin Surface Area 

DAevent Absorbed Dose per Event 

EV Event Frequency 

ED Exposure Duration 

EF Exposure Frequency 

tavent Duration of Event 

r Time to reach steady state 

T Lag Time 

B Bunge Model Constant 

Kp Permeability Coefficient from Water 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

TABLE 4.61 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

CHILD RECREATIONAL USERS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Units RME RME 

Value Rationale/ 

Reference 

(mg/L) Max or 95% UCL U.S. EPA, December 2002 

(Uhr) 0.05 U.S. EPA Region 4, May 2000 

(days/year) 52 Professional judgement 

(years) 6 U.S. EPA. May 1993 

(hr/day) 4 Professional fudgement 

(kg) 15 U.S. EPA, May 1993 

(days) 25550 U.S. EPA, December 1989 

(days) 2190 U.S. EPA, December 1989 

mg/L Max or 95% UCL U.S. EPA, December 2002 

cm' 3,300 112 total body area (EPA 2004) 

mg/cm'-event chemical-specific U.S. EPA, July 2004 

event/day 1 Professional judgement 

years 6 U.S. EPA, May 1993 

days/year 52 Professional judgement 

hour/event 4 Professional judgement 

hour/event chemical-specific U.S. EPA, July 2004 

hour/event chemical-specific U.S. EPA, July 2004 

dimensionless chemical-specific U.S. EPA, July 2004 

cm/hour chemical-specific U.S. EPA, July 2004 

kg 15 U.S. EPA, May 1993 

days 25,550 U.S. EPA, December 1989 

days 2,190 U.S. EPA, December 1989 

ua11y Intake ca1cu1at1ons 
Ingestion Intake= (IRgw x EF x ED) I (BW x AT) 
Dermal Intake= (Ax EV x ED x EF) I (BW x AT) 

CTE 

Value 

Maximum 

0.05 

26 

2 

2 

15 

25550 

730 

Maximum 

3.300 

chemical-specific 

1 

2 

26 

2 

chemical-specific 

chemical-specific 

chemical-specific 

chemical-specific 

15 

25,550 

730 

CTE 

Rationale/ 

Reference 

U.S. EPA, December 2002 

U.S. EPA Region 4, May 2000 

Professional judgemenl 

U.S. EPA, May 1993 

Professional judgement 

U.S. EPA. May 1993 

U.S. EPA, December 1989 

U.S. EPA. December 1989 

U.S. EPA, December 2002 

112 total body area (EPA 2004) 

U.S. EPA, July 2004 

Professional judgement 

U.S. EPA, May 1993 

Professional judgement 

Professional judgement 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, May 1993 

USEPA, December 1989 

USEPA, December 1989 

Cancer Ingestion lntake(RME) = 1.63E-04 
Noncancer Ingestion lntake(RME) = 1.90E-03 

Cancer Ingestion lntake(CTE) = 1.36E-05 
Noncancer Ingestion lntake(CTE) = 4.75E-04 

Cancer Dermal Intake( AME) = 2.69E+OO 
Noncancer Dermal Intake( AME) = 3.13E+01 

Cancer Dermal lntake(CTE) = 4.48E-01 
Noncancer Dermal lntake(CTE) = 1.57E+01 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mg/kg-day)~ 

Cw x IR x ET x EF x ED 
BW x AT 

The equations and parameters for 

for estimating DAevent and the chemical-

specific dermally absorbed dose from 

water (DAD) are provided in Section 7.3.4.: 

of the text. 

USEPA, July 2004 

SWMU13SWChildRecrRMEGully.xls 



CALCULATION OF DAevent- EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER - GULLY 
CHILD RECREATIONAL USERS - REASONABLE MAXIMUM EXPOSURE (RME) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES: 

DERMAL CONTACT: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U.S. EPA, July 2004 

DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD= DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent =ABSORBED DOSE PER EVENT (MG/CM 2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV= EVENT FREQUENCY (EVENTS/DAY) 
ED= EXPOSURE DURATION (YEARS) 
EF =EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY WEIGHT(KG) 
AT= AVERAGING TIME (DAYS) 

CHEMICAL SWCONC. ORGANIC OR t* (HR) tevent 
(mg/L) INORGANIC? 

Benzo(a)anthracene 2.20E-04 0 8.53E+OO 4.00E+OO 
Benzo(a)pvrene 2.70E-04 0 1.17E+01 4.00E+OO 
Benzo(b)fluoranthene 4.00E-04 0 1.20E+01 4.00E+OO 
lndeno(1,2,3-cd)pyrene 2.10E-04 0 1.68E+01 4.00E+OO 
2.4,6-Trinitrotoluene 1.39E-03 0 4.71E+OO 4.00E+OO 
2-Amino-4,6-Dinitrotoluene 3.09E-03 0 3.21 E+OO 4.00E+OO 
4-Amino-2,6-Dinitrotoluene 7.60E-03 0 3.21 E+OO 4.00E+OO 
HMX 2.63E-01 0 1.15E+01 4.00E+OO 
ROX 1.94E+OO 0 4.42E+OO 4.00E+OO 
Aluminum 3.71 E+OO 4.00E+OO 
Arsenic 6.26E-03 4.00E+OO 
Chromium 1.23E-02 4.00E+OO 
Iron 3.37E+OO 4.00E+OO 
Lead 6.42E-03 4.00E+OO 
Manganese 4.18E-01 4.00E+OO 
Vanadi_um 9.75E-03 4.00E+OO 
Nitrite/Nitrate-N 2.24E+01 4.00E+OO 

FOR INORGANICS: 

FOR ORGANICS: 

T(HR) 

2.03E+OO 
2.69E+OO 
2.77E+OO 
3.78E+OO 
1.96E+OO 
1.34E+OO 
1.34E+OO 
4.78E+OO 
1.84E+OO 

DAevent = Kp x C x tevent x CF 

IF tevent < t', DAevent = 2FA x Kp x C x CF x (6T x tevenV3.1416)05 

IF tevent > !", DAevent =FA x Kp x C x CF x ((tevenV(1 + B)) + (2T x ((1+3B+3B')/(1 + B)2
))) 

WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 
Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
!event= DURATION OF EVENT (HR/EVENT) 

CF= CONVERSION FACTOR (1L/1000 CM 3
) 

t' =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T =LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp(CM/HR) B FA DAevent 

4.74E-01 2.75E+OO 1 8.21 E-07 
7.01E-01 4.27E+OO 1 1.72E-06 
7.02E-01 4.29E+OO 1 2.58E-06 
1.04E+OO 6.65E+OO 0.6 1.41 E-06 
9.64E-04 5.59E-03 1 1.04E-08 
6.41 E-04 3.46E-03 1 1.32E-08 
6.41 E-04 3.46E-03 1 3.25E-08 
1.21E-04 8.01 E-04 1 3.85E-07 
3.39E-04 1.94E-03 1 4.93E-06 
1.00E-03 1 1.49E-05 
1.00E-03 1 2.SOE-08 
2.00E-03 1 9.87E-08 
1.00E-03 1 1.35E-05 
1.00E-03 1 2.57E-08 
1.00E-03 1 1.67E-06 
1.00E-03 1 3.90E-08 
1.00E-03 1 8.94E-05 



Exposure 

Route 

lngeslion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 
Exposure Point Gully 
Receptor Population: Recreational User 
Receptor Age: Child 

Chemical Medium 

of Polential EPC 
Concern Value 

Benzo(a)anlhracene 2.20E-04 

Benzo(a)pyrene 2.70E·04 
Benzo(b)fluoranthene 4,00E-04 

lndeno(1,2,3·cd)pyrene 2.10E-04 

2,4,6-Trinttrololuene 1.39E-03 

2-Amino-4,6-Dinitrololuene 3.09E·03 

4-Amino-2,6-Dinitrololuene 7.60E-03 

HMX 2.63E-01 

RDX 1.94E+OO 

Aluminum 3.71 E+OO 

Arsenic 6.26E-03 

Chromium 1.23E-02 

Iron 3.37E+OO · 

Lead 6.42E-03 

Manganese 4.18E-01 

Vanadium 9.75E-03 

Nttrite/Nttrate-N 2.24E+01 

(total) 

Benzo(a)anlhracene 2.20E-04 

Benzo(a)pyrene 2.70E-04 

Benzo(b )I I uoranth ene 4.00E-04 

lndeno(1,2,3-cd)pyrene 2.10E-04 

2.4 ,6-Trinitrotoluene 1.39E-03 

2-Amino-4,6-Dinitrololuene 3.09E-03 

4-Amino-2,6-Dinitrololuene 7.60E-03 

HMX 2.63E-01 

RDX 1.94E+OO 

Aluminum 3.71 E+OO 

Arsenic 6.26E-03 

Chromium 1.23E-02 

Iron 3.37E+OO 

lead 6.42E-03 

Manganese 4.18E-01 

Vanadium 9.75E-03 

Nitrite/Nitrate-N 2.24E+01 

(total) 

TABLE 761 - REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE. CRANE. INDIANA 

Medium Route Route EPC Intake Intake Reference 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 
Units Value Units for Hazard Units 

Calculation (1) 

mg/L 2.20E-04 mg/L M 4.2E-07 mg/kg-day 

mg/L 2.70E-04 mg/L M 5.1E·07 mg/kg-day 

mg/L 4.00E-04 mg/L M 7.6E-07 mg/kg-day 

mg/L 2.10E-04 mg/l M 4.0E-07 mg/kg-day 

mg!L 1.39E-03 mg/L M 2.6E-06 mg/kg-day 5.00E-04 

mg/L 3.09E-03 mg!L M 5.9E-06 mg/kg-day 2.00E-04 

mg/L 7.60E-03 mg/L M 1.4E-05 mg/kg-day 2.00E-04 

mg/L 2.63E-01 mg/L M 5.0E-04 mg/kg-day 5.00E-02 

mg/L 1.94E+OO mg/L M 3.7E-03 mg/kg-day 3.00E-03 

mg/L 3.71 E+OO mg/L M 7.1E-03 mg/kg-day 1.00E+OO 

mg/L 6.26E-03 mg/L M 1.2E-05 mg/kg-day 3.00E-04 

mg/L 1.23E-02 mg/L M 2.3E·05 mg/kg-day 3.00E-03 

mg/L 3.37E+OO mg/l M 6.4E·03 mg/kg-day 3.00E-01 

mg/L 6.42E-03 mg/L M 1.2E·05 mg/kg-day 

mg/L 4.18E-01 mg/L M 7.9E·04 mg/kg-day 2.40E-02 

mg/L 9.75E-03 mg/L M 1.9E-05 mg/kg-day 1.00E-03 

mg/L 2.24E+01 mg/L M 4.2E-02 mg/kg-day 1.60E+OO 

mg/L 2.20E-04 mg/L M 2.6E-05 mg/kg-day 

mg/L 2.70E-04 mg/l M 5.4E-05 mg/kg-day 

mg/L 4.00E-04 mg/L M 8.1E-05 mg/kg-day 

mg/L 2.10E-04 mg/L M 4.4E-05 mg/kg-day 

mg/L 1.39E-03 mg/L M 3.2E·07 mg/kg-day 500E-04 

mg/L 3.09E-03 mg!L M 4.1E-07 mg/kg-day 2.00E-04 

mg/L 7.60E-03 mg/L M 1.0E-06 mg/kg-day 2.00E-04 

mg/L 2,63E-01 mg/L M 1.2E-05 mg/kg-day 5.00E-02 

mg/L 1.94E+OO mg/L M 1.5E-04 mg/kg-day 3.00E·03 

mg/L 3.71E+OO mg/L M 4.7E-04 mg/kg-day 1.00E+OO 

mg/L 6.26E-03 mg/L M 7.BE-07 mg/kg-day 3.00E-04 

mg/L 1.23E-02 mg/L M 3.1E-06 mg/kg-day 7.50E-05 

mg/L 3.37E+OO mg/L M 4.2E-04 mg/kg-day 3.00E-01 

mg/L 6.42E-03 mg/L M 8.0E-07 mg/kg-day 

mg/L 4.18E-01 mg/L M 5.2E-05 mg/kg-day 9.SOE-04 

mg/L 9.75E-03 mg/L M 1.2E-06 mg/kg-day 2.60E-05 

mg/L 2.24E+01 mg/L M 2.BE-03 mg/kg-day 1.60E+OO 

Reference Reference Reference 

Dose Un~s Concentration Concenlralion 

Units 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mglkg·day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (A) EPC selected for hazard calculalion. 

Hazard 

Ouotienl 

5.3E·03 

2.9E-02 

7.2E-02 

1.0E·02 

1.2E+OO 

7 1E·03 

4 OE·02 

7 8E·03 

2 1E·02 

3.3E·02 

1.9E-02 

2 7E-02 

1.SE+OO 

6 5E·04 

2.1E-03 

5.1E·03 

2.4E-04 

5.2E-02 

4.7E-04 

2.GE-03 

4.1E-02 

1 4E-03 

55E·02 

4.7E-02 

1.BE·03 

2.1E-01 

1.7E-i-OO 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.61 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Gully 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzo(a)anthracene 2.20E-04 

Benzo(a)pyrene 2.70E-04 

8 e nzo(b) I Juoranthen e 4.00E-04 

lndeno(1,2,3-cd)pyrene 2.10E-04 

2,4,6-Trinitrotoluene 1.39E-03 

2-Amino-4,6-Dinitrotoluene 3.09E-03 

4-Amino-2,6-Dinitrotoluene 7.60E-03 

HMX 2.63E·01 

ROX 1.94E+OO 

Aluminum 3.71 E+OO 

Arsenic 6.26E-03 

Chromium 1.23E·02 

Iron 3.37E+OO 

Lead 6.42E-03 

Manganese 4.18E·01 

Vanadium 9.75E-03 

Nitrjte/Nilrate-N 2.24E+D1 

(tolal) 

Benzo(a)anthracene 2.20E-04 

Benzo(a)pyrene 2.70E-04 

Ben zo (b) f I uo ra nthe ne 4.00E-04 

lndeno(i ,2,3-cd)pyrene 2.10E-04 

2,4,6-Trinitrotoluene 1.39E-03 

2-Amino-4,6-Dinilrololuene 3.09E-03 

4-Amino-2,6-Dinitrotoluene 7.60E·03 

HMX 2.63E-01 

ROX 1.94E+OO 

Aluminum 3.71 E+OO 

Arsenic 6.26E-03 

Chromium 1.23E-02 

Iron 3.37E+OO 

Lead 6.42E-03 

Manganese 4.18E-01 

Vanadium 9.75E-03 

Nilrite/Nitrate-N 2.24E+01 

(total) 

Medium 
EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l 

mg/L 

mg/L 

mg/l 

mglL 

mglL 

mglL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mg/L 

mg/L 

mg/L 

mglL 

mg/L 

mg/L 

mglL 

mglL 

mglL 

mglL 

NSWC CRANE, CRANE, INOIANA 

Route Route EPC Selecled Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.20E-04 mg/L M 3.6E-08 mglkg-day 

2.70E-04 mg/L M 4.4E-08 mglkg-day 

4.00E-04 mg/L M 6.5E-08 mglkg-day 

2.10E-04 mglL M 3.4E-08 mglkg-day 

1.39E-03 mg/L M 2.3E-07 mglkg-day 

3.09E-03 mg/l M 5.0E-07 mglkg-day 

7.60E-03 mglL M 1.2E-06 mg/kg-day 

2.63E-01 mg/l M 4.3E-05 mg/kg-day 

1.94E+OO mglL M 3.2E-04 mg/kg-day 

3.71 E+OO mg/L M 6.0E-04 mglkg-day 

6.26E-03 mglL M 1.0E·06 mg/kg-day 

1.23E-02 mglL M 2.0E·06 mg/kg-day 

3.37E+OO mg/L M 5.5E·04 mglkg-day 

6.42E-03 mglL M 1.0E-06 mglkg-day 

4.18E-01 mg/L M 6.8E-05 mglkg-day 

9.75E·03 mg/L M 1.6E-06 mglkg-day 

2.24E+01 mg/L M 3.6E-03 mglkg-day 

2.20E-04 mglL M 2.2E-06 mglkg-day 

2.70E-04 mg/L M 4.6E-06 mglkg-day 

4.00E-04 mglL M 6.9E-06 mg/kg-day 

2.10E·04 mg/L M 3.8E-06 mg/kg-day 

1.39E-03 mglL M 2.8E-08 mg/kg-day 

3.09E-03 mglL M 3.5E·08 mg/kg-day 

7.60E-03 mglL M 8.7E-08 mg/kg-day 

2.63E-01 mglL M 1.0E-06 mglkg-day 

1.94E+OO mglL M 1.3E-05 mglkg-day 

3.71 E+OO mglL M 4.0E-05 mglkg-day 

6.26E-03 mgiL M 6.7E-08 mglkg-day 

1.23E·02 mg/L M 2.7E-07 mglkg-day 

3.37E+OO mg/L M 3.6E-o5 mglkg-day 

6.42E-03 mg/L M 6.9E-08 mglkg-day 

4.18E-01 mg/L M 4.5E-06 mg/kg-day 

9.75E-03 mglL M 1.0E-07 mglkg-day 

2.24E+01 mglL M 2.4E·04 mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

7.30E·01 (mg/kg-day) ' 

7.30E+OO (mglkg-day) ' 

7.30E-01 (mg/kg-day) 1 

7.30E-01 (mg/kg-day)" 1 

3.00E-02 (mglkg-day) ' 

(mglkg·day) 1 

(mg/kg-day) 1 

(mg/kg-day) ' 

1.10E·01 (mg/kg-day)' 

(mg/kg-day) ' 

1.50E+OO (mg/kg-day) 1 

(mg/kg-day)- 1 

(mg/kg-day) 1 

(mglkg·day) ' 

(mglkg·day)' 

(mglkg-day) ' 

(mg/kg-day)' 

7.30E-01 (mg/kg-day) ' 

7.30E+OO (mg/kg-day) 1 

7.30E-01 (mg/kg-day) ' 

7.30E·01 (mg/kg-day)· 1 

3.00E·02 {mg/kg-day) 1 

(mg/kg·dayr 1 

(mg/kg-day) 1 

(mglkg-day) ' 

1.10E·01 (mglkg-day) ' 

(mglkg·day)' 

1.50E+OO (mglkg·day) ' 

(mg/kg-day)" 1 

(mglkg·day)'' 

(mg/kg-day)· 1 

(mglkg-day) ' 

(mg/kg-day) ' 

(mg/kg-day) ' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

2.6E-08 

3.2E-07 

4.BE-08 

2.5E·08 

6.8E·09 

3.SE-05 

1.5E-06 

3.7E-05 

1.6E·06 

3 4E·05 

5.1E·06 

2 8E·06 

83E-10 

1.5E·06 

1.0E-07 

4.SE-05 

8.1E-05 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER - GULLY 
CHILD RECREATIONAL USERS· CENTRAL TENDENCY EXPOSURE (CTE) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES: 

DERMAL CONTACT: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U.S. EPA, July 2004 

DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD= DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent =ABSORBED DOSE PER EVENT (MG/CM 2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV= EVENT FREQUENCY (EVENTS/DAY) 
ED= EXPOSURE DURATION (YEARS) 
EF =EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY WEIGHT(KG) 
AT= AVERAGING TIME (DAYS) 

CHEMICAL SWCONC. ORGANIC OR t* (HR) tevent 
(mg/L) INORGANIC? 

Benzo(a)anthracene 2.20E-04 0 8.53E+OO 2.00E+OO 
Benzo(a)pvrene 2.70E-04 0 1.17E+01 2.00E+OO 
Benzo(b)fluoranthene 4.00E-04 0 1.20E+01 2.00E+OO 
lndeno(1,2,3-cd)pvrene 2.10E-04 0 1.68E+01 2.00E+OO 
2,4,6-Trinitrotoluene 1.39E-03 0 4.71 E+OO 2.00E+OO 
2-Amino-4,6-Dinltrotoluene 3.09E-03 0 3.21 E+OO 2.00E+OO 
4-Amino-2,6-Dinitrotoluene 7.60E-03 0 3.21 E+OO 2.00E+OO 
HMX 2.63E-01 0 1.15E+01 2.00E+OO 
ROX 1.94E+OO 0 4.42E+OO 2.00E+OO 
Aluminum 3.71 E+OO 2.00E+OO 
Arsenic 6.26E-03 2.00E+OO 
Chromium 1.23E-02 2.00E+OO 
Iron 3.37E+OO 2.00E+OO 
Lead 6.42E-03 2.00E+OO 
Manganese 4.18E-01 2.00E+OO 
Vanadium 9.75E-03 2.00E+OO 
Nitrite/Nitrate-N 2.24E+01 2.00E+OO 

FOR INORGANICS: 

FOR ORGANICS: 

T(HR) 

2.03E+OO 
2.69E+OO 
2.77E+OO 
3.78E+OO 
1.96E+OO 
1.34E+OO 
1.34E+OO 
4.78E+OO 
1.84E+OO 

DAevent = Kp x C x !event x CF 

IF tevent < t', DAevent = 2FA x Kp x C x CF x (6T x tevent/3.1416)05 

IF !event> t', DAevent =FA x Kp x C x CF x ((tevent/(1 + B)) + (2T x ((1+3B+3B')l(1 + B)2
))) 

WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 
Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
!event= DURATION OF EVENT (HR/EVENT) 

CF= CONVERSION FACTOR (1U1000 CM 3
) 

t' =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T =LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp(CM/HR) B FA DAevent 

4.74E-01 2.75E+OO 1 5.81 E-07 
7.01E-01 4:27E+OO 1 1.21E-06 
7.02E-01 4.29E+OO 1 1.83E-06 
1.04E+OO 6.65E+OO 0.6 9.97E-07 
9.64E-04 5.59E-03 1 7.32E-09 
6.41 E-04 3.46E-03 1 8.93E-09 
6.41 E-04 3.46E-03 1 2.20E-08 
1.21E-04 8.01 E-04 1 2.72E-07 
3.39E-04 1.94E-03 1 3.49E-06 
1.00E-03 1 7.43E-06 
1.00E-03 1 1.25E-08 
2.00E-03 1 4.93E-08 
1.00E-03 1 6.74E-06 
1.00E-03 1 1.28E-08 
1.00E-03 1 8.36E-07 
1.00E-03 1 1.95E-08 
1.00E-03 1 4.47E-05 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timelrame: Future 

Medium: Sur1ace Water 

Exposure Medium: Surface Water 
Exposure Point: Gully 

Receptor Population: Recreatlonal User 

Receptor Age: Child 

Chemical 

of Potential 

Concern 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo (b )I I uoranthe ne 

lndeno(1,2,3·cd)pyrene 

2.4.6-Trinltro\oluene 

2-Amino-4,S·Dinltrololuene 

4-Amino-2.6-Dinltrotoluene 

HMX 

RDX 

Aluminum 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nltrlte/Nitrale-N 

(lolal) 

Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

lndeno(1,2.3-cd)pyrene 

2.4.6-Trinltrotoluene 

2-Amino-4,6-Dinitrololuene 

4-Amino-2,6-Dinitrotoluene 

HMX 

RDX 

Aluminum 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nltrite/Nltrate-N 

(lol•I) 

Medium 

EPC 

Value 

2.20E-04 

2.70E-04 

4.00E-04 

2.10E-04 

1.39E-03 

3.09E-03 

7.60E-03 

2.63E-01 

1.94E+OO 

3.71 E+OO 

6.26E-03 

1.23E-02 

3.37E+OO 

6.42E-03 

4.18E-01 

9.75E-03 

2.24E+01 

2.20E-04 

2,70E-04 

4.00E-04 

2.10E-04 

1.39E-03 

3.09E-03 

7.GOE-03 

2.63E-01 

1.94E+OO 

3.71 E+OO 

6.26E-03 

1.23E-02 

3.37E+OO 

6.42E-03 

4.18E-01 

9.75E-03 

2.24E+01 

TABLE 7.61a • CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL B) 

Medium 

EPC 

Units 

mg/l 

mg/l 

mg/L 

mg/L 

mgll 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

.mg/l 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l 
mg/l 

mg/L 

mg/L 

mg/L 

mg/l 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Roule 
EPC 

Value 

2.20E-04 

2.70E-04 

4.00E-04 

2.10E-04 

1.39E-03 

3.09E-03 

7.BOE-03 

2.63E-01 

1.94E+OO 

3.71 E+OO 

6.26E-03 

1.23E-02 

3.37E+OO 

6.42E-03 

4.18E-01 

9.75E-03 

2.24E+01 

2.2DE-04 

2.70E-04 

4.00E-04 

2.10E-04 

1.39E-03 

3.09E-03 

7.60E-03 

2.63E-01 

1.94E+OO 

3.71 E+OO 

6.26E-03 

1.23E-02 

3.37E+OO 

6.42E-03 

4.rnE-01 

9.75E-03 

2.24E+01 

Route 

EPC 

Units 

mg/L 

mg/l 

mg!L 

mg/L 

mg/L 

mg/L 

mgtl 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l 

mg/L 

NSWC CRANE, CRANE. INDIANA 

EPC 

Selecled 

ror Hazard 

Calculatipn (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

1.0E-07 

1.3E-07 

1.9E-07 

1.0E-07 

6.6E-07 

1.5E-06 

3.6E-06 

1.2E·04 

9.2E-04 

1.BE-03 

30E-06 

5.9E-06 

1.6E-03 

3.0E-06 

2.0E-04 

4.6E-06 

1.1E-02 

9.1E-06 

1.9E-05 

2.9E-05 

1.GE-05 

1.1E-07 

1.4E-07 

3.4E-07 

4.3E-06 

5.5E-05 

1.2E-04 

2.0E-07 

7.7E-07 

1.1E-04 

2.0E-07 

1.3E-05 

3.1E-07 

7.0E-04 

Intake 

(Non-Cancer) 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Reference 

Dose 

5.00E-04 

2.00E-04 

2.00E-04 

5.00E-02 

3.00E-03 

1.00E+OO 

3.00E-04 

3.00E-03 

3.00E-01 

2.40E-02 

1.00E-03 

1.60E+OO 

5.00E-04 

2.00E-04 

2.00E-04 

5.00E·02 

3.00E-03 

l.OOE+OO 

3.00E-04 

7.50E-05 

3.00E-01 

9.GOE-04 

2.60E-05 

1.60E+OO 

Reference Reference Reference 

Dose Units Concenlralion Concenlration 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mglkg·day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/Kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Spec tty Medium-Specttic (M) or Route-Specttic (A) EPC selected for hazard calculation. 

Hazard 

Quotient 

1.3E-03 

7 3E·03 

1 8E-02 

2 SE-03 

3.1E-01 

1 8E-03 

9.9E-03 

2 OE-03 

5.3E·03 

a 3E-03 

4.GE-03 

6.6E-03 

3.7E-01 

2.3E-04 

7.0E-04 

1.7E-03 

B.5E-05 

1 BE-02 

1.2E-04 

6.SE-04 

1 OE-02 

3.SE-04 

1.4E-02 

1 2E-02 

4.4E-04 

5.BE-02 

4.3E-01 



Exposure 

Route 

Ingestion 

Dermal 

TABLE B.61a · CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL 8) 

Scenario Timeframe: Future 

Medium: Surface Waler 

Exposure Medium: Surface Waler 

Exposure Point; Gully 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

of Polential EPC 

Concern Value 

Benzo(a)anthracene 2.20E-04 

Benzo(a)pyrene 2.70E-04 

Benzo(b )f I uo ra nthene 4.00E-04 

I ndeno(1,2,3-cd)pyrene 2.10E-04 

2,4,6-Trinitrotoluene 1,3gE-03 

2-Amino-4,6-Dinilrotoluene 3,0gE-03 

4-Amino-2,6-Dinitrotoluene 7.60E-03 

HMX 2.63E-01 

RDX 1.94E+OO 

Aluminum 3.71 E+OO 

Arsenic 6,26E-03 

Chromium 1.23E-02 

Iron 3.37E+OO 

Lead 6.42E-03 

Manganese 4.1BE-01 

Vanadium 9.75E-03 

Nitrite/Nitrate-N 2.24E+01 

(roral) 

Benzo(a)anthracene 2.20E-04 

Benzo(a)pyrene 2,70E-04 

Ben zo(b) r1 uo ra nthene 4.00E-04 

lndeno(1,2,3-cd)pyrene 2.10E-04 

2,4,6~ Trinitrotoluene 1,JgE-03 

2-Amino-4,6-Dinitrotoluene 3.ogE-03 

4-Amino-2,6-Dinitrotoluene 7.60E-03 

HMX 2,63E-01 

RDX 1.94E+OO 

Aluminum 3.71 E+OO 

Arsenic 6.26E-03 

Chromium 1.23E-02 

Iron 3.37E+OO 

Lead 6.42E-03 

Manganese 4.1BE-01 

Vanadium 9.75E-03 

Nitrite/Nitrate-N 2.24E+01 

(total) 

Medium 
EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.20E-04 mg/L M 3.0E-og mg/kg-day 

2.70E-04 mg/L M 3.7E-og mg/kg-day 

4.00E-04 mg/L M 5.4E-og mg/kg-day 

2.10E-04 mg/L M 2.BE-og mg/kg-day 

1.3gE-03 mg/L M 1,gE-08 mg/kg-day 

3.ogE-03 mg/L M 4.2E-OB mg/kg-day 

7.60E-03 mg/L M 1.0E-07 mg/kg-day 

2.63E-01 mg/L M 3.6E-06 mg/kg-day 

1.g4E+OO mg/L M 2.6E-05 mg/kg-day 

3.71 E+OO mg/L M 5.0E-05 mg/kg-day 

6,26E-03 mg/L M B.5E-OB mg/kg-day 

1.23E-02 mg/L M 1.7E-07 mg/kg-day 

3.37E+OO mg/L M 4.6E-05 mg/kg-day 

6.42E-03 mg/L M 8.7E-OB mg/kg-day 

4.1BE-01 mg/l M 5.7E-06 mg/kg-day 

g_75E-03 mg/L M 1.3E-07 mg/kg-day 

2.24E+01 mg/L M 3.0E-04 mg/kg-day 

2.20E-04 mg/L M 2.6E-07 mg/kg-day 

2.70E-04 mg/L M 5.4E-07 mg/kg-day 

4.00E-04 mg/L M B.2E-07 mg/kg-day 

2.10E-04 mg/L M 4.5E-07 mg/kg-day 

1.39E-03 mg/L M 3.3E-og mg/kg-day 

3.ogE-03 mg/l M 4.0E-og mg/kg-day 

7.60E-03 mg/L M g_gE-Og mg/kg-day 

2.63E-01 mg/L M 1.2E-07 mg/kg-day 

1.94E+OO mg/L M 1.6E-06 mg/kg-day 

3.71 E+OO mg/L M 3.3E-06 mg/kg-day 

6.26E-03 mg/L M 5.6E-og mg/kg-day 

1.23E-02 mg/L M 2.2E-OB mg/kg-day 

3.37E+OO mg/L M 3.oE-o6 mg/kg-day 

6.42E-03 mg/L M 5.7E-og mg/kg-day 

4.1BE-01 mg/L M 3.7E-o7 mg/kg-day 

9.75E-03 mg/L M 8.7E-og mg/kg-day 

2.24E+01 mg/L M 2.0E-05 mg/kg-day 

Cancer Slope Cancer Slope 

Faclor Faclor Units 

7.30E-01 (mg/kg-day)' 

7.30E+OO (mg/kg-day)' 

7.30E-01 (mg/kg-day) ' 

7.30E-01 (mg/kg-dayf 1 

3.00E-02 (mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

UOE-01 (mg/kg-day)' 

(mg/kg-day)' 

1.SOE+OO (mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)· 1 

(mg/kg-day) ' 

(mg/kg-day)' 

7,30E-01 (mg/kg-day)' 

7.30E+OO (mg/kg-day)' 

7.30E-01 (mg/kg-day)"' 

7.JOE-01 (mg/kg-day) ' 

3.00E-02 (mg/kg-day)' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

UOE-01 (mg/kg-day)"' 

(mg/kg-day)' 

1.SOE+OO (mg/kg-day)' 

(mg/kg-day) ' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

Total Risk Across All Exposure Routes!Pethways 

Cancer 

Risk 

2.2E-og 

2.7E-OB 

4.0E-og 

2.1E-D9 

5.6E-10 

2.gE-06 

1.3E-07 

3.1E-06 

1.gE-07 

4.0E-06 

6.0E-07 

3.3E-07 

g_aE-11 

1.7E-07 

B.4E-og 

5.3E-06 

8.3E-06 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Gully 

Receptor Population: Recreational User 

Receptor Age: Adult 

Paramete Parameter Definition 

Code 

Cw Chemical Concentration in Water 

IR Ingestion Rate of Surface Water 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Cw Chemical Concentration in Water 

A Skin Surface Area 

DAevenf Absorbed Dose per Event 

EV Event Frequency 

ED Exposure Duration 

EF Exposure Frequency 

tevent Duration of Event 

r Time to reach steady state 

T Lag Time 

B Bunge Model Constant 

Kp Permeability Coefficient from Water 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

TABLE 4.62 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

ADULT RECREATIONAL USERS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL 8) 

NSWC CRANE, CRANE, INDIANA 

Units AME RME 

Value Rationale/ 

Reference 

(mg/L) Max or 95% UCL U.S. EPA, December 2002 

(Uhr) 0.01 U.S. EPA Region 4, May 2000 

(days/year) 52 Professional judgement 

(years) 24 U.S. EPA, May 1993 

(hr/day) 4 Professional judgement 

(kg) 70 U.S. EPA, May 1993 

(days) 25550 U.S. EPA, December 1989 

(days) 8760 U.S. EPA, December 1989 

mg/L Max or 95% UCL U.S. EPA, December 2002 

cm2 9,070 USEPA, August 1997 

mg/cm2-event chemical-specific U.S. EPA, July 2004 

event/day 1 Professional judgement 

years 24 U.S. EPA, May 1993 

days/year 52 Professional judgement 

hour/event 4 Professional judgement 

hour/event chemical-specific U.S. EPA, July 2004 

hour/event chemical-specific U.S. EPA, July 2004 

dimensionless chemical-specific U.S. EPA, July 2004 

cm/hour chemical-specific U.S. EPA, July 2004 

kg 70 U.S. EPA, May 1993 

days 25,550 U.S. EPA, December 1969 

days 8,760 U.S. EPA. December 1969 

ua11y Intake l;alcu1at1ons 
Ingestion Intake= (IRgw x EF x ED) I (BW x AT) 
Dermal Intake= (Ax EV x ED x EF) I (BW x AT) 

CTE 

Value 

Maximum 

0.01 

26 

7 

2 

70 

25550 

2,555 

Maximum 

9,070 

chemical-specific 

1 

7 

26 

2 

chemical-specific 

chemical-specific 

chemical-specific 

chemical-specific 

70 

25,550 

2,555 

CTE 

Rationale/ 

Reference 

U.S. EPA, December 2002 

U.S. EPA Region 4, May 2000 

Professional judgement 

U.S. EPA. May 1993 

Professional judgement 

U.S. EPA, May 1993 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

U.S. EPA, December 2002 

USEPA, August 1997 

U.S. EPA, July 2004 

Professional judgement 

U.S. EPA, May 1993 

Professional judgement 

Professional judgement 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, May 1993 

USEPA, December 1989 

USEPA, December 1989 

Cancer Ingestion lntake(RME) = 2.79E-05 
Noncancer Ingestion lntake(RME) = 8.14E-05 

Cancer Ingestion lntake(CTE) = 2.04E-06 
Noncancer Ingestion lntake(CTE) = 2.04E-05 

Cancer Dermal lntake(RME) = 6.33E+OO 
Noncancer Dermal lntake(RME) = 1.85E+01 

Cancer Dermal lntake(CTE) = 9.23E-01 
Noncancer Dermal lntake(CTE) = 9.23E+OO 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mg/kg-day)= 

Cw x IR x ET x EF x ED 
BW x AT 

The equations and parameters for 

for estimating DAevent and the chemical-

specific dermally absorbed dose from 

water (DAD) are provided in Section 7.3.4.: 

of the text. 

USEPA. July 2004 

SWMU 13SWAdultRecrRMEGully.xls 



CALCULATION OF DAevent ·EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER· GULLY 
ADULT RECREATIONAL USERS · REASONABLE MAXIMUM EXPOSURE (RME) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES· 

DERMAL CONTACT: 

SWMU 13 (MINE FILL 8) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U S EPA July 2004 .. ' 

DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD= DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent =ABSORBED DOSE PER EVENT (MG/CM 2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV= EVENT FREQUENCY (EVENTS/DAY) 
ED= EXPOSURE DURATION (YEARS) 
EF =EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY WEIGHT(KG) 
AT= AVERAGING TIME (DAYS) 

CHEMICAL SWCONC. ORGANIC OR t' (HR) tevent 
(mg/L) INORGANIC? 

Benzo(a)anthracene 2.20E-04 0 8.53E+OO 4.00E+OO 
Benzo(a)pyrene 2.70E-04 0 1.17E+01 4.00E+OO 
Benzo(b)fluoranthene 4.00E-04 0 1.20E+01 4.00E+OO 
lndeno(1,2,3-cd)pyrene 2.10E-04 0 1.68E+01 4.00E+OO 
2,4,6-Trinitrotoluene 1.39E-03 0 4.71 E+OO 4.00E+OO 
2-Amino-4,6-Dinitrotoluene 3.09E-03 0 3.21 E+OO 4.00E+OO 
4-Amlno-2,6-Dinitrotoluene 7.60E-03 0 3.21 E+OO 4.00E+OO 
HMX 2.63E-01 0 1.15E+01 4.00E+OO 
RDX 1.94E+OO 0 4.42E+OO 4.00E+OO 
Aluminum 3.71 E+OO 4.00E+OO 
Arsenic 6.26E-03 4.00E+OO 
Barium 4.00E+OO 
Chromium 1.23E-02 4.00E+OO 
Iron 3.37E+OO 4.00E+OO 
Lead 6.42E-03 4.00E+OO 
Manganese 4.18E-01 4.00E+OO 
Vanadium 9.75E-03 4.00E+OO 
Nitrite/Nitrate-N 2.24E+01 4.00E+OO 

FOR INORGANICS: 

FOR ORGANICS: 

T(HR) 

2.03E+OO 
2.69E+OO 
2.77E+OO 
3.78E+OO 
1.96E+OO 
1.34E+OO 
1.34E+OO 
4.78E+OO 
1.84E+OO 

DAevent = Kp x C x tevent x CF 

IF !event< r. DAevent = 2FA x Kp x C x CF x (6T x tevenl/3.1416)05 

IF !event> r, DAevent =FA x Kp x C x CF x ((tevenl/(1 + B)) + (2T x ((1 +3B+313')/(1 + B)2
))) 

WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 
Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent =DURATION OF EVENT (HR/EVENT) 

CF= CONVERSION FACTOR (1L/1000 CM 3
) 

t' =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T =LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp(CM/HR) 8 FA DAevent 

4.74E-01 2.75E+OO 1 8.21 E-07 
7.01E-01 4.27E+OO 1 1.72E-06 
7.02E-01 4.29E+OO 1 2.58E-06 
1.04E+OO 6.65E+OO 0.6 1.41E-06 
9.64E-04 5.59E-03 1 1.04E-08 
6.41 E-04 3.46E-03 1 1.32E-08 
6.41 E-04 3.46E-03 1 3.25E-08 
1.21E-04 8.01 E-04 1 3.85E-07 
3.39E-04 1.94E-03 1 4.93E-06 
1.00E-03 1 1.49E-05 
1.00E-03 1 2.50E-08 
1.00E-03 1 O.OOE+OO 
2.00E-03 1 9.87E-08 

1.00E-03 1 1.35E-05 
1.00E-03 1 2.57E-08 
1.00E-03 1 1.67E-06 

1.00E-03 1 3.90E-08 
1.00E-03 1 8.94E-05 



Exposure 

Roule 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Waler 

Exposure Medium: Surface Waler 

Exposure Point: Gully 

Receptor Populalion: Recreational User 

Receptor Age: Adult 

Chemical 

of Potential 

Concern 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benza(b)lluoranthene 

lndeno(1,2.3-cd)pyrene 

2,4,6-Tr!nltrololuene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 

HMX 

RDX 

Aluminum 

Arsenic 
Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nltrlte/Nltrate-N 

Benzo(a)anthracene 

Benzo(a)pyrene 

(total) 

Be nzo (b )I I uoranthe ne 

lndeno(1,2,3-cd)pyrene 

2.4,6-Trlnilrotoluene 

2-Am ino-4 ,6-Dln ltrotol u en e 

4-Amino-2,6-Dlnltrotoluene 

HMX 

RDX 

Aluminum 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nilrile/Nltrate-N 

(lolat) 

Medium 

EPC 

Value 

2.20E-04 

2.70E-04 

4.00E-04 

2.10E-04 

1.39E-03 

3.09E-03 

7.60E-03 

2.63E-01 

1.94E+OO 

3.71 E+OO 

6.26E-03 

1.23E-02 

3.37E+OO 

6.42E-03 

4.18E-01 

9.75E-03 

2.24E+01 

2.20E-04 

2.70E-04 

4.00E-04 

2.10E-04 

(39E-03 

3.09E-03 

7.60E-03 

2.63E-01 

1.94E+OO 

3.71 E+OO 

6.26E-03 

1.23E-02 

3.37E+OO 

6.42E-03 

4.18E-01 

9.75E-03 

2.24E+01 

TABLE 7.62 · REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL B) 

Medium 

EPC 

Units 

mg/L 

mglL 

mg/L 

mglL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mglL 

Route 

EPC 

Value 

2.20E-04 

2.70E-04 

4.00E-04 

2.10E-04 

1.39E-03 

3.09E-03 

7.60E-03 

2.63E-01 

1.94E+OO 

3.71 E+OO 

6.26E-03 

1.23E-02 

3.37E+OO 

6.42E-03 

4.18E-01 

9.75E-03 

2.24E+01 

2.20E-04 

2.70E-04 

4.00E-04 

2.10E-04 

1.39E-03 

3.09E-03 

7.60E-03 

2.63E-01 

1.94E+OO 

3.71 E+OO 

6.26E-03 

1.23E-02 

3.37E+OO 

6.42E-03 

4.18E-01 

9.75E-03 

2.24E+01 

Roule 

EPC 

Units 

mglL 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mg/l 

mg/L 

mg/L 

mglL 

mg/L 

mg/L 

mg/L 

mglL 

mglL 

mglL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mglL 

mglL 

mglL 

mg!L 

mg/L 

mg/L 

mg/L 

mg!L 

mg/L 

mglL 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

EPC 

Selected 

for Hazard 

Calculation {1) 

M 

M 

M 

M 

M 

M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 
(Non-Cancer) 

1.BE-08 

2.2E-OB 

3.3E-OB 

1.7E-08 

1.1E-07 

2.5E-07 

6.2E·07 

2.1E-05 

1.6E-04 

3.0E-04 

5.1E-07 

1.0E-06 

2.7E-04 

52E-07 

3.4E-05 

7.9E-07 

1.BE-03 

1.5E-05 

3.2E-05 

4.BE-05 

2.6E-05 

1.9E-07 

2.4E-07 

6.0E-07 

7.1E-06 

9.1E-05 

2.7E-04 

4.SE-07 

1.BE-06 

2.5E-04 

4.7E-07 

3.1E-05 

7.2E·07 

1.7E-03 

Intake 
(Non-Cancer) 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Reference 

Dose 

5.00E-04 

2.00E-04 

2.00E-04 

5.00E-02 

3.00E-03 

1.00E+OO 

3.00E-04 

300E-03 

3.00E-01 

2.40E-02 

1.00E-03 

1.60E+OO 

5.00E-04 

2.00E-04 

2.00E-04 

5.00E-02 

3.00E-03 

1.00E+OO 

3.00E-04 

7.50E-05 

3.00E-01 

9.60E-04 

2.60E·05 

1.60E+OO 

Reference Reference Reference 

Dose Units Concenlralion Concentration 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (A) EPC selected for hazard calculation. 

Hazard 

Ouo1ient 

2.3E-04 

t.3E·03 

3 1E·03 

4.3E-04 

5 3E-02 

3 OE·04 

l 7E-03 

3 3E-04 

9 1E-04 

t.4E-03 

7.9E-04 

l.IE-03 

6.4E-02 

3.BE-04 

1.2E-03 

3 OE-03 

1.4E-04 

3.0E·02 

2.7E-04 

1 SE-03 

2.4E-02 

a 3E-04 

3.2E-02 

2.BE-02 

1.0E-03 

1.2E-01 

1.9E-01 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.62 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Gully 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzo(a)anlhracene 2.20E-04 

Benzo(a)pyrene 2.70E-04 

Benzo(b)fluoranth ens 4.00E-04 

lndeno(1,2,3-cd)pyrene 2.1DE-04 

2.4,6-Trinitrotoluene 1.39E-03 

2·Amino-4,6-Dinitrotoluene 3.09E-03 

4-Amino-2,6-Dinitrololuene 7.60E-03 

HMX 2.63E-01 

ROX 1.94E+OO 

Aluminum 3.71 E+OO 

Arsenic 6.26E-03 

Chromium 1.23E-02 

Iron 3.37E+OO 

Lead 6.42E-03 

Manganese 4.18E-01 

Vanadium 9.75E-03 

Nitrite/Nilrale-N 2.24E+01 

(total) 

Benzo(a)anlhracene 2.20E-04 

Benzo(a)pyrene 2.70E-04 

Ben zo (b )f I uo ran the ne 4.00E-04 

lndeno(1,2,3-cd)pyrene 2. 10E-04 

2,4,6-T rinitrotoluene 1.39E-03 

2-Amino-4.6-Dinitrotoluene 3.09E-03 

4-Amino-2.6-Dinilrotoluene 7.60E-03 

HMX 2.63E·01 

ROX 1.94E+OO 

Aluminum 3.71 E+OO 

Arsenic 6.26E-03 

Chromium 1.23E-02 

Iron 3.37E+OO 

Lead 6.42E·03 

Manganese 4.18E-01 

Vanadium 9.75E-03 

Nitrite/Nitrate-N 2.24E+01 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l 

mg/L 

mg/l 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selecled In lake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.20E-04 mg/L M 6.1E-09 mg/kg-day 

2.70E-04 mg/L M 7.SE-09 mg/kg-day 

4.00E-04 mg/L M UE-08 mg/kg-day 

2.10E-04 mg/L M 5.9E-09 mg/kg-day 

1.39E-03 mg/L M 3.9E-08 mg/kg-day 

3.09E-03 mg/L M 8.6E-08 mg/kg-day 

7.60E-03 mg/L M 2.1E-07 mg/kg-day 

2.63E-01 mg/L M 7.3E-06 mg/kg-day 

1,94E+OO mg/L M 5.4E-os mg/kg-day 

3.71 E+OO mg/L M 1.0E-04 mg/kg-day 

6.26E-03 mg/L M 1.?E-07 mg/kg-day 

1.23E-02 mg/l M 3.4E-07 mg/kg-day 

3.37E+OO mg/L M 9.4E-05 mg/kg-day 

6.42E-03 mg/L M 1.8E-07 mg/kg-day 

4.18E-01 mg/L M 1.2E-05 mg/kg-day 

9.75E-03 mg/L M 2.7E-07 mg/kg-day 

2.24E+01 mg/l M 6.2E-04 mg/kg-day 

2.20E-04 mg/l M 5.2E-06 mg/kg-day 

2.7DE-04 mg/l M 1.1E-05 mg/kg-day 

4.00E-04 mg/L M 1.6E-05 mg/kg-day 

2. tOE-04 mg/L M 8.9E-06 mg/kg-day 

1.3gE-03 mg/L M 6.6E-08 mg/kg-day 

3.09E-03 mg/L M 8.3E-08 mg/kg-day 

7.60E-03 mg/L ·M 2.1 E-07 mg/kg-day 

2.63E-01 mg/L M 2.4E-06 mg/kg-day 

1.94E+OO mg/L M 3.1E-05 mg/kg-day 

3.71 E+OO mg/l M 9.4E-05 mg/kg-day 

6.26E-03 mg/L M 1.6E-07 mg/kg-day 

1.23E-02 mg/L M 6.2E-07 mg/kg-day 

3.37E+OO mg/L M 8.SE-05 mg/kg-day 

6.42E-03 mg/L M 1.6E-07 mg/kg-day 

4.18E-01 mg/L M 1.1E-05 mg/kg-day 

9.75E-03 mg/L M 2.SE-07 mg/kg-day 

2.24E+01 mg/L M 5.7E·04 mg/kg-day 

Cancer Slope Cancer Slope 

Faclor Factor Units 

7.30E-01 (mg/kg-day) ' 

7.30E+OO (mg/kg-day) ' 

7.30E-01 (mg/kg-day)' 

7.30E-01 (mg/kg-day)' 

3.00E-02 (mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day) ' 

(mg/kg-day)' 

1.10E-01 (mg/kg-day)' 

(mg/kg-day)' 

1.SOE+OO (mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day) ' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

7.30E-01 (mg/kg-day)' 

7.30E+OO (mg/kg-day) 1 

7.30E-01 (mg/kg-day)' 

7.30E-Ot (mg/kg-day)' 

3.00E-02 (mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day) 1 

(mg/kg-day)' 

1.1DE-01 (mg/kg-day) ' 

(mg/kg-day)' 

1.SOE+OO (mg/kg-day) ' 

(mg/kg-day)"' 

(mg/kg-day) ' 

(mg/kg-day) 1 

(mg/kg-day) 1 

(mg/kg-day) ' 

(mg/kg-day)' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

4.SE-09 

5.SE-08 

8.2E-09 

4.3E-09 

t.2E-09 

6.0E-06 

2.6E-07 

6.3E-06 

3.8E-06 

7.9E·DS 

1.2E·05 

6.SE-06 

2.DE-09 

3.4E·06 

2.4E-D7 

1.1E-04 

1.1E·04 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER - GULLY 
ADULT RECREATIONAL USERS - CENTRAL TENDENCY EXPOSURE (CTE) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES: 

DERMAL CONT ACT: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U.S. EPA, July 2004 

DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD= DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent =ABSORBED DOSE PER EVENT (MG/CM 2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV= EVENT FREQUENCY (EVENTS/DAY) 
ED= EXPOSURE DURATION (YEARS) 
EF =EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY WEIGHT(KG) 
AT= AVERAGING TIME (DAYS) 

CHEMICAL SWCONC. ORGANIC OR t• (HR) tevent 
(mg/L) INORGANIC? 

Benzo(a)anthracene 2.20E-04 0 8.53E+OO 2.00E+OO 
Benzo(a)pyrene 2.70E-04 0 1.17E+01 2.00E+OO 
Benzo(b)fluoranthene 4.00E-04 0 1.20E+01 2.00E+OO 
lndeno(1,2,3-cd)pyrene 2.10E-04 0 1.68E+01 2.00E+OO 
2,4,6-Trinitrotoluene 1.39E-03 0 4.71 E+OO 2.00E+OO 
2-Amino-4,6-Dinitrotoluene 3.09E-03 0 3.21 E+OO 2.00E+OO 
4-Amino-2,6-Dinitrotoluene 7.60E-03 0 3.21 E+OO 2.00E+OO 
HMX 2.63E-01 0 1.15E+01 2.00E+OO 
RDX 1.94E+OO 0 4.42E+OO 2.00E+OO 
Aluminum 3.71 E+OO 2.00E+OO 
Arsenic 6.26E-03 2.00E+OO 
Chromium 1.23E-02 2.00E+OO 
Iron 3.37E+OO 2.00E+OO 
Lead 6.42E-03 2.00E+OO 
Manganese 4.18E-01 2.00E+OO 
Vanadium 9.75E-03 2.00E+OO 
Nitrite/Nitrate-N 2.24E+01 2.00E+OO 

FOR INORGANICS: 

FOR ORGANICS: 

T(HR) 

2.03E+OO 
2.69E+OO 
2.77E+OO 
3.78E+OO 
1.96E+OO 
1.34E+OO 
1.34E+OO 
4.78E+OO 
1.84E+OO 

DAevent = Kp x C x !event x CF 

IF !event< I", DAevent = 2FA x Kp x C x CF x (ST x tevent/3.1416)05 

IF tevent >I", DAevent =FA x Kp x C x CF x ((tevent/(1 + B)) + (2T x ((1+3B+3s')/(1 + B)2
))) 

WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 
Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
!event= DURATION OF EVENT (HR/EVENT) 

CF= CONVERSION FACTOR (1 L/1000 CM 3
) 

I"= TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T =LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp(CM/HR) B FA DAevent 

4.74E-01 2.75E+OO 1 5.81 E-07 
7.01E-01 4.27E+OO 1 1 21E·06 
7.02E-01 4.29E+OO 1 1.83E·06 
1.04E+OO 6.65E+OO 0.6 9.97E-07 
9.64E-04 5.59E-03 1 7.32E-09 
6.41 E-04 3.46E-03 1 8.93E-09 
6.41 E-04 3.46E-03 1 2.20E-08 
1.21E-04 8.01E-04 1 2.72E-07 
3.39E-04 1.94E-03 1 3.49E-06 
1.00E-03 1 7.43E-06 
1.00E-03 1 1.25E-08 
2.00E-03 1 4.93E-08 
1.00E-03 1 6.74E·06 
1.00E-03 1 1.28E-08 
1.00E-03 1 8.36E-07 
1.00E-03 1 1.95E-08 
1.00E-03 1 4.47E-05 



Exposure 
Roule 

Ingestion 

Dermal 

Scenario T!melrame: Future 

Medium: Surface Water 

Exposure Medium: Surface Waler 

Exposure Point Gully 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical 

of Potential 

Concern 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranlhene 

lndeno(1,2,3-cd)pyrene 

2.4,6-Trinitrotoluene 

2-Amino-4.6-Dinitrotoluene 

4-Amino-2.6-Dinitrotoluene 

HMX 

RDX 

Aluminum 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nltrlte/Nltrale·N 

Benzo(a)anthracene 

Benzo{a)pyrene 

(total) 

Be nzo (b )I I uoranlhene 

lndeno(1.2,3-cd)pyrene 

2.4,6· Trinltrotoluene 

2-Amino-4.6-Dinltrololuene 

4-Amino·2,6·Dinltrololuene 

HMX 

RDX 

Aluminum 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nltrlte/Nltrale-N 

(total) 

Medium 

EPC 

Value 

2.20E-04 

2.70E-04 

4.00E-04 

2.10E-04 

1.39E-03 

3.09E-03 

7.60E·03 

2.63E-01 

1.94E+OO 

3.71 E+OO 

6.26E·03 

1.23E-02 

3.37E+OO 

6.42E·03 

4.18E-01 

9.75E-03 

2.24E+01 

2.20E-04 

2.70E-04 

4.00E-04 

2.10E·04 

1.39E-03 

3.09E-03 

7.60E-03 

2.63E-01 

1.94E+OO 

3.71E+OO 

6.26E·03 

1.23E-02 

3.37E+OO 

6.42E-03 

4.18E-01 

9.75E-03 

2.24E+01 

TABLE 7.62a- CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL B) 

Medium 

EPC 

Units 

mg/L 

mg/L 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/L 

mg/l 

mg/l 

mg/L 

mg/L 

mg/L 

mg/l 

mg/l 

mg/l 

mg/l 

mg/L 

mg/L 
mg/L 
mg/L 

mg/L 

mg/L 

mg/l 

Route 

EPC 

Value 

2.20E-04 

2 70E-04 

4.00E·04 

2.10E-04 

1.39E-03 

3.09E-03 

7.60E-03 

2.63E-01 

1.94E+OO 

3.71 E+OO 

6.26E·03 

1.23E-02 

3.37E+OO 

6.42E·03 

4.1BE·01 

9.75E·03 

2.24E+01 

2.20E-04 

2.70E-04 

4.00E-04 

2.10E-04 

1.39E·03 

3.09E-03 

7.60E-03 

2.63E·01 

1.94E+OO 

3.71E+OO 

6.26E-03 

1.23E-02 

3.37E+OO 

6.42E·03 

4.18E-01 

9.75E-03 

2.24E+01 

Route 
EPC 

Units 

mg/l 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l 

mg/l 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/L 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

NSWC CRANE. CRANE. INDIANA 

EPC 

Selected 
!or Hazard 

Calculalion (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 
M 

M 

M 

M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

4.5E-09 

5.5E-09 

8.1E-09 

4.3E-09 

2.SE-08 

6.3E-OB 

1.5E-07 

5.4E-06 

3.9E-05 

7.6E-05 

1.3E-D7 

2.5E-07 

6.9E·D5 

1.3E-07 

B.SE-06 

2.0E-07 

4.5E·04 

5.4E-06 

1.1E-05 

1.7E-05 

9.2E-06 

6.BE-08 

B.2E-08 

2.0E-07 

2.5E-06 

32E-05 

6 9E-05 

1.2E·07 

4.GE-07 

6.2E-05 

12E-07 

7.7E·06 

1.BE·07 

4.1E·04 

fnlake 
(Non-Cancer) 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 
mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg·day 

mg/kg-day 

mg/kg-day 

mg/kg·dey 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mglkg·day 

mg/kg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mglkg·day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Reference 

Dose 

5.00E-04 

2.00E·04 

2.00E-04 

5.00E·02 

3.00E-03 

1.00E+OO 

3.00E-04 

3.00E-03 

3.00E·01 

2.40E·02 

1.00E-03 

1.60E+OO 

5.00E·04 

200E-04 

2.00E·04 

5.00E-02 

3.00E-03 

1.00E•OO 

3.00E-04 

7.50E-05 

3.00E-01 

9.60E-04 

2.60E-05 

1.60E+OO 

Reference Reference Reference 

Dose Units Concenlralion Concentration 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mg/kg·day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mglkg·day 

mg/kg-day 

mglkg·day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mglkg·day 

mg/kg-day 

mg/kg-day 

mglkg·day 

mg/kg-day 

mg/kg-day 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA. 

NA 

NA 

NA 

NA 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 
(1) Specify Medium-Specific (M) or Roule-Specific (R) EPC selected !or hazard calcula1ion. 

H;izard 

Ouo1ient 

5.6E-05 

3.1E·04 

7.7E-04 

1 1E-04 

1.3E·02 

7.6E·05 

4.2E-04 

8.4E-05 

2.JE-04 

3.SE-04 

2.0E-04 

2.BE-04 

1.6E·02 

1 4E-04 

4 1E·04 

1 OE·03 

5.0E·OS 

1 1E·02 

Ii 9E·05 

3 8E·04 

6 tE·03 

2 1E·04 

R OF..·o:l 

6 9E·0.1 

2 6E·04 

3.4E-02 

5.0E-02 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 8.62a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Fulure 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Gully 
Receplor Population: Recreational User 

Aeceplor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzo(a)anthracene: 2.20E-04 

Benzo(a}pyrene 2.70E-04 

Benzo(b )fl uoranthene 4.00E-04 

lndeno(1,2,3-cd)pyrene 2.10E-04 

2.4,6-Trinitrotoluene 1.39E-o3 

2-Amino-4,6-0initrotoluene 3.09E-03 

4-Amino-2,6-Dinitrotoluene 7.SOE-03 

HMX 2.63E-01 

ROX 1.94E+OO 

Aluminum 3.71 E+OO 

Arsenic 6.26E-D3 

Chromium 1.23E-02 

Iron 3.37E+OO 

Lead 6.42E-03 

Manganese 4.18E-01 

Vanadium 9.75E-03 

Nitrile/Nitrate-N 2.24E+01 

(total) 

Benzo(a)anthracene 2.20E-04 

Benzo{a)pyrene 2.70E-04 

8 e nzo(b) f I uo ra nthene 4.ooE-04 

lndeno(1 ,2,3-cd)pyrene 2.10E-04 

2,4 ,6-Trinilrololuene 1.39E-03 

2-Amino-4,6-Dinitrotoluene 3.09E-03 

4-Amino-2,6-Dinitrotoluene 7.SOE-03 

HMX 2.63E-01 

ROX 1.94E+OO 

Aluminum 3.71 E+OO 

Arsenic 6.26E-03 

Chromium 1.23E-02 

Iron 3.37E+OO 

Lead 6.42E-03 

Manganese 4.18E-01 

Vanadium 9.75E-03 

Nitrile/Nitrale-N 2.24E+01 

(total) 

Medium 

EPC 

Units 

mg/l 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l 

mg/l 

mg/L 

mg/l 

mg/L 

mg/l 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake lnlake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.20E-04 mg/L M 4.5E-10 mg/kg-day 

2.70E-04 mg/L M 5.5E-10 mg/kg-day 

4.00E-04 mg/L M 8.1E-10 mg/kg-day 

2.10E-04 mg/L M 4.3E-10 mg/kg-day 

1.39E-03 mg/L M 2.8E-09 mg/kg-day 

3.09E-03 mg/L M 6.3E-09 mg/kg-day 

7.SOE-03 mg/L M 1.5E-OB mg/kg-day 

2.63E-01 mg/L M 5.4E-o7 mg/kg-day 

1.94E+OO mg/L M 3.9E-06 mg/kg-day 

3.71 E+OO mg/L M 7.SE-06 mg/kg-day 

6.26E-03 mg/l M 1.3E-08 mglkg-day 

1.23E-02 mg/L M 2.5E-08 mg/kg-day 

3.37E+OO mg/L M 6.9E-06 mg/kg-day 

6.42E-03 mg/L M 13E-08 mg/kg-day 

4.1BE-01 mg/L M 8.5E-07 mg/kg-day 

9.75E-03 mg/L M 2.0E-08 mg/kg-day 

2.24E+01 mg/L M 4.5E-05 mg/kg-day 

2.20E-04 mg/L M 5.4E-07 mg/kg-day 

2.70E-04 mg/L M 1.1E-06 mg/kg-day 

4.00E-04 mg/L M 1.7E-06 mg/kg-day 

2.10E-04 mg/L M 9.2E-07 mg/kg-day 

1.39E-03 mg/L M 6.8E-09 mg/kg-day 

3.09E-03 mg/l M 8.2E-09 mg/kg-day 

7.60E-03 mg/l M 2.0E-08 mgtkg-day 

2.63E-01 mg/L M 2.5E-07 mg/kg-day 

1.94E+OO mg/L M 3.2E-06 mg/kg-day 

3.71 E+OO mg/L M 6.9E-06 mg/kg-day 

6.26E-03 mg/L M 1.2E-08 mg/kg-day 

1.23E-02 mg/L M 4.SE-08 mg/kg-day 

3.37E+OO mg/L M 6.2E-06 mg/kg-day 

6.42E-03 mg/L M 1.2E-08 mg/kg-day 

4.18E-01 mg/L M 7.7E-07 mg/kg-<Jay 

9.75E-03 mg/L M 1.8E-08 mg/kg-day 

2.24E+01 mg/L M 4.1E-05 mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

7.30E-01 (mg/kg-day) , 

7.30E+OO (mg/kg-day) ' 

7.30E-Ot (mg/kg-day)' 

7.30E-01 (mg/kg-day)' 

3.00E-02 (mg/kg-day) 1 

(mg/kg·day) ' 

(mg/kg-day)' 

(mg/kg·day) ' 

1.10E-01 (mg/kg-<Jay)' 

(mg/kg-day) ' 

1.SOE+OO (mg/kg-day) 1 

(mg/kg-day) ' 

(mg/kg-day) 1 

(mg/kg-day) 1 

(mg/kg-day)' 

(mg/kg-day) 1 

(mg/kg-day) ' 

7.30E-01 (mg/kg-<Jay)' 

7.30E+OO (mg/kg-day) ' 

7.30E-01 (mg/kg-day)' 

7.30E-01 (mg/kg-day)' 

3.00E-02 (mg/kg-day) 1 

(mg/kg-day) ' 

(mg/kg-day}_, 

(mg/kg-day)' 

1.10E-01 {mg/kg-day) 1 

(mg/kg-day) ' 

1.SOE+OO (mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)"' 

(mg/kg-<Jay)' 

(mg/kg-day) ' 

(mg/kg-day)' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

3.3E·10 

4.0E-09 

5.9E·10 

3.1E-10 

8.SE-11 

d._3E-07 

1.9E-08 

4.SE-07 

3.9E-07 

8.2E-06 

1.2E-06 

6.7E-D7 

2.0E-10 

3.5E-07 

1.7E-08 

1.1E·OS 

1.1E-05 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Gully 

Receptor Population: Residents 

Receptor Age: Child 

Paramete1 Parameter Definition 

Code 

Cw Chemical Concentration in Water 

IR Ingestion Rate of Surface Water 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Cw Chemical Concentration in Water 

A Skin Surface Area 

DAevent Absorbed Dose per Event 

EV Event Frequency 

ED Exposure Duration 

EF Exposure Frequency 

tavent Duration of Event 

t' Time to reach steady state 

T Lag Time 

B Bunge Model Constant 

Kp Permeability Coefficient from Water 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

TABLE 4.63 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

FUTURE CHILD RESIDENTS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Units RME RME 

Value Rationale/ 

Reference 

(mg/L) Max or 95% UCL U.S. EPA, December 2002 

(Uhr) 0.05 U.S. EPA Region 4, May 2000 

(days/year) 52 Professional judgement 

(years) 6 U.S. EPA, May 1993 

(hr/day) 4 Professional judgement 

(kg) 15 U.S. EPA, May 1993 

(days) 25550 U.S. EPA, December 1989 

(days) 2190 U.S. EPA, December 1989 

mg/L Max or 95% UCL U.S. EPA, December 2002 

cm' 3,300 1/2 total body area (EPA 200 

mg/cm'-event chemical-specific U.S. EPA, July 2004 

event/day 1 Professional judgement 

years 6 U.S. EPA, May 1993 

days/year 52 Professional judgement 

hour/event 4 Professional judgement 

hour/event chemical-specific U.S. EPA, July 2004 

hour/event chemical-specific U.S. EPA, July 2004 

dimensionless chemical-specific U.S. EPA, July 2004 

cm/hour chemical-specific U.S. EPA, July 2004 

kg 15 U.S. EPA, May 1993 

days 25,550 U.S. EPA, December 1989 

days 2,190 U.S. EPA, December 1989 

ua11y Intake (.;alcu1at1ons 
Ingestion Intake= (IRgw x EF x ED) I (BW x AT) 
Dermal Intake= (Ax EV x ED x EF) I (BW x AT) 

CTE 

Value 

Maximum 

0.05 

26 

2 

2 

15 

25550 

730 

Maximum 

3,300 

1 

2 

26 

2 

chemical-specific 

chemical-specific 

chemical-specific 

chemical-specific 

15 

25,550 

730 

CTE 

Rationale/ 

Reference 

U.S. EPA, December 2002 

U.S. EPA Region 4. May 2000 

Professional judgement 

U.S. EPA, May 1993 

Professional judgement 

U.S. EPA, May 1993 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

U.S. EPA, December 2002 

1/2 total body area (EPA 200 

U.S. EPA, July 2004 

Professional judgement 

U.S. EPA, May 1993 

Professional judgement 

Professional judgement 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA. May 1993 

USEPA, December 1989 

USEPA, December 1989 

Cancer Ingestion lntake(RME) = 1.63E-04 
Noncancer Ingestion lntake(RME) = 1.90E-03 

Cancer Ingestion lntake(CTE) = 1.36E-05 
Noncancer Ingestion lntake(CTE) = 4.75E-04 

Cancer Dermal lntake(RME) = 2.69E+OO 
Noncancer Dermal Intake( AME) = 3. 13E+01 

Cancer Dermal lntake(CTE) = 4.48E-01 
Noncancer Dermal lntake(CTE) = 1.57E+01 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mg/kg·day)= 

(;w x IR x ET x EF x ED 
BWxAT 

The equations and parameters for 

for estimating DAevent and the chemical-

specific dermally absorbed dose from 

water (DAD) are provided in Section 7.3.4.: 

of the text. 

USE PA, July 2004 

SWMU 13SWChildResRMEGully.xls 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER - GULLY 
FUTURE CHILD RESIDENTS- REASONABLE MAXIMUM EXPOSURE (RME) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES· 

DERMAL CONTACT: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U S EPA July 2004 .. 
' 

DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD= DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent =ABSORBED DOSE PER EVENT (MG/CM 2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV= EVENT FREQUENCY (EVENTS/DAY) 
ED= EXPOSURE DURATION (YEARS) 
EF =EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY WEIGHT(KG) 
AT= AVERAGING TIME (DAYS) 

CHEMICAL SWCONC. ORGANIC OR t• (HR) tevent 
(mg/L) INORGANIC? 

Benzo(a)anthracene 2.20E-04 0 8.53E+OO 4.00E+OO 
Benzo(a)pyrene 2.70E-04 0 1.17E+01 4.00E+OO 
Benzo(b)fluoranthene 4.00E-04 0 1.20E+01 4.00E+OO 
lndeno(1,2,3-cd)pyrene 2.10E-04 0 1.68E+01 4.00E+OO 
2,4,6-Trinitrotoluene 1.39E-03 0 4.71E+OO 4.00E+OO 
2-Amino-4,6-Dinitrotoluene 3.09E-03 0 3.21E+OO 4.00E+OO 
4-Amino-2,6-Dinitrotoluene 7.60E-03 0 3.21 E+OO 4.00E+OO 
HMX 2.63E-01 0 1.15E+01 4.00E+OO 
ROX 1.94E+OO 0 4.42E+OO 4.00E+OO 
Aluminum 3.71 E+OO 4.00E+OO 
Arsenic 6.26E-03 4.00E+OO 
Chromium 1.23E-02 4.00E+OO 
Iron 3.37E+OO 4.00E+OO 
Lead 6.42E-03 4.00E+OO 
Manganese 4.18E-01 4.00E+OO 
Vanadium 9.75E-03 4.00E+OO 
Nitrite/Nitrate-N 2.24E+01 4.00E+OO 

FOR INORGANICS: 

FOR ORGANICS: 

T(HR) 

2.03E+OO 
2.69E+OO 
2.77E+OO 
3.78E+OO 
1.96E+OO 
1.34E+OO 
1.34E+OO 
4.78E+OO 
1.84E+OO 

DAevent = Kp x C x !event x CF 

IF !event< r, DAevent = 2FA x Kp x C x CF x (6T x tevenV3.1416)0 5 

IF !event> r, DAevent =FA x Kp x C x CF x ((tevenV(1 + B)) + (2T x ((1+3B+3s2)/(1 + B)2
))) 

WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 
Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent =DURATION OF EVENT (HR/EVENT) 

CF= CONVERSION FACTOR (1L/1000 CM 3
) 

t' =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T =LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp(CM/HR) B FA DAevent 

4.74E-01 2.75E+OO 1 8.21 E-07 
7.01E-01 4.27E+OO 1 1.72E-06 
7.02E-01 4.29E+OO 1 2.58E-06 

1.04E+OO 6.65E+OO 0.6 1.41 E-06 
9.64E-04 5.59E-03 1 1.04E-08 
6.41 E-04 3.46E-03 1 1.32E-08 
6.41 E-04 3.46E-03 1 3.25E-08 
1.21E-04 8.01E-04 1 3.85E-07 
3.39E-04 1.94E-03 1 4.93E-06 

1.00E-03 1 1.49E-05 
1.00E-03 1 2.50E-08 

2.00E-03 1 9.87E-08 
1.00E-03 1 1.35E-05 
1.00E-03 1 2.57E-08 
1.00E-03 1 1.67E-06 

1.00E-03 1 3.90E-08 

1.00E-03 1 8.94E-05 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timelrame: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Gully 
Receptor Population: Residents 

Receptor Age: Child 

Chemical 
of Potential 

Concern 

Benzo{a)anlhracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

lndeno(1,2.3-cd)pyrene 

2.4.6-Trinltrotoluene 

2·Amino·4,6-Dinilrololuene 

4-Amino-2,6-Dinilrololuene 

HMX 

RDX 

Aluminum 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nilrile/Nitrate-N 

(total) 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoran1hene 

lndeno(1,2,3-cd)pyrene 

2,4,6-Trinilrololuene 

2-Amino-4,6-Dinilrotoluene 

4-Amino-2,6-Dinilrotoluene 

HMX 

RDX 

Aluminum 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nilrile/Nilrate-N 

(total) 

Medium 
EPC 

Value 

2.20E·04 

2.70E·04 

4.0DE·04 

2.10E·04 

1.39E·03 

3.09E·03 

7.60E·03 

2.63E·01 

1.94E+OO 

3.71 E+OO 

6.26E·03 

1.23E·02 

3.37E+OO 

6.42E·03 

4.1BE·01 

9.75E·03 

2.24E+01 

2.20E-04 

2.70E·04 

4.00E-04 

2.10E·04 

1.39E-03 

3.09E·03 

7.60E·03 

2.63E·01 

1.94E+OO 

3.71E+OO 

6.26E·03 

1.23E·02 

3.37E+OO 

6.42E·03 

4.1BE·01 

9.75E·03 

2.24E+01 

TABLE 7.63 · REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE. CRANE. INDIANA 

Medium Roule Roule EPC Intake Intake Reference 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 
Units Value Units !or Hazard Units 

Calculalion (1) 

mg/L 2.20E·04 mg/L M 4.2E·07 mglkg·day 

mg/L 2.70E·04 mg/l M 5.1E·07 mg/kg-day 

mg/L 4.00E-04 mg/L M 7.6E-07 mg/kg-day 

mg/L 2.10E·04 mg/L M 4.0E-07 mg/kg· day 

mg/L 1.39E-03 mg/L M 2.6E·06 mg/kg-day 5.00E-04 

mg/L 3.09E·03 mg/L M 5.9E·06 mg/kg-day 2.00E·04 

mg/L 7.60E·03 mg/L M 1.4E-05 mg/kg-day 2.00E-04 

mg/L 2.63E·01 mg/L M 5.0E·04 mg/kg-day 5.00E·02 

mg/L 1.94E+OO mg/L M 3.7E·03 mg/kg-day 3.00E·03 

mg/L 3.71 E+OO mg/L M 7.1E·03 mg/kg-day 1.00E+OO 

mg/L 6.26E·03 mg/L M 1.2E·05 mg/kg-day 3.00E-04 

mg/L 1.23E·02 mg/L M 2.3E·05 mg/kg-day 3.00E·03 

mg/L 3.37E+OO mg/L M 6.4E·03 mg/kg-day 3.00E·Ot 

mg/L 6.42E·03 mg/L M 1.2E·05 mg/kg-day 

mg/L 4.18E·01 mg/L M 7.9E·04 mg/kg-day 2.40E·02 

mg/L 9.75E·03 mg/L M 1.9E·05 mg/kg-day 1.00E-03 

mg/L 2.24E+01 mg/L M 4.2E-02 mg/kg-day 1.60E+OO 

mg/L 2,20E·04 mg/L M 2.6E-05 mg/kg-day 

mg/L 2.70E·04 mg!L M 5.4E·05 mg/kg-day 

mg/L 4.00E-04 mg!L M B.1E·05 mg/kg-day 

mg/L 2.10E·04 mg/L M 4.4E-05 mg/kg-day 

mg/L 1.39E-03 mg/L M 3.2E·07 mg/kg-day 5.00E-04 

mg/L 3.09E-03 mg/L M 4.1E·07 mg/kg-day 2.00E-04 

mg/L 7.60E·03 mg/L M 1.0E-06 mg/kg-day 2.00E·04 

mg/L 2.63E·01 mg/L M 1.2E·05 mg/kg-day 5.00E·02 

mg/L 1.94E+OO mg/L M 1.5E·04 mg/kg-day 3.00E·03 

mg/L 3.71 E+OO mg/L M 4.7E-04 mg/kg-day 1.00E+OO 

mg/L 6.26E·03 mg/L M 7.BE-07 mg/kg-day 3.00E-04 

mg/L 1.23E·02 mg/L M 3.1E·06 mg/kg-day 7.50E-05 

mg/L 3.37E+OO mg/L M 4.2E·04 mg/kg-day 3.00E-01 

mg/L 6.42E·03 mg/L M 8.0E·07 mg/kg-day 

mg/L 4.1BE·01 mg/L M 5.2E·05 mg/kg-day 9.60E-04 

mg/L 9.75E·03 mg/L M 1.2E·06 mg/kg-day 2.60E·05 

mg/L 2.24E+01 mg/L M 2.BE·03 mg/kg-day 1.60E+OO 

Reference Reference Reference 

Dose Units Concenlralion Concentration 

Units 

mglkg·day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 
(1) SpecHy Medium-Specific (M) or Route-SpecHic (R) EPC selected for hazard calculation. 

Hazard 

Quo1ienl 

5.3E·03 

2.9E·02 

7.2E·02 

1.0E-02 

1 2E+OO 

7.1E·03 

4.0E·02 

7.BE-03 

2.1E-02 

3.3E·02 

1.9E-02 

2JE-02 

1.SE+OO 

6.5E·04 

2.1E·03 

5 tE-03 

2.4E·04 

5.2E-02 

4.7E·04 

2.GE-03 

4.1E-02 

1.4E-03 

5.5E·02 

4.7E-02 

1.BE-03 

2.1E·01 

1.7E+OO 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 8.63 - REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL 8) 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Gully 
Receptor Population: Residents 
Receptor Age: Child 

Chemical Medium 

of Polential EPC 

Concern Value 

Benzo(a)anlhracene 2.20E-04 

Benzo(a)pyrene 2.70E-04 

Benzo(b)fluoranthene 4.00E-04 

lndeno(1,2,3-cd)pyrene 2.10E-04 

2.4,6-Trinitrotoluene 1.39E-03 

2-Amino-4,6-Dinitrotoluene 3.09E-03 

4-Amino-2,6-Dinitrotoluene 7.60E-03 

HMX 2.63E-01 

ROX 1,94E+OO 

Aluminum 3.71 E+OO 

Arsenic 6.26E-03 

Chromium 1.23E-02 

Iron 3.37E+OO 

Lead 6.42E-03 

Manganese 4.18E-01 

Vanadium 9.75E-03 

Nitrlte/Nitrate-N 2.24E+01 

(Iola I) 

Benzo(a)anthracene 2.20E-04 

Benzo(a)pyrene 2.70E-04 

Benzo(b)fluoranthene 4.00E-04 

lndeno(1,2,3-cd)pyrene 2.1 OE-04 

2,4,6-Trinitrotoluene 1.39E-03 

2-Amino-4,6-0initrotoluene 3,09E-03 

4-Amino-2,6-0initrotoluene 7.60E-03 

HMX 2.63E-01 

ROX 1.94E+OO 

Aluminum 3.71 E+OO 

Arsenic 6.26E-03 

C~romium 1.23E-02 

Iron 3.37E+OO 

Lead 6.42E-03 

Manganese 4.18E-01 

Vanadium 9.75E-03 

Nitrite/Nitrate-N 2.24E+01 

(to1al) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l 

mg/l 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l 

mg/L 

mg/l 

mg/l 

mg/L 

mg/L 

mg/l 

mg/l 

mg/L 

mg/l 

mg/L 

mg/l 

mg/L 

mg/L 

mg/l 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selecled Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.20E-04 mg/L M 3.6E-08 mg/kg-day 

2.70E-04 mg/L M 4.4E-08 mg/kg-day 

4.00E-04 mg/L M 6.5E-08 mg/kg-day 

2.10E-04 mg/L M 3.4E-08 mg/kg-day 

1.39E-o3 mg/L M 2.3E-07 mg/kg-day 

3.09E-03 mg/L M 5.0E-07 mg/kg-day 

7.60E-03 mg/l M 1.2E-06 mg/kg-day 

2.63E-01 mg/L M 4.3E-05 mg/kg-day 

1.94E+OO mg/L M 3.2E-04 mg/kg-day 

3.71E+OO mg/L M 6.0E-04 mg/kg-day 

6,26E-03 mg/L M 1.0E-06 mg/kg-day 

1.23E-02 mg/L M 2.0E-06 mg/kg-day 

3.37E+OO mg/L M 5.5E-04 mg/kg-day 

6.42E-03 mg/L M 1.0E-06 mg/kg-day 

4.18E-01 mg/l M 6.8E-05 mg/kg-day 

9,75E-03 mg/L M 1.6E-06 mg/kg-day 

2.24E+01 mg/L M 3.6E-03 mg/kg-day 

2.20E-04 mg/L M 2.2E-06 mg/kg-day 

2.70E-04 mg/L M 4.6E-06 mg/kg-day 

4.00E-04 mg/l M 6.9E-06 mg/kg-day 

2. 10E-04 mg/l M 3.8E-06 mg/kg-day 

1.39E-03 mg/l M 2.8E-08 mg/kg-day 

3.09E-03 mgll M 3.SE-08 mg/kg-day 

7.60E-03 mg/L M 8.7E-08 mg/kg-day 

2.63E-01 mg/L M 1.0E-06 mg/kg-day 

1.94E+OO mg/L M 1.3E-05 mg/kg-day 

3.71 E+OO mg/L M 4.0E-05 mg/kg-day 

6.26E-03 mg/L M 6.7E-08 mg/kg-day 

1.23E-02 mg/L M 2.7E-07 mg/kg-day 

3.37E+OO mg/L M 3.6E-05 mg/kg-day 

6.42E-03 mg/L M 6.9E-08 mg/kg-day 

4.1BE-01 mg/L M 4.SE-06 mg/kg-day 

9.75E-03 mg/L M 1.0E-07 mg/kg-day 

2.24E+01 mg/L M 2.4E-04 mg/kg-day 

Cancer Slope Cancer Slope 

Fae for Factor Units 

7.30E-01 (mg/kg-day)' 

7.30E+OO (mg/kg-day)' 

7.30E-01 (mg/kg-day)' 

7.30E-01 (mg/kg-day)' 

3.00E-02 (mg/kg-day)' 

(mg/kg-day) ' 

(mg/kg-day) ' 

(mg/kg-day)" 

1.10E-01 (mg/kg-day)' 

(mg/kg-day)' 

1.SOE+OO (mg/kg-day)'' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day) 1 

(mg/kg-day) ' 

(mg/kg-day) ' 

(mg/kg-day) ' 

7.30E-01 (mg/kg-day) ' 

7.30E+OO (mg/kg-day) ' 

7.30E-01 (mg/kg-day)' 

7.3DE·D1 (mg/kg-day) ' 

3.00E-02 (mg/kg-day) ' 

(mg/kg-day) ' 

(mg/kg-day)· 1 

(mg/kg-day) ' 

1.10E-01 (mg/kg-day) ' 

(mg/kg-day) ' 

1.SOE+OO (mg/kg-day) ' 

(mg/kg-day) ' 

(mg/kg-day)' 

(mg/kg-day) ' 

(mg/kg-day)' 

(mg/kg-day) ' 

.(mg/kg-day)' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

2.6E-08 

3.2E-07 

4.8E-08 

2.5E-08 

6.8E-09 

3.5E-05 

1.5E-06 

3.7E-05 

1.6E-D6 

3.4E-05 

5.1E·06 

2.BE-06 

8.3E-10 

1.5E-06 

1.0E·07 

4,SE-05 

8.1E-05 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER - GULLY 
FUTURE CHILD RESIDENTS- CENTRAL TENDENCY EXPOSURE (CTE) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES: 

DERMAL CONTACT: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U.S. EPA, July 2004 

DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD= DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent =ABSORBED DOSE PER EVENT (MG/CM 2/EVENT) 

A= SKIN SUi=lFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV= EVENT FREQUENCY (EVENTS/DAY) 
ED= EXPOSURE DURATION (YEARS) 
EF =EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY WEIGHT(KG) 
AT= AVERAGING TIME (DAYS) 

CHEMICAL SWCONC. ORGANIC OR t* (HR) !event 
(mg/L) INORGANIC? 

Benzo(a)anthracene 2.20E-04 0 8.53E+OO 2.00E+OO 
Benzo(a)pyrene 2.70E-04 0 1.17E+01 2.00E+OO 
Benzo{b )fluoranthene 4.00E-04 0 1.20E+01 2.00E+OO 
lndeno(1,2,3-cd)pyrene 2.10E-04 0 1.68E+01 2.00E+OO 
2,4,6-Trinitrotoluene 1.39E-03 0 4.71 E+OO 2.00E+OO 
2-Amino-4,6-Dinitrotoluene 3.09E-03 0 3.21 E+OO 2.00E+OO 
4-Amino-2,6-Dlnitrotoluene 7.60E-03 0 3.21 E+OO 2.00E+OO 
HMX 2.63E-01 0 1.15E+01 2.00E+OO 
RDX 1.94E+OO 0 4.42E+OO 2.00E+OO 
Aluminum 3.71 E+OO 2.00E+OO 
Arsenic 6.26E-03 2.00E+OO 
Chromium 1.23E-02 2.00E+OO 
Iron 3.37E+OO 2.00E+OO 
Lead 6.42E-03 2.00E+OO 
Manganese 4.18E-01 2.00E+OO 
Vanadium 9.75E-03 2.00E+OO 
Nitrite/Nitrate-N 2.24E+01 2.00E+OO 

FOR INORGANICS: 

FOR ORGANICS: 

T(HR) 

2.03E+OO 
2.69E+OO 
2.77E+OO 
3.78E+OO 
1.96E+OO 
1.34E+OO 
1.34E+OO 
4.78E+OO 
1.84E+OO 

DAevent = Kp x C x tevent x CF 

IF tevent < t', DAevent = 2FA x Kp x C x CF x (6T x tevenl/3.1416)05 

IF tevent > t', DAevent =FA x Kp x C x CF x ((tevenl/(1 + B)) + (2T x ((1+3B+3s2)/(1 + B)2
))) 

WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 
Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent =DURATION OF EVENT (HR/EVENT) 

CF= CONVERSION FACTOR (1L/1000 CM 3
) 

t° =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T =LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp(CM/HR) B FA DAevent 

4.74E-01 2.75E+OO 1 5.81 E-07 
7.01E-01 4.27E+OO 1 1.21E-06 
7.02E-01 4.29E+OO 1 1.83E-06 
1.04E+OO 6.65E+OO 0.6 9.97E-07 
9.64E-04 5.59E-03 1 7.32E-09 
6.41 E-04 3.46E-03 1 8.93E-09 
6.41 E-04 3.46E-03 1 2.20E-08 
1.21E-04 8.01 E-04 1 2.72E-07 
3.39E-04 1.94E-03 1 3.49E-06 
1.00E-03 1 7.43E-06 
1.00E-03 1 1.25E-08 
2.00E-03 1 4.93E-08 
1.00E-03 1 6.74E-06 
1.00E-03 1 1.28E-08 
1.00E-03 1 8.36E-07 
1.00E-03 1 1.95E-08 
1.00E-03 1 4.47E-05 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timelrame: Future 
Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Gully 
Receptor Population: Residents 

Receptor Age: Chfld 

Chemical 
of Potential 

Concern 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo{b)fluoranthene 

lndeno(1,2,3·cd)pyrene 

2.4 ,6-Trinitrotoluene 

2-Amlno-4.6-Dinilrotoluene 

4-Amino-2,6-Dlnilrotoluene 

HMX 

RDX 

Aluminum 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nilrile/Nilrate-N 

(total) 

Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

lndeno(1.2,3-cd}pyrene 

2.4.6-Trinilrotoluene 

2-Amino-4.6-Dinilrolotuene 

4-Amino-2.6-Dinilrotoluene 

HMX 

RDX 

Aluminum 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nilrile/Nilrate-N 

(total) 

Medium 
EPC 

Value 

2.20E-04 

2.70E-04 

4.00E-04 

2.10E-04 

1,39E-03 

3.09E-03 

7.BOE-03 

2.63E-01 

1.94E+OO 

3.71E+OO 

6.26E-03 

1.23E-02 

3.37E+OO 

6.42E-03 

4.18E-01 

9.75E-03 

2.24E+01 

2.20E-04 

2.?0E-04 

4.00E-04 

2.10E-04 

1.39E-03 

3.09E-03 

7.GOE-03 

2.63E-01 

1.94E+OO 

3.71E+OO 

6.26E-03 

1.23E-02 

3.37E+OO 

6.42E·03 

4.18E-01 

9,75E-03 

2:24E+01 

TABLE 7.63a - CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE. CRANE, INDIANA 

Medium Route Route EPC lnlake Intake Reference 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 

Units Value Units for Hazard Units 

Calculation (1) 

mg/L 2.20E-04 mglL M 1.0E-07 mg/kg-day 

mglL 2.70E-04 mg/L M 1.3E-07 mg/kg-day 

mglL 4.00E-04 mg/L M 1.9E-07 mg/kg-day 

mglL 2.10E-04 mg/L M 1.0E-07 mg/kg-day 

mglL 1.39E-03 mg!L M 6.6E-07 mg!kg-day 5.00E-04 

mg!L 3.09E-03 mg!L M 1.5E-06 mg/kg-day 2.00E-04 

mg/L 7.60E-03 mg/L M 3.6E-06 mg/kg-day 2.00E-04 

mg/L 2.63E-01 mg/L M 1.2E-04 mg/kg·day 5.00E-02 

mglL 1.94E+OO mglL M 9.2E-04 mg/kg-day 3.00E-03 

mg/L 3.71E+OO mglL M 1.SE-03 mg/kg-day 1.00E+OO 

mglL 6.26E-03 mg/L M 3.0E-06 _mg/kg-day 3.00E-04 

mglL 1.23E-02 mg/L M 5.9E-06 mg/kg-day 3.00E-03 

mg/L 3.37E+OO mglL M 1.6E-03 mg/kg-day 3.00E-01 

mg/L 6.42E-03 mglL M 3.0E-06 mg/kg-day 

mg/L 4.18E-01 mglL M 2.0E-04 mg/kg·day 2.40E-02 

mg/L 9.75E-03 mg/L M 4.GE-06 mg/kg-day 1.00E-03 

mg/L 2.24E+01 mg/L M 1.1E-02 mg/kg-day 1.60E+OO 

mg/L 2.20E-04 mglL M 9.1E-06 mg/kg-day 

mg/L 2.70E-04 mglL M 1.9E·05 mg/kg-day 

mg/L 4.00E-04 mgtL M 2.9E-05 mg/kg-day 

mg/L 2.10E-04 mg!L M 1.6E-05 mg/kg-day 

mg/L 1.39E-03 mg/L M 1.1E-07 mg/kg-day 5,00E-04 

mg/L 3.09E-03 mg/L M 1.4E-07 mg/kg-day 2.00E-04 

mg/L 7.GOE-03 mglL M 3.4E-07 mg/kg-day 2.00E-04 

mg/L 2.63E-01 mg!L M 4.3E-06 mg/kg-day 5.00E-02 

mg/L 1.94E+OO mg/L M 5.5E-05 mglkg·day 3.00E-03 

mg/L 3.71 E+OO mglL M 1.2E-04 mg/kg-day 1.00E+OO 

mg/L 6.26E-03 mglL M 2.0E-07 mg/kg-day 3.00E-04 

mg/L 1.23E-02 mg/L M 7.7E-07 mg/kg-day 7.SOE-05 

mg/L 3.37E+OO mg/L M 1.1E-04 mg/kg-day 3.00E-01 

mglL 6.42E-03 mg/L M 2.0E-07 mg/kg-day 

mglL 4.18E-01 mg/L M 1.3E-05 mg/kg-day 9.GOE-04 

mg/L 9,75E-03 mglL M 3.1E-07 mg/kg-day 2.60E-05 

mg/L 2.24E+01 mglL M 7.0E-04 mg/kg-day 1.60E+OO 

Reference Reference Reference 

Dose Units Concentration Concenlralion 
Units 

mg/kg·day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mglkg·day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg·day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mglkg·day NA NA 

mg/kg-day NA NA 

mglkg·day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mglkg·day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 
(1) Specify Medium-Specific (M) or Roule-Specific (R) EPC selected for hazard calculation. 

Hazard 

Ouotienl 

1.3E·03 

7.3E-03 

I .SE-02 

2.SE-03 

3.1E-01 

1.BE-03 

9.9E-03 

2.0E-03 

5.3E-03 

8.3E-03 

4 6E·03 

6 GE-03 

3.7E·01 

2.3E·04 

7.0E-04 

1.7E-03 

8.5E-05 

1.SE-02 

1.2E-04 

6 5E·04 

1.0E·02 

3.SE-04 

1 4E-02 

1.2E-02 

4 4E-04 

5.SE-02 

4.3E-01 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 8.63a • CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe; Future 
Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Gully 
Receptor Population: Residents 

Receptor Age: Child 

Chemical Medium 
al Potential EPC 

Concern Value 

Benzo(a)anthracene 2.20E-04 

Benzo(a)pyrene 2.70E-04 

Benzo(b)lluoranthene 4.00E-04 

lndeno(1,2,3-cd)pyrene 2.1 OE-04 

2,4,6-Trinitrotoluene 1.39E-03 

2-Amino-4,6-Dinitrotoluene 3.09E-03 

4-Amino-2.6-Dinitrololuene 7.60E-03 

HMX 2.63E-01 

RDX 1.94E+OO 

Aluminum 3.71 E+OO 

Arsenic 6.26E-03 

Chromium 1.23E·02 

Iron 3.37E+OO 

Lead 6.42E-03 

Manganese 4.18E-01 

Vanadium g.75E-03 

Nitrite/Nitrate-N 2.24E+01 

(1otal) 

Benzo(a)anthracene 2.20E-04 

Benzo(a)pyrene 2.70E·04 

Benzo (b )f I uora nth en e 4.00E-04 

lndeno(1,2.3-cd)pyrene 2.1 OE-04 

2,4 ,6-Trinilrotoluene 1.39E·03 

2-Amino-4,6-Dinitrotoluene 3.09E-03 

4-Amino-2,6-Dinitrololuene 7.60E-03 

HMX 2.63E-01 

RDX 1.94E+OO 

Aluminum 3.71 E+OO 

Arsenic 6.26E-03 

Chromium 1.23E-02 

Iron 3.37E+OO 

Lead 6.42E-03 

Manganese 4.18E·01 

Vanadium 9.75E-03 

Nitrite/Nitrale·N 2.24E+D1 

(to1al) 

Medium 
EPC 

Units 

mg/l 

mglL 

mg/l 

mg/L 

mg/L 

mglL 

mglL 

mglL 

mg/L 

mglL 

mg/L 

mglL 

mglL 

mglL 

mglL 

mg/L 

mg/L 

mglL 

mg/L 

mglL 

mg/L 

mglL 

mglL 

mg/L 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mg/L 

mglL 

mglL 

mglL 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.20E-04 mg/l M 3.0E-09 mg/kg-day 

2.70E-04 mglL M 3.7E-09 mglkg-day 

4.00E-04 mg/L M 5.4E-09 mg/kg-day 

2.10E-04 mglL M 2.8E-09 mg/kg-day 

1.39E-03 mglL M 1.9E-08 mg/kg-day 

3.09E·03 mglL M 4.2E-08 mg/kg-day 

7.60E-03 mglL M 1.0E-07 mglkg·day 

2.63E-01 mg/L M 3.6E-06 mg/kg-day 

1.94E+OO mglL M 2.6E-05 mg/kg-day 

3.71 E+OO mglL M 5.0E-05 mg/kg-day 

6.26E-03 mglL M 8.5E-08 mglkg-day 

1.23E-02 mg/L M 1.7E-07 mg/kg-day 

3.37E+OO mglL M 4.6E-05 mglkg-day 

6.42E-03 mglL M 8.7E-08 mglkg-day 

4.18E-01 mglL M 5.7E-06 mg/kg-day 

g.75E-03 mglL M 1.3E-07 mg/kg-day 

2.24E+01 mglL M 3.0E-04 mg/kg-day 

2.20E-04 mg/L M 2.6E-07 mglkg-day 

2.70E-04 mglL M 5.4E-07 mg/kg-day 

4.00E-04 mglL M 8.2E-07 mglkg-day 

2.10E-04 mglL M 4.5E-07 mglkg-day 

1.39E-03 mglL M 3.3E-09 mglkg-day 

3.09E-03 mglL M 4.0E-09 mg/kg-day 

7.60E-03 mglL M 9.9E-09 mg/kg-day 

2.63E-01 mglL M 1.2E-o7 mg/kg-day 

1.94E+OO mglL M 1.6E-06 mg/kg-day 

3.71 E+OO mglL M 3.3E-06 mg/kg-day 

6.26E-03 mg/L M 5.6E-09 mg/kg-day 

1.23E-02 mglL M 2.2E-08 mg/kg-day 

3.37E+OO mglL M 3.0E-06 mglkg-day 

6.42E-03 mglL M 5.7E-og mglkg-day 

4.18E-01 mglL M 3.7E-07 mg/kg-day 

9.75E-03 mglL M 8.7E-09 mglkg-day 

2.24E+01 mg/L M 2.0E-05 mglkg-day 

Cancer Slope Cancer Slope 

Faclor Fac!or Units 

730E-01 (mg/kg-dAy) 1 

7.30E+OO !mg/kg-day) ' 

7.30E·01 (mglkg-day) ' 

7.30E-01 (mglkg-day) ' 

3.00E-02 (mg/kg-day) ' 

(mg/kg-day) ' 

(mg/kg-day) 1 

(mg/kg-day) 1 

1.10E·01 (mg/kg-day) 1 

(mg/kg-day) 1 

1.SOE+OO (mg/kg-day) 1 

(mglkg-day) ' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mglkg-day)' 

(mg/kg-day)' 

7.30E-01 (mglkg-day)' 

7.30E+OO (mg/kg-day) ' 

7.30E-01 (mglkg-day)" 

7.30E-01 (mglkg-day) ' 

3.00E-02 (mg/kg-day)' 

(mg/kg-day) ' 

(mg/kg-day)' 

(mglkg-day)' 

1.lOE-01 (mglkg-day) ' 

(mglkg-day)' 

1.50E+OO (mglkg-day) ' 

(mglkg-day)' 

(mg/kg-day) ' 

(mglkg-day) ' 

(mglkg-day)' 

(mglkg-day)' 

(mglkg-day)' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

2.2E·09 

2. 7E-08 

4.0E-09 

2.1E·09 

5.6E·10 

2.9E-06 

1.JE-07 

3.1E-06 

1.gE-07 

4.0E-06 

6.0E-07 

3.3E-07 

9.8E-11 

1.7E-07 

8.4E-09 

5.3E·06 

8.3E-06 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Gully 

Receptor Population: Residents 

Receptor Age: Adult 

Paramete1 Parameter Definition 

Code 

Cw Chemical Concentration in Water 

IR Ingestion Rate of Surface Water 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Cw Chemical Concentration in Water 

A Skin Surface Area 

DAevent Absorbed Dose per Event 

EV Event Frequency 

ED Exposure Duration 

EF Exposure Frequency 

1event Duration of Event 

t' Time to reach steady state 

T Lag Time 

B Bunge Model Constant 

Kp Permeability Coefficient from Water 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

TABLE 4.64 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

FUTURE ADULT RESIDENTS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL 8) 

NSWC CRANE, CRANE, INDIANA 

Units RME RME 

Value Rationale/ 

Reference 

(mg/L) Max or 95% UCL U.S. EPA, December 2002 

(Uhr) 0.01 U.S. EPA Region 4, May 2000 

(days/year) 52 Professional judgement 

(years) 24 U.S. EPA, May 1993 

(hr/day) 4 Professional judgement 

(kg) 70 U.S. EPA, May 1993 

(days) 25550 U.S. EPA, December 1989 

(days) 8760 U.S. EPA, December 1989 

mg/L Max or 95% UCL U.S. EPA, December 2002 

cm' 9,070 USEPA, August 1997 

mg/cm2-event chemi_cal-specific U.S. EPA, July 2004 

event/day 1 Professional Judgement 

years 24 U.S. EPA, May 1993 

days/year 52 Professional Judgement 

hour/event 4 Professional judgement 

hour/event chemical-specific U.S. EPA, July 2004 

hour/event chemical-specific U.S. EPA, July 2004 

dimensionless chemical-specific U.S. EPA, July 2004 

cm/hour chemical-specific U.S. EPA, July 2004 

kg 70 U.S. EPA, May 1993 

days 25,550 U.S. EPA, December 1989 

days 8,760 U.S. EPA, December 1989 

ua11y Intake ca1cu1at1ons 
Ingestion Intake= (IRgw x EF x ED) I (BW x AT) 
Dermal Intake= (Ax EV x ED x EF) I (BW x AT) 

CTE 

Value 

Maximum 

0.01 

26 

7 

2 

70 

25550 

2,555 

Maximum 

9,070 

chemical-specific 

1 

7 

26 

2 

chemical-specific 

chemical-specific 

chemical-specific 

chemical-specific 

70 

25,550 

2,555 

CTE 

Rationale/ 

Reference 

U.S. EPA, December 2002 

U.S. EPA Region 4, May 2000 

Professional judgement 

U.S. EPA, May 1993 

Professional judgement 

U.S. EPA, May 1993 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

U.S. EPA, December 2002 

USEPA, August 1997 

U.S. EPA, July 2004 

Professional judgement 

U.S. EPA, May 1993 

Professional judgement 

Professional judgement 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, May 1993 

USEPA, December 1989 

USEPA, December 1989 

Cancer Ingestion lntake(RME) = 2.79E-05 
Noncancer Ingestion lntake(RME) = 8.14E-05 

Cancer Ingestion lntake(CTE) = 2.04E-06 
Noncancer Ingestion lntake(CTE) = 2.04E-05 

Cancer Dermal lntake(RME) = 6.33E+OO 
Noncancer Dermal lntake(RME) = 1.85E+01 

Cancer Dermal lntake(CTE) = 9.23E-01 
Noncancer Dermal lntake(CTE) = 9.23E+OO 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mg/kg·day)• 

CwxlRxETxEFxED 
BWxAT 

The equations and parameters for 

for estimating DAevent and the chemical-

specific dermally absorbed dose from 

water (DAD) are provided in Section 7.3.4.'. 

of the text. 

USEPA, July 2004 

SWMU13SWAdultResRMEGully.xls 



CALCULATION OF DAevent- EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER - GULLY 
FUTURE ADULT RESIDENTS- REASONABLE MAXIMUM EXPOSURE (RME) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES· 

DERMAL CONTACT: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U S EPA July 2004 .. 
' 

DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD= DERMALL Y ABSORBED DOSE (MG/KG/DAY) 

DAevent =ABSORBED DOSE PER EVENT (MG/CM 2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV= EVENT FREQUENCY (EVENTS/DAY) 
ED= EXPOSURE DURATION (YEARS) 
EF =EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY WEIGHT(KG) 
AT= AVERAGING TIME (DAYS) 

CHEMICAL SWCONC. ORGANIC OR t• (HR) tevent 
(mg/L) INORGANIC? 

Benzo(a)anthracene 2.20E-04 0 8.53E+OO 4.00E+OO 
Benzo(a)pyrene 2.70E-04 0 1.17E+01 4.00E+OO 
Benzo(b)fluoranthene 4.00E-04 0 1.20E+01 4.00E+OO 
lndeno(1,2,3-cd)pyrene 2.10E-04 0 1.68E+01 4.00E+OO 
2,4,6-Trinitrotoluene 1.39E-03 0 4.71 E+OO 4.00E+OO 
2-Amino-4,6-Dinitrotoluene 3.09E-03 0 3.21 E+OO 4.00E+OO 
4-Amino-2,6-Dinitrotoluene 7.60E-03 0 3.21 E+OO 4.00E+OO 
HMX 2.63E-01 0 1.15E+01 4.00E+OO 
ROX 1.94E+OO 0 4.42E+OO 4.00E+OO 
Aluminum 3.71 E+OO 4.00E+OO 
Arsenic 6.26E-03 4.00E+OO 
Chromium 1.23E-02 4.00E+OO 
Iron 3.37E+OO 4.00E+OO 
Lead 6.42E-03 4.00E+OO 
Manganese 4.18E-01 4.00E+OO 
Vanadium 9.75E-03 4.00E+OO 
Nitrite/Nitrate-N 2.24E+01 4.00E+OO 

FOR INORGANICS: 

FOR ORGANICS: 

T(HR) 

2.03E+OO 
2.69E+OO 
2.77E+OO 
3.78E+OO 
1.96E+OO 
1.34E+OO 
1.34E+OO 
4.78E+OO 
1.84E+OO 

DAevent = Kp x C x tevent x CF 

IF !event<!', DAevent = 2FA x Kp x C x CF x (GT x tevenV3.1416f5 

IF !event> r, DAevent =FA x Kp x C x CF x ((tevenV(1 + B)) + (2T x ((1+3B+3s2)/(1 + B)2
))) 

WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 
Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 

!event= DURATION OF EVENT (HR/EVENT) 

CF= CONVERSION FACTOR (1 U1000 CM 3
) 

r =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T =LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp(CM/HR) B FA DAevent 

4.74E-01 2.75E+OO 1 8.21 E-07 
7.01E-01 4.27E+OO 1 1.72E-06 
7.02E-01 4.29E+OO 1 2.58E-06 
1.04E+OO 6.65E+OO 0.6 1.41 E-06 
9.64E-04 5.59E-03 1 1.04E-08 
6.41 E-04 3.46E-03 1 1.32E-08 
6.41 E-04 3.46E-03 1 3.25E-08 
1.21E-04 8.01 E-04 1 3.85E-07 
3.39E-04 1.94E-03 1 4.93E-06 
1.00E-03 1 1.49E-05 
1.00E-03 1 2.50E-08 
2.00E-03 1 9.87E-08 
1.00E-03 1 1.35E-05 
1.00E-03 1 2.57E-08 
1.00E-03 1 1.67E-06 
1.00E-03 1 3.90E-08 
1.00E-03 1 8.94E-05 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Waler 

Exposure Point: Gully 

Receptor Population: Residents 
Receptor Age: Adult 

Chemical 

of Polential 

Concern 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

lndeno(1,2,3-cd)pyrene 

2,4,6-Trinitrololuene 

2·Amino-4,6-Dinitrotoluene 

4-Amlno-2.6-Dlnttrotoluena 

HMX 

RDX 

Alum In um 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nitrale-N 

(total) 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

lndeno(1,2.3·cd)pyrene 

2 ,4,6· Trinitrotoluene 

2·Amlno-4,6-Dinitrotoluene 

4-Amino-2,6-0initrotoluene 

HMX 

RDX 

Aluminum 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nitrate-N 

(total) 

Medium 

EPC 

Value 

2.2DE·04 

2.70E-04 

4.00E-04 

2.1DE-04 

1.39E-03 

3.09E-03 

7.60E·03 

2.63E·01 

1.94E+OO 

3.71 E+OO 

6.26E-03 

1.23E-02 

3.37E+OO 

6.42E-03 

4.18E-01 

9.75E-03 

2.24E+01 

2.20E-04 

2.70E·04 

4.00E-04 

2.10E·04 

1.39E-03 

3.09E-03 

7.GOE-03 

2.63E-01 

1.94E+OO 

3,71E+OO 

6.26E·03 

1.23E·02 

3.37E+OO 

6.42E-03 

4.18E-01 

9.75E-03 

2.24E+01 

TABLE 7.64 • REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE. CRANE. INDIANA 

Medium Route Route EPC Intake lnlake Reference 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 

Units Value Units for Hazard Units 

Calculation {1) 

mg/L 2.20E·04 mg/L M 1.BE-08 mg/kg-day 

mg/L 2.70E-04 mg/L M 2.2E-08 mg/kg-day 

mg/L 4.00E-04 mgll M 3.3E-08 mg/kg-day 

mglL 2.10E·04 mg/L M 1.7E-08 mg/kg-day 

mg/L 1.39E·03 mg/L M 1.1E-07 mg/kg-day 5.00E-04 

mg/L 3.09E·03 mg/L M 2.5E-07 mg/kg-day 2.00E-04 

mglL 7.SOE-03 mg/L M 6.2E·07 mg/kg-day 2.00E-04 

mg/L 2.63E-01 mg/L M 2.1E-05 mg/kg-day 5.00E-02 

mg/L 1.94E+OO mg/L M 1.6E·04 mg/kg-day 3.00E-03 

mg/L 3.71 E+OO mgll M 3.0E-04 mg/kg-day 1.00E+OO 

mg/L 6.26E·03 mg/L .M 5.1E-07 mg/kg-day 3.00E·04 

mglL 1.23E-02 mglL M 1.0E-06 mg/kg-day 3.00E-03 

mg/L 3.37E+OO mglL M 2.7E·04 mg/kg-day 3.00E-01 

mg/L 6.42E·03 mg/L M 5.2E-07 mg/kg-day 

mg/L 4.18E-01 mg/L M 3.4E-05 mg/kg-day 2.40E-02 

mg/L 9.75E·03 mg/L M 7.9E-07 mg/kg-day 1.00E-03 

mg/L 2.24E+01 mg/L M 1.BE-03 mg/kg-day 1.60E+OO 

mglL 2.20E·04 mg/L M 1.5E-05 mg/kg-day 

mg/L 2.70E-04 mg/L M 3.2E·05 mg/kg-day 

mg/L 4.00E-04 mg/L M 4.8E·05 mg/kg-day 

mg/L 2.10E-04 mg/L M 2.6E·05 mg/kg-day 

mg/L 1.39E·03 mg/L M 1.9E-07 mg/kg-day 5.00E-04 

mglL 3.09E-03 mg/L M 2.4E-07 mg/kg-day 2.00E·04 

mg/L 7.60E-03 mgll M 6.0E-07 mg/kg-day 2.00E-04 

mglL 2.63E-01 mg/L M 7.1E-06 mg/kg-day 5.00E-02 

mg/L 1.94E+OO mg/L M 9.1E·05 mg/kg-day 3.00E-03 

mg/L 3.71E+OO mg/L M 2.7E·04 mg/kg-day 1.00E+OO 

mg/L 6.26E-03 mglL M 4.SE-07 mg/kg-day 3.00E-04 

mg/L 1.23E·02 mg/L M 1.BE-06 mg/kg-day 7.50E·05 

mg/L 3.37E+OO mg/L M 2.SE-04 mg/kg-day 3.00E·01 

mg/L 6.42E-03 mg/L M 4.7E-07 mg/kg-day 

mgll 4.18E·01 mg/L M 3.1E-05 mg/kg-day 9.60E-04 

mg/L 9.75E·03 mg/L M 7.2E-07 mg/kg-day 2.SOE-05 

mgll 2.24E+01 mg/L M 1.7E-03 mg/kg-day 1.60E+OO 

Reference Reference Rel a re nee 

Dose Units Concentration Concenlralion 

Units 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 
(1) Spec tty Medium-Specific (M) or Route-Specific (R) EPC selecled for hazard calculation. 

Hazard 

Ouotienl 

2.3E-04 

1.3E-03 

3.1E-03 

4.3E-04 

5.3E·02 

3.0E-04 

1.7E·03 

3.3E-04 

9.1E-04 

1.4E-03 

7.9E-04 

1.lE-03 

6.4E-02 

3.BE-04 

1 2E·03 

3.0E·03 

1.4E-04 

3.0E-02 

2.7E-04 

1.SE-03 

2.4E·02 

B.3E·04 

3.2E·02 

2.8E·02 

1.0E·03 

1.2E·01 

1.9E-01 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 8.64 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium; Surface Water 

Exposure Point: Gully 
Receptor Populalion: Residents 

Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

Benzo(a)anthracene 2.20E-04 

Benzo(a)pyrene 2.70E-04 

Benzo(b)fluoranthene 4.00E·04 

lndeno(l ,2,3-cd)pyrene 2.10E·04 

2.4,6-Trinitrotoluene 1.39E·03 

2-Amino-4,6-Dinitrotoluene 3.09E-03 

4-Amino-2,6-0initrotoluene 7.BOE-03 

HMX 2.63E-01 

ROX 1.94E+OO 

Aluminum 3. 71 E+OO 

Arsenic 6.26E-03 

Chromium 1.23E-02 

Iron 3,37E+OO 

Lead 6.42E-03 

Manganese 4.1BE-01 

Vanadium 9.75E·03 

Nilrile/Nitrate-N 2.24E+01 

(total) 

Benzo(a)anthracene 2.20E-04 

Benzo(a)pyrene 2.70E-04 

Benzo (b )f luoran then e 4.00E-04 

lndeno(1,2,3-cd)pyrene 2.1 OE-04 

2,4,6-Trinitrotoluene 1.39E-03 

2-Amino-4,6-Dinitrotoluene 3.09E-03 

4-Amino-2,6-Dinitrotoluene 7.60E-03 

HMX 2.63E-01 

ROX 1.94E+OO 

Aluminum 3.71 E+OO 

Arsenic 6.26E-03 

Chromium 1.23E-02 

Iron 3.37E+OO 

Lead 6.42E-03 

Manganese 4.18E-01 

Vanadium 9.75E-03 

Nitrlte/Nilrale·N 2.24E+01 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE. CRANE. INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation {1) Units 

2.20E-04 mg/L M 6.1E-09 mg/kg-day 

2.70E-04 mg/L M 7.5E-09 mg/kg-day 

4.00E-04 mg/L M 1.1E-08 mg/kg-day 

2.10E-04 mg/L M 5.9E-09 mg/kg-day 

1.39E-03 mg/L M 3.9E-OB mg/kg-day 

3.09E-03 mg/L M 8.6E-oa mg/kg-day 

7.60E-03 mg/L M 2.1E-07 mg/kg-day 

2.63E-01 mg/L M 7.3E-06 mg/kg-day 

1.94E+OO mg/L M 5.4E-05 mg/kg-day 

3.71 E+OO mg/L M 1.0E·04 mg/kg-day 

6.26E-03 mg/L M 1.7E-07 mg/kg-day 

1.23E-02 mg/L M 3.4E-07 mg/kg-day 

3.37E+OO mg/L M 9.4E-o5 mg/kg-day 

6.42E-03 mg/L M 1.BE-07 mg/kg-day 

4.1BE-01 mg/L M 1.2E-05 mg/kg-day 

9.75E-03 mg/L M 2.7E-07 mg/kg-day 

2.24E+01 mg/L M 6.2E-04 mg/kg-day 

2.20E-04 mg/L M 5.2E-06 mg/kg-day 

2.70E-04 mg/L M 1.1E-05 mg/kg-day 

4.00E-04 mg/L M 1.BE-05 mg/kg-day 

2.10E-04 mg/L M B.9E-06 mg/kg-day 

1.39E-03 mg/L M 6.6E-oa mg/kg-day 

3.09E-03 mg/L M B.3E·OB mg/kg-day 

7.60E-03 mg/L M 2.1E-07 mg/kg-day 

2.63E-01 mg/L M 2.4E-06 mg/kg-day 

1.94E+OO mg/L M 3.1E-05 mg/kg-day 

3.71 E+OO mg/L M 9.4E-05 mg/kg-day 

6.26E-03 mg/L M 1.6E-07 mg/kg-day 

1.23E-02 mg/L M 6.2E·07 mg/kg·day 

3.37E+OO mg/L M 8.5E-OS mg/kg-day 

6.42E-03 mg/L M 1.6E-07 mg/kg-day 

4.1BE-01 mg/L M 1.1E-o5 mg/kg-day 

9.75E-03 mg/L M 2.5E-07 mg/kg-day 

2.24E+01 mg/L M 5.7E-04 mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Unils 

7.30E-01 (mg/kg-day)"' 

7.30E+OO (mg/kg-day) ' 

7.30E-01 (mg/kg-day)"' 

7.30E·01 (mg/kg-day)"' 

3.00E·02 (mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day) ' 

1.10E-01 (mg/kg-day)"' 

(mg/kg-day)"' 

1.SOE+OO (mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-dayr' 

(mg/kg-day)"' 

7.30E·01 (mg/kg-day)"' 

7.30E+OO (mg/kg-day)"' 

7.30E-01 (mg/kg-day)·' 

7.30E-01 (mg/kg-day)'' 

3.00E·02 (mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

1.10E-01 (mg/kg-day)"' 

(mg/kg-day)"' 

1.SOE+OO (mg/kg-day) ' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)'' 

(mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

4.SE-09 

5.SE·OB 

8.2E-09 

4.3E-09 

1.2E-09 

6.0E-06 

2.6E-07 

6.3E-06 

3.BE·06 

7.9E-OS 

1.2E·05 

6.SE-06 

2.0E-09 

3.4E·06 

2.4E·07 

1.1E-04 

1.1E-04 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER - GULLY 
FUTURE ADULT RESIDENTS- CENTRAL TENDENCY EXPOSURE (CTE) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES: 

DERMAL CONTACT: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U.S. EPA, July 2004 

DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD= DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent =ABSORBED DOSE PER EVENT (MG/CM 2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV= EVENT FREQUENCY (EVENTS/DAY) 
ED= EXPOSURE DURATION (YEARS) 
EF =EXPOSURE FREQUENCY (DAYS/YEAR) 

BW =BODY WEIGHT(KG) 
AT= AVERAGING TIME (DAYS) 

CHEMICAL SWCONC. ORGANIC OR t'(HR) tevent 
(mg/L) INORGANIC? 

Benzo(a)anthracene 2.20E-04 0 8.53E+OO 2.00E+OO 
Benzo(a)pvrene 2.70E-04 0 1.17E+01 2.00E+OO 
Benzo(b)fluoranthene 4.00E-04 0 1.20E+01 2.00E+OO 
lndeno(1,2,3-cd)pyrene 2.10E-04 0 1.68E+01 2.00E+OO 
2,4,6-Trinitrotoluene 1.39E-03 0 4.71E+OO 2.00E+OO 
2-Amino-4,6-Dinitrotoluene 3.09E-03 0 3.21E+OO 2.00E+OO 
4-Amino-2,6-Dinitrotoluene 7.60E-03 0 3.21 E+OO 2.00E+OO 
HMX 2.63E-01 0 1.15E+01 2.00E+OO 
RDX 1.94E+OO 0 4.42E+OO 2.00E+OO 
Aluminum 3.71 E+OO 2.00E+OO 
Arsenic 6.26E-03 2.00E+OO 
Chromium 1.23E-02 2.00E+OO 
Iron 3.37E+OO 2.00E+OO 
Lead 6.42E-03 2.00E+OO 
Manganese 4.18E-01 2.00E+OO 
Vanadium 9.75E-03 2.00E+OO 
Nitrite/Nitrate-N 2.24E+01 2.00E+OO 

FOR INORGANICS: 

FOR ORGANICS: 

T(HR) 

2.03E+OO 
2.69E+OO 
2.77E+OO 
3.78E+OO 
1.96E+OO 
1.34E+OO 
1.34E+OO 
4.78E+OO 
1.84E+OO 

DAevent = Kp x C x tevent x CF 

IF tevent < r. DAevent = 2FA x Kp x C x CF x (6T x tevenU3.1416)05 

IF tevent > !', DAevent =FA x Kp x C x CF x ((tevenU(l + B)) + (2T x ((1+3B+3B')/(1 + B)2
))) 

WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 
Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent =DURATION OF EVENT (HR/EVENT) 

CF= CONVERSION FACTOR (1L/1000 CM 3
) 

r =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 

T =LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp(CM/HR) B FA DAevent 

4.74E-01 2.75E+OO 1 5.81 E-07 
7.01E-01 4.27E+OO 1 1.21E-06 
7.02E-01 4.29E+OO 1 1.83E-06 
1.04E+OO 6.65E+OO 0.6 9.97E-07 
9.64E-04 5.59E-03 1 7.32E-09 
6.41 E-04 3.46E-03 1 8.93E-09 
6.41 E-04 3.46E-03 1 2.20E-08 
1.21E-04 8.01 E-04 1 2.72E-07 
3.39E-04 1.94E-03 1 3.49E-06 
1.00E-03 1 7.43E-06 
1.00E-03 1 1.25E-08 
2.00E-03 1 4.93E-08 
1.00E-03 1 6.74E-06 
1.00E-03 1 1.28E-08 
1.00E-03 1 8.36E-07 
1.00E-03 1 1.95E-08 
1.00E-03 1 4.47E-05 



Exposure 

Roule 

Ingestion 

Dermal 

Scenario Timeframe: Fulure 

Medium: Surface Water 
Exposure Medium: Surface Water 

Exposure Point: Gully 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical 

of Potential 

Concern 

Benzo(a)anthracene 

Benzo(a)pyrene 

.Benzo(b)fluoranthene 

lndeno(1.2.3-cd)pyrene 

2.4.6-Trinttrotoluene 

2-Amino-4.6-Dinttrotoluene 

4-Amino-2.6-Dlnttrotoluene 

HMX 

RDX 

Aluminum 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nttrtte/Nttra\e-N 

(total) 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )I I u oranthene 

lndeno(1,2,3-cd)pyrene 

2,4.6· Trinttrotoluene 

2-Amino-4,6-Dinttro\oluene 

4-Amin0-2,6-Dinttrotoluene 

HMX 

RDX 

Aluminum 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nttrtte/Nttrale-N 

(tolal) 

Medium 
EPC 

Value 

2.20E-04 

2.70E-04 

4.DOE-04 

2.10E-04 

1.39E-03 

3.09E-03 

7.60E-03 

2.63E-01 

1.94E+OO 

3.71 E+OO 

6.26E-03 

1.23E-02 

3.37E+OO 

6.42E·03 

4.18E-01 

9.75E-03 

2.24E+01 

2.20E·04 

2.70E-04 

4.00E-04 

2.10E-04 

1.39E-03 

3.09E-03 

7.60E-03 

2.63E-01 

1.94E+OO 

3.71 E+OO 

6.26E-03 

1.23E·02 

3.37E+OO 

6.42E·03 

4.18E-01 

9.75E-03 

2.24E+01 

TABLE 7.64a • CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE. CRANE, INDIANA 

Medium Route Route EPC lnlake Intake Reference 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 

Units Value Un ifs !or Hazard Un ifs 

Calculalion {1) 

mg/L 2.20E-04 mg/L M 4.5E-09 mg/kg-day 

mg/L 2.70E-04 mglL M 5.5E-09 mg/kg-day 

mg/L 4.00E-04 mg/L M 8.1E-09 mg/kg-day 

mg/L 2.10E-04 mg/L M 4.3E-09 mg/kg-day 

mg/L 1.39E-03 mg/L M 2.8E-08 mg/kg-day 5.00E-04 

mg/L 3.09E-03 mgll M 6.3E-08 mg/kg-day 2.00E-04 

mg/L 7.SOE-03 mg/L M 1.5E-07 mg/kg-day 2.00E-04 

mg/L 2.63E-01 mg/L M 5.4E-06 mg/kg-day 5.00E-02 

mg/L 1.94E+OO mg/L M 3.9E-05 mg/kg-day 3.00E-03 

mg/L 3.71 E+OO mg/L M 7.6E-05 mg/kg-day 1.00E+OO 

mg/L 6.26E-03 mg/L M 1.3E-07 mg/kg-day 3.00E-04 

mg/L 1.23E·02 mg/L M 2.5E-07 mg/kg-day 3.00E-03 

mg/L 3.37E+OO mg/L M 6.9E-05 mg/kg-day 3.00E-01 

mg/L 6.42E-03 mg/L M 1.3E-07 mg/kg-day 

mg/L 4.1BE-01 mg/L M 8.5E-06 mg/kg-day 2.40E-02 

mg/L 9.75E-03 mg/L M 2.0E-07 mg/kg-day 1.00E-03 

mg/L 2.24E+01 mg/L M 4.5E-04 mg/kg-day 1.60E+OO 

mg/L 2.20E-04 mg/L M 5.4E·06 mg/kg-day 

mg/L 2.?0E-04 mg/L M 1.1E-05 mg/kg-day 

mg/L 4.00E-04 mg/L M 1.7E-05 mg/kg-day 

mg/L 2.10E·04 mg/L M 9,2E-06 mg/kg-day 

mg/L 1.39E-03 mg/L M 6.8E-08 mg/kg-day 5.00E-04 

mg/L 3.09E-03 mg/L M 8.2E·08 mg/kg-day 2,00E-04 

mg/L 7.60E·03 mg/L M 2.0E-07 mg/kg-day 2.00E-04 

mg/L 2.63E-01 mg!L M 2.5E·06 mg/kg-day 5.00E-02 

mg/L 1.94E+OO mg/L M 3.2E·05 mg/kg-day 3.00E-03 

mg/L 3.71 E+OO mg/L M 6.9E-05 mg/kg-day 1,00E+OO 

mg/L 6.26E-03 mglL M 1.2E-07 mg/kg-day 3.00E-04 

mg!L 1.23E-02 mg/L M 4.6E-07 mg/kg-day 7.50E·05 

mg/L 3.37E+OO mg/L M 6.2E-05 mg/kg-day 3.00E-01 

mg/L 6.42E-03 mglL M 1.2E·07 mg/kg-day 

mg/L 4.18E·01 mg/L M 7.7E-06 mg/kg-day 9.SOE-04 

mg/L 9.75E-03 mg/L M 1.8E-07 mg/kg-day 2.60E-05 

mg/L 2.24E+01 mglL M 4.1E-04 mg/kg-day 1.GOE+OO 

Aelerence Reference Reference 

Dose Un~s Concentration Concenlralion 

Unifs 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg·day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg·day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific {M) or Route-Specific (R) EPC selected for hazard calculalion. 

Hazard 

Ouotrenl 

5.6E-05 

3.1E-04 

7.7E-04 

1.1E-04 

1.3E-02 

7.6E-05 

4.2E·04 

B.4E·05 

2.3E-04 

3.SE-04 

2 OE-04 

2.BE-04 

1.6E·02 

1.4E-04 

4.1E-04 

1.0E-03 

5.0E-05 

1.1E-02 

6.9E-05 

3.BE-04 

6.1E·03 

2.1E-04 

B.OE-03 

6 9E-03 

2.6E-04 

3.4E-02 

5.0E-02 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 8.64a - CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO GULLY SURFACE WATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Gully 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

Benzo(a)anthracene 2.20E-04 

Benzo(a)pyrene 2.70E-04 

Benzo(b)fluoranthene 4.00E-04 

lndeno(1 ,2,3-cd)pyrene 2.10E-04 

2 ,4 ,6-Trinitrotoluene 1.39E-03 

2-Amino-4,6-Dinitrotoluene 3.09E-03 

4-Amino-2,6-Dinitrotoluene 7.BOE-03 

HMX 2,63E-01 

ROX 1.94E+OO 

Aluminum 3.71 E+OO 

Arsenic 6,26E-03 

Chromium 1.23E-02 

Iron 3.37E+OO 

Lead 6.42E-03 

Manganese 4.18E-01 

Vanadium 9.75E-03 

Nitrite/Nitrate-N 2.24Et01 

(total) 

Benzo(a)anthracene 2.20E-04 

Benzo(a)pyrene 2.70E-04 

Benzo(b)fluoranthene 4.00E-04 

lndeno(1 ,2,3-cd)pyrene 2.10E-04 

2.4,6· Trinitrotoluene 1.39E-03 

2-Amino-4,6-Dinitrololuene 3.09E-03 

4-Amino-2,6-0initrotoluene 7.60E-03 

HMX 2.63E-01 

ROX 1.94E+OO 

Aluminum 3.71 E+OO 

Arsenic 6.26E-03 

Chromium 1.23E-02 

Iron 3.37E+OO 

Lead 6.42E-03 

Manganese 4.18E-01 

Vanadium 9.75E-03 

Nitrite/Nitrate-N 2.24E+01 

(total) 

Medium 
EPC 

Units 

mglL 

mglL 

mglL 

mglL 

mg/l 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mg/L 

mg/L 

mglL 

mg/L 

mglL 

mglL 

mg/L 

mg/l 

mg/l 

mg/l 

mg/L 

mg/l 

mg/L 

mglL 

mglL 

mglL 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 
EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.20E-04 mglL M 4.SE-10 mg/kg-day 

2.70E-04 mg/l M 5.SE-10 mg/kg-day 

4.00E-04 mg/L M 8.1E-10 mg/kg-day 

2.10E-04 mglL M 4.3E-10 mg/kg-day 

1.39E-03 mglL M 2.8E-09 mg/kg-day 

3.09E-03 mg/l M 6.3E-09 mg/kg-day 

7.60E-03 mg/L M 1.SE-08 mg/kg-day 

2.63E-01 mg/L M 5.4E-07 mg/kg-day 

1.94E+OO mglL M 3.9E-06 mg/kg-day 

3.71 E+OO mg/L M 7.6E-06 mg/kg-day 

6.26E-03 mglL M 1.3E-08 mg/kg-day 

1.23E-02 mglL M 2.SE-08 mg/kg-day 

3.37E+OO mglL M 6,9E-06 mg/kg-day 

6.42E-03 mglL M 1.3E-08 mg/kg-day 

4.1BE-01 mglL M 8.SE-07 mg/kg-day 

9.75E-03 mglL M 2.0E-08 mg/kg-day 

2.24E+01 mg/L M 4.5E-05 mg/kg-day 

2.20E-04 mg/L M 5.4E-07 mg/kg-day 

2.70E-04 mg/L M 1.1E-06 mg/kg-day 

4.00E-04 mglL M 1.7E-06 mg/kg-day 

2.10E-04 mglL M 9.2E-07 mg/kg-day 

1.39E-03 mglL M 6.8E-09 mg/kg-day 

3.09E-03 mglL M 8.2E-09 mglkg·day 

7.BOE-03 mglL M 2.0E-08 mg/kg-day 

2.63E-01 mg/L M 2.SE-07 mg/kg-day 

1.94E+OO mg/l M 3.2E-06 mg/kg-day 

3.71 E+OO mg/l M 6.9E-06 mg/kg-day 

6.26E-03 mg/L M 1.2E-08 mg/kg-day 

1.23E-02 mg/L M 4.6E-08 mg/kg-day 

3.37E+OO mg/L M 6.2E-06 mg/kg-day 

6.42E-03 mglL M 1.2E-08 mg/kg-day 

4.18E-01 mglL M 7.7E-07 mg/kg-day 

9.75E-03 mglL M 1.8E-08 mg/kg-day 

2.24E+01 mglL M 4.1E-05 mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Unils 

7.30E-01 (mg/kg-day) ' 

7.30E+OO (mg/kg-day)' 

7.30E-01 (mg/kg-day)' 

7.30E-01 (mg/kg-day) ' 

3.00E-02 (mg/kg-day) ' 

(mg/kg-day)' 

(mg/kg-day)" 

(mg/kg-day) ' 

1.10E-01 (mg/kg-day)' 

(mg/kg-day)' 

1.SOE+OO (mg/kg-day) ' 

(mg/kg-day) 1 

(mg/kg-day)' 

(mg/kg-day) ' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day) 1 

7.30E-01 (mg/kg-day) ' 

7.30E+OO (mg/kg-day) 1 

7.30E-01 (mg/kg-day) 1 

7.30E-01 (mg/kg-day) 1 

3.00E-02 (mg/kg-day) 1 

(mg/kg-day)· 1 

(mg/kg-day) ' 

(mg/kg-day) ' 

1.10E-01 (mg/kg-day)' 1 

(mg/kg-day) 1 

1 .SOE+OO (mg/kg-day) ' 

{mg/kg-day) 1 

(mg/kg-day) ' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

3.3E-10 

4.0E-09 

5.9E-10 

3.1 E-10 

8.SE-11 

4.3E-07 

1.9E·08 

4.6E-07 

3.9E-07 

8.2E-06 

1.2E-06 

6.7E-07 

2.0E·10 

3.SE-07 

1.7E-08 

1.1E-05 

1.1E-05 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.65 - REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: CurrenVFuture 
Medium: Sediment 

Exposure Medium: Sediment 
Exposure Point: Gully Sediment 

Receptor Population: Maintenance Worker 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzo(a)pyrene 3.90E-01 

Dibenzo(a,h)anthracene 7.40E-02 

Aluminum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total) 

Benzo(a)pyrene 3.90E-01 

Dibenzo(a,h)anthracene 7.40E-02 

Aluminum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 3.90E·01 

mg/kg 7.40E-02 

mg/kg 1.02E+04 

mg/kg 2.54E+01 

mg/kg 1.70E+02 

mg/kg 1.34E+OO 

mg/kg 8.85E+01 

mg/kg 7.65E+04 

mg/kg 5.90E+01 

mg/kg 2.39E+03 

mg/kg 5.83E+01 

mg/kg 3.90E-01 

mg/kg 7.40E-02 

mg/kg 1.02E+04 

mg/kg 2.54E+01 

mg/kg 1.70E+02 

mg/kg 1.34E+OO 

mg/kg 8.B5E+01 

mg/kg 7.65E+04 

mg/kg 5.90E+01 

mg/kg 2.39E+03 

mg/kg 5.83E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 

Calculation (1) 

mg/kg M 3.7E-08 mg/kg-day mg/kg-day 

mg/kg M 7.0E-09 mg/kg-day mglkg·day 

mg/kg M 9.6E·04 mg/kg-day 1.0E+OO mg/kg-day 

mg/kg M 2.4E·06 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M 1.6E-05 mg/kg-day 7.0E-02 mg/kg-day 

mg/kg M 1.3E-07 mg/kg-day 5.0E·04 mg/kg-day 

mg/kg M 8.3E-06 mg/kg-day 3.0E·03 mg/kg-day 

mg/kg M 7.2E-03 mg/kg-day 3.0E-01 mg/kg-day 

mg/kg M S.5E-06 mg/kg-day mg/kg-day 

mg/kg M 2.2E-04 mg/kg-day 7.0E-02 mg/kg-day 

mg/kg M 5.5E-06 mg/kg-day 1.0E-03 mg/kg-day 

mg/kg M 3.1E-08 mg/kg-day mg/kg-day 

mg/kg M 6.0E-09 mg/kg-day mg/kg-day 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day 

mg/kg M 4.7E-07 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day 

mg/kg M 8.3E-10 mg/kg-day 2.5E-05 mg/kg-day 

mg/kg M mg/kg-day 2.1E-04 mg/kg-day 

mg/kg M mg/kg-day 3.0E-01 mg/kg-day 

mg/kg M mg/kg-day mg/kg-day 

mg/kg M mg/kg-day 2.SE-03 mg/kg-day 

mg/kg M mg/kg-day 2.6E-05 mg/kg-day 

Reference Reference Hazard 

Concentration Concentralion Quotient 

Units 

NA NA 

NA NA 

NA NA 9.6E-04 

NA NA 7.9E-03 

NA NA 2.3E·04 

NA NA 2.SE-04 

NA NA 2.SE-03 

NA NA 2.4E-02 

NA NA 

NA NA 3.2E-03 

NA NA 5.SE-03 

4.SE-02 

NA NA 

NA NA 

NA NA 

NA NA 1.6E-03 

NA NA 

NA NA 3.3E-05 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

1.6E-03 

Total Hazard Index Across All Exposure Routes/Pathways 4.6E-02 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

PAHs-0.13 

Arsenic - 0.03 

Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.65 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Gully Sediment 

Receptor Population: Maintenance Worker 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzo(a)pyrene 3.SOE-01 

Dibenzo(a,h)anthracene 7.40E-02 

Aluminum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total) 

Benzo(a)pyrene 3.SOE-01 

Dibenzo(a,h)anthracene 7.40E-02 

Aluminum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

3.SOE-01 mg/kg M 1.3E-08 mg/kg-day 7.3E+OO 

7.40E-02 mg/kg M 2.SE-09 mg/kg-day 7.3E+OO 

1.02E+04 mg/kg M 3.4E-04 mg/kg-day 

2.54E+01 mg/kg M 8.SE-07 mg/kg-day 1.SE+OO 

1.70E+02 mg/kg M 5.7E-06 mg/kg-day 

1.34E+OO mg/kg M 4.SE-08 mg/kg-day 

8.85E+01 mg/kg M 3.0E-06 mg/kg-day 

7.65E+04 mg/kg M 2.6E-03 mg/kg-day 

5.90E+01 mg/kg M 2.0E-06 mg/kg-day 

2.39E+03 mg/kg M 8.0E-05 mg/kg-day 

5.83E+01 mg/kg M 2.0E-06 mg/kg-day 

3.SOE-01 mg/kg M 1.1E-08 mg/kg-day 7.3E+OO 

7.40E-02 mg/kg M 2.1E-09 mg/kg-day 7.3E+OO 

1.02E+04 mg/kg M mg/kg-day 

2.54E+01 mg/kg M 1.7E-07 mg/kg-day 1.5E+OO 

1,70E+02 mg/kg M mg/kg-day 

1.34E+OO mg/kg M 3.0E-10 mg/kg-day 

8.85E+01 mg/kg M mg/kg-day 

7.65E+04 mg/kg M mg/kg-day 

5.90E+01 mg/kg M mg/kg-day 

2.39E+03 mg/kg M mg/kg-day 

5.83E+01 mg/kg M mg/kg-day 

Cancer Slope 

Factor Units 

1mglkg-day) 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)· 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from So1llABS) IUSEPA, Julv 2004): 
PAHs-0.13 
Arsenic - 0.03 
Cadmium - 0.001 
Other Metals - not evaluated for dermal contact with soil. 
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Cancer 
Risk 

9.6E-08 

1.8E-08 

1.3E-06 

1.4E-06 

8.2E-08 

1.6E-o8· 

2.SE-07 

3.5E-07 

1.7E-06 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.65 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF MAINTENANCE WORKERS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: CurrenVFuture 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Gully Sediment 

Receptor Population: Maintenance Worker 

Receptor Age: Child 

Parameter Parameter Definition 

Code 

Csed Chemical Concentralion in Sediment 

IR Ingestion Rale of Sedimenl 

Fi Fraclion lngesled 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT·N Averaging Time (Non-Cancer) 

Csed Chemical Concentration in Sediment 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

SW Body Weigh! 

AT-C Averaging Time {Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mQ 

cm2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME CTE CTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 

24 Professional Judgment 12 Professional Judgment 

25 U.S. EPA, May 1993 9 U.S. EPA, May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

9,125 U.S. EPA, December 1989 3,285 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

3,300 U.S. EPA, July 2004 3,300 U.S. EPA, July 2004 

0.2 U.S. EPA, July 2004 0.02 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA. July 2004 

24 Professional Judgment 12 Professional Judgment 

25 U.S. EPA, December 1989 9 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

9,125 U.S. EPA, December 1989 3,285 U.S. EPA, December 1989 

1 CDI = Chronic Daily lnlake 

Daily Intake Calculations 
Ingestion Intake= (IA x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - AME= 3.35E-08 
Noncancer Ingestion Intake - AME= 9.39E-08 

Cancer Dermal Intake - AME= 2.21 E-07 
Noncancer Dermal Intake - AME = 6.20E-07 
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Cancer Ingestion Intake - CTE = 3.02E-09 
Noncancer Ingestion Intake - CTE = 2.35E-OB 

Cancer Dermal Intake - CTE = 3.99E-09 
Noncancer Dermal Intake - CTE = 3.1 OE-08 

Intake Equation/ 

Model Name 

Ingestion CDI'" (mg/kg/day)= 

Csed x IR x Fix EF x ED x CF 

SW x AT 

U.S. EPA, December 1989 

Dermal CDI"' (mg/kg/day)= 

Csed x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA, December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.65a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Sediment 
Exposure Medium: Sedimenl 
Exposure Point: Gully Sediment 

Receptor Population: Maintenance Worker 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

Benzo(a)pyrene 3.90E-01 

Dibenzo(a,h)anthracene 7.40E-02 

Aluminum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total) 

Benzo(a)pyrene 3.90E·01 

Dibenzo(a.h)anthracene 7.40E-02 

Aluminum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 3.90E-01 

mg/kg 7.40E-02 

mg/kg 1.02E+04 

mg/kg 2.54E+01 

mg/kg 1.70E+02 

mg/kg 1.34E+OO 

mg/kg 8.85E+01 

mg/kg 7.65E+04 

mg/kg 5.90E+01 

mg/kg 2.39E+03 

mg/kg 5.83E+01 

mg/kg 3.90E·01 

mg/kg 7.40E·02 

mg/kg 1.02E+04 

mg/kg 2.54E+01 

mg/kg 1.70E+02 

mg/kg 1.34E+OO 

mg/kg 8.85E+01 

mg/kg 7.65E+04 

mg/kg 5.90E+01 

mg/kg 2.39E+03 

mg/kg 5.83E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 

Calculation ( 1) 

mg/kg M 9.2E-09 mg/kg-day mg/kg-day 

mg/kg M 1.?E-09 mg/kg-day mg/kg-day 

mg/kg M 2.4E-04 mg/kg-day 1.0E+OO mg/kg-day 

mg/kg M 6.0E-07 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M 4.0E-06 mg/kg-day 7.0E-02 mg/kg-day 

mg/kg M 3.1E-08 mg/kg-day 5.0E-04 mg/kg-day 

mg/kg M 2.1E-06 mg/kg-day 3.0E-03 mg/kg-day 

mg/kg M 1.BE-03 mg/kg-day 3.0E-01 mg/kg-day 

mg/kg M 1.4E·06 mg/kg-day mg/kg-day 

mg/kg M 5.6E·05 mg/kg-day 7.0E-02 mg/kg-day 

mg/kg M 1.4E-06 mg/kg-day 1.0E-03 mg/kg-day 

mg/kg M 1.6E-09 mg/kg-day mg/kg-day 

mg/kg M 3.0E·10 mg/kg-day mg/kg-day 

mg/kg M mg/kg-day 1.0E+OO mg/kg·day 

mg/kg M 2.4E-08 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M mg/kg-day 4.9E·03 mg/kg-day 

mg/kg M 4.1E·11 mg/kg-day 2.5E·OS mg/kg·day 

mg/kg M mg/kg-day 2.1E·04 mg/kg-day 

mg/kg M mg/kg-day 3.0E·01 mg/kg·day 

mg/kg M mg/kg-day mg/kg-day 

mg/kg M mg/kg-day 2.BE-03 mg/kg-day 

mg/kg M mg/kg-day 2.6E·OS mg/kg·day 

Reference Reference Hazard 

Concentration Concentration Quotient 

Units 

NA NA 

NA NA 

NA NA 2.4E-04 

NA NA 2.0E-03 

NA NA 5.7E-05 

NA NA 6.3E·OS 

NA NA 6.9E-04 

NA NA 6.0E-03 

NA NA 

NA NA 8.0E-04 

NA NA 1.4E-03 

1.1E-02 

NA NA 

NA NA 

NA NA 

NA NA 7 9E·05 

NA NA 

NA NA 1.7E-06 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

B.OE-05 

Total Hazard Index Across All Exposure Routes/Pathways 1.1E-02 

Dermal Absorption Fraction from Soil(ABS) (LJSEPA. July 2004): 

PAHs - 0.13 

Arsenic - 0.03 

Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Route 

Ingestion 

Dermal 

TABLE 8.65a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Gully Sediment 

Receptor Population: Mainlenance Worker 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzo(a)pyrene 3.90E-01 

Dibenzo(a.h)anthracene 7.40E-02 

Aluminum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total) 

Benzo(a)pyrene 3.90E-01 

Dibenzo(a,h)anthracene 7.40E-02 

Aluminum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total) 

Medium 

EPC 

Unils 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Roule EPC Selected lnlake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Unils Calculalion (1) Units 

3.90E-01 mg/kg M 1.2E-09 mg/kg-day 7.3E+OO 

7.40E-02 mg/kg M 2.2E·10 mg/kg-day 7.3E+OO 

1.02E+04 mg/kg M 3.1E-05 mg/kg-day 

2.54E+01 mg/kg M 7.7E-08 mg/kg-day 1.SE+OO 

1.70E+02 mg/kg M 5.1E-07 mg/kg-day 

1.34E+OO mg/kg M 4.0E-09 mg/kg-day 

8.85E+01 mg/kg M 2.7E-07 mg/kg-day 

7.65E+04 mg/kg M 2.3E-04 mg/kg-day 

5.90E+01 mg/kg M 1.BE-07 mg/kg-day 

2.39E+03 mg/kg M 7.2E-06 mg/kg-day 

5.83E+01 mg/kg M 1.SE-07 mg/kg-day 

3.90E-01 mg/kg M 2.0E-10 mg/kg-day 7.3E+OO 

7.40E-02 mg/kg M 3.BE-11 mg/kg-day 7.3E+OO 

1.02E+04 mg/kg M mg/kg-day 

2.54E+01 mg/kg M 3.0E-09 mg/kg-day 1.SE+OO 

1.70E+02 mg/kg M mg/kg-day 

1.34E+OO mg/kg M 5.3E-12 mg/kg-day 

8.85E+01 mg/kg M mg/kg-day 

7.65E+04 mg/kg M mg/kg-day 

5.90E+01 mg/kg M mg/kg-day 

2.39E+03 mg/kg M mg/kg-day 

5.83E+01 mg/kg M mg/kg-day 

Cancer Slope 

Factor Units 

(mg/kg-day) 

(mg/kg-day)·' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day) ' 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day) ' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from So1llABS) IUSEPA, July 2004): 
PAHs - 0.13 
Arsenic - 0.03 
Cadmium - 0.001 
Other Metals - not evaluated for dermal contact with soil. 
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8.6E-09 

1.6E-09 

1.1E-07 

1.3E-07 

1.SE-09 

2.BE-10 

4.6E-09 

6.3E-09 

1.3E-07 
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Ingestion 
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TABLE 4.66 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF ADOLESCENT TRESPASSERS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: CurrenVFuture 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Gully Sediment 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 • 17) 

Paramete Parameter Definition 

Code 

Csed Chemical Concentralion in Sediment 

IR Ingestion Rate of Sediment 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaolng Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csed Chemical Concentration In Sediment 

CF Conversion Faclor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/vear 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitlesS 

davs/vear 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME CTE CTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

100 U.S. EPA, May 1993 50 U.S. EPA, May I 993 

1.0 U.S. EPA, May 1993 0.5 Professional Judgement 

26 Professional Judgement 13 Professional Judgement 

11 6 - 17 years of age 11 6 - 17 years of age 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

43 U.S. EPA, August 1997 43 U.S. EPA, August 1997 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December t989 

4,015 U.S. EPA, December 1989 4,015 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

3,280 U.S. EPA, August 1997 3,100 U.S. EPA. August 1997 

0.2 U.S. EPA, July 2004 0.04 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

26 Professional Judgment 13 Professional Judgmenl 

11 U.S. EPA, December 1989 11 U.S. EPA, December 1989 

43 U.S. EPA, August 1997 43 U.S. EPA, August 1997 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1989 

4,015 U.S. EPA, December 1989 4,015 U.S. EPA. December 1989 

1 COi = Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 2.60E-OB 
Noncancer Ingestion Intake - RME = 1.66E-07 

Cancer Dermal Intake - RME = 1.71 E-07 
Noncancer Dermal Intake - RME = 1.09E-06 
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Cancer Ingestion Intake - CTE = 3.25E-09 
Noncancer Ingestion Intake - CTE = 2.07E-OB 

Cancer Dermal Intake - CTE = 1.61 E-08 
Noncancer Dermal Intake - CTE = 1.03E-07 

Intake Equation/ 

Model Name 

Ingestion CDl" 1 (mg/kg/day)= 

Csed x IA x Fix EF x ED x CF 

BW x AT 

U.S. EPA, December 1989 

Dermal CDl111 (mg/kg/day) = 

Csed x CF x SA x AF x ABS x EF x ED 

BW xAT 

U.S. EPA, December 1989 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.66 · REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Current/Future 
Medium: Sediment 

Exposure Medium: Sediment 
Exposure Point: Gully Sediment 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 • 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzo(a)pyrene 3.90E-01 

Dibenzo(a,h)anthracene 7.40E-02 

Alumlnum 1.02E+04 

Arsenic 2.54E+01 

Barium 1 .70E+02 

Cadmium 1 .34E+OO 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total) 

Benzo(a)pyrene 3.90E-01 

Dibenzo(a,h)anthracene 7.40E-02 

Aluminum 1 .02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium 8.85E+01 

Iron 7.65E.+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 3.90E·01 

mg/kg 7.40E·02 

mg/kg 1 .02E+04 

mg/kg 2.54E+01 

mg/kg 1.70E+02 

mg/kg 1.34E+OO 

mg/kg 8.85E+01 

mg/kg 7.65E+04 

mg/kg 5.90E+01 

mg/kg 2.39E+03 

mg/kg 5.83E+01 

mg/kg 3.90E·01 

mg/kg 7.40E·02 

mg/kg 1 .02E+04 

mg/kg 2.54E+01 

mg/kg 1 .70E+02 

mg/kg 1.34E+OO 

mg/kg 8.85E+01 

mg/kg 7.65E+04 

mg/kg 5.90E+01 

mg/kg 2.39E+03 

mg/kg 5.83E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 

Calculation (1) 

mg/kg M 6.5E·08 mg/kg-day mg/kg-day 

mg/kg M 1.2E·08 mg/kg-day mg/kg-day 

mg/kg M 1.?E-03 mg/kg-day 1 .OE+OO mg/kg-day 

mg/kg M 4.2E-06 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M 2.8E·05 mg/kg-day 7.0E-02 mg/kg-day 

mg/kg M 2.2E·07 mg/kg-day 5.0E-04 mg/kg-day 

mg/kg M 1.5E-05 mg/kg-day 3.0E-03 mg/kg-day 

mg/kg M 1.3E-02 mg/kg-day 3.0E-01 mg/kg-day 

mg/kg M 9.BE-06 mg/kg-day mg/kg-day 

mg/kg M 4.0E-04 mg/kg-day 7.0E-02 mg/kg-day 

mg/kg M 9.7E-06 mg/kg-day 1.0E-03 mg/kg-day 

mg/kg M 5.5E-08 mg/kg-day mg/kg-day 

mg/kg M 1.0E·08 mg/kg-day mg/kg-day 

mg/kg M mg/kg-day 1 .OE+OO mg/kg-day 

mg/kg M 8.3E-07 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day 

mg/kg M 1.5E-09 mg/kg-day 2.5E-05 mg/kg-day 

mg/kg M mg/kg-day 2. 1E-04 mg/kg-day 

mg/kg M mg/kg-day 3.0E-01 mg/kg-day 

mg/kg M mg/kg-day mg/kg-day 

mg/kg M mg/kg-day 2.BE-03 mg/kg-day 

mg/kg M mg/kg-day 2.6E-05 mg/kg-day 

Reference Reference Hazard 

Concentration Concentration Quotient 

Units 

NA NA 

NA NA 

NA NA 1.?E-03 

NA NA 1.4E·02 

NA NA 4.0E-04 

NA NA 4.4E·04 

NA NA 4.9E·03 

NA NA 4.2E·02 

NA NA 

NA NA 5.7E·03 

NA NA 9.7E·03 

7.9E·02 

NA NA 

NA NA 

NA NA 

NA NA 2.BE-03 

NA NA 

NA NA 5.BE-05 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

2.8E·03 

Total Hazard Index Across All Exposure Routes/Pathways 8.2E·02 

Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004): 

PAHs · 0.13 

Arsenic· 0.03 

Cadmium • 0.001 

Other Metals · not evaluated for dermal contact with soil. 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.66 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Currenl/Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Gully Sediment 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 · 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzo(a)pyrene 3.90E·01 

Dibenzo(a,h)anthracene 7.40E·02 

Aluminum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+oo 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total) 

Benzo(a)pyrene 3.90E·01 

Dibenzo(a,h)anthracene 7.40E·02 

Aluminum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Roule EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

3.90E·01 mg/kg M 1.0E·OB mg/kg·day 7.3E+OO 

7.40E·02 mg/kg M 1.9E·09 mg/kg-day 7.3E+OO 

1.02E+04 mg/kg M 2.SE-04 mg/kg·day 

2.54E+01 mg/kg M 6.6E·07 mg/kg·day 1.SE+OO 

1.70E+02 mg/kg M 4.4E·06 mg/kg-day 

1.34E+OO mg/kg M 3.SE·OB mg/kg-day 

8.85E+01 mg/kg M 2.3E·06 mg/kg-day 

7.65E+04 mg/kg M 2.0E·03 mg/kg·day 

5.90E+01 mg/kg M 1.SE·OS mg/kg·day 

2.39E+03 mg/kg M 6.2E·05 mg/kg-day 

5.83E+01 mg/kg M 1.SE·OS mg/kg·day 

3.90E·01 mg/kg M 8.7E·09 mg/kg-day 7.3E+OO 

7.40E·02 mg/kg M 1.SE-09 mg/kg-day 7.3E+OO 

1.02E+04 mg/kg M mg/kg-day 

2.54E+01 mg/kg M 1.3E·07 mg/kg-day 1.SE+OO 

1.70E+02 mg/kg M mg/kg-day 

1.34E+OO mg/kg M 2.3E·10 mg/kg-day 

8.85E+01 mg/kg M mg/kg-day 

7.65E+04 mg/kg M mg/kg-day 

5.90E+01 mg/kg M mg/kg-day 

2.39E+03 mg/kg M mg/kg-day 

5.83E+01 mg/kg M mg/kg-day 

Cancer Slope 

Factor Units 

{mg/kg·day) 

(mg/kg-day)" 

(mg/kg·day)'' 

(mg/kg·day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg·day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)· 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg·dayr' 

(mg/kg-day)'' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from SoillABSl IUSEPA, July 2004): 

PAHs • 0.13 

Arsenic • 0.03 

Cadmium - 0.001 

Other Metals • not evaluated for dermal contact with soil. 
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Cancer 
Risk 

7.4E·08 

1.4E·OB 

9.9E·07 

1.1E·D6 

6.3E·08 

1.2E·08 

2.0E-07 

2.7E·07 

1.3E·06 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.66a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: CurrenVFuture 
Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Gully Sediment 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17) 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzo(a)pyrene 3.90E-01 

Dibenzo(a,h)anthracene 7.40E-02 

Aluminum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total) 

Benzo(a)pyrene 3.90E-01 

Dibenzo(a,h)anthracene 7.40E-02 

Aluminum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1 .34E+OO 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 3.9,0E-01 

mg/kg 7.40E-02 

mg/kg 1.02E+04 

mg/kg 2.54E+01 

mg/kg 1.70E+02 

mg/kg 1.34E+OO 

mg/kg 8.85E+01 

mg/kg 7.65E+04 

mg/kg 5.90E+01 

mg/kg 2.39E+03 

mg/kg 5.83E+01 

mg/kg 3.90E-01 

mg/kg 7.40E-02 

mg/kg 1.02E+04 

mg/kg 2.54E+01 

mg/kg 1.70E+02 

mg/kg 1.34E+OO 

mg/kg 8.85E+01 

mg/kg 7.65E+04 

mg/kg 5.90E+01 

mg/kg 2.39E+03 

mg/kg 5.83E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 
Units for Hazard Units 

Calculation ( 1) 

mg/kg M 8.1E-09 mg/kg-day mg/kg-day 

mg/kg M 1.5E-09 mg/kg-day mg/kg-day 

mg/kg M 2.1E-04 mg/kg-day 1.0E+OO mg/kg-day 

mg/kg M 5.3E-07 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M 3.5E-06 mg/kg-day 7.0E-02 mg/kg-day 

mg/kg M 2.8E·08 mg/kg-day 5.0E-04 mg/kg-day 

mg/kg M 1.8E·06 mg/kg-day 3.0E-03 mg/kg-day 

mg/kg M 1.6E-03 mg/kg-day 3.0E-01 mg/kg-day 

mg/kg M 1.2E-06 mg/kg-day mg/kg-day 

mg/kg M 5.0E-05 mg/kg-day 7.0E-02 mg/kg-day 

mg/kg M 1.2E·06 mg/kg-day 1.0E-03 mg/kg-day 

mg/kg M 5.2E-09 mg/kg-day mg/kg-day 

mg/kg M 9.9E·10 mg/kg-day mg/kg-day 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day 

mg/kg M 7.8E-08 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M mg/kg-day 4.9E·03 mg/kg-day 

mg/kg M 1.4E-10 mg/kg-day 2.5E·05 mg/kg-day 

mg/kg M mg/kg-day 2.1E-04 mg/kg-day 

mg/kg M mg/kg-day 3.0E-01 mg/kg-day 

mg/kg M mg/kg-day mg/kg-day 

mg/kg M mg/kg-day 2.8E-03 mg/kg-day 

mg/kg M mg/kg-day 2.6E-05 mg/kg-day 

Reference Reference Hazard 

Concentration Concentration Quotient 

Units 

NA NA 

NA NA 

NA NA 2 1 E-04 

NA NA 1.SE-03 

NA NA 5.0E-05 

NA NA 5.5E·05 

NA NA 6.1E-04 

NA NA 5.3E-03 

NA NA 

NA NA 7.1 E-04 

NA NA 1.2E·03 

9.9E-03 

NA NA 

NA NA 

NA NA 

NA NA 2.6E·04 

NA NA 

NA NA 5.5E-06 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

2.7E-04 

Total Hazard Index Across All Exposure Routes/Pathways 1.0E-02 

Dermal Absorption Fraction from Soil(ABSl (USEPA. July 2004): 

PAHs - 0.13 

Arsenic - 0.03 

Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.66a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL 8) 

Scenario Timeframe: Current/Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Gully Sediment 

Receptor Population: Trespasser 

Receptor Age: Adolescent (age 6 - 17} 

Chemical Medium 

of Potential EPC 

Concern \/alue 

Benzo(a}pyrene 3.90E-01 

Dibenzo(a,h}anthracene 7.40E-02 

Aluminum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total} 

Benzo(a}pyrene 3.90E-01 

Dibenzo(a,h}anthracene 7.40E-02 

Aluminum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total} 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer} (Cancer} Factor 

Value Units Calculation (1) Units 

3.90E-01 mg/kg M 1.3E-09 mg/kg-day 7.3E+OO 

7.40E-02 mg/kg M 2.4E-10 mg/kg-day 7.3E+OO 

1.02E+04 mg/kg M 3.3E-05 mg/kg-day 

2.54E+01 mg/kg M 8.3E-08 mg/kg-day 1.5E+OO 

1.70E+02 mg/kg M 5.5E-07 mg/kg-day 

1.34E+OO mg/kg M 4.4E-09 mg/kg-day 

8.85E+01 mg/kg M 2.9E-07 mg/kg-day 

7.65E+04 mg/kg M 2.5E-04 mg/kg-day 

5.90E+01 mg/kg M 1.9E-07 mg/kg-day 

2.39E+03 mg/kg M 7.SE-06 mg/kg-day 

5.83E+01 mg/kg M 1.9E-07 mg/kg-day 

3.90E-01 mg/kg M 8.2E-10 mg/kg-day 7.3E+OO 

7.40E-02 mg/kg M 1.6E-10 mg/kg-day 7.3E+OO 

1.02E+04 mg/kg M mg/kg-day 

2.54E+01 mg/kg M 1.2E-08 mg/kg-day 1.5E+OO 

1.70E+02 mg/kg M mg/kg-day 

1.34E+OO mg/kg M 2.2E-11 mg/kg-day 

8.85E+01 mg/kg M mg/kg-day 

7.65E+04 mg/kg M mg/kg-day 

5.90E+01 mg/kg M mg/kg-day 

2.39E+03 mg/kg M mg/kg-day 

5.83E+01 mg/kg M mg/kg-day 

Cancer Slope 

Factor Units 

{mgtkg-day) 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)'' 

(rng/kg-dayr' 

(mg/kg-day)"' 

(mg/kg-day)·' 

(mg/kg-day}'' 

(mg/kg-day)"' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day}'' 

(mg/kg-day}'' 

(mg/kg-day}'' 

(mg/kg-day}'' 

(mg/kg-day}'' 

(mg/kg-day}'' 

(mg/kg-day}'' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from So1l(ABSl (LJSEPA, July 2004): 
PAHs - 0.13 
Arsenic - 0.03 
Cadmium - 0.001 
Other Metals - not evaluated for dermal contact with soil. 
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Cancer 
Risk 

9.3E-09 

1.SE-09 

1.2E-07 

1.3E-07 

6.0E-09 

1.1E-09 

1.SE-08 

2.6E-08 

1.6E-07 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.67 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF CHILD RECREATIONAL USERS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Gully Sediment 

Receptor Population: Recreational User 

Receptor AQe: Child 

Parameter Parameter Definition 

Code 

Csed Chemical Concentration in Sediment 

IR Ingestion Rate of Sediment 

Fl Fraction Ingested 

EF Exposure Frequency 

ED ExpOsure Duration 

CF Conversion Faclor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csed Chemical Concentration in Sediment 

CF Conversion Factor 

SA Skin Surface Area 

AF Soll to Skin Adherence Factor 

ABS Denna! Absorplion Factor {Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unilless 

days/year 

years 

ka/ma 

ka 

days 

days 

mg/kg 

kalma 

cm2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME CTE CTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

200 U.S. EPA, May 1993 100 U.S. EPA, May 1993 

0.5 Professional Judgment 0.5 Professional Judgmenl 

52 Professional Judgment 26 Professional Judgmenl 

6 U.S. EPA, May 1993 2 U.S. EPA, May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

15 U.S. EPA, May 1993 15 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

2,190 U.S. EPA, December 1989 730 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

t.OE-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

3,300 112 total body area (EPA 2004) 3,300 112 lolal body area (EPA 2004) 

0.2 U.S. EPA, July 2004 0.04 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

52 Professional Judgment 26 Professional Judgment 

6 U.S. EPA, December 1989 2 U.S. EPA, December 1989 

15 U.S. EPA, May 1993 15 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December t 989 

2,190 U.S. EPA, December 1989 730 U.S. EPA, December 1989 

I COi = Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 8.14E-08 
Noncancer Ingestion Intake - RME = 9.50E-07 

Cancer Dermal Intake - RME = 5.37E-07 
Noncancer Dermal Intake - RME = 6.27E-06 

SWMU13SedChildRecrRMEGully.xls Table4 

Cancer Ingestion Intake - CTE = 6.78E-09 
Noncancer Ingestion Intake - CTE = 2.37E-07 

Cancer Dermal Intake - CTE = 1. 79E-08 
Noncancer Dermal Intake - CTE = 6.27E-07 

Intake Equation! 

Model Name 

Ingestion CDl'
11 

(mg/kg/day)= 

Csed x IR x Fix EF x ED x CF 

BW x AT 

U.S. EPA, December 1989 

Denmal COi' (mg/kg/day) = 

Csed x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA, December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.67 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Fulure 
Medium: Sediment 

Exposure Medium: Sediment 
Exposure Point: Gully Sediment 

Receptor Population: Recreational User 
Receptor Age: Child 

Chemical Medium 
o( Potential EPC 

Concern Value 

Benzo(a)pyrene 3.90E·01 

Dlbenzo(a,h)anthracene 7.40E-02 

Aluminum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total) 

Benzo(a)pyrene 3.90E-01 

Dibenzo(a,h)anthracene 7.40E-02 

Aluminum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 3.90E-01 

mg/kg 7.40E-02 

mg/kg 1.02E+04 

mg/kg 2.54E+01 

mg/kg 1.70E+02 

mg/kg 1.34E+OO 

mg/kg 8.85E+01 

mg/kg 7.65E+04 

mg/kg 5.90E+01 

mg/kg 2.39E+03 

mg/kg 5.83E+01 

mg/kg 3.90E-01 

mg/kg 7.40E-02 

mg/kg 1.02E+04 

mg/kg 2.54E+01 

mg/kg 1.70E+02 

mg/kg 1.34E+OO 

mg/kg 8.85E+01 

mg/kg 7.65E+04 

mg/kg 5.90E+01 

mg/kg 2.39E+03 

mg/kg 5.83E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 
Units for Hazard Units 

Calculation (1) 

mg/kg M 3.7E-07 mg/kg-day mg/kg-day 

mg/kg M 7.0E-08 mg/kg-day mg/kg-day 

mg/kg M 9.7E-03 mg/kg-day 1.0E+OO mg/kg-day 

mg/kg M 2.4E-05 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M 1.6E-04 mg/kg-day 7.0E-02 mg/kg-day 

mg/kg M 1.3E-06 mg/kg-day 5.0E-04 mg/kg-day 

mg/kg M 8.4E-05 mg/kg-day 3.0E-03 mg/kg-day 

mg/kg M 7.3E-02 mg/kg-day 3.0E-01 mg/kg-day 

mg/kg M 5.6E-05 mg/kg-day mg/kg-day 

mg/kg M 2.3E-03 mg/kg-day 7.0E-02 mg/kg-day 

mg/kg M 5.5E-05 mg/kg-day 1.0E-03 mg/kg-day 

mg/kg M 3.2E-07 mg/kg-day mg/kg-day 

mg/kg M 6.0E-08 mg/kg-day mg/kg-day 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day 

mg/kg M 4.8E-06 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day 

mg/kg M 8.4E-09 mg/kg-day 2.5E-05 mg/kg-day 

mg/kg M mg/kg-day 2.1E-04 mg/kg-day 

mg/kg M mg/kg-day 3.0E-01 mg/kg-day 

mg/kg M mg/kg-day mg/kg-day 

mg/kg M mg/kg-day 2.8E-03 mg/kg-day 

mg/kg M mg/kg-day 2.6E-05 mg/kg-day 

Reference Reference Hazard 

Concentralion Concentration Quotient 

Units 

NA NA 

NA NA 

NA NA 9.7E-03 

NA NA 8.0E·02 
NA NA 2.3E-03 

NA NA 2.5E-03 

NA NA 2.8E-02 

NA NA 2.4E-01 

NA NA 

NA NA 3.2E-02 

NA NA 5.5E-02 

4.SE-01 

NA NA 

NA NA 

NA NA 

NA NA 1.6E-02 
NA NA 

NA NA 3.4E·04 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

1.6E-02 

Total Hazard Index Across All Exposure Routes/Pathways 4.7E-01 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

PAHs-0.13 

Arsenic - 0.03 

Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.67 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Gully Sediment 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzo(a)pyrene 3.90E-01 

Dibenzo(a,h)anthracene 7.40E-02 

Aluminum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total) 

Benzo(a)pyrene 3.90E-01 

Dibenzo(a,h)anthracene 7.40E-02 

Aluminum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Roule Route EPC Selected Intake Intake cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

3.90E-01 mg/kg M 3.2E-OB mg/kg-day 7.3E+OO 

7.40E-02 mg/kg M 6.0E-09 mg/kg-day 7.3E+OO 

1.02E+04 mg/kg M 8.3E-04 mg/kg-day 

2.54E+01 mg/kg M 2.1E-06 mg/kg-day 1.5E+OO 

1.70E+02 mg/kg M 1.4E-05 mg/kg-day 

1.34E+OO mg/kg M 1.1E-07 mg/kg-day 

8.85E+01 mg/kg M 7.2E-06 mg/kg-day 

7.65E+04 mg/kg M 6.2E-03 mg/kg-day 

5.90E+01 mg/kg M 4.BE-06 mg/kg-day 

2.39E+03 mg/kg M 1.9E-04 mg/kg-day 

5.83E+01 mg/kg M 4.7E-06 mg/kg-day 

3.90E-01 mg/kg M 2.7E-OB mg/kg-day 7.3E+OO 

7.40E-02 mg/kg M 5.2E-09 mg/kg-day 7.3E+OO 

1.02E+04 mg/kg M mg/kg-day 

2.54E+01 mg/kg M 4.1E-07 mg/kg-day 1.5E+OO 

1.70E+02 mg/kg M mg/kg-day 

1.34E+OO mg/kg M 7.2E-10 mg/kg-day 

8.85E+01 mg/kg M mg/kg-day 

7.65E+04 mg/kg M mg/kg-day 

5.90E+01 mg/kg M mg/kg-day 

2.39E+03 mg/kg M mg/kg-day 

5.83E+01 mg/kg M mg/kg-day 

Cancer Slope 

Factor Units 

(mg/kg-day) 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)' 

(mg/kg-day}" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day}" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soll(ABSl (USEPA, July 2004): 

PAHs - 0.13 

Arsenic - 0.03 

Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Cancer 
Risk 

2.3E-07 

4.4E-OB 

3.1E-06 

3.4E-06 

2.0E-07 

3.BE-08 

6.1E-07 

8.SE-07 

4.2E-06 
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Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.67a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS F;ROM EXPOSURE OF CHILD RECREATIONAL USERS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 
Exposure Point: Gully Sediment 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

Benzo(a)pyrene 3.90E-01 

Dibenzo(a,h)anthracene 7.40E-02 

Aluminum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total) 

Benzo(a)pyrene 3.90E-01 

Dibenzo(a.h)anthracene 7.40E-02 

Aluminum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Intake Intake Reference Reference 
EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Value Units for Hazard Units 
Calculatlon (1) 

3.90E-01 mg/kg M 9.3E·OB mg/kg·day mg/kg·day 

7.40E·02 mg/kg M 1.BE-08 mg/kg-day mg/kg·day 

1.02E+04 mg/kg M 2.4E·03 mg/kg-day 1.0E+OO mg/kg-day 

2.54E+01 mg/kg M 6.0E-06 mg/kg-day 3.0E-04 mg/kg-day 

1.70E+02 mg/kg M 4.0E·05 mg/kg-day 7.0E-02 mg/kg-day 

1.34E+OO mg/kg M 3.2E·07 mg/kg-day 5.0E-04 mg/kg-day 

8.85E+01 mg/kg M 2.1E-05 mg/kg-day 3.0E-03 mg/kg·day 

7.65E+04 mg/kg M 1.8E·02 mg/kg-day 3.0E-01 mg/kg·day 

5.90E+01 mg/kg M 1.4E·05 mg/kg-day mg/kg-day 

2.39E+03 mg/kg M 5.7E·04 mg/kg·day 7.0E·02 mg/kg·day 

5.83E+01 mg/kg M 1.4E·05 mg/kg-day 1.0E-03 mg/kg-day 

3.90E·01 mg/kg M 3.2E-08 mg/kg-day mg/kg-day 

7.40E·02 mg/kg M 6.0E-09 mg/kg-day mg/kg-day 

1.02E+04 mg/kg M mg/kg-day 1.0E+OO mg/kg-day 

2.54E+01 mg/kg M 4.BE-07 mg/kg-day 3.0E-04 mg/kg-day 

1.70E+02 mg/kg M mg/kg-day 4.9E-03 mg/kg-day 

1.34E+OO mg/kg M 8.4E·10 mg/kg-day 2.SE-05 mg/kg-day 

8.85E+01 mg/kg M mg/kg-day 2.1E-04 mg/kg-day 

7.65E+04 mg/kg M mg/kg-day 3.0E-01 mg/kg-day 

5.90E+01 mg/kg M mg/kg-day mg/kg-day 

2.39E+03 mg/kg M mg/kg-day 2.BE-03 mg/kg-day 

5.83E+01 mg/kg M mg/kg-day 2.6E-05 mg/kg-day 

Reference Reference Hazard 

Concentration Concentration Quotient 

Units 

NA NA 

NA NA 

NA NA 2.4E-03 

NA NA 2.0E-02 

NA NA 5.BE-04 

NA NA 6.4E-04 

NA NA 7.0E·03 

NA NA 6.1E·02 

NA NA 

NA NA 8.1E·03 

NA NA 1.4E-02 

1.1E·01 

NA NA 

NA NA 

NA NA 

NA NA 1.6E-03 

NA NA 

NA NA 3.4E-05 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

1.6E·03 

Total Hazard Index Across All Exposure Routes/Pathways 1.1 E-01 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

PAHs • 0.13 

Arsenic · 0.03 

Cadmium • 0.001 

Other Metals • not evaluated for dermal contact with soil. 
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Route 
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TABLE 8.67a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL 8) 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Gully Sediment 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzo(a)pyrene 3.90E·01 

Dibenzo(a,h)anthracene 7.40E·02 

Aluminum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total) 

Benzo(a)pyrene 3.90E·01 

Dibenzo(a,h)anthracene 7.40E·02 

Aluminum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

3.90E·01 mg/kg M 2.6E-09 mg/kg·day 7.3E+OO 

7.40E·02 mg/kg M 5.0E·10 mg/kg·day 7.3E+OO 

1.02E+04 mg/kg M 6.9E·05 mg/kg-day 

2.54E+01 mg/kg M 1.7E·07 mg/kg-day 1.5E+OO 

1.70E+02 mg/kg M 1.2E·06 mg/kg·day 

1.34E+OO mg/kg M 9.1E·09 mg/kg-day 

8.85E+01 mg/kg M 6.0E·07 mg/kg-day 

7.65E+04 mg/kg M 5.2E·04 mg/kg·day 

5.90E+01 mg/kg M 4.0E-07 mg/kg·day 

2.39E+03 mg/kg M 1.6E·05 mg/kg·day 

5.83E+01 mg/kg M 4.0E-07 mg/kg·day 

3.90E·01 mg/kg M 9.1E·10 mg/kg-day 7.3E+OO 

7.40E-02 mg/kg M 1.7E·10 mg/kg-day 7.3E+OO 

1.02E+04 mg/kg M mg/kg·day 

2.54E+01 mg/kg M 1.4E·08 mg/kg·day 1.5E+OO 

1.70E+02 mg/kg M mg/kg·day 

1.34E+OO mg/kg M 2.4E·11 mg/kg·day 

8.85E+01 mg/kg M mg/kg·day 

7.65E+04 mg/kg M mg/kg·day 

5.90E+01 mg/kg M mg/kg-day 

2.39E+03 mg/kg M mg/kg-day 

5.83E+01 mg/kg M mg/kg-day 

Cancer Slope 

Factor Units 

(mg/kg-day) 

(mg/kg-day)"' 

(mg/kg·day)"' 

(mg/kg·day)"' 

(mg/kg·day)"' 

(mg/kg-day)"' 

(mg/kg·day)"' 

(mg/kg·dayr' 

(mg/kg·day)"' 

(mg/kg·day)"' 

(mg/kg·day)"' 

(mg/kg-day)" 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg·day)"' 

(mg/kg·day)"' 

(mg/kg-day)"' 

(mg/kg·day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg·day)"' 

(mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soll(ABS) (USEPA. July 2004): 

PAHs - 0.13 

Arsenic • 0.03 
Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Dermal 

TABLE 4.68 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF ADULT RECREATIONAL USERS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Gully Sediment 

Receptor Population: Recreational User 

Receptor Age: Adult 

Paramete Parameter Definition 

Code 

Csed Chemical Concentralion in Sediment 

IR Ingestion Rate of Sediment 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csed Chemical Concentration in Sediment 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

AME AME CTE CTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA. December 2002 95% UCL or Max U.S. EPA, December 2002 

100 U.S. EPA, May 1993 50 U.S. EPA. May 1993 

0.5 Professional Judgment 0.5 Professional Judgment 

52 Professional Judgment 26 Professional Judgment 

24 U.S. EPA, May 1993 7 U.S. EPA, May 1993 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA. December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA. May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

8,760 U.S. EPA, December 1989 2.555 U.S. EPA. December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 

9,070 U.S. EPA, August 1997 9,070 U.S. EPA, Augusl 1997 

0.07 U.S. EPA, July 2004 0.01 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA. July 2004 

52 Professional Judgment 26 Professional Judgment 

24 U.S. EPA, December 1989 7 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA. May 1993 

25,550 U.S. EPA, December 1989 25.550 U.S. EPA, December 1989 

8,760 U.S. EPA, December 1989 2,555 U.S. EPA. December 1989 

1 CDI =Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IA x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - AME= 3.49E-08 
Noncancer Ingestion Intake - AME= 1.02E-07 

Cancer Dermal Intake - AME= 4.43E-07 
Noncancer Dermal Intake - AME= 1.29E-06 

SWMU 13SedAdultAecrAMEGully.xls Table4 

Cancer Ingestion Intake - CTE = 2.54E-09 
Noncancer Ingestion Intake - CTE = 2.54E-08 

Cancer Dermal Intake - CTE = 9.23E-09 
Noncancer Dermal Intake - CTE = 9.23E-08 

Intake Equation/ 

Model Name 

Ingestion CDl1 (mg/kg/day) = 

Csed x IA x Fix EF x ED x CF 

BW x AT 

U.S. EPA. December 1989 

Dermal CDI 11 (mg/kg/day) = 

Csed x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA. December 1989 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.68 • REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Gully Sediment 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzo(a)pyrene 3.90E-01 

Dibenzo(a,h)anthracene 7.40E-02 

Aluminum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium B.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.B3E+01 

(total) 

Benzo(a)pyrene 3.90E-01 

Dibenzo(a.h)anthracene 7.40E·02 

Alumlnum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium B.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.B3E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 3.90E-01 

mg/kg 7.40E-02 

mg/kg 1.02E+04 

mg/kg 2.54E+01 

mg/kg 1.70E+02 

mg/kg 1.34E+OO 

mg/kg B.B5E+01 

mg/kg 7.65E+04 

mg/kg 5.90E+01 

mg/kg 2.39E+03 

mg/kg 5.B3E+01 

mg/kg 3.90E-01 

mg/kg 7.40E-02 

mg/kg 1.02E+04 

mg/kg 2.54E+01 

mg/kg 1.70E+02 

mg/kg 1.34E+OO 

mg/kg B.85E+01 

mg/kg 7.65E+04 

mg/kg 5.90E+01 

mg/kg 2.39E+03 

mg/kg 5.B3E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 

Calculation (1) 

mg/kg M 4.0E-08 mg/kg-day mg/kg-day 

mg/kg M 7.SE-09 mg/kg-day mg/kg-day 

mg/kg M 1.0E-03 mg/kg-day 1.0E+OO mg/kg-day 

mg/kg M 2.6E-06 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M 1.7E·05 mg/kg-day 7.0E-02 mg/kg-day 

mg/kg M 1.4E-07 mg/kg-day 5.0E-04 mg/kg-day 

mg/kg M 9.0E-06 mg/kg-day 3.0E-03 mg/kg-day 

mg/kg M 7.BE-03 mg/kg-day 3.0E-01 mg/kg-day 

mg/kg M 6.0E-06 mg/kg-day mg/kg-day 

mg/kg M 2.4E-04 mg/kg-day 7.0E-02 mg/kg-day 

mg/kg M 5.9E-06 mg/kg-day 1.0E-03 mg/kg-day 

mg/kg M 6.6E-OB mg/kg-day mg/kg-day 

mg/kg M 1.2E-OB mg/kg-day mg/kg-day 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day 

mg/kg M 9.BE-07 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day 

mg/kg M 1.7E-09 mg/kg-day 2.5E-05 mg/kg-day 

mg/kg M mg/kg-day 2.1E-04 mg/kg-day 

mg/kg M mg/kg-day 3.0E-01 mg/kg-day 

mg/kg M mg/kg-day mg/kg-day 

mg/kg M mg/kg-day 2.BE-03 mg/kg-day 

mg/kg M mg/kg-day 2.6E-05 mg/kg-day 

Reference Reference Hazard 

Concentration Concentration Quotienl 

Units 

NA NA 

NA NA 

NA NA 1.0E-03 

NA NA B.6E-03 

NA NA 2.SE-04 

NA NA 2.7E-04 

NA NA 3.0E-03 

NA NA 2.6E-02 

NA NA 

NA NA 3.5E-03 

NA NA 5.9E-03 

4.9E·02 

NA NA 

NA NA 

NA NA 

NA NA 3.3E-03 

NA NA 

NA NA 6.9E-05 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

3.3E-03 

Total Hazard Index Across All Exposure Routes/Pathways 5.2E-02 

Dermal Absorption Fraction from Soil(ABSl (LJSEPA, July 2004): 

PAHs • 0.13 

Arsenic - 0.03 

Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Route 

Ingestion 
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TABLE 8.68 · REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Gully Sediment 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzo(a)pyrene 3.90E·01 

Dibenzo(a.h)anthracene 7.40E·02 

Aluminum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total) 

Benzo(a)pyrene 3.90E·01 

Dibenzo(a,h)anthracene 7.40E·02 

Aluminum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total) 

Medium 

EPC 

Unils 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Unils Calculation (1) Units 

3.90E·01 mg/kg M 1.4E·OB mg/kg-day 7.3E+OO 

7.40E·02 mg/kg M 2.6E·09 mg/kg-day 7.3E+OO 

1.02E+04 mg/kg M 3.5E·04 mg/kg-day 

2.54E+01 mg/kg M B.9E·07 mg/kg-day 1.5E+OO 

1.70E+02 mg/kg M 5.9E·06 mg/kg-day 

1.34E+OO mg/kg M 4.7E·OB mg/kg-day 

B.85E+01 mg/kg M 3.1E·06 mg/kg-day 

7.65E+04 mg/kg M 2.7E·03 mg/kg-day 

5.90E+01 mg/kg M 2.lE-06 mg/kg-day 

2.39E+03 mg/kg M B.3E·05 mg/kg-day 

5.B3E+01 mg/kg M 2.0E-06 mg/kg-day 

3.90E·01 mg/kg M 2.2E·OB mg/kg-day 7.3E+OO 

7.40E·02 mg/kg M 4.3E·09 mg/kg-day 7.3E+OO 

1.02E+04 mg/kg M mg/kg-day 

2.54E+01 mg/kg M 3.4E-07 mg/kg-day 1.5E+OO 

1.70E+02 mg/kg M mg/kg-day 

1.34E+OO mg/kg M 5.9E-10 mg/kg-day 

B.85E+01 mg/kg M mg/kg-day 

7.65E+04 mg/kg M mg/kg-day 

5.90E+01 mg/kg M mg/kg-day 

2.39E+03 mg/kg M mg/kg-day 

5.83E+01 mg/kg M mg/kg-day 

Cancer Slope 

Factor Units 

{mg/kg-day) 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABS) (USEPA. July 2004): 

PAHs - 0.13 

Arsenic • 0.03 
Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Cancer 
Risk 

9.9E-OB 

1.9E-08 

1.3E·06 

1.4E-06 

1.6E-07 

3.lE-08 

5.lE-07 

7.0E-07 

2.1E-06 
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Exposure 

Route 

lngest'lon 

Dermal 

TABLE 7.68a - CENTRAL TENDENCY EXPOSURE {CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO GULLY SEDIMENT 

SWMU 13 {MINE FILL B) 

Scenario Timeframe: Future 
Medium: Sediment 

Exposure Medium: Sediment 
Exposure Point: Gully Sediment 

Receptor Population: Recreational User 
Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzo(a)pyrene 3.90E-01 

Dibenzo(a,h)anthracene 7.40E-02 

Aluminum· 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total) 

Benzo(a)pyrene 3.90E-01 

Dibenzo(a,h)anthracene 7.40E-02 

Aluminum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 3.90E-01 

mg/kg 7.40E-02 

mg/kg 1.02E+04 

mg/kg 2.54E+01 

mg/kg 1.70E+02 

mg/kg 1.34E+OO 

mg/kg 8.85E+01 

mg/kg 7.65E+04 

mg/kg 5.90E+01 

mg/kg · 2.39E+03 

mg/kg 5.83E+01 

mg/kg 3.90E-01 

mg/kg 7.40E-02 

mg/kg 1.02E+04 

mg/kg 2.54E+01 

mg/kg 1.70E+02 

mg/kg 1.34E+OO 

mg/kg 8.85E+01 

mg/kg 7.65E+04 

mg/kg 5.90E+01 

mg/kg 2.39E+03 

mg/kg 5.83E+01 

NSWC CRANE, CRANE, INDIANA 

Route EPC Intake Intake Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Unils 

Units for Hazard Units 

Calculation (1) 

mg/kg M 9.9E-09 mg/kg-day mg/kg-day 

mg/kg M 1.9E-09 mg/kg-day mg/kg-day 

mg/kg M 2.6E-04 mg/kg-day 1.0E+OO mg/kg-day 

mg/kg M 6.5E-07 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M 4.3E-06 mg/kg-day 7.0E-02 mg/kg-day 

mg/kg M 3.4E-08 mg/kg-day 5.0E-04 mg/kg-day 

mg/kg M 2.3E-06 mg/kg-day 3.0E-03 mg/kg-day 

mg/kg M 1.9E-03 mg/kg-day 3.0E-01 mg/kg-day 

mg/kg M 1.5E-06 mg/kg-day mg/kg-day 

mg/kg M 6.1E-05 mg/kg-day 7.0E-02 mg/kg-day 

mg/kg M 1.5E-06 mg/kg-day 1.0E-03 mg/kg-day 

mg/kg M 4.7E-09 mg/kg-day mg/kg-day 

mg/kg M 8.9E-10 mg/kg-day mg/kg-day 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day 

mg/kg M 7.0E-08 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M mg/kg-day 4.9E-03 mg/kg-day 

mg/kg M 1.2E-10 mg/kg-day 2.5E-05 mg/kg-day 

mg/kg M mg/kg-day 2.1E-04 mg/kg-day 

mg/kg M mg/kg-day 3.0E-01 mg/kg-day 

mg/kg M mg/kg-day mg/kg-day 

mg/kg M mg/kg-day 2.8E-03 mg/kg-day 

mg/kg M mg/kg-day 2.6E-05 mg/kg-day 

Reference Reference Hazard 

Concentration Concentration Quotient 

Units 

NA NA 

NA NA 

NA NA 2.6E·04 

NA NA 2.2E-03 

NA NA 6.2E·05 

NA NA 6.8E-05 

NA NA 7.5E·04 

NA NA 6.5E·03 

NA NA 

NA NA 8.7E-04 

NA NA 1.5E-03 

1.2E-02 

NA NA 

NA NA 

NA NA 

NA NA 2.3E-04 

NA NA 

NA NA 4.9E-06 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

2.4E-04 

Total Hazard Index Across All Exposure Routes/Pathways 1.2E-02 

Dermal Absorption Fraction from Soil(ABSl (USEPA. July 2004): 

PAHs-0.13 

Arsenic - 0.03 

Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.68a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Gully Sediment 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzo(a)pyrene 3.90E-01 

Dibenzo(a.h)anthracene 7.40E-02 

Aluminum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total) 

Benzo(a)pyrene 3.90E-01 

Dibenzo(a,h)anthracene 7.40E-02 

Aluminum 1.02E+04 

Arsenic 2.54E+01 

Barium 1.70E+02 

Cadmium 1.34E+OO 

Chromium 8.85E+01 

Iron 7.65E+04 

Lead 5.90E+01 

Manganese 2.39E+03 

Vanadium 5.83E+01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg. 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation ( 1) Units 

3.90E·01 mg/kg M 9.9E·10 mg/kg-day 7.3E+OO 

7.40E-02 mg/kg M 1.9E-10 mg/kg-day 7.3E+OO 

1.02E+04 mg/kg M 2.6E-05 mg/kg-day 

2.54E+01 mg/kg M 6.5E-08 mg/kg-day 1.5E+OO 

1.70E+02 mg/kg M 4.3E·07 mg/kg-day 

1.34E+OO mg/kg M 3.4E-09 mg/kg-day 

8.85E+01 mg/kg M 2.3E-07 mg/kg-day 

7.65E+04 mg/kg M 1.9E-04 mg/kg-day 

5.90E+01 mg/kg M 1.5E-07 mg/kg-day 

2.39E+03 mg/kg M 6.1E-06 mg/kg·day 

5.83E+01 mg/kg M 1.5E-07 mg/kg-day 

3.90E-01 mg/kg M 4.?E-10 mg/kg·day 7.3E+OO 

7.40E-02 mg/kg M 8.9E·11 mg/kg-day 7.3E+OO 

1.02E+04 mg/kg M mg/kg-day 

2.54E+01 mg/kg M 7.0E·09 mg/kg-day 1.5E+OO 

1.70E+02 mg/kg M mg/kg-day 

1.34E+OO mg/kg M 1.2E-11 mg/kg·day 

8.85E+01 mg/kg M mg/kg-day 

7.65E+04 mg/kg M mg/kg-day 

5.90E+01 mg/kg M mg/kg-day 

2.39E+03 mg/kg M mg/kg-day 

5.83E+01 mg/kg M mg/kg-day 

Cancer Slope 

Factor Units 

{mglkg·day1 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)' 

(mglkg·day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg·day)'' 

(mg/kg-day)'' 

(mg/kg·day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorot1on Fraction from Soll(ABSl (LJSEPA July 2004): 
PAHs • 0.13 
Arsenic • 0.03 
Cadmium • 0.001 
Other Metals • not evaluated for dermal contact with soil. 
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Exposure 

Route 

Ingestion 

Denmal 

TABLE 4.69 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF FUTURE CHILD RESIDENTS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Gully Sediment 

Receptor Population: Residents 

Receptor Age: Child 

Paramete1 Parameter Definition 

Code 

Csed Chemical Concentralion in Sediment 

IR Ingestion Rate of Sediment 

Fi Fraction lngesled 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time {Non-Cancer) 

Csed Chemical Concen1ration in Sediment 

CF Conversion Factor 

SA Skin Surface Area 

AF Sail to Skin Adherence Factor 

ABS Dermal Absorplion Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

vears 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mg/cm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

AME AME CTE CTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

100 Professional Judgmenl 50 Professional Judgment 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA. May 1993 

52 Professional Judgment 26 Professional Judgment 

6 U.S. EPA, May 1993 2 U.S. EPA, May 1993 

1.0E-06 U.S. EPA. December 1989 1.0E-06 U.S. EPA, December 1989 

15 U.S. EPA. May 1993 15 U.S. EPA. May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

2,190 U.S. EPA. December 1989 730 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 

1.0E-06 U.S. EPA. December 1989 1.0E-06 U.S. EPA. December 1989 

2,800 U.S. EPA. July 2004 2.800 U.S. EPA, July 2004 

0.2 U.S. EPA, July 2004 0.04 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

52 Professional Judgment 26 Professional Judgment 

6 U.S. EPA, December 1989 2 U.S. EPA, December 1989 

15 U.S. EPA, May 1993 15 U.S. EPA, May 1993 

25,550 U.S. EPA. December 1989 25.550 U.S. EPA, December 1989 

2, 190 U.S. EPA, December 1989 730 U.S. EPA, December 1989 

1 CDI ; Chronic Daily Intake 

Daily Intake Calculations 
Ingestion Intake= (IA x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - AME= 8.14E-08 
Noncancer Ingestion Intake - AME= 9.50E-07 

Cancer Dermal Intake - AME = 4.56E-07 
Noncancer Dermal Intake - AME= 5.32E-06 

SWMU13SedChildAesAMEGully.xls Table4 

Cancer Ingestion Intake - CTE = 6.78E-09 
Noncancer Ingestion Intake - CTE = 2.37E-07 

Cancer Dermal Intake - CTE = 1.52E-08 
Noncancer Dermal Intake - CTE = 5.32E-07 

Intake Equation/ 

Model Name 

Ingestion COi ' (mg/kg/day) ; 

Csed x IR x Fix EF x ED x CF 

BW x AT 

U.S. EPA. December 1989 

Dermal CDl1
' (mg/kg/day) ; 

Csed x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA. December 1989 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Sediment 

Exposure Medium: Sediment 
Exposure Point: Gully Sediment 

Receptor Population: Residents 

Receptor Age: Child 

Chemical 

of Potential 

Concern 

Benzo(a)pyrene 

Dibenzo(a.h)anthracene 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

(total) 

Benzo(a}pyrene 

Dibenzo(a,h)anthracene 

Aluminum 

Arsenic 
Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 
Vanadium 

(total) 

TABLE 7.69 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

Medium Medium Route Route EPC Intake Intake Reference Reference 

EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Unils 

Value Units Value Units for Hazard Units 

Calculation (1) 

3.90E-01 mg/kg 3.90E-01 mg/kg M 3.7E-07 mg/kg-day mg/kg-day 

7.40E-02 mg/kg 7.40E-02 mg/kg M 7.0E-08 mg/kg-day mg/kg-day 

1.02E+04 mg/kg 1.02E+04 mg/kg M 9.7E-03 mg/kg-day 1.0E+OO mg/kg-day 

2.54E+01 mg/kg 2.54E+01 mg/kg M 2.4E-05 mg/kg-day 3.0E-04 mg/kg-day 

1.70E+02 mg/kg 1.70E+02 mg/kg M 1.6E-04 mg/kg-day 7.0E-02 mg/kg-day 

1.34E+OO mg/kg 1.34E+OO mg/kg M 1.3E-06 mg/kg-day 5.0E-04 mg/kg-day 

8.85E+01 mg/kg 8.85E+01 mg/kg M 8.4E-05 mg/kg-day 3.0E-03 mg/kg-day 

7.65E+04 mg/kg 7.65E+04 mg/kg M 7.3E-02 mg/kg-day 3.0E-01 mg/kg-day 

5.90E+01 mg/kg 5.90E+01 mg/kg M 5.6E-05 mg/kg-day mg/kg-day 

2.39E+03 mg/kg 2.39E+03 mg/kg M 2.3E-03 mg/kg-day 7.0E-02 mg/kg-day 

5.83E+01 mg/kg 5.83E+01 mg/kg M 5.5E-05 mg/kg-day 1.0E-03 mg/kg-day 

3.90E-01 mg/kg 3.90E-01 mg/kg M 2.7E-07 mg/kg-day mg/kg-day 

7.40E-02 mg/kg 7.40E-02 mg/kg M 5.1E-08 mg/kg-day mg/kg-day 

1.02E+04 mg/kg 1.02E+04 mg/kg M mg/kg-day 1.0E+OO mg/kg-day 

2.54E+01 mg/kg 2.54E+01 mg/kg M 4.0E-06 mg/kg-day 3.0E-04 mg/kg-day 

1.70E+02 mg/kg 1.70E+02 mg/kg M mg/kg-day 4.9E-03 mg/kg-day 

1.34E+OO mg/kg 1.34E+OO mg/kg M 7.1E-09 mg/kg-day 2.5E·05 mg/kg-day 

8.85E+01 mg/kg 8.85E+01 mg/kg M mg/kg-day 2.1E-04 mg/kg-day 

7.65E+04 mg/kg 7.65E+04 mg/kg M mg/kg-day 3.0E-01 mg/kg-day 

5.90E+01 mg/kg 5.90E+01 mg/kg M mg/kg-day mg/kg-day 

2.39E+03 mg/kg 2.39E+03 mg/kg M mg/kg-day 2.8E-03 mg/kg-day 

5.83E+01 mg/kg 5.83E+01 mg/kg M mg/kg-day 2.6E-05 mg/kg-day 

Reference Reference Hazard 

Concentration Concentration Quotient 

Units 

NA NA 

NA NA 

NA NA 9.7E·03 

NA NA 8.0E-02 

NA NA 2.3E-03 

NA NA 2.5E·03 

NA NA 2.8E·02 

NA NA 2.4E-01 

NA NA 

NA NA 3.2E-02 

NA NA 5.SE-02 

4.5E-01 

NA NA 

NA NA 

NA NA 

NA NA 1.3E·02 

NA NA 

NA NA 2.8E-04 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

1.4E-02 

Total Hazard Index Across All Exposure Routes/Pathways 4.7E-01 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

PAHs-0.13 

Arsenic· 0.03 

Cadmium • 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.69 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Gully Sediment 

Receptor Population: Residents 

Receptor Age: Child 

Chemical 

of Potential 

Concern 

Benzo(a)pyrene 

Dibenzo(a,h)anthracene 

Aluminum 

Arsenic 

Barium 
Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

(total) 

Benzo(a)pyrene 

Dibenzo(a,h)anthracene 

Aluminum 

Arsenic 

B~rium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

(total) 

Medium Medium 

EPC EPC 

Value Units 

3.90E-01 mg/kg 

7.40E-02 mg/kg 

1.02E+04 mg/kg 

2.54E+01 mg/kg 

1.70E+02 mg/kg 

1.34E+OO mg/kg 

8.85E+01 mg/kg 

7.65E+04 mg/kg 

5.90E+01 mg/kg 

2.39E+03 mg/kg 

5.B3E+01 mg/kg 

3.90E-01 mg/kg 

7.40E-02 mg/kg 

1.02E+04 mg/kg 

2.54E+01 mg/kg 

1.70E+02 mg/kg 

1.34E+OO mg/kg 

8.85E+01 mg/kg 

7.65E+04 mg/kg 

5.90E+01 mg/kg 

2.39E+03 mg/kg 

5.83E+01 mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected In lake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Unils 

3.90E-01 mg/kg M 3.2E-08 mg/kg-day 7.3E+OO 

7.40E·02 mg/kg M 6.0E-09 mg/kg-day 7.3E+OO 

1.02E+04 mg/kg M 8.3E·04 mg/kg-day 

2.54E+01 mg/kg M 2.1E-06 mg/kg-day 1.SE+OO 

1.70E+02 mg/kg M 1.4E-05 mg/kg-day 

1.34E+OO mg/kg M 1.1E·07 mg/kg-day 

8.85E+01 mg/kg M 7.2E·06 mg/kg-day 

7.65E+04 mg/kg M 6.2E·03 mg/kg-day 

5.90E+01 mg/kg M 4.BE-06 mg/kg-day 

2.39E+03 mg/kg M 1.9E-04 mg/kg-day 

5.83E+01 mg/kg M 4.?E-06 mg/kg-day 

3.90E·01 mg/kg M 2.3E·OB mg/kg-day 7.3E+OO 

7.40E·02 mg/kg M 4.4E-09 mg/kg-day 7.3E+OO 

1.02E+04 mg/kg M mg/kg-day 

2.54E+01 mg/kg M 3.SE-07 mg/kg-day 1.SE+OO 

1.70E+02 mg/kg M mg/kg-day 

1.34E+OO mg/kg M 6.1E·10 mg/kg-day 

B.85E+01 mg/kg M mg/kg-day 

7.65E+04 mg/kg M mg/kg-day 

5.90E+01 mg/kg M mg/kg-day 

2.39E+03 mg/kg M mg/kg-day 

5.83E+01 mg/kg M mg/kg-day 

Cancer Slope 

Factor Units 

(mg/kg-day)" 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)" 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mgikg-dayr' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from So1l(ABS) (USEPA, July 2004): 
PAHs - 0.13 
Arsenic - 0.03 
Cadmium • 0.001 
Other Metals - not evaluated for dermal contact with soil. 
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Cancer 

Risk 

2.3E·07 

4.4E·OB 

3.1E·06 

3.4E·06 

1.?E-07 

3.2E·OB 

5.2E-07 

7.2E·07 

4.1E-06 
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Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Gully Sediment 

Receptor Population: Residents 

Receptor Age: Child 

Chemical 

of Potential 

Concern 

Benzo(a)pyrene 

Dibenzo(a,h)anthracene 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

(total) 

Benzo(a)pyrene 

Dlbenzo(a.h)anthracene 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

(total) 

TABLE 7.69a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

Medium Medium Route Route EPC Intake Intake Reference Reference 

EPC EPC EPC EPC Selected (Non·Cancer) (Non-Cancer) Dose Dose Units 

Value Units Value Units for Hazard Units 

Calculation ( 1) 

3.90E-01 mg/kg 3.90E-01 mg/kg M 9.3E-08 mg/kg-day mg/kg-day 

7.40E-02 mg/kg 7.40E-02 mg/kg M 1.8E-08 mg/kg-day mg/kg-day 

1.02E+04 mg/kg 1.02E+04 mg/kg M 2.4E-03 mg/kg-day 1.0E+OO mg/kg-day 

2.54E+01 mg/kg 2.54E+01 mg/kg M 6.0E-06 mg/kg-day 3.0E-04 mg/kg-day 

1.70E+02 mg/kg 1.70E+02 mg/kg M 4.0E-05 mg/kg-day 7.0E-02 mg/kg-day 

1.34E+OO mg/kg 1.34E+OO mg/kg M 3.2E-07 mg/kg-day 5.0E-04 mg/kg-day 

8.85E+01 mg/kg 8.85E+01 mg/kg M 2.1E-05 mg/kg-day 3.0E-03 mg/kg-day 

7.65E+04 mg/kg 7.65E+04 mg/kg M 1.8E-02 mg/kg-day 3.0E-01 mg/kg-day 

5.90E+01 mg/kg 5.90E+01 mg/kg M 1.4E-05 mg/kg-day mg/kg-day 

2.39E+03 mg/kg 2.39E+03 mg/kg M 5.7E-04 mg/kg-day 7.0E-02 mg/kg-day 

5.83E+01 mg/kg 5.83E+01 mg/kg M 1.4E-05 mg/kg-day 1.0E-03 mg/kg-day 

3.90E-01 mg/kg 3.90E-01 mg/kg M 2.7E-08 mg/kg-day mg/kg-day 

7.40E-02 mg/kg 7.40E-02 mg/kg M 5.1E-09 mg/kg-day mg/kg-day 

1.02E+04 mg/kg 1.02E+04 mg/kg M mg/kg-day 1.0E+OO mg/kg-day 

2.54E+01 mg/kg 2.54E+01 mg/kg M 4.0E-07 mg/kg-day 3.0E-04 mg/kg-day 

1.70E+02 mg/kg 1.70E+02 mg/kg M mg/kg-day 4.9E-03 mg/kg-day 

1.34E+OO mg/kg 1.34E+OO mg/kg M 7.1E-10 mg/kg-day 2.5E-05 mg/kg-day 

8.85E+01 mg/kg 8.85E+01 mg/kg M mg/kg-day 2.1E-04 mg/kg-day 

7.65E+04 mg/kg 7.65E+04 mg/kg M mg/kg-day 3.0E-01 mg/kg-day 

5.90E+01 mg/kg 5.90E+01 mg/kg M mg/kg-day mg/kg-day 

2.39E+03 mg/kg 2.39E+03 mg/kg M mg/kg-day 2.8E-03 mg/kg-day 

5.83E+01 mg/kg 5.83E+01 mg/kg M mg/kg-day 2.6E-05 mg/kg-day 

Reference Reference Hazard 

Concentration Concentration Quotient 

Units 

NA NA 

NA NA 

NA NA 2.4E-03 

NA NA 2.0E-02 

NA NA 5.8E-04 

NA NA 6.4E-04 

NA NA 7.0E-03 

NA NA 6.1E-02 

NA NA 

NA NA 8.lE-03 

NA NA 1.4E-02 

1.1E-01 

NA NA 

NA NA 

NA NA 

NA NA 1.3E-03 

NA NA 

NA NA 2.8E-05 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

1.4E-03 

Total Hazard Index Across All Exposure Routes/Pathways 1.1E-01 

Dermal Absorption Fraction from Soil(ABS) (USEPA. July 2004): 

PAHs - 0.13 

Arsenic - 0.03 

Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.69a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Gully Sediment 

Receptor Population: Residents 

Receptor Age: Child 

Chemical 

of Potential 

Concern 

Benzo(a)pyrene 

Dibenzo(a.h)anthracene 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 
(total) 

Benzo(a)pyrene 

Dibenzo(a,h)anthracene 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

(total) 

Medium Medium 

EPC EPC 

Value Units 

3.90E-01 mg/kg 

7.40E-02 mg/kg 

1.02E+04 mg/kg 

2.54E+01 mg/kg· 

1.70E+02 mg/kg 

1.34E+OO mg/kg 

8.85E+01 mg/kg 

7.65E+04 mg/kg 

5.90E+01 mg/kg 

2.39E+03 mg/kg 

5.83E+01 mg/kg 

3.90E-01 mg/kg 

7.40E-02 mg/kg 

1.02E+04 mg/kg 

2.54E+01 mg/kg 

1.70E+02 mg/kg 

1.34E+OO mg/kg 

8.85E+01 mg/kg 

7.65E+04 mg/kg 

5.90E+01 mg/kg 

2.39E+03 mg/kg 

5.83E+01 mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

3.90E-01 mg/kg M 2.6E-09 mg/kg-day 7.3E+OO 

7.40E-02 mg/kg M 5.0E-10 mg/kg-day 7.3E+OO 

1.02E+04 mg/kg M 6.9E-05 mg/kg-day 

2.54E+01 mg/kg M 1.7E-07 mg/kg-day 1.5E+OO 

1.70E+02 mg/kg M 1.2E-06 mg/kg-day 

1.34E+OO mg/kg M 9.tE-09 mg/kg-day 

8.85E+01 mg/kg M 6.0E-07 mg/kg-day 

7.65E+04 mg/kg M 5.2E-04 mg/kg-day 

5.90E+01 mg/kg M 4.0E-07 mg/kg-day 

2.39E+03 mg/kg M 1.6E-05 mg/kg-day 

5.83E+01 mg/kg M 4.0E-07 mg/kg-day 

3.90E-01 mg/kg M 7.7E-10 mg/kg-day 7.3E+OO 

7.40E-02 mg/kg M 1.5E-10 mg/kg-day 7.3E+OO 

1 .02E+04 mg/kg M mg/kg-day 

2.54E+01 mg/kg M 1.2E-OB mg/kg-day 1.5E+OO 

1.70E+02 mg/kg M mg/kg-day 

1.34E+OO mg/kg M 2.0E-11 mg/kg-day 

8.B5E+01 mg/kg M mg/kg-day 

7.65E+04 mg/kg M mg/kg-day 

5.90E+01 mg/kg M mg/kg-day 

2.39E+03 mg/kg M mg/kg-day 

5.83E+01 mg/kg M mg/kg-day 

Cancer Slope 

Factor Units 

(mg/kg-day)' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mglkg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from So1l(ABS\ (LJSEPA, July 2004): 

PAHs-0.13 

Arsenic - 0.03 

Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Cancer 
Risk 

1.9E-OB 

3.7E-09 

2.6E-07 

2.8E-07 

5.6E-09 

1.1E-09 

1.7E-OB 

2.4E-08 

3.1E-07 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.70 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF FUTURE ADULT RESIDENTS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Gully Sediment 

Receptor Population: Residents 

Receptor Age: Adult 

Parameter Parameter Definition 

Code 

Csed Chemical Concentration in Sediment 

IA Ingestion Rate of Sediment 

Fi Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Faclor 

BW Body Weigh! 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Csed Chemlcal Concentration in Sediment 

CF Conversion Factor 

SA Skin Sunace Area 

AF Soil to Skin Adherence Factor 

ABS Denmal Absorplion Faclor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mg/day 

unitless 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

kg/mg 

cm2/day 

mglcm2 

unitless 

days/year 

years 

kg 

days 

days 

NSWC CRANE, CRANE, INDIANA 

RME RME CTE CTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

50 Professional Judgmenl 25 Professional Judgment 

1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 

52 Professional Judgment 26 Professional Judgment 

24 U.S. EPA, May 1993 7 U.S. EPA, May 1993 

1.0E-06 U.S. EPA, December 1989 l.OE-06 U.S. EPA, December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25.550 U.S. EPA, December 1989 

8,760 U.S. EPA, December 1989 2,555 U.S. EPA, December 1989 

95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 

l.OE-06 U.S. EPA, December 1989 l.OE-06 U.S. EPA, December 1989 

5,700 U.S. EPA, July 2004 5,700 U.S. EPA, July 2004 

0.07 U.S. EPA, July 2004 0.01 U.S. EPA, July 2004 

chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004 

52 Professional Judgment 26 Professional Judgment 

24 U.S. EPA, December 1989 7 U.S. EPA. December 1989 

70 U.S. EPA, May 1993 70 U.S. EPA, May 1993 

25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989 

8,760 U.S. EPA, December 1989 2,555 U.S. EPA, December 1989 

1 CDI = Chronic Daily lnlake 

Daily Intake Calculations 
Ingestion Intake= (IA x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - AME = 3.49E-08 
Noncancer Ingestion Intake - AME= 1.02E-07 

Cancer Dermal Intake - AME= 2.78E-07 
Noncancer Dermal Intake - AME= 8.12E-07 
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Cancer Ingestion Intake - CTE = 2.54E-09 
Noncancer Ingestion Intake - CTE = 2.54E-08 

Cancer Dermal Intake - CTE = 5.BOE-09 
Noncancer Dermal Intake - CTE = 5.BOE-08 

Intake 
0

Equation/ 

Model Name 

Ingestion CDI' (mg/kg/day) = 
C:12:!i:d x IA x Fix EF x ED x CF 

BW x AT 

U.S. EPA, December t989 

Dermal CDl1 (mg/kg/day) = 
Csed x CF x SA x AF x ABS x EF x ED 

BW x AT 

U.S. EPA, December 1989 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Gully Sediment 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical 

of Potential 

Concern 

Benzo(a)pyrene 

Dibenzo(a,h)anthracene 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

(total) 

Benzo(a)pyrene 

Dibenzo(a,h)anthracene 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

(total) 

TABLE 7.70 • REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

Medium Medium Route Route EPC Intake Intake Reference Reference 

EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Value Units Value Units for Hazard Units 

Calculation (1) 

3.90E-01 mg/kg 3.90E·01 mg/kg M 4.0E-08 mg/kg-day mg/kg-day 

7.40E·02 mg/kg 7.40E·02 mg/kg M 7.SE-09 mg/kg-day mg/kg·day 

1.02E+04 mg/kg 1.02E+04 mg/kg M 1.0E-03 mg/kg-day 1.0E+OO mg/kg-day 

2.54E+01 mg/kg 2.54E+01 mg/kg M 2.6E-06 mg/kg-day 3.0E·04 mg/kg-day 

1.70E+02 mg/kg 1.70E+02 mg/kg M 1.7E-05 mg/kg-day 7.0E-02 mg/kg·day 

1.34E+OO mg/kg 1.34E+OO mg/kg M 1.4E·07 mg/kg-day 5.0E·04 mg/kg·day 

8.85E+01 mg/kg 8.85E+01 mg/kg M 9.0E-06 mg/kg-day 3.0E-03 mg/kg·day 

7.65E+04 mg/kg 7.65E+04 mg/kg M 7.8E·03 mg/kg-day 3.0E·01 mg/kg-day 

5.90E+01 mg/kg 5.90E+01 mg/kg M 6.0E-06 mg/kg-day mgikg·day 

2.39E+03 mg/kg 2.39E+03 mg/kg M 2.4E·04 mg/kg-day 7.0E-02 mg/kg-day 

5.83E+01 mg/kg 5.83E+01 mg/kg M 5.9E-06 mg/kg-day 1.0E·03 mg/kg-day 

3.90E-01 mg/kg 3.90E·01 mg/kg M 4.1E·08 mg/kg-day mg/kg·day 

7.40E-02 mg/kg 7.40E-02 mg/kg M 7.8E-09 mg/kg-day mg/kg·day 

1.02E+04 mg/kg 1.02E+04 mg/kg M mg/kg-day 1.0E+OO mg/kg-day 

2.54E+01 mg/kg 2.54E+01 mg/kg M 6.2E-07 mg/kg-day 3.0E·04 mg/kg-day 

1.70E+02 mg/kg 1.70E+02 mg/kg M mg/kg-day 4.9E-03 mg/kg-day 

1.34E+OO mg/kg 1.34E+OO mg/kg M 1.1E-09 mg/kg-day 2.SE·OS mg/kg·day 

8.85E+01 mg/kg 8.85E+01 mg/kg M mg/kg-day 2.1E·04 mg/kg·day 

7.65E+04 mg/kg 7.65E+04 mg/kg M mg/kg-day 3.0E-01 mg/kg·day 

5.90E+01 mg/kg 5.90E+01 mg/kg M mg/kg-day mg/kg·day 

2.39E+03 mg/kg 2.39E+03 mg/kg M mg/kg· day 2.SE-03 mg/kg·day 

5.83E+01 mg/kg 5.83E+01 mg/kg M mg/kg-day 2.6E-05 mg/kg-day 

Reference Reference Hazard 

Concentration Concentration Quotient 

Units 

NA NA 

NA NA 

NA NA 1.0E-03 

NA NA 8.6E-03 

NA NA 2.SE-04 

NA NA 2.7E·04 

NA NA 3.0E-03 

NA NA 2.6E·02 

NA NA 

NA NA 3.SE-03 

NA NA 5.9E-03 

4.9E·D2 

NA NA 

NA NA 

NA NA 

NA NA 2.1E·03 

NA NA 

NA NA 4.3E-05 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

2.1E-03 

Total Hazard Index Across All Exposure Routes/Pathways 5.1E-02 

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004): 

PAHs-0.13 

Arsenic - 0.03 

Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.70 - REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Gully Sediment 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical 

of Potential 

Concern 

Benzo(a)pyrene 

Dlbenzo(a,h)anthracene 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 
(total) 

Benzo(a)pyrene 

Dibenzo(a,h)anthracene 

Aluminum 

Arsenic 
Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

(total) 

Medium Medium 

EPC EPC 

Value Units 

3.90E-01 mg/kg 

7.40E-02 mg/kg 

1.02E+04 mg/kg 

2.54E+01 mg/kg 

1.70E+02 mg/kg 

1.34E+OO mg/kg 

8.85E+01 mg/kg 

7.65E+04 mg/kg 

5.90E+01 mg/kg 

2.39E+03 mg/kg 

5.83E+01 mg/kg 

3.90E-01 mg/kg 

7.40E-02 mg/kg 

1.02E+04 mg/kg 

2.54E+01 mg/kg 

1.70E+02 mg/kg 

1.34E+OO mg/kg 

8.85E+01 mg/kg 

7.65E+04 mg/kg 

5.90E+01 mg/kg 

2.39E+03 mg/kg 

5.83E+01 mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

3.90E-01 mg/kg M 1.4E-08 mg/kg-day 7.3E+OO 

7.40E-02 mg/kg M 2.6E-09 mg/kg-day 7.3E+OO 

1.02E+04 mg/kg M 3.5E·04 mg/kg-day 

2.54E+01 mg/kg M 8.9E-07 mg/kg-day 1.SE+OO 

1.70E+02 mg/kg M 5.9E-06 mg/kg-day 

1.34E+OO mg/kg M 4.?E-08 mg/kg-day 

8.85E+01 mg/kg M 3.1E-06 mg/kg-day 

7.65E+04 mg/kg M 2.?E-03 mg/kg-day 

5.90E+01 mg/kg M 2.1E-06 mg/kg-day 

2.39E+03 mg/kg M 8.3E-05 mg/kg-day 

5.83E+01 mg/kg M 2.0E-06 mg/kg-day 

3.90E-01 mg/kg M 1 .4E-08 mg/kg-day 7.3E+OO 

7.40E-02 mg/kg M 2.?E-09 mg/kg-day 7.3E+OO 

1.02E+04 mg/kg M mg/kg-day 

2.54E+01 mg/kg M 2.1E·07 mg/kg-day 1.SE+OO 

1.70E+02 mg/kg M mg/kg-day 

1.34E+OO mg/kg M 3.?E-10 mg/kg-day 

8.85E+01 mg/kg M mg/kg-day 

7.65E+04 mg/kg M mg/kg-day 

5.90E+01 mg/kg M mg/kg-day 

2.39E+03 mg/kg M mg/kg-day 

5.83E+01 mg/kg M mg/kg-day 

Cancer Slope 

Factor Units 

(mg/kg-day) 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

.(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)' 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day) ' 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg·day)" 

(mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (USEPA, Julv 2004): 
PAHs-0,13 

Arsenic • 0.03 
Cadmium - 0.001 
Other Metals · not evaluated for dermal contact with soil. 
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Cancer 

Risk 

9.9E·08 
1.9E-08 

1.3E-06 

1.4E·06 

1.0E-07 

2 OE-08 

3.2E-07 

4.4E-07 

1.9E·06 
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Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Sediment 
Exposure Medium: Sediment 

Exposure Point: Gully Sediment 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical 

of Potential 
Concern 

Benzo(a)pyrene 

Dibenzo(a,h)anthracene 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 
Lead 

Manganese 

Vanadium 
(total) 

Benzo(a)pyrene 

Dibenzo(a,h)anthracene 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

(total) 

TABLE 7.70a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

Medium Medium Route Route EPC Intake Intake Reference Reference 

EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 
Value Units Value Units for Hazard Uni ls 

Calculation ( 1) 

3.90E-01 mg/kg 3,90E-01 mg/kg M 9.9E-09 mg/kg-day mg/kg-day 

7.40E-02 mg/kg 7.40E-02 mg/kg M 1.9E-09 mg/kg-day mg/kg-day 

1.02E+04 mg/kg 1.02E+04 mg/kg M 2.SE-04 mg/kg-day 1.0E+OO mg/kg-day 

2.54E+01 mg/kg 2.54E+01 mg/kg M 6.SE-07 mg/kg-day 3.0E-04 mg/kg-day 

1.70E+02 mg/kg 1.70E+02 mg/kg M 4.3E-06 mg/kg-day 7.0E-02 mg/kg-day 

1.34E+OO mg/kg 1.34E+OO mg/kg M 3.4E-OB mg/kg-day 5.0E-04 mg/kg-day 

B.85E+01 mg/kg B.85E+01 mg/kg M 2.3E-06 mg/kg-day 3.0E-03 mg/kg-day 

7.65E+04 mg/kg 7.65E+04 mg/kg M 1.9E-03 mg/kg-day 3.0E-01 mg/kg-day 

5.90E+01 mg/kg 5.90E+01 mg/kg M 1.SE-06 mg/kg-day mg/kg-day 

2.39E+03 mg/kg 2.39E+03 mg/kg M 6.1E-05 mg/kg-day 7.0E-02 mg/kg-day 

5.83E+01 mg/kg 5.83E+01 mg/kg M 1.5E-06 mg/kg-day 1.0E-03 mg/kg-day 

3.SOE-01 mg/kg 3.90E-01 mg/kg M 2.9E-09 mg/kg-day mg/kg-day 

7.40E-02 mg/kg 7.40E-02 mg/kg M 5.6E-10 mg/kg-day mg/kg-day 

1.02E+04 mg/kg 1.02E+04 mg/kg M mg/kg-day 1.0E+OO mg/kg-day 

2.54E+01 mg/kg 2.54E+01 mg/kg M 4.4E-08 mg/kg-day 3.0E-04 mg/kg-day 

1.70E+02 mg/kg 1.70E+02 mg/kg M mg/kg-day 4.SE-03 mg/kg-day 

1.34E+OO mg/kg 1.34E+OO mg/kg M 7.BE-11 mg/kg-day 2.5E-05 mg/kg-day 

B.85E+01 mg/kg B.85E+01 mg/kg M mg/kg-day 2.1E-04 mg/kg-day 

7.65E+04 mg/kg 7.65E+04 mg/kg M mg/kg-day 3.0E-01 mg/kg-day 

5.90E+01 mg/kg 5.90E+01 mg/kg M mg/kg-day mg/kg-day 

2.39E+03 mg/kg 2.39E+03 mg/kg M mg/kg-day 2.BE-03 mg/kg-day 

5.83E+01 mg/kg 5.83E+01 mg/kg M mg/kg-day 2.SE-05 mg/kg-day 

Reference Reference Hazard 

Concentration Concentration Quotient 

Units 

NA NA 

NA NA 

NA NA 2.6E·04 

NA NA 2.2E-03 

NA NA 6.2E-05 

NA NA 6.BE-05 

NA NA 7.5E·04 

NA NA 6.5E-03 

NA NA 

NA NA 8. ?E-04 

NA NA 1.5E-03 

1.2E-02 

NA NA 

NA NA 

NA NA 

NA NA 1.5E-04 

NA NA 

NA NA 3.1E-06 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

1.SE-04 

Total Hazard Index Across All Exposure Routes/Pathways 1.2E-02 

Dermal Absorption Fraction from SoilfABSl (USEPA July 2004): 

PAHs - 0. 13 

Arsenic - 0.03 

Cadmium - 0.001 

Other Metals - not evaluated for dermal contact with soil. 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.70a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO GULLY SEDIMENT 

SWMU 13 (MINE FILL 8) 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Gully Sediment 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical 

of Potential 

Concern 

Benzo(a)pyrene 

Dibenzo(a,h)anthracene 

Aluminum 
Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

(total) 

Benzo(a)pyrene 

Dibenzo(a,h)anthracene 

Aluminum 

Arsenic 
Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

(total) 

Medium Medium 

EPC EPC 

Value Units 

3.90E-01 mg/kg 

7.40E-02 mg/kg 

1.02E+04 mg/kg 

2.54E+01 mg/kg 

1.70E+02 mg/kg 

1.34E+OO mg/kg 

8.85E+01 mg/kg 

7.65E+04 mg/kg 

5.90E+01 mg/kg 

2.39E+03 mg/kg 

5.83E+01 mg/kg 

3.90E-01 mg/kg 

7.40E-02 mg/kg 

1.02E+04 mg/kg 

2.54E+01 mg/kg 

1.70E+02 mg/kg 

1.34E+OO mg/kg 

8.85E+01 mg/kg 

7.65E+04 mg/kg 

5.90E+01 mg/kg 

2.39E+03 mg/kg 

5.83E+01 mg/kg 

NSWCDL, DAHLGREN, VIRGINIA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

3.90E-01 mg/kg M 9.9E-10 mg/kg-day 7.3E+OO 

7.40E-02 mg/kg M 1.9E-10 mg/kg-day 7.3E+OO 

1.02E+04 mg/kg M 2.6E-05 mg/kg-day 

2.54E+01 mg/kg M 6.SE-08 mg/kg-day 1.SE+OO 

1.70E+02 mg/kg M 4.3E-07 mg/kg-day 

1.34E+OO mg/kg M 3.4E-09 mg/kg-day 

8.85E+01 mg/kg M 2.3E-07 mg/kg-day 

7.65E+04 mg/kg M 1.9E-04 mg/kg-day 

5.90E+01 mg/kg M 1.SE-07 mg/kg-day 

2.39E+03 mg/kg M 6.1E-06 mg/kg-day 

5.83E+01 mg/kg M 1.SE-07 mg/kg-day 

3.90E-01 mg/kg M 2.9E-10 mg/kg-day 7.3E+OO 

7.40E-02 mg/kg M 5.6E-11 mg/kg-day 7.3E+OO 

1.02E+04 mg/kg M mg/kg-day 

2.54E+01 mg/kg M 4.4E-09 mg/kg-day 1.SE+OO 

1.70E+02 mg/kg M mg/kg-day 

1.34E+OO mg/kg M 7.8E·12 mg/kg-day 

8.85E+01 mg/kg M mg/kg-day 

7.65E+04 mg/kg M mg/kg-day 

5.90E+01 mg/kg M mg/kg-day 

2.39E+03 mg/kg M. mg/kg-day 

5.83E+01 mg/kg M mg/kg-day 

Cancer Slope 

Factor Units 

(mg/kg-day)" 

(mg/kg-day) ' 

(mg/kg-day) ' 

(mg/kg-day) ' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-dayr' 

(mg/kg-dayr' 

(mg/kg-day)"' 

(mg/kg-day}"' 

(mg/kg-day)" 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day}"' 

(mg/kg-dayr' 

(mg/kg-day)"' 

(mg/kg-dayr' 

(mg/kg-day)"' 

(mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004): 

PAHs • 0.13 

Arsenic • 0.03 

Cadmium • 0.001 

Other Metals • not evaluated for dermal contact with soil. 
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Cancer 
Risk 

7.2E-09 

1.4E-09 

9.7E-08 

1.1E-07 

2.1 E-09 

4.1 E-10 

6.6E-09 

9.2E·09 

1.1E-07 
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Exposure 

Route 

Dermal 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Paramete1 Parameter Definition 

Code 

Cgw Chemical Concentration in Ground Water 

A Skin Surface Area 

DAevent Absorbed Dose per Event 

EV Event Frequency 

ED Exposure Duration 

EF Exposure Frequency 

tevent Duration of Event 

r Time to reach steady state 

T Lag Time 

B Bunge Model Constant 

Kp Permeability Coefficient from Water 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

TABLE 4.71 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

CONSTRUCTION WORKERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Units AME AME CTE 

Value Rationale/ Value 

Reference 

mg/L Max or 95% UCL U.S. EPA, December 2002 Maximum 

cm' 3,300 U.S. EPA, July 2004 3,300 

mg/cm2-event chemical-specific U.S. EPA, July 2004 chemical-specific 

event/day 1 Professional Judgement 1 

years 1 Professional Judgement 1 

days/year 150 Professional Judgement 150 

hour/event 2 Professional Judgement 1.5 

hour/event chemical-specific U.S. EPA, July 2004 chemical-specific 

hour/event chemical-specific U.S. EPA, July 2004 chemical-specific 

dimensionless chemical-specific U.S. EPA, July 2004 chemical-specific 

cm/hour chemical-specific U.S. EPA, July 2004 chemical-specific 

kg 70 U.S. EPA, May 1993 70 

days 25,550 U.S. EPA, December 1989 25,550 

days 365 U.S. EPA, December 1989 365 

Daily Intake Calculations 
Dermal Intake= (Ax EV x ED x EF) I (BW x AT) 

CTE 

Rationale/ 

Reference 

U.S. EPA. December 2002 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

Professional Judgement 

Professional Judgement 

Professional Judgemenl 

Professional Judgement 

U.S. EPA. July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, May 1993 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

Cancer Dermal lntake(RME) = 2.77E-01 
Noncancer Dermal lntake(RME) = 1.94E+01 

Cancer Dermal lntake(CTE) = 2.77E-01 
Noncancer Dermal lntake(CTE) = 1.94E+01 

Intake Equation/ 

Model Name 

The equations and paramelers for 

for estimating DAevent and the chemical-

specific dermally absorbed dose from 

water (DAD) are provided in Section 7.3.4. 

of the text. 

USEPA, July 2004 
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CALCULATION OF DAevent ·EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RM ·•· CONSTRUCTION WORKERS TO GROUNDWATER 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES· 

DERMAL CONTACT: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04113/05 

U S EPA July 2004 

DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD= DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM 2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV= EVENT FREQUENCY (EVENTS/DAY) 
ED= EXPOSURE DURATION (YEARS) 
EF =EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY WEIGHT(KG) 
AT= AVERAGING TIME.(DAYS) 

CHEMICAL GWCONC. ORGANIC OR t•(HR) !event 
(mg/L) INORGANIC? 

1,3-Dinitrobenzene 2.36E-04 0 2.21 E+OO 2.00E+OO 
2,4,6-Trinitrotoluene 6.92E-03 0 4.71E+OO 2.00E+OO 
2,6-Dinitrotoluene 9.BBE-04 0 2.69E+OO 2.00E+OO 
2-Amino-4,6-Dinitrotoluene 2.01E-03 0 3.21 E+OO 2.00E+OO 
2-Nitrotoluene 1.35E-04 0 1.48E+OO 2.00E+OO 
4-Amino-2,6-Dinitrotoluene 3.43E-03 0 3.21 E+OO 2.00E+OO 
HMX 7.86E-02 0 1.15E+01 2.00E+OO 
RDX 6.69E-01 0 4.42E+OO 2.00E+OO 
Aluminum 2.BOE+OQ 2.00E+OO 
Antimony 3.71 E-05 2.00E+OO 
Arsenic 1.25E-03 2.00E+OO 
Barium 4.79E-02 2.00E+OO 
Bervllium 1.63E-03 2.00E+OO 
Cadmium 1.34E-04 2.00E+OO 
Chromium 2.18E-03 2.00E+OO 
Cobalt 4.94E-02 2.00E+OO 
Iron 2.19E+01 2.00E+OO 
Lead 4.53E-03 2.00E+OO 
Lithium 8.50E-02 2.00E+OO 
Manqanese 1.79E+OO 2.00E+OO 
Nickel 1.06E-01 2.00E+OO 
Vanadium 1.78E-03 2.00E+OO 
Zinc 1.35E-01 2.00E+OO 
Nitrite/Nitrate-N 6,73E+OO 2.00E+OO 

FOR INORGANICS: 

FOR ORGANICS: 

T(HR) 

9.19E-01 
1.96E+OO 
1.12E+OO 
1.34E+OO 
6.15E-01 

1.34E+OO 
4.78E+OO 
1.84E+OO 

DAevent = Kp x C x tevent x CF 

IF tevent < r, DAevent = 2FA x Kp x C x CF x (6T x tevent/3.1416f 5 

IF tevenl > r, DAevent =FA x Kp x C x CF x ((tevent/(1 + B)) + (2T x ((1+3B+3B)/(1 + B)2
})) 

WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 
Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent =DURATION OF EVENT (HR/EVENT) 

CF= CONVERSION FACTOR (1U1000 CM3
) 

r =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp (CM/HR) B DAevent FA DAevent 

1.75E-03 3.73E-05 1.54E-09 1 1.54E-09 
9.64E-04 5.59E-03 3.66E-08 1 3.66E-08 
2.07E-03 1.07E-02 8.46E-09 1 8.46E-09 
6.41 E-04 3.46E-03 5.82E-09 1 5.82E-09 
8.91E-03 4.01E-02 3.86E-09 1 3.86E-09 
6.41 E-04 3.46E-03 9.92E-09 1 9.92E-09 
1.21E-04 8.01E-04 8.13E-08 1 8.13E-08 
3.39E-04 1.94E-03 1.20E-06 1 1.20E-06 
1.00E-03 5.59E-06 1 5.59E-06 
1.00E-03 7.42E-11 1 7.42E-11 
1.00E-03 2.50E-09 1 2.50E-09 
1.00E-03 9.57E-08 1 9.57E-08 
1.00E-03 3.26E-09 1 3.26E-09 
1.00E-03 2.68E-10 1 2.68E-10 
2.00E-03 8.72E-09 1 8.72E-09 
1.00E-03 9.88E-08 1 9.BBE-08 
1.00E-03 4.38E-05 1 4.38E-05 
1.00E-03 9.06E-09 1 9.06E-09 
1.00E-03 1.70E-07 1 1.70E-07 
1.00E-03 3.58E-06 1 3.58E-06 
2.00E-04 4.23E-08 1 4.23E-08 
1.00E-03 3.57E-09 1 3.57E-09 
6.00E-04 1.62E-07 1 1.62E-07 
1.00E-03 1.35E-05 1 1.35E-05 



Exposure 
Route 

Dermal 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium; Groundwater 

Exposure Point: Entire Site 

Receptor Population: Construction Worker 

Receplor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1,3-Dinitrobenzene 2.36E-04 

2,4 ,6-Trinitrotoluene 6.92E-03 

2.6-0initrotoluene 9.8BE-04 

2-Amino-4.6-Dinitrotoluene 2.01E-03 

2-Nitrotoluene 1.35E-04 

4-Amlno-2,6-Dinitrotoluene 3.43E-03 

HMX 7.86E-02 

ROX 6.69E-01 

Aluminum 2.BOE+OO 

Antimony 3.71E-05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2.18E-03 

Cobalt 4.94E-02 

Iron 2. 19E+01 

Lead 4.53E-03 

Lithium 8.50E-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc 1.35E-01 

Nitrite/Nitrate-N 6.73E+OO 

(total) 

TABLE 7.71 • REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 

Units Value Units for Hazard Uni IS 

Calculation ( 1) 

mg/l 2.36E-04 mg/L M 3.0E-08 mg/kg-day 1.00E-04 

mg/L 6.92E-03 mg/L M 7.1E-07 mg/kg-day 5.00E-04 

mg/L 9.88E-04 mg/L M 1.6E-07 mg/kg-day 1.00E-03 

mg/L 2.01 E-03 mg/L M 1.1E-07 mg/kg-day 2.00E-04 

mg/L 1.35E-04 mg/L M 7.5E-08 mg/kg-day 1.00E-02 

mg/L 3.43E-03 mg/L M 1.9E-07 mg/kg-day 2.00E-04 

mg/L 7.86E-02 mg/L M 1.6E-06 mg/kg-day 5.00E-02 

mg/l 6.69E-01 mg/l M 2.3E-05 mg/kg-day 3.00E-03 

mg/l 2.80E+OO mg/l M 1.1E-04 mg/kg-day 1.00E+OO 

mg/L 3.71E-05 mg/L M 1.4E-09 mg/kg-day 6.00E-05 

mg/L 1.25E-03 mg/L M 4.BE-08 mg/kg-day 3.00E-04 

mg/L 4.79E-02 mg/L M 1.9E-06 mg/kg-day 4.90E-03 

mg/L 1.63E-03 mg/L M 6.3E-08 mg/kg-day 1.40E-05 

mg/l 1.34E-04 mg/L M 5.2E-09 mg/kg-day 2.50E-05 

mg/l 2.1BE-03 mg/L M 1.7E-07 mg/kg-day 7.50E-05 

mg/L 4.94E-02 mg/L M 1.9E-06 mg/kg-day 2.00E-02 

mg/L 2.19E+01 mg/L M 8.5E-04 mg/kg-day 3.00E-01 

mg/L 4.53E-03 mg/L M 1.8E-07 mg/kg-day NA 

mg/L 8.50E-02 mg/L M 3.3E-06 mg/kg-day 2.00E-03 

mg/L 1.79E+OO mg/L M 6.9E-05 mg/kg-day 9.60E-04 

mg/L 1.06E-01 mg/L M 8.2E-07 mg/kg-day 8.00E-04 

mg/L 1.78E-03 mg/L M 6.9E-08 mg/kg-day 2.60E-05 

mg/L 1.35E-01 mg/l M 3.1E-06 mg/kg-day 3.00E-01 

mg/L 6.73E+OO mg/L M 2.6E-04 mg/kg-day 1.00E-01 

Reference Reference Reference 

Dose Units Concentration Concentration 

Units 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

3.0E-04 

1.4E-03 

1.6E-04 

5.6E·04 

7.5E·06 

9.6E-04 

3.1E-05 

7.8E-03 

1.1E-04 

2.4E-05 

1.6E-04 

3.8E-04 

4.5E-03 

2.1 E-04 

2.3E·03 

9.6E·05 

2.8E-03 

1.6E-03 

7.2E-02 

1.0E-03 

2.7E-03 

1.0E-05 

2.6E-03 

1.0E-01 

1.0E-01 



Exposure 
Route 

Dermal 

TABLE 8.71 ·.REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Groundwaler 

Exposure Medium: Groundwaler 

Exposure Point Enlire Sile 

Receptor Populalion: Conslruclion Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1,3·Dinitrobenzene 2.36E-04 

2.4.6-Trinitrotoluene 6.92E-03 

2,6-Dinitrotoluene 9.88E-04 

2·Amino-4,6·Dinitrotoluene 2.0lE-03 

2-Nitrotoluene 1.35E-04 

4-Amino-2,6-Dinitrotoluene 3.43E-03 

HMX 7.86E-02 

RDX 6.69E-01 

Aluminum 2.80E+OO 

Anlimony 3.71 E-05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2.18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium 8.50E-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc 1.35E-01 

Nitrile/Nitrate-N 6.73E+OO 

(lotal) 

Medium 

EPC 

Units 

mg/L 

rng/L 

rng/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Roule EPC Selected lnlake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculalion (1) Units 

2.36E-04 mg/L M 4.3E-10 mg/kg-day 

6.92E-03 mg/L M 1.0E-08 mg/kg-day 

9.88E-04 mg/L M 2.3E-09 mg/kg-day 

2.01 E-03 mg/L M 1.6E-09 mg/kg-day 

1.35E-04 mg/L M 1.1E-09 mg/kg-day 

3.43E-03 mg/L M 2.7E-09 mg/kg-day 

7.86E-02 mg/L M 2.2E-08 mg/kg-day 

6.69E-01 mg/L M 3.3E-07 mg/kg-day 

2.BOE+OO mg/L M 1.5E-06 mg/kg-day 

3.71 E-05 mg/L M 2.1E-11 mg/kg-day 

1.25E-03 mg/L M 6.9E-10 mg/kg-day 

4.79E-02 mg/L M 2.6E-08 mg/kg-day 

1.63E-03 mg/L M 9.0E-10 mg/kg-day 

1.34E-04 mg/L M 7.4E-11 mg/kg-day 

2.18E-03 mg/L M 2.4E-09 mg/kg-day 

4.94E-02 mg/L M 2.7E-08 mg/kg-day 

2.19E+01 mg/L M 1.2E-05 mg/kg-day 

4.53E-03 mg/L M 2.5E-09 mg/kg-day 

8.SOE-02 mg/L M 4.7E-08 mg/kg-day 

1.79E+OO mg/L M 9.9E-07 mg/kg-day 

1.06E-01 mg/L M 1.2E-08 mg/kg-day 

1.78E-03 mg/L M 9.9E-10 mg/kg-day 

1.35E-01 mg/L M 4.SE-08 mg/kg-day 

6.73E+OO mg/L M 3.7E-06 mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

(mg/kg-day) 

3.00E-02 (mg/kg-day) ' 

(mg/kg-day)" 

(mg/kg-day)·' 

2.30E-01 (mg/kg-day) ' 

(mg/kg-day)" 

(mg/kg-day) ' 

1.10E-01 (mg/kg-day)' 

(mg/kg-day)" 

(mg/kg-day)" 

1.50E+OO (mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)' 

Total Risk Across Alf Exposure Routes/Pathways 

Cancer 
Risk 

3.0E-10 

2 5E-10 

3. 7E-08 

1.0E-09 

3.8E·08 

3.BE-08 



CALCULATION OF DAevent ·EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) ·•· CONSTRUCTION WORKERS TO GROUNDWATER 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES· 

DERMAL CONTACT: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA . 

04/13/05 

US EPA July 2004 .. 
' 

DAD = (DAevent x EV x ED x EF x A )l(BW x AT) 

WHERE: DAD= DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent =ABSORBED DOSE PER EVENT (MGICM2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV= EVENT FREQUENCY (EVENTS/DAY) 
ED= EXPOSURE DURATION (YEARS) 
EF =EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY WEIGHT(KG) 
AT= AVERAGING TIME (DAYS) 

CHEMICAL GWCONC. ORGANIC OR r(HR) tevent 

(mg/L) INORGANIC? 
1,3-Dinitrobenzene 2.36E-04 0 2.21 E+OO 1.50E+OO 
2,4,6-Trinitrotoluene 6.92E-03 0 4.71E+OO 1.50E+OO 
2,6-Dinitrotoluene 9.88E-04 0 2.69E+OO 1.50E+OO 
2-Amino-4,6-Dinitrotoluene 2.01 E-03 0 3.21 E+OO 1.50E+OO 
2-Nitrotoluene 1.35E-04 0 1.48E+OO 1.50E+OO 
4-Arnino-2,6-Dinitrotoluene 3.43E-03 0 3.21E+OO 1.50E+OO 
HMX 7.86E-02 0 1.15E+01 1.50E+OO 
ROX 6.69E-01 0 4.42E+OO 1.50E+OO 
Aluminum 2.80E+OO 1.50E+OO 
Antimony 3.71 E-05 1.50E+OO 
Arsenic 1.25E-03 1.50E+OO 
Barium 4.79E-02 1.50E+OO 
Beryllium 1.63E-03 1.50E+OO 
Cadmium 1.34E-04 1.50E+OO 
Chromium 2.18E-03 1.50E+OO 
Cobalt 4.94E-02 1.50E+OO 
Iron 2.19E+01 1.50E+OO 
Lead 4.53E-03 1.50E+OO 
Lithium 8.50E-02 1.50E+OO 
Mani:ianese 1.79E+OO 1.50E+OO 
Nickel 1.06E-01 I 1.50E+OO 
Vanadium 1.78E-03 i 1.50E+OO 
Zinc 1.35E-01 i 1.50E+OO 
Nitrite/Nitrate-N 6.73E+OO i 1.50E+OO 

FOR INORGANICS: 

FOR ORGANICS: 

T(HR) 

9.19E-01 
1.96E+OO 
1.12E+OO 
1.34E+OO 
6.15E-01 
1.34E+OO 
4.78E+OO 
1.84E+OO 

DAevent = Kp x C x tevent x CF 

IF tevent < t'. DAevent = 2FA x Kp x C x CF x (6T x tevent/3. t 4 t 6f 5 

IF tevent > t', DAevent =FA x Kp x C x CF x ((tevent/(1 + B)) + (2T x ((1 +3B+3B)l(1 + B)2
))) 

WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 
Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent =DURATION OF EVENT (HR/EVENT) 

CF= CONVERSION FACTOR (1U1000 CM3
) 

t' =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp (CM/HR) B DAevent FA DAevent 

1.75E-03 3.73E-05 1.33E-09 1 1.33E-09 

9.64E-04 5.59E-03 3.17E-08 1 3.17E-08 
2.07E-03 1.07E-02 7.33E-09 1 7.33E-09 
6.41E-04 3.46E-03 5.04E-09 1 5.04E-09 
8.91 E-03 4.01 E-02 3.28E-09 1 3.28E-09 
6.41E-04 3.46E-03 8.59E-09 1 8.59E-09 
1.21E-04 8.01 E-04 7.04E-08 1 7.04E-08 

3.39E-04 1.94E-03 1.04E-06 1 1.04E-06 
1.00E-03 4.20E-06 1 4.20E-06 
1.00E-03 5.56E-11 1 5.56E-11 
1.00E-03 1.87E-09 1 1.87E-09 
1.00E-03 7.18E-08 1 7.18E-08 
1.00E-03 2.45E-09 1 2.45E-09 
1.00E-03 2.01E-10 1 2.01E-10 
2.00E-03 6.54E-09 1 6.54E-09 
1.00E-03 7.41 E-08 1 7.41 E-08 
1.00E-03 3.29E-05 1 3.29E-05 

1.00E-03 6.79E-09 1 6.79E-09 
1.00E-03 1.28E-07 1 1.28E-07 
1.00E-03 2.69E-06 1 2.69E-06 
2.00E-04 3.17E-08 1 3.17E-08 
1.00E-03 2.68E-09 1 2.68E-09 
6.00E-04 1.21E-07 1 1.21 E-07 
1.00E-03 1.01 E-05 1 1.01E-05 



Exposure 
Route 

Dermal 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Sile 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1,3-Dinitrobenzene 2.36E-04 

2.4,6-Trinitrotoluene 6.92E-03 

2,6-Dinitrotoluene 9.88E-04 

2-Amino-4.6-Dinitrotoluene 2.01E-03 

2-Nltrotoluene 1.35E-04 

4-Amino-2,6-Dinitrotoluene 3.43E-03 

HMX 7.86E-02 

ROX 6.69E-01 

Aluminum 2.80E+OO 

Antimony 3.71E·05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2.18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium 8.50E-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E·03 

Zinc 1.35E-01 

Nitrite/Nitrate-N 6.73E+OO 

(total) 

TABLE 7.71a • CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake In lake Reference 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 

Units Value Units for Hazard Units 

Calculation (1) 

mg/L 2.36E-04 mg/L M 2.6E-08 mg/kg-day 1.00E·04 

mg/L 6.92E-03 mg/L M 6.1E-07 mg/kg-day 5.00E-04 

mg/L 9.88E-04 mg/L M 1.4E-07 mg/kg-day 1.00E-03 

mg/L 2.01E-03 mg/L M 9.8E-08 mg/kg-day 2.00E-04 

mg/L 1.35E·04 mg/L M 6.4E-08 mg/kg-day 1.00E-02 

mg/L 3.43E-03 mg/L M 1.7E-07 mg/kg-day 2.00E-04 

mg/L 7.86E-02 mg/L M 1.4E-06 mg/kg-day 5.00E-02 

mg/L 6.69E-01 mg/L M 2.0E-05 mg/kg-day 3.00E-03 

mg/L 2.80E+OO mg/L M 8.1E-05 mg/kg-day 1.00E+OO 

mg/L 3.71E-05 mg/L M 1.1E-09 mg/kg-day 6.00E-05 

mg/L 1.25E-03 mg/L M 3.6E-08 mg/kg-day 3.00E-04 

mg/L 4.79E-02 mg/L M 1.4E-06 mg/kg-day 4.90E-03 

mg/L 1.63E-03 mg/L M 4.7E-08 mg/kg-day 1.40E-05 

mg/L 1.34E-04 mg/L M 3.9E-09 mg/kg-day 2.50E-05 

mg/L 2.18E-03 mg/L M 1.3E-07 mg/kg-day 7.50E-05 

mg/L 4.94E-02 mg/L M 1.4E-06 mg/kg-day 2.00E-02 

mg/L 2.19E+01 mg/L M 6.4E-04 mg/kg-day 3.00E-01 

mg/L 4.53E-03 mg/L M 1.3E-07 mg/kg-day NA 

mg/L 8.50E-02 mg/L M 2.5E-06 mg/kg-day 2.00E-03 

mg/L 1.79E+OO mg/L M 5.2E-05 mg/kg-day 9.60E-04 

mg/L 1.06E-01 mg/L M 6.1E-07 mg/kg-day 8.00E-04 

mg/L 1.78E-03 mg/L M 5.2E·08 mg/kg·day 2.60E-05 

mg/L 1.35E-01 mg/L M 2.4E-06 mg/kg-day 3.00E-01 

mg/L 6.73E+OO mg/L M 2.0E-04 mg/kg-day 1.00E-01 

Reference Reference Reference 

Dose Units Concentration Concentration 

Units 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

rnglkg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

2.6E·04 

1 2E·03 

1.4E·04 

4.9E·04 

6.4E·06 

8.3E·04 

2.?E-05 

6.7E·03 

8.1E·05 

1.8E·05 

1.2E-04 

2.8E·04 

3.4E-03 

1.6E·04 

1.7E·03 

7.2E-05 

2.1E-03 

1.2E-03 

5 4E·02 

7.7E-04 

2.0E·03 

7.8E-06 

2.0E-03 

7.8E-02 

7.SE-02 



Exposure 

Route 

Dermal 

TABLE 8.71a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium; Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Construction Worker 
Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1,3-Dinltrobenzene 2.36E-04 

2,4,6-Trin itrototuene 6.92E-03 

2.6-Dinitrototuene 9.88E-04 

2-Amino-4,6-Dinitrotoluene 2.01 E-03 

2-Nitrotoluene 1.35E-04 

4-Amino-2,6-Dinitrotoluene 3.43E-03 

HMX 7.86E-02 

ROX 6.69E-01 

Aluminum 2.80E+OO 

Antimony 3.71 E-05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2.18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium 8.50E-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc 1.35E-01 

Nitrite/Nitrate-N 6.73E+OO 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.36E-04 mg/L M 3.?E-10 mg/kg-day 

6.92E-03 mg/L M 8.8E-09 mg/kg-day 

9.88E-04 mg/L M 2.0E-09 mg/kg-day 

2.01E-03 mg/L M 1.4E-09 mg/kg-day 

1.35E-04 mg/L M 9.1E-10 mg/kg-day 

3.43E-03 mg/L M 2.4E-09 mg/kg-day 

7.86E-02 mg/L M 1.9E-08 mg/kg-day 

6.69E-01 mg/L M 2.9E-07 mg/kg-day 

2.80E+OO mg/L M 1.2E-06 mg/kg-day 

3.71 E-05 mg/L M 1.5E-11 mg/kg-day 

1.25E-03 mg/L M 5.2E-10 mg/kg-day 

4.79E-02 mg/L M 2.0E-08 mg/kg-day 

1.63E-03 mg/L M 6.8E-10 mg/kg-day 

1.34E-04 mg/L M 5.6E-11 mg/kg-day 

2.18E-03 mg/L M 1.8E-09 mg/kg-day 

4.94E-02 mg/L M 2.0E-08 mg/kg-day 

2. 19E+01 mg/L M 9.1E-06 mg/kg-day 

4.53E-03 mg/L M 1.9E-09 mg/kg-day 

8.50E-02 mg/L M 3.5E-08 mg/kg-day 

1.79E+OO mg/L M 7.4E-07 mg/kg-day 

1.06E-01 mg/L M 8.8E-09 mg/kg-day 

1.78E-03 mg/L M 7.4E-10 mg/kg-day 

1.35E-01 mg/L M 3.4E-08 mg/kg-day 

6.73E+OO mg/L M 2.8E-06 mg/kg-day 

Cancer Slope Cancer Slope 

Factor Faclor Units 

(mg/kg-day) 

3.00E-02 (mg/kg-day)'' 

(mg/kg-day)' 

(mg/kg-day)" 

2.30E-01 (mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

1.10E-01 (mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

1.50E+OO (mg/kg-day)" 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg·day) ' 

(mg/kg-day)' 

(mg/kg-day) ' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

2.6E-10 

2.1 E-10 

3 2E-08 

7 8E-10 

3.3E-08 

3.3E-08 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Paramete Parameter Definition 

Code 

Cgw Chemical Concentration in Ground Water 

IRgw Water Ingestion Rate 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Cgw Chemical Concentration in Ground Water 

A Skin Surface Area 

DAevent Absorbed Dose per Event 

EV Event Frequency 

ED Exposure Duration 

EF Exposure Frequency 

tevent Duration of Event 

r Time to reach steady state 

T Lag Time 

B Bunge Model Constant 

Kp Permeability Coefficient from Water 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

TABLE 4.72 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

OCCUPATIONAL WORKERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Units RME RME 

Value Rationale/ 

Reference 

mg/L Max or 95% UCL U.S. EPA, December 2002 

LI day 1 Professional Judgement 

days/year 250 U.S. EPA, May 1993 

years 25 U.S. EPA, May 1993 

kg 70 U.S. EPA, May 1993 

days 25,550 U.S. EPA, December 1989 

days 9,125 U.S. EPA, December 1989 

mg/L Max or 95% UCL U.S. EPA, December 2002 

cm' 3,300 U.S. EPA, July 2004 

mq/cm2-event chemical-specific U.S. EPA, July 2004 

event/day 1 Professional Judgement 

years 25 U.S. EPA, May 1993 

days/year 250 U.S. EPA, May 1993 

hour/event 0.25 U.S. EPA. July 2004 

hour/event chemical-specific U.S. EPA, July 2004 

hour/event chemical-specific U.S. EPA, July 2004 

dimensionless chemical-specific U.S. EPA, July 2004 

cm/hour chemical-specific U.S. EPA, July 2004 

kg 70 U.S. EPA, May 1993 

days 25,550 U.S. EPA, December 1989 

days 9,125 U.S. EPA, December 1989 

ua11y intake (.;alcu1at1ons 
Ingestion Intake= (IRgw x EF x ED) I (BW x AT) 
Dermal Intake= (Ax EV x ED x EF) I (BW x AT) 

CTE 

Value 

Maximum 

1 

219 

9 

70 

25,550 

3,285 

Maximum 

3,300 

chemical-specific 

1 

9 

219 

0.167 

chemical-specific 

chemical-specific 

chemical-specific 

chemical-specific 

70 

25,550 

3.285 

CTE 

Rationale/ 

Reference 

U.S. EPA, December 2002 

Professional Judgement 

U.S. EPA,May1993 

U.S. EPA. May 1993 

U.S. EPA, May 1993 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

U.S. EPA, December 2002 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

Professional Judgement 

U.S. EPA, May 1993 

U.S. EPA, May 1993 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, May 1993 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

Cancer Ingestion lntake(RME) = 3.49E-03 
Noncancer Ingestion lntake(RME) = 9.78E-03 

Cancer Ingestion lntake(CTE) = 1.1 OE-03 
Noncancer Ingestion lntake(CTE) = 8.57E-03 

Cancer Dermal lntake(RME) = 1.15E+01 
Noncancer Dermal lntake(RME) = 3.23E+01 

Cancer Dermal lntake(CTE) = 3.64E+OO 
Noncancer Dermal lntake(CTE) = 2.83E+01 

Intake Equation/ 

Model Name 

Ingestion CDI (mg/kg/day)= 

Cgw x IRgw x EF x ED 

BW x AT 

COi = Chronic Daily Intake 

U.S. EPA, December 1989 

The equations and parameters for 

for estimating DAevent and the chemical-

specific dermally absorbed dose from 

water (DAD) are provided in Section 7.3.4. 

of the text. 

USEPA, July 2004 

SWMU13GWOccupWRME.xls 



CALCULATION OF DAevent ·EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RM ••• OCCUPATIONAL WORKERS TO GROUNDWATER 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES· 

DERMAL CONTACT: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U.S. EPA July 2004 

DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD= DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent =ABSORBED DOSE PER EVENT (MG/CM2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV= EVENT FREQUENCY (EVENTS/DAY) 
ED= EXPOSURE DURATION (YEARS) 
EF =EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY WEIGHT(KG) 
AT= AVERAGING TIME (DAYS) 

CHEMICAL GWCONC. ORGANIC OR t'(HR) tevent 
(mg/L) INORGANIC? 

1,3-Dinitrobenzene 2.36E-04 0 2.21 E+OO 2.50E-01 
2,4,6-T rinitrotoluene 6.92E-03 0 4.71E+OO 2.50E-01 
2,6-Dinitrotoluene 9.88E-04 0 2.69E+OO 2.50E-01 
2-Amino-4,6-Dinitrotoluene 2.01 E-03 0 3.21 E+OO 2.50E-01 
2-Nitrotoluene 1.35E-04 0 1.48E+OO 2.50E-01 
4-Amino-2,6-Dinitrotoluene 3.43E-03 0 3.21E+OO 2.50E-01 
HMX 7.86E-02 0 1.15E+01 2.50E-01 
RDX 6.69E-01 0 4.42E+OO 2.50E-01 
Aluminum 2.80E+OO 2.50E-01 
Antimony 3.71 E-05 2.50E-01 
Arsenic 1.25E-03 2.50E-01 
Barium 4.79E-02 2.50E-01 
Beryllium 1.63E-03 2.50E-01 
Cadmium 1.34E-04 2.50E-01 
Chromium 2.18E-03 2.50E-01 
Cobalt 4,94E-02 2.50E-01 
Iron 2.19E+01 2.50E-01 
Lead 4.53E-03 2.50E-01 
Lithium 8.50E-02 2.50E-01 
Man>ianese 1.79E+OO 2.50E-01 
Nickel 1.06E-01 2.50E-01 
Vanadium 1.78E-03 2.50E-01 
Zinc 1.35E-01 I 2.50E-01 
Nitrite/Nitrate-N 6.73E+OO i 2.50E-01 

FOR INORGANICS: 

FOR ORGANICS: 

T(HR) 

9.19E-01 
1.96E+OO 
1.12E+OO 
1.34E+OO 
6.15E-01 
1.34E+OO 
4.78E+OO 
1.84E+OO 

DAevent = Kp x C x tevent x CF 

IF tevent < t', DAevent = 2FA x Kp x C x CF x (6T xtevenV3.1416f 5 

IF tevent > t', DAevent =FA x Kp x C x CF x ((tevenV(l +BJ)+ (2T x ((1+3B+3Ef)/(1 + B)2
))) 

WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 
Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent =DURATION OF EVENT (HR/EVENT) 

CF= CONVERSION FACTOR (1U1000 CM3
) 

t' =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp (CM/HR) B DAevent FA DAevent 

1.75E-03 3.73E-05 5.45E-10 1 5.45E-10 
9.64E-04 5.59E-03 1.29E-08 1 1.29E-08 
2.0?E-03 1.0?E-02 2.99E-09 1 2.99E-09 
6.41 E-04 3.46E-03 2.06E-09 1 2.06E-09 
8.91 E-03 4.01 E-02 1.31E-09 1 1.31E-09 
6.41 E-04 3.46E-03 3.51 E-09 1 3.51 E-09 
1.21E-04 8.01E-04 2.87E-08 1 2.87E-08 
3.39E-04 1.94E-03 4.25E-07 1 4.25E-07 
1.00E-03 6.99E-07 1 6.99E-07 
1.00E-03 9.27E-12 1 9.27E-12 
1.00E-03 3.12E-10 1 3.12E-10 
1.00E-03 1.20E-08 1 1.20E-08 
1.00E-03 4.0BE-10 1 4.0BE-10 
1.00E-03 3.35E-11 1 3.35E-11 
2.00E-03 1.09E-09 1 1.09E-09 
1.00E-03 1.23E-08 1 1.23E-08 
1.00E-03 5.48E-06 1 5.48E-06 
1.00E-03 1.13E-09 1 1.13E-09 
1.00E-03 2.13E-08 1 2.13E-08 
1.00E-03 4.48E-07 1 4.48E-07 
2.00E-04 5.29E-09 1 5.29E-09 
1.00E-03 4.46E-10 1 4.46E-10 
6.00E-04 2.02E-08 1 2.02E-08 
1.00E-03 1.68E-06 1 1.68E-06 



Exposure 
Route 

Ingestion 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Entire Site 
Receptor Population: Occupational Worker 

Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

1,3-Dinitrobenzene 2.36E-04 

2,4,6-Trinitrotoluene 6.92E-03 

2,6-Dinitrotoluene 9.BBE-04 

2-Amlno-4,6-Dinitrotoluene 2.01E-03 

2-Nitrotoluene 1.35E-04 

4-Amino-2,6-Dinitrotoluene 3.43E-03 

HMX 7.86E-02 

ROX 6.69E-01 

Aluminum 2.BOE+OO 

Antimony 3.71E-05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2.1BE-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium B.50E-02 

Manganese 1.79E+OO 

Nickel 1.0SE-01 

Vanadium 1.78E·03 

Zinc 1.35E·01 

Nltrite/Nitrate-N 6.73E+OO 

(total) 

TABLE 7.72. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 
Units Value Units for Hazard Units 

Calculation (1) 

mg/L 2.36E-04 mg/L M 2.3E·06 mg/kg-day 1.00E-04 

mg/L 6.92E-03 mg/L M 6.BE-05 mg/kg-day 5.00E-04 

mg/L 9.BBE-04 mg/L M 9.7E-06 mg/kg-day 1.00E-03 

mg/L 2.01 E-03 mg/L M 2.0E-05 mg/kg-day 2.00E-04 

mg/L 1.35E-04 mg/L M 1.3E-06 mg/kg-day 2.30E-01 

mg/L 3.43E-03 mg/L M 3.4E-05 mg/kg-day 2.00E-04 

mg/L 7.86E-02 mg/L M 7.7E-04 mg/kg-day 5.00E-02 

mg/L 6.69E-01 mg/L M 6.5E-03 mg/kg-day 3.00E-03 

mg/L 2.BOE+OO mg/L M 2.7E-02 mg/kg-day 1.00E+OO 

mg/L 3.71E-05 mg/L M 3.SE-07 mg/kg-day 4.00E-04 

mg/L 1.25E-03 mg/L M 1.2E-05 mg/kg-day 3.00E-04 

mg/L 4.79E-02 mg/L M 4.7E-04 mg/kg-day 7.00E-02 

mg/L 1.63E-03 mg/L M 1.6E-05 mg/kg-day 2.00E-03 

mg/L 1.34E-04 mg/L M 1.3E-06 mg/kg-day 5.00E-04 

mg/L 2.1BE-03 mg/L M 2.1E-05 mg/kg-day 3.00E-03 

mg/L 4.94E·02 mg/L M 4.SE-04 mg/kg-day 2.00E-02 

mg/L 2.19E+01 mg/L M 2.1E-01 mg/kg-day 3.00E-01 

mg/L 4.53E-03 mg/L M 4.4E·05 mg/kg-day NA 

mg/L B.50E-02 mg/L M B.3E-04 mg/kg-day 2.00E-03 

mg/L 1.79E+OO mg/L M 1.BE-02 mg/kg-day 2.40E-02 

mg/L 1.0SE-01 mg/L M 1.0E-03 mg/kg-day 2.00E-02 

mg/L 1.78E·03 mg/L M 1.7E-05 mg/kg-day 1.00E-03 

mg/L 1.35E·01 mg/L M 1.3E-03 mg/kg-day 3.00E-01 

mg/L 6.73E+OO mg/L M 6.6E-02 mg/kg-day 1.00E-01 

Reference Reference Reference Hazard 

Dose Units Concentration Concentration Ouotien1 

Units 

mg/kg-day NA NA 2.3E·02 

mg/kg-day NA NA 1.4E·01 

mg/kg-day NA NA 9.7E-03 

mg/kg-day NA NA 9.BE·02 

mg/kg-day NA NA 5.7E-06 

mg/kg-day NA NA 1.7E-01 

mg/kg-day NA NA 1.5E-02 

mg/kg-day NA NA 2.2E+OO 

mg/kg-day NA NA 2.7E·02 

mg/kg-day NA NA 9 1 E-04 

mg/kg-day NA NA 4 1 E-02 

mg/kg-day NA NA 6.7E·03 

mg/kg-day NA NA B.OE-03 

mg/kg-day NA NA 2.6E-03 

mg/kg-day NA NA 7.1E-03 

mg/kg-day NA NA 2.4E-02 

mg/kg-day NA NA 7.1E-01 

mg/kg-day NA NA 

mg/kg-day NA NA 4.2E-01 

mg/kg-day NA NA 7.3E·01 

mg/kg-day NA NA 5.2E-02 

mg/kg-day NA NA 1.7E-02 

mg/kg-day NA NA 4.4E·03 

mg/kg-day NA NA 6.6E-01 

5.3E+OO 



Exposure 

Route 

Dermal 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1 ,3-Dinltrobenzene 2.36E-04 

2,4,6-Trinitrotoluene 6.92E-03 

2,6-0initrotoluene 9.88E-04 

2-Amino-4,6-Dinitrotoluene 2.01E-03 

2-Nitrotoluene 1.35E-04 

4-Amino-2,6-Dinitrotoluene 3.43E-03 

HMX 7.86E-02 

RDX 6.69E-01 

Aluminum 2.80E+OO 

Antimony 3.71E-05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2.18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium 8.SOE-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc 1.35E-01 

Nitrite/Nitrate-N 6.73E+OO 

(total) 

TABLE 7.72 • REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference 
EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 

Units Value Units for Hazard Units 

Calculation (1) 

mg/L 2.36E-04 mg/L M 1.8E-08 mg/kg-day 1.00E-04 

mg/L 6.92E-03 mg/L M 4.2E-07 mg/kg-day 5.00E-04 

mg/L 9.88E-04 mg/L M 9.7E-08 mg/kg-day 1.00E-03 

mg/L 2.01 E-03 mg/L M 6.6E-08 mg/kg-day 2.00E-04 

mg/L 1.35E-04 mg/L M 4.2E-08 mg/kg-day 1.00E-02 

mg/L 3.43E-03 mg/L M 1.1E-07 mg/kg-day 2.00E-04 

mg/L 7.86E-02 mg/L M 9.3E-07 mg/kg-day 5.00E-02 

mg/L 6.69E-01 mg/L M 1.4E-05 mg/kg-day 3.00E-03 

mg/L 2.80E+OO mg/L M 2.3E-05 mg/kg-day 1.00E+OO 

mg/L 3.71E-05 mg/L M 3.0E-10 mg/kg-day 6.00E-05 

mg/L 1.25E-03 mg/L M 1.0E-08 mg/kg-day 3.00E-04 

mg/L 4.79E-02 mg/L M 3.9E-07 mg/kg-day 4.90E-03 

mg/L 1.63E-03 mg/L M 1.3E-08 mg/kg-day 1.40E-05 

mg/L 1.34E-04 mg/L M 1.1E-09 mg/kg-day 2.50E-05 

mg/L 2.18E-03 mg/L M 3.SE-08 mg/kg-day 7.SOE-05 

mg/L 4.94E-02 mg/L M 4.0E-07 mg/kg-day 2.00E-02 

mg/L 2. 19E+01 mg/L M 1.8E-04 mg/kg-day 3.00E-01 

mg/L 4.53E-03 mg/L M 3.7E-08 mg/kg-day NA 

mg/L 8.50E-02 mg/L M 6.9E-07 mg/kg-day 2.00E-03 

mg/L 1.79E+OO mg/L M 1.4E-05 mg/kg-day 9.60E-04 

mg/L 1.06E-01 mg/L M 1.7E-07 mg/kg-day 8.00E-04 

mg/L 1.78E-03 mg/L M 1.4E-08 mg/kg-day 2.60E-05 

mg/L 1.35E-01 mg/L M 6.5E-07 mg/kg-day 3.00E-01 

mg/L 6.73E+OO mg/L M 5.4E-05 mg/kg-day 1.00E-01 

Reference Reference Reference 

Dose Units Concentration Concentration 

Units 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

1.BE-04 

8.3E-04 

9.7E·05 

3.3E-04 

4.2E-06 

5.7E-04 

1.9E-05 

4.6E·03 

2.3E-05 

5.0E-06 

3.4E-05 

7.9E-05 

9.4E-04 

4.3E-05 

4.7E-04 

2.0E-05 

5.9E-04 

3.4E-04 

1.SE-02 

2. lE-04 

5.SE-04 

2.2E-06 

5.4E·04 

2.6E-02 

5.4E+OO 



Exposure 

Route 

Ingestion 

TABLE 8.72 · REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Sile 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1,3-Dinitrobenzene 2.36E-04 

2,4,6-Trinitrotoluene 6.92E-03 

2,6-Dinitrotoluene 9.BBE-04 

2-Amino-4,6-Dinitrotoluene 2.01E-03 

2-Nitrotoluene 1.35E-04 

4-Amino-2,6-Dinitrotoluene 3.43E-03 

HMX 7.86E-02 

RDX 6.69E-01 

Aluminum 2.SOE+OO 

Antimony 3.71 E-05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2.18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium 8.50E-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc 1.35E-01 

Nitrite/Nilrate-N 6.73E+OO 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l 

mg/L 

mg/L 

mg/l 

mg/l 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.36E·04 mg/L M 8.2E-07 mg/kg-day 

6.92E-03 mg/L M 2.4E-05 mg/kg-day 

9.BBE-04 mg/L M 3.5E-06 mg/kg-day 

2.01 E-03 mg/L M 7.0E-06 mg/kg-day 

1.35E-04 mg/L M 4.7E-07 mg/kg-day 

3.43E-03 mg/L M 1.2E-05 mg/kg-day 

7.86E-02 mg/L M 2.7E-04 mg/kg-day 

6.69E-01 mg/L M 2.3E-03 mg/kg-day 

2.BOE+OO mg/L M 9.BE-03 mg/kg-day 

3.71 E-05 mg/L M 1.3E-07 mg/kg-day 

1.25E-03 mg/L M 4.4E-06 mg/kg-day 

4.79E-02 mg/L M 1.7E-04 mg/kg-day 

1.63E-03 mg/L M 5.?E-06 mg/kg-day 

1.34E-04 mg/l M 4.7E-07 mg/kg-day 

2.18E-03 mg/L M 7.6E-06 mg/kg-day 

4.94E-02 mg/l M 1.7E-04 mg/kg-day 

2.19E+01 mg/L M 7.7E-02 mg/kg-day 

4.53E-03 mg/L M 1.6E-05 mg/kg-day 

8.50E-02 mg/L M 3.0E-04 mg/kg-day 

1.79E+OO mg/L M 6.3E-03 mg/kg-day 

1.06E-01 mg/L M 3.7E-04 mg/kg-day 

1.78E-03 mg/L M 6.2E-06 mg/kg-day 

1.35E-01 mg/L M 4.7E-04 mg/kg-day 

6.73E+OO mg/L M 2.4E-02 mg/kg-day 

Cancer Slope Cancer Slope Cancer 
Factor Factor Units Risk 

(mg/kg-day)" 

3.00E-02 (mg/kg-day}" 7.3E-07 

(mg/kg-day)'' 

(mg/kg-day}" 

2.30E-01 (mg/kg-day}" 1.1E-07 

(mg/kg-day)" 

(mg/kg-day)" 

1.10E-01 (mg/kg-day}" 2 6E-04 

(mg/kg-day}" 

(mg/kg-day)'' 

1.50E+OO (mg/kg-day)'' 6.6E-06 

(mg/kg-day)'' 

(mg/kg-day)"' 

(mg/kg-day)·' 

(mg/kg-day)'' 

(mg/kg-day}" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)"' 

(mg/kg-day) ' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)"' 

2.6E-04 



Exposure 
Route 

Dermal 

TABLE 8.72 - REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1,3-Dinitrobenzene 2.36E-04 

2,4,6-Trinitrotoluene 6.92E-03 

2,6-Dinitrotoluene 9.88E-04 

2-Amlno-4,6-Dinitrotoluene 2.01 E-03 

2-Nitrotoluene 1.35E-04 

4-Amino-2,6-Dinitrotoluene 3.43E-03 

HMX 7.86E-02 

RDX 6.69E-01 

Aluminum 2.80E+OO 

Antimony 3.71 E-05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2.18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium 8.50E-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc 1.35E-01 

Nitrite/Nitrate-N 6.73E+OO 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/l 

mg/L 

mg/L 

mg IL 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l 

mg/l 

mg/L 

mg IL 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.36E-04 mg/L M 6.3E-09 mg/kg-day 

6.92E-03 mg/L M 1.5E-07 mg/kg-day 

9.88E-04 mg/l M 3.5E-08 mg/kg-day 

2.01E-03 mg/L M 2.4E-08 mg/kg-day 

1.35E-04 mg/L M 1.5E-08 mg/kg-day 

3.43E-03 mg/L M 4.0E-08 mg/kg-day 

7.86E-02 mg/L M 3.3E-07 mg/kg-day 

6.69E-01 mg/L M 4.9E-06 mg/kg-day 

2.80E+OO mg/L M 8.1E-06 mg/kg-day 

3.71 E-05 mg/L M 1.lE-10 mg/kg-day 

1.25E-03 mg/l M 3.6E-09 mg/kg-day 

4.79E-02 mg/L M 1.4E-07 mg/kg-day 

1.63E-03 mg/l M 4.7E-09 mg/kg-day 

1.34E-04 mg/L M 3.9E-10 mg/kg-day 

2.18E-03 mg/L M 1.3E-08 mg/kg-day 

4.94E-02 mg/L M 1.4E-07 mg/kg-day 

2.19E+01 mg IL M 6.3E-05 mg/kg-day 

4.53E-03 mg IL M 1.3E-08 mg/kg-day 

8.50E-02 mg/L M 2.5E-07 mg/kg-day 

1.79E+OO mg/L M 5.2E-06 mg/kg-day 

1.06E-01 mg/L M 6.1E-08 mg/kg-day 

1.78E-03 mg/L M 5.1E-09 mg/kg-day 

1.35E-01 mg/L M 2.3E-07 mg/kg-day 

6.73E+OO mg/l M 1.9E-05 mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

(mg/kg-day)' 

3.00E-02 (mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

2.30E-01 (mg/kg-day)·' 

(mg/kg-day)" 

(mg/kg-day)'' 

1.lOE-01 (mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 

1.50E+OO (mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day) ' 

(mg/kg-day)' 

(mg/kg-day)" 

(mg/kg-day)' 

(mg/kg-day)'' 

(mg/kg-day)' 

(mg/kg-day)'' 

(mg/kg-day)' 

(mg/kg-day)'' 

Total Risk Across Alt Exposure Routes/Pathways 

Cancer 
Risk 

4.5E-09 

3.5E-09 

5.4E-07 

5 4E-09 

5.SE-07 

2.6E-04 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) --- OCCUPATIONAL WORKERS TO GROUNDWATER 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES· 

DERMAL CONTACT: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04113105 

US EPA July 2004 .. 
' 

DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD= DERMALL Y ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV= EVENT FREQUENCY (EVENTS/DAY) 
ED= EXPOSURE DURATION (YEARS) 
EF =EXPOSURE FREQUENCY (DAYS/YEAR) 

BW =BODY WEIGHT(KG) 
AT= AVERAGING TIME (DAYS) 

CHEMICAL G,W CONG. ORGANIC OR I' (HR) !event 
(mg/L) INORGANIC? 

1,3-Dinitrobenzene 2.36E-04 0 2.21 E+OO 1.67E-01 
2,4,6-Trinitrotoluene 6.92E-03 0 4.71E+OO 1.67E-01 
2,6-Dinitrotoluene 9.BBE-04 0 2.69E+OO 1.67E-01 
2-Amino-4,6-Dinitrotoluene 2.01E-03 0 3.21 E+OO 1.67E-01 
2-Nitrotoluene 1.35E-04 0 1.48E+OO 1.67E-01 
4-Amino-2,6-Dinitrotoluene 3.43E-03 0 3.21E+OO 1.67E-01 
HMX 7.86E-02 0 1.15E+01 1.67E-01 
ROX 6.69E-01 0 4.42E+OO 1.67E-01 
Aluminum 2.BOE+OO 1.67E-01 
Antimony 3.71E-05 1.67E-01 
Arsenic 1.25E-03 1.67E-01 
Barium 4.79E-02 1.67E-01 
Beryllium 1.63E-03 1.67E-01 
Cadmium 1.34E-04 1.67E-01 
Chromium 2.18E-03 1.67E-01 
Cobalt 4.94E-02 1.67E-01 
Iron 2.19E+01 1.67E-01 
Lead 4.53E-03 1.67E-01 
Lithium 8.SOE-02 1.67E-01 
Manqanese 1.79E+OO 1.67E-01 
Nickel 1.06E-01 1.67E-01 
Vanadium 1.78E-03 1.67E-01 
Zinc 1.35E-01 1.67E-01 
NitritelNitrate-N 6.73E+OO 1.67E-01 

FOR INORGANICS: 

FOR ORGANICS: 

T(HR) 

9.19E-01 
1.96E+OO 
1.12E+OO 
1.34E+OO 
6.15E-01 
1.34E+OO 
4.78E+OO 
1.84E+OO 

DAevent = Kp x C x tevent x CF 

IF tevent < t'. DAevent = 2FA x Kp x C x CF x (6T x tevent/3.1416f 5 

IF tevent > r. DAevent =FA x Kp x C x CF x ((tevent/(1 + B)) + (2T x ((1+3B+3B)/(t + B)2
))) 

WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 
Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent =DURATION OF EVENT (HR/EVENT) 

CF= CONVERSION FACTOR (1U1000 CM3
) 

I'= TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T =LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp (CM/HR) B DAevent FA DAevent 

1.75E-03 3.73E-05 4.45E-10 1 4.45E-10 
9.64E-04 5.59E-03 1.06E-08 1 1.06E-08 
2.07E-03 1.07E-02 2.45E-09 1 2.45E-09 
6.41 E-04 3.46E-03 1.68E-09 1 1.68E-09 
8.91E-03 4.01E-02 1.07E-09 1 1.07E-09 
6.41 E-04 3.46E-03 2.87E-09 1 2.87E-09 
1.21E-04 8.01E-04 2.35E-08 1 2.35E-08 
3.39E-04 1.94E-03 3.48E-07 1 3.48E-07 
1.00E-03 4.67E-07 1 4.67E-07 
1.00E-03 6.19E-12 1 6.19E-12 
1.00E-03 2.09E-10 1 2.09E-10 
1.00E-03 7.99E-09 1 7.99E-09 
1.00E-03 2.72E-10 1 2.72E-10 
1.00E-03 2.24E-11 1 2.24E-11 
2.00E-03 7.28E-10 1 7.28E-10 
1.00E-03 8.25E-09 1 8.25E-09 
1.00E-03 3.66E-06 1 3.66E-06 
1.00E-03 7.56E-10 1 7.56E-10 
1.00E-03 1.42E-08 1 1.42E-08 
1.00E-03 2.99E-07 1 2.99E-07 
2.00E-04 3.53E-09 1 3.53E-09 
1.00E-03 2.98E-10 1 2.98E-10 
6.00E-04 1.35E-08 1 1.35E-08 
1.00E-03 1.12E-06 1 1.12E-06 



Exposure 
Route 

Ingestion 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Entire Site 
Receptor Population: Occupational Worker 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

1,3-Dinitrobenzene 2.36E-04 

2, 4,6-Trinitrotoluene 6.92E·03 

2,6-Dinitrotoluene 9.88E·04 

2-Amino-4,6-Dinitrotoluene 2.01E·03 

2-Nitrotoluene 1.35E-04 

4-Amlno-2,6-Dinitrotoluene 3.43E-03 

HMX 7.86E·02 

RDX 6.69E-01 

Aluminum 2.80E+OO 

Antimony 3.71E·05 

Arsenic 1.25E-03 

Barium 4.79E·02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2.18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E·03 

Lithium 8.50E-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc 1.35E-01 

Nitrite/Nitrate-N 6.73E+OO 

(total) 

TABLE 7.72a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 

Units Value Units for Hazard Unit$ 

Calculation (1) 

mg/L 2.36E-04 mg/L M 2.0E·06 mg/kg-day 1.00E·04 

mg/L 6.92E-03 mg/L M 5.9E·05 mg/kg·day 5.00E·04 

mg/L 9.88E-04 mg/L M 8.5E-06 mg/kg·day 1.00E-03 

mg/L 2.01E·03 mg/L M 1.7E·05 mg/kg·day 2.00E·04 

mg/l 1.35E·04 mg/l M 1.2E-06 mg/kg-day 2.30E-01 

mg fl 3.43E-03 mg/L M 2.9E-05 mg/kg-day 2.00E-04 

mg/L 7.86E-02 mg/L M 6.7E-04 mg/kg·day 5.00E-02 

mg/L 6.69E-01 mg/l M 5.7E-03 mg/kg-day 3.00E-03 

mg/L 2.80E+OO mg/L M 2.4E·02 mg/kg-day 1 .OOE+OO 

mg/L 3.71E·05 mg/l M 3.2E·07 mg/kg-day 4.00E·04 

mg/l 1.25E·03 mg/L M 1.1E·05 mg/kg·day 3.00E·04 

mg/L 4.79E·02 mg/L M 4.1E·04 mg/kg-day 7.00E·02 

mg/L 1.63E-03 mg/L M 1.4E-05 mg/kg·day 2.00E-03 

mg/l 1.34E-04 mg/l M 1.1E·06 mgi<g-day 5.00E-04 

mg/L 2.18E-03 mg/L M 1.9E-05 mg/kg-day 3.00E-03 

mg/L 4.94E-02 mg/l M 4.2E·04 mg/kg-day 2.00E·02 

mg/L 2.19E+01 mg/l M 1.9E-01 mg/kg-day 3.00E·01 

mg/L 4.53E-03 mg/l M 3.9E·05 mg/kg-day NA 

mg/L 8.50E-02 mg/L M 7.3E-04 mg/kg·day 2.00E-03 

mg/l 1.79E+OO mg/L M 1.5E-02 mg/kg·day 2.40E·02 

mg/L 1.06E-01 mg/L M 9.1E-04 mg/kg-day 2.00E-02 

mg/L 1.78E-03 mg/l M 1.5E-05 mg/kg-day 1.00E-03 

mg/L 1.35E-01 mg/L M 1.2E-03 mg/kg·day 3.00E·01 

mg/L 6.73E+OO mg/L M 5.8E-02 mg/kg-day 1.00E·01 

Reference Reference Reference Hazard 

Dose Units Concentration Concentration Quotient 

Uni!s 

mg/kg-day NA NA 2.0E·02 

mg/kg·day NA NA 1.2E·01 

mg/kg-day NA NA 8.5E·03 

mg/kg-day NA NA 8 6E·02 

mg/kg· day NA NA 5.0E·06 

mg/kg-day NA NA 1.5E·01 

mg/kg-day NA NA 1 .3E·02 

mg/kg-day NA NA 1.9E•OO 

mg/kg-day NA NA 2.4E·02 

mg/kg-day NA NA 7.9E·04 

mg/kg·day NA NA 3 6E·02 

mg/kg-day NA NA 5.9E·03 

mg/kg· day NA NA 7.0E·03 

mg/kg-day NA NA 2.3E·03 

mg/kg-day NA NA 6.2E·03 

mg/kg-day NA NA 2. 1E·02 

mg/kg-day NA NA 6.3E·01 

mg/kg-day NA NA 

mg/kg·day NA NA 3.6E·01 

mg/kg·day NA NA 6.4E·01 

mg/kg-day NA NA 4.5E·02 

mg/kg-day NA NA 1.5E·02 

mg/kg-day NA NA 3.9E·03 

mg/kg-day NA NA 5.8E·01 

4.7E+OO 



Exposure 
Route 

Dermal 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Entire Site 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

1,3-Dinitrobenzene 2.36E·04 

2,4,6-Trinitrotoluene 6.92E-03 

2,6-Dinitrotoluene 9.BBE-04 

2-Amino-4,6-Dinitrotoluene 2.01E-03 

2-Nitrotoluene 1.35E-04 

4-Amino-2,6-Dlnitrotoluene 3.43E·03 

HMX 7.86E·02 

RDX 6.69E-01 

Aluminum 2.80E+OO 

Anlimony 3.71E-05 

Arsenic 1.25E·03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2. 18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium 8.50E·02 

Manganese 1.79E+OO 

Nicka I 1.06E-01 

Vanadium 1.7BE·03 

Zinc 1.35E-01 

Nitrite/Nitrate-N 6.73E+OO 

(total) 

TABLE 7.72a • CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference 
EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 
Units Value Units for Hazard Units 

Calculation (1) 

mg/L 2.36E-04 mg/L M 1.3E-OB mg/kg-day 1.00E-04 

mg/L 6.92E-03 mg/L M 3.0E-07 mg/kg-day 5.00E-04 

mg/L 9.BBE-04 mg/L M 6.9E-08 mg/kg-day 1.00E-03 

mg/L 2.01E-03 mg/L M 4.8E·08 mg/kg-day 2.00E-04 

mgll 1.35E-04 mgll M 3.0E-08 mg/kg-day 1.00E-02 

mg/L 3.43E·03 mg/L M 8.1E-08 mg/kg-day 2.00E-04 

mgll 7.86E·02 mg/L M 6.6E-07 mg/kg-day 5.00E-02 

mg IL 6.69E-01 mg IL M 9.8E-06 mg/kg-day 3.00E-03 

mg IL 2.80E+OO mg IL M 1.3E-05 mg/kg-day 1.00E+OO 

mg IL 3.71 E-05 mg/L M 1.8E-10 mg/kg-day 6.00E-05 

mg/L 1.25E-03 mgll M 5.9E-09 mg/kg-day 3.00E-04 

mg/L 4.79E-02 mg/L M 2.3E·07 mg/kg-day 4.90E-03 

mg/L 1.63E-03 mg IL M 7.7E-09 mg/kg-day 1.40E-05 

mg IL 1.34E-04 mg/L M 6.3E-10 mg/kg-day 2.50E·05 

mg IL 2.18E-03 mg/L M 2.1E·08 mg/kg-day 7.50E·05 

mg/L 4.94E-02 mg/L M 2.3E·07 mg/kg-day 2.00E-02 

mg/L 2.19E+01 mg/L M 1.0E-04 mg/kg-day 3.00E-01 

mg/L 4.53E-03 mg IL M 2.1E·08 mg/kg-day NA 

mg/L B.50E·02 mg/L M 4.0E-07 mg/kg-day 2.00E-03 

mg/L 1.79E+OO mg IL M 8.5E·06 mg/kg-day 9.60E-04 

mg IL 1.06E-01 mg/L M 1.0E-07 mg/kg-day 8.00E-04 

mg IL 1.78E·03 mg/L M 8.4E-09 mg/kg-day 2.60E-05 

mg/L 1.35E-01 mg/L M 3.8E·07 mg/kg-day 3.00E-01 

mg/L 6.73E+OO mg/L M 3.2E·05 mg/kg-day 1.00E-01 

Reference Reference Reference 

Dose Units Concentration Concentration 

- Units 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mglkg:day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

1.3E-04 

6.0E-04 

6.9E-05 

2.4E-04 

3.0E-06 

4.1 E-04 

1.3E-05 

3.3E-03 

1.3E-05 

2.9E-06 

2.0E-05 

4.6E-05 

5.5E-04 

2.5E-05 

2.7E-04 

1.2E-05 

3.4E-04 

2.0E-04 

B.8E-03 

1.2E-04 

3.2E-04 

1.3E-06 

3.2E-04 

1.6E·02 

4.7E+OO 



Exposure 

Route 

Ingestion 

TABLE 8.72a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1,3-Dinitrobenzene 2.36E-04 

2,4,6-T rinitrotoluene 6.92E-03 

2.6-Dinitrotoluene 9.88E-04 

2-Amino-4,6-Dinitrotoluene 2.01 E-03 

2-Nitrotoluene 1.35E-04 

4-Amino-2,6-Dinitrotoluene 3.43E-03 

HMX 7.86E-02 

RDX 6.69E-01 

Aluminum 2.80E+OO 

Antimony 3.71 E-05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2.18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium 8.50E·02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc 1.35E-01 

Nitrite/Nitrate-N 6.73E+OO 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.36E-04 mg/L M 2.6E-07 mg/kg-day 

6.92E-03 mg/L M 7.6E-06 mg/kg-day 

9.88E-04 mg/L M 1.1E-06 mg/kg-day 

2.01E-03 mg/L M 2.2E-06 mg/kg-day 

1.35E-04 mg/L M 1.SE-07 mg/kg-day 

3.43E-03 mg/L M 3.8E-06 mg/kg-day 

7.86E-02 mg/L M 8.7E-05 mg/kg-day 

6.69E-01 mg/L M 7.4E-04 mg/kg-day 

2.80E+OO mg/L M 3.1E-03 mg/kg-day 

3.71 E-05 mg/L M 4.1E-08 mg/kg-day 

1.25E-03 mg/L M 1.4E-06 mg/kg-day 

4.79E-02 mg/L M 5.3E-05 mg/kg-day 

1.63E-03 mg/L M 1.8E-06 mg/kg-day 

1.34E-04 mg/L M 1.SE-07 mg/kg-day 

2.18E-03 mg/L M 2.4E-06 mg/kg-day 

4.94E-02 mg/L M 5.4E-05 mg/kg-day 

2.19E+01 mg/L M 2.4E-02 mg/kg-day 

4.53E-03 mg/L M 5.0E-06 mg/kg-day 

8.50E-02 mg/L M 9.4E-05 mg/kg-day 

1.79E+OO mg/L M 2.0E-03 mg/kg-day 

1.06E-01 mg/L M 1.2E-04 mg/kg-day 

1.78E-03 mg/L M 2.0E-06 mg/kg-day 

1.35E-01 mg/L M 1.5E-04 mg/kg-day 

6.73E+OO mg/L M 7.4E-03 mg/kg-day 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

(mg/kg-day)' 

300E-02 (mg/kg-day)'' 2.3E-07 

(mg/kg-day)'' 

(mg/kg-day)'' 

2.30E-01 (mg/kg-day)'' 3 4E-08 

(mg/kg-day)'' 

(mg/kg-day}" 

1.10E-01 (mg/kg-day)'' 8.1 E-05 

(mg/kg-day)'' 

(mg/kg-day)'' 

1.50E+OO (mg/kg-day)'' 2.1E-06 
(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)''. 

(mg/kg-day}" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-dayr' 

8.3E-05 



Exposure 

Route 

Dermal 

TABLE 6.72a - CENTRAL TENDENCY EXPOSURE {CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Occupational Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1,3-Dinitrobenzene 2.36E-04 

2,4,6-Trinitrotoluene 6.92E-03 

2,6-Dinitrotoluene 9.88E-04 

2-Amino-4,6-Dinitrotoluene 2.01 E-03 

2-Nilrotoluene 1.35E-04 

4-Amino-2.6-Dinitrotoluene 3.43E-03 

HMX 7.86E-02 

ROX 6.69E-01 

Aluminum 2.80E+OO 

Antimony 3.71 E-05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2.18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium 8.50E-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc 1.35E-01 

Nitrite/Nitrate-N 6.73E+OO 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation ( 1) Units 

2.36E-04 mg/L M 1.6E-09 mg/kg-day 

6.92E-03 mg/L M 3.8E-08 mg/kg-day 

9.88E-04 mg/L M 8.9E-09 mg/kg-day 

2.01 E-03 mg/L M 6.lE-09 mg/kg-day 

1.35E-04 mg/L M 3.9E-09 mg/kg-day 

3.43E-03 mg/L M 1.0E-08 mg/kg-day 

7.86E-02 mg/L M 8.5E-08 mg/kg-day 

6.69E-01 mg/L M 1.3E-06 mg/kg-day 

2.80E+OO mg/L M 1.7E-06 mg/kg-day 

3.71 E-05 mg/L M 2.3E-11 mg/kg-day 

1.25E-03 mg/L M 7.6E-10 mg/kg-day 

4.79E-02 mg/L M 2.9E-08 mglkg;day 

1.63E-03 mg/L M 9.9E-10 mg/kg-day 

1.34E-04 mg/L M 8.1E-11 mg/kg-day 

2.18E-03 mg/L M 2.6E-09 mg/kg-day 

4.94E-02 mg/L M 3.0E-08 mg/kg-day 

2.19E+01 mg/L M 1.3E-05 mg/kg-day 

4.53E-03 mg/L M 2.7E-09 mg/kg-day 

8.50E-02 mg/L M 5.2E-08 mg/kg-day 

1.79E+OO mg/L M 1.1E-06 mg/kg-day 

1.06E-01 mg/L M 1.3E-08 mg/kg-day 

1.78E-03 mg/L M 1.1E-09 mg/kg-day 

1.35E-01 mg/L M 4.9E-08 mg/kg-day 

6.73E+OO mg/L M 4.1E-06 mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

(mg/kg-day)' 

3.00E-02 (mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 

2.30E-01 (mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

1.lOE-01 (mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

1.50E+OO (mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

1.2E-09 

8.9E-10 

1.4E-07 

1.1E-09 

1.4E-07 

8.4E-05 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Recreational User 

Receptor Age: Child 

Paramete1 Parameter Definition 

Code 

Cgw Chemical Concentration in Ground Water 

IRgw Water Ingestion Rate 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Cgw Chemical Concentration in Ground Water 

A Skin Surface Area 

DAevent Absorbed Dose per Event 

EV Event Frequency 

ED Exposure Duration 

EF Exposure Frequency 

tevent Duration of Event 

r Time to reach steady state 

T Lag Time 

B Bunge Model Constant 

Kp Permeability Coefficient from Water 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

TABLE 4.73 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

CHILD RECREATIONAL USERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Units AME AME 

Value Rationale{ 

Reference 

mg/L Max or 95% UCL U.S. EPA, December 2002 

LI day 1 Professional Judgement 

days/year 52 Professional Judgement 

years 6 U.S. EPA, May 1993 

kg 15 U.S. EPA, May 1993 

days 25,550 U.S. EPA, December 1989 

days 2,190 U.S. EPA. December 1989 

mg/L Max or 95% UCL U.S. EPA, December 2002 

cm2 6,600 U.S. EPA, July 2004 

malcm2-event chemical-specific U.S. EPA, July 2004 

evenVday 1 Professional Judgement 

years 6 U.S. EPA, May 1993 

days/year 52 U.S. EPA, May 1993 

hour/event 0.25 U.S. EPA, July 2004 

hour/event chemical-specific U.S. EPA, July 2004 

hour/event chemical-specific U.S. EPA, July 2004 

dimensionless chemical-specific U.S. EPA, July 2004 

cm/hour chemical-specific U.S. EPA, July 2004 

kg 15 U.S. EPA, May 1993 

days 25,550 U.S. EPA, December 1989 

days 2,190 U.S. EPA. December 1989 

ua11y Intake l;a1cu1at1ons 
Ingestion Intake= (IRgw x EF x ED) I (BW x AT) 
Dermal Intake= (Ax EV x ED x EF) I (BW x AT) 

CTE 

Value 

Maximum 

1 

26 

2 

15 

25,550 

730 

Maximum 

6,600 

chemical-specific 

1 

2 

26 

0.167 

chemical-specific 

chemical-specific 

chemical-specific 

chemical-specific 

15 

25,550 

730 

CTE 

Rationale/ 

Reference 

U.S. EPA, December 2002 

Professional Judgement 

Professional Judgement 

U.S. EPA, May 1993 

U.S. EPA, May 1993 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

U.S. EPA, December 2002 

U.S. EPA, July 2004 

U.S. EPA. July 2004 

Professional Judgement 

U.S. EPA, May 1993 

U.S. EPA, May 1993 

U.S. EPA. July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA. July 2004 

U.S. EPA, May 1993 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

Cancer Ingestion lntake(RME) = 8.14E-04 
Noncancer Ingestion lntake(RME) = 9.50E-03 

Cancer Ingestion lntake(CTE) = 1.36E-04 
Noncancer Ingestion lntake(CTE) = 4.75E-03 

Cancer Dermal lntake(RME) = 5.37E+OO 
Noncancer Dermal lntake(RME) = 6.27E+01 

Cancer Dermal lntake(CTE) = 8.95E-01 
Noncancer Dermal lntake(CTE) = 3.13E+01 

Intake Equation/ 

Model Name 

Ingestion CDI (mg/kg/day)= 

Cgw x IRgw x EF x ED 

BW x AT 

CDI. = Chronic Daily Intake 

U.S. EPA, December 1989 

The equations and parameters for 

for estimating DAevent and the chemical-

specific dermally absorbed dose from 

water (DAD) are provided in Section 7.3.4. 

of the text. 

USEPA, July 2004 

SWMU 13GWChildRecrRME.xls 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RM --- CHILD RECREATIONAL USERS TO GROUNDWATER 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES· 

DERMAL CONTACT: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U.S. EPA July 2004 
' 

DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD= DERMALL Y ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM 2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV= EVENT FREQUENCY (EVENTS/DAY) 
ED= EXPOSURE DURATION (YEARS) 
EF =EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY WEIGHT(KG) 
AT= AVERAGING TIME (DAYS) 

CHEMICAL GWCONC. ORGANIC OR !"(HR) 1event 
(mg/L) INORGANIC? 

1,3-Dinitrobenzene 2.36E-04 0 2.21 E+OO 2.50E-01 
2,4,6-Trinitrotoluene 6.92E-03 0 4.71E+OO 2.50E-01 
2,6-Dinitrotoluene 9.88E-04 0 2.69E+OO 2.50E-01 
2-Amino-4,6-Dinitrotoluene 2.01E-03 0 3.21 E+OO 2.50E-01 
2-Nitrotoluene 1.35E-04 0 1.48E+OO 2.50E-01 
4-Amino-2,6-Dinitrotoluene 3.43E-03 0 3.21 E+OO 2.50E-01 
HMX 7.86E-02 0 1.15E+01 2.50E-01 
ROX 6.69E-01 0 4.42E+OO 2.50E-01 
Aluminum 2.80E+OO 2.50E-01 
Antimony 3.71 E-05 2.50E-01 
Arsenic 1.25E-03 2.50E-01 
Barium 4.79E-02 2.50E-01 
Bervllium 1.63E-03 2.50E-01 
Cadmium 1.34E-04 2.50E-01 
Chromium 2.18E-03 2.50E-01 
Cobalt 4.94E-02 2.50E-01 
Iron 2.19E+01 2.50E-01 
Lead 4.53E-03 2.50E-01 
Lithium 8.50E-02 2.50E-01 
Manqanese 1.79E+OO 2.50E-01 
Nickel 1.06E-01 2.50E-01 
Vanadium 1.78E-03 2.50E-01 
Zinc 1.35E-01 2.50E-01 
Nitrite/Nitrate-N 6.73E+OO 2.50E-01 

FOR INORGANICS: 

FOR ORGANICS: 

T(HR) 

9.19E-01 
1.96E+OO 
1.12E+OO 
1.34E+OO 
6.15E-01 

1.34E+OO 
4.78E+OO 
1.84E+OO 

DAevent = Kp x C x tevent x CF 

IF tevent < t•, DAevent = 2FA x Kp x C x CF x (6T xtevenV3.1416f 5 

IF tevent > r, DAevent =FA x Kp x C x CF x ((tevent/(1 + B)) + (2T x ((1+3B+3Ei')/(1 + B)2
))) 

WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 
Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent =DURATION OF EVENT (HR/EVENT) 

CF= CONVERSION FACTOR (1U1000 CM3
) 

r =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp (CM/HR) B DAevent FA DAevent 

1.75E-03 3.73E-05 5.45E-10 1 5.45E-10 
9.64E-04 5.59E-03 1.29E-08 1 1.29E-08 
2.07E-03 1.07E-02 2.99E-09 1 2.99E-09 
6.41 E-04 3.46E-03 2.06E-09 1 2.06E-09 
8.91E-03 4.01E-02 1.31 E-09 1 1.31E-09 
6.41 E-04 3.46E-03 3.51 E-09 1 3.51E-09 
1.21E-04 8.01E-04 2.87E-08 1 2.87E-08 
3.39E-04 1.94E-03 4.25E-07 1 4.25E-07 
1.00E-03 6.99E-07 1 6.99E-07 
1.00E-03 9.27E-12 1 9.27E-12 
1.00E-03 3.12E-10 1 3.12E-10 
1.00E-03 1.20E-08 1 1.20E-08 
1.00E-03 4.0BE-10 1 4.0BE-10 
1.00E-03 3.35E-11 1 3.35E-11 
2.00E-03 1.09E-09 1 1.09E-09 
1.00E-03 1.23E-08 1 1.23E-08 
1.00E-03 5.48E-06 1 5.48E-06 
1.00E-03 1.13E-09 1 1.13E-09 
1.00E-03 2.13E-08 1 2.13E-08 
1.00E-03 4.48E-07 1 4.48E-07 
2.00E-04 5.29E-09 1 5.29E-09 
1.00E-03 4.46E-10 1 4.46E-10 
6.00E-04 2.02E-08 1 2.02E-08 
1.00E-03 1.68E-06 1 1.68E-06 



Exposure 

Route 

Ingestion 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Entire Site 

Receptor Population: Recreational User 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

1,3-0initrobenzene 2.36E-04 

2.4,6-Trinitrotoluene 6.92E-03 

2,6-Dinitrotoluene 9.BBE-04 

2-Amino-4,6-Dinitrotoluene 2.01E·03 

2-Nitrotoluene 1.35E-04 

4-Amino-2,6-Dinitrotoluene 3.43E-03 

HMX 7.86E-02 

RDX 6.69E-01 

Aluminum 2.80E+OO 

Antimony 3.71E·05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2.18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium 8.50E·02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc 1.35E-01 

Nitrite/Nitrate-N 6.73E+OO 

(total) 

TABLE 7.73 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference 
EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 

Units Value Units for Hazard Units 
Calculation (1) 

mg/L 2.36E-04 mg/L M 2.2E-06 mg/kg-day 1.00E-04 

mg/L 6.92E-03 mg/L M 6.6E-05 mg/kg-day 5.00E-04 

mg/L 9.BBE-04 mg/L M 9.4E·06 mg/kg-day 1.00E·03 

mg/L 2.01E·03 mg/L M 1.9E·05 mg/kg-day 2.00E-04 

mg/L 1.35E-04 mg/L M 1.3E-06 mg/kg-day 2.30E-01 

mg/L 3.43E-03 mg/L M 3.3E-05 mg/kg·day 2.00E-04 

mg/L 7.86E·-02 mg/L M 7.5E-04 mg/kg-day 5.00E-02 

mg/L 6.69E-01 mg/L M 6.4E-03 mg/kg·day 3.00E-03 

mg/L 2.BOE+OO mg/L M 2.7E-02 mg/kg-day 1.00E+OO 

mg/L 3.71E·05 mg/L M 3.5E-07 mg/kg-day 4.00E-04 

mg/L 1.25E·03 mg/L M 1.2E·05 mg/kg-day 3.00E-04 

mg/L 4.79E·02 mg/L M 4.5E-04 mg/kg-day 7.00E-02 

mg/L 1.63E-03 mg/L M 1.SE-05 mg/kg-day 2.00E-03 

mg/L 1.34E-04 mg/L M 1.3E-06 mg/kg-day 5.00E-04 

mg/L 2.18E·03 mg/L M 2.1E-05 mg/kg-day 3.00E-03 

mg/L 4.94E·02 mg/L M 4.7E-04 mg/kg-day 2.00E-02 

mg/L 2.19E+01 mg/L M 2.1E-01 mg/kg·day 3.00E·01 

mg/L 4.53E-03 mg/L M 4.3E-05 mg/kg·day NA 

mg/L 8.50E-02 mg/L M 8.1E-04 mg/kg-day 2.00E-03 

mg/L 1.79E+OO mg/L M 1.7E·02 mg/kg·day 2.40E·02 

mg/L 1.06E-01 mg/L M 1.0E-03 mg/kg-day 2.00E-02 

mg/L 1.78E-03 mg/L M 1.?E-05 mg/kg-day 1.00E-03 

mg/L 1.35E-01 mg/L M 1.3E-03 mg/kg·day 3.00E-01 

mg/L 6.73E+OO mg/L M 6.4E-02 mg/kg·day 1.00E-01 

Reference Reference Reference Hazard 

Dose Units Concentration Concentration Quotient 

Units 

mg/kg-day NA NA 2.2E-02 

mg/kg-day NA NA 1.3E·01 

mglkg·day NA NA 9.4E·03 

mg/kg-day NA NA 9.5E·02 

mg/kg-day NA NA 5.6E·06 

mg/kg-day NA NA 1.6E·01 

mg/kg-day NA NA 1.SE·02 

mglkg·day NA NA 2.1E+OO 

mg/kg-day NA NA 2.7E·02 

mg/kg-day NA NA 8.8E·04 

mg/kg-day NA NA 4 OE·02 

mg/kg-day. NA NA 6.5E·03 

mg/kg·day NA NA 7.7E·03 

mg/kg-day NA NA 2.5E-03 

mg/kg-day NA NA 6.9E-03 

mg/kg-day NA NA 2 3E·02 

mg/kg-day NA NA 6.9E-01 

mg/kg-day NA NA 

mglkg·day NA NA 4.0E-01 

mg/kg·day NA NA 7.1E-01 

mg/kg-day NA NA 5.0E-02 

mg/kg-day NA NA 17E·02 

mg/kg·day NA NA 4.3E-03 

mg/kg·day NA NA 6.4E-01 

5.2E+OO 



Exposure 
Route 

Dermal 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Entire Site 
Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

1,3-Dinitrobenzene 2.36E·04 

2,4.6-Trinitrotoluene 6.92E·03 

2,6-Dlnitrotoluene 9.88E·04 

2-Amino-4,6-Dinitrotoluene 2.01E-03 

2-Nitrotoluene 1.35E-04 

4-Amino-2,6-Dinitrotoluene 3.43E-03 

HMX 7.86E-02 

RDX 6.69E-01 

Aluminum 2.80E+OO 

Antimony 3.71E·05 

Arsenic 1.25E·03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2.18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium 8.50E·02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc 1.35E-01 

Nitrite/Nltrate-N 6.73E+OO 

(total) 

TABLE 7.73 • REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 
Units Value Units for Hazard Units 

Calculation (1) 

mg/L 2.36E·04 mg/L M 3.4E-08 mg/kg-day 1.00E-04 

mg/L 6.92E·03 mg/L M 8.1E·07 mg/kg·day 5.00E·04 

mg/L 9.88E-04 mg/L M 1.9E·07 mg/kg-day 1.00E-03 

mg/L 2.01E-03 mg/L M 1.3E-07 mgikg·day 2.00E-04 

mg/L 1.35E-04 mg/L M 8.2E-08 mg/kg-day 1.00E-02 

mg/L 3.43E-03 mg/L M 2.2E-07 mg/kg-day 2.00E-04 

mg/L 7.86E-02 mg/L M 1.8E-06 mg/kg-day 5.00E-02 

mg/L 6.69E-01 mg/L M 2.7E-05 mg/kg-day 3.00E·03 

mg/L 2.80E+OO mg/L M 4.4E·05 mg/kg-day 1.00E+OO 

mg/L 3.71E-05 mg/L M 5.8E·10 mg/kg-day 6.00E·05 

mg/L 1.25E·03 mg/L M 2.0E·08 mg/kg-day 3.00E·04 

mg/L 4.79E-02 mg/L M 7.5E-07 mg/kg-day 4.90E-03 

mg/L 1.63E-03 mg/L M 2.6E-08 mg/kg-day 1.40E-05 

mg/L 1.34E-04 mg/L M 2.1E-09 mg/kg·day 2.50E-05 

mg/L 2.18E-03 mg/L M 6.8E-08 mg/kg-day 7.50E-05 

mg/L 4.94E-02 mg/L M 7.7E-07 mg/kg-day 2.00E·02 

mg/L 2.19E+01 mg/L M 3.4E-04 mg/kg-day 3.00E·01 

mg/L 4.53E·03 mg/L M 7.1E·08 mg/kg-day NA 

mg/L 8.50E·02 mg/L M 1.3E·06 mg/kg-day 2.00E·03 

mg/L 1.79E+OO mg/L M 2.8E-05 mgikg·day 9.60E·04 

mg/L 1.06E-01 mg/L M 3.3E·07 mg/kg-day 8.00E-04 

mg/L 1.78E-03 mg/L M 2.8E-08 mg/kg-day 2.60E·05 

mg/L 1.35E-01 mg/L M 1.3E-06 mg/kg-day 3.00E-01 

mg/L 6.73E+OO mg/L M 1.1E-04 mg/kg·day 1.00E-01 

Reference Reference Reference 

Dose Units Concentration Concen1ration 
Uni IS 

mg/kg-day NA NA 

mg/kg·day NA NA 

mg/kg·day NA NA 

mg/kg· day NA NA 

mg/kg·day NA NA 

mg/kg-day NA NA 

mg/kg·day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg·day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mgikg·day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 
Quotient 

3.4E·04 

1.6E·03 

1.9E·04 

6.4E·04 

8.2E-06 

1.1E-03 

3.6E·05 

8.9E·03 

4.4E·05 

9.7E·06 

6.5E·05 

1.5E-04 

1 .. 8E·03 

8.4E·05 

9.1E·04 

3.9E·05 

1.1E·03 

6. 7E·04 

2.9E·02 

4.1 E·04 

11 E·03 

4.2E·06 

1.1E·03 

5.0E-02 

5.2E+OO 



Exposure 

Route 

Ingestion 

TABLE 8.73- REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Poinl: Entire Site 

Receplor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

ol Polential EPC 

Concern Value 

1,3·Dinitrobenzene 2.36E-04 

2,4,6-Trinitrotoluene 6.92E-03 

2,6-Dinitrotoluene 9.BBE-04 

2-Amino-4,6-Dinitrotoluene 2,01 E-03 

2-Nitrotoluene 1.35E-04 

4-Amino-2,6-Dinitrotoluene 3.43E-03 

HMX 7.86E-02 

ROX 6.69E-01 

Aluminum 2.80E+OO 

Antimony 3.71 E-05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2.18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium 8.50E-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc 1.35E-01 

Nitrite/Nitrate-N 6.73E+OO 

(tolal) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.36E-04 mg/L M 1.9E-07 mg/kg-day 

6.92E-03 mg/L M 5.6E-06 mg/kg-day 

9.BBE-04 mg/L M 8.0E-07 mg/kg-day 

2.01E-03 mg/L M 1.6E-06 mg/kg-day 

1.35E-04 mg/L M 1.lE-07 mg/kg-day 

3.43E-03 mg/L M 2.BE-06 mg/kg-day 

7.86E-02 mg/l M 6.4E-05 mg/kg-day 

6.69E-01 mg/L M 5.4E-04 mg/kg-day 

2.BOE+OO mg/L M 2 3E-03 mg/kg-day 

3.71 E-05 mg/L M 3.0E-08 mg/kg-day 

1.25E-03 mg/L M 1.0E-06 mg/kg-day 

4.79E-02 mg/L M 3.9E-05 mg/kg-day 

1.63E-03 mg/L M 1.3E-06 mg/kg-day 

1.34E-04 mg/L M 1.1E-07 mg/kg-day 

2.18E-03 mg/L M 1.BE-06 mg/kg-day 

4.94E-02 mg/L M 4.0E-05 mg/kg-day 

2.19E+01 mg/L M 1.BE-02 mg/kg-day 

4.53E-03 mg/L M 3.7E-06 mg/kg-day 

8.50E-02 mg/L M 6.9E-05 mg/kg-day 

1.79E+OO mg/L M 1.5E-03 mg/kg-day 

1.06E-01 mg/L M 8.6E-05 mg/kg-day 

1.78E-03 mg/L M 1.5E-06 mg/kg-day 

1.35E-01 mg/L M 1.lE-04 mg/kg-day 

6.73E+OO mg/L M 5.5E-03 mg/kg-day 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

(mg/kg-day)' 

3.00E-02 (mg/kg-day)"' 1.7E-07 

(mg/kg-dayr' 

(mg/kg-day)"' 

2.30E-01 (mg/kg-dayr' 2.5E·OB 

(mg/kg-day)" 

(mg/kg-day)'' 

1.lOE-01 (mg/kg-day)" 60E-05 

(mg/kg-day)"' 

(mg/kg-dayr' 

1.50E+OO (mg/kg-dayr' 1.5E-06 

(mg/kg-dayr' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-dayr' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-dayr' 

(mg/kg-day)"' 

(mg/kg-day)" 

(mg/kg-day)"' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-dayr' 

6.2E-05 



Exposure 

Route 

Dermal 

TABLE 8.73 - REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

1,3-Dinitrobenzene 2.36E·04 

2,4,6-Trinitrotoluene 6.92E-03 

2,6·Dinitrotoluene 9.88E-04 

2-Amino-4,6-Dinitrotoluene 2.01E-03 

2·Nitrotoluene 1.35E-04 

4-Amino-2,6·Dinitrotoluene 3.43E-03 

HMX 7.86E-02 

RDX 6.69E·01 

Aluminum 2.80E+OO 

Antimony 3.71 E·05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2.18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium 8.50E-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc 1.35E-01 

Nitrite/Nitrate-N 6.73E+OO 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.36E-04 mg/L M 2.9E-09 mg/kg-day 

6.92E-03 mg/L M 6.9E-08 mg/kg·day 

9.88E·04 mg/L M 1.6E·08 mg/kg·day 

2.01E·03 mg/L M 1.1E-08 mg/kg·day 

1.35E-04 mg/L M 7.0E-09 mg/kg·day 

3.43E-03 mg/L M 1.9E-08 mg/kg-day 

7.86E-02 mg/L M 1.5E-07 mg/kg-day 

6.69E-01 mg/L M 2.3E-06 mg/kg-day 

2.80E+OO mg/L M 3.8E-06 mg/kg-day 

3.71E-05 mg/L M 5.0E-11 mg/kg-day 

1.25E-03 mg/L M 1.7E-09 mg/kg-day 

4.79E-02 mg IL M 6.4E-08 mg/kg-day 

1.63E-03 mg/L M 2.2E-09 mg/kg-day 

1.34E-04 mg/L M 1.8E-10 mg/kg-day 

2.18E-03 mg/L M 5.9E-09 mg/kg-day 

4.94E-02 mg/L M 6.6E-08 mg/kg-day 

2.19E+01 mg/L M 2.9E-05 mg/kg-day 

4.53E-03 mg/L M 6.1E-09 mg/kg-day 

8.SOE-02 mg/L M 1.1E-07 mg/kg-day 

1.79E+OO mg/L M 2.4E-06 mg/kg-day 

1.06E-01 mg/L M 2.8E-08 mg/kg-day 

1.78E-03 mg IL M 2.4E-09 mg/kg-day 

1.35E-01 mg/L M 1.lE-07 mg/kg-day 

6.73E+OO mg/L M 9.0E-06 mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

(mg/kg-day)' 

3.00E-02 (mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

2.30E-01 (mg/kg-day)" 

(mg/kg-day)" 

(mglkg·day)" 

1.10E-01 (mg/kg·day)" 

(mg/kg·day)" 

(mg/kg-day)'' 

1.50E+OO (mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)''· 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)., 

(mg/kg-day)"' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

2.1E·09 

1.6E·09 

2.5E-07 

2.SE-09 

2.6E-07 

6.2E-05 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) ••· CHILD RECREATIONAL USERS TO GROUNDWATER 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES· 

DERMAL CONTACT: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U.S. EPA, July 2004 

DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD= DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM 2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV.; EVENT FREQUENCY (EVENTS/DAY) 
ED= EXPOSURE DURATION (YEARS) 
EF; EXPOSURE FREQUENCY (DAYS/YEAR) 

BW; BODY WEIGHT(KG) 
AT= AVERAGING TIME (DAYS) 

CHEMICAL GWCONC. ORGANIC OR t•(HR) !event 

(mg/L) INORGANIC? 
1,3-Dinitrobenzene 2.36E-04 0 2.21 E+OO 1.67E-01 
2,4,6-Trinitrotoluene 6.92E-03 0 4.71 E+OO 1.67E-01 
2,6·Dinitrotoluene 9.BBE-04 0 2.69E+OO 1.67E-01 
2-Amino-4,6-Dinitrotoluene 2.01 E-03 0 3.21E+OO 1.67E-01 
2-Nitrotoluene 1.35E-04 0 1.48E+OO 1.67E-01 
4-Amino-2,6-Dinitrotoluene 3.43E-03 0 3.21 E+OO 1.67E-01 
HMX 7.86E-02 0 1.15E+01 1.67E-01 
RDX 6.69E-01 0 4.42E+OO 1.67E-01 
Aluminum 2.BOE+OO 1.67E-01 
Antimony 3.71E-05 1.67E-01 
Arsenic 1.25E-03 1.67E-01 
Barium 4.79E-02 1.67E-01 
Bervllium 1.63E-03 1.67E-01 
Cadmium 1.34E-04 1.67E-01 
Chromium 2.18E-03 1.67E-01 
Cobalt 4.94E-02 1.67E-01 
Iron 2.19E+01 1.67E-01 
Lead 4.53E-03 1.67E-01 
Lithium 8.50E-02 1.67E-01 
Manqanese 1.79E+OO 1.67E-01 
Nickel 1.06E-01 1.67E-01 
Vanadium 1.?BE-03 1.67E-01 
Zinc 1.35E-01 1.67E-01 
Nitrite/Nitrate-N 6.73E+OO 1.67E-01 

FOR INORGANICS: 

FOR ORGANICS: 

T(HR) 

9.19E-01 
1.96E+OO 
1.12E+OO 
1.34E+OO 
6.15E-01 
1.34E+OO 
4.78E+OO 
1.84E+OO 

DAevent = Kp x C x tevent x CF 

IF tevent < t", DAevent = 2FA x Kp x C x CF x (6T x tevent/3.1416f 5 

IF tevent > t', DAevent =FA x Kp x C x CF x ((tevent/(1 + B)) + (2T x ((1+3B+3B)/(1 + B)2
))) 

WHERE: FA; FRACTION ABSORBED (DIMENSIONLESS) 
Kp; PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C; CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent; DURATION OF EVENT (HR/EVENT) 

CF; CONVERSION FACTOR (1 U1000 CM3
) 

t"; TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T; LAG TIME (HOUR/EVENT) 
B; BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp(CM/HR) B DAevent FA DAevent 

1.75E-03 3.73E·05 4.45E-10 1 4.45E-10 
9.64E-04 5.59E-03 1.06E-08 1 1.06E-08 
2.0?E-03 1.0?E-02 2.45E-09 1 2.45E-09 
6.41 E-04 3.46E-03 1.68E-09 1 1.68E-09 
8.91E-03 4.01E-02 1.0?E-09 1 1.0?E-09 
6.41 E-04 3.46E-03 2.87E-09 1 2.87E-09 
1.21E-04 8.01 E-04 2.35E-08 1 2.35E-08 
3.39E-04 1.94E-03 3.48E-07 1 3.48E-07 
1.00E-03 4.67E-07 1 4.67E-07 
1.00E-03 6.19E-12 1 6.19E-12 
1.00E-03 2.09E-10 1 2.09E-10 
1.00E-03 7.99E-09 1 7.99E-09 
1.00E-03 2.72E-10 1 2.72E-10 
1.00E-03 2.24E-11 1 2.24E-11 
2.00E-03 7.28E-10 1 7.28E-10 
1.00E-03 8.25E-09 1 8.25E-09 
1.00E-03 3.66E-06 1 3.66E-06 
1.00E-03 7.56E-10 1 7.56E-10 
1.00E-03 1.42E-08 1 1.42E-08 
1.00E-03 2.99E-07 1 2.99E-07 
2.00E-04 3.53E-09 1 3.53E-09 
1.00E-03 2.98E-10 1 2.98E-10 
6.00E-04 1.35E-08 1 1.35E-08 
1.00E-03 1.12E-06 1 1.12E-06 



Exposure 
Route 

Ingestion 

Scenario Tlmeframe: Future 
Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

1,3-Dinitrobenzene 2.36E-04 

2,4,6-Trinitrotoluene 6.92E-03 

2,6-Dinitrotoluene 9.88E-04 

2-Amino-4,6-Dinitrotoluene 2.01 E-03 

2-Nitrotoluene 1.35E-04 

4-Amino-2,6-Dlnitrotoluene 3.43E-03 

HMX 7.86E-02 

RDX 6.69E-01 

Aluminum 2.80E+OO 

Antimony 3.71E-05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2.18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium 8.SOE-02 

Manganese 1.79E+OO 

Nickel 1.06E-Ot 

Vanadium 1.78E-03 

Zinc 1.35E-Ot 

Nitrite/Nitrate-N 6.73E+OO 

(total) 

TABLE 7.73a · CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 
Units Value Units for Hazard Units 

Calculalion (1) 

mg/L 2.36E-04 mg/L M 1.1E-06 mg/kg·day 1.00E-04 

mg/L 6.92E-03 mg/L M 3.3E-05 mg/kg-day 5.00E-04 

mg/L 9.88E-04 mg/L M 4.7E-06 mg/kg-day 1.00E-03 

mg/L 2.01 E-03 mg/L M 9.5E-06 mg/kg-day 2.00E-04 

mg/L 1.35E-04 mg/L M 6.4E-07 mg/kg-day 2.30E-01 

mg/L 3.43E-03 mg/L M 1.6E-05 mg/kg-day 2.00E-04 

mg/L 7.86E-02 mg/L M 3.7E-04 mg/kg-day 5.00E-02 

mg/L 6.69E-01 mg/L M 3.2E-03 mg/kg-day 3.00E-03 

mg/L 2.80E+OO mg/L M t.3E-02 mg/kg-day 1.00E+OO 

mg/L 3.71E-05 mg/L M 1.8E-07 mg/kg-day 4.00E-04 

mg/L t .25E-03 mg/L M 5.9E-06 mg/kg-day 3.00E-04 

mg/L 4.79E-02 mg/L M 2.3E-04 mg/kg-day 7.00E-02 

mg/L t .63E-03 mg/L M 7.7E-06 mg/kg-day 2.00E-03 

mg/L t .34E-04 mg/L M 6.4E-07 mg/kg-day 5.00E-04 

mg/L 2.1BE-03 mg/L M t.OE-05 mg/kg-day 3.00E-03 

mg/L 4.94E-02 mg/L M 2.3E-04 mg/kg-day 2.00E-02 

mg/L 2.19E+01 mg/L M 1.0E-01 mg/kg-day 3.00E-01 

mg/L 4.53E-03 mg/L M 2.2E-05 mg/kg-day NA 

mg/L 8.SOE-02 mg/L M 4.0E-04 mg/kg-day 2.00E-03 

mg/L 1.79E+OO mg/L M 8.SE-03 mg/kg-day 2.40E-02 

mg/L 1.06E-01 mg/L M 5.0E-04 mg/kg-day 2.00E-02 

mg/L 1.78E-03 mg/L M 8.SE-06 mg/kg-day 1.00E-03 

mg/L 1.35E-01 mg/L M 6.4E-04 mg/kg-day 3.00E-01 

mg/L 6.73E+OO mg/L M 3.2E-02 mg/kg-day 1.00E-01 

Reference Reference Reference Hazard 
Dose Units Concentration Concentration Quotient 

Units 

mg/kg-day NA NA 1.1 E-02 

mg/kg-day NA NA 6.6E-02 

mg/kg-day NA NA 4.7E-03 

mg/kg-day NA NA 4.8E-02 

mg/kg-day NA NA 2.8E-06 

mg/kg-day NA NA 8 1 E-02 

mg/kg-day NA NA 7.5E-03 

mg/kg-day NA NA 1-1E~oo 

mg/kg-day NA NA 1.3E-02 

mg/kg-day NA NA 4.4E-04 

mg/kg-day NA NA 2.0E-02 

mg/kg-day NA NA 3.2E-03 

mg/kg-day NA NA 3.9E-03 

mg/kg-day NA NA 1.3E-03 

mg/kg-day NA NA 3.SE-03 

mg/kg-day NA NA 1.2E-02 

mg/kg-day NA NA 3.SE-01 

mg/kg-day NA NA 

mg/kg-day NA NA 2.0E-01 

mg/kg-day NA NA 3.SE-01 

mg/kg-day NA NA 2.SE-02 

mg/kg-day NA NA 8.SE-03 

mg/kg-day NA NA 2.1E-03 

mg/kg-day NA NA 3.2E-01 

2.6E+OO 



Exposure 

Route 

Dermal 

Scenario Timeframe: Future 
Medium: Groundwater 

Exposure Medium; Groundwater 
Exposure Point: Entire Site 
Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

1,3-Dinitrobenzene 2.36E-04 

2,4,6-Trinitrotoluene 6.92E-03 

2,6-Dinitrotoluene 9.88E-04 

2-Amino-4,6-Dinitrotoluene 2.01E-03 

2-Nitrotoluene 1.35E-04 

4-Amlno-2,6-Dinitrotoluene 3.43E-03 

HMX 7.86E-02 

RDX 6.69E-01 

Aluminum 2.80E+OO 

Antimony 3.71E-05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1,34E-04 

Chromium 2.18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lilhium 8.SOE-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc 1.35E-01 

Nitrlte/Nitrate-N 6.73E+OO 

(total) 

TABLE 7.73a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference 
EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 

Units Value Units for Hazard Uni ls 

Calculation (1) 

mg/L 2.36E-04 mg/L M 1.4E-08 mg/kg-day 1.00E-04 

mg/L 6.92E-03 mg/L M 3.3E-07 mg/kg-day 5.00E-04 

mg/L 9.88E-04 mg/L M 7.7E-08 mg/kg-day 1.00E-03 

mg/L 2.01E-03 mg/L M 5.3E-08 mg/kg-day 2.00E-04 

mg/L 1.35E-04 mg/L M 3.3E-08 mg/kg-day 1.00E-02 

mg/L 3.43E-03 mg/L M 9.0E-08 mg/kg-day 2.00E-04 

mg/L 7.86E-02 mg/L M 7.4E-07 mg/kg-day 5.00E-02 

mg/L 6.69E-01 mg/L M 1.1E-05 mg/kg-day 3.00E-03 

mg/L 2.80E+OO mg/L M 1.5E-05 mg/kg-day 1.00E+OO 

mg/L 3.71E-05 mg/L M 1.9E-10 mg/kg-day 6.00E-05 

mg/L 1.25E-03 mg/L M 6.5E-09 mg/kg-day 3.00E-04 

mg/L 4.79E-02 mg/L M 2.5E-07 mg/kg-day 4.90E-03 

mg/L 1.63E-03 mg/L M 8.5E-09 mg/kg-day 1.40E-05 

mg/L 1.34E-04 mg/L M 7.0E-10 mg/kg-day 2.50E-05 

mg/L 2.18E-03 mg/L M 2.3E-08 mg/kg-day 7.50E-05 

mg/L 4.94E-02 mg/L M 2.6E-07 mg/kg-day 2.00E-02 

mg/L 2.19E+01 mg/L M 1.1E-04 mg/kg-day 3.00E-01 

mg/L 4.53E-03 mg/L M 2.4E-08 mg/kg-day NA 

mg/L 8.50E-02 mg/L M 4.5E-07 mg/kg-day 2.00E-03 

mg/L 1.79E+OO mg/L M 9.4E-06 mg/kg-day 9.60E-04 

mg/L 1.06E-01 mg/L M 1.1E-07 mg/kg-day 8.00E-04 

mg/L 1.78E-03 mg/L M 9.3E-09 mg/kg-day 2.60E-05 

mg/L 1.35E-01 mg/L M 4.2E-07 mg/kg-day 3.00E-01 

mg/L 6.73E+OO mg/L M 3.5E-05 mg/kg-day 1.00E-01 

Reference Reference Reference 

Dose Units Concentration Concentration 

Units 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

1 .4E-04 

6.6E-04 

7.7E-05 

2.6E-04 

3.3E·06 

4.5E·04 

1 .5E·05 

3.6E-03 

1.5E·05 

3.2E-06 

2.2E-05 

5.1E·05 

6. lE-04 

2.8E-05 

3.0E-04 

1.3E-05 

3.8E-04 

2.2E-04 

9.8E-03 

1.4E-04 

3.6E-04 

1.4E-06 

3.5E-04 

1.8E·02 

2.6E+OO 



Exposure 
Route 

Ingestion 

TABLE 8.73a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Recreational User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

1,3·Dinitrobenzene 2.36E-04 

2,4,6-Trinitrotoluene 6.92E-03 

2,6-Dinitrotoluene 9.88E-04 

2-Amino-4,6-Dinitrotoluene 2.01 E-03 

2-Nitrotoluene 1.35E-04 

4-Amino-2,6-0initrotoluene 3.43E-03 

HMX 7.86E·02 

ROX 6.69E-01 

Aluminum 2.80E+OO 

Antimony 3.71 E-05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2.18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium 8.SOE-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc 1.35E-01 

Nitrite/Nitrate-N 6.73E+OO 

(total) 

Medium 

EPC 

Units 

mg/L 

mg IL 

mg/L 

mgll 

mg IL 

mg IL 

mg IL 

mg/L 

mg/L 

mgll 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mgll 

mg IL 

mg/L 

mg/L 

mg/L 

mgiL 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation ( 1) Units 

2.36E-04 mg IL M 3.2E-08 mg/kg-day 

6.92E·03 mg IL M 9.4E·07 mg/kg-day 

9.88E-04 mgll M 1.3E·07 mglkg-day 

2.0lE-03 mglL M 2.7E-07 mg/kg-day 

1.35E-04 mgll M 1.8E-08 mg/kg-day 

3.43E-03 mgll M 4.?E-07 mg/kg-day 

7.86E-02 mg/L M 1.1E-05 mg/kg-day 

6.69E-01 mgll M 9.1E-05 mg/kg-day 

2.80E+OO mgll M 3.8E-04 mg/kg-day 

3.71 E-05 mg/L M 5.0E-09 mg/kg-day 

1.25E·03 mg IL M 1.7E-07 mg/kg-day 

4.79E-02 mg IL M 6.5E·06 mglkg·day 

1.63E·03 mg/L M 2.2E·07 mg/kg-day 

1.34E·04 mg/L M 1.8E·08 mg/kg-day 

2.18E·03 mg/L M 3.0E·07 mg/kg-day 

4.94E·02 mg IL M 6.7E·06 mglkg·day 

2.19E+01 mg/L M 3.0E·03 mglkg·day 

4.53E·03 mg/L M 6.1E·07 mglkg·day 

8.50E·02 mg IL M 1.2E·05 mg/kg-day 

1.79E+OO mg/L M 2.4E·04 mg/kg-day 

1.06E·01 mglL M 1.4E·05 mg/kg-day 

1.78E·03 mg IL M 2.4E·07 mglkg·day 

1.35E·01 mg IL M 1.8E·05 mg/kg-day 

6.73E+OO mg/L M 9.1E·04 mg/kg-day 

Cancer Slope Cancer Slope Cancer 
Factor Factor Units Risk 

(mg/kg-day)' 

3.00E-02 (mglkg·day)" 2.8E-08 

(mglkg·day)'' 

(mglkg·day)" 

2.30E·01 (mg/kg-day)'' 4.2E·09 

(mglkg-day)" 

(mg/kg-day)" 

1.10E-01 (mg/kg-day)'' 1.0E·05 

(mg/kg-day)" 

(mg/kg-day)'' 

1.50E+OO (mg/kg-day)' 2.5E·07 

(mglkg·day)'' 

(mglkg·day)'' 

(mglkg·day)'' 

(mg/kg-day)" 

(mglkg·day)'' 

(mglkg·day)"' 

(mg/kg-day)" 

(mglkg·day)" 

(mg/kg-day)" 

(mglkg·day)" 

(mglkg·day)'' 

(mglkg·day)'' 

(mg/kg-day)" 

1.0E-05 



Exposure 

Route 

Dermal 

TABLE 8.73a • CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Recrealional User 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

1,3-Dinitrobenzene 2.36E-04 

2,4,6-Trinitrotoluene 6.92E-03 

2,6-Dinitrotoluene 9.BBE-04 

2-Amino-4,6-Dinitrotoluene 2.01 E-03 

2-Nitrotoluene 1.35E-04 

4-Amino-2,6-Dinitrotoluene 3.43E-03 

HMX 7.86E-02 

RDX 6.69E-01 

Aluminum 2.BOE+OO 

Antimony 3.71E-05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2.18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium 8.50E-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc 1.35E-01 

Nitrite/Nitrate-N 6.73E+OO 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.36E-04 mg/L M 4.0E-10 mg/kg-day 

6.92E-03 mg/L M 9.5E-09 mg/kg-day 

9.BBE-04 mg/L M 2.2E-09 mg/Kg-day 

2.0lE-03 mg/L M 1.5E-09 mg/kg-day 

1.35E-04 mg/L M 9.6E-10 mg/kg-day 

3.43E-03 mg/L M 2.SE-09 mg/kg-day 

7.86E-02 mg/L M 2.lE-08 mg/kg-day 

6.69E-01 mg/L M 3.lE-07 mg/kg-day 

2.BOE+OO mg/L M 4.2E-07 mg/kg-day 

3.71 E-05 mg/L M 5.5E-12 mg/kg-day 

1.25E-03 mg/L M 1.9E-10 mg/kg-day 

4.79E-02 mg/L M 7.2E-09 mg/kg-day 

1.63E-03 mg/L M 2.4E-10 mg/kg-day 

1.34E-04 mg/L M 2.0E-11 mg/kg-day. 

2. lBE-03 mg/L M 6.5E-10 mg/kg-day 

4.94E-02 mg/L M 7.4E-09 mg/kg-day 

2. 19E+01 mg/L M 3.3E-06 mg/kg-day 

4.53E-03 mg/L M 6.BE-10 mg/kg-day 

B.50E-02 mg/L M 1.3E-OB mg/kg-day 

1.79E+OO mg/L M 2.7E-07 mg/kg-day 

1.0SE-01 mg/L M 3.2E-09 mg/kg-day 

1.78E-03 mg/L M 2.7E-10 mg/kg-day 

1.35E-01 mg/L M 1.2E-OB mg/kg-day 

6.73E+OO mg/L M 1.0E-06 mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

(mg/kg-day)' 

3.00E-02 (mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

2.30E-01 (mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)·' 

1.lOE-01 (mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

1.50E+OO (mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

2.BE-10 

2.2E-10 

3.4E-OB 

2.BE-10 

3.SE-08 

1.0E-05 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Recreational User 

Receptor Age: Adult 

Paramete Parameter Definition 

Code 

Cgw Chemical Concentration in Ground Water 

IRgw Water Ingestion Rate 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Cgw Chemical Concentration in Ground Waler 

A Skin Surface Area 

DAevent Absorbed Dose per Event 

EV Event Frequency 

ED Exposure Duration 

EF Exposure Frequency 

tevent Duration of Event 

r Time to reach steady state 

T Lag Time 

B Bunge Model Constant 

Kp Permeability Coefficient from Water 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

TABLE 4.74 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

ADULT RECREATIONAL USERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Units RME RME 

Value Rationale/ 

Reference 

mg/L Max or 95% UCL U.S. EPA, December 2002 

L/day 1 Professional Judgement 

days/year 52 Professional Judgement 

years 24 U,S. EPA, May 1993 

kg 70 U.S. EPA, May 1993 

days 25,550 U.S. EPA, December 1989 

days 8,760 U.S. EPA, December 1989 

mg/L Max or 95% UCL U.S. EPA, December 2002 

cm 2 18,000 U.S. EPA, July 2004 

ma/cm2-event chemical-specific U.S. EPA, July 2004 

event/day 1 Professional Judgement 

years 24 U.S. EPA, May 1993 

days/year 52 U.S. EPA, May 1993 

hour/event 0.25 U.S. EPA, July 2004 

hour/event chemical-specific U.S. EPA, July 2004 

hour/event chemical-specific U.S. EPA, July 2004 

dimensionless chemical-specific U.S. EPA, July 2004 

cm/hour chemical-specific U.S. EPA, July 2004 

kg 70 U.S. EPA. May 1993 

days 25,550 U.S. EPA, December 1989 

days 8,760 U.S. EPA, December 1989 

ua11y lntaKe t;a1cu1at1ons 
Ingestion Intake= (IRgw x EF x ED) I (SW x AT) 
Dermal Intake= (Ax EV x ED x EF) I (SW x AT) 

CTE 

Value 

Maximum 

1 

26 

7 

70 

25,550 

2,555 

Maximum 

18,000 

chemical-specific 

1 

7 

26 

0.167 

chemical-specific 

chemical-specific 

chemical-specific 

chemical-specific 

70 

25,550 

2,555 

CTE 

Rationale/ 

Reference 

U.S. EPA, December 2002 

Professional Judgement 

Professional Judgement 

U.S. EPA, May 1993 

U.S. EPA, May 1993 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

U.S. EPA, December 2002 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

Professional Judgement 

U.S. EPA, May 1993 

U.S. EPA, May 1993 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, May 1993 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

Cancer Ingestion lntake(RME) = 6.98E-04 
Noncancer Ingestion lntake(RME) = 2.04E-03 

Cancer Ingestion lntake(CTE) = 1.02E-04 
Noncancer Ingestion lntake(CTE} = 1.02E-03 

Cancer Dermal lntake(RME) = 1.26E+01 
Noncancer Dermal lntake(RME) = 3.66E+01 

Cancer Dermal lntake(CTE) = 1.83E+OO 
Noncancer Dermal lntake(CTE) = 1.83E+01 

Intake Equation/ 

Model Name 

Ingestion CDI (mg/kg/day) = 

Cgw x IRgw x EF x ED 

BW x AT 

CDI = Chronic Daily Intake 

U.S. EPA, December 1989 

The equations and parameters for 

for estimating DAevent and the chemical-

specific dermally absorbed dose from 

water (DAD) are provided in Section 7 .3.4. 

of the text. 

USEPA, July 2004 

SWMU13GWAdultRecrRME.xls 



CALCULATION OF DAevent ·EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER . 
REASONABLE MAXIMUM EXPOSURE (RM ••• ADULT RECREATIONAL USERS TO GROUNDWATER 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES· 

DERMAL CONTACT: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U.S. EPA, July 2004 

DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD= DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV= EVENT FREQUENCY (EVENTS/DAY) 
ED= EXPOSURE DURATION (YEARS) 
EF =EXPOSURE FREQUENCY (DAYS/YEAR) 

BW =BODY WEIGHT(KG) 
AT= AVERAGING TIME (DAYS) 

CHEMICAL GWCONC. ORGANIC OR I" (HR) !event 
(mg/L) INORGANIC? 

1,3-Dinitrobenzene 2.36E-04 0 2.21 E+OO -2.50E-01 
2,4,6-Trinitrotoluene 6.92E-03 0 4.71 E+OO 2.50E-01 
2,6-Dinitrotoluene 9.BBE-04 0 2.69E+OO 2.50E-01 
2-Amino-4,6-Dinitrotoluene 2.01 E-03 0 3.21 E+OO 2.50E-01 
2-Nitrotoluene 1.35E-04 0 1.48E+OO 2.5DE-01 
4-Amino-2,6-Dinitrotoluene 3.43E-03 0 3.21E+OO 2.50E-01 
HMX 7.86E-02 0 1.15E+01 2.50E-01 
ROX 6.69E-01 0 4.42E+OO 2.50E-01 
Aluminum 2.BOE+OO 2.50E-01 
Antimony 3.71 E-05 2.50E-01 
Arsenic 1.25E-03 2.50E-01 
Barium 4.79E-02 2.50E-01 
Bervllium 1.63E-03 2.50E-01 
Cadmium 1.34E-04 2.50E-01 
Chromium 2.18E-03 2.50E-01 
Cobalt 4.94E-02 2.50E-01 
Iron 2.19E+01 2.50E-01 
Lead 4.53E-03 2.50E-01 
Lithium 8.50E-02 2.50E-01 
Manaanese 1.79E+OO 2.50E-01 
Nickel 1.06E-01 2.50E-01 
Vanadium 1.78E-03 2.50E-01 
Zinc 1.35E-01 2.50E-01 
Nitrite/Nitrate-N 6.73E+OO 2.50E-01 

FOR INORGANICS: 

FOR ORGANICS: 

T (HR) 

9.19E-01 
1.96E+OO 
1.12E+OO 
1.34E+OO 
6.15E-01 
1.34E+OO 
4.78E+OO 
1.84E+OO 

DAevent = Kp x C x tevent x CF 

IF tevent < t', DAevent = 2FA x Kp x C x CF x (6T x tevent/3.1416f 5 

IF tevent > t', DAevent =FA x Kp x C x CF x ((tevent/(1 + B)) + (2T x ((1+3B+3B)/(1 + B)2
))) 

WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 
Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent =DURATION OF EVENT (HR/EVENT) 

CF= CONVERSION FACTOR (1U1000 CM3
) 

r =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T =LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp (CM/HR) B DAevent FA DAevent 

1.75E-03 3.73E-05 5.45E-10 1 5.45E-10 
9.64E-04 5.59E-03 1.29E-08 1 1.29E-08 
2.07E-03 1.07E-02 2.99E-09 1 2.99E-09 
6.41 E-04 3.46E-03 2.06E-09 1 2.06E-09 
8.91E-03 4.01E-02 1.31E-09 1 1.31E-09 
6.41 E-04 3.46E-03 3.51 E-09 1 3.51 E-09 
1.21E-04 8.01 E-04 2.87E-08 1 2.87E-08 
3.39E-04 1.94E-03 4.25E-07 1 4.25E-07 
1.00E-03 6.99E-07 1 6.99E-07 
1.00E-03 9.27E-12 1 9.27E-12 
1.00E-03 3.12E-10 1 3.12E-10 
1.00E-03 1.20E-08 1 1.20E-08 
1.00E-03 4.0BE-10 1 4.0BE-10 
1.00E-03 3.35E-11 1 3.35E-11 
2.00E-03 1.09E-09 1 1.09E-09 
1.00E-03 1.23E-08 1 1.23E-08 
1.00E-03 5.48E-06 1 5.48E-06 
1.00E-03 1.13E-09 1 1.13E-09 
1.00E-03 2.13E-08 1 2.13E-08 
1.00E-03 4.48E-07 1 4.48E-07 
2.00E-04 5.29E-09 1 5.29E-09 
1.00E-03 4.46E-10 1 4.46E-10 
6.00E-04 2.02E-08 1 2.02E-08 
1.00E-03 1.68E-06 1 1.68E-06 



Exposure 
Route 

Ingestion 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Entire Site 
Receptor Population: Recreational User 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

1,3-Dinitrobenzene 2.36E·04 

2,4,6-Trinitrotoluene 6.92E·03 

2,6-Dinitrotoluene 9.BBE-04 

2-Amino-4,6-Dinitrotoluene 2.01E-03 

2-Nitrotoluene . 1.35E-04 

4-Amino-2,6-Dlnltrotoluene 3.43E-03 

HMX 7.86E-02 

ROX 6.69E·01 

Aluminum 2.80E+OO 

Antimony 3.71E-05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2. 18E-03 

Cobalt 4.94E-02 

Iron 2. 19E+01 

Lead 4.53E-03 

Lithium 8.50E-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc 1.35E-01 

Nitrite/Nltrate-N 6.73E+OO 

(total) 

TABLE 7.74. REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference 
EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 
Units Value Units for Hazard Units 

Calculation (1) 

mg/L 2.36E-04 mg/L M 4.BE-07 mg/kg-day 1.00E-04 

mg/L 6.92E·03 mg/L M 1 .4E-05 mg/kg-day 5.00E-04 

mg/L 9.SBE-04 mg/L M 2.0E-06 mg/kg-day 1 .OOE-03 

mg/L 2.01E-03 mg/L M 4.1E-06 mg/kg-day 2.00E-04 

mg/L 1.35E-04 mg/L M 2.BE-07 mg/kg-day 2.30E-01 

mg/L 3.43E·03 mg/L M 7.0E-06 mg/kg-day 2.00E-04 

mg/L 7.86E·02 mg/L M 1.6E-04 mg/kg-day 5.00E-02 

mg/L 6.69E-01 mg/L M 1 .4E-03 mg/kg-day 3.00E-03 

mg/L 2.80E+OO mg/L M 5.7E·03 mg/kg-day 1.00E+OO 

mg/L 3.71E·05 mg/L M 7.5E-08 mg/kg-day 4.00E-04 

mg/L 1 .25E·03 mg/L M 2.5E-06 mg/kg-day 3.00E-04 

mg/L 4.79E·02 mg/L M 9.7E-05 mg/kg-day 7.00E-02 

mg/L 1 .63E·03 mg/L M 3.3E-06 mg/kg-day 2.00E-03 

mg/L 1.34E-04 mg/L M 2.7E-07 mg/kg-day 5.00E-04 

mg/L 2. 18E·03 mg/L M 4.4E·06 mg/kg-day 3.00E-03 

mg/L 4.94E·02 mg/L M 1.0E-04 mg/kg-day 2.00E-02 

mg/L 2.19E+01 mg/L M 4.SE-02 mg/kg-day 3.00E-01 

mg/L 4.53E-03 mg/L M 9.2E-06 mg/kg-day NA 

mg/L 8.SOE-02 mg/L M 1.7E-04 mg/kg-day 2.00E-03 

mg/L 1 .79E+OO mg/L M 3.6E-03 mg/kg-day 2.40E-02 

mg/L 1.0SE-01 mg/L M 2.2E-04 mg/kg-day 2.00E-02 

mg/L 1.78E-03 mg/L M 3.6E-06 mg/kg-day 1.00E-03 

mg/L 1.35E-01 mg/L M 2.7E-04 mg/kg-day 3.00E-01 

mg/L 6.73E+OO mg/L M 1.4E-02 mg/kg-day 1.00E-01 

Reference Reference Reference Hazard 

Dose Units Concentration Concentration Quotient 

Units 

mg/kg-day NA NA 4.SE-03 

mg/kg-day NA NA 2.BE-02 

mg/kg-day NA NA 2.0E-03 

mg/kg-day NA NA 2.0E-02 

mg/kg-day NA NA 12E-06 

mg/kg-day NA NA 3.5E-02 

mg/kg-day NA NA 3.2E-03 

mg/kg-day NA NA 4.5E-01 

mg/kg-day NA NA 5.7E-03 

mg/kg-day NA NA 1.9E-04 

mg/kg-day NA NA 8.5E-03 

mg/kg-day NA NA 1.4E-03 

mg/kg-day NA NA 1.7E-03 

mg/kg-day NA NA 5.5E-04 

mg/kg-day NA NA 1.5E-03 

mg/kg-day NA NA 5.0E-03 

mg/kg-day NA NA 1.SE-01 

mg/kg-day NA NA 

mg/kg-day NA NA 8.7E-02 

mg/kg-day NA NA 1.SE-01 

mg/kg-day NA NA 1.1E-02 

mg/kg-day NA NA 36E-03 

mg/kg-day NA NA 92E-04 

mg/kg-day NA NA 14E-01 

1.1E+OO 



Exposure 
Route 

Dermal 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Entire Site 
Receptor Population: Recreational User 
Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1,3-Dinitrobenzene 2.36E-04 

2,4, 6-Trinitrotoluene 6.92E-03 

2,6-Dinitrotoluene 9.88E-04 

2-Amino-4,6-Dlnitrotoluene 2.0lE-03 

2-Nitrotoluene 1.35E-04 

4-Amino-2,6-Dinitrotoluene 3.43E-03 

HMX 7.86E-02 

ROX 6.69E-01 

Aluminum 2.80E+OO 

Antimony 3.71E-05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium. 1.63E-03 

Cadmium 1.34E-04 

Chromium 2.18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium 8.50E-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc 1.35E-01 

Nitrite/Nitrate-N 6.73E+OO 

(total) 

TABLE 7.74- REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 
Units Value Units for Hazard Units 

Calculation (1) 

mg/L 2.36E-04 mg/L M 2.0E-08 mg/kg-day 1.00E-04 

mg/L 6.92E-03 mg/L M 4.7E-07 mg/kg-day 5.00E-04 

mg/L 9.88E-04 mg/L M 1.1E-07 mg/kg-day 1.00E-03 

mg/L 2.01E-03 mg/L M 7.5E-08 mg/kg-day 2.00E-04 

mg/L 1.35E-04 mg/L M 4.8E-08 mg/kg-day 1.00E-02 

mg/L 3.43E-03 mg/L M 1.3E-07 mg/kg-day 2.00E-04 

mg/L 7.86E-02 mg/L M 1.1E-06 mg/kg-day 5.00E-02 

mg/L 6.69E-01 mg/L M 1.6E-05 mg/kg-day 3.00E-03 

mg/L 2.80E+OO mg/L M 2.6E-05 mg/kg-day 1.00E+OO 

mg/L 3.71E-05 mg/L M 3.4E-10 mg/kg-day 6.00E-05 

mg/L 1.25E-03 mg/L M 1.1E-08 mg/kg-day 3.00E-04 

mg/L 4.79E-02 mg/L M 4.4E-07 mg/kg-day 4.90E-03 

mg/L 1.63E-03 mg/L M 1.5E-08 mg/kg-day 1.40E-05 

mg/L 1.34E-04 mg/L M 1.2E-09 mg/kg-day 2.50E-05 

mg/L 2.18E-03 mg/L M 4.0E-08 mg/kg-day 7.50E-05 

mg/L 4.94E-02 mg/L M 4.5E-07 mg/kg-day 2.00E-02 

mg/L 2.19E+01 mg/L M 2.0E-04 mg/kg-day 3.00E-01 

mg/L 4.53E-03 mg/L M 4.1E-08 mg/kg-day NA 

mg/L 8.50E-02 mg/L M 7.8E-07 mg/kg-day 2.00E-03 

mg/L 1.79E+OO mg/L M 1.6E-05 mg/kg-day 9.60E-04 

mg/L 1.06E-01 mg/L M 1.9E-07 mg/kg-day 8.00E-04 

mg/L 1.78E-03 mg/L M 1.6E-08 mg/kg-day 2.60E-05 

mg/L 1.35E-01 mg/L M 7.4E-07 mg/kg-day 3.00E-01 

mg/L 6.73E+OO mg/L M 6.2E-05 mg/kg-day 1.00E-01 

Reference Reference Reference 

Dose Units Concenlration Concentraflon 
Units 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 
Quotient 

2.0E-04 

9.SE-04 

1.1 E-04 

3.8E-04 

4.8E-06 

6.4E-04 

2.1E-05 

5.2E-03 

2.6E-05 

5.7E-06 

3.8E-05 

8.9E-05 

1.1E-03 

4.9E-05 

5.3E-04 

2.3E-05 

6.7E-04 

3.9E-04 

1.7E-02 

2.4E-04 

6.3E-04 

2.SE-06 

6.2E-04 

2.9E-02 

1.1E+OO 



Exposure 

Route 

Ingestion 

TABLE B.74 · REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

'1,3-Dinitrobenzene 2.36E-04 

2,4,6-T rinitrotoluene 6.92E-03 

2,6-Dinitrotoluene 9,BBE-04 

2-Amino-4,6-0initrotoluene 2.01E-03 

2-Nitrotoluene 1.35E-04 

4-Amino-2,6-Dinitrotoluene 3.43E-03 

HMX 7.86E-02 

ROX 6.69E-01 

Aluminum 2.80E+OO 

Antimony 3.71 E-05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2.18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium 8.50E-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc. 1.35E-01 

Nitrite/Nitrate-N 6.73E+OO 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l 

mg/L 

mg/l 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.36E-04 mg/L M 1.6E-07 mg/kg-day 

6.92E-03 mg/L M 4.BE-06 mg/kg-day 

9.BBE-04 mg/L M 6.9E-07 mg/kg-day 

2.01E-03 mg/L M 1.4E-06 mg/kg-day 

1.35E-04 mg/L M 9.4E-08 mg/kg-day 

3.43E-03 mg/L M 2.4E-06 mg/kg-day 

7.86E-02 mg/L M 5.5E-05 mg/kg-day 

6.69E-01 mg/L M 4.?E-04 mg/kg-day 

2.BOE+OO mg/L M 2.0E-03 mg/kg-day 

3.71 E-05 mg/L M 2.6E-08 mg/kg-day 

1.25E-03 mg/L M 8.7E-07 mg/kg-day 

4.79E-02 mg/l M 3.3E-05 mg/kg-day 

1.63E-03 mg/l M 1.1E-06 mg/kg-day 

1.34E-04 mg/L M 9.3E-08 mg/kg-day 

2.18E-03 mg/L M 1.5E-06 mg/kg-day 

4.94E-02 mg/L M 3.4E-05 mg/kg-day 

2.19E+01 mg/l M 1.5E-02 mg/kg-day 

4.53E-03 mg/L M 3.2E-06 mg/kg-day 

8.50E-02 mg/l M 5.9E-05 mg/kg-day 

1.79E+OO mg/l M 1.3E-03 mg/kg-day 

1.06E-01 mg/l M 7.4E-05 mg/kg-day 

1.78E-03 mg/L M 1.2E-06 mg/kg-day 

1.35E-01 mg/L M 9.4E-05 mg/kg-day 

6.73E+OO mg/L M 4.7E-03 mg/kg-day 

Cancer Slope Cancer Slope Cancer 
Factor Factor Units Risk 

(mg/kg-day)' 

3.00E-02 (mg/kg-day)'' 1.4E-07 

(mg/kg-day)'' 

(mg/kg-day)'' 

2.30E-01 (mg/kg-day)'' 2.2E-08 

(mg/kg-day)'' 

(mg/kg-day)'' 

1.10E-01 (mg/kg-day)'' 5.1E-05 

(mg/kg-day)'' 

(mg/kg-day)'' 

1.50E+OO (mg/kg-day)'' 1.3E-06 

(mg/kg-day)" 

(mg/kg-day)' 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)' 

(mg/kg-day)' 

5.3E·05 



Exposure 

Route 

Dermal 

TABLE 8.74 - REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1,3-Dinitrobenzene 2.36E-04 

2,4,6-Trinitrotoluene 6.92E-03 

2,6-Dinitrotoluene 9.BBE-04 

2-Amino-4,6-Dinitrotoluene 2.01 E-03 

2-Nitrotoluene 1.35E-04 

4-Amino-2,6-Dinilrotoluene 3.43E-03 

HMX 7.86E-02 

ROX 6.69E-01 

Aluminum 2.BOE+OO 

Antimony 3.71 E-05 

Arsenic 1.25E·03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2.1BE-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium B.50E-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc 1.35E-01 

Nitrite/Nitrate-N 6.73E+OO 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected ln!ake ln!ake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Unils 

2.36E-04 mg/L M 6.BE-09 mg/kg-day 

6.92E-03 mg/L M 1.6E-07 mg/kg-day 

9.BBE-04 mg/L M 3.BE-08 mg/kg-day 

2.01E-03 mg/L M 2.6E-OB mg/kg-day 

1.35E-04 mg/L M 1.6E-OB mg/kg-day 

3.43E-03 mg/L M 4.4E-OB mg/kg-day 

7.86E-02 mg/L M 3.6E-07 mg/kg-day 

6.69E-01 mg/L M 5.3E-06 mg/kg-day 

2.BOE+OO mg/L M B.BE-06 mg/kg-day 

3.71 E-05 mg/L M 1.2E-10 mg/kg-day 

1.25E-03 mg/L M 3.9E-09 mg/kg-day 

4.79E-02 mg/L M 1.SE-07 mg/kg-day. 

1.63E-03 mg/L M 5.1E-09 mg/kg-day 

1.34E-04 mg/L M 4.2E-10 mg/kg-day 

2.1BE-03 mg/L M 1.4E-OB mg/kg-day 

4.94E-02 mg/L M 1.6E-07 mg/kg-day 

2.19E+01 mg/L M 6.9E-05 mg/kg-day 

4.53E-03 mg/L M 1.4E-OB mg/kg-day 

B.50E-02 mg/L M 2.7E-07 mg/kg-day 

1.79E+OO mg/L M 5.6E-06 mg/kg-day 

1.06E-01 mg/L M 6.6E-08 mg/kg-day 

1.7BE-03 mg/L M 5.6E-09 mg/kg-day 

1.35E-01 mg/L M 2.5E-07 mg/kg-day 

6.73E+OO mg/L M 2.1E-05 mg/kg-day 

Cancer Slope Cancer Slope 

Factor Faclor Units 

(mg/kg-day)" 

3.00E-02 (mg/kg-day)'' 

(mg/kg-day)"' 

(mg/kg-day)"' 

2.30E-01 (mg/kg·day)"' 

(mg/kg-day)'' 

(mg/kg-day)"' 

1.10E-01 (mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

1.50E+OO (mg/kg-day)'' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)'' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)" 

(mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

4 9E-09 

3.BE-09 

5.9E-07 

5.9E-09 

6.0E-07 

5.3E-05 



TABLE 3-2 

ANALYTICAL DETECTION LIMITS - ORGANICS 
SWMU 6 - INERT LANDFILL SEEPAGE TRENCHES AND 

SWMU 14- INERT LANDFILL 
MCAS BEAUFORT, SOUTH CAROLINA 

PAGE 1 OF9 

Reporting Limit!1> 

Parameter Aqueous Samples Solid Samples 
(µg/L)(2) (µg/kg)(3) 

Volatile Organic Compounds (TCL and Appendix IX) 

1, 1, 1,2-Tetrachloroethane<4l 10 NA 

1, 1, 1-trichloroethane 10 10 

1, 1,2-trichloro-1,2,2-trifluorethane<5l 10 10 

1 , 1,2,2-tetrachloroethane 10 10 

1, 1,2-trichloroethane 10 10 

1, 1-dichloroethane 10 10 

1 , 1-dichloroethene 10 10 

1,2,3-Trichlorobenzene<5l 10 10 

1,2,3-Trichloropropane<4l 10 NA 

1,2,4-trichlorobenzene 10 10 

1,2-Dibromo-3-Chloropropane 10 10 

1,2-Dibromoethane 10 10 

1 ,2-dichlorobenzene 10 10 

1,2-dichloroethane 10 10 

1 ,2-dichloropropane 10 10 

1 ,3-dichlorobenzene 10 10 

1,4-dichlorobenzene 10 10 

1,4-Dioxane<4l 10 NA 

2-butanone (methyl ethyl ketone) 10 10 

Chloroprene<4l 10 NA 

2-hexanone 10 10 

4-methyl-2-pentanone 10 10 

Acetone 10 10 

Acetonitrile<4l 10 NA 

Acrolein<4l 10 NA 

Acrylonitrile<4l 10 NA 

Allyl Chloride<4l 10 NA 

Benzene 10 10 

Bromochloromethane<5l 10 10 

Bromodichloromethane 10 10 

Bromoform 10 10 

Bromomethane 10 10 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) --- ADULT RECREATIONAL USERS TO GROUNDWATER 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES· 

DERMAL CONTACT: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

US EPA July 2004 .. 

DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD= DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV= EVENT FREQUENCY (EVENTS/DAY) 
ED= EXPOSURE DURATION (YEARS) 
EF =EXPOSURE FREQUENCY (DAYS/YEAR) 

BW =BODY WEIGHT(KG) 
AT= AVERAGING TIME (DAYS) 

CHEMICAL GWCONC. ORGANIC OR t•(HR) tevent 
(mg/L) INORGANIC? 

1,3-Dinitrobenzene 2.36E-04 0 2.21 E+OO 1.67E-01 
2,4,6-T rinitrotoluene 6.92E-03 0 4.71E+OO 1.67E-01 
2,6-Dinitrotoluene 9.88E-04 0 2.69E.+OO 1.67E-01 
2-Amino-4,6-Dinitrotoluene 2.01E·03 0 3.21 E+OO 1.67E-01 
2-Nitrotoluene 1.35E-04 0 1.48E+OO 1.67E-01 
4-Amino-2,6-Dinitrotoluene 3.43E-03 0 3.21 E+OO 1.67E·01 
HMX 7.86E-02 0 1.15E+01 1.67E-01 
RDX 6.69E·01 0 4.42E+OO 1.67E-01 
Aluminum 2.80E+OO 1.67E-01 
Antimony 3.71 E-05 1.67E-01 
Arsenic 1.25E-03 1.67E-01 
Barium 4.79E-02 1.67E-01 
Beryllium 1.63E-03 1.67E-01 
Cadmium 1.34E-04 1.67E-01 
Chromium 2.18E-03 1.67E-01 
Cobalt 4.94E-02 1.67E·01 
Iron 2.19E+01 1.67E-01 
Lead 4.53E-03 I 1.67E-01 
Lithium 8.50E-02 i 1.67E-01 
Manganese 1.79E+OO i 1.67E-01 
Nickel 1.06E-01 i 1.67E-01 
Vanadium 1.78E-03 i 1.67E-01 
Zinc 1.35E-01 i 1.67E-01 
Nitrite/Nitrate-N 6.73E+OO i 1.67E-01 

FOR INORGANICS: 

FOR ORGANICS: 

T(HR) 

9.19E-01 
1.96E+OO 
1.12E+OO 
1.34E+OO 
6.15E·01 
1.34E+OO 
4.78E+OO 
1.84E+OO 

DAevent = Kp x C x tevent x CF 

IF tevent < r, DAevent = 2FA x Kp x C x CF x (6T x tevenV3.1416f5 

IF tevent >I', DAevent =FA x Kp x C x CF x ((tevent/(1 + B)) + (2T x ((1+3B+3Ei')/(1 + 6)2
))) 

WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 
Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent =DURATION OF EVENT (HR/EVENT) 

CF= CONVERSION FACTOR (1 U1000 CM3
) 

I'= TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T =LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp (CM/HR) B DAevent FA DAevent 

1.75E-03 3.73E·05 4.45E·10 1 4.45E·10 
9.64E·04 5.59E·03 1.06E·08 1 1.06E-08 
2.0?E-03 1.0?E-02 2.45E-09 1 2.45E-09 
6.41 E-04 3.46E·03 1.68E-09 1 1.68E-09 
8.91E-03 4.01 E-02 1.0?E-09 1 1.0?E-09 
6.41 E-04 3.46E-03 2.87E-09 1 2.87E-09 
1.21E-04 8.01 E-04 2.35E-08 1 2.35E-08 
3.39E-04 1.94E-03 3.48E-07 1 3.48E-07 
1.00E-03 4.67E-07 1 4.67E·07 
1.00E-03 6.19E-12 1 6.19E-12 
1.00E-03 2.09E-10 1 2.09E-10 
1.00E-03 7.99E-09 1 7.99E-09 
1.00E-03 2.72E·10 1 2.72E-10 
1.00E-03 2.24E-11 1 2.24E-11 
2.00E-03 7.28E-10 1 7.28E-10 
1.00E-03 8.25E-09 1 8.25E·09 
1.00E-03 3.66E-06 1 3.66E-06 
1.00E-03 7.56E-10 1 7.56E-10 
1.00E-03 1.42E·08 1 1.42E·08 
1.00E-03 2.99E-07 1 2.99E-07 
2.00E-04 3.53E·09 1 3.53E-09 
1.00E-03 2.98E-10 1 2.98E·10 
6.00E-04 1.35E-08 1 1.35E-08 
1.00E-03 1.12E·06 1 1.12E-06 



Exposure 
Route 

Ingestion 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Entire Site 
Receptor Population: Recreational User 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

1,3-0initrobenzene 2.36E-04 

2,4,6-Trlnitrotoluene 6.92E-03 

2,6-Dinitrotoluene 9.88E-04 

2-Amlno-4,6·Dinitrotoluene 2.01E-03 

2-Nitrotoluene 1.35E-04 

4-Amino-2,6-Dinitrotoluene 3.43E-03 

HMX 7.86E·02 

RDX 6.69E·01 

Aluminum 2.80E+OO 

Antimony 3.71E-05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2.18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium 8.50E-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc 1.35E-01 

Nitrite/Nitrate-N 6.73E+OO 

(total) 

TABLE 7.74a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION DF NON-CANCER HAZARDS FROM EXPOSURE DF ADULT RECREATIONAL USERS TD GROUNDWATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference 
EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 
Units Value Units for Hazard Units 

Calculation (1) 

mg/L 2.36E-04 mg/L M 2.4E-07 mg/kg-day 1.00E·04 

mg/L 6.92E-03 mg/L M 7.0E-06 mg/kg-day 5.00E·04 

mg/L 9.88E-04 mg/L M 1.0E-06 mg/kg-day 1.00E·03 

mg/L 2.01E-03 mg/L M 2.0E-06 mg/kg-day 2.00E·04 

mg/L 1.35E-04 mg/L M 1.4E·07 mg/kg-day 2.30E-01 

mg/L 3.43E-03 mg/L M 3.5E·06 mg/kg-day 2.00E·04 

mg/L 7.86E·02 mg/L M 8.0E·05 mg/kg-day 5.00E·02 

mg/L 6.69E·01 mg/L M 6.8E·04 mg/kg-day 3.00E·03 

mg/L 2.80E+OO mg/L M 2.8E-03 mg/kg-day 1.00E+OO 

mg/L 3.71E·05 mg/L M 3.8E-08 mg/kg-day 4.00E·04 

mg/L 1.25E-03 mg/L M 1.3E-06 mg/kg·day 3.00E-04 

mg/L 4.79E·02 mg/L M 4.9E-05 mg/kg·day 7.00E·02 

mg/L 1.63E·03 mg/L M 1.7E-06 mg/kg·day 2.00E-03 

mg/L 1.34E-04 mg/L M 1.4E-07 mg/kg-day 5.00E-04 

mg/L 2.18E-03 mg/L M 2.2E-06 mg/kg-day 3.00E-03 

mg/L 4.94E-02 mg/L M 5.0E-05 mg/kg-day 2.00E-02 

mg/L 2.19E+01 mg/L M 2.2E-02 mg/kg-day 3.00E-01 

mg/L 4.53E-03 mg/L M 4.6E-06 mg/kg·day NA 

mg/L 8.50E-02 mg/L M 8.7E-05 mg/kg-day 2.00E-03 

mg/L 1.79E+OO mg/L M 1.8E-03 mg/kg-day 2.40E-02 

mg/L 1.06E·01 mg/L M 1.1E-04 mg/kg-day 2.00E-02 

mg/L 1.78E-03 mg/L M 1.8E-06 mg/kg-day 1.00E-03 

mg/L 1.35E-01 mg/L M 1.4E-04 mg/kg-day 3.00E-01 

mg/L 6.73E+OO mg/L M 6.9E-03 mg/kg-day 1.00E·01 

Reference Reference Reference Hazard 

Dose Units Concentration Concentration Quotient 

Uni ls 

mg/kg-day NA NA 2.4E-03 

mg/kg·day NA NA 1.4E·02 

mg/kg·day NA NA 1.0E·03 

mg/kg·day NA NA 1.0E·02 

mg/kg-day NA NA 6.0E-07 

mg/kg-day NA NA 1.7E·02 

mg/kg·day NA NA 1.6E·03 

mg/kg·day NA NA 2.3E·01 

mg/kg·day NA NA 2.8E·03 

mg/kg-day NA NA 9.4E·05 

mg/kg-day NA NA 4.2E·03 

mg/kg-day NA NA 7.0E-04 

mg/kg-day NA NA 8.3E·04 

mg/kg-day NA NA 2.7E·04 

mg/kg·day NA NA 7.4E·04 

mg/kg·day NA NA 2.5E·03 

mg/kg-day NA NA 7.4E·02 

mg/kg-day NA NA 

mg/kg-day NA NA 4.3E·02 

mg/kg·day NA NA 7.6E-02 

mg/kg-day NA NA 5.4E·03 

mg/kg-day NA NA 1.8E·03 

mglkg·day NA NA 4.6E·04 

mg/kg-day NA NA 6.9E-02 

5.SE-01 



Exposure 
Route 

Dermal 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

1,3-Dinitrobenzene 2.36E·04 

2,4,6-T rinitrotoluene 6.92E-03 

2,6-Dinitrotoluene 9.88E-04 

2-Amino-4,6-Dinitrotoluene 2.01E-03 

2-Nitrotoluene 1.35E-04 

4-Amino-2,6-0initrotoluene 3.43E-03 

HMX 7.86E-02 

RDX 6.69E-01 

Aluminum 2.80E+OO 

Antimony 3.71E-05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1 .63E·03 

Cadmium 1.34E-04 

Chromium 2. 18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E·03 

Lithium 8.50E·02 

Manganese 1.79E+OO 

Nickel 1.06E·01 

Vanadium· 1.78E-03 

Zinc 1.35E·01 

Nitrite/Nitrate-N 6.73E+OO 

(total) 

TABLE 7.74a • CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference 
EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 

Units Value Units for Hazard Units 

Calculation (1) 

mg/L 2.36E-04 mg/L M 8.2E-09 mg/kg-day 1.00E-04 

mg/L 6.92E-03 mg/l M 1.9E-07 mg/kg-day 5.00E-04 

mg/l 9.88E-04 mg/L M 4.5E-08 mg/kg-day 1.00E-03 

mg/L 2.01 E-03 mg/L M 3.1E-08 mg/kg-day 2.00E-04 

mg/L 1.35E-04 mg/l M 2.0E-08 mg/kg-day 1.00E-02 

mg/l 3.43E-03 mg/L M 5.3E-08 mg/kg-day 2.00E-04 

mg/L 7.86E-02 mg/l M 4.3E-07 mg/kg-day 5.00E-02 

mg/L 6.69E·01 mg/l M 6.4E·06 mg/kg-day 3.00E-03 

mg/L 2.80E+OO mg/l M 8.6E·06 mg/kg-day 1 .OOE+OO 

mg/L 3.71E-05 mg/L M 1.1E-10 mg/kg-day 6.00E-05 

mg/l 1 .25E-03 mg/L. M 3.8E-09 mg/kg-day 3.00E-04 

mg/L 4.79E-02 mg/L M 1.5E-07 mg/kg-day 4.90E-03 

mg/L 1.63E·03 mg/L M 5.0E-09 mg/kg-day 1 .40E·05 

mg/L 1.34E-04 mg/L M 4.1E-10 mg/kg-day 2.50E·05 

mg/L 2. 18E-03 mg/l M 1.3E·08 mg/kg-day 7.50E-05 

mg/l 4.94E-02 mg/L M 1.5E-07 mg/kg-day 2.00E-02 

mg/L 2.19E+01 mg/L M 6.7E-05 mg/kg-day 3.00E-01 

mg/L 4.53E-03 mg/L M 1.4E-08 mg/kg-day NA 

mg/L 8.50E·02 mg/L M 2.6E-07 mg/kg-day 2.00E-03 

mg/L 1.79E+OO mg/L M 5.5E-06 mg/kg-day 9.60E-04 

mg/L 1.06E-01 mg/L M 6.5E·08 mg/kg-day 8.00E-04 

mg/L 1.78E·03 mg/L M 5.5E-09 mg/kg-day 2.60E-05 

mg/L 1.35E-01 mg/L M 2.5E-07 mg/kg-day 3.00E-01 

mg/L 6.73E+OO mg/L M 2.1E-05 mg/kg-day 1.00E-01 

Reference Reference Reference 

Dose Units Con9entra1ion Concen1ration 

Units 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

8.2E·05 

3.9E-04 

4.5E-05 

1.5E-04 

2.0E·06 

2.6E-04 

8.6E-06 

2.1 E-03 

8.6E-06 

1.9E·06 

1.3E-05 

3.0E-05 

3.6E-04 

1.6E-05 

1.8E-04 

7.6E-06 

2.2E-04 

1.3E-04 

5.7E-03 

8.1E-05 

2. 1E·04 

8.3E-07 

2.1E-04 

1.0E-02 

5.7E-01 



Exposure 

Route 

Ingestion 

TABLE 8.74a • CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1,3-Dinitrobenzene 2.36E-04 

2.4,6· Trinitrotoluene 6.92E-03 

2.6-Dinitrotoluene 9.88E-04 

2-Amino-4,6-Dinitrotoluene 2.01E·03 

2-Nitrotoluene 1.35E·04 

4-Amino-2,6-Dinitrotoluene 3.43E-03 

HMX 7.86E-02 

ROX 6.69E·01 

Aluminum 2.80E+OO 

Antimony 3.71E-05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2.18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium 8.50E-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc 1.35E-01 

Nitrite/Nilrale-N 6.73E+OO 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.36E-04 mg/L M 2.4E-08 mg/kg-day 

6.92E·03 mg/L M 7.0E-07 mglkg-day 

9.BBE-04 mg/L M 1.0E-07 mg/kg-day 

2.01E·03 mg/L M 2.0E-07 mg/kg-day 

1.35E-04 mg/L M 1.4E-08 mg/kg-day 

3.43E-03 mg/L M 3.5E-07 mg/kg-day 

7.86E-02 mg/L M 8.0E-06 mg/kg-day 

6.69E-01 mg/L M 6.BE-05 mg/kg-day 

2.BOE+OO mg/L M 2.BE-04 mg/kg· day 

3.71 E-05 mg/L M 3.8E-09 mg/kg-day 

1.25E-03 mg/L M 1.3E-07 mg/kg-day 

4.79E·02 mg/L M 4.9E-06 mg/kg-day 

1.63E-03 mg/L M 1.7E-07 mg/kg-day 

1.34E-04 mg/L M 1.4E-08 mg/kg-day 

2.18E-03 mg/L M 2.2E-07 mg/kg-day 

4.94E-02 mg/L M 5.0E-06 mg/kg-day 

2.19E+01 mg/L M 2.2E·03 mg/kg-day 

4.53E-03 mg/L M 4.6E-07 mg/kg-day 

8.50E-02 mg/L M 8.7E·06 mg/kg-day 

1.79E+OO mg/L M 1.BE-04 mg/kg-day 

1.06E-01 mg/L M 1.1E-05 mglkg-day 

1.78E-03 mg/L M 1.BE-07 mg/kg-day 

1.35E·01 mg/L M 1.4E-05 mg/kg-day 

6.73E+OO mglL M 6.9E-04 mg/kg-day 

Cancer Slope Cancer Slope Cancer 
Factor Factor Units Risk 

(mglkg-day)" 

3.00E-02 (mglkg-dayr' 2.1E-OB 

(mglkg-day)"' 

(mg/kg-day)"' 

2.30E-01 (mglkg-day)"' 32E-09 

(mglkg-dayr' 

(mglkg-day)"' 

1.10E-01 (mglkg-day)"' 7.5E-06 

(mg/kg-day)"' 

(mg/kg-day)"' 

1.50E+OO (mg/kg-day)"' 1.9E-07 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mglkg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mglkg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mglkg-day)"' 

(mg/kg-day)"' 

(mglkg-day)"' 

(mg/kg-day)"' 

7.7E-06 



Exposure 

Route 

Dermal 

TABLE 8.74a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO GROUNDWATER 

SWMU 13 (MINE FILL BJ 

Scenario Tlmeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1,3-Dinitrobenzene 2.36E-04 

2.4,6-Trin itrotoluene 6.92E-03 

2,6-Dinltrotoluene 9.88E-04 

2-Amino-4,6-Dinitrotoluene 2.01 E-03 

2-Nitrotoluene 1.35E-04 

4-Amino-2,6-Dinitrotoluene 3.43E-03 

HMX 7.86E-02 

ROX 6.69E-01 

Aluminum 2.80E+OO 

Antimony 3.71 E-05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2.18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium 8.50E-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc 1.35E-01 

Nitrite/Nitrate-N 6.73E+OO 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.36E-04 mg/L M 8.2E-10 mg/kg-day 

6.92E-03 mg/L M 1.9E-08 mg/kg-day 

9.88E-04 mg/L M 4.SE-09 mg/kg-day 

2.01 E-03 mg/L M 3.1E-09 mg/kg-day 

1.35E-04 mg/L M 2.0E-09 mg/kg-day 

3.43E-03 mg/L M 5.3E-09 mg/kg-day 

7.86E-02 mg/L M 4.3E-08 mg/kg-day 

6.69E-01 mg/L M 6.4E-07 mg/kg-day 

2.80E+OO mg/L M 8.6E-07 mg/kg-day 

3.71 E-05 mg/L M 1.lE-11 mg/kg-day 

1.25E-03 mg/L M 3.8E-10 mg/kg-day 

4.79E-02 mg/L M 1.5E-08 mg/kg-day 

1.63E-03 mg/L M 5.0E-10 mg/kg-day 

1.34E-04 mg/L M 4.lE-11 mg/kg-day 

2.18E-03 mg/L M 1.3E-09 mg/kg-day 

4.94E-02 mg/L M 1.5E-08 mg/kg-day 

2.19E+01 mg/L M 6.7E-06 mg/kg-day 

4.53E-03 mg/L M 1.4E-09 mg/kg-day 

8.50E-02 mg/L M 2.6E-08 mg/kg-day 

1.79E+OO mg/L M 5.5E-07 mg/kg-day 

1.06E-01 mg/L M 6.5E-09 mg/kg-day 

1.78E-03 mg/L M 5.5E-10 mg/kg-day 

1.35E-01 mg/L M 2.5E-08 mg/kg-day 

6.73E+OO mg/L M 2.1E-06 mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

(mglkg-day)' 

3.00E-02 (mglkg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

2.30E-01 (mg/kg-day)'' 

(mglkg-day)'' 

(mglkg-day)'' 

·1.lOE-01 (mglkg-day)'' 

(mglkg-day)" 

(mglkg-day)'' 

1.50E+OO (mglkg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mglkg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mglkg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 

(mg/kg-day)'' 

(mglkg-day)'' 

(mglkg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

5.8E-10 

4.5E·10 

7.0E-08 

5.7E-10 

7.2E-08 

7.BE-06 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Resident 

Receptor Age: Child 

Paramete Parameter Definition 

Code 

Cgw Chemical Concentration in Ground Water 

IRgw Water Ingestion Rate 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Cgw Chemical Concentration in Ground Water 

A Skin Surface Area 

DAevent Absorbed Dose per Event 

EV Event Frequency 

ED Exposure Duration 

EF Exposure Frequency 

teven1 Duration of Event 

r Time to reach steady state 

T Lag Time 

B Bunge Model Constant 

Kp Permeability Coefficient from Water 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

TABLE 4.75 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

FUTURE CHILD RESIDENTS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Units AME AME 

Value Rationale/ 

Reference 

mg/L Max or 95% UCL U.S. EPA, December 2002 

L/day 1.5 U.S. EPA, August 1997 

days/year .350 U.S. EPA, May 1993 

years 6 U.S. EPA, May 1993 

kg 15 U.S. EPA. May 1993 

days 25,550 U.S. EPA, December 1989 

days 2,190 U.S. EPA, December 1989 

mg/L Max or 95% UCL U.S. EPA, December 2002 

cm2 6,600 U.S. EPA, July 2004 

ma/cm2-event chemical·Specilic U.S. EPA, July 2004 

evenVday 1 Professional Judgement 

years 6 U.S. EPA, May 1993 

days/year 350 U.S. EPA, May 1993 

hour/event 0.25 U.S. EPA, July 2004 

hour/event chemical-specific U.S. EPA, July 2004 

hour/event chemical-specific U.S. EPA, July 2004 

dimensionless chemical-specific U.S. EPA, July 2004 

cm/hour chemical-specific U.S. EPA, July 2004 

kg 15 U.S. EPA, May 1993 

days 25,550 U.S. EPA, December 1989 

days 2,190 U.S. EPA, December 1989 

ua11y Intake (.;aJcu1at1ons 
Ingestion Intake= (IRgw x EF x ED) I (BW x AT) 
Dermal Intake= (Ax EV x ED x EF) I (BW x AT) 

CTE 

Value 

Maximum 

0.66 

234 

2 

15 

25.550 

730 

Maximum 

6,600 

chemical-specific 

1 

2 

234 

0.167 

chemical-specific 

chemical-specific 

chemical-specific 

chemical-specific 

15 

25,550 

730 

CTE 

Rationale/ 

Reference 

U.S. EPA, December 2002 

U.S. EPA, August 1997 

U.S. EPA, May 1993 

U.S. EPA, May 1993 

U.S. EPA. May 1993 

U.S. EPA. December 1989 

U.S. EPA, December 1989 

U.S. EPA, December 2002 

U.S. EPA, July 2004 

U.S. EPA. July 2004 

Professional Judgement 

U.S. EPA, May 1993 

U.S. EPA, May 1993 

U.S. EPA. July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, May 1993 

U.S. EPA. December 1989 

U.S. EPA, December 1989 

Cancer Ingestion lntake(RME) = 8.22E-03 
Noncancer Ingestion lntake(RME) = 9.59E-02 

Cancer Ingestion lntake(CTE) = 8.06E-04 
Noncancer Ingestion lntake(CTE) = 2.82E-02 

Cancer Dermal lntake(RME) = 3.62E+01 
Noncancer Dermal lntake(RME) = 4.22E+02 

Cancer Dermal lntake(CTE) = 8.06E+OO 
Noncancer Dermal lntake(CTE) = 2.82E+02 

Intake Equation/ 

Model Name 

Ingestion CDI (mg/kg/day) = 
CgwxlRgwx EFx ED 

SW xAT 

CDI = Chronic Daily Intake 

U.S. EPA. December 1989 

The equations and parameters for 

for estimating DAevent and the chemical-

specific dermally absorbed dose from 

water (DAD) are provided in Section 7 .3.4. 

of the text. 

USEPA, July 2004 

SWMU13GWChildResRME.xls 



CALCULATION OF DAevent ·EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RM ••• FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE NAME; 
LOCATION; 
DATE; 

REFERENCES: 

DERMAL CONTACT: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U.S. EPA, July 2004 

DAD = (DAevent x EV x ED x EF x A )l(BW x AT) 

WHERE: DAD= DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MGICM2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV= EVENT FREQUENCY (EVENTS/DAY) 
ED= EXPOSURE DURATION (YEARS) 
EF =EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY WEIGHT(KG) 
AT= AVERAGING TIME (DAYS) 

CHEMICAL GWCONC. ORGANIC OR t'(HR) !event 
(mg/L) INORGANIC? 

1,3-Dinitrobenzene 2.36E-04 0 2.21 E+OO 2.50E-01 
2,4,6-T rinitrotoluene 6.92E-03 0 4.71 E+OO 2.50E-01 
2,6-Dinitrotoluene 9.88E-04 0 2.69E+OO 2.50E-01 
2-Amino-4,6-Dinitrotoluene 2.01 E-03 0 3.21E+OO 2.SOE-01 
2-Nitrotoluene 1.35E-04 0 1.48E+OO 2.50E-01 
4-Amino-2,6-Dinitrotoluene 3.43E-03 0 3.21 E+OO 2.50E-01 
HMX 7.86E-02 0 1.15E+01 2.50E-01 
ROX 6.69E-01 0 4.42E+OO 2.50E-01 
Aluminum 2.80E+OO 2.50E-01 
Antimony 3.71E-05 2.50E-01 
Arsenic 1.25E-03 2.50E-01 
Barium 4.79E-02 2.50E-01 
Bervllium 1.63E-03 2.50E-01 
Cadmium 1.34E-04 2.50E-01 
Chromium 2.18E-03 2.50E-01 
Cobalt 4.94E-02 2.50E-01 
Iron 2.19E+01 2.SOE-01 
Lead 4.53E-03 2.50E-01 
Lithium 8.SOE-02 2.SOE-01 
Manaanese 1.79E+OO 2.SOE-01 
Nickel 1.06E-01 2.50E-01 
Vanadium 1.78E-03 2.50E-01 
Zinc 1.35E-01 2.SOE-01 
Nitrite/Nitrate-N 6.73E+OO 2.50E-01 

FOR INORGANICS: 

FOR ORGANICS: 

T(HR) 

9.19E-01 
1.96E+OO 
1.12E+OO 
1.34E+OO 
6.15E-01 
1.34E+OO 
4.78E+OO 
1.84E+OO 

DAevent = Kp x C x tevent x CF 

IF !event < !', DAevent = 2FA x Kp x C x CF x (6T x teventl3.1416f 5 

IF tevent > r. DAevent =FA x Kp x C x CF x ((tevent/(1 + B)) + (2T x ((1+3B+3B)/(1 + B)2
))) 

WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 
Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C =CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent =DURATION OF EVENT (HR/EVENT) 

CF =CONVERSION FACTOR (1U1000 CM3
) 

t' =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp (CM/HR) B DAevent FA DAevent 

1.75E-03 3.73E-05 5.45E-10 1 5.45E-10 
9.64E-04 5.59E-03 1.29E-08 1 1.29E-08 
2.0?E-03 1.0?E-02 2.99E-09 1 2.99E-09 
6.41 E-04 3.46E-03 2.06E-09 1 2.06E-09 
8.91 E-03 4.01 E-02 1.31E-09 1 1.31E-09 
6.41 E-04 3.46E-03 3.51 E-09 1 3.51 E-09 
1.21E-04 8.01E-04 2.87E-08 1 2.87E-08 
3.39E-04 1.94E-03 4.25E-07 1 4.25E-07 
1.00E-03 6.99E-07 1 6.99E-07 
1.00E-03 9.27E-12 1 9.27E-12 
1.00E-03 3.12E-10 1 3.12E-10 
1.00E-03 1.20E-08 1 1.20E-08 
1.00E-03 4.08E-10 1 4.08E-10 
1.00E-03 3.35E-11 1 3.35E-11 
2.00E-03 1.09E-09 1 1.09E-09 
1.00E-03 1.23E-08 1 1.23E-08 
1.00E-03 5.48E-06 1 5.48E-06 
1.00E-03 1.13E-09 1 1.13E-09 
1.00E-03 2.13E-08 1 2.13E-08 
1.00E-03 4.48E-07 1 4.48E-07 
2.00E-04 5.29E-09 1 5.29E-09 
1.00E-03 4.46E-10 1 4.46E-10 
6.00E-04 2.02E-08 1 2.02E-08 
1.00E-03 1.68E-06 1 1.68E-06 



Exposure 

Route 

Ingestion 

Scenario Timeframe: Future 

Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point Entire Site 

Receptor Population: Resident 

Receptor Age: Child 

Chemical 

of Potential 

Concern 

1,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-Dinltrotoluene 

2-Nitrotoluene 

4-Amino-2.6-Dlnltrotoluene 

HMX 

ROX 

Aluminum 

Antimony 

Arsenic 
Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nitrite/Nitrate-N 

(total) 

Medium 

EPC 

Value 

2.36E-04 

6.92E-03 

9.88E-04 

2.01E-03 

1.35E-04 

3.43E-03 

7.86E-02 

6.69E-01 

2.80E+OO 

3.71 E-05 

1.2SE-03 

4.79E-02 

1.63E-03 

1.34E-04 

2.18E-03 

4.94E-02 

2.19E+01 

4.53E-03 

8.SOE-02 

1.79E+OO 

1.06E-01 

1.78E-03 

1.3SE-01 

6.73E+OO 

TABLE 7.75 • REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 
Units Value Units for Hazard Units 

Calculation (1) 

mg/l 2.36E-04 mg/L M 2.3E-05 mg/kg-day 1.00E-04 

mg/L 6.92E-03 mg/L M 6.6E-04 mg/kg-day 5.00E-04 

mg/L 9.88E-04 mg/L M 9.5E-05 mg/kg-day 1.00E-03 

mg/L 2.01E-03 mg/L M 1.9E-04 mg/kg-day 2.00E-04 

mg/L 1.35E-04 mg/L M 1.3E-05 mg/kg-day 2.30E-01 

mg/L 3.43E-03 mg/L M 3.3E-04 mg/kg-day 2.00E-04 

mg/L 7.86E-02 mg/L M 7.SE-03 mg/kg-day 5.00E-02 

mg/L 6.69E-01 mg/L M 6.4E-02 mg/kg-day 3.00E-03 

mg/L 2.80E+OO mg/L M 2.7E-01 mg/kg-day 1.00E+OO 

mg/L 3.71 E-05 mg/L M 3.6E-06 mg/kg-day 4.00E-04 

mg/L 1.2SE-03 mg/L M 1.2E-04 mg/kg-day 3.00E-04 

mg/L 4.79E-02 mg/L M 4.6E-03 mg/kg-day 7.00E-02 

mg/L 1.63E-03 mg/L M 1.6E-04 mg/kg-day 2.00E-03 

mg/L 1.34E-04 mg/l M 1.3E-05 mg/kg-day S.OOE-04 

mg/L 2.18E-03 mg/L M 2.1E-04 mg/kg-day 3.00E-03 

mg/L 4.94E-02 mg/L M 4.7E-03 mg/kg-day 2.00E-02 

mg/L 2.19E+01 mg/L M 2.1E+OO mg/kg-day 3.00E-01 

mg/l 4.53E-03 mg/L M 4.3E-04 mg/kg-day NA 

mg/L 8.SOE-02 mg/L M 8.2E-03 mg/kg-day 2.00E-03 

mg/L 1.79E+OO mg/L M 1.7E-01 mg/kg-day 2.40E-02 

mg/L 1.06E-01 mg/L M 1.0E-02 mg/kg-day 2.00E-02 

mg/L 1.78E-03 mg/L M 1.7E-04 mg/kg-day 1.00E-03 

mg/L 1.35E-01 mg/L M 1.3E-02 mg/kg-day 3.00E-01 

mg/L 6.73E+OO mg/L M 6.SE-01 mg/kg-day 1.00E·01 

Reference Reference Reference Hazard 

Dose Units Concentration Concenlration Quotient 

Units 

mg/kg-day NA NA 2.3E-01 

mg/kg-day NA NA 1.3E•OO 

mg/kg-day NA NA 9.5E·02 

mg/kg-day NA NA 9.6E-01 

mg/kg-day NA NA 5.6E-05 

mg/kg-day NA NA 1.6E+OO 

mg/kg-day NA NA 1.SE-01 

mg/kg-day NA NA 2_ 1 E+01 

mg/kg-day NA NA 2.7E·01 

mg/kg-day NA NA 8.9E-03 

mg/kg-day NA NA 4.0E·01 

mg/kg-day NA NA 6.6E-02 

mg/kg-day NA NA 7.8E-02 

mg/kg-day NA NA 2.6E-02 

mg/kg-day NA NA 7 OE·02 

mg/kg-day NA NA 2.4E-01 

mg/kg-day NA NA 7.0E+OO 

mg/kg-day NA NA 

mg/kg-day NA NA 4.1E+OO 

mg/kg-day NA NA 7.2E+OO 

mg/kg-day NA NA 5.1E·01 

mg/kg-day NA NA 17E·01 

mg/kg-day NA NA 4.3E·02 

mg/kg-day NA NA 6.5E•OO 

5.2E+01 



Exposure 
Route 

Dermal 

Scenario Timeframe: Future 
Medium: Groundwater 

Exposure Medium: Groundwater 
Exposure Point: Entire Site 
Receptor Population: Resident 
Receptor Age: Child 

Chemical 

of Potential 

Concern 

1,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2,6-Dinltrotoruene 

2-Amino-4,6-0initrotoluene 

2-Nitrotoluene 

4-Amino-2,6-Dlnltrotoluene 

HMX 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nitrite/Nitrate-N 

(total) 

Medium 
EPC 

Value 

2.36E-04 

6.92E-03 

9.BBE-04 

2.01E-03 

1.35E·04 

3.43E-03 

7.86E·02 

6.69E-01 

2.BOE+OO 

3.71E-05 

1.25E-03 

4,79E·02 

1.63E·03 

1.34E·04 

2.1BE-03 

4.94E·02 

2.19E+01 

4.53E-03 

8.50E-02 

1.79E+OO 

1.06E-01 

1.78E-03 

1.35E-01 

6.73E+OO 

TABLE 7.75 • REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC In lake In lake Reference 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 

Units Value Units for Hazard Units 
Calculation (1) 

mg IL 2.36E-04 mg/L M 2.3E-07 mg/kg-day 1.00E-04 

mglL 6.92E·03 mg/L M 5.5E-06 mg/kg-day 5.00E-04 

mg IL 9.BBE-04 mg IL M 1.3E-06 mg/kg-day 1.00E-03 

mg IL 2.0lE-03 mg IL M 8.7E-07 mg/kg-day 2.00E-04 

mg IL 1.35E-04 mg/L M 5,5E-07 mg/kg-day 1.00E-02 

mg/L 3.43E·03 mg/L M 1.5E-06 mg/kg-day 2.00E-04 

mg/L 7.86E-02 mg/L M 1.2E-05 mg/kg-day 5.00E-02 

mg/L 6.69E·01 mg/L M 1.BE-04 mg/kg-day 3.00E-03 

mg/L 2.BOE+OO mg IL M 3.0E-04 mg/kg-day 1.00E+OO 

mg/L 3.71E·05 mg/L M 3.9E·09 mg/kg-day 6.00E-05 

mg IL 1.25E·03 mg IL M 1.3E·07 mg/kg-day 3.00E-04 

mg IL 4.79E-02 mg IL M 5.0E-06 mg/kg-day 4.90E·03 

mg/L 1.63E·03 mg/L M 1.7E-07 mg/kg-day 1.40E·05 

mg/L 1.34E-04 mg/L M 1.4E-08 mg/kg-day 2.50E·05 

mgll 2.1BE-03 mg/L M 4.6E-07 mg/kg-day 7.50E·05 

mg IL 4.94E·02 mg IL M 5.2E·06 mg/kg-day 2.00E-02 

mg IL 2.19E+01 mg IL M 2.3E·03 mg/kg-day 3.00E-01 

mg/L 4.53E·03 mg/L M 4.BE-07 mg/kg-day NA 

mg IL 8.50E-02 mg IL M 9.0E-06 mg/kg-day 2.00E-03 

mg IL 1.79E+OO mg/L M 1.9E-04 mg/kg-day 9.60E-04 

mg/L 1.06E-01 mg/L M 2.2E-06 mg/kg-day 8.00E-04 

mg/L 1.78E·03 mg/L M 1.9E·07 mg/kg-day 2.60E-05 

mg/L 1.35E-01 mg IL M 8.5E-06 mg/kg-day 3.00E-01 

mg/L 6.73E+OO mg/L M 7.lE-04 mg/kg-day 1.00E-01 

Reference Reference Reference 

Dose Units Concentration Concentration 

Units 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

2.3E-03 

1.lE-02 

1.3E-03 

4.3E-03 

5.5E-05 

7.4E-03 

2.4E-04 

6.0E-02 

3.0E-04 

6.5E-05 

4.4E-04 

1.0E-03 

1.2E-02 

5.7E-04 

6.lE-03 

2.6E-04 

7.7E-03 

4.5E-03 

2.0E-01 

2.8E-03 

7.2E·03 

2.8E-05 

7.lE-03 

3.3E·01 

5.3E+01 



Exposure 
Route 

Ingestion 

TABLE 8.75 - REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Sile 

Receptor Population: Resident 

Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

1,3-Dinitrobenzene 2.36E·04 

2.4,6-Trinitrotoluene 6.92E·03 

2,6-Dinitrotoluene 9.88E-04 

2-Amino-4,6-Dinitrotoluene 2.01E-03 

2-Nitrotoluene 1.35E-04 

4-Amino-2,6-Dinitrotoluene 3.43E-03 

HMX 7.86E-02 

ROX 6.69E-01 

Aluminum 2.BOE+OO 

Antimony 3.71 E-05 

Arsenic 1.25E·03 

Barium 4.79E-02 

Beryllium 1.63E·03 

Cadmium 1.34E-04 

Chromium 2.18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium 8.SOE-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc 1.35E-01 

Nitrite/Nitrate·N 6.73E+OO 

(total) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Selected Intake 

EPC EPC EPC for Risk (Cancer) 

Units Value Units Calculation (1) 

mg/L 2.36E-04 mg/L M 1.9E-06 

mg/L 6.92E-03 mg/L M 5.7E-05 

mg/L 9.88E-04 mg/L M 8.1E-06 

mg/L 2.01E-03 mg/L M 1.7E·05 

mg/L 1.35E·04 mg/L M 1.1E·06 

mg/L 3.43E-03 mg/L M 2.SE-05 

mg/L 7.86E-02 mg/L M 6.5E-04 

mg/L 6.69E-01 mg/L M 5.5E-03 

mg/L 2.80E+OO mg/L M 2.3E-02 

mg/L 3.71 E-05 mg/L M 3.0E-07 

mg/L 1.25E-03 mg/L M 1.0E-05 

mg/L 4.79E-02 mg/L M 3.9E-04 

mg/L 1.63E-03 mg/L M 1.3E-05 

mg/L 1.34E-04 mg/L M 1.1E·06 

mg/L 2.18E-03 mg/L M 1.SE-05 

mg/L 4.94E-02 mg/L M 4.1E-04 

mg/L 2.19E+01 mg/L M 1.8E·01 

mg/L 4.53E·03 mg/L M 3.7E·05 

mg/L 8.50E·02 mg/L M 7.0E-04 

mg/L 1.79E+OO mg/L M 1.5E-02 

mg/L 1.06E-01 mg/L M 8.7E-04 

mg/L 1.78E-03 mg/L M 15E-05 

mg/L 1.35E-01 mg/L M 1.1E-03 

mg/L 6.73E+OO mg/L M 5.5E-02 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg-day (mg/kg-day) 

mg/kg-day 3.00E-02 (mg/kg-day)·' 1.7E·06 

mg/kg-day (mg/kg-day)' 

mg/kg-day (mg/kg-day)' 

mg/kg·day 2.30E-01 (mg/kg-day)' 2.6E·07 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)' 

mg/kg-day 1.10E·01 (mg/kg-day)" 6 OE-04 

mg/kg-day (mg/kg·dayr' 

mg/kg-day (mg/kg-day)" 

mg/kg-day 1.50E+OO (mgikg·day)' 1.5E·05 

mg/kg-day (mg/kg-day)' 

mg/kg-day (mg/kg-day)·' 

mg/kg-day (mg/kg-day)' 

mg/kg-day (mg/kg-day)' 

mg/kg-day (mg/kg-day)' 

mg/kg·day (mg/kg-day)' 

mg/kg-day (mg/kg-day)' 

mg/kg-day (mg/kg-day)' 

mg/kg-day (mg/kg·day)" 

mg/kg-day (mg/kg·day)' 

mg/kg-day (mg/kg·day)' 

mg/kg-day (mg/kg·day)' 

mg/kg-day (mg/kg·day)' 

6.2E-04 



Exposure 
Route 

Dermal 

TABLE 8.75 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Sile 

Receptor Population: Resident 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

1,3-Dinitrobenzene 2.36E-04 

2,4,6-Trinitrotoluene 6.92E-03 

2,6-Dinitrotoluene 9.88E-04 

2-Amino-4,6-Dinitrotoluene 2.01 E-03 

2-Nitrotoluene 1.35E-04 

4-Amino-2,6-Dinitrotoluene 3.43E-03 

HMX 7.86E-02 

RDX 6.69E-01 

Aluminum 2.80E+OO 

Antimony 3.71 E-05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2.18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium 8.50E-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc 1.35E-01 

Nitrite/Nitrate-N 6.73E+OO 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mgll 

mgll 

mg IL 

mgll 

mgll 

mgll 

mg/l 

mg/L 

mgll 

mg/L 

mg/L 

mg/L 

mgll 

mg/L 

mg/l 

mg IL 

mg/L 

mg/L 

mg/L 

mgll 

mg/L 

mg/L 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake 

EPC EPC for Risk (Cancer) 

Value Units Calculation (1) 

2.36E-04 mg/l M 2.0E-08 

6.92E-03 mgll M 4.7E-07 

9.88E-04 mg IL M 1.1E-07 

2.01E-03 mgll M 7.4E-08 

1.35E-04 mg/L M 4.7E-08 

3.43E-03 mgll M 1.3E-07 

7.86E-02 mg/L M 1.0E-06 

6.69E-01 mg IL M 1.5E-05 

2.80E+OO mg/L M 2.5E-05 

3.71 E-05 mgll M 3.4E-10 

1.25E-03 mg/L M 1.1E-08 

4.79E-02 mgll M 4.3E-07 

1.63E-03 mgll M 1.5E-08 

1.34E-04 mg IL .M 1.2E-09 

2.18E-03 mg/L M 3.9E-08 

4.94E-02 mg/L M 4.5E-07 

2.19E+01 mg/L M 2.0E-04 

4.53E-03 mg/L M 4.1E-08 

8.50E-02 mg/L M 7.7E-07 

1.79E+OO mgll M 1.6E-05 

1.06E-01 mgll M 1.9E-07 

1.78E-03 mgll M 1.6E-08 

1.35E-01 mg IL M 7.3E-07 

6.73E+OO mgll M 6.1E-05 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 

Units 

mg/kg-day (mg/kg-day)" 

mg/kg-day 3.00E-02 (mg/kg-day)"' 1.4E-08 

mg/kg-day (mg/kg-day)"' 

mg/kg-day (mg/kg-day)"' 

mg/kg-day 2.30E-01 (mg/kg-day)"' 1.1E-08 

mg/kg-day (mg/kg-day)"' 

mg/kg-day (mg/kg-day)' 

mg/kg-day 1.10E-01 (mg/kg-day)"' 1.7E·06 

mg/kg-day (mg/kg-day)"' 

mg/kg-day (mg/kg-day)"' 

mg/kg-day 1.50E+OO (mg/kg-day)" 1.?E-08 

mg/kg-day (mg/kg-day)"' 

mg/kg-day (mg/kg-day)"' 

mg/kg-day (mg/kg-day)"' 

mg/kg-day (mg/kg-day)"' 

mg/kg-day (mg/kg-day)"' 

mg/kg-day (mg/kg-day)"' 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-.day)"' 

mg/kg-day (mg/kg-day)"' 

mg/kg-day (mg/kg-day)"' 

mg/kg-day (mg/kg-day)"' 

mg/kg-day (mg/kg-day)"' 

mg/kg-day (mg/kg-day)"' 

1.7E·06 

Total Risk Across All Exposure Routes/Pathways 6.2E-04 



CALCULATION OF DAevent ·EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) ••• FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES: 

DERMAL CONTACT: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U.S. EPA, July 2004 

DAD ; (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD ; DER MALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent; ABSORBED DOSE PER EVENT (MG/CM2/EVENT) 

A; SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV; EVENT FREQUENCY (EVENTS/DAY) 
ED; EXPOSURE DURATION (YEARS) 
EF; EXPOSURE FREQUENCY (DAYS/YEAR) 

BW; BODY WEIGHT(KG) 
AT; AVERAGING TIME (DAYS) 

CHEMICAL GWCONC. ORGANIC OR t•(HR) !event 
(mg/L) INORGANIC? 

1,3-Dinitrobenzene 2.36E-04 0 2.21E+OO 1.67E-01 
2,4,6-Trinitrotoluene 6.92E-03 0 4.71E+OO 1.67E-01 
2,6-Dinitrotoluene 9.SSE-04 0 2.69E+OO 1.67E-01 
2-Amino-4,6-Dinitrotoluene 2.01 E-03 0 3.21 E+OO 1.67E-01 
2-Nitrotoluene 1.35E-04 0 1.48E+OD, 1.67E-01 
4-Amino-2,6-Dinitrotoluene 3.43E-03 0 3.21E+OO 1.67E-01 
HMX 7.86E-02 0 1.15E+01 1.67E-01 
ROX 6.69E-01 0 4.42E+OO 1.67E-01 
Aluminum 2.80E+OO 1.67E-01 
Antimony 3.71E-05 1.67E-01 
Arsenic 1.25E-03 1.67E-01 
Barium 4.79E-02 1.67E-01 
Bervllium 1.63E-03 1.67E-01 
Cadmium 1.34E-04 1.67E-01 
Chromium 2.18E-03 1.67E-01 
Cobalt 4.94E-02 1.67E-01 
Iron 2.19E+01 1.67E-01 
Lead 4.53E-03 1.67E-01 
Lithium 8.SOE-02 1.67E-01 
Manqanese 1.79E+OO 1.67E-01 
Nickel 1.06E-01 1.67E-01 
Vanadium 1.78E-03 1.67E-01 
Zinc 1.35E-01 1.67E-01 
Nitrite/Nitrate-N 6.73E+OO 1.67E-01 

FOR INORGANICS: 

FOR ORGANICS: 

T(HR) 

9.19E-01 
1.96E+OO 
1. 12E+OO 
1.34E+OO 
6.15E-01 
1.34E+OO 
4.78E+OO 
1.84E+OO 

DAevent ; Kp x C x tevent x CF 

IF tevent < t•, DAevent ; 2FA x Kp x C x CF x (6T x tevent/3.1416f 5 

IF tevent > t•, DAevent ; FA x Kp x C x CF x ((tevent/(1 + B)) + (2T x ((1+3B+3Ei')i(1 + B)2
))) 

WHERE: FA; FRACTION ABSORBED (DIMENSIONLESS) 
Kp; PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C; CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent; DURATION OF EVENT (HR/EVENT) 

CF; CONVERSION FACTOR (1 U1000 CM3
) 

t•; TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T; LAG TIME (HOUR/EVENT) 
B; BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp (CM/HR) B DAevent FA DAevent 

1.75E-03 3.73E-05 4.45E-10 1 4.45E-10 
9.64E-04 5.59E-03 1.06E-08 1 1.06E-08 
2.07E-03 1.07E-02 2.45E-09 1 2.45E-09 
6.41 E-04 3.46E-03 1.68E-09 1 1.68E-09 
8.91E-03 4.01E-02 1.0?E-09 1 1.0?E-09 
6.41 E-04 3.46E-03 2.87E-09 1 2.87E-09 
1.21E-04 8.01E-04 2.35E-08 1 2.35E-08 
3.39E-04 1.94E-03 3.48E-07 1 3.48E-07 
1.00E-03 4.67E-07 1 4.67E-07 
1.00E-03 6.19E-12 1 6.19E-12 
1.00E-03 2.09E-10 1 2.09E-10 
1.00E-03 7.99E-09 1 7.99E-09 
1.00E-03 2.72E-10 1 2.72E-10 
1.00E-03 2.24E-11 1 2.24E-11 
2.00E-03 7.28E-10 1 7.28E-10 
1.00E-03 8.25E-09 1 8.25E-09 
1.00E-03 3.66E-06 1 3.66E-06 
1.00E-03 7.56E-10 1 7.56E-10 
1.00E-03 1.42E-08 1 1.42E-08 
1.00E-03 2.99E-07 1 2.99E-07 
2.00E-04 3.53E-09 1 3.53E-09 
1.00E-03 2.98E-10 1 2.98E-10 
6.00E-04 1.35E-08 1 1.35E-08 
1.00E-03 1.12E-06 1 1.12E-06 



Exposure 
Route 

Ingestion 

Scenario Timeframe: Future 

Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Entire Site 

Receptor Population: Resident 

Receptor Age: Child 

Chemical 

of Potential 

Concern 

1,3-Dinitrobenzene 

2.4,6-Trinitrotoluene 

2,6-Dinitrotoluene 

2-Amlno-4,6-Dinitrotoluene 

2-Nitrotoluene 

4-Amino-2,6-Dinitrotoluene 

HMX 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese 
Nickel 

Vanadium 

Zinc 

Nitrite/Nitrate-N 

(total) 

Medium 
EPC 

Value 

2.36E-04 

6.92E-03 

9.88E-04 

2.01E-03 

1.35E-04 

3.43E-03 

7.86E-02 

6.69E-01 

2.80E+OO 

3.71E-05 

1.25E-03 

4.79E-02 

1.63E-03 

1.34E-04 

2.18E-03 

4.94E-02 

2.19E+01 

4.53E-03 

8.50E-02 

1.79E+OO 

1.06E-01 

1.78E-03 

1.35E-01 

6.73E+OO 

TABLE 7.75a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference 
EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 
Units Value Units for Hazard Units 

Calculation (1) 

mg/L 2.36E-04 mg/L M 6.6E-06 mg/kg-day 1.00E-04 

mg/L 6.92E-03 mg/L M 2.0E-04 mg/kg-day 5.00E-04 

mg/L 9.88E-04 mg/L M 2.8E-05 mg/kg-day 1.00E-03 

mg/L 2.01E-03 mg/L M 5.7E-05 mg/kg-day 2.00E-04 

mg/L 1.35E-04 mg IL M 3.8E-06 mg/kg-day 2.30E-01 

mg IL 3.43E-03 .mg/L M 9.7E-05 mg/kg-day 2.00E-04 

mg IL 7.86E-02 mg/L M 2.2E-03 mg/kg-day 5.00E-02 

mg/L 6.69E-01 mg/L M 1.9E-02 mg/kg-day 3.00E-03 

mg/L 2.80E+OO mg/L M 7.9E-02 mg/kg-day 1.00E+OO 

mg/L 3.71E-05 mg/L M 1.0E-06 mg/kg-day 4.00E-04 

mg/L 1.25E-03 mg/L M 3.5E-05 mg/kg-day 3.00E-04 

mg/L 4.79E-02 mg/L M 1.4E-03 mg/kg-day 7.00E-02 

mg/L 1.63E-03 mg IL M 4.6E-05 mg/kg-day 2.00E-03 

mg/L 1.34E-04 mg/L M 3.8E-06 mg/kg-day 5.00E-04 

mg/L 2.18E-03 mg/L M 6.1E-05 mg/kg-day 3.00E-03 

mg/L 4.94E-02 mg/L M 1.4E-03 mg/kg-day 2.00E-02 

mg/L 2.19E+01 mg/L M 6.2E-01 mg/kg-day 3.00E-01 

mg/L 4.53E-03 mg/L M 1.3E-04 mg/kg-day NA 

mg/L 8.50E-02 mg/L M 2.4E-03 mg/kg-day 2.00E-03 

mg/L 1.79E+OO mg/L M 5.1E-02 mg/kg-day 2.40E-02 

mg/L 1.06E-01 mg/L M 3.0E-03 mg/kg-day 2.00E-02 

mg/L 1.78E-03 mg/L M 5.0E-05 mg/kg-day 1.00E-03 

mg/L 1.35E-01 mg/L M 3.8E-03 mg/kg-day 3.00E-01 

mg/L 6.73E+OO mg/L M 1.9E-01 mg/kg-day 1.00E-01 

Reference Reference Reference Hazard 

Dose Units Concentration Concentration Quotient 
Units 

mg/kg-day NA NA 6.6E-02 

mg/kg-day NA NA 3.9E-01 

mg/kg-day NA NA 2.8E-02 

mg/kg-day NA NA 2.8E-01 

mg/kg-day NA NA 1.7E-05 

mg/kg-day NA NA 4.8E-01 

mg/kg-day NA NA 4.4E-02 

mg/kg-day NA NA 6.3E•OO 

mg/kg-day NA NA 7.9E-02 

mg/kg-day NA NA 2.6E-03 

mg/kg-day NA NA 1.2E·01 

mg/kg-day NA NA 1.9E-02 

mg/kg-day NA NA 2.3E-02 

mg/kg-day NA NA 7.6E-03 

mg/kg-day NA NA 2.0E-02 

mg/kg-day NA NA 7.0E-02 

mg/kg-day NA NA 2.1 E+OO 

mg/kg-day NA NA 

mg/kg-day NA NA 1.2E+OO 

mg/kg-day NA NA 2.1E+OO 

mg/kg-day NA NA 1.5E-01 

mg/kg-day NA NA 5.0E-02 

mg/kg-day NA NA 1.3E-02 

mg/kg-day NA NA 1.9E+OO 

1.5E+01 



Exposure 
Route 

Dermal 

Scenario Tlmeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 

Exposure Point: Entire Site 
Receptor Population: Resident 

Receptor Age: Child 

Chemical 

of Potential 

Concern 

1,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

2-Nitrotoluene 

4-Amlno-2,6-Dinltrotoluene 

HMX 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese 
Nickel 

Vanadium 

Zinc 

Nitrite/Nitrate-N 

(total) 

Medium 

EPC 

Value 

2.36E-04 

6.92E-03 

9.88E-04 

2.01E-03 

1.35E-04 

3.43E-03 

7.86E-02 

6.69E-01 

2.80E+OO 

3.71E-05 

1.25E-03 

4.79E-02 

1.63E-03 

1.34E-04 

2.18E-03 

4.94E-02 

2.19E+01 

4.53E-03 

8.SOE-02 

1.79E+OO 

1.06E-01 

1.78E-03 

1.35E-01 

6.73E+OO 

TABLE 7.75a • CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake In lake Reference 
EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 
Units Value Units for Hazard Units 

Calculation (1) 

mg/L 2.36E-04 mg/L M 1.3E-07 mg/kg-day 1.00E-04 

mg/L 6.92E-03 mg/L M 3.0E-06 mg/kg-day 5.00E-04 

mg/L 9.88E-04 mg/L M 6.9E-07 mg/kg-day 1.00E-03 

mg/L 2.01E-03 mg/L M 4.7E-07 mg/kg-day 2.00E-04 

mg/L 1.35E-04 mg/L M 3.0E-07 mg/kg-day 1.00E-02 

mg/L 3.43E-03 mg/L M 8.1E-07 mg/kg-day 2.00E-04 

mg/L 7.86E-02 mg/L M 6.6E-06 mg/kg-day 5.00E-02 

mg/L 6.69E-01 mg/L M 9.8E-05 mg/kg-day 3.00E-03 

mg/L 2.80E+OO mg/L M 1.3E-04 mg/kg-day 1.00E+OO 

mg/L 3.71E-05 mg/L M 1.7E-09 mg/kg-day 6.00E-05 

mg/L 1.25E-03 mg/L M 5.9E-08 mg/kg-day 3.00E-04 

mg/L 4.79E-02 mg/L M 2.3E-06 mg/kg-day 4.90E-03 

mg/L 1.63E-03 mg/L M 7.7E-08 mg/kg-day 1.40E-05 

mg/L 1.34E-04 mg/L M 6.3E-09 mg/kg-day 2.50E-05 

mg/L 2.18E-03 mg/L M 2.1E-07 mg/kg-day 7.50E-05 

mg/L 4.94E-02 mg/L M 2.3E-06 mg/kg-day 2.00E-02 

mg/L 2.19E+01 mg/L M 1.0E-03 mg/kg-day 3.00E-01 

mg/L 4.53E-03 mg/L M 2.1E-07 mg/kg-day NA 

mg/L 8.SOE-02 mg/L M 4.0E-06 mg/kg-day 2.00E-03 

mg/L 1.79E+OO mg/L M 8.4E-05 mg/kg-day 9.60E-04 

mg/L 1.0SE-01 mg/L M 1.0E-06 mg/kg-day 8.00E-04 

mg/L 1.78E-03 mg/L M 8.4E-08 mg/kg-day 2.60E-05 

mg/L 1.35E-01 mg/L M 3.8E-06 mg/kg-day 3.00E-01 

mg/L 6.73E+OO mg/L M 3.2E-04 mg/kg-day 1.00E-01 

Reference Reference Reference 
Dose Units Concentration Concentration 

Units 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 
Quotient 

1.3E-03 

6.0E-03 

6.9E-04 

2.4E-03 

3.0E-05 

4.0E-03 

1.3E-04 

3.3E-02 

1.3E-04 

2 9E-05 

2.0E·04 

4.6E-04 

5.5E·03 

2.5E-04 

2.7E-03 

1.2E-04 

3.4E-03 

2.0E-03 

8.8E-02 

1.2E-03 

3.2E-03 

1.3E-05 

3.2E-03 

1.6E-01 

1.6E+01 



Exposure 

Route 

Ingestion 

TABLE 8.75a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER 

SWMU 13 (MINE FILL B) . 

Scenario Timeframe: Future 
Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Resident 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

1,3-Dinitrobenzene 2.36E·04 

2,4,6-Trinitrotoluene 6.92E·03 

2,6-Dinitrotoluene 9.BBE-04 

2-Amino-4,6-Dinitrotoluene 2.01E-03 

2·Nitrotoluene 1.35E-04 

4-Amino-2,6-Dinitrotoluene 3.43E-03 

HMX 7.86E-02 

ROX 6.69E·01 

Aluminum 2.BOE+OO 

Antimony 3.71 E-05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1 .63E-03 

Cadmium 1.34E-04 

Chromium 2.18E·03 

Cobalt 4.94E·02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium 8.50E-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc 1.35E-01 

Nitrite/Nitrate·N 6.73E+OO 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mglL 

mglL 

mg/L 

mg IL 

mg/L 

mg IL 

mg IL 

mglL 

mglL 

mg IL 

mg IL 

mglL 

mg/L 

mglL 

mg IL 

mg IL 

mglL 

mglL 

mg IL 

NSWC CRANE, CRANE, INDIANA 

Route Route EPC Selected Intake 

EPC EPC for Risk (Cancer) 

Value Units Calculation (1) 

2.36E-04 mg/L M 1.9E-07 

6.92E-03 mg/L M 5.6E·06 

9.BBE-04 mg/L M 8.0E-07 

2.01E-03 mg/L M 1.6E·06 

1.35E·04 mglL M 1.1E-07 

3.43E-03 mglL M 2.BE-06 

7.86E-02 mg IL M 6.3E-05 

6.69E-01 mg IL M 5.4E-04 

2.BOE+OO mglL M 2.3E-03 

3.71E-05 mglL M 3.0E·OB 

1.25E·03 mg/L M 1.0E-06 

4.79E·02 mg IL M 3.9E-05 

1.63E-03 mglL M 1.3E-06 

1.34E-04 mg IL M 1.1E·07 

2.18E-03 mg IL M 1.BE-06 

4.94E-02 mg IL M 4.0E-05 

2. 19E+01 mglL M 1.8E·02 

4.53E-03 mglL M 3.6E-06 

8.50E-02 mglL M 6.9E-05 

1 .79E+OO mg IL M 1.4E·03 

1.06E-01 mglL M B.5E·05 

1.7BE-03 mglL M 1.4E-06 

1.35E-01 mg/L M 1.1E-04 

6.73E+OO mg IL M 5.4E-03 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg-day (mg/kg-day)' 

mg/kg-day 3.00E-02 (mg/kg-day)'' 1.7E-07 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)" 

mg/kg-day 2.30E·01 (mg/kg-day)'' 2.5E·OB 

mg/kg-day (mglkg·day)'' 

mglkg·day (mglkg·dayr' 

mg/kg-day 1.10E-01 (mglkg·day)' 5.9E-05 

mg/kg-day (mg/kg-day)·' 

mg/kg-day (mg/kg-day)' 

mg/kg·day 1.50E+OO (mg/kg-day)'' 1.5E-06 

mglkg·day (mg/kg-day)" 

mglkg·day (mglkg·dayr' 

mg/kg-day (mg/kg-day)' 

mg/kg-day (mg/kg-day) ' 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)'' 

mg/kg·day (mg/kg-day)" 

mg/kg·day (mg/kg-day)' 

mg/kg·day (mg/kg·day)'' 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)' 

6.1E-05 



Exposure 
Route 

Dermal 

TABLE B.75a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Resident 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

1.3-Dinitrobenzene 2.36E-04 

2,4,6-Trinitrotoluene 6.92E-03 

2.6·Dinitrotoluene 9.88E·04 

2-Amino-4,6-Dinitrotoluene 2.0lE-03 

2-Nitrotoluene 1.35E-04 

4·Amino-2,6-Dinitrotoluene 3.43E-03 

HMX 7.86E-02 

ROX 6.69E·01 

Aluminum 2.80E+OO 

Antimony 3.71 E-05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E·04 

Chromium 2.18E·03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium 8.50E-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E·03 

Zinc 1.35E-01 

Nitrite/Nitrate-N 6.73E+OO 

(total) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Selected Intake 

EPC EPC EPC for Risk (Cancer) 

Units Value Units Calculation ( 1) 

mg/L 2.36E-04 mg/L M 3.6E-09 

mg/L 6.92E-03 mg/L M 8.5E-08 

mg/L 9.88E-04 mg/L M 2.0E-08 

mg/L 2.01E-03 mg/L M 1.4E·08 

mg/L 1.35E-04 mg/L M 8.6E·09 

mg/L 3.43E-03 mg/L M 2.3E-08 

mg/L 7.86E-02 mg/L M 1.9E-07 

mg/L 6.69E-01 mg/L M 2.8E-06 

mg/L 2.80E+OO mg/L M 3.8E-06 

mg/L 3.71E-05 mg/L M 5.0E-11 

mg/L 1.25E·03 mg/L M 1.7E·09 

mg/L 4.79E-02 mg/L M 6.4E·08 

mg/L 1.63E-03 mg/L M 2.2E-09 

mg/L 1.34E-04 mg/L M 1.8E-10 

mg/L 2. 18E-03 mg/L M 5.9E-09 

mg/L 4.94E-02 mg/L M 6.6E-08 

mg/L 2. 19E+01 mg/L M 2.9E-05 

mg/L 4.53E-03 mg/L M 6.1E·09 

mg/L 8.50E-02 mg/L M 1.1E·07 

mg/L 1.79E+OO mg/L M 2.4E-06 

mg/L 1.06E-01 mg/L M 2.8E-08 

mg/L 1.78E-03 mg/L M 2.4E-09 

mg/L 1.35E-01 mg/L M 1.1E-07 

mg/L 6.73E+OO mg/L M 9.lE-06 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg-day (mg/kg-day)" 

mg/kg-day 3.00E-02 (mg/kg·day)'' 2.6E·09 

mg/kg-day (mg/kg-day)"' 

mg/kg-day (mg/kg-day)" 

mg/kg-day 2.30E-01 (mg/kg-day)" 2.0E·09 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg·day)" 

mg/kg-day 1.10E·01 (mg/kg·day)'' 3.1 E·07 

mg/kg-day (mg/kg-day)"' 

mg/kg·day (mg/kg-day)"' 

mglkg·day 1.50E+OO (mg/kg-day)"' 2.5E-09 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)"' 

mg/kg·day (mg/kg-day)"' 

mg/kg·day (mg/kg-day)"' 

mg/kg-day (mg/kg·day)" 

mg/kg-day (mg/kg·day)" 

mg/kg-day (mg/kg·day)" 

mg/kg-day (mg/kg·day)'' 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)"' 

3.2E-07 

Total Risk Across All Exposure Routes/Pathways 6.1 E-05 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point Entire Site 

Receptor Population: Resident 

Receptor Age: Adult 

Paramete1 Parameter Definition 

Code 

Cgw Chemical Concentration in Ground Water 

IRgw Water Ingestion Rate 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Cgw Chemical Concentration in Ground Water 

A Skin Surface Area 

DAevent Absorbed Dose per Event 

EV Event Frequency 

ED Exposure Duration 

EF Exposure Frequency 

tavent Duration of Event 

t' Time to reach steady state 

T Lag Time 

B Bunge Model Constant 

Kp Permeability Coefficient from Water 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N. Averaging Time (Non-Cancer) 

TABLE 4.76 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

FUTURE ADULT RESIDENTS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Units AME RME 

Value Rationale/ 

Reference 

.mg/L Max or 95% UCL U.S. EPA, December 2002 

L/day 2 U.S. EPA, May 1993 

days/year 350 U.S. EPA, May 1993 

years 24 U.S. EPA, May 1993 

kg 70 U.S. EPA, May 1993 

days 25.550 U.S. EPA, December 1989 

days 8,760 U.S. EPA. December 1989 

mg/L Max or 95% UCL U.S. EPA, December 2002 

cm2 18,000 U.S. EPA, July 2004 

mg/cm2-event chemical-specific U.S. EPA, July 2004 

event/day 1 Prolessional Judgement 

years 24 U.S. EPA, May 1993 

days/year 350 U.S. EPA, May 1993 

hour/event 0.25 U.S. EPA, July 2004 

hour/event chemical-specific U.S. EPA, July 2004 

hour/event chemical-specific U.S. EPA, July 2004 

dimensionless chemical-specific U.S. EPA, July 2004 

cm/hour chemical-specific U.S. EPA, July 2004 

kg 70 U.S. EPA, May 1993 

days 25,550 U.S. EPA. December 1989 

days 8,760 U.S. EPA, December 1989 

ua11y lntaKe (.;a1cu1at1ons 
Ingestion Intake= (IRgw x EF x ED) I (BW x AT) 
Dermal Intake= (Ax EV x ED x EF) I (BW x AT) 

CTE 

Value 

Maximum 

1.4 

234 

7 

70 

25,550 

2,555 

Maximum 

18,000 

chemlcal-specific 

1 

7 

234 

0.167 

chemical-specific 

chemical-specific 

chemlcal-speclfic 

chemical-specific 

70 

25,550 

2,555 

CTE 

Rationale/ 

Reference 

U.S. EPA, December 2002 

U.S. EPA, May 1993 

U.S. EPA, May 1993 

U.S. EPA, May 1993 

U.S. EPA, May 1993 

U.S. EPA, December 1989 

U.S. EPA. December 1989 

U.S. EPA. December 2002 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

Professional Judgement 

U.S. EPA, May 1993 

U.S. EPA, May 1993 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, July 2004 

U.S. EPA, May 1993 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

Cancer Ingestion lntake(RME) = 9.39E-03 
Noncancer Ingestion lntake(RME) = 2.74E-02 

Cancer Ingestion lntake(CTE) = 1.28E-03 
Noncancer Ingestion lntake(CTE) = 1.28E-02 

Cancer Dermal lntake(RME) = 8.45E+01 
Noncancer Dermal lntake(RME) = 2.47E+02 

Cancer Dermal lntake(CTE) = 1.65E+01 
Noncancer Dermal lntake(CTE) = 1.65E+02 

Intake Equation/ 

Model Name 

Ingestion CDI (mg/kg/day) = 

CgwxlRgwx EFx ED 

BW x AT 

CDI = Chronic Daily Intake 

U.S. EPA, December 1989 

The equations and parameters for 

for estimating DAevent and the chemical-

specific dermally absorbed dose from 

water (DAD) are provided in Section 7.3.4. 

of the text. 

USEPA, July 2004 

SWMU13GWAdultResRME.xls 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RM --- FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES· 

DERMAL CONTACT: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

US EPA July 2004 .. ' 

DAD = (DAevent x EV x ED x EF x A )l(BW x AT) 

WHERE: DAD= DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MGICM2/EVENT) 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV= EVENT FREQUENCY (EVENTS/DAY) 
ED= EXPOSURE DURATION (YEARS) 
EP =EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY WEIGHT(KG) 
AT= AVERAGING TIME (DAYS) 

CHEMICAL GWCONC. ORGANIC OR t•(HR) tevent 

(mg/L) INORGANIC? 
1,3-Dinitrobenzene 2.36E-04 0 2.21 E+OO 2.50E-01 
2 ,4,6-Trinitrotoluene 6.92E-03 0 4.71E+OO 2.50E-01 
2,6-Dinitrotoluene 9.88E-04 0 2.69E+OO 2.50E-01 
2-Amino-4,6-Dinitrotoluene 2.01E-03 0 3.21E+OO 2.50E-01 
2-Nitrotoluene 1.35E-04 0 1.48E+OO 2.50E-01 
4-Amino-2,6-Dinitrotoluene 3.43E-03 0 3.21E+OO 2.50E-01 
HMX 7.86E-02 0 1.15E+01 2.50E-01 
RDX 6.69E-01 0 4.42E+OO 2.50E-01 
Aluminum 2.80E+OO 2.50E-01 
Antimony 3.71 E-05 2.50E-01 
Arsenic 1.25E-03 2.50E-01 
Barium 4.79E-02 2.50E-01 
Bervllium 1.63E-03 2.50E-01 
Cadmium 1.34E-04 2.50E-01 
Chromium 2.18E-03 2.50E-01 
Cobalt 4.94E-02 2.50E-01 
Iron 2.19E+01 2.50E-01 
Lead 4.53E-03 2.50E-01 
Lithium 8.50E-02 2.50E-01 
Manqanese 1.79E+OO 2.50E-01 
Nickel 1.06E-01 2.50E-01 
Vanadium 1.78E-03 2.50E-01 
Zinc 1.35E-01 2.50E-01 
Nitrite/Nitrate-N 6.73E+OO 2.50E-01 

FOR INORGANICS: 

FOR ORGANICS: 

T{HR) 

9.19E-01 
1.96E+OO 
1.12E+OO 
1.34E+OO 
6.15E-01 
1.34E+OO 
4.78E+OO 
1.84E+OO 

DAevent = Kp x C x tevent x CF 

IF tevent < t'. DAevent = 2FA x Kp x C x CF x (6T x teventl3.1416f 5 

IF tevent > t', DAevent =FA x Kp x C x CF x ((tevent/(1 + B)) + (2T x ((1+3B+3B)/(1 + B)2
))) 

WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 
Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent =DURATION OF EVENT (HR/EVENT) 

CF= CONVERSION FACTOR (1U1000 CM3
) 

t' =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T =LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp (CM/HR) B DAevent FA DAevent 

1.75E-03 3.73E-05 5.45E-10 1 5.45E-10 
9.64E-04 5.59E-03 1.29E-08 1 1.29E-08 
2.07E-03 1.0?E-02 2.99E-09 1 2.99E-09 
6.41 E-04 3.46E-03 2.06E-09 1 2.06E-09 
8.91E-03 4.01E-02 1.31E-09 1 1.31E-09 
6.41 E-04 3.46E-03 3.51 E-09 1 3.51E-09 
1.21E-04 8.01E-04 2.87E-08 1 2.87E-08 
3.39E-04 1.94E-03 4.25E-07 1 4.25E-07 
1.00E-03 6.99E-07 1 6.99E-07 
1.00E-03 9.27E-12 1 9.27E-12 
1.00E-03 3.12E-10 1 3.12E-10 
1.00E-03 1.20E-08 1 1.20E-08 
1.00E-03 4.0BE-10 1 4.0SE-10 
1.00E-03 3.35E-11 1 3.35E-11 
2.00E-03 1.09E-09 1 1.09E-09 
1.00E-03 1.23E-08 1 1.23E-08 
1.00E-03 5.48E-06 1 5.48E-06 
1.00E-03 1.13E-09 1 1.13E-09 
1.00E-03 2.13E-08 1 2.13E-08 
1.00E-03 4.48E-07 1 4.48E-07 
2.00E-04 5.29E-09 1 5.29E-09 
1.00E-03 4.46E-10 1 4.46E-t0 
6.00E-04 2.02E-08 1 2.02E-08 
1.00E-03 1.68E-06 1 1.68E-06 



Exposure 
Route 

Ingestion 

Scenario Timeframe: Future 

Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Entire Site 

Receptor Population: Resident 

Receptor Age: Adult 

Chemical 
of Potential 

Concern 

1,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-Dinilrotoluene 

2-Nitrotoluene 

4-Amino-2,6-Dinitrotoluene 

HMX 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese 
Nickel 

Vanadium 

Zinc 

Nitrite/Nitrate·N 

(total) 

Medium 

EPC 

Value 

2.36E-04 

6.92E-03 

9.BBE-04 

2.01 E-03 

1.35E-04 

3.43E·03 

7.86E-02 

6.69E-01 

2.BOE+OO 

3.71E·05 

1.25E-03 

4.79E·02 

1.63E·03 

1.34E·04 

2.18E·03 

4.94E-02 

2.19E+01 

4.53E·03 

8.50E-02 

1.79E+OO 

1.06E-01 

1.78E·03 

1.35E-01 

6.73E+OO 

TABLE 7.76 • REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference 
EPC EPC EPC Selected (Non-Cancer) (Non·Cancer) Dose 
Units Value Units for Hazard Units 

Calculation (1) 

mg/L 2.36E·04 mg/L M 6.5E-06 mg/kg-day 1.00E-04 

mg/L 6.92E-03 mg/L M 1.9E-04 mg/kg·day 5.00E-04 

mg/L 9.BBE-04 mg/L M 2.7E-05 mg/kg·day 1.00E-03 

mg/L 2.01 E-03 mg/L M 5.5E-05 mg/kg·day 2.00E-04 

mg/L 1.35E-04 mg/L M 3.7E-06 mg/kg-day 2.30E·01 

mg/L 3.43E-03 mg/L M 9.4E-05 mg/kg-day 2.00E-04 

mg/L 7.86E-02 mg/L M 2.2E-03 mg/kg·day 5.00E-02 

mg/L 6.69E·01 mg/L M 1.BE-02 mg/kg-day 3.00E-03 

mg/L 2.BOE+OO mg/L M 7.7E·02 mg/kg-day 1.00E+OO 

mg/L 3.71E-05 mg/L M 1.0E-06 mg/kg-day 4.00E-04 

mg/L 1.25E-03 mg/L M 3.4E·05 mg/kg-day 3.00E-04 

mg/L 4.79E·02 mg/L M 1.3E-03 mg/kg-day 7.00E·02 

mg/L 1.63E-03 mg/L M 4.5E-05 mg/kg-day 2.00E·03 

mg/L 1.34E-04 mg/L M 3.7E·06 mg/kg-day 5.00E·04 

mg/L 2.18E-03 mg/L M 6.0E·05 mg/kg-day 3.00E-03 

mg/L 4.94E·02 mg/L M 1.4E-03 mg/kg-day 2.00E·02 

mg/L 2.19E+01 mg/L M 6.0E·01 mg/kg-day 3.00E·01 

mg/L 4.53E-03 mg/L M 1.2E·04 mg/kg-day NA 

mg/L 8.50E·02 mg/L M 2.3E·03 mg/kg-day 2.00E·03 

mg/L 1.79E+OO mg/L M 4.9E·02 mg/kg·day 2.40E-02 

mg/L 1.06E·01 mg/L M 2.9E·03 mglkg·day 2.00E·02 

mg/L 1.78E-03 mg/L M 4.9E·05 mg/kg·day 1.00E·03 

mg/L 1.35E·01 mg/L M 3.7E·03 mg/kg·day 3.00E-01 

mg/L 6.73E+OO mg/L M 1.BE-01 mg/kg·day 1.00E·01 

Reference Reference Rererence Hazard 
Dose Units Concentration Concentration Quotient 

Units 

mg/kg-day NA NA 6.5E-02 

mg/kg-day NA NA 3.BE-01 

mg/kg-day NA NA 2.7E-02 

mg/kg-day NA NA 2.BE-01 

mglkg·day NA NA 1.6E-05 

mglkg·day NA NA 4.7E-01 

mglkg·day NA NA 4.3E-02 

mg/kg·day NA NA 6.1E+OO 

mg/kg·day NA NA 7.7E-02 

mg/kg-day NA NA 2.5E-03 

mg/kg-day NA NA 1.1 E·01 

mg/kg·day NA NA 1.9E-02 

mg/kg·day NA NA 2.2E-02 

mg/kg·day NA NA 7.3E-03 

mg/kg-day NA NA 2.0E-02 

mg/kg·day NA NA 6.BE-02 

mg/kg·day NA NA 2.0E+OO 

mg/kg-day NA NA 

mglkg·day NA NA 1.2E+OO 

mg/kg-day NA NA 2.0E+OO 

mglkg·day NA NA 1.4E-01 

mg/kg-day NA NA 4.9E-02 

mg/kg-day NA NA 1.2E·02 

mg/kg·day NA NA 1.BE+OO 

1.5E+01 



Exposure 

Route 

Dermal 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Resident 

Receptor Age: Adult 

Chemical 

of Potential 

Concern 

1,3-Dinitrobenzene 

2.4,6-Trinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

2-Nitrotoluene 

4-Amino-2,6-Dlnitrotoluene 

HMX 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nitrite/Nitrate-N 

(total) 

Medium 

EPC 

Value 

2.36E-04 

6.92E-03 

9.88E-04 

2.01E-03 

1.35E-04 

3.43E-03 

7.86E-02 

6.69E-01 

2.80E+OO 

3.71E-05 

1.25E-03 

4.79E-02 

1.63E-03 

1.34E-04 

2.18E-03 

4.94E-02 

2.19E+01 

4.53E-03 

8.50E-02 

1.79E+OO 

1.06E-01 

1.78E-03 

1.35E-01 

6.73E+OO 

.TABLE 7.76 - REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, lNDIANA 

Medium Route Route EPC Intake In lake Reference 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 

Units Value Units for Hazard Units 

Calculation (1) 

mg/L 2.36E-04 mg/L M 1.3E-07 mg/kg-day 1.00E-04 

mg/L 6.92E-03 mg/L M 3.2E-06 mg/kg-day 5.00E-04 

mg/L 9.88E-04 mg/L M 7.4E-07 mg/kg-day 1.00E-03 

mg/L 2.0lE-03 mg/L M 5.1E-07 mg/kg-day 2.00E-04 

mg/L 1.35E-04 mg/L M 3.2E-07 mg/kg-day 1.00E-02 

mg/L 3.43E-03 mg/L M 8.7E-07 mg/kg-day 2.00E-04 

mg/L 7.86E-02 mg/L M 7.lE-06 mg/kg-day 5.00E-02 

mg/L 6.69E-01 mg/L M 1.0E-04 mg/kg-day 3.00E-03 

mg/L 2.80E+OO mg/L M 1.7E-04 mg/kg-day 1.00E+OO 

mg/L 3.71E-05 mg/L M 2.3E-09 mg/kg-day 6.00E-05 

mg/L 1.25E-03 mg/L M 7.7E-08 mg/kg-day 3.00E-04 

mg/L 4.79E-02 mg/L M 3.0E-06 mg/kg-day 4.90E-03 

mg/L 1.63E-03 mg/L M 1.0E-07 mg/kg-day 1.40E-05 

mg/L 1.34E-04 mg/L M 8.3E-09 mg/kg-day 2.SOE-05 

mg/L 2.18E-03 mg/L M 2.7E-07 mg/kg-day 7.SOE-05 

mg/L 4.94E-02 mg/L M 3.0E-06 mg/kg-day 2.00E-02 

mg/L 2.19E+01 mg/L M 1.4E-03 mg/kg-day 3.00E-01 

mg/L 4.53E-03 mg/L M 2.SE-07 mg/kg-day NA 

mg/L 8.50E-02 mg/L M 5.2E-06 mg/kg-day 2.00E-03 

mg/L 1.79E+OO mg/L M 1.1E-04 mg/kg-day 9.60E-04 

mg/L 1.06E-01 mg/L M 1.3E-06 mg/kg-day 8.00E-04 

mg/L 1.78E-03. mg/L M 1.1E-07 mg/kg-day 2.60E-05 

mg/L 1.35E-01 mg/L M 5.0E-06 mg/kg-day 3.00E-01 

mg/L 6.73E+OO mg/L M 4.lE-04 mg/kg-day 1.00E-01 

Reference Reference Reference 

Dose Units Concentration Concentration 

Units 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

Total Hazard Index_ Across All Exposure Routes/Pathways 

Hazard 

Quotient 

1.3E-03 

6.4E·03 

7.4E-04 

2.5E-03 

3.2E·OS 

4.3E-03 

1.4E-04 

3.SE-02 

17E-04 

3.8E-05 

2.6E-04 

6.0E-04 

7.2E-03 

3.3E-04 

3.6E-03 

1.5E-04 

4.SE-03 

2.6E-03 

1.2E-01 

1.6E-03 

4.2E-03 

1.7E-05 

4.lE-03 

1.9E-01 

1.5E+01 



Exposure 
Route 

Ingestion 

TABLE 8.76 - REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Resident 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1.3-Dinitrobenzene 2.36E-04 

2.4.6-Trinitrotoluene 6.92E-03 

2.6-Dinitrotoluene 9.BBE-04 

2-Amino-4.6-Dinitrotoluene 2.01 E-03 

2-Nitrotoluene 1.35E-04 

4-Amino-2.6-Dinitrotoluene 3.43E-03 

HMX 7.86E-02 

RDX 6.69E-01 

Aluminum 2.BOE+OO 

Antimony 3.71E-05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2. 18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium 8.50E-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc 1.35E-01 

Nitrite/Nitrate-N 6.73E+OO 

(total) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Selected Intake 

EPC EPC EPC for Risk (Cancer) 

Units Value Units Calculation (1) 

mg/L 2.36E-04 mg/L M 2.2E-06 

mg/l 6.92E-03 mg/L M 6.5E-05 

mg/l 9.BBE-04 mg/l M 9.3E-06 

mg/L 2.01E-03 mg/L M 1.9E-05 

mg/L 1.35E-04 mg/l M 1.3E-06 

mg/L 3.43E-03 mg/l M 3.2E-05 

mg/l 7.86E-02 mg/L M 7.4E-04 

mg/L 6.69E-01 mg/L M 6.3E-03 

mg/L 2.BOE+OO mg/L M 2.6E-02 

mg/L 3.71 E-05 mg/L M 3.5E-07 

mg/L 1.25E-03 mg/L M 1.2E-05 

mg/L 4.79E-02 mg/L M 4.5E-04 

mg/L 1.63E-03 mg/L M 1.5E-05 

mg/L 1.34E-04 mg/L M 1.3E-06 

mg/L 2.18E-03 mg/L M 2.0E-05 

mg/L 4.94E-02 mg/L M 4.6E-04 

mg/l 2.19E+01 mg/L M 2.1E-01 

mg/L 4.53E-03 mg/L M 4.3E-05 

mg/L 8.50E-02 mg/L M 8.0E-04 

mg/L 1.79E+OO mg/L M 1.7E-02 

mg/L 1.06E-01 mg/L M 9.9E-04 

mg/L 1,78E-03 mg/L M 1.7E-05 

mg/L 1.35E-01 mg/l M 1.3E-03 

mg/l 6.73E+OO mg/L M 6.3E-02 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg-day (mg/kg-day)' 

mg/kg-day 3.00E-02 (mg/kg-day)" 2.0E-06 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-dayr' 

mg/kg-day 2.30E-01 (mg/kg-day)"' 2.9E-07 

mg/kg-day (mg/kg-day)' 

mg/kg-day (mg/kg-day)'' 

mg/kg-day 1.10E-01 (mg/kg-day)" 6.9E·04 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)" 

mg/kg-day 1.50E+OO (mg/kg-day)' 1.BE-05 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)' 

mg/kg-day (mg/kg-day)"' 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-dayr' 

mg/kg-day (mg/kg-day)' 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)"' 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)"' 

7.1E-04 



Exposure 

Route 

Dermal 

TABLE 8.76 - REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 
Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Resident 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1.3-Dinitrobenzene 2.36E-04 

2,4,6-Trinitrotoluene 6.92E-03 

2,6·Dinitrotoluene 9.88E-04 

2·Amino-4,6·Dinitrotoluene 2.01E-03 

2-Nitrotoluene 1.35E-04 

4-Amino-2,6·Dinitrotoluene 3.43E-03 

HMX 7.86E-02 

ROX 6.69E·01 

Aluminum 2.80E+OO 

Antimony 3.71 E-05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2.18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E·03 

Lithium 8.50E-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc 1.35E-01 

Nitrite/Nitrate-N 6.73E+OO 

(total) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Selected Intake 

EPC EPC EPC for Risk (Cancer) 

Units Value Units Calculation (1) 

mg/L 2.36E-04 mg/L M 4.6E-08 

mg/L 6.92E-03 mgll M 1.1E·06 

mg IL 9.88E·04 mgll M 2.5E·07 

mg IL 2.01 E·03 mgll M 1.7E·07 

mgll 1.35E-04 mg/l M 1.1E-07 

mgll 3.43E-03 mgll M 3.0E-07 

mgll 7.86E-02 mg/l M 2.4E-06 

mg/L 6.69E-01 mg/l M 3.6E-05 

mg/l 2.80E+OO mg/l M 5.9E-05 

mg/l 3.71 E-05 mgll M 7.8E·10 

mgll 1.25E-03 mg/L M 2.6E·08 

mg/l 4.79E-02 mg IL M 1.0E·06 

mgll 1.63E-03 mgll M 3.4E·08 

mg/L 1.34E-04 mgll M 2.8E·09 

mgll 2.18E-03 mgll M 9.2E-08 

mgll 4.94E-02 mgll M 1.0E-06 

mgll 2.19E+01 mgll M 4.6E-04 

mg/L 4.53E-03 mg/L M 9.6E-08 

mg/L 8.50E-02 mg IL M 1.8E-06 

mg/L 1.79E+OO mg/L M 3.8E-05 

mgll 1.06E-01 mg/L M 4.5E-07 

mg IL 1.78E-03 mg IL M 3.8E-08 

mg IL 1.35E-01 mg/L M 1.7E·06 

mg/L 6.73E+OO mgll M 1.4E-04. 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg-day (mg/kg-day)' 

mg/kg·day 3.00E-02 (mg/kg-day)" 3.3E·08 

mg/kg·day (mg/kg-day)" 

mg/kg-day (mg/kg·day)" 

mg/kg-day 2.30E·01 (mg/kg·day)" 2.5E-08 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg-day 1.10E-01 (mg/kg-day)" 4 OE·06 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)" 

mg/kg·day 1.50E+OO (mg/kg-day)" 4.0E·08 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg·day)" 

mg/kg-day (mg/kg·day)" 

mg/kg-day (mg/kg·day)" 

mg/kg-day (mg/kg·day)" 

mg/kg-day (mg/kg-day)" 

mg/kg·day (mg/kg-day)" 

mg/kg·day (mg/kg-day)" 

mg/kg·day (mg/kg-day)" 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg·day)" 

4.1E-06 

Total Risk Across All Exposure Routes/Pathways 7.1 E-04 



CALCULATION OF DAevent ·EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) ·•· FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES· 

DERMAL CONTACT: 

SWMU 13 (MINE FILL B) 
NSWC CRANE, CRANE, INDIANA 

04/13/05 

U.S. EPA, July 2004 

DAD ; (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD; DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent; ABSORBED DOSE PER EVENT (MG/CM2/EVENT) 

A; SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV; EVENT FREQUENCY (EVENTS/DAY) 
ED; EXPOSURE DURATION (YEARS) 
EF; EXPOSURE FREQUENCY (DAYS/YEAR) 

BW; BODY WEIGHT(KG) 
AT; AVERAGING TIME (DAYS) 

CHEMICAL GWCONC. ORGANIC OR I' (HR) tevent 
(mg/L) INORGANIC? 

1,3-Dinitrobenzene 2.36E-04 0 2.21 E+OO 1.67E-01 
2,4,6-T rinitrotoluene 6.92E-03 0 4.71E+OO 1.67E-01 
2,6-Dinitrotoluene 9.88E-04 0 2.69E+OO 1.67E·01 
2-Amino-4,6-Dinitrotoluene 2.01E-03 0 3.21E+OO 1.67E-01 
2-Nitrotoluene 1.35E-04 0 1.48E+OO 1.67E-01 
4-Amino-2,6-Dinitrotoluene 3.43E-03 0 3.21E+OO 1.67E-01 
HMX 7.86E-02 0 1.15E+01 1.67E-01 
RDX 6.69E-01 0 4.42E+OO 1.67E-01 
Aluminum 2.80E+OO 1.67E-01 
Antimony 3.71E·05 1.67E-01 
Arsenic 1.25E·03 1.67E-01 
Barium 4.79E-02 1.67E-01 
Beryllium 1.63E-03 1.67E-01 
Cadmium 1.34E·04 1.67E-01 
Chromium 2.18E-03 1.67E-01 
Cobalt 4.94E-02 1.67E-01 
Iron 2.19E+01 1.67E-01 
Lead 4.53E-03 1.67E-01 
Lithium 8.50E-02 1.67E-01 
Manganese 1.79E+OO 1.67E-01 
Nickel 1.06E-01 1.67E-01 
Vanadium 1.78E-03 1.67E-01 
Zinc 1.35E-01 1.67E-01 
Nitrite/Nitrate-N 6.73E+OO 1.67E-01 

FOR INORGANICS: 

FOR ORGANICS: 

T(HR) 

9.19E·01 
1.96E+OO 
1.12E+OO 
1.34E+OO 
6.15E-01 
1.34E+OO 
4.78E+OO 
1.84E+OO 

DAevent ; Kp x C x tevent x CF 

IF tevent < t', DAevent ; 2FA x Kp x c x CF x (ST x tevent/3.141 sr' 
IF tevent > t', DAevent ; FA x Kp x C x CF x ((tevenV(1 + B)) + (2T x ((1+3B+3Ei')i(1 + B)2

))) 

WHERE: FA; FRACTION ABSORBED (DIMENSIONLESS) 
Kp; PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C; CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent; DURATION OF EVENT (HR/EVENT) 

CF; CONVERSION FACTOR (1U1000 CM3
) 

t"; TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T ; LAG TIME (HOUR/EVENT) 
B; BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp (CM/HR) B DAevent FA DAevent 

1.75E-03 3.73E·05 4.45E-10 1 4.45E·10 
9.64E-04 5.59E-03 1.06E·08 1 1.06E-08 
2.07E-03 1.Q?E-02 2.45E-09 1 2.45E-09 
6.41 E-04 3.46E-03 1.68E-09 1 1.68E-09 
8.91E-03 4.01E-02 1.07E-09 1 1.07E·09 
6.41 E-04 3.46E-03 2.87E-09 1 2.87E-09 
1.21E-04 8.01 E-04 2.35E-08 1 2.35E-08 
3.39E-04 1.94E-03 3.48E-07 1 3.48E-07 
1.00E-03 4.67E·07 1 4.67E-07 
1.00E-03 6.19E·12 1 6.19E-12 
1.00E-03 2.09E-10 1 2.09E-10 
1.00E-03 7.99E-09 1 7.99E-09 
1.00E-03 2.72E-10 1 2.72E-10 
1.00E-03 2.24E-11 1 2.24E-11 
2.00E-03 7.28E-10 1 7.28E-10 
1.00E-03 8.25E-09 1 8.25E-09 
1.00E-03 3.66E-06 1 3.66E-06 
1.00E-03 7.56E-10 1 7.56E-10 
1.00E-03 1.42E-08 1 1.42E-08 
1.00E-03 2.99E-07 1 2.99E-07 
2.00E-04 3.53E-09 1 3.53E-09 
1.00E-03 2.98E-10 1 2.98E-10 
6.00E-04 1.35E-08 1 1.35E-08 
1.00E-03 1.12E-06 1 1.12E-06 



Exposure 
Route 

Ingestion 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium; Groundwater 
Exposure Point: Entire Site 
Receptor Population: Resident 
Receptor Age: Adult 

Chemical 
of Potenlial 

Concern 

1,3-Dlnitrobenzene 

2,4,6-Trinltrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

2-Nltrotoluene 

4-Amino-2,6-Dinitrotoluene 

HMX 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lilhium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nitrite/Nitrate-N 

(total) 

Medium 
EPC 

Value 

2.36E-04 

6.92E-03 

9.88E-04 

2.01E-03 

1.35E-04 

3.43E·03 

7.86E·02 

6.69E-01 

2.80E+OO 

3.71E-05 

1.25E-03 

4.79E-02 

1.63E-03 

1.34E-04 

2.18E-03 

4.94E-02 

2.19E+01 

4.53E·03 

8.50E·02 

1.79E+OO 

1.06E-01 

1.78E-03 

1.35E-01 

6.73E+OO 

TABLE 7.76a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference 

EPC EPC EPC Selected (Non-Cancer) (Non·Cancer) Dose 

Units Value Units for Hazard Units 
Calculation (1) 

mg/L 2.36E-04 mg/L M 3.0E-06 mg/kg·day 1.00E-04 

mg/L 6.92E-03 mg/L M 8.9E-05 mg/kg·day 5.00E-04 

mg/L 9.88E-04 mg/L M 1.3E-05 mg/kg-day 1.00E-03 

mg/L 2.01E-03 mg/L M 2.6E-05 mg/kg·day 2.00E-04 

mg/L 1 .35E-04 mg/L M 1.7E·06 mg/kg-day 2.30E·01 

mg/L 3.43E·03 mg/L M 4.4E·05 mg/kg· day 2.00E·04 

mg/L 7.86E·02 mg/L M 1.0E·03 mg/kg-day 5.00E·02 

mg/L 6.69E·01 mg/L M 8.6E-03 mg/kg·day 3.00E-03 

mg/L 2.80E+OO mg/L M 3.6E-02 mg/kg·day 1.00E+OO 

mg/L 3.71E·05 mg/L M 4.8E·07 mg/kg·day 4.00E·04 

mg/L 1 .25E-03 mg/L M 1.6E-05 mg/kg·day 3.00E·04 

mg/L 4.79E-02 mg/L M 6.1E-04 mg/kg-day 7.00E-02 

mg/L 1.63E-03 mg/L M 2.1E-05 mg/kg·day 2.00E-03 

mg/L 1.34E-04 mg/L M 1.7E·06 mg/kg-day 5.00E·04 

mg/L 2. 1 BE-03 mg/L M 2.8E·05 mg/kg-day 3.00E·03 

mg/L 4.94E·02 mg/L M 6.3E·04 mg/kg-day 2.00E·02 

mg/L 2.19E+01 mg/L M 2.8E-01 mg/kg-day 3.00E·01 

mg/L 4.53E-03 mg/L M 5.BE·05 mg/kg-day NA 

mg/L B.50E·02 mg/L M 1.1E-03 mg/kg·day 2.00E-03 

mg/L 1 .79E+OO mg/L M 2.3E-02 mg/kg·day 2.40E-02 

mg/L 1.06E·01 mg/L M 1 .4E-03 mg/kg·day 2.00E-02 

mg/L 1.78E-03 mg/L M 2.3E-05 mg/kg-day 1.00E-03 

mg/L 1.35E-01 mg/L M 1.7E-03 mg/kg-day 3.00E-01 

mg/L 6.73E+OO mg/L M 8.6E-02 mg/kg·day 1.00E-01 

Reference Reference Reference Hazard 

Dose Units Concentration Concentration Quotient 

Units 

mg/kg·day NA NA 3.0E·02 

mg/kg-day NA NA 1.8E·01 

mg/kg·day NA NA 1.3E·02 

mg/kg·day NA NA 1.3E·01 

mg/kg·day NA NA 7.5E·06 

mg/kg·day NA NA 2.2E·01 

mg/kg·day NA NA 2.0E·02 

mg/kg-day NA NA 2.9E+OO 

mg/kg-day NA NA 3.6E·02 

mg/kg-day NA NA 1.2E·03 

mg/kg-day NA NA 5.3E·02 

mg/kg·day NA NA 8.8E-03 

mg/kg·day NA NA 1.0E·02 

mg/kg-day NA NA 3.4E·03 

mg/kg·day NA NA 9.3E·03 

mg/kg·day NA NA 3.2E·02 

mg/kg·day NA NA 9.4E·01 

mg/kg-day NA NA 

mg/kg·day NA NA 5.5E·01 

mg/kg-day NA NA 96E·01 

mg/kg-day NA NA 6.8E·02 

mg/kg-day NA NA 2.3E-02 

mg/kg-day NA NA 5.BE-03 

mg/kg-day NA NA 8.6E·01 

7.0E+OO 



Exposure 
Route 

Dermal 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Entire Site 
Receptor Population: Resident 

Receptor Age: Adult 

Chemical 

of Potential 
Concern 

1,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2,6·Dlnitrotoluene 

2-Amlno-4,6-Dlnitrotoluene 

2-Nitrotoluene 

4-Amino-2,6-Dinitrotoluene 

HMX 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nitrite/Nitrate-N 

(total) 

Medium 

EPC 

Value 

2.36E·04 

6.92E·03 

9.88E·04 

2.01E-03 

1.351;·04 

3.43E-03 

7.86E·02 

6.69E-01 

2.80E+OO 

3.71E-05 

1.25E·03 

4.79E·02 

1.63E-03 

1.34E-04 

2. 18E-03 

4.94E·02 

2.19E+01 

4.53E·03 

8.50E-02 

1.79E+OO 

1.06E-01 

1.78E-03 

1.35E-01 

6.73E+OO 

TABLE 7.76a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 

Units Value Units for Hazard Units 
Calculation (1) 

mg/L 2.36E-04 mg/L M 7.3E·08 mg/kg-day 1.00E·04 

mg/L 6.92E-03 mg/L M 1.7E·06 mg/kg-day 5.00E·04 

mg/L 9.88E-04 mg/L M 4.0E-07 mg/kg-day 1.00E-03 

mg/L 2.01E-03 mg/L M 2.8E-07 mg/kg-day 2.00E-04 

mg/L 1,35E-04 mg/L M 1.8E-07 mg/kg-day 1.00E-02 

mg/L 3.43E·03 mg/L M 4.7E-07 mglkg·day 2.00E-04 

mg/L 7.86E·02 mgll M 3.9E·06 mg/kg-day 5.00E-02 

mg/L 6.69E·01 mg IL M 5.7E·05 mg/kg-day 3.00E-03 

mg/L 2.80E+OO mg IL M 7.7E-05 mg/kg-day 1.00E+OO 

mg/L 3.71E-05 mg/L M 1,0E-09 mg/kg·day 6.00E-05 

mg/L 1.25E·03 mg/L M 3.4E·08 mg/kg-day 3.00E·04 

mg IL 4.79E·02 mg/L M 1.3E·06 mglkg·day 4.90E-03 

mg/L 1.63E·03 mg/L M 4.5E-08 mg/kg-day 1.40E-05 

mg/L 1.34E-04 mg IL M 3.7E·09 mglkg·day 2.50E-05 

mg IL 2.18E-03 mg/L M 1.2E-07 mg/kg-day 7.50E-05 

mg/L 4.94E-02 mg/L M 1.4E-06 mg/kg-day 2.00E-02 

mg/L 2.19E+01 mg IL M 6.0E-04 mg/kg-day 3.00E-01 

mg/L 4.53E-03 mg/L M 1.2E-07 mg/kg-day NA 

mg/L 8.50E-02 mg IL M 2.3E·06 mg/kg-day 2.00E-03 

mg IL 1.79E+OO mg/L M 4.9E-05 mg/kg-day 9.60E-04 

mg/L 1.06E-01 mg/L M 5.8E-07 mg/kg-day 8.00E-04 

mg/L 1.78E-03 mg IL M 4.9E-08 mg/kg-day 2.60E-05 

mg/L 1.35E-01 mg/L M 2.2E-06 mg/kg-day 3.00E-01 

mg/L 6.73E+OO mg IL M 1.9E-04 mg/kg-day 1.00E-01 

Reference Reference Reference 
Dose Units Concentration Concentration 

Units 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

7.3E-04 

3.5E-03 

4.0E-04 

1.4E·03 

1.8E-05 

2.4E-03 

7.7E-05 

1.9E-02 

7.7E-05 

1.?E-05 

1.1E·04 

2.7E-04 

3.2E-03 

1.5E-04 

1.6E-03 

6.8E-05 

2.0E-03 

1.2E·03 

5.1E-02 

7.3E-04 

1.9E-03 

7.4E-06 

1.9E-03 

9.2E·02 

7.1E+OO 



Exposure 

Route 

Ingestion 

TABLE B.76a · CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER 

SWMU 13 (MINE FILL 8) 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Resident 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1,3-Dinitrobenzene 2.36E·04 

2,4,6-Trinitrotoluene 6.92E·03 

2,6-Dinitrotoluene 9.88E-04 

2-Amino-4,6-Dinitrotoluene 2.01E-03 

2-Nitrotoluene 1.35E·04 

4-Amino-2,6-Dinitrotoluene 3.43E-03 

HMX 7.86E-02 

RDX 6.69E-01 

Aluminum 2.80E+OO 

Antimony 3.71 E-05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2.18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E·03 

Lithium 8.50E-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E·03 

Zinc 1.35E-01 

Nitrite/Nitrate-N 6.73E+OO 

(total) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Selected Intake 

EPC EPC EPC for Risk (Cancer) 

Units Value Units Calculation (1) 

mg/L 2.36E-04 mg/L M 3.0E-07 

mg/L 6.92E·03 mg/L M 8.9E·06 

mg/L 9.88E-04 mg/L M 1.3E-06 

mg/L 2.01E-03 mg/L M 2.6E·06 

mg/L 1.35E-04 mg/L M 1.7E-07 

mg/L 3.43E·03 mg/L M 4.4E-06 

mg/L 7.86E·02 mg/L M 1.0E-04 

mg/L 6.69E-01 mg/l M 8.6E-04 

mg/L 2.80E+OO mg/L M 3.6E-03 

mg/L 3.71 E-05 mg/L M 4.8E-08 

mg/L 1.25E·03 mg/L M 1.6E·06 

mg/L 4.79E·02 mg/L M 6.1E-05 

mg/L 1.63E·03 mg/L M 2.1E·06 

mg/L 1.34E·04 mg/L M 1.?E-07 

mg/L 2.18E·03 mg/L M 2.8E~06 

mg/L 4.94E-02 mg/L M 6.3E-05 

mg/L 2.19E+01 mg/L M 2.BE-02 

mg/L 4.53E·03 mg/L M 5.8E-06 

mg/L 8.50E·02 mg/L M 1.1E-04 

mg/L 1.79E+OO mg/L M 2.3E·03 

mg/L 1.06E·01 mg/L M 1.4E-04 

mg/L 1.78E-03 mg/L M 2.3E·06 

mg/L 1.35E-01 mg/L M 1.7E-04 

mg/L 6.73E+OO mg/L M 8.6E-03 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 

Units 

mg/kg-day (mg/kg-day)' 

mg/kg-day 3.00E-02 (mg/kg-day)" 2.?E-07 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)" 

mg/kg-day 2.30E-01 (mg/kg-day)'' 4.0E-08 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)" 

mg/kg-day 1.10E-01 (mg/kg-day)'' 9.4E-05 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)" 

mg/kg-day 1.50E+OO (mg/kg-day)" 2.4E-06 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)·' 

mg/kg-day (mg/kg-day)'' 

9.7E-05 



Exposure 

Route 

Dermal 

TABLE 8.76a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER 

SWMU 13 (MINE FILL B) 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Resident 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1,3·Dinitrobenzene 2.36E-04 

2,4,6-Trinitrotoluene 6.92E-03 

2,6-Dinitrotoluene 9.88E-04 

2-Amino-4,6-Dinitrotoluene 2.01E-03 

2-Nitrotoluene 1.35E-04 

4-Amino-2,6-Dinitrotoluene 3.43E-03 

HMX 7.86E·02 

RDX 6.69E·01 

Aluminum 2.80E+OO 

Antimony 3.71 E-05 

Arsenic 1.25E-03 

Barium 4.79E-02 

Beryllium 1.63E-03 

Cadmium 1.34E-04 

Chromium 2.18E-03 

Cobalt 4.94E-02 

Iron 2.19E+01 

Lead 4.53E-03 

Lithium 8.SOE-02 

Manganese 1.79E+OO 

Nickel 1.06E-01 

Vanadium 1.78E-03 

Zinc 1.35E-01 

Nitrite/Nitrate-N 6.73E+OO 

(total) 

NSWC CRANE, CRANE, INDIANA 

Medium Route Route EPC Selected Intake 

EPC EPC EPC for Risk (Cancer) 

Units Value Units Calculation (1) 

mg/L 2.36E-04 mg/L M 7.3E·09 

mg/L 6.92E-03 mg/L M 1.?E-07 

mg/L 9.88E-04 mg/L M 4.0E-08 

mg/L 2.01E-03 mg/L M 2.8E-08 

mg/L 1.35E-04 mg/L M 1.8E-08 

mg/L 3.43E-03 mg/L M 4.7E-08 

mg/L 7.86E-02 mg/L M 3.9E-07 

mg/L 6.69E-01 mg/L M 5.7E-06 

mg/L 2.80E+OO mg/L M 7.7E-06 

mg/L 3.71 E-05 mg/L M 1.0E·10 

mg/L 1.25E·03 mg/L M 3.4E·09 

mg/L 4.79E-02 mg/L M 1.3E-07 

mg/L 1.63E-03 mg/L M 4.SE-09 

mg/L 1.34E-04 mg/L M 3.7E-10 

mg/L 2.18E-03 mg/L M 1.2E-08 

mg/L 4.94E-02 mg/L M 1.4E-07 

mg/L 2.19E+01 mg/L M 6.0E-05 

mg/L 4.53E-03 mg/L M 1.2E-08 

mg/L 8.50E-02 mg/L M 2.3E-07 

mg/L 1.79E+OO mg/L M 4.9E-06 

mg/L 1.06E-01 mg/L M 5.8E-08 

mg/L 1.78E-03 mg/L M 4.9E-09 

mg/L 1.35E-01 mg/L M 2.2E·07 

mg/L 6.73E+OO mg/L M 1.9E·05 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 

Units 

mg/kg-day (mg/kg-day)' 

mg/kg-day 3.00E·02 (mg/kg-day)'' 5.2E-09 

mg/kg-day (mg/kg·dayr' 

mg/kg-day (mg/kg·day)'' 

mg/kg-day 2.30E-01 (mg/kg·day)'' 4.0E-09 

mg/kg-day (mg/kg·day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg-day 1.10E-01 (mg/kg-day)'' 6.3E·07 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg-day 1.SOE+OO (mg/kg-day)'' 5.2E·09 

mg/kg-day (mg/kg-day)"' 

mg/kg·day (mg/kg-day)'' 

mg/kg-day (mg/~g-day)'' 

mg/kg-day (mg/kg·day)'' 

mg/kg-day (mg/kg·day)'' 

mg/kg-day (mg/kg·day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg·day)'' 

mg/kg-day (mg/kg·day)'' 

mg/kg·day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg·day (mg/kg-day)" 

mg/kg·day (mg/kg-day)" 

6.4E-07 

Total Risk Across All Exposure Routes/Pathways 9.BE-05 



Medium 

Soil 

Soil 

Scenario Tlmelrame: Future 

TABLE 9.1. REASONABLE MAXIMUM EXPOSURE {RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs- CONSTRUCTION/EXCAVATION WORKERS 

SWMU 13 (MINE FILL 8) 

NSWC CRANE. CRANE. INDIANA 

Receptor Popula!ion: ConslrtJctlon!Excavation Workers 

Receptor Age: Adull 

Exposure Exposure Chemical Carcinogenic Risk 

Medium Poin1 

lngeslion Inhalation Dennar Exposure 

Routes Total 

Soil Surface and 2,3.7,8·TCDD TEO 2.5E·08 2.3E-09 2.?E-08 

Subsurface Benzo{a)anthracene 3.7E·10 1.4E-10 5.1E·10 

Soll Benzo(a)pyrene 8.5E·09 3.3E·09 1.2E·OB 

Area Bldg 166 Benzo(b)lluoranthene 1.2E-09 4.BE-10 1.BE-09 

Dlbenzo(a,h)anthracene 

lndeno( 1 .2 ,3-cd)pyrene 3.0E·IO 1.2E-10 4.2E·10 

Aroclor-1248 1,3E-06 S.4E-07 1.BE-06 

Soil Surface and 2.4.6-Trinl!rotoluene 1.6E-09 1.SE-10 1.7E-09 

Subsurface 2-Amino·4.6·dinitrololuene 

Soil 4-Am lno-2 .6·dlnitrolo!uene 

Buildlng 166 HMX 

Historical Dala RDX 6.0E-09 2.7E-10 6.2E·09 

Aluminum 

Arsenic 3.1E·07 2.8E-08 3.4E-07 

Barium 

Mercury 

Total Risk Across Surface/Subsurface Soll -Area Bldg 166 1.9E·06 

Tola! Risk Across Surface/Subsurface Soll· Bldg 166 - Historical Data 3.4E·07 

Chemical Non·Carcinogenic Hazard Ql101ient 

Primary Ingestion lnhalalion Dermal 

Targe1 Organ 

2,3,7,B·TCDD TEO NA 

Benzo(a)anthracene NA 

Benzo(a)pyrene NA 

Benzo(b)lluoranthene NA 

Dibenzo(a.h)anthracene NA 

lndeno( 1.2.3-cd)pyrene NA 

Aroclor-1248 NA 

2.4 ,6· Trinitrotoluene Liver 7.3E·03 7.0E-04 

2-Amino·4,6-dln!trotoluene Liver 3.9E-03 7.0E-05 

4-Am ino·2 ,6·dinil rolo!uene Liver 4.3E-03 t.2E-04 

HMX Liver. Blood 5.6E·OS 1.0E·06 

RDX Proslale 1.3E·03 5.7E-05 

Aluminum CNS 2.8E·02 

Arsenic Skln. CVS 4.8E·02 4 3E·D3 

Bar1um Kidney 2.1E-03 

Mercury CNS 1.4E·03 

Total Hazard Index Across Surface/Subsurface Soll. Area Bldg 166 

Total Hazard Index Across Surface/Subsurface Soil· Bldg 166 ·Historical Data 

Exposure 

RoU1es Total 

8.0E·03 

3 9E-03 

4.SE·03 

5.7E-05 

1.3E·03 

2.BE-02 

5 2E·02 

2.1E·03 

1 4E-03 

1 OE·01 

Target Organ Analysls ·Building 166 

Total Liver HI= 1.6E·02 
1--------i 

Total Kidney HI= l---2_._1E'-·0_3_-i 

Tolal CVS HI = l---5'-'.2:C:E'-'-0"'2--i 

Total Skin HI= 5.2E·02 
~----~ 

Total CNS HI= 2 9E-02 
1---------i 

To1al Blood HI= 5 7E ·OS 
f--------1 

Total Pros1ate HI = 1.3E ·03 
~----~ 



Medium 

Soll 

Soll 

Scenario Timeframe: Fulure 

Receptor Population: Construcllon.'Excavatlon Workers 

Receptor Age: Adull 

TABLE 9.1. REASONABLE MAXIMUM EXPOSURE (AME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs- CONSTRUCTION/EXCAVATION WORKERS 

SWMU 13 (MINE FILL 8) 

NSWC CRANE. CRANE. INDIANA 

Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quo1ien1 

Medium Po in! 

Ingestion lnhalallon Dermal Exposure 

Roules Total 

Soll Sur1ace and 2,3,7,8-TCDD TEO 2.2E·08 2.0E-09 2.4E·OB 

Subsur1ace Benzo(a)anthracene 2.2E-OB 8.6E-09 3.1E·08 

sou Benzo(a)pyrene 2.0E-07 7.8E-08 2.BE-07 

Area Bldg 171 Benzo(b)lluoranthene 2.2E-08 8.6E·09 3.1E-08 

Dibenzo(a.h)anthracene 4.0E-08 1.6E·D8 5.GE-08 

lndeno( 1 .2 ,3·cd)pyrene 1.3E-08 5.1E-09 1.8E-08 

Aroclor-1248 4.3E·06 1.SE-06 6.1E-06 

Soll Surface and 2.4,6-Trlnltrololuene 4.4E·1D 4.2E-11 4.8E·10 

Subsur1ace 2-Amlno-4,6-d!nltrotoluene 

Soil 4-AmJno-2.6·dlnltrotoluene 

Building 171 HMX 

Hislorlcal Data ROX 1.2E-08 5.3E-10 1.2E·08 

Aluminum 

Arsenic 3.4E-07 3.0E-08 3.7E·07 

Barium 

Mercury 

Total Risk Across Surface/Subsur1ace Soll ·Area Bldg 171 6.SE-06 

Total Risk Across Surface/Subsurface Soil· Bldg 171 . Historical Data 3.8E-07 

Primary lngeslion Inhalation Denna! EicposurP. 

Target Organ Ratlles Total 

2.3,7.8-TCDD TEO NA 

Benzo(a)anthracene NA 

Benzo(a)pyrene NA 

Benzo(b)lluoranthene NA 

Dibenzo(a.h)anthracene NA 

lndeno(1.2 .3-cd)pyrene NA 

Aroclor-1248 NA 

2 .4,6-Trinitrololuene Liver 2.1E-03 2.0E-04 2 JE-03 

2-Amino-4.6-dlnltrotoluene Liver 3.6E-03 6.4E-05 3 6E·D3 

4-Amlno-2,6-dinitrotoluene Liver 5.3E-02 1.4E·03 5.SE-02 

HMX Liver. Blood 7.4E-03 1.3E·04 7.SE-03 

ROX Proslate 2.SE-03 1.1E·04 2.6E·03 

Aluminum CNS 3.1E·02 3 1E·02 

Arsenic Skin. CVS 5.2E·02 4.7E-03 5.7E-02 

Barium Kidney 1.SE-03 1.SE-03 

Mercury CNS 2.1E·03 2.1E·03 

Total Hazard Index Across Surface/Subsurface Soil -Area Bldg 171 

Tolal Hazard Index Across Surface/Subsurface Soil · 

Targe1 Organ Analysis. Building 171 

Total Liver HI... 6.8E·02 ,__ ____ __. 
Total Kidney HI= t----1.B_E_·0_3_--i 

Tolar CVS HI= 5.7E·02 
t--------i 

To1a1 Skin HI = ._ __ s._7E_-0_2 _ _, 

Bldg 171 - His1orical Data 1 6E-Ot 

Tolal CNS HI = 3.JE -02 ,__ ____ ,... 
Total Blood HI= 7.SE-03 t------< 

Total Prosla1e HI= 2 GE-03 
'--------' 



Medium 

Groundwater 

TABLE 9.1. REASONABLE MAXIMUM EXPOSURE (AME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs- CONSTAUCTl°ON/EXCAVATION WORKERS 

SWMU 13 (MINE FILL B) 

Scenario Tlmeframe: Future 

Receptor Population: Construction/Excavation Workers 

Receptor Age: Adult 

Exposure Exposure Chemical 

Medium Point 

Water Onsite 1,3-Dlnitrobenzene 

2,4,6-Trinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-0initrotoluene 

2-Nilrotoluene 

4-Amino-2,6-Dinitrotoluene 

HMX 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lil hi um 

Manganese 

Nickel 

Vanadium 

Zinc 

Nitrite/Nitrate-N 

NSWC CRANE, CRANE. INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 

Routes Total 

3.0E-10 3.0E-10 

2.SE-10 2.SE-10 

3.7E-OB 3.7E-OB 

1.0E-09 1.0E-09 

Total Risk Across Groundwater 3.SE-08 

Chemical 

Primary 

Target Organ 

1.3-Dinilrobenzene Spleen 

2,4,6-Trinltrololuene Liver 

2,6-Dinitrotoluene CNS, Blood, Kidney 

2-Amino-4,6-Dlnitrotoluene Liver 

2·Nitrotoluene Spleen 

4-Amino-2,6-0initrololuene Liver 

HMX Liver, Blood 

ROX Pros1ate 

Aluminum CNS 

Antimony Blood 

Arsenic Skin, CVS 

Barium Kidney 

Beryllium GS 

Cadmium Kidney 

Chromium Fetoloxicily/GS/Bone 

Cobalt NA 

Iron NA 

Lead NA 

Lithium NA 

Manganese CNS 

Nickel Body Weight 

Vanadium Kidney 

Zinc Blood 

Nilrlte/Ni1rate·N Blood 

Total Liver HI= 3.0E·03 

Total Kidney Hr= 3.4E-03 

To1al CVS Hr= 1.GE-04 

Total GI Tract HI= 6.SE-03 

Total Skin HI= 1.6E·04 

Tolal Blood HI= 2.BE·03 

Non-Carcinogenic Hazard Ouol1en1 

Ingestion lnhalalion Dermal Exposure 

Routes Tola! 

3.0E-04 3 OE-04 

1.4E-03 1 4E·03 

1.SE-04 1_6E-04 

5.6E·04 5 6E·D4 

7.5E-D6 7.SE·06 

9 6E·04 9 6E-04 

3.1E-05 3.TE-05 

7.BE-03 7.SE-03 

1.tE-04 1 1E·04 

2.4E·OS 2 4E-05 

1 6E-04 1 6E-04 

3 SE-0.1 3 SE-04 

4.SE-03 4.SE-03 

2.TE-04 2 1E 04 

2 3E-o:< 2 JF..-0:1 

9 6E-O!i CJ !iF nr, 

2 8E·03 2 RF.-0.1 

1 6E-03 1 OE 03 

7 2E·02 7 2F.:·02 

I OE·03 1 OE-03 

2.?E-03 2.7E-03 

I OE·05 1 OE-OS 

2 6E-03 2 6E 0.1 

Total Hazard Index Across Groundwa1er 1 02E·01 

Total CNS HI= 7.3E·02 

Tolal Felotoxici1y HI= 2 3E·03 

To1al Body Weight HI= 1 OE-03 

Total Prostale HI = 7.8E·03 

Total Bone HI = 2 3E 03 

Total Spleen HI= 3.1E-04 



Medium 

Soil 

Soll 

son 

Scenario Tlmelrame: CurrenUFuture 

Receptor PopulaUon: Maintenance Workers 

Receptor Age: Adult 

Exposure Exposure Chemical 

Medium Point 

Soil Surface Soil 2,3,7,8-TCDD TEO 

Area Bldg 166 Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Olbenzo(a,h)anlhracene 

lndeno(1,2,3-cd)pyrene 

Aroclor-1248 

Soil Surface and 2.3,7,8-TCOD TEO 

Subsurface Benzo(a)anthracene 

Soil Benzo(a)pyrene 

Area Bldg 166 Benzo(b)lluoranthene 

Dlbenzo{a.h)anthracene 

lndeno(1.2.3-cd)pyrene 

Aroc!or-1248 

Soll Suriace and 2 ,4 .6· Trinitrotoluene 

Subsurface 2-Amino-4,6-dlnitrotoluene 

Soil 4-Amino-2.6-dlnilrolo!uene 

Building 166 HMX 

Historical Data ROX 

Aluminum 

Arsenic 

Barium 

Mercury 

TABLE 9.2. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE WORKERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE. INDIANA 

Carcinogenic Risk Chemical 

lngeslion Inhalation Denna! Exposure 

Routes Tola[ 

3.SE-08 6.9E-09 4.2E-08 2,3,7,8-TCDO TEO 

7.8E-10 6.7E-10 1-SE-09 Benzo(a)anthracene 

T.OE-08 8.8E-09 1.9E·08 Benzo(a)pyrene 

1.4E-09 1.2E-09 2.6E-09 Benzo(b)lluoranlhene 

Dibenzo(a.h)anthracene 

6.4E·10 5.5E-10 1.2E-09 lndeno( 1 .2 .3-cd)pyrene 

3.1E-06 2.9E-06 5.9E-06 Aroclor-1248 

3.0E-08 6.0E-09 3.6E-08 2,3,7.8-TCDO TEO 

4.5E·10 3.8E-10 8.3E-10 Benzo(a)anlhracene 

1.0E·08 8.8E-09 1.9E-08 Benzo(a)pyrene 

1.4E-09 1.2E-09 2.6E-09 Benzo(b)lluoranthene 

Dlbenzo(a.h)anthracene 

3.6E-10 3.1E-10 6.8E-10 lndeno( 1,2,3-cd)pyrene 

1.6E-06 1.4E-06 3.0E-06 Aroc!or-1248 

1.9E-09 4.0E-10 2.3E-09 2,4 .6-Trinilrotoluene 

2-Amino-4,6-dini1ro1oluene 

4·Amino-2.6-dinilrololuene 

HMX 

7.2E-09 7.2E·10 8.0E-09 ROX 

Aluminum 

3.7E-07 7.4E·08 4.SE-07 Arsenic 

Barium 

Mercury 

Total Risk Across Surface Soll - Area Bldg 166 6.0E-06 

Non-Carcinogenic Hazard OlJOllent 

Primary Ingestion lnhalalion Denna! 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 3.SE-04 7.SE-05 

Liver 1.9E-04 7.4E-06 

Liver 2.1E·04 1 3E-05 

Uver. Blood 2.7E-06 1.1E-07 

Prostale 6.1E-05 6.1E-06 

CNS 1.3E-03 O.OE+OO 

Skin, CVS 2.JE-03 4.6E-04 

Kidney T.OE-04 O.OE+OO 

CNS 6.6E-05 O.OE+OO 

Total Hazard Index Across Surface Soil - Area Bldg 166 

Total Risk Across Surface/Subsurface Soll - Area Bldg 166 3.0E-06 Total Hazard Index Across Sur1acetSubsur1ace Soi! - Area Bldg 166 

Total Risk Across Sur1ace/Subsur1ace Soil - Bldg 166 - Historical Data 4.6E·07 Total Hazard Index Across Surface/Subsur1ace Soil - Bldg 166 - Historical Oa1a 

Target Organ Analysis - Building 166 

Tolal Uver HI = 8.SE-04 Total CNS HI= 

Total Kidney HI = 1.0E-04 Total Blood HI= 

Total CVS HI= 2.8E·03 To1al Prostale HI = 

Total Skin HI-= 2.8E-03 

Exposure 

RotJ1es Total 

4 3E-04 

2 OE·04 

2 2E-04 

2.SE-06 

6.BE-05 

1 3E-03 

2.SE-03 

1.0E-04 

6.6E·OS 

5.2E·03 

1 4E·03 

2.8E-06 

6.BE-05 



Medium 

Soll 

Soll 

Soll 

Scenario Tlmelrame: CurrenVFulure 

Receptor Population: Maintenance Workers 

Receplor Age: Adult 

Exposure Exposure Chemical 

Medium Point 

Soll Surface Soll 2,3,7,8·TCDD TEQ 

Area Bldg 171 Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Dibenzo(a.h)anthracene 

lndeno(1.2,3-cd)pyrene 

Aroclor-1248 

Solt Surface and 2,3,7,8-TCOD TEO 

Subsurface Benzo(a)anthracene 

Soll Benzo(a)pyrene 

Area Bldg 171 Benzo(b)fluoranthene 

Dibenzo(a.h)anthracene 

lndeno(1.2.3-cd)pyrene 

Arodor-1248 

Soll Surface and 2, 4. 6· Trinitrotoluene 

Subsurface 2-Amlno-4.6-dinitrotoluene 

Soil 4-Am lno-2 .6-dlnitrotoluene 

Building 171 HMX 

Historical Data ROX 

Aluminum 

Arsenic 

Barium 

Mercury 

TABLE 9.2. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs · MAINTENANCE WORKERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE. INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

7.6E-08 1.SE-08 9.1E·08 2,3,7,8-TCDD TEO 

2.7E-08 2.3E-08 5.0E-08 Benzo(a)anlhracene 

2.4E-07 2.1E-07 4.SE-07 Benzo(a)pyrene 

2.7E-08 2.3E·08 5.0E-08 Benzo(b)lluoranthene 

4.9E-08 4.2E-08 9.1E-08 Dlbenzo(a.h)anthracene 

1.SE-08 1.4E-08 3.0E·OS lndeno(1.2,3-cd)pyrene 

1.1E-05 9.9E-06 2.1E·OS Aroclor-1248 

2.7E·08 5.3E-09 3.2E-08 2,3,7,8-TCDD TEO 

2.7E-08 2.3E-08 5.0E-08 Benzo(a)anthracene 

2.4E·07 2.1E-07 4.SE-07 Benzo(a)pyrene 

2.7E·08 2.3E-08 5.0E·OS Benzo(b)fluoranthene 

4.9E-08 4.2E·08 9.1E-08 Oibenzo(a.h)anlhracene 

1.6E·08 1.4E-08 2.9E·08 lndeno(1.2 .3-cd)pyrene 

5.2E·06 4.8E·06 9.9E·06 Aroclor-1248 

S.4E-10 1.1E-10 6.5E·10 2.4.6-Trlnitrotoluene 

2-Am ino-4 .6-dinftrotoluene 

4-Amlno-2.6-dlnltrotoluene 

HMX 

1.4E·08 1.4E-09 1.6E-08 ROX 

Aluminum 

4.1E-07 8.1E-08 4.9E-07 Arsenic 

Barium 

Mercury 

Total Risk Across Surface Soll· Area Bldg 171 2.1E·05 

Non-Carcinogenic Hazard Quolien! 

Primary Ingestion Inhalation Dermal 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 1.0E-04 2.1E-05 

Liver 1.7E-04 6.8E·D6 

Liver 2.6E·03 1.SE·04 

Liver. Blood 3.6E-04 1 4E·OS 

Prostale 1.2E·04 1.2e-os 

CNS 1.SE-03 O OE+OO 

Skin. CVS 2.5E-03 5.0E-04 

Kidney 8.8E·05 O.OE+OO 

CNS 1.0E-04 O.OE+OO 

Total Hazard Index Across Surface Soil . Area Bldg 171 

Exposure 

Routes Tolal 

1 2E·04 

1 BE·04 

2 7E-03 

3.7E-04 

1 3E·04 

1 SE-0.1 

3.0E-03 

B.flE-05 

1.0E-04 

Tolal Risk Across Surface/Subsurface Soil ·Area Bldg 171 1.1E·05 Tolal Hazard Index Across Surtace/Subsurface Soil - Area Bldg 171 

Total Risk Across Surface/Subsurtace Soil - Bldg 171 . Historical Data 5.0E-07 Total Hazard Index Across Surface/Subsurface Soil - Bldg 171 - Hislorical Data B.3E-03 

Targel Organ Analysis Building 171 

Total Liver HI= l---3._4E"-·'-03'-----I 

Total Kidney HI= ,_ __ 8._8E_-o_5 _ __, 

Total CVS HI= 3.0E-03 
1-------i 

Total Skin HI = .__ __ 3._0E'-·0_3 _ _. 

Tolal CNS HI= 1.6E·03 
t-------1 

Total Blood HI= 3.7E·04 
t-------1 

Total Proslate HI= 1.JE-04 
'--------' 



Medium 

Sediment 

Surface Water 

Scenario Timeframe: CurrenVFuture 

Receptor Populatlon: Maintenance Workers 

Recepfor Age: Adult 

Exposure Exposure Chemical 

Medium Point 

Sediment Sediment In Benzo(a)pyrene 

Gullies Dibenzo(a, h)anthracene 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

in Gullies Benzo(a)pyrene 

Be nzo(b) f J uora nth en e 

lndeno(1,2,3-cd)pyrene 

2,4,6-Trinitrotoluene 

2·Amino·4,6·Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 

HMX 

ROX 

Aluminum 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nitrale·N 

TABLE 9.2. REASONABLE MA~IMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs • MAINTENANCE WORKERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

9.6E·OB B.2E-OB 1.BE-07 Benzo(a)pyrene 

1.BE·OB 1.6E-OB 3.4E-OB Dibe nzo( a, h )an th race n e 

~luminum 

1.3E·06 2.5E-07 1.5E-06 Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

4.?E-07 4.7E-07 Benzo(a)anthracene 

9.BE-06 9.BE-06 Benzo(a)pyrene 

1.5E-06 1.5E-06 Benzo(b)fluoranthene 

B.1E-07 B.1E-07 lndeno(1,2,3-cd)pyrene 

2.4E-10 2.4E-10 2,4,6· Trinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 

HMX 

4.2E-07 4.2E-07 ROX 

Aluminum 

2.1E-OB 2.1E-OB Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nitrale·N 

Total Risk Across Gully Sediment 1.?E-06 

Total Risk Across Gully Surface Water 1.3E-05 

Non-Carcinogenic Hazard Quolienl 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ Routes To!al 

CNS 9.6E-04 9.6E-04 

Skin, CVS 7.9E-03 1.6E-03 9.5E-03 

Kidney 2.3E-04 2.3E-04 

Kidney 2.5E-04 3.3E-05 2.BE-04 

Fetotoxicity/GS/Bone 2.BE-03 2.BE-03 

NA 2.4E-02 2.4E-02 

NA 

CNS 3.2E-03 3.2E-03 

Kidney 5.5E-03 5.5E-03 

Liver 4.5E-05 4.5E-05 

Liver 1.4E·04 1.4E·04 

Liver 3.4E·04 3.4E·04 

Liver. Blood 1.?E-05 1.?E-05 

Prostate 3.6E·03 3.6E·D3 

CNS 2.3E·05 2.3E-05 

Skin, CVS 1.3E-04 1.3E·04 

Felotoxicity/GS/Bone 2.0E-03 2.0E-03 

NA 7.0E-05 7.0E-05 

NA 

CNS 2.7E~03 27E-03 

Kidney 2.3E-O:l 2.:lE-m 

Blood B.?E-05 8.7E-05 

Total Hazard Index Across Gully Sedimen! 4.6E-02 

Total Hazard Index Across Gully Surface water 1 1SE-02 



Medium 

Sediment 

Surface Water 

Scenario Timeframe: CurrenVFuture 

Receptor Population: Maintenance Workers 

Receptor Age: Adult 

Exposure Exposure 

Medium Point 

Sediment Mainstream Aluminum 

Arsenic 

Cadmium 

Iron 

Manganese 

Vanadium 

Chemical 

TABLE 9.2. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE WORKERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE. INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal 

2.9E-06 5.7E-07 

2.2E-09 

Total Risk Across Mainstream Sediment 

Exposure 

Routes Total 

3.4E-06 

2.2E-09 

3.4E-06 

Total Risk Across Mainstream Surface Water.__2-'-.-'-2E-'---09 _ __, 

Chemical 

Aluminum 

Cadmium 

Iron 

Manganese 

Vanadium 

RDX 

Primary 

Target Organ 

CNS 

Blood 

Skin, CVS 

Non-Carcinonenrc H;iz;rni Ouot1ent 

Ingestion lnhala1ion Dermal 

1.3E-03 

11 E-03 

1.SE-02 

Exposure 

Routes T o\al 

1.3E·03 

Kidney 3.2E-03 4.2E-04 3.6E-03 

NA 9.4E-02 9.4E-02 

CNS 5.3E-03 5.3E-03 

Kidney 9.5E,03 9.5E-03 

Pros tale 1.SE-05 

Kidney 3.SE-04 

Total Hazard Index Across Mainstream Sediment 1.4E·01 

Total Hazard Index Across Mainstream Surface water 3.73E-04 
~----~ 

Total Target Organ Hazard Index for Gully Surface Water and Sedrim_e_n_i __ ~ Total Target Organ Hazard Index for Mainstream Surface Water and Sediment 

I Total Liver HI= 5.4E-04 Total CNS HI = 6.9E-03 

Total Kidney HI= 8.3E-03 Total Fetofoxicity HI = 4.SE-03 

Total CVS HI= 9.6E-03 Tolal Prostate HI= 3.6E-03 

Total GI Tract HI= 4.SE-03 Total Bone HJ= 4.SE-03 

Total Skin HI= 9.6E-03 Total Blood HI= 1.0E-04 

Total Kidney HI = ._ __ 1_.3_E_-0_2_--< 

Total CVS HI= 2. 1 E·02 
>----------! 

Total Skin HI= 2.1E·02 
~-----~ 

Total CNS HI= 

Total Prostate HI = 

Total Blood Hl = 

I 
I 

6.6E-03 

1.BE-05 

1.1E-03 



Medium 

Soil 

Soll 

son 

Scenario Tlmeframe: CurrenVFuture 

Receptor Population: Occupalional Workers 

Receptor Age: Adult 

Exposure Exposure Chemical 

Medium Point 

Soll Surface Soil 2.3.7,B·TCDD TEO 

Area Bldg 166 Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo(b)lluoranlhene 

Dibenzo(a.h)anthracene 

lndeno(l .2.3-cd)pyrene 

Aroclor-1248 

Soil Surface and 2,3,7,8-TCDD TEO 

Subsurface Benzo(a)anthracene 

Soll Benzo(a)pyrene 

Area Bldg 166 8enzo(b)lluoranlhene 

Dlbenzo(a,h)anlhracene 

lndeno(1,2,3·cd)pyrene 

Aroclor-1248 

Soil Surface and 2.4,6-Trlnilrololuene 

Subsurface 2·Amlno·4,6-dlnitrotoluene 

Soll 4-Amlno·2.6-dinilrotoluene 

Building 166 HMX 

Historical Data ROX 

Alum!num 

Arsenic 

Barium 

Mercury 

TABLE 9.3. REASONABLE MAXIMUM EXPOSURE (AME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs ·OCCUPATIONAL WORKERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE. INDIANA 

Carcinogenic Risk Chemical 

Ingestion lnhalatlon Dermal Exposure 

Routes Total 

3.6E-07 7.2E·OB 4.4E-07 2,3,7,8-TCDD TEO 

8.2E·09 7.0E-09 1.SE-08 Benzo(a)anthracene 

1.1E·07 9.2E·OB 2.0E-07 Benzo(a)pyrene 

1.SE-08 l.3E·OB 2.7E-OB Benzo(b)lluoranthene 

Dibenzo(a.h)anthracene 

6.6E-09 5.7E-09 1.2E·DB lndeno(1.2.3·cd)pyrene 

3.2E-05 3.0E-05 6.2E-05 Aroclor· 1248 

3.2E·07 6.3E-OB 3.BE·07 2,3,7,B·TCDD TEO 

4.6E-09 4.0E-09 B.6E·09 Benzo(a)an\hracene 

1.tE-07 9.2E·OB 2.0E-07 Benzo(a)pyrene 

1.5E·OB 1.3E·DB 2.7E·OB Banzo(b)lluoranthene 

Dlbenzo(a,h)anthracene 

3.BE-09 3.3E-09 7.0E-09 lndeno( 1.2.3-cd)pyrene 

1.6E·05 1.SE-05 3.1E·05 Aroclor-1248 

2.0E-08 4.2E·09 2.4E-08 2.4.6-Trinitrotoluene 

2-Amlno-4.6-dlnilrololuene 

4-Amino-2.6·dlnitrotoluene 

HMX 

7.SE-08 7.5E·09 8.3E-08 ROX 

Aluminum 

3.9E-06 7.7E-07 4.7E-06 Arsenic 

Barium 

Mercury 

Total Risk Across Surface Soll -Area Bldg 166 6.3E·05 

Total Risk Across Surtace/Subsurlace Soll - Area Bldg 166 3.2E·OS 

Non-Carcinogenic Hazard rn1otient 

Primary Ingestion lnhalal!on Dermal 

Targel Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 3.7E-03 7.BE·04 

Liver 2.0E·D3 7.BE·OS 

Liver 2.2E-03 1.3E·04 

Liver, Blood 2-BE·OS 1.1E·06 

Prostale 6.4E·04 6.3E·OS 

CNS 1.4E·02 

Skin, CVS 2.4E·02 4.BE-03 

Kidney l.OE-03 

CNS 6.9E-04 

Tolal Hazard Index Across Surtace Soil ·Area Bldg 166 

Total Hazard Index Across Surtace/Subsurtace Soil. Area Bldg 166 

Exposure 

Routes Total 

4.SE·03 

2.0E-03 

2.3E-03 

2 9E·OS 

?OE-04 

1 4E-02 

2 9E-02 

1 OE-03 

6.9E·04 

Total Risk Across Surface/Subsurface Soll - Bldg 166. Historical Da1a 4.BE·06 Total Hazard Index Across Surtace/Subsurtace Soll· Bldg 166 ·Historical Dala 5.4E·02 

Target Organ Analysis· Building 166 

To!al Liver HI= 8.9E·03 
t-------i 

Tola! Kidney HI = t---' ·_oE_-o_3_--i 

Tolal CVS HI= l--"-2._9E;;,,.·0.,,;;2'-~ 

Total Skin HI=- 2.9E-02 
~----~ 

Total CNS HI= 1.SE-02 
t-------1 

T otal Blood HI = 1--2_s_E_-o_s_--I 

Total Prostate HI= 7.0E·04 
~----~ 



Medium 

Soll 

Soil 

Soil 

Scenario Tlmeframe: CurrenVFuture 

Receptor Populalion: Occupalional Workers 

Receptor Age: Adull 

E)(J)osure Exposure Chemical 

Medium Poin1 

Soil 

Soil 

son 

Surface Soll 2.3,7,8-TCDD TEO 

Area Bldg 171 Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Dlbenzo(a,h)anlhracene 

lndeno(1.2 .3-cd)pyrene 

Aroclor-1248 

Surface and 2,3,7,8-TCOD TEO 

Subsurface Benzo(a)anlhracene 

Soll Benzo(a)pyrene 

Area Bldg 171 Benzo(b)tluoranthene 

D!benzo(a.h)<1nthracene 

lndeno(1.2 .3-cd)pyrene 

Aroclor-1248 

Surface and 2.4.6-Trfnllrotoluene 

Subsurface 2-Amlno-4,6-dinitrotoluene 

Soil 4-Amlno-2.6-dlnltrotoluene 

Building 171 HMX 

TABLE 9.3. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs ·OCCUPATIONAL WORKERS 

SWMU 13 (MINE FILL 8) 

NSWC CRANE. CRANE. INOIANA 

Carcinogenic Risk Chemical 

lngeslton Inhalation Denn al Exposure 

Routes Total 

7.9E-07 1.6E-07 9.SE-07 2,3.7.8-TCDD TEO 

2.BE-07 2.4E-07 5.2E-07 Benzo(a)anthracene 

2.6E-06 2.2E-06 4.7E-D6 Benzo(a)pyrene 

2.BE-07 2.4E-07 5.2E-07 Benzo(b)fluoranthene 

5.tE-07 4.4E-07 9.5E-07 Oibenzo(a,h)anthracene 

1.7E-07 1.4E·07 3.1E-07 lndeno( 1,2 .3-cd)pyrene 

1.1E·04 1.0E-04 2.2E-04 Aroclor-1248 

2.8E·07 5.6E·08 3.4E·07 2,3,7,8-TCDD TEO 

2.BE-07 2.4E-07 5.2E·07 Benzo(a)anlhracene 

2.SE-06 2.2E-06 4.7E-06 Benzo(a)pyrene 

2.BE-07 2.4E-07 5.2E-07 Benzo(b)fluoranthene 

5.1E·D7 4.4E-07 9.4E-07 Dlbenzo(a.h)an1hracene 

1.7E·07 1.4E·07 3.1E-07 lndeno(1.2,3-cd)pyrene 

5.4E·05 5.0E-05 1.0E-04 Aroclor-1248 

5.SE-09 1.2E-09 6.8E-09 2,4,6-Trinilrotoluene 

2-Amlno-4,6-dinltrotoluene 

4-Amino-2.6-dinitrotoluene 

HMX 

Primary 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 

liver 

Liver 

Uver. Blood 

Non-Carcinogenic Hazard Quotient 

lngeslion lnhalallon Dermal 

1.0E-03 2.2E-04 

1.8E-03 7.1E-05 

2.7E-02 1.6E-03 

3.7E-03 1.SE-04 

Exposure 

RoU1es Total 

1.3E·03 

1.9E-03 

2.9E-02 

3.9E-03 
t----------+----+----+----+------+---------it------+----+----+----+-------; 

Hislorical Data RDX 1.SE-07 1.SE-08 1.6E-07 ROX Proslate 1.3E-03 1.3E-04 1.4E-03 
t-----------1-----1-----1-----1-------1----------+------t----t----t----t------j 
Alumlnum Aluminum CNS 1.SE-02 1.SE-02 

Arsenic 4.2E·06 8.4E-07 5.1E-06 Arsenic Skin. CVS 2.6E-02 5.2E·03 3.2E-02 

Barium Barium Kidney 9.2E-04 9.2E-04 

Mercury Mercury CNS 1.1E-03 1 lE-03 

Total Risk Across Surface Soll -Area Bldg 171 2.2E-04 Total Hazard Index Across Surface Soll - Area Bldg 171 

Total Risk Across Surface/Subsurface Soll - Area Bldg 171 1.1E·04 Total Hazard Index Across Surface/Subsurtace Soll - Area Bldg 171 

To1at Risk Across Surface/Subsurface Soll - Bldg 171 · Hlstorfcal Dala 5.3E-06 Total Hazard Index Across Surface/Subsurtace Soll - Bldg 171 - Historical Data 8.6E·02 

Target Organ Analysis - Building 171 

Tolal Uver HI = 3.6E-02 Total CNS HI= 1 7E-02 
>-------< >------I 

Tolar Kidney HI = t---9._2E_·0_4_-i T otal Blood HI = 3 9E -03 
t------j 

Total CVS HI = t---3.'-'2E;_-0..;;2_-i Total Prosta1e HI= ..__1_.4-'E-·0_3 _ _, 

Tola! Skin HI= 3.2E·02 
~------< 



Medium 

Groundwater 

Scenario Timelrame: Future 

Receptor Population: Occupa1ional Workers 

Receptor Age: Adult 

Exposure Exposure Chemical 

Medium Point 

Water Onslle 1,3-Dlnitrobenzene 

2,4,6-Trinitrotoluene 

2 ,6-Dlnitrololuene 

2-Amino-4,6-Dinttrotoluene 

2-Nitrololuene 

4-Amino-2,6-Dinitrololuene 

HMX 

ADX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nitrite/Nitrate-N 

TABLE 9.3. REASONABLE MAXIMUM EXPOSURE (AME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - OCCUPATIONAL WORKERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion lnhalalion Dermal Exposure 

Routes Total 

1,3·Dinl1robenzene 

7.3E-07 4.5E-09 7.3E-07 2,4,6· Trinitrotoluene 

2,6-Dinllrotoluene 

2-Amino-4,6-0inilrotoluene 

1.1E-07 3.5E-09 1.1E-07 2-Nitrotoluene 

4-Amino-2,6-Dinitrotoluene 

HMX 

2.6E-04 5.4E-07 2.6E-04 RDX 

Aluminum 

Antimony 

6.6E-06 5.4E-09 6.6E-06 Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lil hi um 

Manganese 

Nickel 

Vanadium 

Zinc 

Nitrile/Nitrate-N 

Total Risk Across Groundwater 2.6E·04 

Total Liver HI = 
Total Kidney HI = 

Tolal CVS HI = 

Total GI Tract HI= 

Total Skin HI= 

Total Blood HI= 

Non-Carcinogenic Hazard Quo1ien1 

Primary Ingestion lnhalalion Dermal Exposure 

Target Organ Routes Tota! 

Spleen 2.3E-02 1.8E·04 2 3E·02 

Liver 1.4E-01 B.3E-04 1.4E-01 

CNS. Blood. Kidney 9.?E-03 9.?E-05 9.BE-03 

Liver 9.BE·02 3.3E·04 9 9E·02 

Spleen 5.?E-06 4.2E-06 1 OE-05 

Liver 1.?E-01 5.7E-04 1 7E-D1 

Liver, Blood 1.5E-02 1 9E-05 1 SE-02 

Prostate 2.2E+OO 4.6E·03 22E+OO 

CNS 2.?E-02 2.3E·05 2 7E-02 

Blood 9.1E-04 5.0E-06 9.1E-04 

Skin, CVS 4.1E-02 3 4E-05 4.1E-02 

Kidney 6.?E-03 7.9E·05 6.8E·03 

GS B.OE·03 9.4E-04 8 9E-03 

Kidney 2.6E-03 4.3E·OS 2.7E-0:1 

Fetoloxfcity/GS/Bone 7.1E·03 4.7E-04 7 fiE-03 

NA 2.4E-02 2.0E·05 2 4E·02 

NA 7.1E·01 S.9E-04 7 2E-01 

NA 

NA 4.2E-01 3.4E-04 4 2E-01 

CNS 7.3E-01 1 SE-02 7 SE·Ol 

Body Weigh1 5.2E-02 2 1E-04 .s 2E 02 

Kidney 1.?E-02 S.SE-04 I AE-02 

Blood 4.4E·03 2.2E-06 4 4E-03 

Blood 6.GE-01 5.4E·04 6 6E-01 

Total Hazard Index Across GrounclwcilP.r SJ?E•OO 

4.2E-01 To1al CNS HI= 7.BE-01 

3.?E-02 Total Fetotoxicily Hl = 7.6E·03 

4.1E-02 To1al Body Weight HI= 5.2E-02 

1.6E-02 Total Prostale HI = 2 2E•OO 

4.1E-02 Total Bone HI "" 7.6E-03 

6.9E-01 Tolal Spleen HI = 2.3E-02 



Medium 

Soll 

Soil 

Soil 

Scenario Tlmarrame: CurrenUFuture 

Receptor Population: Trespassers 

Receptor Age: Adolescent 

Exposure Exposure Chemical 

Medium Point 

Soll 

Soll 

Soil 

Surface Soil 2.3.7,8-TCDD TEO 

Area Bldg 166 Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranlhene 

Dlbenzo(a.h)anlhracene 

lndeno{1,2,3-cd)pyrene 

Aroclor-1248 

Surface and 2,3,7,8-TCOD TEO 

Subsur1ace Benzo(a)an!hracene 

Soll Benzo(a)pyrene 

Area Bldg 166 Benzo(b)lluoranthene 

Dlbenzo(a,h)anthracene 

lndeno( 1,2,3-cd)pyrene 

Aroclor-1248 

Surface and 2,4,6-Trinltrotoluene 

Subsurface 2-Amlno-4,6-dlnltrololuene 

Soil 4-Amino-2,6-dinitrotoluene 

Bulld!ng 166 HMX 

Historical Data ROX 

Aluminum 

Arsenic 

Barium 

Mercury 

TABLE 9.4. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ASOLESCENT TRESPASSERS 

SWMU 13 (MINE FILL 8) 

NSWC CRANE. CRANE. INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

2.7E-08 5.3E-09 3.2E-08 2,3,7.8-TCDD TEO 

6.1E-10 5.2E-10 1.1E-09 Senzo(a)anthracene 

8.0E-09 6.SE-09 1.SE-08 Benzo(a)pyrene 

1.1E-09 9.4E-10 2.0E-09 Senzo(b)lluoranthene 

Dibenzo(a,h)anlhracene 

4.9E-10 4.2E-10 9.2E-10 lndeno( 1,2.3-cd)pyrene 

2.4E-06 2.2E-06 4.6E-06 Aroclor-1248 

2.4E-08 4.6E-09 2.8E-08 2.3.7.8-TCDD TEO 

3.SE-10 2.9E-10 6.4E-10 Benzo(a)anthracene 

8.0E-09 6.8E-09 1.SE-08 Benzo(a)pyrene 

1.1E·09 9.4E-10 2.0E-09 Benzo(b)lluoranthene 

Dlbenzo(a,h)anthracene 

2.8E-10 2.4E-1D 5.2E·10 lndeno(1 .2 .3-cd)pyrene 

1.2E-06 1.1E·06 2.3E-06 Aroclor-1248 

1.SE-09 3.1E-10 1.BE-09 2 .4.6-Trinilrololuene 

2-Amino-4.6-dlnitrotoluene 

4-Amino-2,6-dlnitrotoluene 

HMX 

5.6E-09 5.5E-10 6.2E-09 ROX 

Aluminum 

2.9E-07 5.7E-08 3.SE-07 Arsenic 

Barium 

Mercury 

Tolal Risk Across Surface Soll -Area Bldg 166 4.SE-06 

Non-Carcinogenic Hazard Quo!ien! 

Primary Ingestion Inhalation Dermal 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 6.3E-04 1.3E·04 

Liver 3.3E-04 1.3E-05 

Liver 3.7E-04 2.2E-05 

Liver, Blood 4.8E-06 1.9E-07 

Prostate 1.1E-04 1.1E-05 

CNS 2.4E-03 

Skin. CVS 4.1E·03 8.1E-04 

Kidney 1.8E-04 

CNS 1.2E-04 

Talat Hazard Index Across Surtace Soil - Area Bldg 166 

Exposure 

Routes Tola! 

7 6E-04 

3.4E-04 

3 9E-04 

4.9E·06 

1.2E-04 

2.4E-03 

4.9E·03 

1.8E·04 

1.2E-04 

Total Risk Across Surtace/Subsur1ace Soll - Area Bldg 166 2.4E-06 Tolaf Hazard Index Across Surtace/Subsurtace Soil - Area Bldg 166 

Tolal Risk Across Sur1ace/Subsurlace Soll· Bldg 166 - Hlstorlcal Dala 3.6E-07 Total Hazard Index Across Surtace/Subsurtace Soil - Bldg 166 - Hls1orlcal Dala 9.2E·03 

Target Organ Analysis· Building 166 

Tolal Liver HI = f---'' ·.:.c5E;:_-0'-'3---4 

Total Kidney HI = >---1-_8E_-0_4 _ _. 

Total CVS HI= 4.9E·03 
f-------4 

Total Skin HI= ._ __ 4.-'-'9E;:_-0'-'3 _ ___, 

Total CNS Hl = f--'2'-'5'-'E-'-0-'3---1 

Total Blood HI= 4.9E-06 
>-------I 

Total Prostate HI= 1.2E·04 
'-------' 



Medium 

Soll 

sou 

Soll 

Scenario Tlmeframe: CurrenVFuture 

Receptor Population: Trespassers 

Receptor Age: Adolescent 

Exposure Exposure Chemical 

Medium Point 

Soil Surlace Soil 2,3.7,B·TCDD TEO 

Area Bldg 171 Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Dlbenzo(a,h)anthracene 

tndeno(1,2,3·cd)pyrene 

Aroclor· 1248 

Soll Surface and 2,3,7,8-TCDD TEO 

Subsurface Benzo(a)anthracene 

Soll Benzo(a)pyrene 

Area Bldg 171 Benzo(b)lluoranthene 

Dibenzo(a.h)anthracene 

lndeno( 1.2.3-cd)pyrene 

Aroclor· 1248 

Soll Surface and 2 .4 ,6· Trinitrotoluene 

Subsurface 2-Amfno-4,6-dinllrotoluene 

Soil ·4-Amino-2.6-dinitrotoluene 

Building 171 HMX 

Hlstorlcal Data ROX 

Aluminum 

Arsenic 

Barium 

Mercury 

TABLE 9.4. REASONABLE MAXIMUM EXPOSURE (AME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs • ASOLESCENT TRESPASSERS 

SWMU 13 (MINE FILL Bi 

NSWC CRANE, CRANE, INDIANA 

Carclnogen!c Risk Chemical 

Ingestion lnhalallon Dermal E;.<posure 

Routes Total 

5.9E·OB 1.2E-08 7.1E-OB 2,3,7,8-TCDD TEO 

2.1E·08 1.BE-08 3.9E-08 Benzo(a)anthracene 

1.9E·07 1.BE-07 3.SE-07 Benzo(a)pyrene 

2.1E-OB 1.BE-OB 3.9E·08 Benzo(b)lluoranlhene 

3.BE-08 3.2E-08 7.0E-08 Dlbenzo(a.h)anthracene 

1.2E-OB 1.1E-08 2.3E-08 lndeno(1,2.3-cd)pyrene 

8.3E-06 7.7E-06 1.BE-05 Aroclor-1248 

2.1E-08 4.1E·09 2.SE-08 2,3,7,8-TCDD TEO 

2.1E·OB 1.BE-08 3.9E-08 Benzo(a)anthracene 

1.9E-07 1.BE-07 3.SE-07 Benzo(a)pyrene 

2.1E-OB 1.BE-08 3.9E-08 Benzo(b)fluoranthene 

3.BE-08 3.2E-08 7.0E-08 Dlbenzo(a.h)an1hracene 

1.2E-08 t.OE·DB 2.3E·DB lndeno(1.2,3·cd)pyrene 

4.0E-06 3.7E-06 7,7E-06 Aroclor-1248 

4.2E-10 8.7E-11 5.0E-10 2.4.6-Trinllrotoluene 

2-Amino-4.6-dinitrotoluene 

4-Amlno-2.6-dinitrotoluene 

HMX 

1.1E-08 T.1E·09 1.2E-08 ROX 

Aluminum 

3.2E·07 6.2E·OB 3.8E·07 Arsenic 

Barium 

Mercury 

Total Risk Across Surface Soll - Area Bldg 171 1.7E-05 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 1.8E·04 3.7E-05 

Liver 3.0E·04 1.2E-05 

Liver 4.6E·03 2 7E·04 

Liver. Blood 6.3E-04 25E-05 

Prostate 2.1E-04 2.IE-05 

CNS 2.6E·03 

Skin. CVS 4.SE-03 8.8E-04 

Kidney 1.6E-04 

CNS 1.BE-04 

Tolal Hazard Index Across Surface Soil - Area Bldg 171 

Total Risk Across Surface/Subsurface Soll -Area Bldg 171 8.2E·06 Total Hazard Index Across Surface/Subsurface Soil - Area Bldg 171 

Exposure 

Routes T ot;:i! 

2 1E-04 

3.2E·04 

4.BE-03 

6.6E-04 

2.4E-04 

2.6E·03 

5.4E-03 

l GE-04 

t.BE·04 

Total Risk Across Sur1ace/Subsurface Soil - Bldg 171 - Historical Data 3.9E·07 Total Hazard Index Across Surlace/Subsurface Soil· Bldg 171 ·Historical Data 1.SE-02 

Target Organ Analysis · Building 171 

Total Liver HI= 6.0E-03 Tolal CNS HI = 2.BE-03 
1-------1 

Total Kidney HI= 1.6E-04 Tolal Blood HI = 1--6.;..6c;:E_-o_•_--1 

Total CVS HJ= 5.4E-03 Total Pros1ate HI-= 2.4E·04 
~----~ 

Total Skin HI= 5.4E·03 
'--------' 



Scenario Timeframe: Current/Future 

Receptor Population; Trespassers 

Receptor Age: Adolescent 

Medium Exposure Exposure Chemical 

Medium Point 

Sediment Sediment Sediment in Benzo(a)pyrene 

Gullies Dibenzo(a,h)anthracene 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Surface Water Surface Water Surface Water Benzo(a)anthracene 

in Gullies Benzo(a)pyrene 

Be nzo(b) f I uo ran the ne 

lndeno(1,2,3-cd)pyrene 

2,4 ,6· Trinitrotoluene 

2·Amino·4,6·Dinilrotoluene 

4-Amino-2,6-Dinitrotoluene 

HMX 

ROX 

Aluminum 

Arsenic 

Chromiuf!l 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nilrate-N 

TABLE 9.4. REASONABLE MAXIMUM EXPOSURE {RME) 

SUMMARY OF RECEPTOR RISKS ANO HAZARDS FOR COPCs - ADOLESCENT TRESPASSERS 

SWMU 13 {MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

7.4E-OB 6.3E-OB 1.4E-07 Benzo(a)pyrene 

1.4E-OB 1.2E-OB 2.6E-OB Oibenzo(a, h)anthracene 

Aluminum 

9.9E-07 2.0E-07 1.2E-06 Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

B.4E-09 5.1E-07 5.2E-07 Benzo(a)anthracene 

1.0E-07 1.1E-05 1.1 E-05 Benzo(a)pyrene 

1.5E-OB 1.GE-06 1.6E-06 Be nzo(b) fl uo ranthene 

B.OE-09 B.BE-07 B.9E-07 lndeno(1,2,3-cd)pyrene 

2.2E-09 2.7E-10 2.4E-09 2,4,6-Trinitrotoluene 

2_.Amino-4,6-Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 

HMX 

1.1 E-05 4.GE-07 1.2E-o5 ROX 

Aluminum 

4.9E-07 3.2E-OB 5.2E-07 Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nilrate-N 

Total Risk Across Gully Sediment 1.3E-06 

Total Risk Across Gully Surface Waler 2.GE-05 

Non-Carcinogenic Hazard Quo11ent 

Primary lngeslion lnhalalion Dermal ExposurP. 

Targel Organ Rou!P.s Totril 

CNS 1.7E-03 1 7E-O:l 

Skin. CVS 1.4E-02 2.BE-0' 1 7E O? 

Kidney 4.0E-04 d DE-Otl 

Kidney 4.4E-D4 5.BE .os S OE-04 

Fetotoxicity/GS/Bone 4.9E-03 4 9E-0.1 

NA 4.2E-02 4.2E-02 

NA 

CNS 5.7E-03 5.7E-03 

Kidney 9.7E-03 9.7E-OJ 

Liver 9.2E-04 1.1E-04 1.0E-03 

Liver 5.1E-03 3.GE-04 5.5E-03 

Liver 1.3E-02 B.BE-04 1 JE-02 

Liver, Blood 1.7E-03 d.2E·D5 1.BE-03 

Prostate 2.1E-01 B.9E-03 2.2E·01 

CNS 1.2E-03 B.1E-05 1.3E·03 

Skin, CVS 6.9E-03 4.SE-04 7..dE-03 

Feloloxicity/GS/Bone 1.4E-03 7.2E-03 B.5E-03 

NA 3.7E-03 2..dE-04 4.0E-03 

NA 

CNS 5.BE-03 9.5E-03 1.5E·02 

Kidney 3.2E-03 B.2E-03 1 1E-02 

Blood 4.GE-03 3.0E-04 4.9E-03 

Total Hazard Index Across Gully Sediment B.2E-02 

Total Hazard Index Across Gully Surface water 2.9BE·01 



Medium 

Sediment 

Surface Waler 

TABLE 9.4. REASONABLE MAXIMUM EXPOSURE (AME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs ·ADOLESCENT TRESPASSERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Scenario Timeframe: CurrenVFuture 

Receptor Population: Trespassers 

Receptor Age: Adolescent 

Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Medium Point 

Sediment 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Dermal Exposure 

Routes Total 

Mainstream Aluminum Aluminum 2.3E-m 
1--~~~~~~~~~~+-~~~-+-~~~--+~~~~+-~~~~~+--~~~~~~~~~1-~~~~~--1~~~~+-~~~-+~~~~1--~~~~---; 

Sediment ~A_n_um_o_n~y~~~~~~~~+-~~~-+-~~~--+~~~~+-~~~~~+A-n_1i_m_on~y~~~~~~~+-~~~~~--1~~~~+-~~~-+~~~___,1--~'-·9_E_-_o3~---; 
Arsenic 2.2E-06 4.4E-07 2.7E-06 Arsenic 6.2E-03 3.BE-02 

Cadmium Cadmium 7.4E-04 6.4E-03 

Iron Iron 1.?E-01 

Manganese Manganese 9.4E-03 

Vanadium Vanadium 1.7E-02 

Surface Water Mainstream ROX 5.7E-08 2.4E-09 5.9E-08 ROX 4.GE-05 1.1 E-03 
1--~~~~~~~~~~1-~~~-1-~~~--+~~~~1-~~~~~+--~~~~~~~~~1-~~~~~--1~~~~+-~~~-+~~~~1--~~~~---; 

Surface Water Barium Barium 1.2E-03 2.6E-03 

Total Risk Across Mainstream Sediment 2.7E-06 Tolal Hazard Index Across Mainstream Sediment 2.4E-Ot 
1---------; 

Total Risk Across Mainstream Surface Water 5.9E-08 Tolal Hazard Index Across Mainstream Surface water 3.71E-O~ 
>-------~ >-------~ 

Total Target Organ Hazard Index for Gully Surface Water and Sed,..im_e_n_t __ _, Total Target Organ Hazard Index for Mainstream Surface Water and Sediment 

Total Liver HI= 2.2E-02 Tolal CNS HI = 2.4E-02 Total Kidney HI= >---2_.6_E_-0_2 _ __, Total CNS HI= 1.2E·D2 
>-------< 

Total Kidney HI= 2.3E-02 To1al Fetotoxicity HI= 1.3E-02 Tolal CVS HI= 3.BE-02 
>-------I 

Total Proslate HI= 1.1 E-03 
>-------< 

Total CVS HI= 2.4E-02 Total Prostate HI= 2.2E-01 Total Skin HI= 3.BE-02 Total Blood HI= 1.9E-03 
>--------~ >----~ 

Total GI Tract HI= 1.3E-02 Total Bone HI= 1.3E-02 

Total Skin HI= 2.4E-02 Total Blood HI= 6.7E-03 



Medium 

Soll 

Soll 

Soil 

Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Child (0 to 6 years) 

Exposure Exposure Chemical 

Medium Poinl 

Soil Surface Soll 2.3.7,8-TCDD TEO 

Area Bldg 166 Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a.h)anthracene 

lndeno( 1.2.3-cd)pyrene 

Aroclor-1248 

Soll Sur1ace and 2,3.7.8-TCDD TEO 

Subsurface Benzo(a)anthracene 

Soll Benzo(a)pyrene 

Area Bldg 166 Benzo(b)lluoranthene 

Dlbenzo(a.h)anthracene 

!ndeno( 1 .2 .3-cd)pyrene 

Aroclor· 1248 

Soil Surface and 2.4 .6·Trinitrotoluene 

Subsurface 2·Amlno-4.6·dinilrotoluene 

Soil 4·Amino·2,6·dinltrotoluene 

Building 166 HMX 

Historical Dala RDX 

Aluminum 

Arsenic 

Barium 

Mercury 

TABLE 9.5. REASONABLE MAXIMUM EXPOSURE (AME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RECREATIONAL USERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE. CRANE. INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

8.SE-08 1.7E-08 1.0E-07 2.3,7.8-TCDD TEO 

1.9E·09. 1.6E·09 3.5E·09 Benzo(a)anlhracene 

2.SE-08 2.1E-08 4.6E·08 Benzo(a)pyrene 

3.4E·09 3.0E-09 6.4E·09 Benzo(b)lluoranthene 

Dibenzo(a.h)anthracene 

1.5E·09 1.3E-09 2.9E-09 lndeno(1,2.3-cd)pyrene 

7.SE-06 6.9E-06 1.4E-05 Aroclor-1248 

7.4E-08 1.SE-08 8.BE-08 2.3.7,8-TCDD TEO 

1.1E-09 9.3E-10 2.0E-09 Benzo(a)anthracene 

2.SE·OB 2.1E-08 4.GE-08 Benzo(a)pyrene 

3.4E·09 3.0E-09 6.4E-09 Benzo(b)lluoranthene 

Dibenzo(a,h)anthracene 

8.BE-10 7.6E-10 1.BE-09 lndeno( 1.2,3-cd)pyrene 

3.BE-06 3.SE-06 7.2E-06 Aroc!or- 1248 

4.6E·09 9.7E-10 5.BE-09 2 .4,6-Trinitrotoluene 

2·Amlno·4.6·dinitrotoluene 

4-AmJno-2.6-dinitrotoluene 

HMX 

1.8E·08 1.7E-09 1.9E·08 RDX 

Aluminum 

9.1E·07 1.8E·07 1.1E·06 Arsenic 

Barium 

Mercury 

Total Risk Across Surface Soll -Area Bldg 166 1.SE-05 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion lnhala1ion Dermal 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 3.6E-03 7 6E-04 

Liver 1.9E-03 7 SE-05 

Liver 2. IE-03 1 3E-0<1 

Liver, Blood 2.7E·OS 1 1E-06 

Prostale 6.2E·04 6.2E·05 

CNS 1.4E-02 

Skin. CVS 2.4E·02 4.7E-03 

Kidney 1.0E·03 

CNS 6.7E·04 

Total Hazard Index Across Surface Soil - Area Bldg 166 

Total Risk Across Surface/Subsurface Soll - Area Bldg 166 7.4E·06 Total Hazard Index Across Surface/Subsurface Soil · Area Bldg 166 

Exposure 

Routes Tolar 

4 3E-03 

2 OE-03 

2 3E ·03 

2 BE-05 

6.BE-04 

1 tlE-02 

2 8E-02 

1 OF.:·0.1 

6 7E·04 

Total Risk Across Surface/Subsurface Soil - Bldg 166 - Historical Data 1.1E·06 Total Hazard Index Across Surface/Subsurface Soil - Bldg 166 - Hislorical Data 5 JE-02 

Target Organ Analysis· Building 166 

Talat Liver HI = 8.6E-03 

Tolar Kidney HI = 1.0E-03 

Total CVS HI = 2.BE-02 

Total Skin HI = 2.8E·02 
~----~ 

Total CNS HI= 1.4E·02 I-----_, 
Total Blood HI= 2.8E·OS I-----_, 

Total Prostate HI= .__s_.8..cE_-o_, _ _, 



Medium 

Soll 

son 

Soil 

Scenario Timerrame: Future 

Receptor Populallon: Recreational Users 

Receptor Age: Child (0 to 6 years) 

Exposure Exposure Chemical 

Medium Point 

Soll 

Soll 

Soil 

Surface Soil 2.3,7.B·TCDD TEO 

Area Bldg.171 Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo{b)fluoranthene 

Dibenzo{a.h)anthracene 

lndeno(1.2.3·cd)pyrene 

Aroclor-1248 

Sur1ace and 2.3.7,8-TCDD TEQ 

Subsurface Benzo(a)anthracene 

Soll Benzo(a)pyrene 

Area Bldg 171 Benzo(b)lluoranthene 

Dibenzo(a,h)an!hracene 

lndeno(1,2 .3·cd)pyrene 

Aroclor-1248 

Surface and 2.4.6-Ttinllrotoluene 

Subsurface 2·Amino-4,6·dlnitrotoluene 

Soll 4·Amino·2.6·dinitrotoluene 

TABLE 9.5. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RECREATIONAL USERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE. CRANE. INDIANA 

Carcinogenic Risk Chemical 

Ingestion lnhalalion Dermal Exposure 

Routes Tolal 

1.SE-07 3.7E-08 2.2E-07 2,3,7.8-TCDD TEO 

6.5E-08 5.6E·OB 1.2E-07 Benzo(a)anlhracene 

5.9E·07 5.1E·07 1.1E-06 Benzo(a)pyrene 

6.SE-08 5.6E-08 1.2E-07 Benzo(b)fluoran1hene 

1.2E-07 1.0E-07 2.2E-07 Dlbenzo(a.h)an1hracene 

3.9E-OB 3.3E-08 7.2E-08 lndeno( 1.2.3-cd)pyrene 

2.6E-05 2.4E-OS 5.0E-05 Aroclor-1248 

6.SE-08 1.3E-os 7.BE-08 2.3,7.8-TCDD TEQ 

6.SE-08 5.GE-08 1.2E-07 Benzo(a)anthracene 

5.9E-07 5.1E-07 1.1E-06 Benzo(a)pyrene 

6.SE-08 5.GE-08 1.2E-07 Benzo(b)lluoranthene 

1.2E-07 1.0E-07 2.2E-07 Dlbenzo(a.h)an!hracene 

3.BE-08 3.3E-08 7.1E-08 lndeno( 1,2 ,3-cd)pyrene 

1.3E-05 1.2E-05 2.4E-05 Aroclor· 1248 

1.3E-09 2.7E-10 1.6E-09 2.4 ,6·Trinitrotoluene 

2·Amino-4,6·dinllrotoluene 

4·Amino·2,6·dinllrotoluene 

Primary 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 

Liver 

Liver 

Non-Carcinogenic Hazard Quolient 

Ingestion Inhalation Dermal 

1.0E-03 2.1E·D4 

1.7E·D3 6.9E-DS 

2.6E-02 1.6E-D3 

Exposure 

Routes Total 

1 2E·03 

1 BE-03 

2 SE-02 

HMX Liver. Blood Building 171 f-H_M_x ________ -+----+----+----+-----+----------i--==='--+----+----+----+------" 3.6E·03 1 4E-04 3.BE·03 

Historical Data ROX 3.5E·08 3.SE-09 3.BE·OB ROX Prostale 1.2E·03 1.2E-04 1.4E-03 

Alum!num Aluminum CNS 1.SE-02 1.SE-02 

Arsenic 9.9E·07 2.0E-07 1.2E·06 Arsenic Skin. CVS 2.6E-02 5 1E-03 3.1E-02 

Barium Barium Kidney 8.9E-04 8 9E-04 

Mercury Mercury CNS T.OE·03 1 OE-03 

Total Risk Across Surfcice Soil - Area Bldg 171 5.2E-05 To1a1 Hazard Index Across Sur1ace Soil ·Area Bldg 171 

Total Risk Across Sur1ace/Subsurtace So!I ·Area Bldg 171 2.SE-05 Total Hazard Index Across Sur1ace/Subsur1ace Soil · Area Bldg 171 

Total Risk Across Surface/Subsurtace Soil· Bldg 171 - Historical Data 1.2E·06 Total Hazard Index Across Sur1ace/Subsur1ace Soil . Bldg 171 - His!orical Data 8 4E-02 

Target Organ Analysis - Building 171 

Total Liver HI= 3.SE-02 
f------i 

Total CNS HI = T .6E -02 
f--------j 

Total Kidney HI= f---8._9E;;..·_04_--" To!al Blood HI:: f--3-8'-'E--0-3----j 

Total CVS HI= 3.1E·02 Total Prostale HI= 1.4E-03 ,_ ____ ___, 
~----~ 

Tolal Skin HI::: 3.1E·02 
~----~ 



Medium 

Groundwater 

Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Child (3 to 12 years) 

Exposure Exposure Chemical 

Medium Point 

Water Onsile 1,3-0inilrobenzene 

2.4,6· Trinitrololuene 

2,6-Dinitrololuene 

2-Amino-4,6-Dinitro\oluene 

2-Nitrololuene 

4-Amino-2,6-Dinitro1oluene 

HMX 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Co ball 

Iron 

Lead 

Lithium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nllrite/Nitrate-N 

TABLE 9.5. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs ·CHILD RECREATIONAL USERS 

SWMU 13 (MINE FILL 8) 

NSWC CRANE. CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

1,3-Dinitrobenzene 

1.7E-07 2.1E-09 1.7E-07 2,4,6-Trinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-0initrotoluene 

2.5E-OB 1.6E-09 2.7E-08 2-Nitrotoluene 

4-Amino-2,6-Dinilrololuene 

HMX 

6.0E-05 2 SE-07 6.0E-05 ROX 

AluminUm 

Anlimony 

1.5E-06 2.5E-09 1.SE-06 Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nitrite/Nitrate-N 

Tolal Risk Across Groundwater 6.2E-05 

Total Liver HI= 

Tolal Kidney HI = 

Tolal CVS HI = 

Total GI Tract HI= 

Tolal Skin HI = 
Total Blood HI= 

Non-Carcinogenic Hazard Ouo11enl 

Primary Ingestion lnhalalion Dermal Exposure 

Targel Organ Routes Total 

Spleen 2.2E·02 3.4E-D4 2.3E·02 

Liver 1.3E-01 1.GE-03 1.3E-01 

CNS, Blood, Kidney 9.4E-03 1.9E-04 9 6E·03 

Liver 9.5E-02 6-4E-04 9.6E-02 

Spleen 5.6E-06 8.2E-06 1.4E-05 

Liver 1.GE-01 1.1E-03 1.6E-01 

Liver, Blood 1.SE-02 3.6E·05 1 5E·02 

Proslate 2.1 E+OO 8.9E-03 2 1 E+OO 

CNS 2.7E·02 4.4E·05 2 7E·02 

Blood 8.BE-04 9.7E-06 8 9E-04 

Skin. CVS 4.0E-02 6.5E-05 4 OE·02 

Kidney 6.5E-03 1.SE-04 6 fiE-03 

GS 7.7E·03 1.8E-03 · 9 6E-O:l 

Kidney 2.5E-03 84E-05 2 6E·03 

Fetotoxici1y/GS/Bone 6.9E-03 9.1E-04 7 8E·03 

NA 2.JE-02 3.9E·05 2 JE-02 

NA 6.9E-01 1.1E-03 6 9E-01 

NA 

NA 4.0E-01 6.7E-04 4.0E·01 

CNS 7.1E-01 2.9E-02 7.4E-Ot 

Body Weight 5.0E-02 4.1E·04 5.1E-02 

Kidney 1.7E·02 1.1E-03 1 8E-02 

Blood 4.3E-03 4 2E-06 4.3E·03 

Blood 6.4E-01 UE-03 64E·01 

Tolal Hazard Index Across Groundwater 5.23E+OO 

4.1E·01 Tolal CNS HI= 7.7E-01 

3.7E-02 Total Fetoloxicily HI = 7.8E·03 

4.0E-02 To1al Body Weight HI= 5.TE-02 

1.7E-02 Total Prostale HI= 2 1E+OO 

4.0E-02 Total Bone HI= 7.8E·03 

6.7E-01 Total Spleen HI= 2 3E·02 



Scenario Timeframe: Fulure 

Receptor Population: Recreational Users 

Receptor Age: Child (3 to 12 years) 

Medium Exposure Exposure Chemical 

Medium Point 

Sediment Sediment Sediment in Benzo(a)pyrene 

Gullies D ibe nzo( a, h )an lh race ne 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Surface Water Surface Water Surface Water Benzo(a)anthracene 

in Gullies Benzo(a)pyrene 

Ben zo (b) f I uo ra nthe ne 

lndeno(1,2,3-cd)pyrene 

2,4,6-Trinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 

HMX 

ROX 

Aluminum 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nitrate-N 

TABLE 9.5. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RECREATIONAL USERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, IN DIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

2.3E-07 2.0E-07 4.3E-07 Benzo(a)pyrene 

4.4E-08 3.8E-08 8.2E-08 Oibenzo(a, h)anthracene 

Aluminum 

3.1E-06 6.1E-07 3.7E-06 Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

2.6E-08 1.6E-06 1.6E-06 Benzo(a)anthracene 

3.2E-07 3.4E-05 3.4E-05 Benzo(a)pyrene 

4.8E-08 5.1E-06 5.1E-06 Be nzo(b) I I uora n then e 

2.5E-08 2.BE-06 2.8E-06 lndeno(1 ,2,3-cd)pyrene 

6.8E-09 B.3E-10 7.6E-09 2,4,6-Trinitrololuene 

2-Amino-4,6-Dinitrotoluene 

4-Ami!lo-2,6-Dinitrotoluene 

HMX 

3.5E-OS 1.5E-06 3.6E-o5 ROX 

Aluminum 

1.5E-06 1.0E-07 1.6E-06 Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nitrate-N 

Total Risk Across Gully Sediment 4.2E-06 

Total Risk Across Gully Surface Water 8.1E-05 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ Routes Total 

CNS 9.7E-03 9.7E-03 

Skin, CVS 8.0E-02 1.6E-02 9.6E-02 

Kidney 2.3E-03 2.3E-03 

Kidney 2.5E-03 3.4E-04 2.9E-03 

Fetotoxicity/GS/Bone 2.BE-02 2.8E-02 

NA 2.4E-01 2.4E-01 

NA 

CNS 3.2E-02 3.2E-02 

Kidney 5.5E-02 5.SE·02 

Liver 5.3E-03 6.5E-04 5 9E-03 

Liver 2.9E-02 2.1E-03 3.1E·02 

Liver 7.2E-02 5.1E-03 77E-02 

Liver, Blood 1.0E-02 2.4E-04 1.oE-02 

Pros la le 1.2E+OO 5.2E·02 1.3E+OO 

CNS 7.1E-03 4.7E-04 75E·03 

Skin. CVS 4.0E-02 2.6E-03 4.2E-02 

Fetotoxicity/GS/Bone 7.8E-03 4.1 E-02 4.9E-02 

NA 2.1E-02 1.4E-03 2.3E-02 

NA 

CNS 3.3E-02 5.SE-02 B.8E-02 

Kidney 1.9E-02 4.7E-02 6.6E·02 

Blood 2.7E-02 1.8E-03 2.8E-02 

Total Hazard Index Across Gully Sediment 4.7E-01 

Total Hazard Index Across Gully Surface water 1.71 E+OO 



Medium 

Sediment 

Surface Water 

TABLE 9.5. REASONABLE MAXIMUM EXPOSURE (AME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -CHILD RECREATIONAL USERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Child (3 to 12 years) 

Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Medium Pain I 

Sediment 

Ingestion Inhalation Dermal 

Mainstream Aluminum 

Exposure 

Routes Total 

Primary 

Target Organ 

CNS 

Ingestion Inhalation 

1.3E-02 

Dermal Exposure 

Routes Total 

Blood 1.1E-02 Sediment Antimony Antimony 1.1 E ·02 
1--~~~~~~~~~~+-~~~-+-~~~-+~~~~+-~~~~~+-~~~~~~~~~+-~~~~~--i~~~~+-~~~-+~~~~1--~~~~---i 

Skin, CVS 1.BE-01 Arsenic 6.9E-06 1.4E-06 8.3E-D6 Arsenic 3.6E-02 2.2E-01 

Cadmium Kidney 3.2E·02 Cadmium 4.3E-03 3-7E-02 

Iron Iron NA 9.SE-01 95E·01 

Manganese Manganese CNS 5.4E-02 5.4E-02 

Vanadium Vanadium Kidney 9.6E-02 9.6E-02 

Prostate 6.3E-D3 Surface Water Mainstream ROX 1.BE-07 7.4E-09 1.BE-07 ROX 2.6E-04 6.5E-03 

Total Liver HI= 

Total Kidney HI= 

To1al CVS HI = 

Total GI Tract HI= 

Total Skin HI::: 

1--~~~~~~~~~~+-~~~-+-~~~-+~-~~+-~~~~~+-~~~~~~~~~+-~~~~~--i~~~~+-~-~-+~~~__,1--~~~~---i 

Kidney 7.6E-D3 Surface Water Barium Barium 7.2E-03 1.5E-02 

Total Risk Across Mainstream Sediment B.3E-06 

Total Risk Across Mainstream Surface Water.__1...;·,;,.BE'-·-'-07 _ __, 

Total Target Organ Hazard Index for Gully Surface Water and Sed~im_e_n_1 __ ~ 

1.2E-01 Total CNS HI= 1.4E-D1 

1.3E-01 Total Fetotoxicity HI= 7.7E-02 

1.4E-01 Total Prostate HI::: 1.3E+OD 

7.7E-02 Total Bone HI= 7.7E-02 

1.4E-01 Total Blood HI= 3.9E-D2 

Total Hazard Index Across Mainstream Sediment 1_4E+OO 

Total Hazard Index Across Mainstream Surface water.___2_.1_3_E_-0_2 _ _, 

Total Target Organ Hazard Index for Mainstream Surface Water and Sediment 

Tolal Kidney HI= 1----1_.s_E_-0_1_--I 

To1al CVS HI= 1---...;2;,.;.2;.oE;...·0_1_--I 

To1al Skin HI= .__...;2;,.;.2;.oE;...-0_1 _ __. 

To1al CNS HI= 6.7E-02 

Total Prostale HI= 6.5E-03 

Total Blood HI= 1. 1 E-02 



Medium 

Soll 

Soll 

Soll 

Scenario Tlmeframe: Fulure 

Receptor Population: Recreational Users 

Receptor Age: Adult 

Exposure Exposure Chemical 

Medium Polnl 

Soll 

Soll 

Soil 

Surface Soll 2,3,7,8·TCOD TEO 

Area Bldg 166 Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo(b)fluoranlhene 

Dlbenzo(a.h)anlhracene 

lndeno( 1,2 ,3-cd)pyrene 

Aroclor-1248 

Surface and 2,3,7,8-TCOD TEO 

Subsurface Benzo(a)an!hracene 

Soll Benzo(a)pyrene 

Area Bldg 166 Benzo(b)ltuoranthene 

Dlbenzo(a.h)anthracene 

lndeno(1.2.3-cd)pyrene 

Aroclor-1248 

Surface and 2 .4.6·Trinitrotoluene 

Subsurface 2-Amlno-4,6-dlnllrotoluene 

Solt 4-Am!no-2.6-dinllrotoluene 

Bulldlng 166 HMX 

Historical Data ROX 

Aluminum 

Arsenic 

Barium 

Mercury 

TABLE 9.6. REASONABLE MAXIMUM EXPOSURE (AME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion lnhalallon Dennal Exposure 

Routes Tolal 

3.BE-08 1.4E-OB 5.0E-08 2,3,7,8-TCDD TEO 

B.2E·10 1.3E-09 2.2E-09 Benzo(a)anlhracene 

1.1E-08 1.BE-08 2.8E-08 Benzo(a)pyrene 

LSE-09 2.4E·09 3.9E·09 Benzo(b)lluoranlhene 

Dlbenzo(a,h)anlhracene 

6.6E·l0 1.1E·09 1.BE-09 lndeno{1,2.3·cd)pyrene 

3.2E·06 5.7E-06 8.9E·06 Aroclor-1248 

3.2E-08 1.2E-OB 4.4E·08 2,3,7,B·TCDD TEO 

4.SE-10 7.7E·10 1.2E·09 Benzo(a)anthracene 

1.tE-08 1.BE·OB 2.BE-08 Benzo(a)pyrene 

1.SE-09 2.4E·D9 3.9E-09 Benzo(b)lluoranthene 

Dibenzo(a.h)anthracene 

3.8E-10 6.2E-10 1.0E-09 1ndeno(1,2.3·cd)pyrene 

1.6E-06 2.9E-06 4.SE-06 Aroclor-1248 

2.0E-09 8.0E-10 2.BE-09 2 .4.6-Trinltrotoluene 

2-Amino-4,6-dinltrotoluene 

4-Am!no-2.6·dlnllrotoluene 

HMX 

7.5E·09 1.4E-09 9;0E·09 ROX 

Aluminum 

3.9E·07 1.SE-07 5.4E·07 Arsenic 

Barium 

Mercury 

Total Risk Across Sur1ace Soil - Area Bldg 166 9.0E-06 

Non-Carcinogenic Hazard Ouo1ienl 

Prlmaiy lngesOon lnhalal!on Dermal 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 3.BE·04 1.6E-04 

Liver 2.0E-04 1.6E-05 

liver 2.3E-04 2.6E-OS 

Liver, Blood 2.9E·06 2.2E·07 

Prostate 6.7E-05 1.3E·05 

CNS 1.SE-03 

Skin, CVS 2.SE-03 9.6E-04 

Kidney 1.1E-04 

CNS 7.lE·OS 

Total Hazard Index Across Surface Soil - Area Bldg 166 

Total Risk Across SurfacelSubsurface Soll - Area Bldg 166 4.6E·06 Total Hazard Index Across Surface/Subsurface Soil· Area Bldg 166 

Exposure 

Routes Total 

5.4E-04 

2 2E-04 

2 5E-04 

3.1E·06 

7.9E·OS 

1.SE-03 

3.5E·03 

1.1E·04 

7.lE-05 

Total Risk Across SurfacefSubsurface Soil - Bldg 166 · Hls\orlcal Data S.SE-07 Tolal Hazard Index Across Surface/Subsurface Soil - Bldg 166 - Historical Dala 6.2E-03 

Target Organ Analysis - Building 166 

Total liver HI= 1.0E-03 Total CNS HI = 1.SE-03 
1--------< 1------< 

Total Kidney HI= ,_ __ 1._1 E_-0_4_---< Total Blood HI= 3.1E-06 
I------< 

Total CVS HI= 3.5E·03 
1-------1 

Tolal Prostate HI= 7.9E-05 
'-----~ 

Total Skin HI= '---"'3.-"'SE;;..·0"'3 _ _. 



Medium 

Soll 

Soll 

Soll 

Scenario llmelrame: Future 

Receptor Population: Recrealfonal Users 

Receplor Age: Adult 

Exposure Exposure Chemical 

Medium Point 

Soll Surface Soll 2,3,7,B·TCDD TEO 

Area Bldg 171 Benzo(a)enlhracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Dlbenzo(a.h)anthracene 

lndeno(1,2.3-cd)pyrene 

Aroclor-1248 

Soil Surface and 2.3.7,8-TCDD TEO 

Subsurface Benzo{a)anthracene 

Soll Benzo(a)pyrene 

Area Bldg 171 Benzo(b)fluoranthene 

Dlbenzo(a.h)anthracene 

lndeno{ 1.2.3-cd)pyrene 

Aroclor-1248 

Soll Surface and 2.4,6-Trinilrololuene 

Subsurface 2-Amlno-4.6-dlnllrotoluene 

Soil 4-Amfno-2,6-dinllrotoluene 

Building 171 HMX 

Hls1orical Data RDX 

Aluminum 

Arsenic 

Barium 

Mercul)' 

TABLE 9.6. REASONABLE MAXIMUM EXPOSURE (AME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE. INDlANA 

Carcinogenic Risk Chemfcaf 

Ingestion Inhalation Dermal Exposure 

Routes Total 

7.9E-08 3.0E-08 1.1E·07 2,3,7,B·TCDD TEO 

2.BE·OB 4.6E-OB 7.4E-OB Benzo(a)anthracene 

2.SE-07 4.2E-07 6.BE-07 Benzo(a)pyrene 

2.8e-00 4.6E-08 7.4E-08 Benzo(b)lluoranthene 

5.1E·OB 8.4E-Oa 1.4E-07 Dlbenzo(a,h)anthracene 

1.7E-08 2.7E-OB 4.4E-08 lndeno(1.2 ,3-cd)pyrene 

1.1E-05 2.0E·OS 3.1E-05 Aroclor-1248 

2.8E-08 1.1E·OB 3.9E-08 2,3,7,B·TCDD TEO 

2.BE-08 4.6E-08 7.4E-08 Benzo(a)anlhracene 

2.SE·07 4.2E-07 6.7E-07 Benzo(a)pyrene 

2.BE-08 4.6E-08 7.4E-OB Benzo(b)lluoranthene 

5.1E-08 8.4E-08 1.3E-07 Dlbenzo(a .h)anthracene 

1.6E-OB 2.7E·OB 4.4E-08 lndeno( 1.2.3-cd)pyrene 

5.4E-06 9.6E-06 1.SE-05 Aroclor-1248 

5.6E-10 2.3E·10 7.BE-10 2.4.6-Trinilrololuene 

2-Amlno-4,6-dinitrotoluene 

4-Am!no-2,6-dinllrololuene 

HMX 

1.SE-08 2.BE-09 1.BE-08 RDX 

Aluminum 

4.2E·07 1.6E-07 5.9E-07 Arsenic 

Barium 

Mercury 

Total Risk Across Surface Soil - Area Bldg 171 3.2E·OS 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion lnhala!lon Dermal 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 1.tE-04 4.4E-05 

liver 1.9E-04 l.4E-05 

Liver 2.BE-03 3.2E-04 

Liver. Blood 3.9E-04 3.0E-05 

Pros1ate 1.3E-04 2 SE-05 

CNS 1.6E-03 

Skin. CVS 2.7E-03 1.0E-03 

Kidney 9.5E-05 

CNS 1.TE-04 

Total Hazard Index Across Surface Soil - Area Bldg 171 

Exposure 

Routes Total 

1 SE-04 

2.0E-04 

3 tE-03 

4 2E-04 

1 6E·04 

1.6E·O~ 

3 8E-03 

9 SE-05 

1.1E-04 

Total Risk Across Sur1ace/Subsurface Soll -Area Bldg 171 1.SE-05 Total Hazard Index Across Surface/Subsurface Soil Area Bldg 171 

Total Risk Across Surface/Subsurface Soll - Bldg 171 - Historical Data 6.0E-07 Total Hazard Index Across Sur1ace/Subsurlace Soil - Bldg 171 - Historical Data 9 ?E-03 

Target Organ Analysis - Building 171 

Total Liver HI= 3.9E-03 
t--------i 

To1al Kidney HI = t---9_.s_E_-o_s_--i 

Total CVS HI = 1---3'°'.B...;E"-·0'-'3--4 

Tolal Skin HI= 3.BE-03 
~----~ 

Total CNS HI= 1.7E ·03 
t------1 

Total Blood HI= 4.2E-04 
t------1 

Total Pros!a1e Hl = .___1_6...;E"-·0_4 _ _. 



Medium 

Groundwater 

Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Adult 

Exposure Exposure Chemical 

Medium Point 

Water Onsite 1,3·Dinitrobenzene 

2.4,6· Trinitrotoluene 

2,6-Dinilrotoluene 

2-Amino-4,6-Dinitro\oluene 

2-Nitrotoluene 

4-Amino-2,6-Dinitrotoluene 

HMX 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nitrile/Nitrate-N 

TABLE 9.6. REASONABLE MAXIMUM EXPOSURE (AME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR CO PCs - ADULT RECREATIONAL USERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

1,3·0initrobenzene 

1AE-07 4.9E-09 1.SE-07 2,4,6-Trinilrotoluene 

2 ,6-Dinitrololuene· 

2-Amino-4,6-Dinitrotoluene 

2.2E-08 3.8E-09 2.5E-08 2-Nitrotoluene 

· 4-Amino-2,6-Dinilrotoluene 

HMX 

5.1E-05 5.9E-07 5.2E-05 RDX 

Aluminum 

Antimony 

1.3E-06 5.9E-09 1.3E-06 Arsenic 

Barium 

Bery Ilium 

Cadmium 

Chromium 

Co ball 

Iron 

Lead 

Lithium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nilrile/Nitrale·N 

Total Risk Across Groundwater 5.3E-05 

To1al Liver HI= 

Tolal Kidney HI= 

Tolal CVS HI= 

Total GI Tract Ht= 

Total Skin HI= 

Total Blood HI= 

Non-Carcinogenic Hazard Quo11en1 

Primary Ingestion lnhalalion Dermal Exposure 

Targel Organ Rouies Total 

Spleen 4.8E-03 2 OE-04 5.0E-03 

Liver 2.8E-02 9.5E-04 2 9E-02 

CNS. Blood, Kidney 2.0E-03 UE-04 2.1E-03 

Liver 2.0E-02 3.8E-04 2 1E-02 

Spleen 1.2E-06 4.8E-06 60E-06 

Liver 3.5E-02 6.4E-04 3 6E-D2 

Liver. Blood 3.2E-03 2.1E-05 3.2E-03 

Prostate 4.5E-01 5.2E-03 4 6E-01 

CNS 5.7E-03 2.SE-05 5 7E-03 

Blood 1.9E-04 5 7E-06 1.9E-04 

Skin, CVS 8.5E-03 3.8E-05 8.5E-03 

Kidney 1.4E-03 8.9E-05 1.5E-03 

GS 1.7E-03 1.1E·03 2.7E-03 

Kidney 5.5E-04 4.9E-05 5 9E-04 

Feto1oxlcity/GS/Bone 1.SE-03 5.3E-04 2.0E-03 

NA 5.0E-03 2.3E-05 5.0E-03 

NA 1.SE-01 6.7E-04 1.SE-01 

NA 

NA 8 ?E-02 3.9E-04 8 7E 02 

CNS 1.SE-01 1.7E-02 1.7E-01 

Body Weight 1.1E-02 2.4E-04 1.lE-02 

Kidney 3.SE-03 6.3E-04 4.3E-03 

Blood 9.2E-04 2.5E-06 9 2E-04 

Blood 1.4E-01 6.2E-04 1 4E-01 

Total Hazard Index Across Groundwater 1.14E•OO 

8.9E-02 To!nl CNS HI = 1 BE-01 

8.5E-03 Total Feto1oxic11y HI = 2.0E-03 

8.5E-03 Total Body Weight HI= 11 E-02 

4.7E-03 Total Prostale HI= 4.6E-01 

8.5E-03 Total Bone HI = 201:-03 

1.4E-01 Total Sr>leen HI= 5 OE-03 



Medium 

Sediment 

Surface Water 

Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Adult 

Exposure Exposure Chemical 

Medium Point 

Sediment Sediment in Benzo(a)pyrene 

Gullies Dibenzo( a, h )an th race n e 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

in Gullies Benzo(a)pyrene 

Benzo (b )f I uor an lh en e 

1ndeno(1,2,3-cd)pyrene 

2,4,6-Trinitrotoluene 

2-Amino-4,6-0initrotoluene 

4-Amino-2,6-0initrotoluene 

HMX 

RDX 

Aluminum 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nilrite/Nitrale-N 

TABLE 9.6. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE. CRANE. INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Roules Total 

9.9E-08 1.6E-07 2.6E-07 Benzo(a)pyrene 

1.9E-08 3.1E-08 5.0E-08 D ibe nzo( a, h )a nth race ne 

Aluminum 

1.3E-06 5.1E-07 1.8E-06 Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

4.5E-09 3.8E-06 3.8E-06 Benzo(a)anthracene 

5.5E-08 7.9E-05 7.9E-05 Benzo(a)pyrene 

8.2E-09 1.2E-05 1.2E-05 Ben zo(b) f I uo ran the ne 

4.3E-09 6.5E-06 6.5E-06 lndeno(1,2,3-cd)pyrene 

1.2E-09 2.0E-09 3.1E-09 2,4 ,6-Trinitrotoluene 

2-Amino-4,6-Dinilrololuene 

4-Amino-2.6-Dinitrololuene 

HMX 

6.0E-06 3.4E-06 9.4E-06 RDX 

Aluminum 

2.6E-07 2.4E-07 5.0E-07 Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nilrale-N 

Total Risk Across Gully Sediment 2.1E-06 

Total Risk Across Gully Surface Water 1.1E-04 

Non-Carcinogenic Hazard Ouolienl 

Primary lngeslion Inhalation Dermal Exposure 

Target Organ Rou!es Total 

CNS 1.0E·D3 1.oE-03 

Skin. CVS 8.6E-03 3.3E-03 1.2E-02 

Kidney 2.5E-04 2.5E-04 

Kidney 2.7E-04 6.9E-05 3.4E-D4 

Feta toxicity/GS/Bone 3.0E-03 3.0E-03 

NA 2.6E-02 2.6E-02 

NA 

CNS 3.5E-03 3.SE-03 

Kidney 5.9E-03 5.9E-03 

Uver 2.3E-04 3 8E-04 6.tE-04 

Liver 1.3E·03 1.2E-03 2.SE-03 

Liver 3.1E-03 3.0E-03 6.1 E-0:1 

Liver, Blood 4.3E-04 1.AE-04 5.?E-04 

Prostate 5.3E-02 3.0E-02 8.3E-02 

CNS 3.0E-04 2.?E-04 5.8E-04 

Sk:in, CVS 1.7E-03 1.5E-03 3 2E-03 

Fe101oxicity/GS/Bone 3.3E-04 2.4E-02 2.SE-02 

NA 9.1 E-04 8.3E-04 1.7E-03 

NA 

CNS 1.4E-03 3.2E·D2 3.<E-02 

Kidney 7.9E-04 2.8E-02 2.8E-02 

Blood 1.1 E-03 1.0E-03 2.2E-03 

Total Hazard Index Across Gully Sediment 5.2E-02 

Total Hazard Index Across Gully Surface waler 1.a?E-01 



Medium 

Sediment 

Surface Water 

TABLE 9.6. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, IN DIANA 

Scenario Timeframe: Fulure 

Receptor Population: Recreational Users 

Receptor Age: Adult 

Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Medium Point 

Sediment 

Ingestion Inhalation Dermal 

Mainstream Aluminum 

Exposure 

Routes Total 

Primary 

Target Organ 

CNS 

Ingestion Inhalation 

1.4E-03 

Dermal Exposure 

Routes To!al 

Blood 1.2E-03 Sediment Antimony Antimony 1.2E·03 
1--~~~~~~~~~~+-~~~-+-~~~-+~~~~1-~~~~~+-~~~~~~~~~-1--~~~~~--t~~~~+-~~~-t-~~~__,1--~~~~--1 

Skin, CVS 1.9E-02 Arsenic 3.0E-06 1.1 E-06 4.1 E-06 Arsenic 7.4E·03 2.7E-02 

Cadmium Cadmium Kidney 3.SE-03 8.8E-04 4.4E-03 

Iron Iron NA 1.0E-01 l.OE-01 

CNS 5.8E-03 Manganese Manganese 5.SE-03 

Kidney 1.oE-02 Vanadium Vanadium 1.0E-02 

Prostate 2.7E-04 Surface Water Mainstream ROX 3.0E-08 1.8E-08 4.8E-08 ROX 1.5E·04 4.2E·Ot1 
1--~~~~~~~~~~1-~~~-+-~~~-+~~~~-1--~~~~~-1--~~~~~~~~~-1--~~~~~--t~~~~+-~~~-1-~~~~r-~~~~--1 

Kidney 3.3E-04 Surface Water Barium Barium 4.2E·03 4.SE-03 

Total Risk Across Mainstream Sediment 4.1E-06 Total Hazard Index Across Mainstream Sediment 1.SE-01 

Total Risk Across Mainstream Surface Water 4.8E-08 Total Hazard Index Across Mainstream Surface water 4.97E-D3 
~----~ ~----~ 

Total Target Organ Hazard Index for Gully Surface Water and Sed~im_e_n_1 __ ~ Total Target Organ Hazard Index for Mainstream Surface Water and Sediment 

Total Liver HI= 9.7E-03 Total CNS HI = 3.9E-02 Total Kidney HI= ,_ __ 1_.9_E_-0_2_--< Total CNS HI= 7.2E·D3 

Total Kidney HI= 3.SE-02 Total Fetotoxicity HI= 2.8E-02 Total CVS HI= 2.7E-02 ,_ _____ __, Total Proslate HI= 4.2E-04 

Total CVS HI = 1.SE-02 Tolal Prostate HI= 8.3E-02 Total Skin HI= 2.7E-02 Total Blood HI= 1.2E-D3 
~-----~ 

Total GI Tract HI= 2.8E-02 Total Bone HI= 2.8E-02 

Tolal Skin HI= 1.SE-02 Total Blood HI = 2.7E-03 



Medium 

Soll 

sou 

Soll 

Scenario Tlmelrame: Future 

Receptor PopulaUon: Recreational User 

Receplor Age: Chtld + Adult 

Exposure Exposure Chemtcal 

Medium Point 

Soil Surface Soll 2.3,7,8-TCDD TEO 

Area Bldg 166 Benzo(a)an1hracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Dlbenzo(a.h)anthracene 

lndeno(l .2,3-cd)pyrene 

Aroclor-1248 

Soll Surface and 2.3,7,8-TCDD TEO 

Subsurface Benzo(a)anthracene 

Soll Benzo(a)pyrene 

Area Bldg 166 Benzo(b)lluoranthene 

Dibenzo (a .h)anthracene 

lndeno( 1,2,3-cd)pyrene 

Aroclor-1248 

Soll Surface and 2.4,6-Trinitrotoluene 

Subsurface 2-Amlno-4.6-dinitrotoluene 

Soll 4-Amlno-2.6-dinitrotoluene 

Building 166 HMX 

Historical Data RDX 

Aluminum 

Arsenic 

Barium 

Mercury 

TABLE 9.7. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs-TOTAL RECREATIONAL ILCRS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE. INDIANA 

Carcinogenic Risk Chemical 

lngeslion Inhalation Denn el Exposure 

Roules Total 

1.2E·07 3.1E-OB 1.SE-07 2,3,7,8-TCDD TEO 

2.7E·09 3.0E-09 5.7E·09 Benzo(a)anthracene 

3.6E·OB 3.9E·08 7.5E·08 Benzo(a)pyrene 

4.9E·09 5.4E-09 1.0E·08 Benzo(b)lluoranthene 

Dlbenzo(a.h)anlhracene 

2.2E-09 2.4E-09 4.6E-09 lndeno( 1.2.3-cd)pyrene 

1.1E-05 1.3E-05 2.3E·05 Aroclor-1248 

1.1E-07 2.7E-OB 1.3E-07 2,3,7,8-TCDD TEO 

1.SE-09 1.7E-09 3.2E-09 Benzo(a)anthracene 

3.6E-OB 3.9E-08 7.SE·DB Benzo(a)pyrene 

4.9E-09 5.4E·09 1.0E·DB Benzo(b)fluoranthene 

Dlbenzo(a.h)anthracene 

1.3E·09 1.4E-09 2.6E-09 lndeno( 1,2.3-cd)pyrene 

5.4E-06 6.4E-06 1.2E-OS Aroclor-1248 

6.BE-09 1.BE-09 B.4E-09 2.4.6-Trinitrotoluene 

2-Amlno-4,6-dinllrololuene 

4-Amlno-2,6-d!nilrotoluene 

HMX 

2.SE-08 3.2E-09 2.8E-08 RDX 

Aluminum 

1.3E-06 3.3E-07 1.6E-06 Arsenic 

Barium 

Mercury 

Total Risk Across Surface Soll - Area Bldg 166 2.4E-05 

Primary 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 

Liver 

Liver 

Liver. Blood 

Prostate 

CNS 

Skin, CVS 

Kidney 

CNS 

Non-Carcinogenic Hci~ard Quotienl 

lngeslion lnhalalion Dermal 

Total Hazard Index Across Surface Soll · Area Bldg 166 

Exposure 

Rotlles Total 

Total Risk Across Surface/Subsurface Soll - Area Bldg 166 1.2E-05 Total Hazard Index Across Surtace!Subsurface Soll · Area Bldg 166 

Total Risk Across Surface/Subsurface Soil - Bldg 166 · Hlstor1cal Data 1.?E-06 Tola! Hazard Index Across Surface/Subsurface Soil - Bldg 166 - Hislorical Data 

Target Organ Analysis - Building 166 

Tola! UverHI=~ 
Tolal Kidney HI = 

Tola! CVS HI = 
Total Skin HI = 

Total CNS HI=§ 

Total Blood HI = 

Total Pros!ate HI = 



Medium 

Soll 

Soll 

Soll 

Scenario Tlmelrame: Future 

Receptor Population: Recreational User 

Receptor Age: Child + Adult 

Exposure Exposure Chemical 

Medium Point 

Soll Surface Soll 2.3,7,8-TCDD TEO 

Area Bldg 171 Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a.h)anthracene 

lndeno(1,2,3·cd)pyrene 

Aroclor-1248 

Soil Surface and 2,3,7,8-TCDD TEO 

Subsur1ace Benzo(a)anthracene 

Soll Benzo(a)pyrene 

Area Bldg 171 Benzo(b)lluoranlhene 

Dlbenzo(a,h)anthracene 

lndeno(1.2.3-cd)pyrene 

Aroclor-1248 

Soil Surface and 2.4.6-Trinltrotoluene 

Subsurface 2-Amlno-4,6-dlnllrotoluene 

Soil 4-Amino-2,6-dln!lrotoluene 

Building 171 HMX 

Hlslorical Data RDX 

Aluminum 

Arsenic 

Barium 

Mercury 

TABLE 9.7. REASONABLE MAXIMUM EXPOSURE (AME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - TOTAL RECREATIONAL ILCAS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

2.6E·07 6.7E-08 3.3E-07 2,3,7,8-TCDD TEO 

9,3E-08 1.0E-07 2.0E-07 Benzo(a)anthracene 

8.5E-07 9.3E-07 1.BE-06 Benzo(a)pyrene 

9.3E-08 1.0E-07 2.0E-07 Benzo(b)lluoranlhene 

1.7E-07 1.9E-07 3.6E-07 Dfbenzo(a.h)anthracene 

5.SE-08 6.0E·08 1.2E·07 lndeno(1,2,3-cd)pyrene 

3.7E·05 4.4E-05 B.1E-05 Aroclor-1248 

9.3E-08 2.4E-08 1.2E·07 2,3,7.8-TCDD TEO 

9.3E-08 1.0E-07 1.9E-07 Benzo(a)anlhracene 

8.5E·07 9.3E-07 1.BE-06 Benzo(a)pyrene 

9.3E-08 1.0E-07 1.9E-07 Benzo(b)lluoranthene 

1.7E-07 1.9E-07 3.5E·07 Dlbenzo(a.h)anthracene 

5.5E-08 6.0E·OB 1.2E-07 lndeno( 1.2,3-cd)pyrene 

1,8E-05 2.1E-05 3.9E·05 Aroclor· 1248 

1.9E-09 5.0E-10 2.4E-09 2.4.6-Trinitrotoluene 

2·Amlno·4.6-dinitrololuene 

4-Am ino-2 ,6-dlnilrotoluene 

HMX 

5.0E-08 6.3E-09 5.6E-08 RDX 

Aluminum 

1.4E-06 3.6E-07 1.BE-06 Arsenic 

Barium 

Mercury 

Total Risk Across Surface Soll· Area Bldg 171 8.4E-05 

Primary 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 

Liver 

Liver 

Liver, Blood 

Prostate 

CNS 

Skin. CVS 

Kidney 

CNS 

Non-Carcinogenic Hazard Ouo1ien1 

Ingestion lnhalalion Dermal 

Total Hazard Index Across Surface Soil - Area Bldg 171 

Exposure 

Rou1es Total 

Total Risk Across Surface/Subsurface Soll - Area Bldg 171 4.2E·05 Total Hazard Index Across SurfacetSubsurface Soil . Area Bldg 171 

Total Risk Across Surface/Subsurface Soll - Bldg 171 - Hlslorlcal Data 1.8E·06 Total Hazard Index Across Surface!Subsurface Soll - Bldg 171 - Historical Data 

Target Organ Analysis - Building 171 

TotalllverHI=~ 
Total Kidney HI= 

Total CVS HI = 

Tolal Skin HI= 

To\alCNSHI=§ 

Total Blood HI= 

Total Prostale HI= 



Medium 

Groundwater 

Scenario Timeframe: Future 

Receplor Populalion: Recreational User 

Receptor Age: Child + Adult 

Exposure Exposure Chemical 

Medium Point 

Water Onsite 1.3-Dinitrobenzene 

2,4.6-Trinilrotoluene 

2 ,6-0initrotoluene 

2-Amino-4,6-Dinitro1oluene 

2-Nitrotoluene 

4-Amino-2,6-Dinitrotoluene 

HMX 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobal1 

Iron 

Lead 

Lithium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nitrile/Nitrate-N 

TABLE 9.7. REASONABLE MAXIMUM EXPOSURE (AME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs ·TOTAL RECREATIONAL ILCRS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE. INDIANA 

Carcinogenic Risk Chemical 

lnges!ion Inhalation Dermal Exposure 

Routes Total 

1,3-Dinilrobenzene 

3.1E-07 7.0E-09 3.2E-07 2,4,6-Trlnitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-Dinilrotoluene 

4.7E-OB 5.4E-09 5.2E·OB 2-Nilrotoluene 

4-Amino-2,6-Dinilrotoluene 

HMX 

1.1E·04 8.4E-07 1.1E·04 RDX 

Aluminum 

Antimony 

2.BE-06 B.4E-09 2.BE-06 Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nilrile/Nitrate-N 

Total Risk Across Groundwater 1.2E·04 

Primary 

Target Organ 

Spleen 

Liver 

CNS. Blood. Kidney 

Liver 

Spleen 

Liver 

Liver, Blood 

Proslate 

CNS 

Blood 

Skin. CVS 

Kidney 

GS 

Kidney 

FetoloxicilylGSIBone 

NA 

NA 

NA 

NA 

CNS 

Body Weigh! 

Kidney 

Blood 

Blood 

TotalliverHI=~ 
Total Kidney HI= 

Total CVS HI= 

Total GI Tract HI= 

Total Skin HI= 

Total Blood HI= 

Non-Carcinogenic Hazard Ouo1ien1 

Ingestion Inhalation Dermal 

Total Hazard Index Across Groundwater 

Exposure 

Routes Total 

Total CNS HI=~ 
Total Fetotoxic11y HI = 

To1al Body Weigh1 HI = 

Total Proslate HI = 

Total Bone HI = 
Tolal Spleen HI = 



Medium 

Sediment 

Surface Water 

Scenario Timeframe: Future 

Receptor Population: Recreational User 

Receptor Age: Child +Adult 

Exposure Exposure Chemical 

Medium Point 

Sediment Sediment in Benzo{a)pyrene 

Gullies Dibenzo{a ,h)anthracene 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

in Gullies Benzo{a)pyrene 

Benzo {b) fluora nth en e 

lndeno{1.2.3-cd)pyrene 

2,4,6-Trinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 

HMX 

ROX 

Aluminum 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nitrate-N 

TABLE 9.7. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs ·TOTAL RECREATIONAL ILCRS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, IN DIANA 

Carcinogenic Risk Chemical 

Ingestion lnhalalion Dermal Exposure 

Routes Total 

3,3E-07 3.6E-07 6.9E-07 Benzo(a)pyrene 

6.3E-08 6.9E-08 1.3E-07 D ibe nzo (a, h )ant h racene 

Aluminum 

4.4E·06 1.1E-06 5.SE-06 Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

3.1E-08 5.4E-06 5.4E-06 Benzo(a)anthracene 

3.BE-07 1.1E-04 1.1E-04 Benzo(a}pyrene 

5.6E·08 1.7E-05 1.7E-05 Benzo(b)fluoranlhene 

2.9E-08 9.3E-06 9.3E-06 lndeno(1.2.3-cd)pyrene 

7.9E·09 2.BE-09 1.1E-08 2,4,6-Trinitrotoluene 

2-Amino-4,6-0initrotoluene 

4-Amino-2.6-0initrotoluene 

HMX 

4.1E-05 4.9E-06 4.6E-05 ROX 

Aluminum 

1.BE-06 3.4E-07 2.1E·06 Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nitrate-N 

Total Risk Across Gully Sediment 6.4E-06 

Total Risk Across Gully Surface Water 1.9E-04 

Primary 

Target Organ 

CNS 

Skin, CVS 

Kidney 

Kidney 

Fetotoxicity/GS/Bone 

NA 

NA 

CNS 

Kidney 

Liver 

Liver 

Liver 

Liver. Blood 

Pros la le 

CNS 

Skin, CVS 

Felotoxicity/GS/Bone 

NA 

NA 

CNS 

Kidney 

Blood 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Tolal Hazard Index Across Gully Sediment.,._ ____ __, 

Total Hazard Index Across Gully Surface water~----~ 



Medium 

Sedimenl 

Surface Water 

Scenario Timeframe: Futur~ 

Receptor Population: Recreational User 

Receptor Age: Child+ Adult 

Exposure Exposure 

Medium Point 

Chemical 

TABLE 9.7. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - TOTAL RECREATIONAL ILCRS 

SWMU 13 (MINE FILL B) 

Ingestion 

NSWC CRANE. CRANE. IN DIANA 

Carcinogenic Risk 

Inhalation Dermal Exposure 

Routes Total 

Chemical 

Primary 

Target Organ 

Sediment Mainstream Aluminum Aluminum CNS 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes T ala! 

1--~~~~~~~~~~-1-~~~-+-~~~--1~~~~-1-~~~~~4-~~~~~~~~~4-~~~~~--<1---~~~-1-~~~-+~~~~1-~~~~----1 

Sediment Antimony Antimony Blood 
r-~~~~~~~~~~+-~~~-r~~~--;~~~~-t--~~~~~-t--~~~~~~~~~-t--~~~~~--11--~~~+-~~~-+~~~~t-~~~~--; 

Arsenic 9.9E-06 2.SE-06 1.2E-05 Arsenic Skin, CVS 

Cadmium Cadmium Kidney 

Iron Iron NA 

Manganese Manganese CNS 

Vanadium Vanadium Kidney 

Surface Water Mainstream ROX 2.1E-07 2.SE-08 2.3E-07 ROX Pros tale 
t-~~~~~~~~~~+-~~~-r~~~--;~~~~+-~~~~~-t--~~~~~~~~~-t--~~~~~--11--~~~+-~~~-+~~~~t-~~~~--; 

Surface Water Barium Barium Kidney 

Total Risk Across Mainstream Sediment 1.2E-05 Total Hazard Index Across Mainstream Sediment 

Total Risk Across Mainstream Surface Water 2.3E-07 Tolal Hazard Index Across Mainstream Surface water 
~----~ ~----~ 

Total Target Organ Hazard Index for Gully Surface Water end Sediment Total Target Organ Hazard Index for Mainstream Surface Water and Sediment 

Total Liver HI=§ Total CNS HI=§ 
Total Kidney HJ= Total Fetotoxicity HI= 

Total CVS HI= Total Prostate HI= 

Total GI Tract HI= Total Bone HI= 

Total Skin HI= Total Blood HI= 

Total Kidney HI=§ Total CNS HI=§ 

Total CVS HI= Total Prostate HI= 

Total Skin HI= Tolal Blood HI= 



Medium 

Soil 

Soil 

Soll 

Scenario Tlmelrame: Future 

Receptor PopulaUon: Resldenl 

Receplor Age: Child (O lo 6 years) 

Exposure Exposure Chemical 

Medium Point 

Soll Surface Soil 2.3.7.B·TCDD TEO 

Area Bldg 166 Benzo(a)anthracene 

Benzo{a)pyrene 

Benzo(b)fluoranthene 

Oibenzo(a,h)anthracene 

lndeno(1.2.3-cd)pyrene 

Aroclor-1248 

Soll Surface and 2,3,7,B-TCDD TEO 

Subsurface Benzo(a)anthracene 

Soll Benzo(a)pyrene 

Area Bldg 166 Benzo(b)fluoranthene 

Olbenzo(a.h)anthracene 

lndeno(1,2,3-cd)pyrene 

Aroclor-1248 

Soil Surface and 2.4.6-Trinitrotoluene 

Subsurface 2-Amlno-4,6-dlnitrololuene 

Soll 4-Amlno-2,6-dlnltrololuene 

Building 166 HMX 

Hislorical Data RDX 

Aluminum 

Arsenic 

Barium 

Mercury 

TABLE 9.B. REASONABLE MAXIMUM EXPOSURE (AME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILO RESIDENT 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

1.lE-06 9.6E·OB 1.2E-06 2 .3. 7 .B· TCDO TEO 

2.6E-06 9.3E-09 3.5E-08 Benzo(a)anthracene 

3.4E-07 1.2E-07 4.6E-07 Benzo(a)pyrene 

4.GE-08 1.7E·OB 6.3E·08 Benzo(b)fluoranlhene 

Dlbenzo(a.h)anlhracene 

2.1E-OB 7.6E-09 2.BE-OB lndeno(1,2,3-cd)pyrene 

1.0E-04 4.0E-05 1.4E-04 Aroclor-1248 

9.9E-07 B.3E-OB 1.1E-06 2,3,7,8-TCDD TEO 

1.SE-08 5.3E-09 2.0E-08 Benzo(a)an\hracene 

3.4E-07 1.2E-07 4.6E-07 Benzo(a)pyrene 

4.6E-08 1.7E-OB 6.3E·OB Benzo(b)fluoranlhene 

Oibenzo(a,h)anthracene 

1.2E-OB 4.3E-09 1.6E-08 lndeno(1.2 .3-cd)pyrene 

5.lE-05 2.0E-05 7.1E-05 Aroclor-1248 

6.2E-08 5.6E·09 6.BE-OB 2.4.6-Trinitrololuene 

2-Amlno-4,6-dlnllrololuene 

4-Am lno-2 ,6 ·dlnllro1oluene 

HMX 

2.4E-07 9.9E-09 2.5E-07 RDX 

Aluminum 

1.2E-05 1.0E-06 1.3E-05 Arsenic 

Barium 

Mercury 

Total Risk Across Surface Soil -Area Bldg 166 1.4E-04 

Total Risk Across Surface/Subsurface Solt· Area Bldg 166 7.2E-05 

Non-Carcinogenic Hazard Ouo1ienl 

Primary lngeslion lnhalallon Denna! 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Uver 4.8E-02 4.3E-03 

Uver 2.6E-02 4.3E-04 

Liver 2.9E·02 7.2E·04 

Liver. Blood 3.7E-04 6.2E-06 

Prostate 8.4E-03 3.SE-04 

CNS 1.8E-01 

Skin. CVS 3.2E-01 2.7E-02 

Kidney 1.4E·02 

CNS 9.0E-03 

Tolal Hazard Index Across Surface Soil - Area Bldg 166 

Tolal Hazard Index Across Surface/Subsurface Soil - Area Bldg 166 

Exposure 

Routes Total 

5.3E-02 

2.6E-02 

2.9E·02 

3.7E-04 

B.7E·03 

1 BE-01 

3 4E·01 

1.4E·02 

9.0E-03 

Tolal Risk Across Surface/Subsurface Soil - Bldg 166 - Historical Data 1.4E-05 Total Hazard Index Across Surface/Subsurface Soil · Bldg 166 · Historical Da1a 6.7E-01 

Targa! Organ Analysis - Building 166 

Total liver HI= 1.1E-01 
f-------1 

Tolal CNS HI= 1.9E·01 
f-----_, 

Total Kidney HI= >---1.-4E_-0_2 _ _, Tola! Blood HI= 3.7E-04 
>---------< 

Total CVS HI= 3.4E-01 Tolal Pros1ale HI= B 7E-03 
>------I ~----~ 

Tolar Skin H1 = 3.4E-01 
~-----' 



Medium 

Soil 

Soll 

Soll 

Scenario Tlmeframe: Fulure 

Receptor Population: Resident 

Receptor Age: Child (0 to 6 years) 

Exposure Exposure Chemical 

Medium Point 

Soll Surface Soll 2,3,7,8-TCDD TEO 

Area Bldg 171 Benzo(a)anthracene 

Benzo{a)pyrene 

Benzo(b)lluoranthene 

Dlbenzo(a,h)anthracene 

lndeno( 1 .2 ,3-cd)pyrene 

Aroclor-1248 

Soll Sur1ace and 2,3,7,8-TCDD TEO 

Subsurface Benzo(a)anthracene 

Soll Benzo(a)pyrene 

Area Bldg 171 Benzo(b)rluoranlhene 

Dlbenzo(a,h)anlhracene 

lndeno(1,2,3·cd)pyrene 

Aroclor-1248 

Soll Surface and 2.4,6-Trinllrotoluene 

Subsurface 2·AmJno-4,6-dlnltrotoluene 

Soll 4·Amlno·2,6-dlnllrotoluene 

Building 171 HMX 

Hlstorical Data RDX 

Aluminum 

Arsenic 

Barium 

Mercury 

TABLE 9.8. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT 

SWMU 13 (MINE FILL B) 

NSWC CRANE. CRANE. INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

2.SE-06 2.TE·07 2.7E-06 2,3,7,8-TCDD TEO 

B.BE·07 3.2E-07 1.2E-06 Benzo(a)anthracene 

8.0E-06 2.9E-06 1.lE-05 Benzo(a)pyrene 

8.8E-07 3.2E-07 1.2E-06 Benzo(b)lluoranthene 

1.GE-06 5.8E-07 2.2E-06 Dlbenzo(a.h)anthracene 

5.2E-07 1.9E-07 7.TE-07 tndeno( 1.2,J-cd)pyrene 

3.SE-04 1.4E-04 4.9E-04 Aroclor· 1248 

8.BE-07 7.4E-08 9.SE-07 2,3,7,8-TCDD TEO 

B.BE-07 3.2E-07 1.2E·06 Benzo(a)anthracene 

8.0E-06 2.9E-06 1.TE-05 Benzo(a)pyrene 

8.8E-07 3.2E-07 1.2E-06 Benzo(b)lluoranlhene 

1.GE-06 5.BE-07 2.2E-06 Dlbenzo(a,h)anlhracene 

5.2E-07 1.9E·07 7.1E-07 lndeno(1,2.3·cd)pyrene 

1.7E-04 6.GE-05 2.4E-04 Aroclor-1248 

1.7E-OB 1.GE-09 1.9E-OB 2.4,6·Trinitrotoluene 

2-Amlno-4,6-dinllrotoluene 

4-Amlno-2,6·dlnltrotoluene 

HMX 

4,7E·07 2.0E-08 4.9E-07 RDX 

Aluminum 

1.3E-05 1.1E·06 1.4E-05 Arsenic 

Barium 

Mercury 

Total Risk Across Surface Soll - Area Bldg 171 5.1E·04 

Total Risk Across Surface/Subsurface Soil - Area Bldg 171 2.SE-04 

Non-Carcinogenic Hazard Quotient 

Primary lngeslion Inhalation Dermal 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

liver 1.4E-02 t.2E-03 

liver 2.4E·02 4.0E-04 

Liver 3.SE-01 8.9E-03 

liver. Blood 4.9E-02 8.2E·04 

Prostate 1.7E-02 7.0E-04 

CNS 2.0E-01 

Skin. CVS 3.SE-01 2.9E-02 

Kidney 1.2E-02 

CNS 1.4E-02 

Total Hazard Index Across Surface Soi! · Area Bldg 171 

Total Hazard Index Across Surface/Subsurface Soil - Area Bldg 171 

Exposure 

Routes Total 

1.SE-02 

2.4E·02 

3.6E·01 

5.0E-02 

1.7E-02 

2.0E-01 

3.7E-01 

1.2E·02 

1 4E-02 

Total Risk Across Surface/Subsurtace Soll - Bldg 171 - Historical Data 1.SE-05 Total Hazard Index Across Surface/Subsurface Soll· Bldg 171 . His!orlcal Data 1.1E-'-OO 

Target Organ Analysis - Building 171 

Total Liver HI= 4.SE-01 To1al CNS HI= 2 2E·01 
1------< 1------1 

Total Kidney HI = ,_ __ 1._2E_-0_2 _ _. Talat Blood HI= 5.0E-02 
1------1 

Total CVS HI= 3.7E-01 Tolal Prostale HI= 1 7E-02 
1-------1 '------~ 

Tolal Skin HI= 3.7E·01 
'--------' 



Medium 

Groundwater 

Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Child (Oto 6 years) 

Exposure Exposure Chemical 

Medium Point 

Waler Onsite 1,3-Dinitrobenzene 

2 ,4,6· Trinitrotoluene 

2 ,6-Dinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

2-Nitrotoluene 

4-Amino-2.6-Dinitrololuene 

HMX 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese 

Nlckel 

Vanadium 

Zinc 

Nilrite/Nilrate-N 

TABLE 9.8. REASONABLE MAXIMUM EXPOSURE (AME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs ·FUTURE CHILD RESIDENT 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

1,3-Dinitrobenzene 

1.7E-06 1.4E-08 1.7E-06 2 ,4,6· Trinilrotoluene 

2 ,6-0initrotoluene 

2-Amlno-4,6-Dinitrotoluene 

2.6E-07 1.1E-08 2.7E-07 2-Nitro1oluene 

4-Amino-2,6-0initro1oluene 

HMX 

6.0E-04 1.7E-06 6.1E-04 RDX 

Aluminum 

Antimony 

1.5E·05 1.?E-08 1.5E-05 Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nilrite/Nitrale-N 

Total Risk Across Groundwater 6.2E-04 

Total Liver HI= 

Total Kidney HI= 

Total CVS HI= 

Total GI Tract HI= 

Total Skin HI= 

Total Blood HI= 

Non-Carcinogenic Hazard Quotient 

Primary lnges1ion Inhalation Dermal Exposure 

Target Organ Rou1es To1al 

Spleen 2.3E·01 2.3E·03 2.JE-01 

Liver 1.3E+OO 1 1E-02 1.3E ... OO 

CNS, Blood. Kidney 9.5E-02 13E-03 9.6E·02 

Liver 9.GE-01 4.3E-03 9.7E-01 

Spleen 5.BE-05 5.5E-05 1 1E-04 

Liver 1.6E+OO 7 4E-03 1 7E+OO 

Liver. Blood 1.5E-01 2.4E·04 1.5E·01 

Prostate 2.1E+01 6.0E-02 2 1£.o.01 

CNS 2.7E-01 3 OE-04 2.7E-01 

Blood 8.9E-03 6.5E-05 9.0E-03 

Skin, CVS 4.0E-01 4.4E-04 4 OE-01 

Kidney 6.6E·02 1 OE·03 6·.7E·02 

GS 7.8E·02 1 2E·02 9.0E·02 

Kidney 2.BE-02 5.7E-04 2 fiE-02 

Fetoloxicity/GS/Bone 7.0E·02 6 1E·03 7 6E·02 

NA 2.4E-01 2 GE-04 2 4E-01 

NA 7.0E+OO 7 7E·03 7 OE+OO 

NA 

NA 4.1E+OO 4.5E-03 4 1 E+OO 

CNS 7.2E+OO 20E-01 7.4E+OO 

Body Weigh! 5.1E-01 2.8E-03 5.1E·01 

Kidney 1.7E-01 7 2E·03 1.BE·01 

Blood 4.3E-02 2 BE-05 4.3E·02 

Blood 6.SE+OO 7.1E-03 6.SE+OO 

Total Hazard Index Across Groundwater 5 27E+01 

4.1E+OO To1al CNS HI = 7 7E+OO 

3.7E-01 Total Fetotoxicity HI= 7.6E-02 

4.0E-01 Total Body Weight HI= 5.1E-Ol 

1.7E-01 Total Prostale HI= 2.1E+01 

4.0E-01 Total Bone HI= 7 GE-02 

6.SE+OO Total Spleen HI= 2 JE-01 



Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Child (0 lo 6 years) 

Medium Exposure Exposure Chemical 

Medium Point 

Sediment Sediment Sediment in Benzo(a)pyrene 

Gullies Dibenzo(a,h)anthracene 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Man~anese 

Vanadium 

Surface Water Surface Water Surface Water Benzo(a)anthracene 

in Gullies Benzo(a)pyrene 

Be nzo(b )f luora nth en e 

1ndeno(1,2,3-cd)pyrene 

2,4,6-Trinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 

HMX 

RDX 

Aluminum 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nilrate-N 

TABLE 9.8. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

2.3E-07 1.7E-07 4.0E-07 Benzo(a)pyrene 

4.4E-08 3.2E-08 7.6E-08 Oibenzo(a,h)a nthracene 

Aluminum 

3.1E-06 5.2E-07 3.6E-06 Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

2.6E-08 1.6E-06 1.GE-06 Benzo(a)anthracene 

3.2E-07 3.4E-05 3.4E-o5 Benzo(a)pyrene 

4.BE-08 5.1E-06 5.1E-06 Be nzo (b )f luora nth en e 

2.5E-08 2.8E-06 2.8E-06 lndeno(1,2,3-cd)pyrene 

6.8E-09 8.3E-10 7.6E-09 2,4,6-Trinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-0initrotoluene 

HMX 

3.5E-05 1.5E-06 3.6E-05 RDX 

Aluminum 

1.5E-06 1,0E-07 1.6E-06 Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nitrate-N 

Total Risk Across Gully Sediment 4.1E-06 

Total Risk Across Gully Surface Water 8.1E-05 

Non-Carcinogenic Haz.:ird Ouo\ienl 

Primary Ingestion lnhalalion Dermal Exrios1irP. 

Targ~I Organ nau1cs Tot;il 

CNS 9.7E-03 9 7F. 0.1 

Skin. CVS 8 OE-02 1.3E·02 9.4E-02 

Kidney 2.3E-03 2.3E-0.1 

Kidney 2.5E-03 2.BE-0<1 2.BE-03 

Fetotoxicity/GS/Bone 2 BE-02 2 RE 02 

NA 2.4E-01 2.'IE 01 

NA 

CNS 3.2E-02 3.2E-02 

Kidney 5.5E-02 5.5E·02 

Liver 5.3E-03 6.5E-O< 5.9E-03 

Liver 2.9E-02 2.1E-03 3.1 E-02 

Liver 7.2E-02 5.1E-03 7.7E·02 

Liver, Blood 1.0E-02 2.4E-04 1.0E-02 

Prostate 1.2E+OO 5.2E-02 1.3E.i.OO 

CNS 7.1 E-03 4.7E-04 7.5E-03 

Skin. CVS 4 OE-02 2.6E-03 4.2E-02 

Fetotoxicity/GS/Bone 7 8E-03 .:1.1E-02 4 9E-02 

NA 2.1E·02 1..:IE-03 2.3E·02 

NA 

CNS 3.3E-02 5.5E-02 8.BE-02 

Kidney 1.9E-02 <.?E-02 6.6E-02 

Blood 2.7E-02 1.8E-03 2.BE-02 

Total Hazard Index Across Gully Sedimenl 4.7E-01 

Total Hazard Index Across Gully Surface waler 1 71E.i.OO 



Medium 

Sediment 

Surface Water 

TABLE 9.8. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT 

SWMU 13 (MINE FILL B) 

NSWC CRANE. CRANE, IN DIANA 

Scenario Timeframe: Future 

Receplor Population: Resident 

Receptor Age: Child (O to 6 years) 

Exposure Exposure Chemical Carcinogenic Risk Chemical Non·Carcinogenic Hazard Quotient 

Medium Point 

Sediment 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Dermal Exposure 

Routes T ntal 

Mainslream Aluminum Aluminum 1.JE-02 
t--~~~~~~~~~~t-~~~--t-~~~-i~~~~t-~~~~~t-~~~~~~~~~t-~~~~~--ir-~~~-t-~~~-+~~~~t--~~~~-----1 

Sediment Antimony Antimony 1.1 E-02 
t--~~~~~~~~~~t-~~~--t-~~~-i~~~~t-~~~~~t-~~~~~~~~~t-~~~~~--ir-~~~-t-~~~-+~~~~t--~~~~-----1 

Arsenic 6.9E·06 1.2E-06 8.1 E-06 Arsenic 3.0E-02 2.1 E-01 

Cadmium Cadmium 3.6E-03 3.6E-02 

Iron Iron 9.SE-01 

Manganese Manganese SAE-02 

Vanadium Vanadium 9.6E-02 

Surface Water Mainstream ROX 1.BE-07 7.4E-09 1.SE-07 ROX 2.6E-04 6.SE-m 
+-~~~~~~~~~~+-~~~-t-~~~--+~~~~+-~~~~~+-~~~~~~~~~+-~~~~~--<r-~~~-+-~~~--+~~~~t-~~~~-----1 

Surface Water Barium Barium 7.2E·03 1 SE-02 

Total Risk Across Mainstream Sediment 8.1E-06 Total Hazard Index Across Mainslream Sed1men1 1 4E ... oo 

Total Risk Across Mainstream Surface Water.__..;_1.-'-SE;;.-..;.0_7 _ _, Total Hazard Index Across Mainslream Surface w;:i.1er._ __ 2 _1 E_._02 _ __, 

Total Target Organ Hazard Index for Gully Surface Water and Sed,...im_•_n_t ---. Total Target Organ Hazard Index for Mainstream Surface Water and Sediment 

Total Liver HI= 1.2E-01 Tolal CNS HI = t.4E-01 Total Kidney HI= t----'-·S_E_-0_1 __ -I To1al CNS HI = 6. 7E -02 

Total Kidney HI= 1.3E-01 Total Felotoxicity HI= 7.7E-02 Tolal CVS HI= 2.1E·01 
t---------1 

Tolal Prostate HI= 6.SE-03 

Tolal CVS HI = 1.4E-01 Total Prostate HI= 1.3E+OO Total Skin HI= 2.1E-01 '--------' To1al Blood HI = 1.1 E-02 

Total GI Tract HI= 7.7E-02 Total Bone HI= 7.7E-02 

Total Skin HI= 1.4E-01 Total Blood HI= 3.9E-02 



Medium 

Soll 

Soil 

Soll 

Scenario Timelrame: Future 

Receptor Population: Resident 

Receptor Age: Adull 

Exposure Exposure 

Medium Polnl 

Soil Surface Soll 

Area Bldg 166 

Soil Surface and 

Subsurface 

Soil 

Area Bldg 166 

Soll Surface and 

Subsurface 

Soil 

Bulldlng 166 

Historical Data 

Chemical 

2.3,7,8-TCDD TEO 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dlbenzo(a.h)anthracene 

lndeno( 1.2.3-cd)pyrene 

Aroclor-1248 

2.3,7.8-TCDO TEO 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Olbenzo(a,h)anthracene 

lndeno(1.2.3·cd)pyrene 

Aroclor-1248 

2.4 .6· T rinil rotoruene 

2·Amtno·4,6-dlnltrotoluene 

4-Amlno-2.6-dinllrotoluene 

HMX 

RDX 

Aluminum 

Arsenic 

Barium 

Mercury 

TABLE 9.9. REASONABLE MAXIMUM EXPOSURE (AME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT 

SWMU 13 (MINE FILL B) 

NSWC CRANE. CRANE, lNOIANA 

Carcinogenic Risk Chemical 

lngesf!on Inhalation Dermal Exposure 

Routes Total 

4.9E-07 5.8E-08 5.5E·07 2.3.7,8-TCDD TEO 

1.1E-08 5.7E·09 1.7E-08 Benzo(a)anlhracene 

1.4E-07 7.5E-08 2.2E-07 Benzo(a)pyrene 

2.DE-08 1.0E-08 3.0E-08 Benzo{b)fluoranlhene 

Dlbenzo(a,h)an1hracene 

8.9E·D9 4.SE-09 1.4E-08 lndeno(1,2.3-cd)pyrene 

4.3E-OS 2.4E-05 6.7E-05 Aroclor-1248 

4.2E-07 5.1E-08 4.SE-07 2.3.7,8-TCDD TEO 

6.2E-09 3.2E-09 9.SE-09 Benzo(a)anthracene 

1.4E-07 7.SE-08 2.2E-07 Benzo(a)pyrene 

2.0E-08 1.DE-DB 3.0E-08 Benzo(b)lluoranthene 

Dlbenzo(a,h)anthracene 

5.1E-09 2.SE-09 7.7E-09 lndeno(1,2,3-cd)pyrena 

2.2E-05 1.2E-OS 3.4E-05 Aroclor-1248 

2.7E-OB 3.4E-09 3.0E-08 2,4,6·Trinltrotoluene 

2-Am!no-4.6-dlnitrotoluene 

4-Amlno-2.6-dlnllrotoluene 

HMX 

1.0E-07 6.1E-09 1.1E-07 RDX 

Aluminum 

5.2E-06 6.3E-07 5.9E-06 Arsenic 

Barium 

Mercury 

Total Risk Across Surface Soll -Area Bldg 166 6.BE-05 

Total Risk Across Surface/Subsurface Soll -Area Bldg 166 3.SE-05 

Non-Carcinogenic Hazard Ouo11en1 

Primary lngeslion lnhalallon Dermal 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 5.2E-03 6.6E-04 

Liver 2.7E-03 6.6E-05 

liver 3.tE-03 1.1E-04 

liver. Blood 3.9E-05 9.4E-07 

Prostale 9.0E-04 5.4E-05 

CNS 2.0E-02 

Skin. CVS 3.4E·02 4.1E-03 

Kidney 1.SE-03 

CNS 9.6E-04 

Tolal Hazard Index Across Surface Soil· Area Bldg 166 

Total Hazard Index Across Surface/Subsurface Soil · Area Bldg 166 

Exposure 

Rotl1es Tolcll 

5.8E-03 

2 BE-03 

3 2E-03 

4.0E-05 

9.SE-04 

2.0E·02 

3.BE-02 

1.SE-03 

9.6E·04 

Total Risk Across Surface/Subsurface Soll - Bldg 166 ·Historical Data 6.0E-06 Total Hazard Index Across Surface/Subsurface Soil - Bldg 166 - Historical Data 7.3E-02 

Targel Organ Analysis - Building 166 

Total Liver HI= l---1.-'"2E;;;.-0_2_~ 

Total Kidney HI= ...,._ __ 1.S_E_-0_3 _ _, 

Total CVS HI= 3.BE-02 
1-------i 

Total Skin HI= 3.BE-02 
'--------' 

To1al CNS HI = ,__2;_. 1-'E'-·0-'2---1 

Total Blood HI= 4 OE-05 
>-------1 

Total Prosla1e HI= 9.SE-04 
~----~ 



Medium 

Soll 

Soil 

Soil 

Scenario Timelrame: Future 

Receptor Population: Resident 

Receptor Age: Adult 

Exposure Exposure Chemical 

Medium Point 

Soll 

Soil 

Soil 

Surface Soil 2.3,7,8-TCDD TEO 

Area Bldg 171 Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Dibenzo(a,h)anthracene 

lndeno(1,2,3·cd)pyrene 

Aroclor-1248 

Sut1ace and 2.3,7,8·TCDD TEO 

Subsurface Benzo(a)anthracene 

Soll Benzo(a)pyrene 

Area Bldg 171 Benzo(b)fluoranthene 

Dlbenzo(a,h)anthracene 

lndeno(1,2.3·cd)pyrene 

Aroclor· 1248 

Sut1ace and 2.4,6-Trinftrotoluene 

Subsut1ace 2-Amino·4.6·dinltrotoluene 

Soil 4-Amlno·2.6·dlnitrotoluene 

Building 171 HMX 

TABLE 9.9. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INOIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

1.1E·D6 1.3E·07 1.2E·D6 2,3,7,8-TCDD TEO 

3.9E-07 2.0E-07 5.7E-07 Benzo(a)anthracene 

3.4E-06 1.BE-06 5.2E-06 Benzo(a)pyrene 

3.SE-07 2.0E·07 5.7E-07 Benzo(b)fluoranthene 

6.9E-07 3.BE-07 1.0E-06 Dlbenzo(a,h)an1hracene 

2.2E-07 1.2E-07 3.4E-07 lndeno(1.2,3-cd)pyrene 

1.SE-04 B.4E-05 2.3E-04 Aroclor-1248 

3.BE-07 4.SE-08 4.2E-07 2,3,7,B·TCDD TEQ 

3.BE-07 1.9E-07 5.7E-07 Benzo(a)anthracene 

3.4E-06 1.BE-06 5.2E-06 Benzo(a)pyrene 

3.BE-07 1.9E-07 5.7E-07 Benzo(b)fluoran1hene 

6.BE-07 3.SE-07 1.0E-06 Oibenzo{a.h)anthracene 

2.2E-07 1.2E-07 3.4E-07 lndeno{1.2 ,3-cd)pyrene 

7.2E-05 4.0E-05 t.1E-04 Aroclor· 1248 

7.SE-09 9.6E-10 8.SE-09 2,4,6-Trinitrotoluene 

2-Amino-4.6-dlnllrolo!uene 

4-Amlno-2.6-dlnilrololuene 

HMX 

Primary 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 

Liver 

Liver 

Liver. Blood 

Non-Carcinogenic Hazard Quo1ien1 

lngesUon lnhalalion Dermal 

1.SE-03 1.9E·04 

2.SE-03 6.0E·OS 

3.BE-02 1.4E-03 

5.2E-03 1.3E·04 

Exposure 

Routes Tolal 

1.6E·03 

2.6E·03 

3.9E·02 

5.4E-03 1-----------+----+----+----+-------+------------<------+----+----+----+-------1 
Historical Data RDX 2.0E-07 1.2E·08 2.1E-07 RDX 

Aluminum Aluminum 

Arsenic 5.7E-06 6.BE-07 6.4E·06 Arsenic 

Barium Barium 

Mercury Mercury 

Tolal Risk Across Surface Soil -Area Bldg 171 2.4E·04 

Total Risk Across SurfacetSubsut1ace Soll - Area Bldg 171 1.2E-04 

Total Risk Across Surface/Subsurface Soll· Bldg 171 ·Historical Data 6.6E-06 

Proslate 1.BE-03 1.lE-04 1.9E-03 

CNS 2.2E-02 2.2E-02 

Skin, CVS 3.7E-02 4.4E·03 4.1E-02 

Kidney 1.JE-03 1.3E-03 

CNS 1.SE-03 1.SE-03 

Total Hazard Index Across Surface Soil - Area Bldg 171 

Tolal Hazard Index Across Surface/Subsurface Soil . Area Bldg 171 

Total Hazard Index Across Surface/Subsurface Soll - Bldg 171 - Historical Dala 1.2E·OI 

Target Organ Analysls - Building 171 

Total Liver HI= 4.9E-02 !----------< 
Total Kidney HI= I----' ·3_E_-0_3_--; 

Total CVS HI= 4.1 E-02 
I-------; 

Total Skin HI= 4.1E-02 
~----~ 

Tolal CNS HI:: 2 3E-02 1--------1 
Tolal Blood HI= 5.4E-03 

1-------1 
Total Prostate HI= 1 9E-D3 

'---------' 



Medium 

Groundwater 

Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Adull 

Exposure Exposure 

Medium Point 

Waler Onsite 

Chemical 

1,3-Dini1robenzene 

2,4,6-Trinilrotoluene 

2,6-0initrololuene 

2-Amino-4,6-Dinitrotoluene 

2-Nitrotoluene 

4-Amino-2,6-Dinilrotoluene 

HMX 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nitrite/Nilrate-N 

TABLE 9.9. REASONABLE MAXIMUM EXPOSURE (AME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT 

SWMU 13 (MINE FILL B) 

Ingestion 

2.0E-06 

2.9E-07 

6.9E-04 

1 BE-05 

NSWC CRANE. CRANE, INDIANA 

Carcinogenic Risk 

Inhalation Dermal 

3.3E-08 

2.5E-08 

4.0E-06 

4.0E-08 

Total Risk Across Groundwater 

Exposure 

Routes Tolal 

2.0E-06 

3.2E-07 

6.9E-04 

1.8E-05 

7.1E-04 

Chemical 

1,3-Dinitrobenzene 

2,4,6-Trinil rotoluene 

2,6-0initrotoluene 

2-Amino-4,6-Dinl!rotoluene 

2-Nilrotoluene 

4-Amino-2.6-0initrotoluene 

HMX 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nitrite/Nitrate-N 

To!al Liver HI= 

Total Kidney Hl = 

Total CVS HI = 
Total GI Traci HI= 

Total Skin HI= 

Total Blood HI,,; 

Non-Carcinogenic Hazard Quotien1 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ Rou1es T o!al 

Spleen 6.5E-02 1.3E·03 6 6E-D2 

Liver 3.8E-01 6.4E-03 3.9E·D1 

CNS. Blood, Kidney 2.?E-02 7.4E-Od 2.BE·02 

Liver 2.BE-01 2.SE-03 2 RE-01 

Spleen 1.6E-05 3.2E·05 4 BE-05 

Liver 4 7E-01 4.3E-03 4 7E-01 

Liver. Blood 4.3E·02 1.4E-04 4 1E-02 

Prostate 6.1E+OO 3.5E·02 6 1E.._oo 

CNS 7.7E-02 1.7E-04 7.7E-02 

Blood 2.5E-03 3SE·05 2.6E-03 

Skin, CVS 1.1E-01 2.6E·04 1. IE-01 

Kidney 1.9E-02 6.0E-04 1.9E-02 

GS 2.2E-02 7.2E·03 3 OE-02 

Kidney 7.3E-03 3.3E·04 7.?E-03 

Fetoloxicity/GS/Bone 2.0E-02 3.6E-03 2.3E-02 

NA 6.8E-02 1.SE-04 6 BE·02 

NA 2.0E+OO 4.5E-03 ~.OE-<-00 

NA 

NA 1.2E+OO 2.6E-03 1.2E•OO 

CNS 2.0E+OO 1.2E·01 2.2E•OO 

Body Weigh! 1.4E-01 1.6E-03 1.5E·01 

Kidney 4.9E-02 4.2E·03 5.3E-02 

Blood 1.2E-02 1.?E-05 1.2E·02 

Blood 1.BE+OO 4 1E-03 1 BE•OO 

Total Hazard Index Across Groundwater 1 52E-<-01 

1.2E+OO Total CNS HJ = 2.3E-<-00 

UE·01 Tolal Felotoxicity Hl = 2.3E-02 

11E-01 Total Body Weigh! HI= 1 5E·01 

5.3E-02 Total Proslate HI= 6 1 E+OO 

1.1E-01 Total Bone HI = 2.3E·02 

1.9E+OO Tolal Spleen HI = 6.6E-02 



Scenario Timeframe: Future 

Receptor Populalion: Aesidenl 

Receptor Age: Adult 

Medium Exposure Exposure Chemical 

Medium Point 

Sediment Sediment Sediment in Benzo(a)pyrene 

Gullies Dibenzo(a, h)anthracene 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Surface Water Surface Water Surface Water Benzo(a)anthracene 

in Gullies Benzo(a)pyrene 

Benzo(b) lluora nth en e 

lndeno(1,2,3-cd)pyrene 

2,4,6-Trinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 

HMX 

RDX 

Aluminum 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrile/Nitrate-N 

TABLE 9.9. REASONABLE MAXIMUM EXPOSURE (AME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE. INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

9.9E-08 1.0E-07 2.0E-07 Benzo(a)pyrene 

1.9E-08 2.0E-08 3.8E-08 Di be nzo( a, h )an th race n e 

Aluminum 

1.3E-06 3.2E-07 1.6E-06 Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

4.5E-09 3.8E-06 3.8E-06 Benzo(a)anthracene 

5.5E-08 7.9E-05 7.9E-05 Benzo(a)pyrene 

8.2E-09 1.2E-05 1.2E-05 Benzo(b )fluoranthene 

4.3E-09 6.5E-06 6.5E-06 lndeno(1,2.3-cd)pyrene 

1.2E-09 2.0E-09 3.1E-09 2 ,4,6-T rinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 

HMX 

6.0E-06 3.4E-06 9.4E-06 RDX 

Aluminum 

2.6E-07 2.4E-07 5.0E-07 Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nitrate-N 

Total Risk Across Gully Sediment 1.9E-06 

Total Risk Across Gully Surface Water 1.1 E-04 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ Routes Total 

CNS 1.0E-03 1.0E·D3 

Skin, CVS 8.6E·03 2.1 E-03 1.1E-02 

Kidney 2.5E-04 2.5E-04 

Kidney 2.7E-04 4.3E-05 3.2E-04 

Fetotoxicity/GS/Bone 3.0E-03 3 OE-03 

NA 2.6E-02 2.6E-02 

NA 

CNS 3.5E-03 3.SE-03 

Kidney 5.9E-03 5.9E-03 

Liver 2.3E-04 3.8E-OA 6.1 E-04 

Liver 1.3E-03 1.2E·03 2 SE-03 

Liver 3.1E·03 3.0E-03 6.1 E-03 

Liver, Blood 4.3E-04 1.4E-04 5.7E-04 

Prostate 5.3E-02 3.0E·02 8.3E-02 

CNS 3.0E-04 2.7E-04 5.8E-04 

Skin. CVS 1.7E-03 1.5E-03 '-2E-W 

Felotoxicity/GS/Bone 3.3E-04 2.4E-02 2.SE-02 

NA 9.1E-04 8.3E-04 1.7E-03 

NA 

CNS 1.4E-03 3.2E-02 3.4E-D2 

Kidney 7.9E-04 2.8E-02 2.8E-02 

Blood 1.1E-03 1.0E-03 2.2E-03 

Total Hazard Index Across Gully Sediment 5.1E-02 

Total Hazard Index Across Gully Slirface water 1.87E·01 



Medium 

Sediment 

Surface Water 

Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Adult 

Exposure Exposure 

Medium Point 

TABLE 9,9. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs ·FUTURE ADULT RESIDENT 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Primary 

Target Organ 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Sediment Mainstream Aluminum CNS 1.4E·03 1.4E·03 

Blood 1.2E·03 Sediment Antimony 1.2E-03 
t------------+-----+-----t----+------+----------+--------11------+-----+----t---------1 

Skin. CVS 1.9E·02 Arsenic 4.SE-03 2.4E-02 

Cadmium Kidney 3.SE-03 5.6E-04 4.0E-03 

Iron NA 1.0E-01 1_0E-01 

CNS 5.BE-03 

Kidney 1.0E-02 

Prostate 2.7E-04 Surface Water Mainstream ROX 1.SE-04 4.2E·04 
t-----------'--+-----+-----t----+---~--+----------+--------1----+-----+----t---------1 

Kidney 3.3E-04 Surface Waler Barium 4.2E-03 4.SE-03 

Total Risk Across Mainstream Sediment 3.?E-06 Total Hazard Index Across Mainstream Sediment 1.SE-01 

Total Risk Across Mainstream Surface Waler 4.BE-08 
'--------' 

Total Hazard Index Across Mainstream Surface waler 4.97E·03 
'--------' 

Total Target Organ Hazard Index for Gully Surface Water and Sed..-im"-e"'n"-t--~ 

Total Liver HI= 9.7E·03 Tolal CNS HI = 3.9E·02 

Total Target Organ Hazard Index for Mainstream Surface Water and Sediment 

Total Kidney HI= I 1.9E-02 Total CNS HI= I 7.2E-03 

Total Kidney HI= 3.5E·02 Total Fetotoxicity HI= 2.BE-02 Total CVS HI= I 2.4E-02 Total Prostate HI= I 4.2E-04 

Total CVS HI= 1.4E-02 Total Prostate HI= 8.3E-02 Tolal Skin HI= J._ __ 2;....4_.;E;...·0_2 __ _, Total Blood HI= I 1.2E-03 

Total GI Tract HI= 2.BE-02 Total Bone Hl = 2.BE-02 

Total Skin HI= 1.4E·02 Total Blood HI= 2.7E·03 



Medium 

son 

Soll 

Soll 

Scenario Timeframe: Future 

Receptor Populallon: Resldenl 

Receptor Age: Child + Adult 

Exposure Exposure 

Medium Point 

Soll Sur1ace Soil 

Area Bldg 166 

Soll Surface and 

Subsurface 

Soil 

Area Bldg 166 

Soll Surface and 

Subsurface 

Soll 

Building 166 

Historical Data 

Chemtcal 

2,3,7,8-TCDD TEO 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranlhene 

Dlbenzo(a,h)anthracene 

lndeno(1,2,3-cd)pyrene 

Aroclor-1248 

2.3.7,8-TCDO TEO 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dlbenzo(a,h)anthracene 

lndeno(1.2,3-cd)pyrene 

Aroclor-1248 

2.4.6-Trtnitrotoluene 

2-Amino-4,6-dlnltrotoluene 

4-Amlno-2,6-dinltrotoluene 

HMX 

ROX 

Aluminum 

Arsenic 

Barium 

Mercury 

TABLE 9.10. REASONABLE MAXIMUM EXPOSURE (AME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs ·TOTAL RESIDENTIAL ILCRS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Denn al Exposure 

Routes Total 

1.6E-06 1.SE-07 1.BE-06 2,3,7.8-TCDD TEO 

3.7E·08 1.SE-08 5.2E-OB Benzo(a)anthracene 

4.8E·07 2.0E-07 6.BE-07 Benzo(a)pyrene 

6.6E·OB 2.7E-08 9.3E-OB Benzo(b)lluoranthene 

Dlbenzo(a,h)anthracene 

3.DE·OB 1.2E·08 4.2E-08 lndeno(1,2 .3-cd)pyrene 

1.4E-04 6.4E-05 2.1E-04 Aroclor-1248 

1.4E·06 1.3E-07 1.SE-06 2,3,7,8-TCDD TEQ 

2.1E-08 8.SE-09 2.9E-06 Benzo(a)anthracene 

4.BE-07 2.0E-07 6.BE-07 Benzo(a)pyrene 

6.BE-08 2.7E-08 9.3E-08 Benzo(b)fluoranthene 

Dlbenzo(a,h)anthracene 

1.7E-08 7.0E-09 2.4E·08 fndeno(t .2,3-cd)pyrene 

7.2E-05 3.2E-05 1.0E-04 Aroclor-1248 

8.9E·08 9.0E-09 9.BE-08 2,4,6-Trinltrotoluene 

2-Amino-4.6-dlnltrotoluene 

4-Amlno-2,6-dlnltrotoluene 

HMX 

3.4E-07 1.6E-08 3.SE-07 ROX 

Aluminum 

1.7E-05 1.7E-06 1.9E-05 Arsenic 

Barium 

Mercury 

Talat Risk Across Surface Soll - Area Bldg 166 2.1E-04 

Primary 

Targa! Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 

Liver 

Liver 

Liver. Blood 

Prostate 

CNS 

Skin. CVS 

Kidney 

CNS 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

Total Hazard Index Across Surface Soil - Area Bldg 166 

Exposure 

Routes Total 

Total Risk Across Surtace/Subsurrace Soil - Area Bldg 166 1.1E-04 Total Hazard Index Across Surtace/Subsurtace Soil - Area Bldg 166 

Total Risk Across Surtace/Subsurtace Soil - Bldg 166 - Hlstorit:al Data 2.0E-05 Total Hazard Index Across Surface/Subsurface Soil · Bldg 166 · Hislorical Data 

Target Organ Analysis· Building 166 

To!alliverHI=~ 
Total Kidney HI= 

Total CVS HI= 

Total Skin HI= 

Total CNS HI=§ 

Total Blood HI= 

Tolal Pros1ate HI = 



Scenario Ttmelrame: Future 

Receptor Population: Resident 

Receptor Age: Child+ Adult 

Medium Exposure Exposure 

Medium Pain! 

Soll Soll Surface Soll 

Area Bldg 171 

Soll Soll Surface and 

Subsurface 

Soll 

Area Bldg 171 

Soll Soll Surface and 

Subsurtace 

Soll 

Bulldlng 171 

Historical Data 

Chemical 

2,3,7.B-TCDD TEQ 

Benzo{a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dlbenzo(a.h)anthracene 

lndeno(1.2,3-cd)pyrene 

Aroclor-1248 

2,3,7,8-TCDD TEO 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dlbenzo(a.h)anthracene 

lndeno(l .2,3-cd)pyrene 

Aroclor-1248 

2 ,4, 6· Trinitrotoluene 

2-Amlno-4.6-dlnitrotoluene 

4-Amlno-2.6-d!nitrotoluene 

HMX 

ROX 

Aluminum 

Arsenic 

Barium 

Mercury 

TABLE 9.10. REASONABLE MAXIMUM EXPOSURE (AME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs ·TOTAL RESIDENTIAL ILCAS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dennal Exposure 

Routes Tolal 

3.5E·06 3.4E-07 3.9E·06 2,3,7,8-TCDD TEO 

1.3E·06 5.2E-07 1.8E-06 Benzo(a)an\hracene 

l.1E-05 4.7E-06 1.6E·05 Benzo(a)pyrene 

1.3E-06 5.2E·07 1.BE-06 Benzo(b)fluoranlhene 

2.3E-06 9.4E·07 3.2E-06 Dibenzo(a,h)anlhracene 

7.4E·07 3.0E-07 1.0E·06 lndeno(1,2,3-cd)pyrene 

5.0E-04 2.2E-04 7.2E-04 Aroclor· 1248 

1.3E-06 1.2E·07 1.4E-06 2,3,7.8-TCDD TEO 

·1.3E-06 5.1E-07 1.8E-06 Benzo(a)anthracene 

1.1E-05 4.7E-06 1.6E·05 Benzo(a)pyrene 

1.3E·06 5.1E-07 1,8E·06 Benzo(b)lluoranthene 

2.3E-06 9.3E-07 3.2E-06 Dlbenzo(a.h)anthracene 

7.4E·07 3.0E-07 1.0E-06 lndeno(1.2.3-cd)pyrene 

2.4E-04 1.1E-04 3.5E·p4 Aroclor-1248 

2.5E·08 2.SE-09 2.SE-08 2,4,6·Tr1nilrotoluene 

2-Amlno-4,6-dlnitrotoluene 

4-Amino-2,6-dlnltrotoluene 

HMX 

6.7E·07 3.2E-OB 7,0E-07 ROX 

Aluminum 

1.9E·05 1.BE-06 2.1E-05 Arsenic 

Barium 

Mercury 

Total Risk Across Surface Soil ·Area Bldg 171 7.SE-04 

Primary 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 

liver 

liver 

Liver. Blood 

Prostale 

CNS 

Skin, CVS 

Kidney 

CNS 

Non-Carcinogenic Hazard Ouohen! 

lngeslion Inhalation Dennal 

Total Hazard Index Across Surface Soil · Area Bldg 171 

Exposure 

Routes Total 

Total Risk Across Surface/Subsurface Soil· Area Bldg 171 3.7E-04 Total Hazard Index Across Surface/Subsurface Soil - Area Bldg 171 

Total Risk Across Surface/Subsurface Soll - Bldg 171 ·Historical Data 2.2E·05 Total Hazard Index Across Surface/Subsurface Soll - Bldg 171 - Historical Dala 

Target Organ Analysis - Building 171 

Total LlverHI=~ 
Total Kidney HI= 

Total CVS HI= 

Tolal Skin HI= 

TolalCNS HI=§ 

Tolal Blood HI = 

Tolal Prostale HI= 



Medium 

Groundwaler 

Sc"enario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Child + Adult 

Exposure Exposure 

Medium Poinl 

Water Onsite 

Chemical 

1,3-Dinitrobenzene 

2.4,6-Trinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

2-Nitrotoluene 

4-Amino-2,6-Dinitrololuene 

HMX 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Co ball 

Iron 

Lead 

Lithium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nitrite/Nltrate-N 

TABLE 9.10. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - TOTAL RESIDENTIAL ILCRS 

SWMU 13 (MINE FILL B) 

Ingestion 

3.7E-06 

55E-07 

1.3E-03 

3.3E-05 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk 

Inhalation Dermal 

4.7E-OB 

3.6E-OB 

5.6E-06 

5.7E-OB 

Total Risk Across Groundwaler 

Exposure 

Routes Total 

3.7E-06 

5.BE-07 

1.3E-03 

3.3E-05 

1.3E-03 

Chemical 

1,3-Dinilrobenzene 

2,4,6-Trinitrololuene 

2,6-Dlnilrotoluene 

2-Amino-4,6-0initrololuene 

2-Nitrololuene 

4-Amino-2.6-0initrololuene 

HMX 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nilrile/Nitrate-N 

Primary 

Target Organ 

Spleen 

Liver 

CNS, Blood. Kidney 

Liver 

Spleen 

Liver 

Liver, Blood 

Prostate 

CNS 

Blood 

Skin. CVS 

Kidney 

GS 

Kidney 

Fetoloxicity/GS!Bone 

NA 

NA 

NA 

NA 

CNS 

Body Weight 

Kidney 

Blood 

Blood 

Total LiverHI=~ 
Total Kidney HI = 

Total CVS HI= 

Total GI Traci HI= 

Total Skin HI= 

Total Blood HI= 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

Total Hazard Index Across Groundwater 

Exposure 

Routes Total 

'-------' 

Total CNS HI=~ 
To1al Fe!otoxicity HI= 

Total Body Weighl HI= 

Total Proslate HI= 

Total Bone HI = 

Total Spleen HI = 



Medium 

Sediment 

Surface Waler 

Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Child + Adult 

Exposure Exposure 

Medium Point 

Chemical 

Sediment Sediment in Benzo(a)pyrene 

Gullies Oibenzo(a ,h)anthracene 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

in Gullies Benzo{a)pyrene 

Be nzo(b) f I uo rant hens 

lndeno(1.2,3-cd)pyrene 

2.4 .6-Trinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-Dinitrololuene 

HMX 

ROX 

Aluminum 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nitrate-N 

TABLE 9.10. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -TOTAL RESIDENTIAL ILCRS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INOIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

3.3E-07 2.7E-07 6.0E-07 Benzo(a)pyrene 

6.3E-08 5.2E·OB 1.1E-07 Dibenzo(a,h)anthracene 

Aluminum 

4.4E-06 B.4E-o7 5.3E-06 Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

3.1E·OB 5.4E-06 5.4E-06 Benzo(a)anthracene 

3.BE-07 1.1E-04 1.1E-04 Benzo(a)pyrene 

5.6E-OB 1.7E-05 1.7E-05 Benzo(b)lluoranthene 

2.9E·OB 9.3E·06 9.3E-06 lndeno(1,2.3-cd)pyrene 

7.9E-09 2.BE-09 1.1E-OB 2.4,6-Trinilrololuene 

2-Amino-4,6-0initrotoluene 

4-Amino·2.6·Dinitrotoluene 

HMX 

4.1 E-05 4.9E-06 4.6E-05 ROX 

Aluminum 

1.BE-06 3.4E-07 2.1E-06 Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nilrite/Nitrate-N 

Total Risk Across Gully Sediment 6.0E-06 

Total Risk Across Gully Surface Water 1.9E-04 

Primary 

Target Organ 

CNS 

Skin, CVS 

Kidney 

Kidney 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Fe to toxicity/GS/Bone 

NA 

NA 

CNS 

Kidney 

Liver 

Liver 

Liver 

Liver, Blood 

Prostate 

CNS 

Skin, CVS 

Feto!oxicity/GS/Bone 

NA 

NA 

CNS 

Kidney 

Blood 

Total Hazard Index Across Gully Sedimentf--------1 

Tolal Hazard Index Across Gully Surface water~----~ 



Medium 

Sediment 

Surface Water 

Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Child +Adult 

Exposure Exposure 

Medium Point 

Sediment Mainstream Aluminum 

TABLE 9.10. REASONABLE MAXIMUM EXPOSURE {RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -TOTAL RESIDENTIAL ILCRS 

SWMU 13 {MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Primary 

Target Organ 

CNS 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes T olal 

Sediment ~A_n_tim_o_n~y--------+-----+--'------1----+-------i----'--------i---B-lo_o_d __ -+------1-----1-----+------~ 
Arsenic Skin, CVS 

Iron NA 

Manganese CNS 

Vanadium Kidney 

Surface Water Mainstream ROX Prostate 
1------------+-----+------1-----i-------i-----------i------_,f--___ +-----+----+--------I 

Surface Water Barium Kidney 

Total Risk Across Mainstream Sediment 1.2E-05 Total Hazard Index Across Mainstream Sediment 

Tolal Risk Across Mainstream Surface Water'--"-2._3E_-_o7 _ __. Total Hazard Index Across Mainstream Surface water._ ____ __, 

Total Target Organ Hazard Index for Gully Surface Water and Sediment Total Target Organ Hazard Index for Mainstream Surface Water and Sediment 

Total Live, HI=§ Total CNS HI=§ 
Total Kidney HI= Total Felotoxicity HI= 

Total CVS HI= Total Prostate HI= 

Total GI Tract HI= Total Bone HI= 

Total Skin HI= Total Blood HI= 

Tolal Kidney HI=§ Total CNS HI=§ 

Total CVS HI= Total Proslale HI= 

Total Skin HI= Total Blood HI= 



Medium 

Soll 

Soil 

TABLE 9.1a. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs ·CONSTRUCTION/EXCAVATION WORKERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE. CRANE. INDIANA 

Scenario Timeframe: CurrenUFuture 

Receptor PopulaUon: Construction/Excavation Work:ers 

Receptor Age: Adult 

Exposure Exposure Chem lea I 

Medium Point 

Soll Sur1ace and 2.3.7,8-TCDD TEO 

Subsurface Benzo(a)anlhracene 

Soil Benzo(a)pyrene 

Area Bldg 166 Benzo(b)lluoranthene 

Dibenzo(a.h)anthracene 

lndeno(1,2,3·cd)pyrene 

Aroclor-1248 

Soil Surface and 2A.6·Trinitrotoluene 

Subsurface 2·Amlno-4,6-dinilrotoluene 

Soll 4·Amino-2,6·dlnltrotoluene 

Bu!ldlng 166 HMX 

Historical Data ROX 

Alumlnum 

Arsenic 

Barium 

Mercury 

Carcinogenic Risk 

Ingestion Inhalation Demial 

1.3E-OB 7.SE-10 

1.BE-10 4.BE-11 

4.2E-09 1.1E-09 

5.9E-10 1.SE-10 

1.SE-10 3.9E-11 

BAE-07 1.BE-07 

7.BE-10 5.0E-11 

3.0E-09 9.0E·11 

1.5E-07 9.3E-09 

Total Risk Across Surface/Subsurface Soll -Area Bldg 166 

Total Risk Across Surface/Subsurface Soll - Bldg 166 - Hlstorlcal Data 

Exposure 

Aat11es Total 

1.3E·OB 

2.3E-10 

5.3E-09 

7.4E-10 

1.9E-10 

8.2E-07 

B.3E-10 

3.1E-09 

1.6E-07 

8.4E·07 

1.7E-07 

Chemical 

Primary 

Target Organ 

2,3.7.8-TCDD TEO NA 

Benzo(a)an1hracene NA 

Benzo(a}pyrene NA 

Benzo(b)lluoranthene NA 

Dibenzo(a,h)anthracene NA 

lndeno(1.2.3-cd)pyrene NA 

Aroclor-1248 NA 

2.4.6· Trinilrotoluene Liver 

2-Amino-4.6-dinitrotoluene Liver 

4-Amlno-2.6-dlnitrotoluene Liver 

HMX Liver. Blood 

ROX Prostale 

Aluminum CNS 

Arsenic Skin. CVS 

Barium Kidney 

Mercury CNS 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation DenTial 

3.7E·03 2.3E-04 

1.9E-03 2.3E·05 

2.2E-03 3.9E-05 

2.BE-05 3.3E-07 

6.3E-04 1.9E·05 

1.4E-02 

2.4E-02 1.4E-03 

1.0E-03 

6.BE-04 

Exposure 

Routes Tol<il 

3.9E-03 

2.0E-03 

2.2E-03 

2.BE-05 

6.5E-04 

1 4E-02 

2.5E·02 

1.0E-03 

6.BE-04 

Total Hazard Index Across Surface/Subsur1ace Soil - Area Bldg 166 

Total Hazard Index Across Surface/Subsurface Soil - Bldg 166 - Hislorical Data S.OE-02 

Target Organ Analysis· Building 166 

Total liver HI = 8.1 E-03 I-----_, 
Total Kidney HI= t---1._0E_·0_3 _ __, 

Total CVS HI= 2.5E-02 
t------; 

Tolal Skin HI= 2.5E-02 
~------' 

Total CNS HI= 1--'-·S.:.E..;-o.:.2---1 

Total Blood HI= 2.SE-05 
t-------1 

Total Prosta1e HJ= 6 5E-04 
~----~ 



Medium 

Soll 

Soil 

TABLE 9.1a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CONSTRUCTION/EXCAVATION WORKERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE. CRANE. INOIANA 

Scenario Timelrame: CurrenVFuture 

Receptor Population: Construclion/Excavalion Workers 

Recep1or Age: Adult 

Exposure Exposure Chemical 

Medium Pain! 

Soll Surface and 2,3,7,8-TCDD TEO 

Subsurface Benzo(a)anthracene 

Soll Benzo(a)pyrene 

Area Bldg 171 Benzo(b)lluoranthene 

Dibenzo(a.h)anthracene 

lndeno(1.2.3·cd)pyrene 

Aroc!or-1248 

son Surface and 2.4,6-Trinilrolo!uene 

Subsurface 2·Amino-4 ,6-dinilrolo!uene 

Soll 4-Amlno-2.6-dinitrolo!uene 

Building 171 HMX 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 

Routes Total 

1.1E·DB 6.7E·10 1.2E-OB 

1.1E·08 2.9E·09 1.4E-OB 

1.0E-07 2.6E-08 1.3E-07 

1.1E-08 2.9E-09 1.4E·DB 

2.0E·OB 5.2E-09 2.5E·OB 

6.SE-09 1.7E-09 B.2E-09 

2.1E-06 6.0E-07 2.?E--06 

2.2E-10 1.4E-11 2.4E·10 

Chemical 

Primary 

Target Organ 

2,3,7,B-TCOO TEO NA 

Benzo(a)anthracene NA 

Benzo(a)pyrene NA 

Benzo(b)lluoranthene NA 

Dlbenzo(a.h)anthracene NA 

lndeno( 1,2.3-cd)pyrene NA 

Aroclor-1248 NA 

2.4,6·Trinllrololuene Liver 

2 ·Am lno-4 .6·dlnilrololuene Liver 

4-Amino·2.6·dinilrololuene Liver 

HMX Liver. Blood 

Non-Carcinogenic Hazard Ouotien1 

lnges\ion lnhalalion Dermal 

1.0E-03 6_6E·OS 

1.8E-03 2. IE·OS 

2.7E·02 4.BE·Od 

3.7E-03 4.4E·OS 

EXposurA 

Routes T olal 

1.1E·03 

1.BE·OJ 

2 7E-02 

3.7E-03 
1---~~~~~~~~~+-~~~+-~~~+-~~~+-~~~~-t-~~~~~~~~-;~~~~~~1--~~~1--~~~t-~~~t-~~~~-1 

Historical Dala ROX 5.9E-09 1.BE-10 6.1E-09 ROX Prostate 1.3E·03 3.BE-05 1.3E-03 
r--~~~~~~~+-~~-+-~~-t-~~-+~~~~+-~~~~~~-+-~~~~-+-~~-+-~~--+~~~1--~~~~ 
Aluminum Aluminum 

Arsenic 1.7E-07 1.0E-08 1.BE·07 Arsenic 

Barium Barium 

Mercury Mercury 

Total Risk Across Surface/Subsurface Soll - Area Bldg 171 2.9E-06 

Total Risk Across Surface/Subsurface Soil· Bldg 171 - Historical Data 1.8E·07 

CNS 1.SE-02 1_5E-02 

Skin. CVS 2.6E·02 1.6E-03 2.BE-02 

Kidney 9.lE-04 9.1E-Od 

CNS UE-03 1.1E·03 

Total Hazard Index Across Surtace/Subsurtace Soil· Area Bldg 171 

Total Hazard Index Across Surface/Subsurface Soil· Bldg 171 ·Historical Da1a 8.0E-02 

Target Organ Analysis· Building 171 

Total liver HI= 3.4E·02 

Total Kidney HI= 9.1E-04 

Total CVS HI= 2.8E-02 

Total Skin HI = 2.BE-02 
~----~ 

Total CNS HI= 1.6E·02 
i---------i 

Total Blood HI= 3.7E-03 
1----------i 

Total Prostate HI = .__1.c.3.;:E_-o_,;,3 _ _, 



Medium 

Groundwater 

TABLE 9.1 a. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs ·CONSTRUCTION/EXCAVATION WORKERS 

SWMU 13 (MINE FILL 8) 

Scenario Timeframe: Future 

Receptor Populalion: Construction/Excavation Workers 

Receptor Age: Adull 

Exposure Exposure Chemical 

Medium Point 

Water Onslte 1,3·Dinitrobanzene 

2,4,~-Trinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-0initrotoluene 

2-Nitrotoluene 

4-Amino-2,6-0initrotoluene 

HMX 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nitrite/Nilrate-N 

NSWC CRANE, CRANE. INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 

Routes Total 

2.6E-10 2.6E-10 

2.1E-10 2.1E-10 

3.2E-OB 3.2E-OB 

7.BE-10 7.BE-10 

Total Risk Across Groundwater 3.3E-OB 

Chemical 

Primary 

Target Organ 

1,3-Dinitrobenzene Spleen 

2.4,6-Trinilrotoluene Liver 

2.6-Dinitrotoluene CNS, Blood, Kidney 

2-Amino-4,6-Dini1rotoluene Liver 

2-Nilrotoluene Spleen 

4-Amino-2,6-Dinilrotoluene Liver 

HMX Liver. Blood 

ROX Prostate 

Aluminum CNS 

Antimony Blood 

Arsenic Skin, CVS 

Barium Kidney 

Beryllium GS 

Cadmium Kidney 

Chromium Felotoxicity/GS/Bone 

Cobalt NA 

Iron NA 

Lead NA 

Lithium NA 

Manganese CNS 

Nickel Body Weight 

Vanadium Kidney 

Zinc Blood 

Nitri1e/Nitrale-N Blood 

Tolal Liver HI= 2 6E-03 

Total Kidney HI = 2.6E-03 

Total CVS HI= 1.2E-04 

Total GI Traci HI= 5.1E-03 

Total Skin HI= 1.2E-04 

Total Blood HI= 2.2E-03 

Non-Carcinogenic Hazard Ouol1ent 

Ingestion Inhalation Oerm<il Exposure 

Rou1es To1ill 

2.GE-04 2 6E-04 

1.2E-03 1 2E-03 

1.4E-04 I 4E-04 

A.9E-04 4 9E-04 

6 4E-06 6AE-06 

8.3E-04 8 3E-04 

2.7E-OS 2 7E-OS 

6.7E-03 6 7E-OJ 

B 1E·05 8.1E-05 

1.BE-05 1 RE·OS 

1 2E-04 1 2E-04 

2.BE-04 2 BE-04 

3 4E-O:l 3 4E·03 

1.6E-04 1 6E-04 

1 7E-03 1.7E-03 

7.2E-05 7 2E-05 

2 1E-03 2.1E-03 

1.2E-03 1.2E·03 

5.4E-02 5.4E-02 

7.7E-04 7 7E-04 

2.0E-03 2 OE-03 

7.BE-06 7 BE 06 

2.0E-03 2 0[-03 

Total Hazard Index Across GroundwatP.r 7.79E-02 

Total CNS HI = 5.4E-02 

Total Fe1otoxicity HI = 1 7E-03 

Total Body We1gh1 HI = 7 7E-04 

To1al Pros1ote HI = 6 7E 03 

To1al Bone HI = 1 7E-o:1 

To1a1 Spleen HI = 2 6E-04 



Medium 

Soil 

Soll 

Soil 

Scenario Timelrame: CurrenVFuture 

Receptor Populat!on: Maintenance Workers 

Receptor Age: Adult 

Exposure Exposure Chemical 

Medium Pain! 

Soll Surface Soll 2.3.7,B·TCDD TEO 

Area Bldg 166 Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Dlbenzo(a,h)anthracene 

lndeno( 1.2.3·cd)pyrene 

Aroclor-1248 

Soll Surface and 2.3.7.8-TCDD TEO 

Subsurface Benzo(a)anthracene 

Soll Benzo(a)pyrene 

Area Bldg 166 Benzo(b)lluoranthene 

Dibenzo(a.h)anthracene 

lndeno(1.2.3·cd)pyrene 

Aroclor-1248 

Soll Surface and 2.4,6·Trlnitrotoluene 

Subsurface 2-Amlno-4,6-dlnitrotoluene 

Soll 4·Amlno·2.6-dlnltroto1uene 

Building 166 HMX 

Hlslorical Data RDX 

Aluminum 

Arsenic 

Barium 

Mercury 

TABLE 9.2a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs · MAINTENANCE WORKERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion lnhalallon Dermal Exposure 

Routes Tolal 

3.TE·09 1.2E·10 3.3E·09 2.3,7,B·TCDD TEO 

7.IE·ll 1.2E·11 8.3E·11 Benzo(a)anthracene 

9.3E·IO 1.6E·10 1.1E·09 Benzo(a)pyrene 

l.3E·IO 2.2E·ll l,SE·IO Benzo(b)lluoranthene 

Dibenzo(a,h)anthracene 

5.7E·11 9.BE·12 6.7E-11 lndeno(t ,2,3-cd)pyrene 

2.8E·07 5.1E·08 3.3E·07 Aroc[or· 1248 

2.7E·09 1.1E·10 2.BE-09 2.3.7.8-TCDD TEO 

4.0E-11 6.9E-12 4.7E·11 Benzo(a)anthracene 

9.3E·10 1.6E·10 1.1E·09 Benzo(a)pyrene 

1.3E·10 2.2E·11 1.5E·10 Benzo(b)fluoranthene 

Dibenzo(a.h)anthracene 

3.3E·ll 5.6E·12 3.8E·11 lndeno(1,2,3·cd)pyrene 

1.4E-07 2.6E·08 1.7E·D7 Aroclor· 1248 

1.7E-10 7.2E·12 1.8E·10 2.4.6· Trinitrotoluene 

2·Amlno·4.6·dinltrotoluene 

4-Amino·2,6·dlnilro1oluene 

HMX 

6.SE-10 1.3E·11 6.7E·10 RDX 

Aluminum 

3.4E·08 l.3E·09 3.SE-08 Arsenic 

Barium 

Mercury 

Total Risk Across Surface Soil· Area Bldg 166 3.3E·07 

Total Risk Across Surtace/Subsurface Soll· Area Bldg 166 1.7E·07 

Non-Carcinogenic Hazard Ouolienl 

Primary Ingestion Inhalation Dermnl 

Targel Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Uver 8.9E·05 3.7E-06 

Liver 4.7E-05 3.7E-07 

Liver 5.3E-05 6.3E·07 

Liver, Blood 6.BE-07 5.3E·09 

Proslate 1.SE·OS 3.0E-07 

CNS 3.4E-04 O.OE+OO 

Skin. CVS 5.BE-04 2.3E·05 

Kidney 2.SE-05 O.OE+OO 

CNS t.GE-05 O.OE+OO 

Total Hazard Index Across Surface Soil· Area Bldg t66 

Tolal Hazard Index Across Surtace/Subsurface Soil· Area Bldg 166 

Exposure 

Routes Total 

9.2E-OS 

4.7E-05 

5.3E-05 

6.BE-07 

1.6E·OS 

3.4E·04 

6.tE-04 

2.SE·OS 

1.6E·OS 

Total Risk Across Surface/Subsurface Soll· Bldg 166. Hlstorlcal Data 3.6E·08 Total Hazard Index Across Surtace/Subsurtace Soil· Bldg 166 - Hlstorlcal Dala 1 2E·03 

Target Organ Analysis. Building 166 

Total Liver HI= f---1.9-'E'-·0_4_-; 

Total Kidney HI= ,___2_.s_E_-o_s _ ___, 

Total CVS HI= 6.1E·04 
t-------; 

Total Skin HI = 6.1 E-04 
'--------' 

Total CNS HI= f--3'-5-'E'-·D_<_~ 

Total Blood HI= 6.BE-07 
t-------< 

Total Pros!ate HI= 1 6E-OS 
~----~ 



Medium 

Soil 

Soll 

Soil 

Scenario Tlmelrame: CurrenVFuture 

Receplor Population: Maintenance Workers 

Receptor Age: Adult 

Exposure Exposure Chemical 

Medium Point 

Soil Surface Soil 2,3,7,8-TCDD TEO 

Area Bldg 171 Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranlhene 

Dlbenzo(a,h)anlhracene 

lndeno(t .2,3-cd)pyrene 

Aroclor-1248 

Soil Surface and 2.3,7,8-TCDD TEO 

Subsurface Benzo(a)an\hracene 

Soll Benzo(a)pyrene 

Area Bldg 171 Benzo(b)lluoranthene 

Dlbenzo(a.h)anthracene 

lndeno(1,2 ,3-cd)pyrene 

Aroclor-1248 

Soll Surface and 2.4,6·Trinilrotoluene 

Subsurface 2-Amlno-4.6-dinitrotoluene 

Soll 4-Arnlno·2,6·dinilro1o!uene 

Building 171 HMX 

Hlslorlcal Data RDX 

Aluminum 

Arsenic 

Barium 

Mercury 

TABLE 9.2a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE WORKERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, lNOIANA 

Carcinogenic Risk Chemical 

Ingestion lnhalaUon Dermal Exposure 

Routes Tolal 

6.SE-09 2.7E-10 7.1E-09 2,3,7,8-TCOD TEO 

2.4E·09 4.2E-10 2.8E·09 Benzo(a)anthracene 

2.2E-08 3.8E·09 2.6E-OB Benzo(a)pyrehe 

2.4E-09 4.2E-10 2.8E-09 Benzo(b)lluoranlhene 

4.4E-09 7.SE-10 5.2E-09 Dlbenzo(a,h)anthracene 

1.4E-09 2.SE-10 1.7E-09 lndeno(1,2,3-cd)pyrene 

9.7E-07 1.BE-07 1.1E-06 Aroclor-1248 

2.4E-09 9.6E-11 2.SE-09 2.3.7,8-TCOO TEO 

2.4E-09 4.1E-10 2.8E·09 Benzo(a)anthracene 

2.2E-08 3.BE-09 2.6E-08 Benzo(a)pyrene 

2.4E·09 4.1E-10 2.BE-09 Benzo(b)lluoranlhene 

4.4E·09 7.SE-10 5.1E-09 Olbenzo(a,h)anlhracene 

1.4E-09 2.4E-10 1.7E-09 lndeno(1,2 .3-cd)pyrene 

4.7E-07 8.SE-08 5.SE-07 Aroclor· 1248 

4.BE-11 2.0E-12 5.0E-11 2,4,6· Trlnilrotoluene 

2-Amlno-4,6-dlnilrololuene 

4-Amlno·2,6·dlnllrolo!uene 

HMX 

1.3E-09 2.6E-11 1.3E--09 RDX 

Aluminum 

3.7E·08 1.SE-09 3.8E·08 Arsenic 

Barium 

Mercury 

Tola! Risk Across Surface Soll ·Area Bldg 171 1.2E-06 

Total Risk Across Surface/Subsurface Soll - Area Bldg 171 5.9E--07 

Non-Carcinogenic Hazard Quollent 

Primary lngeslion Inhalation 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 2.SE-05 1.1E·06 

Liver 4.3E--05 3.4E-07 

Liver 6.SE-04 7.7E-06 

Liver. Blood 9.0E-05 7.1E-07 

Proslate 3.0E-05 6.0E-07 

CNS 3.7E-04 O.OE+OO 

Skin, CVS 6.3E·04 2.SE·OS 

Kidney 2.2E-05 O.OE+OO 

CNS 2.SE-05 O.OE+OO 

Total Hazard Index Across Surface Soil· Area Bldg 171 

Total Hazard Index Across Surface/Subsurface Soil - Area Bldg 171 

E:.:posure 

Rollles Total 

2.6E·05 

4.4E·05 

6.6E-04 

9.1E-05 

3.1E-05 

3.7E-04 

6.6E-04 

2.2E·OS 

2.6E·OS 

Total Risk Across Surface/Subsurface Soll - Bldg 171 - Hlstoricar Data 3.9E--08 Total Hazard Index Across Surface/Subsurface Soll - Bldg 171 - Historical Data 1.9E-03 

Target Organ Analysis - Building 171 

Total Liver HI= 8.2E-04 Total CNS HI= 4.0E-04 
1-------< 1--------< 

Total Kidney HI = r----2.2_E_·o_s_-i Total Blood HI= 9 IE-05 
I------< 

Total CVS HI = 6.6E-04 
r-------i 

Total Pros!ate HI = 3. l E-05 
'-------~ 

Total Skin HI= 6.6E-04 
'----------' 



Medium 

Sediment 

Surface Water 

Scenario Timeframe: CurrenVFuture 

Receptor Population: Maintenance Workers 

Receplor Age: Adult 

Exposure Exposure Chemical 

Medium Point 

Sediment Sediment in Benzo(a)pyrene 

Gullies Dibenzo(a ,h)anthracene 

Aluminum 

Arsenic 

Bari urn 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

in Gullies Benzo(a}pyrene 

Be nzo(b) f I uo ra nthene 

lndeno(1,2.3-cd)pyrene 

2,4,6-T rinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-0initrotoluene 

HMX 

ROX 

Aluminum 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite!Nitrate-N 

TABLE 9.2a. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE WORKERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE. INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

8.6E-09 1.5E-09 1.0E-08 Benzo(a)pyrene 

1.6E-09 2.8E-10 1.9E-09 Oibenzo(a,h)anthracene 

Aluminum 

1.1E-07 4.6E-09 1.2E-07 Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

6.0E-08 6.0E-oa Benzo(a)anthracene 

1.2E-06 1.2E-06 Benzo(a)pyrene 

1.9E-07 1.9E-07 Be nzo(b) f I uo rant hene 

1.0E-07 1.0E-07 lndeno(l ,2,3-cd)pyrene 

3.1E-11 3.1E-11 2,4 ,6-Trinilrololuene 

2-Amino-4,6-Dinitrololuene 

4-Amino-2,6-Dinitrotoluene 

HMX 

5.4E-08 5.4E-OB ROX 

Aluminum 

1.9E-09 1.9E-09 Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite!Nitrate-N 

Total Risk Across Gully Sediment 1.3E-07 

Total Risk Across Gully Surface Water 1.7E-06 

Non-Carcinogenrc Hazard 011ot1en1 

Primary Ingestion lnhalalion Dermal Expostire 

Target Organ Rou\l':!s T o1al 

CNS 2.4E·04 2.4E-04 

Skin, CVS 2.0E-03 7.9E-05 2 1E·03 

Kidney 5.7E-05 5.7E-05 

Kidney 6.3E-05 1.7E-D6 6 4E-D5 

Fetotoxicity/GS/Bone 6.9E-04 6.9E-04 

NA 6.0E-03 6.0E-03 

NA 

CNS 8.0E-04 8.0E-04 

Kidney 1.4E-03 1.4E-03 

Liver 32E-05 3.2E-05 

Liver 9.8E-05 9.8E·OS 

Liver 2.4E·04 2.4E-04 

Liver. Blood 1.2E-OS 1.2E·05 

Proslale 2.5E-03 2 SE-03 

CNS 1.2E-05 1.2E-05 

Skin, CVS 6.5E-05 fi.SE·05 

Fetotoxicitij/GS/Bone 1.DE-03 1.0E-03 

NA 3.5E·05 J.5E·OS 

NA 

CNS 1.4E-03 1.4E-03 

Kidney 1.2E-03 1.2E-03 

Blood 4.3E-05 4.JE-05 

Total Hazard Index Across Gully Sediment 1.1 E-02 

Total Hazard Index Across Gully Surface water 6_62E·O:l 



Medium 

Sediment 

Surface Water 

Scenario Timeframe: Current/Future 

Receptor Population: Maintenance Workers 

Receptor Age: Adult 

Exposure Exposure 

Medium Point 

Sediment Mainstream Aluminum 

Chemical 

TABLE 9.2a. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE WORKERS 

SWMU 13 (MINE FILL 8) 

Ingestion 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk 

Inhalation Dermal Exposure 

Routes Total 

Chemical 

Aluminum 

Non-Carcinogenic Hazard Ouol1enl 

Primary Ingestion Inhalation Dermal ExposurP. 

Target Organ Routes Tot;il 

CNS 3.2E-04 3.2E-04 

Blood 2.BE-04 Sediment Antimony Antimony 2.SE-04 
1--~~~~~~~~~~t-~~~-t-~~~-t~~~~t-~~~~~+-~~~~~~~~~+-~~~~~---i~~~~+-~~~-+~~~~1--~~~~--t 

Skin, CVS 4.SE-03 Arsenic 2.6E-07 1.0E-08 2.7E-07 Arsenic 1.BE-04 4.GE-03 

Cadmium Cadmium Kidney B.OE-04 2.1E-05 B.2E-04 

Iron Iron NA 2.3E-02 2.3E·02 

Manganese Manganese CNS 1.3E-03 1.3E-03 

Vanadium Vanadium Kidney 2.4E·03 2.•E·03 

Surface Water Mainstream ROX 2.BE-10 2.BE-10 RDX Prostate 6.5E·06 6 5E·06 

Surface Water Barium Barium Kidney B.9E-05 B.9E-05 

Total Risk Across Mainstream Sediment 2.7E-07 Total Hazard Index Across Mainstream Sediment 3.3E·02 

Total Risk Across Mainstream Surface Water 2.BE-10 Total Hazard Index Across Mainstream Surface water 951E-05 
~----~ ~----~ 

Total Target Organ Hazard Index for Gully Surface Water end Sed,..im_e_n_t __ .., Total Target Organ Hazard Index for Mainstream Surface Water and Sediment 

Total Liver HI= 3.BE-04 Total CNS HI= 2.4E-03 Total Kidney Hr= t----3_.3_E_-0_3_--; Total CNS HI= 1.7E-03 

Total Kidney HI= 2.7E-03 Total Fetotoxicity HI= 1.7E-03 Total CVS HI = 4.6E·03 
1--~-----; 

Total Proslale HI= 6.SE-06 

Total CVS HI = 2.1E-03 Total Prostate HI= 2.SE-03 Total Skin HI= 4.GE-03 Total Blood HI= 2.BE-04 
~-----~ 

Total GI Traci HI= 1.7E-03 Total Bone Hl = 1.7E-03 

Total Skin HI= 2.1E-03 Total Blood HI= 5.SE-05 



Medium 

Soil 

Soil 

Soll 

Scenario Timelrame: CurrenVFuture 

Receptor Population: Occupational Workers 

Receptor Age: AduU 

Exposure Exposure Chemical 

Medium Po in I 

Soil Surface Soil 2,3,7,8-TCDD TEO 

Area Bldg 166 Benzo(a)anthracene 

Senzo{a)pyrene 

Benzo(b)rluoranthene 

Dlbenzo(a.h)anthracene 

lndeno(1,2,3-cd)pyrene 

Aroclor-1248 

Soil Surface and 2.3.7,8-TCDD TEO 

Subsurface Benzo(a)anthracene 

Soil Benzo(a)pyrene 

Area Bldg 166 Benzo(b)fluoranthene 

Dlbenzo(a.h)anthracene 

lndeno(1.2.3-cd)pyrene 

Arocfor-1248 

Soll Surface and 2.4 .6-Trinilrololuene 

Subsurface 2-Amlno-4.6-dinitrotoluene 

Soil 4-Amlno-2.6-dlnllrotoluene 

Building 166 HMX 

Historical Data ROX 

Aluminum 

Arsenic 

Barium 

Mercury 

TABLE 9.3a. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - OCCUPATIONAL WORKERS 

SWMU 13 (MINE FILL 8) 

NSWC CRANE, CRANE. INDIANA 

Carcinogenic Risk Chemical 

lnges1ion Inhalation Dermal E)(J)osure 

Routes Total 

5.7E-08 2.3E-09 6.0E-08 2,3,7,8-TCDD TEO 

1.3E-09 2.2E-10 1.SE-09 Benzo(a)anthracene 

1.7E-08 2.9E·09 2.0E-DB Benzo(a)pyrene 

2.3E-09 4.0E-10 2.7E-09 Benzo(b)lluoranthene 

Dlbenzo(a.h)anthracene 

1.0E-09 1.BE-10 1.2E-09 1ndeno(1.2,3-cd)pyrene 

5.1E-06 9.4E-07 6.0E-06 Aroclor-1248 

5.0E-08 2.DE-09 5.2E·08 2,3,7.8-TCDD TEO 

7.3E-10 1.3E-10 8.BE-10 Benzo(a)anthracene 

1.7E-08 2.9E-09 2.0E-08 Benzo(a)pyrene 

2·.3E-09 4.0E-10 2.7E-09 Benzo(b)lluoranthene 

Dlbenzo(a.h)anthracene 

6.0E-10 1.0E-10 7.0E-10 lndeno(1.2.3-cd)pyrene 

2.6E·06 4.?E-07 3.0E-06 Aroclor-1248 

3.tE-09 1.3E·10 3.3E·09 2.4,6-Trinilrololuene 

2-Am lno-4 .6-dinil rotoluene 

4-Amino-2.6-dfnltrotoluene 

HMX 

1.2E-08 2.4E-10 1.2E-08 RDX 

Aluminum 

6.1E-07 2.4E-08 6.4E-07 Arsenic 

Barium 

Mercury 

Total Risk Across Surface Soil· Area Bldg 166 6.1E-06 

Total Risk Across Surface/Subsurface Soll - Area Bldg 166 3.lE-06 

Non-Carcinogenic Hazard Ouo11ent 

Primary Ingestion Inhalation Dermal 

Targel Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Uver 1.6E-03 6.BE-05 

Liver 8.GE-04 6.BE·06 

Uver 9.6E-04 1.lE-05 

Liver. Blood 1.2E-05 9.BE-08 

Prostate 2.BE-04 5.GE-06 

CNS 6.1E-03 

Skin. CVS 1.lE-02 4.2E·Od 

Kidney 4.GE-04 

CNS 3.0E-04 

Tolal Hazard Index Across Surface Soil - Area Bldg 166 

Tola! Hazard Index Across Surface/Subsurface Soil - Area Bldg 166 

Exposure 

Rou1es Total 

1 7E 03 

8.GE-04 

9 7E-04 

1 2E-05 

2 9E-04 

6 1E·OJ 

1 1E·02 

4.6E·04 

30E-04 

Total Risk Across Surface/Subsurface Soil - Bldg 166 - Historical Data 6.SE-07 Total Hazard Index Across Surtace/Subsur1ace Soil - Bldg 166 - Historical Data 2 2E·02 

Targe1 Organ Analysis· Building 166 

Total Liver HI= 3.5E-03 
~------i 

Total Kidney HI= ~--'·_6E_·0_4 _ __, 

Total CVS HI= 1.1E-02 
t--------< 

Tolal Skin HI= 1.1E-02 
~-------< 

Total CNS HI= 6 4E-03 
t-------1 

Total Blood HI = 1.2E -05 
~-----I 

Total Prostate HI= .___2'-9'-E-·0_4 _ _, 



Medium 

Soll 

Soll 

So!! 

Scenario Tlmelrama: CurrenVFuture 

Receptor Populallon: Occupational Wor1<ers 

Receptor Age: Adult 

Exposure Exposure ChemJcal 

Medium Point 

Soll Surface Soil 2.3.7,8-TCOD TEO 

Area Bldg 171 Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo(b)fluoranlhene 

Olbenzo(a,h)anlhracene 

lndeno( 1.2.3-cd)pyrene 

Aroclor-1248 

Soll Sur1ace and 2.3,7,8-TCDD TEO 

Subsurface Benzo(a)anlhracene 

Soil Benzo(a)pyrene 

Area Bldg 171 Benzo(b)lluoranthene 

Dibenzo(a,h)anthracene 

lndeno( 1.2.3-cd)pyrene 

Aroclor-1248 

Soil Sur1ace and 2.4.6-Trinitrotoluene 

Subsur1ace 2-Amino-4,6-dinltrotoluene 

Soll 4-Amino-2.6-dinltrotoluene 

Building 171 HMX 

Historical Data ROX 

Aluminum 

Arsenic 

Barium 

Mercury 

TABLE 9.3a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs ·OCCUPATIONAL WORKERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE. CRANE. INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

1.2E-07 4.9E-09 1.3E-07 2.3.7,8-TCDD TEO 

4.4E·08 7.6E·09 5.2E·08 Benzo(a)anthracene 

4.0E-07 6.9E-OB 4.7E-07 Benzo(a)pyrene 

4.4E-08 7.6E·09 5.2E-08 Benzo(b)fluoranthene 

B.OE-08 1.4E-OB 9.4E-08 Dibenzo(a,h)anlhracene 

2.6E-08 4.SE-09 3.lE·OB lndeno{1.2 .3·cd)pyrene 

1.BE-05 3.3E·06 2.1E·05 Aroclor-1248 

4.4E-08 1.SE-09 4.6E·08 2.3.7.8-TCDD TEO 

4.4E-08 7.6E·09 5.2E·OB Benzo(a)an\hracene 

4.0E-07 6.9E-08 4.7E-07 Benzo(a)pyrene 

4.4E-08 7.6E-09 5.2E-OB Benzo(b)fluoran!hene 

80E·08 1.4E-08 9.4E-OB Oibenzo(a.h)anlhracene 

2.6E-08 4.5E·09 3.0E-08 lndeno(1.2.3-cd)pyrene 

B.5E·06 1.6E·06 1.0E-05 Aroclor-1248 

8.BE-10 3.7E-11 9.2E-10 2.4.6-Trinilrololuene 

2-Amino-4.6-dinllrotoluene 

4-Amlno-2.6-dlnitrotoluene 

HMX 

2.4E-08 4.7E-10 2.4E-08 ROX 

Aluminum 

6.7E-07 2.7E-OB 7.0E·07 Arsenic 

Barium 

Mercury 

Total Risk Across Surface Soil - Area Bldg 171 2.2E-05 

Non-Carcinogenic Hazard Ouo!ient 

Primary Ingestion Inhalation Dermal 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 4.6E·D4 1 9E·OS 

Liver 7.9E-04 6.2E-06 

Liver 1.2E-02 1 4E-04 

Liver. Blood 1.6E-03 1.3E-OS 

Prosta1e S.6E-04 1.lE-05 

CNS 68E·03 

Skin. CVS 1.2E-02 4.6E·04 

Kidney 4.0E-04 

CNS 4.7E-04 

Total Hazard Index Across Sur1ace Soil - Area Bldg 171 

Total Risk Across Surface/Subsurface Soll -Area Bldg 171 1.1E-05 Total Hazard Index Across Surface/Subsurface Soil - Area Bldg 171 

Exposure 

Aou\es To1al 

4 BE·04 

8.0E·04 

1 2E-02 

1 7E-03 

S.7E·04 

6.8E·03 

l 2E·02 

4.0E·04 

4 7E-04 

Total Rtsk Across Surface/Subsurface Soil- Bldg 171 - Historical Data 7.2E-07 Tolal Hazard Index Across Surface/Subsurface Soil - Bldg 171 - His1orical Dala 

Target Organ Analysis - Building 171 

Total Liver HI = 1.SE-02 Total CNS HI= 7.3E·03 
1-------< t------1 

Total Kidney HI= t---•.o_E_-O_•_-i Total Blood HI= 1 7E-03 
t------1 

Total CVS HI= 1.2E-02 
t------i 

Total Pros!a1e HI= S 7E-04 
'---------' 

Total Skin HI= 1.2E-02 
~----~ 



Medium 

Groundwater 

Scenario Timeframe: Future 

Receptor Population: Occupational Workers 

Receplor Age: Adull 

Exposure Exposure Chemical 

Medium Point 

Water Onsile 1,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2.6-Dinilrotoluene 

2-Amino-4,6-Dinitrotoluene 

2-Nitrololuene 

4-Amino-2,6-Dinitrololuene 

HMX 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nitrite/Nitrale-N 

TABLE 9.3a. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs- OCCUPATIONAL WORKERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

1,3-Dinitrobenzene 

2.3E-07 1.2E-09 2.3E-07 2.4.6-T rinltrotoluene 

2.6-Dinitrotoluene 

2-Amino-4,6-Dinilrotoluene 

3.4E-08 8.9E-10 3.5E-08 2-Nilrotoluene 

4-Amino-2,6-Dinilrotoluene 

HMX 

8.1E-05 1.4E-07 8.1E-05 RDX 

Aluminum 

Anlimony 

2.1E-06 1.1E-09 2.1E-06 Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lllhium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nilrile/Nitrate-N 

Total Risk Across Groundwater 8.4E-05 

Total Liver HI= 

To1al Kidney HI= 

Total CVS HI= 

Tolal GI Tract HI= 

Total Skin HI= 

Total Blood HI= 

Non-Carcinogenic Hazard Quotient 

Primary lngeslion Inhalation Dermal Exposure 

Target Organ Rou1es Total 

Spleen 2.0E-02 1 3E-04 2.0E 02 

Liver 1.2E-01 6.DE-04 1 2E-01 

CNS. Blood, Kidney 8.5E-03 6.9E-05 8 5E·03 

Liver 8.6E·02 2.4E-04 8 6E·02 

Spleen 5 OE-06 3.0E·06 8 1E·06 

Liver 1.5E-01 4. IE-04 I SE-01 

Liver, Blood 13E-02 1.3E-05 1 3E-02 

Proslate 1.9E+OO 3.3E-03 1 9E•OO 

CNS 24E·02 1.3E-05 2 4E-02 

Blood 7.9E-04 2.9E·06 8.0E 04 

Skin, CVS 3.6E-02 2.0E-05 3.6E-02 

Kidney 5.9E·03 4.BE-05 5.9E·03 

GS 7.0E-03 5.5E-04 7 SE-03 

Kidney 2.3E-03 2.5E-05 2 3E-03 

Felotoxici1y!GS!Bone 6.2E-03 2.7E-04 6 5E-03 

NA 2.1E·02 1.2E-05 2.1E-02 

NA 6.3E-01 3.4E-04 6.JE-01 

NA 

NA 3.6E-01 2.0E-04 3 6E-01 

CNS 6.4E·01 8.8E-03 6.SE-01 

Body Weight 4.5E·02 1.2E-04 4.SE-02 

Kidney 1.5E-02 32E-04 1.6E·02 

Blood 3.9E-03 1.3E·06 3 9E-03 

Blood 5.8E-01 32E·0' 5 BE-01 

Total Hazard Index Across Groundwater 4.70E+OO 

3.7E·01 Totnl CNS HI= 6 RE-01 

3.2E-02 To1al Fe1otoxrcily HI= 6 SE-01 

3.6E-02 Total Body Weigh! HI = 4 SE-02 

1.4E-02 Tolal Prosl.;:ite HI:: 1.9f ... OO 

3.BE-02 Tolal Bone HI = 65E-OJ 

60E·01 Total Spleen HI = 2 OE-02 



Medium 

Soll 

sou 

Soll 

Scenario Tlmelrame: Future 

Receptor Population: Trespassers 

Receptor Age: Adolescent 

Exposure Exposure Chemical 

Medium Point 

Soll Surface Soil 2,3,7,B·TCDD TEO 

Area Bldg 166 Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Dlbenzo(a.h)anthracene 

lndeno(1,2,3-cd)pyrene 

Aroclor-1248 

Soll Surface and 2,3,7.8-TCDD TEO 

Subsurface Benzo(a)anthracene 

Soll Benzo(a)pyrene 

Area Bldg 166 Benzo(b)lluoranthene 

Dlbenzo(a,h)anthracene 

lndeno(1,2,3-cd)pyrene 

Aroclor-1248 

Soll Surface and 2.4.6-Trinitrotoluene 

Subsurface 2-Am lno-4 ,6-dlnitrotoluene 

Soll 4-Am lno-2 ,6-dlnltrotoluene 

Building 166 HMX 

Historical Data RDX 

Aluminum 

Arsenic 

Barium 

Mercury 

TABLE 9.4a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs · ASOLESCENT TRESPASSERS 

SWMU 13 (MINE FILL 8) 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

6.BE·09 5.0E·10 7.3E·09 2,3,7,B·TCDD TEO 

1.SE-10 4.9E-11 2.0E-10 Benzo(a)anlhracene 

2.0E·09 6.4E·10 2.6E-09 Benzo(a)pyrene 

2.SE-10 8.9E-11 3.6E-10 Benzo(b)lluoranthene 

Dlbenzo(a,h)anlhracene 

1.2E·10 4.0E·11 1.6E·10 lndeno(1,2.3-cd)pyrena 

6.0E-07 2.1E-07 B.1E·07 Aroclor· 1248 

5.9E·09 4.4E·10 6.3E·09 2,3,7.8-TCDD TEQ 

8.6E-11 2.BE-11 1.1E-10 Benzo(a)anthracene 

2.0E-09 6.4E-10 2.6E-09 Benzo(a)pyrene 

2.BE-10 8.9E·11 3.SE-10 Benzo(b)fluoranthene 

Dlbenzo(a,h)anthracene 

7.1E-11· 2.3E-11 9.3E-11 lndeno(1,2 ,3·cd)pyrene 

3.0E-07 1.0E-07 4.1E-07 Aroclor-1248 

3.7E·10 2.9E-11 4.0E-10 2.4,6-Trinltrotoluene 

2-Amlno-4,6-dlnltrololuene 

4·Amlno-2.6-dlnltrotoluene 

HMX 

1.4E-09 S.2E-11 1.SE·09 ROX 

Aluminum 

7.3E·OB 5.4E-09 7.BE-08 Arsenic 

Barium 

Mercury 

Total Risk Across Surface Soil - Area Bldg 166 B.2E-07 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion lnhalalion Dermal 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 1.6E·04 t.2E·OS 

Liver 8.3E·05 1.2E·06 

Liver 9.3E-05 2.1E·06 

Liver. Blood 1.2E-06 1.BE·OB 

Proslate 2.7E-OS 1.0E-06 

CNS 5.9E-04 

Skin. CVS 1.0E-03 7 6E-05 

Kidney 4.4E-OS 

CNS 2.9E-OS 

Total Hazard Index Across SlJrface Soil - Area Bldg 166 

Total Risk Across Surface/Subsurface Soil - Area Bldg 166 4.2E·07 Tolal Hazard Index Across Surface/Subsurface Soil - Area Bldg 166 

Total Risk Across Surface/Subsurface Soil· Bldg 166 ·Historical Data 8.0E·OB Tolal Hazard Index Across Surface/Subsurface Soil. Bldg 166. Historical Da1a 

Target Organ Analysis - Buildlng 166 

To1al Liver HI = 3.SE-04 Total CNS HI= 

To1al Kidney HI = 4.4E-OS Total Blood HI = 

Tolal CVS HI= 1.1E-03 Total Pros1ate HI = 

Total Skin HI = 1.1E-03 

Exposure 

Routes Tolal 

1.7E-04 

a 4E-05 

9 SE-OS 

1 2E-06 

2.BE-05 

5.9E·04 

1 1E-OJ 

4 4E-05 

2.9E·OS 

2 lE-03 

6 2E-04 

I 2E-06 

2.BE·OS 



Medium 

Soil 

Soll 

Soll 

Scenario llmeframe: Future 

Receptor Population: Trespassers 

Receptor Age: Adolescent 

Exposure Exposure 

Medium Polnl 

Soil Surface Soll 

Area Bldg 171 

Chemical 

2,3,7,8-TCDD TEQ 

Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo(b)fluoranlhene 

Dlbenzo(a,h)anlhracene 

lndeno(1.2,3·cd)pyrene 

Aroclor-1248 

Soll Surface and 2.3,7.8-TCDD TEO 

Subsurface Benzo(a)anthracene 

Soll Senzo{a)pyrene 

Area Bldg 171 Benzo(b)fluoranlhene 

Olbenzo(a.h)anthracene 

lndeno( 1,2 ,3-cd)pyrene 

Aroclor-1248 

Soll Surface and 2.4.B·Trinltrotoluene 

Subsurface 2-Amlno·4.6-dlnilrololuene 

Soll 4-Am lno-2 ,6-dlnltrotoluene 

Bullc:llng 171 HMX 

Hlslorical Data ROX 

Aluminum 

Arsenic 

Barium 

Mercury 

TABLE 9.4a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ASOLESCENT TRESPASSERS 

SWMU 13 (MINE FILL 8) 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemtcal 

lnges1fon lnhalaUon Dermal Exposure 

Routes Total 

1.SE-08 1.1E·09 1.6E·OB 2,3,7,8-TCDD TEO 

5.2E-09 1.7E-09 6.9E-09 Benzo(a)anlhracene 

4.8E·08 1.5E-OB 6.3E-OB Benzo(a)pyrene 

5.2E-09 1.7E-09 6.9E-09 Benzo(b)lluoranlhene 

9.SE-09 3.1E·09 1.3E·08 Dlbenzo(a.h)anlhracene 

3.1E·09 1.0E-09 4.1E-09 lndeno(1,2.3-cd)pyrene 

2.1E·06 7.2E-07 2.8E-06 Aroclor-1248 

5.2E·09 3.9E·10 5.6E-09 2.3,7,8-TCDD TEO 

5.2E·09 1.7E·09 6.9E·09 Benzo(a)an1hracene 

4.7E-08 1.SE-08 6.3E--08 Benzo{a)pyrene 

5.2E·09 1.7E-09 6.9E--09 Benzo(b)fluoran1ttene 

9.5E·09 3.0E-09 1.3E·08 Olbenzo(a,h)anlhracene 

3.1E·09 9.9E·10 4.1E·09 lndeno(1,2,3-cd)pyrene 

1.0E-06 3.SE-07 1.4E-06 Aroclor-1248 

1.0E-10 8.2E-12 1.1E·10 2,4,6-Trlnltro!oluene 

2·Amlno·4,6·dlnilro1oluene 

4-Amlno-2,6-dlnl1ro1otuene 

HMX 

2.BE·09 1.0E-10 2.9E·09 ROX 

Aluminum 

7.9E-08 5.9E·09 8.SE-08 Arsenic 

Barium 

Mercury 

Tolal Risk Across Surlace Soll ·Area Bldg 171 2.9E-06 

Non-Carcinogenic Hazard Quolienl 

Primary lngeslion Inhalation Oennal 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 4.4E·05 3.5E·06 

Liver 7.6E·05 1-1E·06 

Liver 1.1E·03 2.6E·05 

Liver. Blood 1.6E·04 2-4E·06 

Proslate 5.4E·05 2.0E-06 

CNS 6.6E·04 

Skin. CVS 1.1E-03 8.3E-05 

Kidney 3.9E-05 

CNS 4.SE·OS 

Tolal Hazard Index Across Surface Soil - Area Bldg 171 

Total Risk Across Surface/Subsurface Soll· Area Bldg 171 1.4E-06 To1a1 Hazard Index Across Sur1ace/Subsur1ace Soil - Are;i Bldg 171 

Total Risk Across Surface/Subsurface Soil - Bldg 171 - Hlstorlcal Dala 8.BE-08 Total Hazard Index Across Sur1ace/S11bsur1ace Soil - Bldg 171 . Histonrnl Oa1a 

Targe1 Organ Analysis· Building 171 

Total Liver HI= t.SE-03 Total CNS HI= 

Total Kidney HI = 3.9E-05 To1al Blood HI = 

Total CVS HI = 1.2E-03 To1;il Prost;i1e Hl = 

To1al Skin HI = 1.2E-03 

Exposure 

RoU1es Total 

4.BE-05 

7.7E·05 

1.2E·03 

1.6E·04 

5.6E-05 

6 6E-04 

1.2E-03 

3.9E·D5 

<1.SE-05 

:l SE O:l 

7 OE-04 

1 6E·04 

5 6F:·05 



Scenario Timeframe: Current/Future 

Receptor Population: Trespassers 

Receptor Age: Adolescenl 

Medium Exposure Exposure Chemical 

Medium Point 

Sediment Sediment Sediment in Benzo(a)pyrene 

Gullies Dibenzo(a ,h)anthracene 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Surface Water Surface Water Surface Water Benzo(a)anthracene 

in Gullies Benzo(a)pyrene 

Benzo(b)fluoranthene 

lndeno(1 ,2,3-cd)pyrene 

2,4,6-T rinitrololuene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-Dinitrololuene 

HMX 

RDX 

Aluminum 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nitrate-N 

TABLE 9.4a. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADOLESCENT TRESPASSERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE. INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

9.3E-09 6.0E-09 1.5E-08 Benzo(a)pyrene 

1.8E-09 1.lE-09 2.9E-09 Dibenzo(a ,h)anthracene 

Aluminum 

1.2E-07 1.8E-08 1.4E-07 Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

2.lE-09 1.7E-o7 1.7E-07 Benzo(a)anlhracene 

2.6E-08 3.6E-06 3.6E-06 Benzo(a)pyrene 

3.8E-09 5.4E-07 5.4E-07 Benzo(b)lluoranthene 

2.0E-09 2.9E-07 3.0E-07 lndeno(1 ,2,3-cd)pyrene 

5.4E-10 B.9E-11 6.3E-10 2 ,4,6-Trinitrololuene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-Dinilrotoluene 

HMX 

2.8E-06 1.5E-07 2.9E·06 RDX 

Aluminum 

1.2E-o7 7.6E·09 1.3E·07 Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nitrate-N 

Total Risk Across Gully Sediment 1.6E-07 

Total Risk Across Gully Surface Water 7.7E-06 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ Routes Total 

CNS 2.lE-04 2.1E·Oil 

Skin. CVS 1.8E-03 2.6E-04 2.0E-03 

Kidney 5.0E-05 5.0E-05 

Kidney 5.5E-05 5.5E-06 6.1E·05 

Fetotoxlcity/GS/Bone 6.lE-04 6.1E-Ot.1 

NA 5.3E-03 53E-03 

NA 

CNS 7.1E-04 7.1 E-04 

Kidney 1.2E-03 1.2E-03 

Liver 2.3E-04 3.BE-05 2.7E-04 

Liver 1.3E-03 1.lE-04 l.4E-03 

Liver 3.1E-03 2.BE-04 3.4E·03 

Liver, Blood 4.4E·04 1-4E-05 4.SE-O<i 

Prostate 5.4E-02 3.0E-03 s ?E-02 

CNS 3.1E·04 1.9E-05 1.3E-0<'1 

Skin, CVS 1.7E·03 1.1 E-04 1.SE-03 

Fetotoxicity/GS/Bone 3.4E-04 1.7E-03 2.0E-03 

NA 9.3E-04 5.8E-05 9.9E-04 

NA 

CNS 1.4E·03 2.2E-03 3 7E-03 

Kidney B.lE-04 1.9E·03 2.7E-OJ 

Blood 1.2E-03 7.2E-05 1.2E-03 

Total Hazard Index Across Gully Sedimenl 1.0E-02 

Total Hazard Index Across Gully Surface waler 7.<9E-02 



Medium 

Sediment 

Surface Water 

TABLE 9.4a. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADOLESCENT TRESPASSERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Scenario Timeframe: CurrenVFuture 

Receptor Population: Trespassers 

Receptor Age: Adolescent 

Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quolienl 

Medium Point 

Sediment 

Ingestion Inhalation Dermal 

Mainstream Aluminum 

Exposure 

Routes Total 

Dermal Exposure 

Routes Total 

Sediment Antimony Antimony 2.4E-04 
1--~~~~~~~~~~t-~~~-+-~~~--t~~~~-1-~~~~~-1-~~~~~~~~~-1-~~~~~--11--~~~-1--~~~-+~~~~1--~~~~--; 

Arsenic 2.BE-07 4.1 E-08 3.2E-07 Arsenic 5.SE-04 4.SE-03 

Cadmium Cadmium 7.0E-05 7.BE-04 

Iron Iron 2.1 E-02 

Manganese Manganese 1.2E-03 

Vanadium Vanadium 2.1 E-03 

Surface Water Mainstream ROX 1.4E-08 7.9E-10 1.SE-08 ROX 1.SE-05 2.9E-04 

Total Liver HI= 

Tolal Kidney HI = 

Total CVS HI = 
Total GI Tract HI= 

Total Skin HI= 

f-~~~~~~~~~~+-~~~-+-~~~--1~~~~+-~~~~~+-~~~~~~~~~+-~~~~~__,f--~~~+-~~~-+~~~~1-~~~~--l 

Surface Water Barium Barium 2.9E-04 

Total Risk Across Mainstream Sediment 

Total Risk Across Mainstream Surface Water 

Total Target Organ Hazard Index for Gully Surface Water and Sed~im_e_n_t __ ~ 

5.SE-03 Total CNS HI= 4.9E-03 

4.lE-03 Total Fetotoxicity HI = 2.GE-03 

3.SE-03 Total Prostate HI = 5.7E-02 

2.GE-03 Total Bone HI= 2.GE-03 

3.SE-03 Total Blood HI = 1.7E-03 

3.2E-07 ,_ ____ __, 
1.SE-08 

~----~ 

Total Hazard Index Across Mainstream Sediment 

Total Hazard Index Across Mainstream Surface water 

Total Targe.t Organ Hazard Index for Mainstream Surface Water and Sediment 

Total Kidney HI= 1----3_.s_E_-0_3 __ ~ 

Total CVS HI= 1----4_.s_E_-0-'3----I 

T olal Skin HI = ._ __ 4_.5_E_-o_3 _ __. 

To1al CNS HI = 1 .SE-03 

Tolal Prostate HI = 2.9E-04 

Tolal Blood HI= 2.4E-OA. 

62E-04 

3.0E-02 

9.13E-Otl 
~----~ 



Medium 

Soil 

Soll 

Soll 

Scenario Tlmelrame: Future 

Receptor Population: Recrea\lonal Users 

Receptor Age: Child (0 to 6 years) 

Exposure Exposure Chemical 

Medium Point 

Soil 

Soll 

Soll 

Surface Soll 2,3,7,8-TCDD TEO 

Area Bldg 166 Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Dlbenzo(a.h)anthracene 

lndeno( 1,2,3-cd)pyrene 

Aroclor-1248 

Surface and 2,3.7.8-TCDD TEO 

Subsurface Benzo(a)anlhracene 

Soil Benzo(a)pyrene 

Area Bldg 166 Benzo(b)lluoranthene 

Dlbenzo(a.h)anlhracene 

lndeno(1.2.3·cd)pyrene 

Aroclor-1248 

Surface and 2.4.6·Tr1nltrololuene 

Subsurface 2·Amlno·4,6-dlnllrololuene 

Soll 4-Amlno·2,6·dlnitrololuene 

Building 166 HMX 

Hlslot1cal Data RDX 

Aluminum 

Arsenic 

Bat1um 

Mercury 

TABLE 9.5a. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS ANO HAZARDS FOR COPCs ·CHILD RECREATIONAL USERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE. INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Denn al Exposure 

Routes Total 

7.1E-09 5.6E-10 7.SE-09 2.3.7.8-TCDD TEO 

1.GE-10 5.4E-t1 2.1E·10 Benzo(a)anthracene 

2.tE-09 7.1E·10 2.BE·09 Benzo(a)pyrene 

2.9E-10 9.9E-11 3.9E-10 Banzo(b)fluoranlhene 

Dlbenzo(a,h)anthracene 

1.3E-10 4.4E-11 1.7E-10 lndeno(1.2.3·cd)pyrene 

6.2E-07 2.3E-07 8.SE-07 Aroclor-1248 

6.1E-09 4.9E-1D 6.GE-09 2,3.7,8-TCDD TEO 

9.0E-11 3.1E-11 1.2E-10 Benzo(a)anlhracene 

2.1E-09 7.1E-10 2.8E-09 Benzo(a)pyrene 

2.9E-10 9.9E-11 3.9E-10 Benzo(b)lluoranthene 

Dibenzo(a,h)an!hracene 

7.4E-11 2.SE-11 9.9E-11 lndeno(t ,2.3-cd)pyrene 

3.1E-07 1.2E-07 4.3E-07 Aroclor-1248 

3.BE-10 3.2E-11 4.2E-10 2.4.6·Tr1nilro\oluene 

2-Amlno-4,6-dlnilrololuene 

4·Amino·2,6·dinllroto!uene 

HMX 

1.SE-09 5.BE-11 1.SE-09 RDX 

Aluminum 

7.BE-08 6.0E-09 8.2E·08 Arsenic 

Barium 

Mercury 

Total Risk Across Surface Son - Area Bldg 166 8.7E-07 

Non-Carcinogenic Hazard Ouo1ien1 

Primary lnges11on lnhalalion Dermal 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 9.0E-04 7.6E·05 

Liver 4.8E-04 7.5E·06 

Liver 5.3E·04 1.3E·05 

Liver. Blood 6.8E·06 1.1E·07 

Proslate 1.6E·04 6.2E·06 

CNS 3.4E·03 

Skin, CVS 5.9E·03 4 7E·04 

Kidney 2.5E·D4 

CNS 1.7E·04 

Total Hazard Index Across Surface Soi!· Area Bldg 166 

Total Risk Across Surface/Subsurface Soll -Area Bldg 166 4.4E-07 Total Hazard Index Across Surface/Subsurface Soil Area Bldg 166 

ExPosure 

Routes Tolal 

9.7E·04 

4.8E·D4 

5.5E·04 

6 9E·D6 

I 6E·04 

3.4E·03 

6 4E-03 

2 5E·04 

1 7E-04 

Total Risk Across Surface/Subsurface Soll - Bldg 166 - Hlstot1cal Data 8.4E-08 Total Hazard Index Across Surface/Subsurface Soil - Bldg 166 - Hls!orical Data 1 2E·02 

Target Organ Analysis- Building 166 

To1al Liver HI = l--"'2 . .;_:0E:...-0:.:3---1 

Total Kidney HI= 1---2._sE_-o_• _ ____. 

Total CVS HI= 6.4E-03 
1-------1 

Total Skin HI= '---'6._4E_-o_3 _ _, 

Total CNS HI = l---'3_.6..;;E_-o_3_-I 

Total Blood HI= 6.9E·D6 
I------< 

Tola! Pros1ate HI= 1 GE-04 
'-----~ 



Medium 

Soll 

Soll 

Soll 

Scenario Timelrame: Future 

Receptor Population: RecreaUonal Users 

Receptor Age: Child (0 to 6 years) 

Exposure Exposure Chemical 

Medium Point 

Soll Surface Soll 2,3.7,8-TCDD TEO 

Area Bldg 171 Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo{b)fluoranthene 

Oibenzo(a,h)anthracene 

lndeno(1.2,3-cd)pyrene 

Aroclor· 1248 

Soil Surface and 2,3,7,8-TCDD TEO 

Subsurface Benzo(a)anthracene 

Soll Benzo(a)pyrene 

Area Bldg 171 Benzo(b)lluoranthene 

Dlbenzo(a,h)anthracene 

lndeno(1,2,3·cd)pyrene 

Arocror·1248 

Soll Sur1aca and 2.4,6-Trinltrotoluene 

Subsurface 2-Amino-4.6-dinltrotoluene 

Soil 4·Amlno·2.6-dlnltrotoluene 

Building 171 HMX 

Historical Dala RDX 

Aluminum 

Arsenic 

Barium 

Mercury 

TABLE 9.Sa. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RECREATIONAL USERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE. CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion lnhalallon Denn al Exposure 

Routes Total 

1.SE-08 1.2E-09 1.7E·08 2,3.7,8-TCDD TEO 

5.4E-09 1.9E-09 7.3E-09 Benzo(a)anlhracene 

5.0E-08 1.?E-08 6.7E-08 Benzo(a)pyrene 

5.4E-09 1.9E-09 7.3E-09 Benzo(b)fluoranlhene 

9.9E-09 3.4E-09 1.3E-08 Dlbenzo(a,h)anthracene 

3.2E-09 1.1E-09 4.3E-09 lndeno(1.2 ,3·cd)pyrene 

2.2E·06 B.OE-07 3.0E-06 Aroclor· 1248 

5.4E-09 4.3E-10 5.9E-09 2,3,7,B·TCDD TEO 

5.4E-09 1.9E-09 7.3E-09 Benzo(a)anthracene 

4.9E·08 1.7E-oa 6.6E-OB Benzo(a)pyrene 

5.4E-09 1:9E-09 7.3E-09 Benzo(b)fluoranthane 

9.9E·09 3.4E-09 1.3E-OB Dibenzo(a,h)anthracene 

3.2E-09 1.1E-09 4.3E-09 lndeno( 1,2,3·cd)pyrene 

1.0E-06 3.9E-07 1.4E-06 Aroclor-1248 

1.1E-10 9.2E-12 1.2E-10 2,4,6· Trinitrotoluene 

2·Amlno·4,6·dinitrotoluene 

4·Amlno·2,6·dln!lrotoluene 

HMX 

2.9E-09 1.2E·10 3.0E·09 RDX 

Aluminum 

8.2E-08 6.5E·09 B.9E·OB Arsenic 

Barium 

Mercury 

Total Risk Across Surface Soll - Area Bldg 171 3.1E-06 

Non·Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 2.SE-04 2.1E·OS 

Liver 4.4E·04 6.9E·06 

Liver 6.6E-03 1.6E·04 

liver, Blood 9.1E-04 1.4E·05 

Prostate 3.1E-04 1.2E-05 

CNS 3.BE·03 

Skin. CVS 6.4E-03 s 1E-04 

Kidney 2.2E-04 

CNS 2.6E-04 

Total Hazard Index Across Sur1ace Soil · Area Bldg 171 

Total Risk Across Surface/Subsur1ace Soll· Area Bldg 171 1.5E·06 Total Hazard Index Across Surface/Subsurface Soil - Area Bldg 171 

Exposure 

Roules Total 

2.7E·04 

4 4E-04 

6.7E·03 

9.2E-04 

3 2E-04 

3 BE-03 

6.9E-03 

2.2E·04 

2 GE-04 

Tola! Risk Across Surface/Subsur1ace Soil· Bldg 171 ·Historical Data 9.2E·OB To1al Hazard Index Across Surface/Subsurface Soil - Bldg 171 · Hlslorical Data 2 OE-02 

Target Organ Analysis· Building 171 _ 

Total Liver HI= B.4E-03 Tolal CNS HI:: 4.0E-03 
t-------t t------i 

Total Kidney HI= t--"-2."2E"---04_--t Total Blood HI= 9.2E-04 
t------i 

Total CVS HI= 6.9E·03 Tolal Pros1ate HI = 3.2E -04 
>---------1 ~----~ 

Total Skin HJ= 6.9E-03 
~----~ 



Medium 

Groundwater 

Scenario Timeframe: Future 

Receplor Population: Recreational Users 

Receptor Age: Child (3 to 12 years) 

Exposure Exposure Chemical 

Medium Point 

Water Onsile 1,3-Dinitrobenzene 

2.4.6-Trinltrotoluene 

2.6·Dinilrototuene 

2-Amlno-4.6-Dinilrotoluene 

2-Nitrotoluene 

4-Amino-2,6-Dini1rotoluene 

HMX 

RDX 

Aluminum 

Anlimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cabal! 

Iron 

Lead 

Lithium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nitrite/Ni1rate-N 

TABLE 9.5a. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs ·CHILD RECREATIONAL USERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

1,3-Dinltrobenzene 

2.8E-08 2.8E-10 2.8E-08 2,4,6-Trinilrololuene 

2,6-0initrotoluene 

2-Am I no-4 , 6-0init ro!ol ue ne 

4.2E-09 2.2E-10 4.4E-09 2-Nitrotoluene 

4-Amino-2.6-0inilrololuene 

HMX 

1.0E-05 3.4E-08 1.0E-05 ROX 

Aluminum 

Antimony 

2.5E-07 2.8E-10 2.5E-07 Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nitrile/Nitrale-N 

Total Risk Across Groundwater 1.oE-05 

Total Liver Hl = 

Total Kidney H1 = 

Total CVS HI= 

Total GI Tract HI= 

Total Skin HI= 

Tolal Blood HI= 

Non-Carcinogenic Hazard Quo11enl 

Primary Ingestion lnhalalion Dermal Exposure 

Targel Organ Routes Total 

Spleen 11 E-02 t.4E-04 1 tE-02 

Liver 6.6E-02 6.fiE-04 6 6E-02 

CNS, Blood, Kidney 4.7E-03 7.7E-05 4 BE-03 

Liver 4.8E-02 2.GE-04 4 BE-02 

Spleen 2.8E-06 33E-06 6 1E-06 

Liver 8.1E-02 45E-04 8.2E-02 

Liver, Blood 7.5E-03 1.5E-05 7.5E-03 

Prost ale 1.1E+OO 3.6E-03 1.1E+OO 

CNS 1.3E-02 1.SE-05 1.3E-02 

Blood 4.4E·04 3.2E-06 4 tlE-04 

Skin, CVS 2.0E-02 2.2E-05 2 OE-02 

Kidney 3.2E-03 5 IE-05 3 3E-03 

GS 3.9E-03 6 1E-04 4 5E-03 

Kidney 1.3E-03 2.8E-05 1 3E·03 

Fetotoxicity/GS/Bone 3.5E-03 30E·04 3.8E-03 

NA 1.2E-02 1.3E·05 1 2E·02 

NA 3.SE-01 3 EIE-04 3 sr::.01 

NA 

NA 2.0E-01 2.2E-04 2 OE-01 

CNS 3.SE-01 9.8E-03 3.6E-01 

Body Weighl 2.5E-02 1 4E-04 25E·02 

Kidney 8.5E-03 3.6E-04 8 8E·03 

Blood 2.1E-03 1 dE-06 2 1E-03 

Blood 3.2E·D1 3.SE-Od 3 2E·D1 

Total Hazard Index Across Groundwater 261E.i.OO 

20E-01 Total CNS HI= 3 BE-01 

1.8E-02 Total Fe1otoxicity HI= 3 8E-03 

2.0E-02 Total Body weight HI = 2 SE-02 

82E-03 To1al Proslate HI = 1 lE.i.00 

2.0E-02 Total Bone HI = 3.BE-03 

3.3E-01 Total Spleen HI = 1 1E-02 



Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Child (3 10 12 years) 

Medium Exposure Exposure Chemical 

Medium Point 

Sediment Sediment Sediment in Benzo(a)pyrene 

Gullies Di be n zo( a, h )an th ri!lcen e 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Surface Water Surface Water Surface Waler Benzo(a)anthracene 

in Gullies Benzo(a)pyrene 

Benzo(b)lluoranthene 

lndeno(1,2,3-cd)pyrene 

2,4 ,6-T rinitrotoluene 

2-Am1no-4,6-01n11rotoluene 

4-Amino-2,6-Dinilrotoluene 

HMX 

ROX 

Aluminum 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nitrate-N 

TABLE 9.5a. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RECREATIONAL USERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemical 

lngeslion Inhalation Dermal Exposure 

Routes Total 

1.9E-08 6.6E-09 2.6E-08 Benzo(a)pyrene 

3.7E-09 1.3E-09 4.9E-09 Dibenzo{a ,h)anlhracene 

Aluminum 

2.6E-07 2.0E-08 2.8E-07 Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

2.2E-09 1.9E-07 1.9E-07 Benzo(a)anthracene 

2.7E-08 4.0E-06 4.0E-06 Benzo(a)pyrene 

4.0E-09 6.0E-07 6.0E-07 Benzo(b)fluoranthene 

2.1E-09 3.3E-07 3.3E-07 lndeno(1.2,3-cd)pyrene 

5.6E-10 9.8E-11 6.6E-10 2,4,6-T rinilrololuene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2.6-Dinitrotoluene 

HMX 

2.9E-06 1.7E-07 3.1E-06 ROX 

Aluminum 

1.3E-07 8.4E-09 1.4E-07 Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nitrate-N 

Total Risk Across Gully Sediment 3.1E-07 

Total Risk Across Gully Surface Water 8.3E-06 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ Routes Total 

CNS 2.4E-03 2.4E-03 

Skin. CVS 2.0E-02 1.6E-D3 2.2E-02 

Kidney 5.8E-04 5.8E-04 

Kidney 6.4E-04 3.4E-05 6.7E-04 

Fetotoxicify/GS/Bone 7.0E-03 7.0E·03 

NA 6.1E-02 6.1E-02 

NA 

CNS 8.1E-03 8.1E·03 

Kidney 1.4E-02 1.AE-02 

Liver 1.3E-03 2.3E-04 1.5E-03 

Liver 7.3E-03 7.0E-04 8 OE-03 

Liver 1.8E-02 1.7E-03 2.0E-02 

Liver. Blood 2.5E-03 8.5E-05 2.6E-03 

Prostate 3.tE-01 1.8E-02 3.3E-01 

CNS 1.8E-03 1.2E-04 1.9E-03 

Skin, CVS 9.9E-03 6.5E-04 1. 1E-02 

Fetotoxicity/GS/Bone 2.0E-03 1.0E-02 1.2E-02 

NA 5.3E-03 3.5E-04 5.7E-03 

NA 

CNS 8.3E-03 1.4E-02 2.2E-02 

Kidney 4.6E-03 1.2E-02 1.6E-02 

Blood 6.6E-03 4.4E·04 7 1E-03 

Total Hazard Index Across Gully Sediment 1. 1E-01 

Total Hazard Index Across Gully Surface waler 4.33E-01 



Medium 

Sediment 

Surface Water 

TABLE 9.Sa. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs · CHILD RECREATIONAL USERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Child (3 to 12 years) 

Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Medium Point 

Sediment 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Dermal ExrosurP. 

Routes T olal 

Mainstream Aluminum Aluminum 3 3E-O~ 
f--~~~~~~~~~~+-~~~-t-~~~-t~~~~+-~~~~~+-~~~~~~~~~+-~~~~~--1~~~~-t-~~~-+~~~~f--~~~~---1 

Sediment Antimony Antimony 2_8E-03 
f--~~~~~~~~~~+-~~~-t-~~~-t~~~~+-~~~~~+-~~~~~~~~~+-~~~~~--1~~~~-t-~~~-+~~~~f--~~~~---1 

Arsenic 5.SE-07 4.GE-08 6.2E-07 Arsenic 3.GE-03 .1L9E-02 

Cadmium Cadmium 4.3E-04 BSE-03 

Iron Iron 2.4E-01 

Manganese Manganese 1 .3E-02 

Vanadium Vanadium 2.4E-02 

Surface Water Mainstream ROX 1.SE-08 8.SE-10 ·1.GE-08 ROX 9.3E-05 1-7E-03 
f--~~~~~~~~~~+-~~~-+-~~~-+~~~~+-~~~~~+-~~~~~~~~~+-~~~~~--1~~~~-t-~~~-+~~~~f--~~~~---1 

Surface Water Barium Barium 1.BE-03 3.7E-03 

Total Risk Across Mainstream Sediment 6.2E-07 Total Hazard Index Across Mainstream Sediment 3.4E-oi 

Tolal Hazard Index Ac:ross Mainstream Surface waler.__5_3_s_E_·0_3 _ _, Total Risk Across Mainstream Surface Water 
~----~ 

1.6E-OB 

Total Target Organ Hazard Index for Gully Surface Water and Sed~im_•_n_t __ ~ Total Target Organ Hazard Index for Mainstream Surface Water and Sediment 

Total Liver HJ= 3.2E-02 Tolal CNS HI = 3.4E-02 Total Kidney HI= t---3_.s_E_-0_2 _ __, Tolal CNS HI= 1.7E-02 

To!al Kidney HI= 3.1E·02 Total Fetotoxicity HI= 1.9E-02 Total CVS HI= 4.9E·02 
t-------; 

Tolal Prostate HI= 1.7E-03 

Total CVS HI= 3.2E-02 Total Prostate HI= 3.3E-01 Total Skin HI= 4.9E·02 Tolal Blood HI = 2.SE-03 
~-----~ 

Total GI Tract HI= 1.9E-02 Total Bone Hl = 1.9E·02 

Total Skin Hl = 3.2E-02 Total Blood HI= 9.?E-03 



Medium 

Soil 

Soll 

Soll 

Scenario Tlmeframe: Future 

Receptor Populallon: Recreational Users 

Receptor Age: Adu!! 

Exposure Exposure Chemical 

Medium Point 

Soil Surface Soil 2,3,7,8-TCDO TEO 

Area Bldg 166 Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dlbenzo(a.h)anthracene 

1ndeno(1,2,3·cd)pyrene 

Aroclor-1248 

Soil Surface and 2,3.7,S·TCDD TEO 

Subsurface Benzo{a)anlhracene 

Soll Benzo(a)pyrene 

Area Bldg 166 Benzo(b)fluoran\hene 

Oibenzo(a,h)anthracene 

lndeno{1,2,3·cd)pyrene 

Aroclor· 1248 

Soll Surface and 2.4,6· Trinitrotoluene 

Subsurface 2-Amlno·4,6·dinitrotoluene 

Soll 4-Amino-2,6-dlnltrololuene 

Building 166 HMX 

Historical Data ROX 

Aluminum 

Arsenic 

Barium 

Mercury 

TABLE 9.6a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USERS 

SWMU 13 (MINE FILL 8) 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

2.6E·09 2.9E-10 2.9E·09 2,3,7,S·TCDD TEO 

5.9E-11 2.BE-11 8.7E-11 Benzo(a)anthracene 

7.BE-10 3.7E-10 1.1E-09 Benzo(a)pyrene 

1.1E·10 5.1E-11 1.SE-10 Benzo(b)lluoranthene 

Dibenzo(a,h)anthracene 

4.BE-11 2.3E-11 7.1E-11 lndeno(t ,2,3-cd)pyrene 

2.3E·07 1.2E-07 3.5E·07 Aroclor-1248 

2.3E-09 2.5E·10 2.SE-09 2,3,7,8-TCOD TEO 

3.4E·11 1.6E-11 5.0E-11 Benzo(a)anlhracene 

7.SE-10 3.7E-10 1.1E-09 Benzo(a)pyrene 

1.1E·10 5.1E·11 1.6E-10 Benzo(b)lluorenthene 

Olbenzo(a,h)anlhracene 

2.BE-11 1.3E-11 4.1E-11 lndeno(1,2,3-cd)pyrene 

1.2E-07 6.0E·OS 1.BE-07 Aroclor-1248 

1.4E-10 1.7E-11 1.6E·10 2.4,6-Trlnltrotoluene 

2-Amlno-4,6-dlnllrololuene 

4-Amlno-2,6-dlnttrololuene 

HMX 

5.SE-10 3.0E-11 5.8E·10 ROX 

Aluminum 

2.BE-08 3.1E-09 3.1E·08 Arsenic 

Balium 

Mercury 

Total Risk Across Surface Soll - Area Bldg 166 3.6E·07 

Non-Carcinogenic Hazard Ouo\ient 

Plimary Ingestion Inhalation Dermal 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 9.6E-05 1.lE-05 

Liver 5.1E·OS 1.lE-06 

Liver 5.7E-05 1.9E-06 

Liver. Blood 7.3E-07 1.6E·OB 

Pros\ate 1.7E·05 9.lE-07 

CNS 3.6E-04 

Skin, CVS 6.3E·04 6.9E-D5 

Kidney 2.7E·OS 

CNS 1.BE-05 

Total Hazard Index Across Surface Soil - Area Bldg 166 

Tolal Risk Across SurfacefSubsurface Soll· Area Bldg 166 1.BE-07 Total Hazard Index Across Surface/Subsurface Soil· Area Bldg 166 

Exposure 

Rou1es T 01ar 

UE-04 

5.2E·05 

S.9E-05 

7.SE-07 

1.BE-05 

3.6E·04 

7.0E-04 

2 7E-05 

1 BE-05 

Total Risk Across SurtacetSubsurface Soil· Bldg 166 - Hlslorlcal Data 3.2E·08 Tolal Hazard Index Across Surface/Subsurface Soil - Bldg 166 ·Historical Dala 1.JE-03 

Target Organ Analysis - Building 166 

Total Liver HI= 2.2E·04 Total CNS HI= 3 BE·O<l 
1--------< 1-------< 

Tolal Brood HI= 7.5E·07 
1-------< 

Total Kidney HI= ,_ __ 2._1E_·o_s _ _, 

I AE-05 Total CVS HI= 7.0E-04 ,_ ____ __, Tolal Pros1a10 HI= 
'-------~ 

Tolal Skin HJ= 7.0E-04 
'----------' 



Medium 

Soil 

Soll 

Soll 

Scenario Tlmeframe: Future 

Receplor PopulaUon: Recreational Users 

Receplor Age: Adult 

Exposure Exposure Chemical 

Medium Point 

Soil Surface Soll 2,3,7,8-TCDO TEQ 

Area Bldg 171 Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Dlbenzo(a.h)anthracene 

lndeno( 1,2.3-cd)pyrene 

Aroclor-1248 

Soll Surface and 2,3,7,8-TCDD TEO 

Subsurface Benzo(a)anthracene 

Soll Benzo(a)pyrene 

Area Bldg 171 Benzo(b)lluoranlhene 

Dibenzo(a,h)anthracene 

lndeno(1,2,3·cd)pyrene 

Aroclor-1248 

Soll Surface and 2 ,4 ,6· Trinitrotoluene 

Subsurface 2·Amlno-4,6-dlnllrotoluene 

Soll 4·Am!no-2.6-dlnilrotoluene 

Building 171 HMX 

Hlstorlcal Dala RDX 

Aluminum 

Arsenic 

Barium 

Mercury 

TABLE 9.6a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USERS 

SWMU 13 (MINE FILL 8) 

NSWC CRANE, CRANE, INDIANA 

Carc!nogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

5.BE-09 6.3E-10 6.4E-09 2.3.7.8-TCDD TEO 

2.0E-09 9.GE-10 3.0E-09 Benzo(a)anthracene 

1.9E-08 8.8E-09 2.7E-08 Benzo(a)pyrene 

2.0E-09 9.6E-10 3.0E-09 Benzo(b)lluoranlhene 

3.7E-09 1.BE-09 5.SE-09 Dlbenzo(a,h)anthracene 

1.2E·09 5.7E-10 1.BE-09 lndeno( 1,2.3-cd)pyrene 

8.1E-07 4.1E-07 1.2E-06 Aroclor-1248 

2.0E-09 2.2E-10 2.3E-09 2.3.7,8-TCDD TEO 

2.0E-09 9.6E-10 3.0E-09 Benzo(a)anthracene 

1.SE-08 B.7E-09 2.7E-08 Benzo(a)pyrene 

2.0E-09 9.6E-10 3.0E-09 Benzo(b)lluoranthene 

3.7E-09 1.7E·09 5.4E-09 Dibenzo(a,h)anthracene 

1.2E-09 5.7E-10 1.SE-09 lndeno(1,2.3-cd)pyrene 

3.9E-07 2.0E-07 5.9E-07 Aroclor· 1248 

4.tE-11 4.7E-12 4.SE-11 2,4,6-Trinilrotoluene 

2-Amlno-4,6-dlnltrotoluene 

4-Amlno·2,6·dlnltrotoluene 

HMX 

1.1E-09 5.9E-11 1.1E·09 RDX 

Alum!num 

3.1E·OB 3.4E-09 3.4E-OB Arsenic 

Barium 

Mercury 

Total Risk Across Surlace Soll· Area Bldg 171 1.3E-06 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 2.7E-05 3.1E·06 

liver 4.7E-05 l.OE·06 

liver 7.0E-04 2.3E-05 

Liver, Blood 9.7E-OS 2.1E-06 

Prosta1e 3.3E-05 1.BE·06 

CNS 4.0E·04 

Skin, CVS 6.9E-04 7.SE·OS 

Kidney 2.4E·05 

CNS 2.BE-05 

Total Hazard Index Across Surface Soil . Area Bldg 171 

Total Risk Across Surface/Subsurface Soll - Area Bldg 171 6.3E-07 Total Hazard Index Across Surface/Subsurface Soil ·Area Bldg 171 

Exposure 

Rotlles To1al 

3.0E·OS 

4.BE·OS 

7.3E·04 

9.9E-DS 

3.SE-05 

4.0E-04 

7.6E·04 

2.4E-OS 

2.BE·DS 

Total Risk Across Surface/Subsurlace Soll - Bldg 171 · Hlstorical Data 3.SE-08 Tolal Hazard Index Across Surface/Subsurface Soil . Bldg 171 . Historical Dala 2 2E·D3 

Target Organ Analysis· Building 171 

Tolal Liver HI= 1---""9.0-'E"--0"-4---l 

Total Kidney HI= ,_ __ 2._4E_-o_s _ _. 

Total CVS HI= 7.SE-04 
1--------l 

Total Skin HI= ._ __ ,.6_E_-o_• _ _, 

Total CNS HI= 4.3E-04 I------_, 
Total Blood HI = 9.9E ·05 

>--------< 
Total Prostate HI = 3.5E ·05 

'-------~ 



Medium 

Groundwater 

Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Adult 

Exposure Exposure Chemical 

Medium Point 

Waler Onsite 1,3-0initrobenzene 

2 ,4,6· Trinilrotoluene 

2,S-Dinitrololuene 

2-Amino-4,6-Dinitrotoluene 

2-Nitrololuene 

4-Amino-2,6-Dinitrotoluene 

HMX 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nitrite/Nitrate-N 

TABLE 9.6a. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs ·ADULT RECREATIONAL USERS 

SWMU 13 (MINE FILL 8) 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

1,3-Dinilrobenzene 

2.1E·OB 5.BE-10 2.2E·OB 2.4.6· Trinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

3.2E·09 4.5E·10 3.6E·09 2-Nilrotoluene 

4-Amino-2,6-Dinitrotoluene 

HMX 

7.5E·06 7.0E-08 7.6E-06 RDX 

Aluminum 

Antimony 

1.9E·07 5.7E·10 1.9E-07 Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Co ball 

Iron 

Lead 

Lithium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nitrite/Nilrate-N 

Total Risk Across Groundwater 7.BE-06 

Tolal Liver HI= 

Total Kidney HI= 

Total CVS HI= 

Total GI Traci HI= 

Total Skin HI= 

Tolal Blood HI = 

Non-Carcinogenic Hazard Ouol1ent 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ Roules To1Ftl 

Spleen 24E·03 B.2E·05 2 5E·03 

Liver 1-4E-02 3.9E·04 1 dE.Q2 

CNS, Blood. Kidney 1.0E-03 4.SE-05 1 1E-03 

Liver 1.0E-02 1.SE-04 1 OE-02 

Spleen 6.0E-07 2.0E-06 2 6E-06 

Liver 1.7E·02 2.GE-04 1.BE-02 

Liver, Blood 1.6E-03 B.6E·06 1.6E-03 

Pros1ate 23E·01 2.1E·03 2 3E-01 

CNS 2.BE·03 B.6E·06 2 9E·OJ 

Blood 9.4E·05 1.9E·06 9.fiE-05 

Skin, CVS 4.2E·03 1.3E·05 4 3E-03 

Kidney 7.0E-04 3.0E-05 7 3E·04 

GS B.3E·04 3.6E-04 1 2E-03 

Kidney 2.7E·04 1.6E·05 2.9E-Od 

Felotoxici1yfGS/Bone 7.4E-04 1.BE-04 9.2E-04 

NA 2.SE-03 7.6E-06 2.5E·03 

NA 7.4E-02 2.2E·04 7 5E·D2 

NA 

NA 4.3E·02 1.JE-04 4 3E-02 

CNS 7.SE-02 5.7E-03 B.2E·02 

Body Weight 5.4E-03 8.1E·05 5.5E·03 

Kidney 1.BE-03 2.1E·04 2.0E·03 

Blood 4.6E-04 B.3E-07 4.6E·04 

Blood 6.9E·02 2.1E-04 6 9E-02 

Tolal Hazard Index Across Groundwater 5.66E-01 

4.4E-02 Total CNS HI = 8.GE-02 

4.1E·03 To1al Fetoloxicity HI= 9 2E-04 

4.3E·03 Tolal Body Weigh! HI= 5 5E·03 

2.1E-03 Total Prostate HI = 2 3E·01 

4.3E·03 To1al Bone HI = 9 2E-04 

7.2E·02 Total Spleen 1-11 = 2 SE-0:1 



Medium 

Sediment 

Surface Water 

Scenario Timerrame: Future 

Receptor Population: Recreational Users 

Receptor Age; Adult 

Exposure Exposure Chemical 

Medium Point 

Sediment Sediment in Benzo(a)pyrene 

Gullies D ibe nzo( a, h) a nth race ne 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

in Gullies Benzo(a)pyrene 

Sanzo (b )f I uora nth en e 

lndeno(1,2,3-cd)pyrene 

2,4,6-Trinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 

HMX 

ROX 

Aluminum 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nitrate-N 

TABLE 9.6a. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USERS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, IN DIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

7.2E-09 3.4E-09 1.1E-OB Benzo(a)pyrene 

1.4E-09 6.SE-10 2.0E-09 D ibenzo (a, h )an th racene 

Aluminum 

9.7E-OB 1.1E-OB 1.1E-07 Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

3.3E-10 3.9E-07 3,9E-07 Benzo(a)anthracene 

4.0E-09 B.2E-06 B.2E·06 Benzo(a)pyrene 

5.9E-10 1.2E-06 1.2E-06 Benzo (b) f I uo ran the ne 

3.1E-10 6.7E-07 6.7E-07 lndeno(1,2,3-cd)pyrene 

8.SE-11 2.0E-10 2.9E-10 2,4,6· Trinitrotoluene 

2-Amino-4,6-Dinitrololuene 

4-Amino-2,6-Dinilrotoluene 

HMX 

4.3E-07 3.SE-07 7.9E-07 ROX 

Aluminum 

1.9E·08 . 1.7E-08 3.6E-08 Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nilrite/Nitrate-N 

Total Risk Across Gully Sediment 1.2E-07 

Total Risk Across Gully Surface Waler 1.1E-05 

Non-Carcinogenic Hazard Quolienl 

Primary Ingestion Inhalation Dermal Exposure 

Targel Organ Routes To!nl 

CNS 2.6E-04 2.6E-04 

Skin, CVS 2.2E-03 2.3E-04 2.4E-03 

Kidney 6.2E·05. 6.2E·05 

Kidney 6.BE-05 4.9E·06 73E-05 

Feta toxicity/GS/Bone 7.SE-04 75E·04 

NA 6.5E-03 6.5E·03 

NA 

CNS 8.7E-04 8.7E-D4 

Kidney 1.5E·03 1.5E-03 

Liver 5.6E-05 1.4E-04 1.nE-04 

Uver 3.1E·04 •L1E·04 7.JE.04 

Liver 7.7E-04 LOE-03 1.BE-03 

Liver, Blood 1.1E-04 5 OE-05 1.6E·04 

Prostate 1.3E-02 1.IE-02 2 4E 02 

CNS 7.6E-05 6.9E-05 1 4E-04 

Skin, CVS 4.2E-04 3.BE-04 8 1 E·0-1 

Fetotoxicity/GS/Bone 8.4E-05 6.1E·03 6.2E·03 

NA 2.3E-04 2.1E-04 4.4E-04 

NA 

CNS 3.5E-04 B.OE-03 8.4E·03 

Kidney 2.0E-04 6.9E-03 7. IE-03 

Blood 2.BE-04 2.6E-04 5.4E-04 

Total Hazard Index Across Gully Sediment 1.2E-02 

Total Hazard Index Across Gully Surface water 5.04E-02 



Medium 

Sediment 

Surface Water 

TABLE 9.6a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -ADULT RECREATIONAL USERS 

SWMU 13 (MINE FILL 8) 

NSWC CRANE, CRANE, INDIANA 

Scenario Timeframe: Fulure 

Receptor Population: Recreational Users 

Receptor Age: Adult 

Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Medium Point 

Sediment 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Dermal Exposure 

Routes Total 

Mainstream Aluminum Aluminum 3.SE-04 
1--~~~~~~~~~~+-~~~-+~~~--1~~~~+-~~~~~-1--~~~~~~~~~-1--~~~~~--11--~~~+-~~~-+~~~~t-~~~~---1 

Sediment Antimony Antimony 3.0E-04 
1--~~~~~~~~~~+-~~~-+~~~--1~~~~-1--~~~~~-1--~~~~~~~~~-1--~~~~~--11--~~~+-~~~-+~~~~t-~~~~---1 

Arsenic 2.2E-07 2.4E-OB 2.4E·07 Arsenic 5.3E-04 5.4E-03 

Cadmium Cadmium 6.3E·05 9.3E-D4 

Iron Iron 2.SE-02 

Manganese Manganese 1.4E-03 

Vanadium Vanadium 2.6E-D3 

Surlace Waler Mainstream ROX 2.2E-09 1.BE-09 4.0E-09 ROX 5.5E-05 1.2E·04 

Total Liver HI= 

Total Kidney HI= 

Total CVS HI= 

Total GI Tract HI= 

Total Skin HI= 

1--~~~~~~~~~~+-~~~--+-~~~---<~~~~+-~~~~~+-~~~~~~~~~+-~~~~~__,,__~~~-+-~~~-+~~~~t-~~~~---1 

Surface Water Barium Barium 1.1E·03 1.1E-03 

Total Risk Across Mainstream Sediment 2.4E-07 
1---------1 

Total Risk Across Mainslream Surface Water.__..;.4.-'-0E;;.-..;.0,;,,,9_--' 

Total Target Organ Hazard Index for Gully Surface Water and Sed~im_e_n_t --~ 

2.9E-03 Total CNS HI = 9.7E-03 

B.7E-03 Total Fetotoxicity HI= 6.9E-03 

3.2E-03 Total Prostate HI= 2.4E-02 

6.9E-03 Total Bone HI= 6.9E-03 

3.2E-03 Total Blood HI= 7.0E-04 

Total Hazard Index Across Mainstream Sediment 3.6E-02 

Total Hazard Index Across Mainstream Surface water 1.26E-03 
~----~ 

Total Target Organ Hazard Index for Mainstream Surface Water and Sediment 

Total Kidney HI= ,_ __ 4_.6_E_-o_3 __ _, Tolal CNS HI = 1.BE-03 

.Total CVS HI= 5.4E-03 Total Prostate HI= 1.2E-04 
1----------i 

Total Skin HI= 5.4E-03 Total Blood HI= 3.0E-04 
~-----~ 



Medium 

Soil 

Soll 

Soil 

Scenario Tlmelrame: Future 

Receptor Population: Recrealional User 

Receptor Age: Child+ Adull 

Exposure Exposure Chemical 

Medium Point 

Soll Surface Soil 2,3.7.8-TCDD TEO 

Area Bldg 166 Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Dibenzo(a.h)anthracene 

lndeno(1,2,3·cd)pyrene 

Aroclor-1248 

Soil Surface and 2.3,7,8-TCDD TEO 

Subsurface Benzo(a)anthracene 

Soil Benzo(a)pyrene 

Area Bldg 166 Benzo(b)lluoranthene 

Dibenzo(a,h)anthracene 

lndeno(1.2,3·cd)pyrene 

Aroclor-1248 

Soil Surface and 2,4.6· Trinitrotoluene 

Subsurface 2·Amlno-4.6·dlnitrotoluene 

Soil 4 ·Am ino-2 .6·dinitrotoluene 

Building 166 HMX 

Historical Data RDX 

Aluminum 

Arsenic 

Barium 

Mercury 

TABLE 9.7a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - TOTAL RECREATIONAL ILCRS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE. INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

9.7E·09 8.SE-10 1.1E-08 2,3,7,8-TCOD TEO 

2.2E·10 8.2E-11 3.0E-10 Benzo(a)anlhracene 

2.9E·09 1.1E-09 3.9E-09 Benzo(a)pyrene 

3.9E·10 1.5E·10 5.4E-10 Benzo(b)lluoranthene 

Dibenzo(a.h)anthracene 

1.8E-10 6.7E-11 2.4E-10 lndeno(t .2.3-cd)pyrene 

8.6E-07 3.SE-07 1.2E·06 Aroclor-1248 

8.4E-09 7.4E-10 9.2E·09 2.3,7.B·TCDD TEO 

1.2E·10 4.7E·11 1.7E·10 Benzo(a)an1hracene 

2.9E·09 1.1E·09 3.9E-09 Benzo(a)pyrene 

3.9E·10 1.SE-10 5.4E-10 Benzo(b)lluoranthene 

Oibenzo(a.h)anthracene 

1.0E-10 3.8E-11 1.4E-10 lndeno(1,2.3·cd)pyrene 

4.3E·07 1.BE·07 6.1E·07 Aroclor· 1248 

5.3E-10 4.9E·11 5.BE-10 2.4.6-Trinilro!oluene 

2·Amino·4.6-dinilrotoluene 

4·Amino-2.6·dlnitrotoluene 

HMX 

2.0E·09 8.BE·11 ·2.1E·09 RDX 

Aluminum 

1.0E-07 9.1E·09 1.1E-07 Arsenic 

Barium 

Mercury 

Tolar Risk Across Surface Soll -Area Bldg 166 1.2E-06 

Primary 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 

Liver 

Liver 

Liver. Blood 

Prostale 

CNS 

Skin. CVS 

Kidney 

CNS 

Non-Carcinogenic Hazard Ouotien1 

Ingestion lnhala1ion Dermal 

Total Hazard Index Across Surface Soll - Area Bldg 166 

Exposure 

Routes To1a1 

Total Risk Across Surface/Subsurface Soll -Area Bldg 166 6.2E-07 Total Hazard Index Across Surface/Subsurface Soil· Area Bldg 166 

Total Risk Across Surface/Subsurface Soll· Bldg 166 - Historical Data 1.2E-07 Tolal Hazard Index Across Surface/Subsurface Soil· Bldg 166 · His1orical Da1;:i 

Target Organ Analysis· Building 166 

Total LiverHI=~ 
Total Kidney HI = 

Tolal CVS HI = 

To1al Skin HI = 

TotalC:NSHI= § 
Total Bloor! HI= 

Total Pros1;ite HI= 



Medium 

Soll 

Soil 

Soll 

Scenario Timelrame: Future 

Receplor Population: Recrealional User 

Receplor Age: Child+ Adull 

Exposure Exposure Chemical 

Medium Polnl 

Soil Surlace Soll 2.3.7.B·TCDD TEO 

Area Bldg 171 Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo{b)fluoranthene 

Dlbenzo{a.h)an\hracene 

lndeno(1,2 .3-cd)pyrene 

Aroclor-1248 

Soil Surface and 2.3.7,8-TCDD TEO 

Subsur1ace Benzo(a)anthracene 

Soil Benzo(a)pyrene 

Area Bldg 171 Benzo{b)lluoranthene 

O!benzo{a.h)anthracene 

lndeno(1.2 .3-cd)pyrene 

Aroclor-1248 

Soll Sur1ace and 2.4.6-Trinltrotoluene 

Subsut1ace 2-Amino-4,6-dlnitrotoluene 

Soil 4-Am lno-2 .6-dinilrolo!uene 

Building 171 HMX 

Hlsloricat Data ROX 

Aluminum 

Arsenic 

Bartum 

Mercury 

TABLE 9.7a. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs ·TOTAL RECREATIONAL ILCRS 

SWMU 13 (MINE FILL Bi 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemical 

lngesllon Inhalation Dermal Exposure 

Routes Total 

2.1E-08 1.8E-09 2.3E·OB 2,3,7,8-TCDD TEO 

7.SE-09 2.BE-09 1.0E-08 Benzo(a)anlhracene 

6.BE·OB 2.6E-08 9.4E-08 Benzo(a)pyrene 

7.SE-09 2.8E-09 1.0E-08 Benzo(b)lluoranthene 

1.4E-08 5.2E-09 1.9E-08 Dlbenzo(a.h)anthracene 

4.4E-09 1.7E-09 6.1E-09 lndeno(1.2,3-cd)pyrene 

3.0E-06 1.2E-06 4.2E-06 Aroclor-1248 

7.SE-09 6.SE-10 8.1E-09 2.3,7.8-TCDO TEO 

7.SE-09 2.8E-09 1.0E-08 Benzo(a)anthracene 

6.8E-08 26E·OB 9.3E·OB Benzo(a)pyrene 

7.SE-09 2.8E-09 1.0E-08 Benzo(b)lluoranthene 

1.4E-08 5.1E-09 1.9E-08 Dlbenzo(a.h)anthracane 

4.4E-09 1.7E-09 6.1E·09 lndeno(1.2.3-cd)pyrene 

1.4E-06 5.9E-07 2.0E-06 Aroclor-1248 

1.5E-10 1.4E-11 1.6E-10 2,4,6-Trinitrotoluene 

2-Amino-4,6-dinltrotoluene 

4-Amino-2.6-dinllrotoluene 

HMX 

4.0E-09 1.7E-10 4.2E·09 ROX 

Aluminum 

1.1E-07 9.9E-09 1.2E-07 Arsenic 

Barium 

Mercury 

Tolal Risk Across Sut1ace Soil - Area Bldg 171 4.4E-06 

Primary 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 

Liver 

Liver 

Liver. Blood 

Prostale 

CNS 

Skin. CVS 

Kidney 

CNS 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

Total Hazard Index Across Sut1ace Soil - Area Bldg 171 

Total Risk Across Sul1ace/Subsut1ace Soil - Area Bldg 171 2.2E-06 Total Hazard Index Across Surface/Subsurtace Soil · Area Bldg 171 

E:q:iosure 

Roules Total 

Total Risk Across Sul1ace/Subsut1ace Soll - Bldg 171 - Hlslortcal Data 1.3E·07 Tolal Hazard Index Across Sut1ace/Subsurtace Soil - Bldg 171 · His1oticar Oa1a 

Target Organ Analysis - Building 171 

Total Live•HI=~ 
Total Kidney HI= 

Tolal CVS HI= 

Total Skin HI = 

TolalCNSHI= § 
Tolal Blood Hr= 

Tola! Prostale HI= 



Medium 

Groundwater 

Scenario Timelrame: Future 

Receptor Population: Recreational User 

Receptor Age: Child + Adult 

Exposure Exposure Chemical 

Medium Point 

Water Onsite 1,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2.6-Dinilrotoluene 

2-Amlno-4,6-Dinitrotoluene 

2-Nitrotoluene 

4-Amino-2,6-Dinltrotoluene 

HMX 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nitrite/Nitrale·N 

TABLE 9.7a. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - TOTAL RECREATIONAL ILCRS 

SWMU 13 (MINE FILL B) 

NSWC CRANE. CRANE. INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Roules Total 

1,3-Dini1robenzene 

4.9E-08 8.6E-10 5.0E-08 2,4,6-Trinitrotoluene 

2 ,6-Dinitrotoluene 

2-Amino-4,6-Dinitrololuene 

7.4E-09 6.7E-10 8.0E-09 2-Nltrotoluene 

4-Amino-2,6-Dlnitrotoluene 

HMX 

1.7E-05 1.0E-07 1.8E-05 ROX 

Aluminum 

Anlimony 

4.5E-07 8.SE-10 4.SE-07 Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Co ball 

1ron 

Lead 

Lil hi um 

Manganese 

Nickel 

Vanadium 

Zinc 

Nilrite/Nitrate-N 

Total Risk Across Groundwater 1.8E-05 

Primary 

Target Organ 

Spleen 

Liver 

CNS. Blood. Kidney 

Liver 

Spleen 

Liver 

Liver, Blood 

Prostate 

CNS 

Blood 

Skin, CVS 

Kidney 

GS 

Kidney 

FetotoxicilytGS/Bone 

NA 

NA 

NA 

NA 

CNS 

Body Weight 

Kidney 

Blood 

Blood 

Total LiverHI=~ 
Total Kidney HI= 

Total CVS HI= 

Tolal GI Tract HI = 

Total Skin HJ= 

Tolal Blood HI= 

Non-Carcinogenic Hazard Quo11en1 

Ingestion lnh<1lalion Dermal 

Total Hazard Index Across Groundwater 

Exposure 

Routes Tolal 

TotetCNSHI=~ 
Total Fe1otox1ci1y HI = 

Total Body We1ghl HI = 

Total Prostate HI= 

To1al Bone HI= 

Total Spleen HI = 



Medium 

Sediment 

Surface Water 

Scenario Timeframe: Future 

Receptor Population: Recreational User 

Receptor Age: Child + Adult 

Exposure Exposure 

Medium Point 

Chemical 

Sediment Sediment in Benzo(a)pyrene 

Gullies Oiben zo (a, h )an thra cen e 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

TABLE 9.7a. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -TOTAL RECREATIONAL ILCRS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Tolal 

2.7E-OB 1.0E-OB 3.7E-OB Benzo(a)pyrene 

5.0E-09 1.9E-09 6.9E-09 Dibenzo(a,h)anthracene 

Aluminum 

3.6E-07 3.1 E-08 3.9E-07 Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Primary 

Target Organ 

CNS 

Skin, CVS 

Kidney 

Kidney 

Fetotoxicity/GSIBone 

NA 

NA 

CNS 

Kidney 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Derm<1I Exposure 

Routes T otar 

2.5E-09 5.BE-07 5.BE-07 Benzo(a)anthracene 
Surface Water Surface Water l-B_e_nz_o..;.(a..;.)a_n_th_ra_c_e_ne _____ +----+-----l----+------+---'-''--------+--------1--1---+------l-----l-----~ 

in Gullies Benzo(a)pyrene 3.1E-OB 1.2E-05 1.2E-05 

Benzo(b)lluoranth~ne 4.6E-09 1.BE-06 1.BE-06 

lndeno(1,2,3-cd)pyrene 2.4E-09 1.0E-06 1.0E-06 

2,4,6-Trinitrotoluene 6.5E-10 3.0E-10 9.5E-10 

2-Amino-4.6-0initrotoluene 

4-Amino-2.6-0inilrotoluene 

HMX 

RDX 3.3E-06 5.3E-07 3.9E-06 

Aluminum 

Arsenic 1.5E-07 2.6E-OB 1.7E-07 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nitrate-N 

Total Risk Across GUiiy Sediment 4.3E-07 

Tolal Risk Across Gully Surface Water 2.0E-05 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

lndeno(1.2.3-cd)pyrene 

2 ,4,6-T rinilrololuene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2.6-0initrotoluene 

HMX 

RDX 

Aluminum 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nitrate-N 

Liver 

Liver 

Liver 

Liver, Blood 

Prostate 

CNS 

Skin, CVS 

Fetoloxicity/GS/Bone 

NA 

NA 

CNS 

Kidney 

Blood 

Total Hazard Index Across Gully Sediment>---------< 

Total Hazard Index Across Gully Surface water~------< 



Medium 

Sediment 

Surface Water 

Scenario Timeframe; Fulure 

Receptor Population: Recreational User 

Receptor Age: Child + Adult 

Exposure Exposure 

Medium Point 

Chemical 

TABLE 9.7a. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - TOTAL RECREATIONAL ILCRS 

SWMU 13 (MINE FILL B) 

Ingestion 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk 

Inhalation Dermal Exposure 

Routes Total 

Chemical 

Primary 

Target Organ 

Sediment Mainstream Aluminum Aluminum CNS 

Non-Carcinogenic Hazard Quotient 

Ingestion lnhalalion Dermal 

3.5E·04 

Exposure 

Routes To!al 

3.SE-04 
f--~~~~~~~~~~+-~~~-+~~~-+~~~~+-~~~~~+-~~~~~~~~~+-~~~~~~f--~~~+-~~~-+~~~~f--~~~~--; 

Sediment ~A_n_tim_o_n~y~~~~~~~~+-~~~-+~~~-+~~~~+-~~~~~+A_n_ti_m_o~ny~~~~~~~-1-~~B-lo_o_d~~-1-~~~--1~~~~-1-~~~-1-~~~~~-i 
Arsenic 8.0E-07 6.9E-08 8.7E-07 Arsenic Skin, CVS 

Cadmium Cadmium Kidney 

Iron Iron NA 

Manganese Manganese CNS 

Vanadium Vanadium Kidney 

Surface Water Mainstream ROX 1.7E-OB 2.?E-09 2.0E-08 RDX Prostale 

Surface Waler Barium Barium Kidney 

Total Risk Across Mainstream Sediment 8.7E·07 To!al Hazard Index Across M;imstrP.am Serl1ment .1 SF. Oil 

Total Risk Across Mainstream Surface Water 2.0E-08 .._ ____ __. Tolal Hazard Index Across Mainstream Surface waler 
'-------' 

Total Target Organ Hazard Index for Gully Surface Weter and Sediment Total Target Organ Hazard Index for Mainstream Surface Water and Sediment 

Total Live, HI=§ Tolal CNS HI=§ 
Total Kidney HI= Total Feloloxicity HI= 

Total CVS HI= Total Prostate HI= 

Total GI Tract HI= Tolal Bone HI= 

Total Skin HI= Total Blood HI= 

Tolal Kidney HI=§ Total CNS Hl = ~1.SE-04 
Total CVS HI= Total Pros1ale HI= 

Total Skin HI= Total Blood HI = 



Medium 

Soll 

Soll 

Soll 

Scenario Tlmeframe: Fulure 

Receptor Population: Resident 

Receptor Age: Child (0 to 6 years) 

Exposure Exposure Chemical 

Medium Point 

Soil 

Soll 

Soll 

Surface Soil 2.3,7,8-TCDD TEO 

Area Bldg 166 Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Dlbenzo(a,h)anthracene 

lndeno(1,2,3-cd)pyrene 

Aroclor· 1248 

Surface and 2,3.7,8-TCOO TEO 

Subsurface Benzo(a)anthracene 

Soil Benzo(a)pyrene 

Area Bldg 166 Benzo(b)fluoranthene 

Dlbenzo(a.h)anthracene 

lndeno(1.2,3-cd)pyrene 

Aroclor-1248 

Surface and 2.4.6-Trinltrololuene 

Subsurface 2-Amino-4,6-d!nllrotoluene 

Soil 4-Amlno·2,6·dlnitrololuene 

Bullding 166 HMX 

Historical Data ROX 

Aluminum 

Arsenic 

Barium 

Mercury 

TABLE 9.Ba. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILO RESIDENT 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion lnhalallon Dermal Exposure 

ROutes Total 

1.3E-07 4.3E-09 1.3E·07 2,3,7,8-TCOO TEO 

2.9E-09 4.2E-10 3.3E-09 Benzo(a)anthracene 

3.7E·08 5.5E-09 4.3E-08 Benzo(a)pyrene 

5.2E-09 7,SE-10 5.9E-09 Benzo(b)lluoranthene 

Dlbenzo(a.h)anthracene 

2.3E-09 3.4E-10 2.7E-09 lndeno(1,2,3-cd)pyrene 

1.1E·05 1.8E·06 1.3E-05 Aroclor· 1248 

1.1E·07 3.7E-09 1.1E-07 2,3,7,8-TCOO TEO 

1.6E-09 2.4E·10 1.9E-09 Benzo(a)anthracene 

3.7E·08 5.5E·09 4.3E·08 Benzo{a)pyrene 

5.2E-09 7.5E-10 5.9E-09 Benzo(b)fluoranthene 

Dlbenzo(a,h)anlhracene 

1.3E-09 1.9E-10 1.SE-09 lndeno{1.2,3·cd)pyrene 

5.7E·06 8.9E·07 6.5E-06 Aroclor-1248 

6.9E·09 2.5E-10 7.2E-09 2.4,6-Trinltrotoluene 

2-Amino·4.6-d!nllrotoluene 

4-Amlno-2,6-dinllrololuene 

HMX 

2.6E·OB 4.4E-10 2.7E-08 ROX 

Aluminum 

1.4E-06 4.6E-OB 1.4E-06 Arsenic 

Barium 

Mercury 

Total Risk Across Surtace Soil· Area Bldg 166 1.3E·05 

Total Risk Across Surface/Subsurface Soil - Area Bldg 166 6.7E-06 

Non-Carcinogenic Hazard Ouo1ien1 

Primary lngeslion lnhalolion Dermal 

Targel Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 1.6E-02 5.BE-04 

Liver 8.6E-03 5.8E-05 

Liver 9.6E-03 9.7E·05 

Liver. Blood 1.2E-04 8.3E-07 

Prostale 28E-03 4.7E-05 

CNS 6.1E-02 

Skin. CVS 1.1E-01 3.6E-03 

Kidney 4.6E·03 

CNS 3.0E-03 

Total Hazard Index Across Surface Soil - Area Bldg 166 

Total Hazard Index Across Surface/Subsurface Soil - Area Bldg 166 

Exposure 

Routes Total 

1.7E-02 

8.6E-03 

9.7E-03 

1.2E·04 

2.8E-03 

6.1E-02 

1.1E-01 

4.6E-03 

3.0E-03 

Total Risk Across Surface/Subsurface Soll - Bldg 166 - H!storical Data 1.4E-06 Total Hazard Index Across Surface/Subsurface Soil - Bldg 166 - Historical Data 2.2E-01 

Target Organ Analysis- Building 166 

Tolal Liver HI = 3.SE-02 Total CNS HI= GAE-02 
>------1 >------< 

Total Kidney HI= t---•.6_E_-o_3_-t Total Blood HI = 1.2E-04 
1------i 

Total CVS HI= 1.1E-01 
t------t 

Total Prostate HI= 2.BE-03 
'------' 

Total Skin HI= 1.1E-01 



Medium 

Soll 

Soil 

Soll 

Scenarlo Timelrame: Future 

Receptor Population: Resident 

Receptor Age: Child (O lo 6 years) 

Exposure Exposure Chemical 

Medium Point 

Soll 

Soll 

Soil 

Surface Soil 2,3,7,8-TCDO TEO 

Area Bldg 171 Benzo(a)anthracene 

Benzo(a)pyrene 

E!enzo(b)lluoranthene 

Dlbenzo(a.h)anthracene 

lndeno{1,2.3-cd)pyrene 

Aroclor-1248 

Surface and 2.3.7,8-TCDD TEO 

Subsurface Benzo(a)anthracene 

Soil Benzo(a)pyrene 

Area Bldg 171 Benzo{b)lluoranlhene 

Dlbenzo{a,h)anthracene 

lndeno(1,2 ,3-cd)pyrene 

Aroclor-1248 

Surface and 2.4,6-Trinitroto!uane 

Subsurface 2·Amlno-4.6-dlnilrololuene 

Soil 4·Amino-2.6·dinitrololuene 

Building 171 HMX 

TABLE 9.8a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemlcal 

Ingestion Inhalation Dermal Exposure 

Routes Total 

2.8E-07 9.3E-09 2.9E-07 2,3,7,8-TCDD TEO 

9.SE-08 1.4E-08 1.1E-07 Benzo(a)anthracene 

8.9E-07 1.3E-07 1.0E-06 Benzo(a)pyrene 

9.8E·08 1.4E-08 1.1E-07 Benzo{b)fluoranlhene 

1.SE-07 2.6E·08 2.0E-07 Dlbenzo(a.h)anthracene 

5.BE-08 8.4E-09 6.6E-OB lndeno(1,2.3·cd)pyrene 

3.9E-05 6.1E-06 4.SE-05 Aroclor· 1248 

9.SE-08 3.3E-09 1.0E-07 2,3,7,8-TCDD TEO 

9.BE-08 1.4E-08 1.1E-07 Benzo(a)anthracene 

8.9E-07 1.3E-07 1.0E-06 Benzo(a)pyrene 

9,8E-08 1.4E-08 1.1E-07 Benzo(b)rluoranlhene 

1.BE-07 2.BE-08 2.0E-07 Dibenzo(a,h)anlhracene 

5.8E-08 8.4E-09 6.6E-08 lndeno(1,2,3-cd)pyrene 

1.9E-05 3.0E-06 2.2E-05 Aroclor-1248 

1.9E-09 7.0E-11 2.0E-09 2.4.6-Trinitrotoluene 

2-Amlno-4,6-dlnilrololuene 

4·Amino·2.6·d!nilrotoluene 

HMX 

Primary 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 

Uver 

Liver 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

4.5E·03 1.6E-04 

7.9E·03 5.3E-05 

1.2E-01 1.2E-03 

1.6E·02 1.lE-04 

Exposure 

AoUles To1al 

4.7E·03 

7.9E·03 

1.2E-01 

1.6E-02 Liver. Blood 
1----------+----+----+----+------+----------l-_;;_-'-'-~'""--+----1----1----1------1 

Historical Data RDX 5.2E-08 8.8E-10 5.3E-08 ROX 

Aluminum Aluminum 

Arsenic 1.SE-06 5.0E-08 1.SE-06 Arsenic 

Barium Barium 

Mercury Mercury 

Total Risk Across Sur1ace Soll - Area Bldg 171 4.7E-05 

Tolar Risk Across Surface/Subsurface Soll -Area Bldg 171 2.3E-05 

Total Risk Across Surface/Subsurface Soll - Bldg 171 - Historical Data 1.GE-06 

Prostate 5.SE-03 9.3E-OS 5.GE-03 

CNS 6.BE-02 6.8E·02 

Skin, CVS 1.2E-01 3.9E·03 1.2E-OI 

Kidney 4.0E·03 4.0E-03 

CNS 4.6E-03 4.6E·03 

Total Hazard Index Across Surface Soil ·Area Bldg 171 

Total Hazard Index Across Surface/Subsurface Soil - Area Bldg 171 

Total Hazard Index Across Surface/Subsurface Soil - Bldg 171 - Hlslorical Data 3.SE·OT 

Target Organ Analysis - Building 171 

Total Liver HI= 1.SE-01 
>-------< 

Total Kidney HI = 1---•_.o_E_-0_3 _ _, 

Total CVS HI = 1----1.2_E_-0_1 _ _, 

Total Skin HI= 1.2E-01 

Total CNS HI= 7.2E-02 ,__ ____ __, 
Total Blood HI= 1.GE-02 +------I 

Total Prostate HI= .__s_.6...;E_·0_3 _ __. 



Medium 

Groundwater 

Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Child (0 to 6 years) 

Exposure Exposure Chemical 

Medium Point 

Waler Onsite 1,3-Dinitrobenzene 

2,4,6-Trinilrotoluene 

2 ,6-Dinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

2-Nitrotoluene 

4-Amino-2,6-Dinilrotoluene 

HMX 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

lilhium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nitrile/Nitrate-N 

TABLE 9.Ba. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS ANO HAZARDS FOR COPCs - FUTURE CHILD RESIDENT 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Tolal 

1,3-Dinitrobenzene 

1.?E-07 2.6E-09 1.?E-07 2,4,6-Trlnitrotoluene 

2,6-Dinilrololuene 

2-Amino-4,6-Dinitrotoluene 

2.5E-08 2.0E-09 2.7E-OB 2-Nitrotoluene 

4-Amino-2.6-Dinitrotoluene 

HMX 

5.9E-05 3.1E-07 6.0E-05 ROX 

Aluminum 

Antimony 

1.5E-06 2.5E-09 1.5E-06 Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Coball 

Iron 

Lead 

Lithium 

Manganese 

Nickel 

Vanadium 

Zinc 

NitritelNitrate-N 

Total Risk Across Groundwater 6.1E-05 

Total Liver HI= 

Total Kidney HI= 

Total CVS HI= 

Tolal GI Tract HI = 

Total Skin HI = 

Total Blood HI= 

Non-Carcinogenic Hazard Qua11enl 

Primary Ingestion lnhalalion Dermal Exposure 

Targe\ Organ Rou1es Tolal 

Spleen 6.6E-02 UE-03 6.BE-02 

Liver 3.9E-01 6.0E-03 4.0E-01 

CNS, Blood, Kidney 2.BE-02 6.9E-04 2.9E-02 

Liver 28E-01 2.<E-03 2.9E-01 

Spleen 1.?E-05 3.0E-05 '7E-05 

Liver 48E-01 4.0E-03 4 9E-01 

Liver, Blood UE-02 1.3E-04 4.<E-02 

Prostate 6.3E+OO 3.3E-02 6 3E+OO 

CNS 7.9E-02 1.3E-04 7 9E-02 

Blood 2.6E-03 2 9E-05 2.6E-03 

Skin, CVS 1.2E-01 2.0E-04 1 2E-01 

Kidney 1.9E-02 4.6E-04 20E-02 

GS 2.3E-02 5.5E-03 2 BE-02 

Kidney 7.GE-03 2.5E·04 7 BE-03 

FetoloxicilylGS/Bone 2.0E-02 2.7E-03 2 3E-02 

NA 7.0E-02 1.2E-04 7 OE-02 

NA 2.1E+OO 3.<E-03 2 1E•OO 

NA 

NA 1.2E+OO 2 OE-03 l 2E+OO 

CNS 2.1E+OO BBE-02 2.2E ... oO 

Body Weighl 1.5E-01 1.2E-03 1.SE-01 

Kidney 5.0E-02 3.2E-03 5 4E·02 

Blood 1.3E-02 1.3E-05 1.3E-02 

Blood 1.9E+OO 3.2E-03 1.sE .... 00 

Tolal Hazard Index Across Groundwaler 1 S6E .... 01 

1.2E+OO Total CNS Hl = 2.3E+OO 

UE-01 Tolal Fetotoxici1y HI= 2.3E-02 

1.2E-01 Total Body Weight HI= 1.5E-01 

5.2E-02 Tolal Proslate HI= 6.Je .... oo 

1.2E-01 Total Bone HI = 2.3E-02 

2.0E+OO Total Spleen HI = 6.BE 02 



Medium 

Sediment 

Surface Water 

Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Child (O 10 6 years) 

Exposure Exposure Chemical 

Medium Poinl 

Sediment Sediment in Benzo{a)pyrene 

Gullies Dibenzo(a ,h)anthracene 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

in Gullies Benzo{a)pyrene 

Be nzo{b) f I uoranthene 

lndeno{1,2,3-cd)pyrene 

2,4,6-Trinitrotoluene 

2-Amino-4,6-Dinilrotoluene 

4-Amino-2,6-Dinitrotoluene 

HMX 

RDX 

Aluminum 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nitrate-N 

TABLE 9.8a. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

1.9E-08 5.6E·09 2.5E-08 Benzo(a)pyrene 

3.7E-09 1.1E·09 4.7E-09 Dibenzo(a.h)anthracene 

Aluminum 

2.6E-07 1.7E·08 2.8E-07 Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

2.2E-09 1.9E-07 1.9E-07 Benzo(a)anlhracene 

2.7E-08 4.0E-06 4.0E-06 Benzo(a)pyrene 

4.0E-09 6.0E-07 6.0E-07 Benzo(b)fluoranthene 

2.1 E-09 3.3E-07 3.3E-07 lndeno(1,2,3-cd)pyrene 

5.6E-10 9.8E-11 6.6E-10 2.4 ,6-Trinilrotoluene 

2-Amlno-4,6-Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 

HMX 

2.9E-06 1.7E-07 3.1E-06 RDX 

Aluminum 

1.3E-07 8.4E-09 1.4E-07 Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nitrate-N 

Total Risk Across Gully Sediment 3.1E-07 

Total Risk Across Gully Surface Water 8.3E-06 

Non-Carcinogenic Hazard Ouolient 

Primary Ingestion Inhalation Dermal Exposure 

Targel Organ Routes Total 

CNS 2.4E-03 2.A.E-03 

Skin, CVS 2.0E-02 1.3E·03 2 1E-02 

Kidney 5.8E-04 58E-04 

Kidney 6.4E-04 2.BE·05 6.6E-Otl 

FetotoxicitytGS/Bone 7.0E-03 7.0E·03 

NA 6.1 E-02 6.1E-02 

NA 

CNS 8.1 E-03 8 1E-03 

Kidney 1.4E-02 1AE-02 

Liver 1.3E-03 2.3E-04 1.5E-03 

Liver 7.3E-03 7.0E-04 8.0E-03 

Liver 1.8E-02 1.7E-03 2.0E-02 

Liver, Blood 2.SE-03 8.SE-05 2.6E-03 

Prostate 3.1E·01 1.8E-02 3.3E·01 

CNS 1.8E-03 1.2E-04 1.9E·03 

Skin, CVS 9.9E·03 6.5E-04 1. lE-02 

Fetoloxicity/GS/Bone 2.0E-03 1.0E-02 1.2E-02 

NA 5.3E-03 3.5E·04 5.7E·03 

NA 

CNS 8.3E-03 1.4E-02 2.2E-02 

Kidney 4.6E-03 1.2E-02 1.6E-02 

Blood 6.6E-03 4.4E-04 7.1E·D3 

Total Hazard Index Across Gully Sediment 1. 1E-01 

Total Hazard Index Across Gully Surface water 4.33E-01 



Medium 

Sediment 

Surface Water 

Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Child (O to 6 years) 

Exposure Exposure 

Medium Point 

Chemical 

TABLE 9.Ba. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs ·FUTURE CHILD RESIDENT 

SWMU 13 (MINE FILL 8) 

Ingestion 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk 

Inhalation Dermal Exposure 

Roules Total 

Chemical 

Primary 

Target Organ 

Non-Carcinogenic Hazard Quotienl 

Ingestion lnhalalion Dermal Exposure 

Routes Tolal 

Sedimenl CNS 3.3E·03 Mainstream Aluminum Aluminum 3.3E-03 
1-----------+-----+-----+-----'"+--------1-----------1--------i----+-----1-----I-----~ 

Blood 2.BE·03 Sediment ~A_n_lim_o_n~y--------+-----+-----+-----1------+A_n_1i_m_o~nY _______ -l--------i----+-----1-----l--2-._sE_·_03_~ 
Skin, CVS 4.5E-02 Arsenic 5.SE-07 3.9E-OB 6.2E-07 Arsenic 3.0E-03 4.SE-02 

Cadmium Cadmium Kidney B.1E-03 3.6E-04 8.5E-03 

Iron Iron NA 2.4E-01 2.4E-Ot 

Manganese Manganese CNS 1.3E-02 1.JE-02 

Vanadium Vanadium Kidney 2.4E-02 2.4E·02 

Surface Water Mainstream ROX 1.5E-08 8.BE-10 1.6E-08 RDX Prostate 1.GE-03 9.3E-05 1.7E-OJ 

Surface Waler Barium Barium Kidney 1.9E-03 1.8E·03 3.7E-03 

Total Risk Across Mainstream Sediment 6.2E-07 Tolal Hazard Index Across Mainstream Sediment 3-4E-01 
1-----~ 

Total Risk Across Mainstream Surface Water 1.6E-08 
'--------' 

Tolal Hazard Index Across Mainstream Surface waler 5 35E-03 
'--------' 

Total Target Organ Hazard Index for Gully Surface Water and Sed,..im_e_n_t __ _, Total Target Organ Hazard Index for Mainstream Surface Water and Sediment 

Total Liver H1 = 3.2E-02 Tolal CNS HI = 3.4E-02 Tolal Kidney HI= l---3_.6_E_-0_2_--i Tolal CNS HI= t.7E·02 

Total Kidney HI= 3.1E-02 Total Fetotoxicity HI= 1.9E-02 Total CVS HI= 4.BE-02 
1------~ 

Total Prostate HI= 1.7E·03 

Tolal CVS HI= 3.2E-02 Total Prostate HI= 3.3E-01 Total Skin HI= ._ __ 4_.s_E'--0-2'-------' To1al Blood HI= 2.8E·03 

Total GJ Tract HI= 1.9E-02 Total Bone HI= 1.9E-02 

Total Skin HI= 3.2E-02 Total Blood HI= 9.?E-03 



Scenario Tlmelrame: Future 

Receptor Population Resident 

Receptor Age: A dull 

Medium Exposure E>:posure 

Medium Poinl 

Soll Soll Surface Soll 

Area Bldg 166 

Soll Soil Surface and 

Subsurtace 

Soll 

Area Bldg 166 

Soll Soll Surface and 

Subsurface 

Soil 

Building 166 

Historical Data 

Chemical 

2,3,7,B·TCOO TEO 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Olbenzo(a,h)anthracene 

lndeno(1.2,3-cd)pyrene 

Aroclor· 1248 

2,3,7,8·TCDD TEO 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a.h)anthracene 

lndeno(1,2,3-cd)pyrene 

Aroclor-1248 

2,4,6-Trinllrotoluene 

2·Amlno-4,6-dinitrotoluene 

4·Amlno-2,6·dlnilrotoluene 

HMX 

ROX 

Aluminum 

Arsenic 

Barium 

Mercury 

TABLE 9.9a. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs · FUTURE ADULT RESIDENT 

SWMU 13 (MINE FILL 8) 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemical 

lngesllon lnhalatton Dennal Exposure 

Routes Tolal 

4.8E·08 1.6E·09 4.9E·OB 2,3,7,8-TCDD TEO 

1.1E·09 1.6E·10 1.2E·09 Benzo(a)anthracene 

1.4E-08 2.1E-09 1.6E·OB Benzo(a)pyrene 

1.9E·09 2.9E-10 2.2E-09 8enzo(b)f1uoranlhene 

Dlbenzo(a,h)anthracene 

8.7E-10 1.3E-10 1.0E·09 lndeno(1,2,3-cd)pyrene 

4.2E·06 6.7E-07 4.9E-06 Aroclor· 1248 

4.1E·08 1.4E-09 4.3E-OB 2,3,7,B·TCOD TEO 

6.1E-10 9.0E-11 7.0E-10 Benzo(a)anthracene 

1.4E-08 2.1E-09 1.6E-OB Benzo(a)pyrene 

1.9E-09 2.9E·10 2.2E·09 Benzo(b)fluoranthene 

Dlbenzo(a,h)anthracene 

5.0E-10 7.4E·11 5.7E-10 lndeno(1,2,3-cd)pyrene 

2.1E-06 3.4E-07 2.SE·06 Aroclor· 1248 

2.6E·D9 9.SE-11 2.7E-09 2.4,6-Trinitrotoluene 

2-Amino·4,6·dlnitro\oluene 

4·Amlno·2,6·dinltrotoluene 

HMX 

9.9E-09 1.7E·10 1.0E·OB ROX 

Aluminum 

5.1E·07 1.7E-OB 5.3E·07 Arsenic 

Barium 

Mercury 

Total Risk Across Surface Soil - Area Bldg 166 5.0E·06 

Total Risk Across Surface!Subsurlace Soll· Area Bldg 166 2.5E-06 

Non-Carcinogenic Hazard Ouo\ienl 

Primary lngesllon lnhalalion Dennal 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 1.7E·03 6.3E·05 

Liver 9.2E·04 6.3E-06 

Liver 1.0E-03 1.1E-05 

Liver. Blood 1.3E·05 9.0E·OB 

Prostate 3.0E-04 5.1E-06 

CNS 6.6E·03 

Skin. CVS 1.1E-02 3.9E·04 

Kidney 4.9E-04 

CNS 3.2E·04 

Total Hazard Index Across Surface Soil ·Area Bldg 166 

Total Hazard Index Across Surface/Subsurface Soil ·Area Bldg 166 

E:q:iosure 

Routes Total 

1 BE·03 

9.2E·04 

1.0E-03 

1.3E-05 

3.0E-04 

6.6E·03 

1.2E·02 

4.9E·04 

3.2E·04 

Tolal Risk Across Surface/Subsurface Soil - Bldg 166 - Historical Dala 5.4E-07 Total Hazard Index Across Surface/Subsurface Soil - Bldg 166 - Hislorical Dala 2 JE-02 

Target Organ Analysis - Building 166 

Total Uver HI= 3.BE-03 
f--------< 

Tolal CNS HI= 6.9E-03 ,_ ____ __. 
Total Kidney HI= f--4,...9_E_-0_4_-I Total Blood HI= 1.3E·05 ,_ ____ ..... 

Total CVS HI= 1.2E-02 
f------1 

Tola! Prostate HI= 3.0E-04 ._ ____ __, 

Total Skin HI= 1.2E-02 
~----~ 



Scenario Tlmelrame: Future 

Receptor Population: Resident 

Receptor Age: Adult 

Medium Exposure Exposure 

Medium Point 

Soll Soll Surface Soll 

Area Bldg t 71 

Soil Soil Surface and 

Subsurface 

Soll 

Area Bldg 171 

Soll Soil Surface and 

Subsurface 

Soll 

Building 171 

Historlcal Data 

Chemical 

2,3, 7,8-TCDD TEO 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Dlbenzo(a,h)anthracene 

lndeno(t .2.3-cd)pyrene 

Aroclor-1248 

2,3,7,8-TGDD TEO 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranlhene 

Olbenzo(a,h)anthracene 

lndeno(1,2.3-cd)pyrene 

Aroclor-1248 

2.4,6-Trinrtrotoluene 

2-Amino-4,6-dinilrotoluene 

4-Amlno-2,6-dlnilrololuene 

HMX 

ROX 

Aluminum 

Arsenic 

Barium 

Mercury 

TABLE 9.9a. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs FUTURE ADULT RESIDENT 

SWMU 13 (MINE FILL 8) 

NSWG CRANE, CRANE, JNOIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Denn al Exposure 

Routes Tolal 

1.0E-07 3.SE-09 UE-07 2,3,7,8-TCOO TEO 

3.7E·08 5.4E-09 4.2E-08 Benzo(a)anlhracene 

3.3E-07 5.0E-08 3.8E-07 Benzo(a)pyrene 

3.7E-08 5.4E-09 4.2E-08 Benzo(b)lluoranthene 

6.7E-08 9.9E-09 7.7E-08 Dibenzo(a.h)anthracene 

2.2E-08 3.2E-09 2.SE-08 lndeno(1.2,3-cd)pyrene 

1.5E-05 2.3E-06 1.?E-05 Aroclor-1248 

3.7E-OB 1.3E-09 3.8E-08 2,3.7,8-TCDD TEO 

3.7E-08 5.4E-09 4.2E-08 Benzo(a)anthracene 

3.3E-07 4.9E-08 3.8E-07 Benzo(a)pyrene 

3.7E-08 5.4E-09 4.2E-08 Benzo(b)fluoranthene 

6.7E-08 9.9E-09 7.6E-08 Dibenzo(a.h)anthracene 

2.2E-08 3.2E-09 2.5E-08 lndeno(1,2,3-cd)pyrene 

7.1E-06 1.1E·06 8.2E-06 Aroclor-1248 

7.3E·10 2.7E-11 7.6E-10 2.4 ,6-Trlnitro\oluene 

2-Amino-4,6-dlnitrololuene 

4-Amlno-2,6-dlnllrotoluene 

HMX 

2.0E-08 3.4E-10 2.0E-08 ROX 

Aluminum 

5.BE-07 1.9E-08 5.8E-07 Arsenic 

Barium 

Mercuiy 

Total Risk Across Surface Soll -Area Bldg 171 1.8E-05 

Total Risk Across Surface/Subsurface Soll - Area Bldg 171 8.8E-06 

Non-Carcinogenic Hazard Ouolienl 

Prlmaiy Ingestion lnhalallon Dennal 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 4.9E-04 1.BE-05 

Liver 8.4E·04 5.BE-06 

Liver 1.3E-02 1.3E-04 

Liver. Blood 1.8E-03 1.2E-05 

Prostate 5.9E-04 1.0E-05 

CNS 7.3E-03 

Skin. CVS 1.2E·02 4.2E-04 

Kidney 4.3E-04 

CNS 5.0E-04 

Total Hazard Index Across Surface Soil - Area Bldg 171 

Total Hazard Index Across Surface/Subsurface Soil - Area Bldg 171 

Exposure 

Routes Total 

5.1E-04 

8.SE-04 

1.3E-02 

1.8E·03 

6.0E-04 

7.3E-03 

1.3E-02 

4.3E·04 

5.0E-04 

Total Risk Across Surface/Subsurface Soll - Bldg 171 - Hlslorica1 Data 6.0E-07 Total Hazard Index Across Surface/Subsurface Soll · Bldg 171 - Hlslorical Oala 3.7E-02 

Target Organ Analysis - Bu!lding 171 

Total Liver HI= 1.SE-02 
t--------i 

Total Kidney Hr= t---4_.3_E'--0_4_--i 

Total CVS HI= 1.3E-02 
1----------< 

Total Skin HI= 1.3E-02 
~----~ 

Tolal CNS HI= 7.7E-03 .._ ____ _, 
Total Blood HI = f--'-·B_:;E_-0_3_--< 

Tolal Pros1ate HI= ,____.:6,;,:.0_:;E_:-0_4 _ _, 



Medium 

Groundwater 

Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Adult 

Exposure Exposure 

Medium Point 

Water Onsite 

Chemical 

1,3-Dlnilrobenzene 

2.4,6· Trinitrololuene 

2,6·Dinilrotoluene 

2-Amino-4,6-0initrotoluene 

2-Nitrotoluene 

4-Amino-2,6-Dinitrololuene 

HMX 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lil hi um 

Manganese 

Nickel 

Vanadium 

Zinc 

Nltrite/Nitrate-N 

TABLE 9.9a. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs · FUTURE ADULT RESIDENT 

SWMU 13 (MINE FILL B) 

Ingestion 

2.?E-07 

4.0E-08 

9.4E-05 

2.4E-06 

NSWC c·RANE, CRANE, INDIANA 

Carcinogenic Risk 

lnhalal!on Dermal 

5.2E-09 

4.0E-09 

6.3E-07 

5.2E-09 

Total Risk Across Groundwater 

Exposure 

Routes Total 

2.7E-07 

4.4E-08 

9.5E-05 

2.4E-06 

9.SE-05 

Chemical 

1 ,3-Dinitrobenzene 

2,4,6-Trinilrololuene 

2,6-0initrololuene 

2-Amino-4,6-Dinitrotoluene 

2-Nitrotoluene 

4-Amino-2,6-Dinilrololuene 

HMX 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nilrile/Nitrale-N 

Total Liver HI= 

Total Kidney HI = 
Tolal CVS HI= 

Total GI Tract HI= 

Tolal Skin HI = 

Total Blood HI = 

Non-Carcinogenic Hazard Quo11en1 

Primary Ingestion lnhalalion Dermal Exposure 

Targel Organ Routes Total 

Spleen 3.0E-02 7.3E-04 3.1E-02 

Liver 1.8E·01 35E-03 1.BE·Ot 

CNS, Blood, Kidney 1.3E·02 40E-04 1.3E·02 

Liver 1.3E·01 14E-03 1 3E-Ol 

Spleen 7.5E-06 1.SE-05 2.5E-05 

Liver 2.2E-01 2.4E-03 2.2E-01 

Uver, Blood 2.0E-02 7.7E-05 2 OE-02 

Prostate 2.9E+OO 1.9E-02 2.9E+DO 

CNS 36E·02 7.7E-05 3 6E·02 

Blood 1.2E-03 1.7E-05 l.2E-03 

Skin. CVS 5.3E-02 1.tE-04 5 4E-02 

Kidney 8.SE-03 2.7E-04 9 OE 03 

GS 1.0E·02 3.2E-03 1.4E·02 

Kidney 3.4E-03 1.5E-04 3.6E·03 

FelotoxicitytGS/Bone 9.3E·03 1.6E-03 1.1E.02 

NA 3.2E·02 6.SE-05 3.2E·02 

NA 9.4E-01 2.0E·03 9.4E-01 

NA 

NA 5.SE-01 1.2E·03 5.SE-01 

CNS 9.6E·01 5.1E-02 1 OE+OO 

Body Weigh! 6.SE-02 7.3E-04 6 9E·02 

Kidney 2.3E-02 1.9E·03 2.5E·02 

Blood 5.SE-03 7.4E·06 5.BE-03 

Blood 8.6E-01 1.9E-03 8 7E-01 

Tolal Hazard Index Across Groundwaler 7.09E+OO 

5.5E-01 Total CNS HI = 1 1E.i.OO 

5.0E-02 Total Fetotoxicity HI = 1 IE-02 

5.4E·02 Total Body Weight HI = 6.9E-02 

2.5E·02 Total Pros1ale HI = 2 9E+OO 

5.4E-02 Total Bone HI = 1 1E-02 

9.1E-01 To1al Spleen HI = 3 1E-02 



Medium 

Sedimenl 

Surface Water 

Scenario Timelrame: Future 

Receptor Population: Resident 

Receptor Age: Adult 

Exposure Exposure 

Medium Point 

Chemical 

Sediment Sediment in Benzo(a)pyrene 

Gullies Oibenzo(a,h)anthracene 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

in Gullies Benzo{a)pyrene 

Benzo{b)fluoranthene 

lndeno(1,2,3-cd)pyrene 

2,4 ,6-Trinilrololuene 

2-Amino-4,6-0initrotoluene 

4-Amino-2,6-0initrotoluene 

HMX 

ROX 

Aluminum 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nitrate-N 

TABLE 9.9a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT 

SWMU 13 (MINE FILL 8) 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

7.2E-09 2.1E-o9 9.4E-09 Benzo(a)pyrene 

.1.4E-09 4.1E-10 1.8E-09 Dibenzo(a,h)anthracene 

Aluminum 

9.7E-08 6.6E-09 1.0E-07 Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

3.3E-10 3.9E-07 3.9E-07 Benzo(a)anthracene 

4.0E-09 8.2E-06 8.2E-06 Benzo(a)pyrene 

5.9E-10 1.2E-06 1.2E-06 Benzo(b)fluoranthene 

3.1E-10 6.7E-07 6.7E-07 lndeno(1,2,3-cd)pyrene 

8.SE-11 2.0E-10 2.9E-10 2.4.6-Trinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 

HMX 

4.3E-07 3.SE-07 7.9E-07 ROX 

Aluminum 

1.9E-08 1.7E-08 3.6E-08 Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nilrile/Nitrate-N 

Total Risk Across Gully Sediment 1.1E-07 

Total Risk Across Gully Surface Water 1.1E-OS 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ Routes Total 

CNS 2.6E-04 2_6E-04 

Skin. CVS 2.2E-03 1.5E-04 2.JE-03 

Kidney 6.2E-05 6.2E-OS 

Kidney 6.8E-05 3.1 E-06 7.1E-05 

Fetotoxicity/GS/Bone 7.SE-04 7.SE·D4 

NA 6.SE-03 6.SE-03 

NA 

CNS 8.7E-04 B.7E-0'1 

Kidney 15E-03 1.SE-03 

Liver 5.6E-OS 1.4E-04 1 9E-04 

Liver 3.1E-04 4.1E-04 7.3E-04 

Liver 7.7E-04 1.0E-03 1 BE-0:1 

Liver. Blood 1.1 E-04 5.0E-05 1 fiE-04 

Prostate 1.3E-02 1.1E-02 2 4E-02 

CNS 7.6E-OS 6.9E-DS 1.4E-04 

Skin. CVS 4.2E-04 3.BE-04 8.1 E-04 

Felotoxicity/GS/Bone 8.4E-05 6.1E-03 6.2E-03 

NA 2.3E-04 2.1E-04 4.4E-04 

NA 

CNS 3.SE-04 8.0E-03 B.4E-03 

Kidney 2.0E-04 6.9E-03 7.1E-03 

Blood 2.8E-04 2.6E-04 5.4E-04 

Total Hazard Index Across Gully Sediment 1.2E-02 

Total Hazard Index Across Gully Surface w;iter 5.04E-02 



Medium 

Sediment 

Surface Water 

Scenario Timeframe; Fulure 

Receptor Population: Resident 

Receptor Age: Adult 

Exposure Exposure 

Medium Point 

TABLE 9.9a. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, IN DIANA 

Non-Carcinogenic Hazard Quotienl 

Dermal Exposure 

Routes Total 

Sediment Mainstream Aluminum 3.SE-04 
i-------------i-----1----~-----1-------1-----------1-------1-----+-----+----+--------I 

Sediment l-A_n_tim_on..;.y ________ -i-----1----~-----1-------1---'--------1-------l-----+-----+----+---3._o_E-_o_4_--I 
Arsenic 3.3E-04 5.2E-03 

Surface Water Mainstream ROX 5.SE-05 1.2E-04 

Total Liver HI= 

Total Kidney HI= 

Total CVS HI = 

Total GI Tract HI= 

Total Skin HI = 

t-----------+-----+------1-----+-------+-----------+-------r------i-----+----t--------j 
Surface Water Barium 1.1 E-03 1.1 E-03 

Total Risk Across Mainstream Sediment 

Total Risk Across Mainstream Surface Water 

Total Target Organ Hazard Index for Gully Surface Water end Sed~im_e_n_t __ ~ 

2.9E-03 Total CNS HI= 9.?E-03 

B.?E-03 Total Fetotoxicity Ht= 6.9E-03 

3.1 E-03 Total Proslate HI= 2.4E-02 

6.9E-03 Total Bone HI= 6.9E-03 

3.t E-03 Total Blood HI= 7.0E-04 

2.3E-07 

4.0E-09 
~----~ 

3.6E·02 Total Hazard Index Across Mainstream Sedimenl 
1---------1 

Total Hazard Index Across Mainsfream Surface waler 

Total Target Organ Hazard Index for Mainstream Surface Water and Sediment 

Total Kidney Hr= ,_ __ 4_.6_E_-o_3_-----< 

Total CVS HI = l----'5"'.2"E'"--0"3---l 

Total Skin HI= ._ _ _:5...:.2:.;;Eo..-0;.;3 _ __, 

Total CNS HI = 1.BE-03 

Total Prostate HI= 1.2E-04 

Total Blood HI= 3.0E-04 

1.26E-03 
~----~ 



Medium 

Soil 

Soll 

Soll 

Scenario Tlmeframe: Future 

Receptor Populatlon: Residenl 

Receptor Age: Child + Adult 

Exposure Exposure 

Medium Point 

Soll Surface Soil 

Area Bldg 166 

Soil Surface and 

Subsur1ace 

Soll 

Area Bldg 166 

Soll Surface and 

Subsurface 

Soll 

Building 166 

Hlslorlcal Data 

Chemical 

2,3,7,8-TCDD TEO 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranlhene 

D!benzo(a.h)anthracene 

lndeno(1,2,3·cd)pyrene 

Aroclor-1248 

2,3,7,8-TCDD TEO 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Dlbenzo(a.h)anthracene 

lndeno(1.2,3·Cd)pyrene 

Aroclor-1248 

2,4,6·Trlnilrotoluene 

2-Amlno-4,6·d!nitrotoluene 

4-Amlno-2.6·dlni1rotoluene 

HMX 

RDX 

Aluminum 

Arsenic 

Barium 

Mercury 

TABLE 9.10a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs- TOTAL RESIDENTIAL ILCRS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion lnhalaUon Dermal Exposure 

Routes Total 

1.7E-07 5.9E-09 1.BE-07 2,3,7.8-TCDD TEO 

3.9E-09 5.7E-10 4.SE-09 Benzo(a)anlhracene 

5.1E-08 7.SE-09 5.9E-08 Benzo(a)pyrene 

7.1E·09 1.0E-09 B.1E-09 Benzo(b)fluoranlhene 

Dlbenzo(a.h)anthracene 

3.2E-09 4.7E-10 3.7E-09 lndeno(1.2,3·cd)pyrene 

1,SE-05 2.4E-06 1.BE-05 Aroclor· 1248 

1.SE-07 5.1E-09 1.6E-07 2,3,7,8·TCDD TEO 

2.2E-09 3.3E-10 2.SE-09 Benzo(a)anthracene 

5.1E·08 7.SE-09 5.9E·OB Benzo(a)pyrene 

7.1E-09 1.DE-09 B.1E-09 Benzo(b)lluoranthene 

Dlbenzo(a,h)anthracene 

1.SE-09 2.7E·10 2.1E-09 lndeno(1,2.3·cd)pyrene 

7.BE-06 1.2E-06 9.0E-06 Aroclor-1248 

9.SE-09 3.4E-10 9.SE-09 2.4.6-Trinilrololuene 

2·Amlno·4,6·dinitrotoluene 

4-Am lno·2 ,6·dini!rololuene 

HMX 

3.6E-08 6.1E·10 3.7E-08 RDX 

Aluminum 

1.9E-06 6.3E-08 1.9E-06 Arsenic 

Barium 

Mercury 

Total Risk Across Surface Soll - Area Bldg 166 1.8E·05 

Primary 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 

Liver 

Liver 

Uver, Blood 

Prostate 

.CNS 

Skin, CVS 

Kidney 

CNS 

Non-Carcinogenic Hazard Ouolienl 

lnges11on lnhalallon Dermal 

Total Hazard Index Across Surface Soil · Area Bldg 166 

Exposure 

Routes Total 

Total Risk Across Surface/Subsurface Soll - Area Bldg 166 9.2E·06 Tolal Hazard Index Across Surface/Subsurface Soil ·Area Bldg 166 

Tatar Risk Across Surface/Subsur1ace Soil· Bldg 166 ·Historical Data 2.0E·06 Total Hazard Index Across Sur1ace/Subsur1ace Soll· Bldg 166 ·Historical Data 

Target Organ Analysis - Building 166 

TotalllverHI=~ 
Total Kidney HI= 

Total CVS HI = 
Total Skin HI = 

Total CNS HI=§ 

Total Blood Hl = 

Total Prostate HI= 



Medium 

Soll 

Soil 

Soll 

TABLE 9.10a. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs ·TOTAL RESIDENTIAL ILCRS 

SWMU 13 (MINE FILL 8) 

NSWC CRANE, CRANE, INDIANA 

Scenar1o Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Child+ Adull 

Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Ououenl 

Medium Po!nl 

Soll 

Soll 

Soil 

Surface Soll 2,3,7,B·TCDD TEO 

Area Bldg 171 Benzo(a)anthrecene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Dlbenzo(a,h)anthracene 

lndeno(1,2,3-cd)pyrene 

Aroclor-1248 

Surface and 2,3.7,8-TCDD TEO 

Subsurface Benzo(a)anlhracene 

Soll Benzo(a)pyrene 

Area Bldg 171 Benzo(b)fluoranthene 

Olbenzo(a.h)anthracene 

lndeno{1,2 ,3-cd)pyrene 

Aroclor· 1248 

Surface and 2,4,6-Trinltrotoluene 

Subsurface 2-Amlno·4.6·dinitrotoluene 

Ingestion Inhalation Dermal 

3.BE-07 1.3E-OB 

1.3E-07 2.0E-08 

1.2E·06 1.BE-07 

1.3E·07 2.0E-08 

2.SE-07 3.BE-08 

a.OE-OB 1.2E·OB 

5.4E·05 B.SE-06 

1.3E·07 4.GE-09 

1.3E·07 2.0E-oa 

1.2E-06 1.SE-07 

1.3E-07 2.0E-08 

2.4E·07 3.BE-08 

7.9E·08 1.2E-08 

2.GE-05 4.1E-06 

2.7E-09 9.7E-11 

Exposure 

Routes Total 

3.9E-07 

1.SE-07 

1.4E-06 

1.5E·D7 

2.SE-07 

9.1E-OB 

6.2E·05 

1.4E-07 

1.SE-07 

1.4E·06 

1.SE-07 

2.BE·07 

9.1E·OB 

3.0E-05 

2.BE-09 

2,3,7,B·TCDD TEO 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Dlbenzo(a,h)anthracene 

lndeno( 1.2.3-cd)pyrene 

Aroclor-1248 

2,3,7,8-TCOD TEO 

Benzo(a)an!hracene 

Benzo(a)pyrene 

Benzo(b)lluoranlhene 

Oibenzo{a,h)anthracene 

lndeno( 1.2.3-cd)pyrene 

Aroclor-1248 

Prtmary 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver 

Liver 

lngesllon lnhalalion Dermal Exposure 

Routes Tolal 

2,4,6-Trinllrotoluene 

2·Amino-4,6-dinitrotoluene 

4-Amlno-2,6-dinltrotoluene Soll 4-Amino·2,6·dinllrotoluene Liver 

Building 171 f-H_M_x ________ -+----+----+----+-----+H_M_x _______ --t __ L;;..lv-'e-'-''.;;.Bl_oo_d'---+-----+-----+-----+-------i 

Historical Data ROX 7.2E-OB 1.2E·09 7.3E-OB ROX Prostale 
f-----~-----+-~~~+-~-~+--~-+------+----------1------r-----r-----r--~--r-----~-1 
Aluminum Aluminum 

Arsenic 2.0E-06 6.9E-08 2.1E-06 Arsenic 

Barium Barium 

Mercury Mercury 

Total Risk Across Surface Soil ·Area Bldg 171 6.5E-05 

Total Risk Across Surface/Subsurface Soll· Area Bldg 171 3.2E-05 

Total Risk Across Surface/Subsurface Soll· Bldg 171 • Hlstorlcal Data 2.2E-06 

CNS 

Skin. CVS 

Kidney 

CNS 

Tolal Hazard Index Across Surface SoU ·Area Bldg 171 

Total Hazard Index Across Surface/Subsurface Soil - Area Bldg 171 

Total Hazard Index Across Surface/Subsurface Soll - Bldg 171 - Hislorical Data 

Target Organ Analysis· Building 171 

Total UvecHI=~ 
Total Kidney HI= 

Total CVS HI= 

Tola! Skin Hl = 

To!alCNS HI=§ 

Tolal Brood HI = 

Tolal Prostale HI = 



Medium 

Groundwater 

Scenario Timeframe: Future 

Aeceplor Population: Resident 

Receptor Age: Child + Adult 

Exposure Exposure 

Medium Point 

Water Onsile 

Chemical 

1,3-0initrobenzene 

2,4,6-Trinitrotoluene 

2 ,6-0initrotoluene 

2-Amino-4,6-Dinitrotoluene 

2-Nitrotoluene 

4-Amino-2,6-Dinilrotoluene 

HMX 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese 

Nickel 

Vanadium 

Zinc 

Nitrite/Nitrate-N 

TABLE 9.10a. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs ·TOTAL RESIDENTIAL ILCRS 

SWMU 13 (MINE FILL B) 

Ingestion 

4.3E-07 

6.5E·08 

1.5E·04 

3.9E·06 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk 

lnhalalion Dermal 

7.SE-09 

6.0E-09 

9.4E-07 

7.7E-09 

Total Risk Acros.s Groundwater 

Exposure 

Routes Tolal 

4.4E-07 

7.1E-08 

1.5E-04 

3.9E·06 

1.GE-04 

Chemical 

1,3-Dinitrobenzene 

2,4.6-Trinitrotoluene 

2,6-Dinilrotoluene 

2-Amino-4,6-Dinitrotoluene 

2-Nitrotoluene 

4-Amino-2,6-Dinitrotoluene 

HMX 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lil hi um 

Manganese 

Nickel 

Vanadium 

Zinc 

Nitrite/Nitrale-N 

Primary 

Target Organ 

Spleen 

Liver 

CNS. Blood, Kidney 

Liver 

Spleen 

Liver 

Liver. Blood 

Prostate 

CNS 

Blood 

Skin, CVS 

Kidney 

GS 

Kidney 

Fe1oloxicity/GS/Bone 

NA 

NA 

NA 

NA 

CNS 

Body Weight 

Kidney 

Blood 

Blood 

Total LiverHI=~ 
Total Kidney HI= 

Tolal CVS HI= 

Total GI Tract Hr= 

Total Skin HI= 

Total Blood HI= 

Non-Carcinogenic Hazard Ouolienl 

lngeslion Inhalation Dermal 

Total Hazard Index Across Groundwater 

Exposure 

ROlJ1es Tolal 

Total Fetoloxi.cily HI = 
Total CNS HI=~ 

Total Body Weight HI= 

Tolal Prosla1e HI= 

Tolal Bone Hl = 

Total Spleen HI= 



Medium 

Sediment 

Surface Waler 

Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Child + Adult 

Exposure Exposure 

Medium Point 

Chemical 

Sediment Sediment in Benzo(a)pyrene 

Gullies Dibenzo(a ,h)anlhracene 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

in Gullies Benzo(a)pyrene 

Sanzo (b) f I uo ran the ne 

lndeno(1.2.3-cd)pyrene 

2,4 ,6-Trinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 

HMX 

RDX 

Aluminum 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nitrite/Nitra!e-N 

TABLE 9,10a. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - TOTAL RESIDENTIAL ILCRS 

SWMU 13 (MINE FILL B) 

NSWC CRANE, CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation De rm.al Exposure 

Routes Total 

2.7E-OB 7.BE-09 3.4E-OB Benzo(a)pyrene 

5.0E-09 1.5E-09 6.5E-09 Dibenzo(a ,h)anlhracene 

Aluminum 

3.6E-07 2.4E-08 3.BE-07 Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

2.5E-09 5.BE-07 5.BE-07 Benzo(a)anthracene 

3.1E-OB 1.2E-05 1.2E-05 Benzo(a)pyrene 

4.6E-09 1.BE-06 1.BE-06 Ben zo (b )f I uo ran lh e ne 

2.4E-09 1.0E-06 1.0E-06 lndeno(1,2,3-cd)pyrene 

6.5E-10 3.0E-10 9.5E-10 2.4 ,6-Trinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2.6-Dinilro!oluene 

HMX 

3.3E-06 5.3E-07 3.9E-o6 ROX 

Aluminum 

1.5E-07 2.6E-OB 1.7E-07 Arsenic 

Chromium 

Iron 

Lead 

Manganese 

Vanadium 

Nilrite/Ni\rate-N 

T ala I Risk Across Gully Sedimenl 4.2E-07 

Total Risk Across Gully Surface Water 2.0E-05 

Primary 

Target Organ 

CNS 

Skin, CVS 

Kidney 

Kidney 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes To1al 

Fetotoxicity/GS/Bone 

NA 

NA 

CNS 

Kidney 

Liver 

Liver 

Liver 

Liver. Blood 

Prostate 

CNS 

Skin, CVS 

Feta toxicity/GS/Bone 

NA 

NA 

CNS 

Kidney 

Blood 

Tolal Hazard Index Across Gully Sedimentl--------1 

Total Hazard Index Across Gully Surface water~------' 



Medium 

Sediment 

Surface Waler 

Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Child + Adull 

Exposure Exposure 

Medium Point 

Sediment 

TABLE 9.10a. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - TOTAL RESIDENTIAL ILCRS 

SWMU 13 (MINE FILL B) 

NSWC CRANE. CRANE, IN DIANA 

Primary 

Target Organ 

CNS 

Sediment Antimony Blood 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

3.SE-04 

Exposure 

Routes T olal 

3.SE-04 

r-----------t-----;-----;----t-------i-----------t--------1r-----+-----t----t--------t 
Arsenic Skin, CVS 

Cadmium Kidney 

Iron NA 

Manganese CNS 

Vanadium Kidney 

Surface Water Mainslream ROX Prostate 
f------------+-----+------+----+------+----------+--------1'------1-------+-----f---------1 

Surface Water Barium Kidney 

Total Risk Across Mainstream Sediment 8.SE-07 Total Hazard Index Across Mainstream Sediment 3.SE-04 

Total Hazard tndex Across Mainslream Surface waler 
~----~ 

Total Risk Across Mainstream Surface Water.__2"-. .;..0E"--.;..08'----' 

Total Target Organ Hazard Index far Gully Surface Water and Sediment 

Total liver HI=§ Total CNS HI=§ 
Total Kidney HI= Total Feloloxicity HI= 

Total CVS HI= Total Prostate HI= . 

Total GI Tract HI= To!al Bone HI= 

Total Skin HI= Total Blood HI= 

Total Target Organ Hazard Index for Mainstream Surface Water and Sediment 

Total Kidney HI=§ Tolal CNS HI= ~.SE-04 
Total CVS Hl = Total Prostate HI = 

Total Skin HI= Total Blood HI= 



APPENDIX 1.2 

IEUBK CHILD LEAD MODEL 
AND 

TRW ADULT LEAD MODEL RESULTS 
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Prob. Density (Blood Pb) 
50 

40 

30 

20 

10 

1 2 3 4 5 6 7 8 9 10 11 12 

Blood Pb Cone (ug/dL) 

Cutoff= 10.000 ug/dl 
Geo Mean= 1.886 
GSD= 1.600 
% Above = 0.019 
% Below = 99.981 

Age Range = 0 to 84 months 
Time Step= Every 4 Hours 
Run Mode = Research 



LEAD MODEL FOR WINDOWS Version 1.0 

Model Version: 1.0 Build 261 
User Name: 
Date: 
Site Name: 
Operable Unit: 
Run Mode: Research 

The time step used in this model run: 1 - Every 4 Hours (6 times a day). 

****** Air ****** 

Indoor Air Pb Concentration: 30.000 percent of outdoor. 
Other Air Parameters: 

Age 

.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Time 
Outdoors 
(hours) 

1.000 
2.000 
3.000 
4.000 
4.000 
4.000 
4.000 

****** Diet ****** 

Ventilation 
Rate 

(m"'3/day) 

2.000 
3.000 
5.000 
5.000 
5.000 
7.000 
7.000 

Age Diet Intake(ug/day) 

.5-1 5.530 
1-2 5.780 
2-3 6.490 
3-4 6.240 
4.:.5 6.010 
5-6 6.340 
6-7 7.000 

****** Drinking Water ****** 

Water Consumption: 
Age Water (L/day) 

.5-1 0.200 
1-2 0.500 
2-3 0.520 
3-4 0.530 
4-5 0.550 
5-6 0.580 
6-7 0.590 

Lung 
Absorption 

(%) 

32.000 
32.000 
32.000 
32.000 
32.000 
32.000 
32.000 

Drinking Water Concentration: 4.500 ug Pb/L 

****** Soil & Dust ****** 

Multiple Source Analysis Used 
Average multiple source concentration: 30.300 ug/g 

Outdoor Air 
Pb Cone 

(ug Pb/m"'3) 

0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 

Mass fraction of outdoor soil to indoor dust conversion factor: 0.700 
Outdoor airborne lead to indoor household dust lead concentration: 100.000 
Use alternate indoor dust Pb sources? No 

Age Soil (ug Pb/g) House Dust (ug Pb/g) 



.5-1 29.000 30.300 
1-2 29.000 30.300 
2-3 29.000 30.300 
3-4 29.000 30.300 
4-5 29.000 30.300 
5-6 29.000 30.300 
6-7 29.000 30.300 

****** Alternate Intake ****** 

Age Alternate (ug Pb/day) 

.5-1 0.000 
1-2 0.000 
2-3 0.000 
3-4 0.000 
4-5 0.000 
5-6 0.000 
6-7 0.000 

****** Maternal Contribution: Infant Model ****** 

Maternal Blood Concentration: 2.500 ug Pb/dL 

***************************************** 
CALCULATED BLOOD LEAD AND LEAD UPTAKES: 
***************************************** 

Year 

.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Year 

.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Air 
(ug/day) 

0.021 
0.034 
0.062 
0.067 
0.067 
0.093 
0.093 

Soil+Dust 
(ug/day) 

0.726 
1.152 
1.156 
1.164 
0.867 
0.783 
0.740 

Diet 
(ug/day) 

2.648 
2.767 
3.118 
3.017 
2.924 
3.092 
3.416 

Total 
(ug/day) 

3.826 
5.030 
5 .460 
5 .400 
5.063 
5.241 
5.545 

Alternate 
(ug/day) 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

Blood 
(ug/dL) 

2.1 
2.1 
2.0 
1. 9 
1. 7 
1.6 
1. 6 

Water 
(ug/day) 

0.431 
1.077 
1.124 
1.153 
1.204 
1.273 
1.296 



Calculations of Preliminary Remediation Goals (PRGs) 

Calculations of Blood Lead Concentrations (PbBs) ·Adult Recreational User 
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee 

Version date 05/19/03 

R fcial/matcrnul x x Fetal/maternal PbB ratio 

BKSF x x Biokinetic Slope Factor ug/dL per 
ug/day 

GSD; x x Geometric standard deviation PbB -----
PbB0 x x Baseline PbB ug/dL 

!Rs x Soil ingestion rate (including soil-derived indoor dust) g/day 

lRs+n x Total ingestion rate of outdoor soil and indoor dust g/day 

Ws x Weighting factor; fraction of IRs+D ingested as outdoor soil 

KsD x Mass fraction of soil in dust 

AFs.D x x Absorption fraction (same for soil and dust) 

EFs.o x x Exposure frequency (same for soil and dust) days/yr 

ATs.n x x Averaging time (same for soil arid dust) days/yr 

PbBadult PbB of adult worker, geometric mean ug/dL 

PbBr. .. 1,0.95 95th percentile PbB among fetuses of adult workers ug/dL 

PbBt Target PbB level of concern (e.g., 10 ug/dL) ug/dL 

P(PbBr.,.1 > PbB,) Probability tha·t fetal PbB > PbB,, assuming lognormal distribution % 

Equation I does not apportion exposure between soil and dust ingestion (excludes w_,, Kw). 

When I Rs= IRs+IJ and Ws = 1.0, the equations yield the same PbB,.""'·"·''·'· 

*Equation 1, based on Eq. 1, 2 in USEPA (1996). 

PbB ndult = (PbS*BKSF*IRs+o*AFs,0 *EF5/AT5.0) + PbB0 

PbB fetal, 11.95 = PbB.," 1111 * (GSD; 1.
645 * R) 

**Equation 2, alternate approach based on Eq. l, 2, and A-19 in USEPA (1996). 

PbB adult = PbS*B KSF*([(!Rs+r,)* AFs*EFs*W sl+[Ksn *(IR5• 0 )*( 1-W s)* AF0 *EF0 ])/365+PbB0 

PbB fetal, 11.95 = PbB.,"1111 * (GSD; 
1 
"
645 

* R) 

Source: U.S. EPA ( 1996). Recommendations of the Technical Review Workgroup for Lead 
for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil 

0.4 0.4 0.4 

2.1 2.3 2.1 2.3 

1.5 1.7 1.5 1.7 

0.100 0.100 

0.100 0.100 

1.0 1.0 

0.7 0.7 

0.12 0.12 0.12 0.12 

52 52 52 52 

365 365 365 365 

1.5 1.7 1.5 1.7 

4.7 6.2 4.7 6.2 

10.0 10.0 10.0 10.0 

0.4% 1.3% 0.4% 1.3% 

Prinlt.::d :V14/2005 8:42 AM 



Calculations of Preliminary Remediation Goals (PRGs) 

Calculations of Blood Lead Concentrations (PbBs) ·Construction Worker 
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee 

Version date 05/19/03 

PbS x x Soi I lead concentration 

Rrc1allnrn1i.:rnal x x Fetal/maternal PbB ratio 

BKSF x x Biokinetic Slope Factor 

GSD 1 x x Geometric standard deviation PbB 

PbB0 x x Baseline PbB 

!Rs x Soil ingestion rate (including soil-derived iodoor dust) 

IRs+1> x Total ingestion rate of outdoor soil and indoor dust 

Ws x Weighting factor; fraction of IRs.ri ingested as outdoor soil 

K.m x Mass fraction of soil in dust 

AFs.1> x x Absorption fraction (same for soil and dust) 

EFs.1> x x Exposure frequency (same for soil and dust) 

ATs.1> x x Averaging time (same for soil and dust) 

PbB,i1u1t PhR of adult worker, geometric mean 

PbBr•tal, o.95 95th percentile PbB among fetuses of adult workers 

PbBt Target PbB level of concern (e.g., 10 ug/dL) 

P(PbBretal > PbB,) Probability that fetal PbB > PbB., assuming lognormal distribution 

I Equation I does _not apportion exposure between soil and dust ingestion (excludes W ,, K,,,). 

When !Rs = IRs.u and W s = 1.0, the equations yield the same PbB,,.,1.o.os· 

*Equation 1, based on Eq. l, 2 in USEPA (1996). 

PbB adult= (PbS*BKSF*IRs+u*AFrn*EF5/ATrn) + PbB0 

PbB r,·1111, 11.95 = PbBauull * (GSD, 
1 
"'·' * R) 

**Equation 2, alternate approach based on Eq. 1, 2, and A·19 in USEPA (1996). 

ug/g or ppm 

ug/dL per 
ug/day 

ug/dL 

g/day 

g/day 

da s/yr 

days/yr 

ug/dL 

ug/dL 

ug/dL 

% 

PbB mlult = PbS *B KSF*([(IR,. 1,)* AFs*EF,*W sl+[Ks1>*CIRs.1>)*( 1-Ws)* AF0 *EFnlJ/365+PbB0 

PbB f'etul, 11.95 = 

Soun·c: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead 
for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soll 

29 29 29 29 

0.9 0.9 0.9 0.9 
0.4 0.4 0.4 0.4 

---- ---------
2.1 2.:1 2.1 2.:1 

------·-- ----·--~-----

1.5 1.7 1.5 1.7 

0.050 0.050 

0.050 0.050 

1.0 1.0 

0.7 0.7 

0.12 0.12 0.12 0.12 

150 150 150 150 

365 365 365 365 

1.5. 1.7 1.5 1.7 

4.7 6.1 4.7 6.1 

10.0 10.0 10.0 10.0 

0.4% 1.3% 0.4% 1.3% 

Printed :Vl4120tl) 8:)2 AM 



APPENDIX 1.3 

WEIGHTED AVERAGES OF COPCS FOR THE SIX BUILDING 
AREAS INVESTIGATED IN THE BIOREMEDIATION PROGRAM 

(HISTORICAL DAT A) 



Location ROX HMX 
Average BLDG 165 0.51 1.08 
weighted avg BLDG 166 1.96 1.44 
weighted avg BLDG 168/2500 2.24 1.61 
weighted avg BLDG 171 3.89 191 
weighted avg BLDG 173 3.59 2.13 
Average BLDG 174 0.25 0.25 

H:\SWMU13RAGS-Dtables\Tablel-1 Appendix I.xis 

Table 1-1 
Weighted Averages of COPCs for Historical Data 

SWMU 13 

246TNT 2A46DT 4A26DT ALUMINUM 

0.24 2.56 0.19 12,966 
1.89 0.40 0.45 14,313 
1.36 0.36 0.37 12,849 
0.53 0.37 5.52 15,834 

0.80 0.49 0.49 13,175 
0.25 0.25 0.25 7,557 

ARSENIC BARIUM MERCURY 
8.17 100.7 0.048 
7.44 74.9 0.211 
7.94 77.0 0.099 
8.10 65.6 0.326 
7.68 81.7 0.030 

5.02 75.5 0.042 

4/13/2005 



APPENDIX 1.4 

EMAIL AND SUMMARY MEMORANDUM 
REGARDING ESTIMATION OF DERMAL PERMEABILITY 

COEFFICIENT FOR PAHs 



Jackman, Tom 
From: 
Sent: 
To: 
Subject: 

Simon.Ted@epamail.epa.gov 
Tuesday, July 18, 2000 8:45 AM 
JackmanT@ttnus.com 
Re: Charleston NWSC 

Please use the new dermal guidance except for SVOCs in water, e.g PAHs in 
surface water. If you have these, call me at 404-562-8642. The R9 PRGs should 
be used for screening COPCs at an HQ=0.1 and risk = 1 E-6. The rest of the 
guidance is correct. Email me with other questions. 

Ted W. Simon, Ph.D., D.A.B.T. 
Toxicologist 
EPA Region 4 
Voice: 404-562-8642 
Fax: 404-562-8566 
E-mail: simon.ted@epa.gov 

1--------+-----------------------> 
I I JackmanT@ttnul 
I I s.com I 
I I 
I I 
I I 

I 
0111412000 I 
10:20 AM I 

I I I 
1--------+-----------------------> 
>-------------------------------------------------------1 
I I 
I To: Ted Simon/R4/USEPA/US@EPA 
I cc: I 
I· Subject: Charleston NWSC 
>:---------------·---------------------------------------1 . 

Dr. Simon, 

My name is Tom Jackman and I work in the risk assessment section of TtNUS in 
Pittsburgh. I have been doing risk assessments for the Naval Weapons 
Station Charleston (NWSC) for the past few years. We are about to start two 
new risk assessments for SWMU 10 and SWMU 36 and would like to know if there 
are any changes in Region IV that we should be aware of. For example, 
should we make use the new Interim Dermal Guidance, Part E of RAGS? Also, 
we have been using the Region Ill ABC tables for screening. Should we now 
use Region IX's PRG tables? I got Region IV's latest Human Health Risk 
Assessment Bulletin from your Web Site and am following its guidance. Does 
this give Region IV's latest guidance? 

I appreciate any information you can provide. 



Thanks, 

Tom 



4WD-OTS 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION4 

61 Forsyth Street 
Atlanta, Georgia 30303-3104 

April 27, 2001 

MEMORANPUM 

SUBJECT: 

FROM: 

TO: 

CC: 

Estimation of the Dermal Permeability Coefficient for P AHs for Coal-Tar 
Shampoo Experiments 

Ted W. Simon, PhD, DABT 
Toxicologist 
Office of Technical Services 

Dan Stralks 
Risk Assessor, Region 9 

Elmer W. Akin, Chief, OTS 
David Bennett, OSWER 
Linda Birnbaum, ORD 

The purpose of this memo is to privide a written version of the calculations that support 
my objection to. the water pathway method in the current version of the Risk Assessment 
Guidance for Superfand, Volume 1: Part E, Supplemental Guidance for Dermal Risk Assessment, 
Interim Guidance. My objection to the current method for assessing dermal risk from SVOCs in 
water stems a site-related situation. At a golf course at a closing military base, benzo(a)pyrene 
was found in surface water at sub-ppb concentrations. The method and calculations returned to 
me by the dermal workgroup indicated a risk greater than lE-04. To me, this result did not make 
sense. P AHs are essentially insoluble in water and would have difficulty penetrating unbroken 
skin. 

Summary 

Using measurements of dermal uptake froni a coal-tar shampoo event, I calculated a 
permeability coefficient for PAHs (benzo(a)pyrene) that was more than ten orders' of magnitude 
lower (lOE-10) than the value presented in the dermal guidance. The value presented in the 
dermal guidance is 7.7E~Ol·cm/hr. The value calculated below is 6.4E-11 cm/hr. 

s- Therefore, one could say the uncertainty in dermal exposure for P AHs by 
the water pathway is greater than a billion fold. 

Obviously, this presents a difficulty for risk-based decision-making. 
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Origin of the Value in the Dermal Guidance. 

The calculation of risk by the dermal workgioup used a regression equation to estimate 
the permeability coefficient, ~' and this regression equation is problematic. As indicated at a· 
recent presentation, the regression equation vastly overestimates ~ for SVOCs. 

The empirical regression equation used to estimate .~ is: 

log KP= -2.80 + 0.67logK
0

w - 0.0056 MW 
(1) 

For benzo(a)pyrene, with values oflog ~w = 5.66 and MW= 250, the value of K.p is 0.39 
cm/hr if "log" means base 10 logarithms or 0.66 if"log" means Naperian "logarithms. I was not 
able to obtain the value of0.77 in the table in Appendix B of the dermal guidance. 

Estimation of~ from the Shampooing Experiment 

To ascertain the uncertainty in~' I estimated a value froin an experiment in which 
volunteers shampooed with coal tar shampoo containing known concentrations of pyrene and 
benzo(a)pyrene. Urinary hydroxypyrene was measure<:! for two days following shampoo 
application. 1 · 

From these data, I was able to develop a value for ~· These data are shown in the 
textbox below: 

Asswnptions 
2) All BaP and pyrene absorbed is also excreted 
3) _No other shampoo components are excreted as OH-pyrene 

4) t'event calculated using Appendix A is reasonable 

1Van Schooten F-J, Moonen EJC, Rhijnsberger E, v~ Agen B, Thijssen HHW, kleinj~ 
JCS (1994) Dermal uptake of polycyclic aromatic hydrocarbons after hairwash with coal-tar 
shampoo. Lancet 344, 1505-1506. 
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·The equation for the dermally absorbed dose for exposures shorter than 2.4* 'tevent is: 

6 'l' event t event 

(2) 

Rearranging to solve for~ gives: 

-

DA event K = ------;::::::==== p 

2FA Cw 6 "C event t event 

(3) 

Using a weighted average ofpyrene and BaP, the MW of the absorbed chemicals is 210. 
Hence, if the total excretion is 33 nmol, this is 0.007 mg. For a scalp area of575 cm2

, D~1 is 
1.2E-05 mg/cm2

• Assuming that 1 kg of shampoo is 1 L in volume, the concentration of 
substances metabolized to OH-pyrene in the shampoo is 56 mg/kg+ 285 mg/kg= 341 mg/kg= 
341,000 mg/c:rp.3• The other values are ava:llable in Appendix B. 

m% . I.2E- 05 2 . 

KP= cm = 6.4E-11c'1zr 

2
:
1

. 
3 1 0 

mg/ . 6·2.64hr· 0.0166hr · 
· .4 E + 5 7 cm3 3.1416 

Hence, plugging in nUmbers gives a value of6.4E-11 cm/hr for~. 

Please let me know if you need further help 
. T.W. Simon/tws:4WD"'OTS:28642/06/04/7/A:\DISK11\APROl\MCD EC02.WPD 



APPENDIX J 

SUPPORTING DOCUMENTATION FOR THE ECOLOGICAL RISK ASSESSMENT 

SWMU 13 



APPENDIX J.1 

CHECKLIST FOR ECOLOGICAL RISK ASSESSMENT/SAMPLING 



. ( ..... ) .. 
· .. · .. 

" 

Checklist for Ecological Assessment/Sampling . 

I. SITE DESCRIPTION 

I. Si~-~ame: _,,,bl, S kLC _&,!A.i/f{ 

Location: S W&U / 3 - M'-~ Pt,·~ . B 

County: . M,4877 d 

2. Latitude: 3 ~. 84 3ZS . Longitude: - 8~. 8 3.35 3. 

3. What is 1he aA>roximate area of the site? _ __,4;....;;;..!J._. 4.___.~~Git"-'4 ... S"-'-------

4. Is ibis the first site visit? Ji?f ~ 0 no If no, atta<:h ~P report, of~ site visit(s.). If available. 

Date(s)ofprevi~sitevisit(s): ,1sr s;l1 #in' ,r~ &c>. Ass.Pn~N* .. 
~A. $',"r_~. l"~#'.-7'1 A/4'tlt'1r MAcilc.. ~o;c.· \.4'Nlt'~AflN"#?4N"/~( $'441#~:.V· 

5. Please attach to the checklist USGS lopograph~ map(s) of the site, if availabl~. 

. . . . , 
6. he aerial or other site photographs available?)(r yes 0 no lfyes, please attach any available photo(s) tO the site 

map at~ conclusion of this section. 

if'EP,(o~41:7".ldll ~urf "e w / .;0/vy· 4,-P~Oj/AL 



7. The land use on the site is: 

: -. % Urben 

_% RuraJ 

~% ReSidential 

..A'-~ ~pstrial ad light D beny)_ 

~% Agricultural 

. (Crops:~~~~..,.-~~~~~~) 

:..=:,_% Recreational 

The area surrounding the site is: 
· mi.le radius 

__ %Urban 

__ %Rural· 

__ % Residential 

""'.L/:..% 'n~nria• (lif~vy)- . 

--. % Agricultuial 

__ % Recreational 

{Describe; note· if.it is a pork, etc.) 

~. %-URcistttabed' w~o1'60 ~. "8<' % l::ftidisbDbed w"··~°'/ 

78 %.Qher A'/4),,.,l#f,'A&,,,/ ($;'Art -· _%.Other 

8. Has aw/ moveDient of~il ~ piac:e at dJe ~te?~ yes 0 no. lfyes, please idendfy the mOst likely cause qflhis 
di~: . 

__ Agricul~ural U~ 

-. _N~Bvents 

Please describe: 

-J5._ Heavy Equipment 

__ . Erosion 

._Mining 

Other --. 

I 
i 



) 

9. Do anY potentially sensitive envlroilmental ~ exist adjacent to-or in proximity to the site, e.g., Federal and State 
parlcs. N~onal and Slate monwnents, wetlands, prairie potholes? Remember.flood plains anrJ.'Wetl~nds are not 
always !'bvious; do no/ answer •no" withoUI cotifirming if(ormation. 

. . 
_. Please provide the scUce(s) ofinfOnnation USed to.idenlify these sensitive an:as, and indicate their general location 

on the site ID¥· ,. · .._ 

.. 
Io. What type of filcility is located at ~ site? . . 

0. Oiemical. 0 Waste disposal 

IS( Other{specify) _ __..s ..... ..J'"',,..,."""'"'¥/-"e. _________ _..._ ____ _ 

J 1. What are the suspeCted contaminants of concernp.t lhe site? lfknown,what are the maximum cOncentration levels? 

Vt>U Sl/O~s ;,,,s~/s. ~ Ex,/os,vis-. ·.· • .~ .... '•, " · · , , . . . . . 

12. aid any Potential routes of ~ff'-si~ migration of contaminanCs observed at the site: 

o(swat~ a Depressions . . . rirainage ditches 

. a Runoff 0 W'mdblown particulates 0 Vehicular traffic 

OOlher(specify) _____________________ _ 
.. 

·J3. Jfknown,wbatistheipptoximat~depthtothewatertable? 3' ..J.o 11 1 
. /MA: 1003 w114aol( ,,.,, .. / 

• '"" 

0~ 1 l'f POltM"il.,.) . 
f 4. Is lhe direction of surface nmoff' apparent from site observations? ~ yes 0 no Jf yeS, lo which of the following 

does the sur&ce runoff discharge? Indicate all that appJy. · 

~ Surface Water ... Ji! CiroundW.ter 0 Sewer 0 Collection_impoundment 

. IS. Is there a navigable ~terbody or tributary lo a navigable waterllody? Oyes'Sno 



I 
1. 

I 

i 
I 

. 16. Is there a waterbody anywhere on or in lhe vicinity of the site? If yes. also complete ~on Ill: Aqualic Habi1at . 
. ..., Checklist.- Non-Flowing Systems andlor Section IV: Aquatic Habitat ~iSt- Flowing Systems, 
. : ) . 

0 yes (approx. distance ______ ___, . jitno 

17. ls.there evidence offlooding?n yes~ no Wet~ and flood plains are not always obvious/ do not answer "no" 
without c01Jfuming·itfformation. lfyes. com~Iete Sectioo V: W~ Habitat CltecklisL . . . 
S-,1'£ ~j.-.,e.,-.,.s C:•"."''Cttre Cl. poor· '+o ·\t....-)' poo,,.. ~ .. r W4-1-/A,.'! p/AA'-fl" : · 

. . . ( """"""'" c.. •. So~· I ~cu-\/c.y ) . · ·. · ·. ., . . 
18. lfijfie14.gµi4ewas.~toaid~J)f~.ideatifi~~~.a~(~ •. ~~-~..-. .. ,, ... , ....... . 

. .. i,dentifying f8iina. (Use" i bliiilk~ if additiOnaf s;;ace is neeciCd ror·teii.i--··-·· ---· . . . 

19 •. Are any lhteatened and/or~~ (plant or animatfKnO'Ml"Urifthabit the area of the site? O )'ea a no 
q yes, you are requited to verify this it(ormation with the U.S. Fish antJ·WiJdJlfe Service. If speclCst identi.tics are 
~wn. pl~ list them~ . . . 

. . 
T '-'E .+".uoi4N4 lf "-+ ·hh'S .been o o.sc;.v~t:/ (!> ·N SWC t:!~4N4: 

Berl- No+ ~I- S,WMV ,I' 

20. Record wealher conditions ~-the tin:ie lhis' ~list wu prepared: 

DATE: ~#//· 03 
(SOflll(,C Mlfle~~, Co. So;,/ S-v,-vey) 

70 °.s T~a)erature C-Ct@ 7S.8: Normal daily high temperature 

w ... 4 Wind (direction/speed) NoN~ Precipitation (rain. _snow) 

'7 50 O/o Cloud cover· 
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IA. SUMMARY OF OBSERVATIONS AND SITE SETTING 

Light industry comprises 16% (3.2 acres) of SWMU 13 and eonsists of numerous buildings, an 
elaborate railroad system, covered walkways, asphalt and gravel roads, and gravel storage lay 
down areas. Open land comprises 78% of SWMU 13 and consists of 38.7 acres of maintained . 
grass. The remaining 6°.k (2.6 acres) of SWMU ·13 is wooded. For the spacial distribution of land 
use see the cover type as shown on Proposed Sample Locations Map (Figure 3-2) of the QAPP 
attached to this ~cological assessment checklist. 

The wooded areas can be described as three isolated riparian woodlots (see attached . 
photographs Figure 1-3u, 1-3y and 1-3dd). Sycamore, yellow poplar and sassafras are the 
dominant species in the tree canopy, with American elm, black cherry, red maple, white oak, ash 
sp. and black willow as associated species. Sassafras and flowering dogwood are common 
species in the understory. 

SWMU 13 drains mostly northwest toward tributaries of Boggs Creek and to a lesser extent to the 
southeast toward Turkey Creek tributaries. There is a network of numerous culverts (see 
attached photographs for culvert examples like Figure 1-3r, 1-3v and 1-3x) used to facilitate the 
drainage of SWMU 13 and divert surface water under Highway-18 (the site's perimeter road), 
Highway-45 (the main road that runs southeast of the SWMU) and the numerous railroads that 
traverse the site. In fact all 13 surface water samples collected during March or May of 2003 
were collected at or near a culvert. And, for the most part drainage ditches carry surface water to 

·these culverts; however, there are some intermittent streams (associated with the three riparian 
woodlots) found within the confines of SWM~ 13 that are also diverted off site via culverts. 

As noted above all of SWMU's 13 drainage flows into tributaries that .feeds either Boggs Creek or 
Turkey Creek (which also flows into Boggs Creek). Boggs Creek. in tum flows into Lake 
Gallimore near the southern boundary of NSWC Crane then continues to flow out of Lake 
Gallimore until it ultimately discharges into the East Fork of White River. 

At the time of this assessment slow to moderate flow was· observed on site at the intermittent 
streams associated with the riparian woodlots. However, the common . occurrence of aquatic 
receptors (i.e. fish and sediment invertebrates) maybe considered somewhat . unlikely. 
Furthermore, this site is an upland site well outside of FEMAs flood hazard area (Zone A). 
Additionally, Martin County soil survey considers this a poor to very poor site for wetland plants. 
and a very poor.site for wetland wildlife. With that said, several crayfish burrows were observed 
throughout the low laying areas within SWMU 13 and an adult fish (-12" long) was observed iri a 
pool just offsite but down stream of a raised culvert (see attached photograph Figure 1-3z). 

In addition to crayfish burrows, eastern cottontail rabbits, wild turkeys, tadpoles (see attached 
photograph Figure 1-3s) and a raccoon (see attached photograph Figure. 1-3ff) were also 
observed within SWMU 13. 

See attachiad SWMU 13 photographs, cover type map and photograph direction map to enhance 
site familiarity. 

Completed by @av R<iMA \.\N Affiliation T4 NUS 

Additional Preparers _______ -'--------------------

Site Manager 1'ALN &saHSICl 

Date ~ ·ZO· 03 

-~ 
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. IL TERRESTRIAL HABITAT CHECKLIST 

llA. WOOJ>ED 

~ .. 

I. AretherCany_~arealiattbesite?l(yes·a~ Ifno,gotoSectionllB:S~b~ 

2. What pel'CCllfagC ~ an:a of the site is wooded? UL_%. Z·" acres). l~icale the wooded area OD~ Sifc map 
which is attached to a copy of thi$ cbCclclist. · Pleast: identify what information was ~ to 4Ctermine·tbe ~ 

· ..areaoftbesife.-· · ..... · : · · ·- · ' 

. . 

. 3.. What is the cbninant.type of~t~ in~ ~ed ~? (Circle one: E~--_£~6ixed) J>i.>vide a . 
·. ··pho~ifavailable. . Q~ . . 

Dombiant plant, ifknown:. __ $...._~_..-c.4.....,m.._e""'r.__c...=-.-· --"""-------

4. What is the predominant size of the trees at the site? Use d~ameter at breast height. 

. 0 0-6in. 8'6'-12 in. 0 > 12 in • 

4qs~~c, 

S. Specify type o(~ present, ifknown. Provide a photograph. if available. 

JIB. SHRUB/SCRUB 

· :J. . Is ~b ve8etiation present at the site?D yesJCf·no. ff no, go to ~on IJC: Open Field. 

2. What percentage of the sir.; is coveRd by scrublslvub vegetation? ( __ % __ aaes). Indicate the areas of· 
shrubfscrub on the site ~- Please identify what information was used to '.determine this area. 

3. What is the dominant type of scrub/shrub veget8don, ifknqwn? Provide a photograph, if availabla. 

4. Whal~ the approximate average height of the scrub(sluub vegeiation? 

0 0-2 ft.. 0 2-S ft. ·D > S fl 



5. Based on site observations,_how dense is the scrub/shrub vegetation? 

... 0 DCnse D. Patchy D Sparse 

llC. · OPEN FIELD . 

J. ~there-e>pen~banen)fleacrmas~tattbesite? Dyes jitno.Ifyes.ple.ase 
· ·. incfK:ate the~ below: · · 

.. :0 Prairielpl~ :q.:~~ ... : ... .0·-0ldfic;ld:~. . . a. ~-(sPeclfy/.. ____ . _ .. _. -

2. What peroentage of~_site is open field? ( _. _% __ acres). Indicate the open fields OD the site map. 

3. Whai is/ai'e the domJnn planC(s)? PrO~~ a photogtaph, if available. 

4. WJiat is the approxUiwe average heig!tt of~ doniinant plant? __ -'-----

S. . Describe the:vegelation cover. 0 Dense 0 Sparse 0 Patchy 

HD. MISCELLANEoU~ . 

.b. · ~~~1esbi~ laab1uns presenfifUie site. Othei:than ~scnib/shiu"7 ~«>Pen riet~~ Ono. 
lfyes, identify and describe them below. . · . · · 

APP~ox,~A-k? 3, .4e~er oP ,A?;,.~,,..~_,,.,.,,e~ <::;~.,,..rs· 

. - . 
2. J:?escribe the temsbial miscellaneous babitat(s) and identij)r these area(s) on the site map • 

. 5"64' ·A#~1:.6eJ <:'a~r;c ~-".? • 

G~.,$ r F~.,~' 3 11 
- 8 '' ~,, ~~1/A J'. ·-o1 ·<:h~.rr- • 



3. What observations, if any, were made at the site regardiog the presence and/or absence ofinsects, fish. birds, 
mamitials. etc.? 

~O· Q11~si4•'1 .:L,,I/ 

·. 

. . 
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Jll.-AQUATICHABITATCHECKLIST-NON-FLOWJ~GSYSTEMS . #A 

Note: Aquatic systems are-often associated with W(l/and habitats. Please refer to Section Y. Wetland Habitat · 
Checklist. 

I. W..U. type: of open-water, non-flowing syStem is~ at ~e site? 

0 Natural (pond.·lalce) 
: 0 ~ally-cieated (lagoon, reservoir,~ i~) 

2. lfknown. what is the name(s) oflhe.waterbody(ies) on 0r adjacent to the ~te? 

. . 
· 3: lfa waterbody is.present. .what are its known uses (e.g.: recreation, navigation. etc.)? 

4. What is the approximate size <!fthe watcrbody(ies)? ____ ..,._.acre(s). 

~. Is any aqualic vegetation present? a yes Ono If yes, please idenlify·the type of Wgecation jlresCd ifmoWn. 

a Emergent ·a Submergent 0 Floating 

6. lfknown, what is the depth of the water?------...----------
7. What is ~ general composilion oflhe subsbate? Clleck all that apply. 

a Bedrock. 

0. Boulder{> I 0 in.) 

·D Cobble (2.5-JO in.) 

0 Gravel (0.1-2.5 in.) 

0 Sancl (coarse) 

a· Silt (fine) 

a Marl (ShellS) 

.. 0 Oay (slick). 

0 Muck (finelbiack) 

. 0 Debris" 

o Detricus 

0 Conciete 

0 ·Other(specify)_· -------------------

8. ~is~ source of water in the waterbody? 

a River/Stream/Creek 0 .Groundwater a Other (specify). ______ _ 

0 Industrial discharge 0 Surface runoff 



·: .. ::) 
. . 

9. Is there a discharge from lhe site to the waterbody? ·a yes o no Ifyes. please describe this 
discharge and its path . 

.io. Is:there a dischatie fi'om lhC waterbody? a yes Ono· lfyes, and ihe inf~~ is avail!lbfe. i~ fi'om the ~ . 
below the environment~ which the·wateroody discharges. · .. ..... ...... . ...... . 

ORiver/S~ 0 onsite o··oflSiie 

O ·Groundwater a onsitc 0 oftSite 

0 Wetland El onsite 0 oftSite Distance. _______ _ 

a· lmpoundment .a ons~ 9 c>mite 

11. ldentify"any faeld measurements and observations of water qllality that were made. For those parameters for .which 
data \\ete collected provide the measurement and the uni~ of measure below:· 

Area 

Depch (average) 

pH 

· Dmolved oxygen 

Salinity 

Turbidi_ty (clear, slightly turbid,. turbid, opaque) (Secchi disk depth ____ ) 

Other (specify) 

12. DcScribe observed color and an:a of coloration. 

13. Made the open-~ter, non-flowing system _on the site map altached to this checkliSt. 



·) 
•. ~! . 

.14. WharobsCrvations. if any, wete made at the W&terOOcJY regarduig the presence· and/or ~mce ofbCiithic 
macroinverteb:ates. fish, birds, mammals, etc.? 

\ . 

., 

.... 



·:·:~) . IV. AQUATIC HABl'.f AT .CHECKLIST- FLOWING SYSTEMS 

) 
.. 

Note:. . Aquatic SP.tenu are often associatedwi;lh wetland habitats. Pie.as~ refer to S~tion Y. Wetland HabilaJ 
CheckJlSL 

I. -~ type(s) of flowing water System(~) is (are) ~ent at the s~? 

a-River · 
0 Piywash 

;a_.Artificlally .. 
created 
(ditch, etc.) 

0 Stream . 0 Cfeek 
0 Arroyo O. Brook 
~Intermittent Stream ·--:{J ·-~mg·· 
n Othfil' (specify)_.--------

4. What iS thC Pei8I composition oflhe substrare? Check all that apply. : . . 

rf"Bedmdc Ef"~c~e>.. . D Muclc.(fmelb_laclcl 

0"'Bouldec(>IOin.) . ~lt(fin".) 0 ·Debris 

e"'CObble.(2.S-10 in.) 

B""'Gravel (0.1-2.S in.) 
. . . 

a· Mad_(sheuS) 

~Clay (slick) .. 

0 OdJer (specify) __ --'----

g'J)etritus 

0 Concrete 

· .. s. What·is lhe .condition of the bank (e.g., height, slope, extent ~f vegecative cover)? 
·II-/. -Iv, -lk ,,,..,f ,;~rf .tt. Z ,._ · 

Gta~,.,./e f" /,.,., ~' 

":'Ef." t'o v4;tt; A#?llS ~~ 4,.,,,,,,-rr s. 

6. Is the system infJ~ by tides? 0 yes l('oo What irifonnation ~ used to make Ibis de~inalion? 



. °) 
I 

·e A 

7. Is the flow intermittent? fl/ yes 0 no If yes. pl~ note the infonnation that was used in maki_ng this detemimation; 

8. Js.lhere a discharge fiOm the site to~ wa~· JI~ a no lfyes, please ~·the discharge and its path. 
. ' . . . 

T~. ~''' C.k' j. T~~y ~· _,.,,.,,,,,~,t4'J.e.s_ .· 
S£& . Al'° Q"cs·J;~" X A 

· 9. Is there a discharge from the waterbody? ~yes 0 no If Yes. and the infonnalion is available,, please identify what 
· the waterbody discharges to· and whether the dischaige is on site or oft' site. · 

•·. 

10;· Identify 8D'J field measurements and ~ons of water quality that \YCre ~ .For those paiameters for which 
data were collected, provide the measurement and the units of meas~ in the appropriate space below: 

. 3/4. .. i ~.J6/ 0 ~ 

1-4 ,, 

s.so 
'~~z. .. '· 3 ·~ ----

7. 7~ ... 8,'0 7 S·IJ 

,.,S'• IZ.JZ""j// 

rt . 15.°. AITllS . -·-

Width(ft.) 

Depth{ft.) 

· . Temperature {depth of the water at which the ~ing was ~en I - J •• 

pH 

Dissolved Oxygen 

Salii.ity 

TID'bidity (dear, slighdy lurbid. tumid, opaque) ' 
(Secchi disk depth ) 

• ''' .. "·.'°'!-0 ,..sp.. other cspccifY1__..a...,qA_ . ._..tl._.fo'!.-:c"'"A .... :.""'v· ..... ·7'..~y...._ _____ _ 

) 
,· 



) 

, .. 

11. Describe obServed color and area qf c0loration •. 

'1let1,... -,'CJ ..... . v1u·y ~t;11tl- -I""' 
' . ~ M•s+ soe1-+J.~.,"' '. f:"l,c.,_ 

I,, 

12. Is any aquatic.vegetation present? 0 yes D no If)<es. please identify~ type of ~on present, ifknown. . .· .· . . . . - . . . . . . . 

·.. 0 Fmergent . a· Submergent 0 Floating 

. o,,_ly 6;,.·ss.~ r obs~,,v~J 

·. 13. Mn~ flowing water system on the aitacM:d site map. 

·. 14. What o~ervadons were made BJ the walerbady re8!1fding tbC presence and/or absence ~fbenthic 
macroinvertebndes. fash. birds, mammals, etc.7 

SE'• ~ .. , .. h·" I-,t\ 

'- . 



V. WETLANDHABITAt CHECKLIST: 

I. . Based on observati~ and/or availabl~ infonnation, 8re designated or kno~ wetlands definitely present at the site? ·. 
0 yes. Ji( no. · . · · · . . . · . ". 

Please note the soun:es of obseMitions and information used (e.g., USOS ·T~ Maps, National Wetlaiid 
· Jnventosy, Federal Or: State Agency, etc.) to make 11,Us d~tion. · 

.• . .:.. 

2. Based~ the location of die site (e.g., along a waterbody, in a floodplain) and site conditions (e.g., st.anding water; 
dark, wet soils; mud~; debris line; water marks). are wedand habitats suspected? · 
0 yes 0 no l~Yes. proCeed with the mnainder of the wed~ habitat identification checklist. · 

3. What type(s)"ofvegetation a,e present in the wetland? 

· 0 Submetgent 
tJ SauhlShrub 

0 ~(specify) ______ _ 

4 .. Vrovide a genetal description of the vegetmon ~tin and around the ~and (height, color, etc.). Provide a 
.photograph of~e known or· suspected wetlands; if ~lable. 

S. ·is standing water presc;nt? 0 yes 0 no lfyes. is this water: 0 i;'resh 0 Brackish 
.. What is the approximate area of the water (sq. f.l)? ______ _ 

Please complete q~ 4, 11, 12 in Checklist Ill -Aquatic Habitat- Non-Flowing Systems. · 

6. · Is there evidence of flooding at the site? what observatiol1$ were noted? 

· 0 Buttressing 

a nebris line 

0 Water marfcs · 0 Mud cracks 

0 Other "cdescribe below) 



: ·.) 7. IfknoWn. what is the~ of the water in the wetland?· 

0 flooding 0 Surface Runoff 

8. Is~ a disc~· from.the site to a known-or suspected Wetland? 0 ycs n no lfyes. please describe. .. 

9. Is ihere·a diseharge from the wetland? 0 yes 0 no. If yes. to what waterbody is .. barge released? . . . 

o Surface Stream/River a Oroundwatei- ·a Lalce/Pond · ·o Marine 
,. 

·) · 1 o. If a soil sample Was collected. describe the appearance of the soil in the wetland area. Circle or write in the best 
-~· 

COlor(blUe(gray, brown, black, mottled) _____________ _ 

·Water~ (dry. wet, ~tedlunsaturated) ________ _ 

JI. M8rtc Ute observed wetlandarCa(s) on the attached site map. 
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APPENDIX J.2 

CHEMICAL TOXICITY INFORMATION 

This appendix presents a discussion of the different chemical classes retained as COPCs at 

SMWU 13, including toxicity information, potential food chain and trophic transfer, and 

bioaccumulation potential. Appendix Table J.2-1 presents the bioaccumulation factors (BAFs) 

that were used in the surrogate species' food-chain models for the individual constituents that · 

were detected at SWMU 13. The sources for most of the BAFs are presented in section 8.4.2.1 

of the Ecological Risk Assessment (ERA), while the text below discusses some additional 

sources of the BAFs, where necessary. Note that dry weight BAFs were used for this ERA. 

The term polychlorinated biphenyls (PCBs) commonly refers to a variety of mixtures of individual 

biphenyl isomers, each consisting of two joined benzene rings and up to 1 O chlorine atoms. 

Mixtures of these isomers are known by their commercial designation of Aroclor. This trade 

name is followed by a four-digit number; the first two numbers indicate the type of isomer mixture 

and the last two numbers indicate the approximate weight percent of chlorine in the mixture 

(USEPA, 1985). 

PCBs released into water adsorb to sediments and other organic matter. Typically, PCB 

concentrations are greater in the sediment and suspended material than in the water column. 

Substantial quantities of PCBs in aquatic sediments can act as an environmental reservoir from 

which PCBs may be released slowly over a long period of time (ATSDR, 1989b). For PCBs that 

exist in the dissolved state in water, volatilization becomes the primary fate process (USEPA, 

1985). 

Degradation of PCBs in the environment is dependent upon the degree of chlorination. 

Generally, the more chlorinated the PCB molecule, the more persistent it will be in the 

environment. Factors that determine biodegradability include the amount of chlorination, 

concentration, type of microbial population, available nutrients, and the temperature (ATSDR, 

1989b). 

Because PCBs are highly lipophilic, they can bioaccumulate in the lipid portions of animals. 

Bioconcentration factors in the thousands have been reported for various aquatic species (Eisler, 

1986a). PCBs can also accumulate in upper trophic level animals such as piscivorous birds and 

mammals that feed on contaminated prey items (Eisler, 1986a). 
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Adverse effects of PCBs on terrestrial wildlife include increased mortality, reproductive effects, 

and behavioral effects (USEPA, 1985). As a group, birds are more resistant to acutely toxic 

effects of PCBs than mammals (Eisler, 1986a). Among sensitive avian species, PCBs disrupt the 

normal pattern of growth, reproduction, metabolism; and behavior (Eisler, 1986a). Of the 

mammals, the mink is the most sensitive wildlife species tested for which data are available 

(Eisler, 1986a). Impacts to mink include anorexia, weight loss, lethargy, reproductive effects, and 

death (Eisler, 1986a). 

Dioxins 

Dioxin and dioxin-like compounds consist of the following chemical classes: polychlorinated 

dibenzo-p-dioxins (PCDDs or CDDs), polychlorinated dibenzofurans (PCDFs of COFs), 

polybrominated dibenzodioxins (PBOOs or BOOs), polybrominated dibenzofurans (PBOFs or 

BOFs), and PCBs (USEPA, 1998). The CDDs and BODs each include 75 individual compounds, 

and the CDFs BOFs each include 135 different compounds (USEPA, 1998). Of all these 

compounds, only 7 of the 75 congeners of coos or BDDs are thought to have dioxin-like toxicity, 

as are 10 of the 135 congeners of CDFs, or BDFs (USEPA, 1998). These are the ones with 

chlorine/bromine substitutions in, at least, the 2, 3, 7, and 8 positions (USEPA, 1998). Of the 209 

PCB congeners, 13 are thought to have dioxin-like toxicity, which include the PCBs with four or 

more chlorines with just one or no substitution in the ortho position (USEPA, 1998). 

There are very few toxicity data for dioxins except for 2,3,7,8-TCOO, which has been associated 

with lethal, carcinogenic, teratogenic, reproductive, mutagenic, histopathologic, and immunotoxic 

effects (Eisler, 1986b). 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) is the most toxic congener 

within these groups of compounds (Van den Berg et al., 1998). Because of this, toxicity 

equivalency factors (developed to estimate the relative toxicity of the dioxin and dioxin-like 

compounds to 2,3,7,8-TCOO (Van den Berg et al., 1998). There are substantial inter- and 

intraspecific differences in sensitivity and toxic responses to 2,3,7,8-TCOO (Eisler, 1986b). Two 

species of earthworms showed no adverse effects at soil concentrations of 5 mg/kg; however, 

they died at 10 mg/kg of 2,3,7,8-TCOO (Eisler, 1986b). This indicates that terrestrial 

invertebrates may be resistant to 2,3,7,8-TCDD. 

Although there presently is no evidence of biomagnification of PCOOs in birds, it is suspected that 

piscivorous birds have a greater potential to accumulate PCDDs than the fish that they eat 

(Eisler, 1986b). 
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Explosives 

Some of the more common explosives include nitroaromatic compounds such as 2,4,6-

trinitrotoluene, hexahydro-1,3,5-trinitro-1,3,5-triazine, octahydro-1,3,5, 7-tetranitro-1,3,5-

tetrazocine, N-methyl-N,2,4,6-tetranitroaniline, and associated by-products and degradation 

products that may have been released to the environment during manufacturing and load, 

assembly, and pack processes at military facilities (Talmage et al., 1999). These explosives are 

moderately to highly toxic to freshwater organisms, with chronic screening values less than 1 

mg/L, although some of the screening values are low because of the conservative methods used 

to develop them based on an absence of data (Talmage et al., 1999). Available data indicate that 

none of the compounds are expected to bioconcentrate (Talmage et al., 1999). Most of the 

explosives do not appear to be highly toxic to mammals. Terrestrial reference values (TRVs) are 

greater than 1 mg/kg-day. 

Explosives have little to moderate potential to adsorb to soil and sediment (Talmage et al., 1999). 

Therefore, explosives will have moderate to high mobility in soils and sediment, and most of the 

explosives will be found in the water column (Talmage et al., 1999). 

Metals 

Many metals occur naturally at various concentrations in the surface water and sediment primarily 

to chemical weathering of rocks and fallout from volcanoes. Most metals are toxic to aquatic (i.e., 

fish, invertebrates) and terrestrial (i.e., plants, invertebrates, vertebrates) ecological receptors 

above certain concentrations, with some metals being more toxic at lower concentrations than 

others. Also, different chemical forms of the metals may be more toxic than others. For example, 

hexavalent chromium is typically more toxic than trivalent chromium, and methylmercury is more 

toxic than inorganic mercury. In addition, the toxicity of several metals (cadmium, chromium, 

copper, lead, nickel, silver, and zinc) to aquatic receptors in freshwater systems decreases with 

increasing water hardness. 

Many factors (e.g., pH, Eh, clay content, organic matter content) influence the bioavailability of 

metals to invertebrates in sediment. One way to estimate the bioavailable portion of certain 

divalent metals (cadmium, copper, lead, nickel, and zinc) in sediment is to measure the amount of 

acid volatile sulfides (AVS) and simultaneously extracted metals (SEM) in a sediment sample. If 

the molar concentration of AVS is higher than the molar concentration of SEM, than the SEM 

metals are expected to be unavailable to aquatic invertebrates and, therefore, nontoxic. AVS 

plays little or no role in determining interstitial water concentrations of metals in aerobic systems 

or those with low productivity (i.e., where the absence of organic carbon limits sulfate reduction) 
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(Ankley et al., 1995), or when ingestion of sediments is the primary exposure route (Lee et al., 

2000). 

For several metals, the Eco SSL Guidance referenced a document prepared by Sample et al., 

{1998), which presented soil to biota BAFs (see Appendix Table J.2-1). These BAFs were used 

to predict the tissue concentrations in the small mammals from the chemical concentrations in the 

soil. The 90 percentile BAFs from Sample et al., (1998) were used for the conservative food 

chain model and the median BAFs were used for the average food chain model. Finally, the Eco 

SSL Guidance referenced Baes et al., (1984) for diet to biota tissue BAFs for a few metals 

(antimony, barium, and beryllium). Only one BAF was available for these metals so they were 

used for both the conservative and average food chain model. 
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Chemicals 
Pesticides/ PCBs 

lAroclor-1248 
Exolosives 
2,4,6-Trinitrotoluene 
2-Nitrotoluene 
1,3,5-T rinitrobenzene 
ROX 
4-Amino-2,6-dinitrotoluene 
HMX 
2-Amino-4,6-dinitrotoluene 
Dioxins 
TEO Bird 
TEO Bird HALFND 
TEO Mammal 
TEO Mammal HALFND 
lnoraanics 
Arsenic 
Cadmium 
Chromium 
Lead 
Mercurv 
Selenium 

Footnotes: 
BAF - Bioaccumulation Factor 

TABLEJ.2-1 

DRY WEIGHT BAFS FOR PLANTS, EARTHWORMS, AND MAMMALS 
NSWCCRANE 

CRANE, INDIANA 
PAGE 1OF1 

Plant BAFs<•.2 Earthworm BAFs<3l 
Conservative Avera e Conservative Aver e 

1 60E-02 160E-02 1 59E+01 667E+OO 

1.80E+OO 1.BOE+OO 1.00E+OO 1.00E+OO 
1.80E+OO 1.BOE+OO 1.00E+OO 1.00E+OO 
7.70E+OO 7.70E+OO 1.00E+OO 1.00E+OO 
4.60E-01 4.60E-01 1.00E+OO 1.00E+OO 

1.00E+OO 1.00E+OO 
1.70E+01 1.70E+01 1.00E+OO 1.00E+OO 

1.00E+OO 1.00E+OO 

4.30E-03 4.30E-03 2.22E+01 1.10E+01 
4.30E-03 4.30E-03 2.22E+01 1.10E+01 
4.30E-03 4.30E-03 2.22E+01 1.10E+01 
4.30E-03 4.30E-03 2.22E+01 1.10E+01 

1.10E+OO 3.75E-02 5.23E-01 2.24E-01 
3.25E+OO 5.86E-01 4.07E+01 7.71E+OO 
8.39E-02 4.10E-02 3.16E+OO 3.06E-01 
4.68E-01 3.89E-02 1.52E+OO 2.66E-01 
5.00E+OO 6.52E-01 2.06E+01 1.69E+OO 
3.01E+OO 6.72E-01 1.34E+OO 9.85E-01 

1 - ORNL (2001) for organics; only one value is available for conservative and average exposures 
2 - Sample et al., (1997) for inorganics; conservative value is 90th percentile; average value is median value 

MammalBAFs 
Conservative Ave 

1 OOE+OO 1 OOE+OO 

1.00E+OO 1.00E+OO 
1.00E+OO 1.00E+OO 
1.00E+OO 1.00E+OO 
1.00E+OO 1.00E+OO 
1.00E+OO 1.00E+OO 
1.00E+OO 1.00E+OO 
1.00E+OO 1.00E+OO 

2.20E+OO 1.07E+OO 
2.20E+OO 1.07E+OO 
2.20E+OO 1.07E+OO 
2.20E+OO 1.07E+OO 

1.49E-02 2.SOE-03 
4.48E-01 1.26E-01 
3.33E-01 8.46E-02 
2.86E-01 1.05E-01 
1.92E-01 5.43E-02 
1.19E+OO 1.62E-01 

3 - ORNL (September, 1998) for all chemicals; conservative value is 90th percentile; average value is median value 

Conservative and average refers to the exposure scenarios for which the uptake factors are used 
Default value of 1 is assigned to parameters without uptake factors 
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The following sections present the receptor profiles for the short-tailed shrew, meadow vole, northern bobwhite 

quail, American woodcock, red fox, and red-tailed hawk. The majority of the information for the profiles was 

obtained from the Wildlife Exposure Factors Handbook (USEPA, 1993). The data for the incidental soil 

ingestion rates were obtained from the Estimates of Soil Ingestion by Wildlife (Beyer, 1994) or the draft 

USEPA Ecological Soil Screening Guidance (USEPA, July 2000). 

The food and water ingestion rates are listed in g/g (of body weight)-day on a wet weight basis but were 

converted to dry weight for the ERA. The home ranges are presented in hectares in USEPA (1993) but were 

converted to acres by multiplying the number of hectares by 2.471. Also note that the estimated percent of 

soil in the diets are listed in dry weight. The attached table presents the calculation of the exposure 

parameters and how the calculations were done. 

Short-Tailed Shrew lB/arina brevicaudal 

Shrews inhabit a wide variety of habitats and are common in areas with abundant vegetative cover. They 

need cool, moist habitats because of their high metabolic and water-loss rates. The short-tailed shrew is 

primarily carnivorous, eating insects such as earthworms, slugs, and snails. 

The adult body weight for the short-tailed shrew in various habitats ranged from 0.015 to 0.01921 kg with an 

average of 0.0169 kg. The listed food ingestion rates for shrews are between 0.43 and 0.96 g/g-day (wet

weight). The water ingestion rate was listed as 0.223 g/g-day. Th7 food and water ingestion rates in kg/day 

and Uday, respectively, were calculated as shown on Table 8-9. The food ingestion rates were then multiplied 

by 0.16, which is the percent solids of worms (Sample et al., 1997) to convert the ingestion rate from a wet

weight. value to a dry-weight value. The incidental soil ingestion rate was calculated by multiplying the 

ingestion rate by the percentage of soil that is incidentally ingested (assumed 3% for conservative food chain 

model and 1.5% for the average food chain model) from USEPA (July 2000). 3% is the 901
h percentile value 

and 1.5% is the 501
h percentile value from US EPA (July 2000). The home range for the shrew (0. 9699 acres) 

was calculated using data from a tamarek bog in Manitoba (only value available). 

American Woodcock lScolopax minoO 

Woodcocks inhabit both woodlands and abandoned fields, particularly those with risk and moderately to poorly 

drained loamy soils, which tend to support abundant earthworm populations. They feed primarily on 
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invertebrates found in moist upland soils by probing the soil with their long prehensile-tipped bill. Earthworms 

are their preferred diet, but seeds and other plant matter may also be consumed. 

The adult body weight for the woodcock ranges from 0.166 to 0.213 kg with an average of 0.190 kg. The 

listed food ingestion rates for the woodcock are between 0.73 and 1.0 g/g-day (wet-weight). The water 

ingestion rate is listed as 0.1 g/g-day. The food and water ingestion rates in kg/day and Uday, respectively, 

were calculated as shown in Table 8-9. The food ingestion rates were then multiplied by 0.16, which is the 

percent solids of worms (Sample et al., 1997) to convert the ingestion rate from a wet-weight value to a dry

weight value. The incidental soil ingestion rate was calculated by multiplying the ingestion rate by the 

percentage of soil that is incidentally ingested (assumed 11.7 4% for conservative food chain model and 6.68% 

for the average food chain model) from USEPA (July 2000). 11.74% is the 901
h percentile value and 6.68% is 

the 501
h percentile value from USEPA (July 2000). 

The range of home range sizes for the woodcock is 7.66 to 182 acres with an average home range of -

61 acres. 

Meadow Vole CMicrotus pennsylvanicusl 

Meadow voles inhabit grassy fields, marshes, and bogs; however, they prefer fields with more grass, more 

cover, and fewer woody plants. They typically consume green succulent vegetation, sedges, seeds, roots, 

bark, fungi, insects, and animal matter. However, green succulent vegetation makes up the majority of their 

diet. 

The adult body weight for the vole ranges from 0.0329 to 0.0391 kg with an average of 0.0366 kg. The only 

listed food ingestion rates for voles range from 0.30 to 0.35 g/g-day (wet-weight), with an average of 

0.325 g/g-day. The water ingestion rates are 0.14 (estimated) and 0.21 g/g-day, with an average of 

0.175 g/g-day. The food and water ingestion rates in kg/day and Uday, respectively, were calculated as 

shown in Table 8-9. The food ingestion rates were then multiplied by 0.30, which is the percent solids of 

young grass (Sample et al., 1997), to convert the ingestion rate from a wet-weight value to a dry-weight value. 

Finally, the incidental soil ingestion rate is calculated by multiplying the ingestion rate by the percentage of soil 

that is incidentally ingested (2.4 percent) from Beyer (1994). The home range for the meadow vole ranges 

from 0.0297 to 1.06 acres with an average home range of 0.16 acres. 

Northern Bobwhite Quail ( Colinus virqinianusl 

Quails inhabit grasslands, idle fields, pastures, and large clumps of grasses. Bobwhite quails forage in areas 

with open vegetation, some bare ground, and light litter. Seeds from weeds, woody plants, and grasses 
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comprise the majority of an adult's diet, although green vegetation has been found to dominate the diet of this 

species in winter in the southern areas of the United States. 

The adult body weight for the bobwhite quail ranges from 0.162 to 0.186 kg with an average of 0.1.77 kg. The 

listed food ingestion rates for quails range from 0.067 to 0.093 g/g-day (wet-weight), with an average of 

0.082 g/g-day. The water ingestion rate ranges from 0.086 to 0.131 g/g-day, with an average water ingestion 

rate of 0.104 g/g-day. The food and water ingestion rates in kg/day and Uday, respectively, were calculated as 

shown on Table 8-9. The food ingestion rates were then multiplied by 0.30, which is the percent solids of 

young grass (Sample et al., 1997), to convert the ingestion rate from a wet-weight value to a dry-weight value. 

The incidental soil ingestion rate is calculated by multiplying the food ingestion rate by the percentage of soil 

that is incidentally ingested (8.2 percent). The 8.2 percent is based on the incidental sediment ingestion rate of 

a Canada goose (Beyer, 1994), which also consumes terrestrial vegetation, because an incidental soil 

ingestion rate was not available for the quail. 

The home range for the quail ranges from 16 to 41 acres with an average home range of 29 acres. 

Red Fox CVulpes vulpes) 

Red foxes are present throughout the United States, except in the southeast, extreme southwest, and some 

central states. Unlike the more social wolves of the Vulpes family, red foxes are nocturnal and generally hunt 

solo preying on small mammals. Meadow voles are important food sources for the red fox. They are also 

considered scavengers of carcasses and other refuse. Red foxes are distinguished as the most widely 

distributed carnivore in the world, preferring areas with broken and diverse upland habitats, including 

croplands, farm lands, pastures, and hardwood stands. 

The literature derived body weights for the red fox range from 4.128 kg to 5.253 kg, with an average of 

4.711 kg. Males generally outweigh females by 1 kg. The listed food ingestion rates range from 

0.069 g/g-day (non-breeding adult) to 0.14 g/g-day (adult after whelp), with an average of 0.095 gig-day (wet

weight). The water ingestion rates ranged from 0.084 g/g-day to 0.086 g/g-day. The food and water ingestion 

rates in kg/day and Uday, respectively, were calculated as shown on Table 8-9. The food ingestion rates 

were then multiplied by 0.32, which is the percent solids of small mammals (Sample et al., 1997) to convert 

the ingestion rate from a wet-weight value to a dry-weight value. The incidental soil ingestion rate was 

calculated by multiplying the food ingestion rate by the percentage of soil that is incidentally ingested 

(approximately 2.8%). The home range for the red fox varies considerably with larger home ranges in rural 

areas than in urban areas. 

Listed home ranges for the red fox range from 237 acres to 1772 acres, with an average of 1307 acres. 
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Red-tailed hawks are considered buteo hawks (birds of prey including eagles and osprey). Red-tailed hawks 

are the most common buteo species in the United States and are considered moderately large and soaring 

birds of prey. They inhabit open or semi-open areas although breeding populations are largely distributed 

through wooded and semi-wooded regions. Hawks are the most common daytime avian predators of ground

dwelling vertebrates, in particular, rodents and other small mammals. 

Studies of the red-tailed hawk indicate that the adult body weight varies from approximately 1.024 kg to 

1.235 kg, with an average of 1.128 kg. Females generally are larger than males and are approximately 20% 

heavier. The listed food ingestion rates range from 0.102 g/g-day to 0.112 g/g-day, with an average of 

0.107 g/g-day (wet-weight) while the water ingestion rates range from 0.055 g/g-day to 0.059 g/g-day, with an 

average of 0.057 g/g-day. The food and water ingestion rates in kg/day and Uday, respectively, were 

calculated as shown on Table 8-9. The food ingestion rates were then multiplied by 0.32, which is the percent 

solids of small mammals (Sample et al., 1997) to convert the ingestion rate from a wet-weight value to a dry

weight value. The incidental soil ingestion rate was calculated by multiplying the food ingestion rate by the 

percentage of soil that is incidentally ingested (approximately 2.8%). 

The home range for the red-tailed hawk ranges from 408 to 1772 acres, with an average of 1021 acres. 
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TABLE J.3-1 

CALCULATION OF EXPOSURE PARAMETERS FOR SURROGATE WILDLIFE RECEPTORS 
NSWCCRANE 

CRANE, INDIANA 

Exposure Meadow Short-Tailed American Bobwhite 
Parameters Vole Shrew Woodcock Quail 

Body Weights (g) 32.9 17.61 16.87 168 180 181 
39.1 17.33 15.58 209 168 183 
35.5 19.21 15.7 166 162 179 
39 17.4 15.25 212 175 175 

169 178 183.2 
213 179 185.5 

180 173 
162.8 180.4 

Minimum 32.9 15.25 166 162 
Maximum 39.1 19.21 213 186 

Average 36.6 16.87 190 177 
Food Ingestion 0.3 0.49 0.77 1.0 0.067 0.079 
Rate (g/g-day) (1J 0.35 0.62 0.55 0.77 0.072 0.093 

0.43 0.96 0.73 0.09 0.089 
0.52 0.54 

Minimum 0.3 0.43 0.73 0.067 
Maximum 0.35 0.96 1.0 0.093 

Averaae 0.325 0.61 0.8 0.082 
Food Ingestion Rate (kg/day) 

Conservative 1.2BE-02 1.62E-02 1.90E-01 1.64E-02 
Averaae 1.19E-02 1.03E-02 1.5BE·01 1.44E-02 

Water Ingestion 0.14 0.21 0.223 0.1 0.115 0.1 
Rate (g/g-day) (1l 0.1 0.106 0.131 

0.093 0.101 

' 0.086 0.102 
0.11 0.1 

Minimum 0.14 0.223 0.1 0.086 
Maximum 0.21 0.223 0.1 0.131 

Average 0.175 0.223 0.1 0.104 
Water Ingestion Rate (Uday) 

Conservative 7.69E-03 4.28E-03 1.90E-02 2.31E-02 
Averaae 6.41E-03 3.76E-03 1.90E-02 1.84E-02 

Home Range (Ha) 0.43 0.097 0.3925 4.5 7.6 
0.019 0.041 32.4 16.7 
0.013 0.033 3.1 6.4 
0.012 0.013 73.6 15.6 
0.043 0.057 10.5 
0.023 0.032 
0.051 0.078 
0.058 0.061 

Minimum (acres) 0.0297 0.97 7.7 16 
Maximum (acres) 1.06 0.97 182 41 

Averaae (acres) 0.16 0.97 61 29 

Notes: 
Source of data is U.S. EPA (1993). 

Footnotes: 
(1) - Ingestion Rates (kg/day or Uday) (if more than 1 ingestion rate is available) 

- Conservative value = Max Ingestion Rate (gig-day) • Avg. Body Weight 
- Average value= Avg. Ingestion Rate (gig-day) *Avg. Body Weight 
Ingestion Rates (Uday) (if only 1 ingestion rate is available) 
- Conservative value= Ingestion Rate (g/g-day) • Max. Body Weight 
- Average value= Ingestion Rate (g/g-day) *Avg. Body Weight 

Red-tailed Red 
Hawk Fox 
1028 4213 
1224 5253 
1024 5250 
1235 4128 

1024 4128 
1235 5253 
1128 4711 

0.112 0.075 
0.102 0.14 

0.069 

0.102 0.069 
0.112 0.14 
0.107 0.095 

1.26E·01 6.60E-01 
1.21E-01 4.46E-01 

0.055 0.084 
0.059 0.086 

0.055 0.084 
0.059 0.086 
0.057 0.085 

6.65E-02 4.05E-01 
6.43E-02 4.00E-01 

3n 512 
697 717 
165 96 

620 
699 

408 237 
1722 1772 
1021 1307 
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APPENDIX J.4 

TOXICITY REFERENCE VALUES 



Species 

TABLEJ.4-1 
EXPOSURE PARAMETERS FOR TEST SPECIES AND SURROGATE WILDLIFE SPECIES 

NAVAL SURFACE WARFARE CENTER, CRANE, INDIANA 

Food Water Soil 
Ingestion 

Rate 
k 

Home 
Range 
acres 

Max. Av • Min. Max. 
P 'IT S otent1a est ioec1es 
Ratl2> 0.35 NA NA 
Old field mousel31 0.014 NA NA 
Mouse121 0.03 NA NA 
Rabbit 3.8 NA NA 
Minkl41 1 NA NA 
Rhesus monkev141 5 NA NA 
Beaq1e<2> 10 NA NA . -- . Surro ate Wildlife S c1es (5) 

Short-Tailed Shrew 0.01687 0.01525 0.01921 
Meadow Vole 0.03663 0.0329 0.0391 
Fox 4. 711 4.128 5.253 

Notes: 
See Table 8-9 for the exposure factors. 
NA - Not Applicable 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

0.0103 O.Q162 0.0038 0.0043 0.0002142 0.000337 0.97 
0.0119 0.0128 0.0064 0.0077 0.00008568 0.00009216 0.16 
0.446 0.66 0.4 0.405 0.004 0.00591 1307 

1 - Only one value was provided so it was placed in the average column and some generic body weights may have been replaced 
by study-specific body weights. 
2 - U.S. EPA, 1998 
3 - Silva and Downing, 1996 
4 - U.S. EPA 1993 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.97 
0.03 
237 

5 - Source is U.S. EPA, 1993 for all factors except soil ingestion; Beyer (1993) or Talmage and Walton (in press) for soil ingestion rates. 

0.97 
1.06 
1772 



TABLEJ.4-2 
DERIVATION OF MAMMAL TRVS BASED ON MAXIMUM BODY WEIGHTS 

NSWCCRANE 

Parameter 

PESTICIDES/PCBs (ma/ka) 
Aroclor-1248 
DIOXINS AND FURANS (mg/kg) 
TEO Mammal 
EXPLOSIVES (mg/kg) 
1,3,5-Trinitrobenzene 
2,4,6-Trinitrotoluene 
2-Amino-4,6-clinitrotoluene 
2-Nitrotoluene 
4-Amino-2,6-clinitrotoluene 
HMX 
ROX 
INORGANICS (mg/kg) 
Arsenic 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 

Acronyms: 
NA= Not Applicable or Not Available 
NV = No value available 

NOAEL 

0.01 

1.0E-06 

2.64 
1.6 
NV 
20 
NV 
3 
7 

0.126 
1 

3.28 
8 

0.015 
0.2 

NOAEL = No Observed Adverse Effect Level 
LOAEL = Lowest Observed Adverse Effect Level 

Derivation NOAEULOAEL Equation: 

CRANE, INDIANA 

Mammals 
Body Weight 

LOAEL Test Species 
(kg) 

0.1 Rhesus monkey 5 

1.0E-05 rat I 0.35 

13.31 rat 0.35 
16 rat 0.35 
NV NA NA 
200 rat 0.35 
NV NA NA 
7.5 mouse 0.03 
35 mouse 0.03 

1.26 mouse 0.03 
10 rat 0.303 

13.14 rat 0.35 
80 rat 0.35 

0.025 mink 1 
0.33 rat 0.35 

Derived NOAEL = NOAEL *(test species body weight/surrogate species maximum body weight 
Derived LOAEL = LOAEL *(test species body weight/surrogate species maximum body weight) 

Short-tailed Shrew 

NOAEL LOAEL 

2.60 26.03 

1.8E-05 1.8E-04 

48.1 242.5 
29.15 291.5 

NV NV 
364.4 3644 

NV NV 
4.7 11.7 

10.9 54.7 

0.20 2.0 
15.77 157.7 
59.8 239.4 
145.8 1458 
0.8 1.3 
3.6 6.0 

Maximum Body Weights (kg) 
Shrew: 0.01921 

Vole: 0.0391 
Fox: 5.253 

Meadow Vole Red Fox 

NOAEL LOAEL NOAEL LOAEL 

1.28 12.8 9.5E-03 9.5E-02 

9.0E-06 9.0E-05 6.7E-08 6.7E-07 

23.6 119.1 1.8E-01 8.9E-01 
14.3 143.2 1.1E-01 1.1 E+OO 
NV NV NV NV 

179.0 1790.3 1.3E+OO 1.3E+01 
NV NV NV NV 
2.3 5.8 1.7E-02 4.3E-02 
5.4 26.9 4.0E-02 2.0E-01 

0.10 1.0 7.2E-04 7.2E-03 
7.7 77.5 5.8E-02 5.8E-01 
29.4 117.6 2.2E-01 8.8E-01 
71.6 716.1 5.3E-01 5.3E+OO 
0.4 0.6 2.9E-03 4.8E-03 
1.8 3.0 1.3E-02 2.2E-02 



Parameter 

PESTICIDES/PCBs (mg/kg) 
Aroclor-1248 
DIOXINS AND FURANS (mg/kg) 
TEO Mammal 
EXPLOSIVES (mg/kgl 
1,3,5-Trinitrobenzene 
2,4,6-Trinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Nitrotoluene 
4-Amino-2,6-dinitrotoluene 
HMX 
ROX 
INORGANICS (mgtkg) 
Arsenic 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 

Acronyms: 
NA = Not Applicable or Not Available 
NV = No value available 

NOAEL 

0.01 

0.000001 

2.64 
1.6 
NV 
20 
NV 
3 
7 

0.126 
1 

3.28 
8 

O.Q15 
0.2 

NOAEL = No Observed Adverse Effect Level 
LOAEL = Lowest Observed Adverse Effect Level 

Derivation NOAEULOAEL Equation: 

TABLEJ.4-3 

DERIVATION OF MAMMAL TRVS BASED ON AVERAGE BODY WEIGHTS 
NSWCCRANE 

CRANE, INDIANA 

Mammals 
Short-tailed Shrew 

Body Weight 
LOAEL Test Species 

{kg) NOA EL LOAEL 

0.1 Rhesus monkey 5 2.96 29.64 

0.00001 rat 0.35 2.1E-05 2.1E-04 

13.44 rat 0.35 54.8 278.8 
16 rat 0.35 33.2 332.0 
NV NA NA NV NV 
200 rat 0.35 414.9 4149 
NV NA NA NV NV 
7.5 mouse 0.03 5.3 13.3 
35 • mouse 0.03 12.4 62.2 

1.26 mouse 0.03 0.22 2.2 
10 rat 0.303 18.0 179.6 

13.14 rat 0.35 68.0 272.6 
80 rat 0.35 166.0 1660 

0.025 mink 1 0.89 1.48 
0.33 rat 0.35 4.15 6.85 

Average Body Weights (kg) 
Shrew: 0.01687 

Vole: 0.03663 
Fox: 4.711 

Derived NOAEL = NOAEL *(test species body weighVsurrogate species average body weight) 
Derived LOAEL = LOAEL*(test species body weighVsurrogate species average body weight) 

Meadow Vole Fox 

NOA EL LOAEL NOAEL LOAEL 

1.37 13.7 O.Q1 0.11 

9.56E-06 9.6E-05 7.4E-08 7.4E-07 

25.2 128.4 0.2 1.0 
15.3 152.9 0.1 1.2 
NV NV NV NV 

191.1 1911 1.5 15 
NV NV NV NV 
2.5 6.1 0.0 0.0 
5.7 28.7 0.0 0.2 

0.10 1.0 0.00 0.0 
8.3 82.7 0.1 0.6 
31.3 125.6 0.2 1.0 
76.4 764 0.6 6 
0.41 0.68 0.00 0.01 
1.91 3.15 O.Q1 0.02 



TABLE J.4-4 

NOAELS AND LOAELS FOR BIRDS 
NAVAL SURFACE WARFARE CENTER CRANE, INDIANA 

LOAEL<1
> 

Parameter m 
PCBs 

I Aroclor-1248 NV NV 
DIOXINS AND FURANS 

ITEQ Bird 0.000014 0.00014 
EXPLOSIVES 
1,3,5-Trinitrobenzene NV NV 
2,4,6-Trinitrotoluene NV NV 
2-Amino-4,6-dinitrotoluene NV NV 
2-N itrotoluene NV NV 
4-Amino-2,6-dinitrotoluene NV NV 
HMX NV NV 
ROX NV NV 
INORGANICS 
Arsenic 2.46 7.38 
Cadmium 1.45 20 
Chromium. 1 5 
Lead 1.13 11.3 
Mercurv 0.0064 0.064 
Selenium 0.4 0.8 

Footnotes: 
1 - The sources of these NOAELS and LOAELS are presented in the table J.4-5. 
The NOAELS and LOAELS in the source table were divided by 1 O if a subchronic study was 
the basis for the value. 
Also, if only a NOAEL was available, the value was multiplied by 1 O to estimate the LOAEL and 
if only a LOAEL was available, the value was divided by 1 O to estimate the NOAEL. 

Acronyms: 
NOAEL = No Observed Adverse Effect Level 
LOAEL = Lowest Observed Adverse Effect Level 
PCB = Polychlorinated Biphenyl 
NV = No value available 



TABLE J.4-5 

SOURCES AND ENDPOINTS FOR NOAELS AND LOAELS FOR TERRESTRIAL WILDLIFE 
NSWCCRANE 

Concentration 
Parameters 
PCBs 

{mg/kg-day) Endpoint 

Aroclor-1248 0.1 
Dioxins/Furans 

2.3,7,8-TCOD 0.000014 

2,3,7,8-TCOD 0.00014 
Explosives 

HMX 30 
HMX 75 

ROX 7 
ROX 35 
1,3,5-Trlnitrobenzene 2.84 

1,3,5-Trinitrobenzene 13.31 
2,4,6-Trinitrotoluene 160 
lnoraanics 
Arsenic 1.261 
Arsenic 2.46 
Arsenic 7.38 
Cadmium 1 
Cadmium 10 
Cadmium 1.45 
Cadmium 20 
ChromiumCllll 1 
Chromium(llll 5 
ChromiumCVll 3.28 
Chromium(Vil 131.4 
Lead 8 
Lead 80 
Lead 1.13 
Lead 11.3 
Mercurv 0.064 
Mercurv 0.032 
Mercury 0.16 
Selenium 0.5 
Selenium 1 
Selenium 0.2 
Selenium 0.33 

NOAEL = No Observed Adverse Effect Level 

LOAEL = Lowest Observed Adverse Effect Level 

LOAEL 

NOAEL 

LOAEL 

NOAEL 

LOAEL 

NOAEL 

LOAEL 
NOAEL 

LOAEL 
LOAEL 

LOAEL 

NOAEL 
LOAEL 
NOAEL 
LOAEL 
NOAEL 

LOAEL 

NOAEL 

LOAEL 

NOAEL 
LOAEL 
NOAEL 

LOAEL 
NOAEL 
LOAEL 
LOAEL 
NOAEL 

LOAEL 
NOAEL 

LOAEL 
NOAEL 

LOAEL 

Effect 

reproductive 

reproduction 

reproduction 

mortalitv 

mortalitv 

reproduction 
reproduction 

systemic 

systemic 
reoroductive 

reproductive 
mortal tty 
mortality 

reproductive 
reproductive 
reproductive 
reoroductive 

reproductive 

reproductive 

BW/food cons. 
mortality 

reoroductive 

reproductive 

reoroductive 
reoroductive 
reproductive 
reeroductive 
reproductive 
reeroductive 

reProductive 
reoroductive 
reproductive 

CRANE, INDIANA 

Chronic/ 
Subchronic 

chronic 

chronic 

chronic 

subchronic 

subchronic 
chronic 

chronic 
chronic 

chronic 
subchronic 

chronic 
chronic 
chronic 
chronic 
chronic 
chronic 

chronic 

chronic 

chronic 

chronic 
subchronic 

chronic 

chronic 
chronic 
chronic 
chronic 
chronic 
chronic 
chronic 
chronic 

chronic 
chronic 

Species 

rhesus monkev 

pheasant 

oheasant 

mouse 

mouse 

mouse 

mouse 
rat 

rat 
rat 

mouse 
brown-headed cowbird 
brown-headed cowbird 

rat 
rat 

mallard duck 
mallard duck 

blackducl< 

black duck 

rat 

rat 
rat 

rat 

Jaoanese auail 
Japanese auail 

mallard duck 
rat 
rat 

mallard duck 

mallard duck 

rat 
rat 

Primary Reference 

Barsotti et al.. 1976 

Nosek et al., 1992 

Nosek et al., 1992 

Everett and Maddock, 1985 

Everett and Maddock, 1985 

Lish et al., 1984 
Lish et al., 1984 

Reddy et al, 1996 

Reddy et al, 1996 
Oillev et al., 1982 

Schroeder and Mitchner, 1971 
USFWS, 1969 
USFWS, 1969 

Sutou et al., 1980b 
Sutou et al., 1980b 

White and Finely, 1978 
White and Finelv, 1978 

Haseltine et al., unoubl. 

Haseltine et al., unoubl. 

Mackenzie, 1958 

Steven et al., 1976 
Azar et al., 1973 

Azar et al., 1973 

Edens et al., 1982 
Edens et al., 1982 

Heinze, 1979 
Verschuuren et al., 1976 
Verschuuren et al., 1976 

Heinz, et al., 1987 
Heinz, et al., 1987 

Rosenfeld and Beath, 1954 
Rosenfeld and Beath, 1954 

Source of Reference 

Sample et.al.. 1996 

Sample et.al., 1996 

Sample et.al., 1996 

Talmaae et al., 1999 

Talmage et al., 1999 
Talmageetal., 1999 

Talmage et al., 1999 
IRIS, 2001 

IRIS, 2001 
Talmaaeetal., 1999 

Sample et.al., 1996 

Samele et.al., 1996 
Samele et.al., 1996 
Sample et.al., 1996 
Sample et.al., 1996 

Sample et.al., 1996 
Samole et.al., 1996 

Samele et.al., 1996 

Samele et.al., 1996 

Sample et.al., 1996 
Samole et.al., 1996 

Samole et.al., 1996 

Samole et.al., 1996 

Samole et.al., 1996 
Sample et.al., 1996 

Sample et.al., 1996 
Samele et.al., 1996 
Sample et.al., 1996 
Samele et.al., 1996 

Samole et.al., 1996 
Sample et.al., 1996 
Sample.et.al., 1996 



APPENDIX J.5 

FOOD-CHAIN MODEL CALCULATIONS 



Max Soil Max SW 

Chemical Cone. Cone. 

m (mg/L 

Dioxins/Furans 

ITEOMammal 1.49E-05 O.OOE+OO 

EXPLOSIVES 

1,3,5-Trinitrobenzene 1.70E+OO O.OOE+OO 

2,4,6-Trinitrotoluene 5.70E+01 O.OOE+OO 

2-Amino-4,6-dinitrotoluene 1.50E+02 O.OOE+OO 

2-Nitrotoluene 4.30E-01 O.OOE+OO 

4-Amino-2,6-dinitrotoluene 3.03E+02 O.OOE+OO 

HMX 5.39E+03 3.20E-03 

ROX 2.90E+01 9.90E-03 

PCBs 

IAroclor-1248 1.60E+02 O.OOE+OO 

METALS 

Arsenic 3.05E+01 O.OOE+OO 

cadmium 1.70E+OO O.OOE+OO 

Chromium 9.58E+01 6.00E-04 

Lead 6.90E+01 O.OOE+OO 

Mercu 3.60E+OO O.OOE+OO 

Selenium 1.24E+01 O.OOE+OO 

Cells are shaded if the value is greater than 1 .0 

Body Weight= (BW) 4.711 E+OO kg 

Food Ingestion Rate = (If) 1.427E-01 kg/day 

Water Ingestion Rate= (lw) 4.004E-01 Uday 

Soil Ingestion Rate= (Is) 3.996E-03 kg/day 

Home Range= (HR) Assume 100% on site 

Contaminated Area = (CA) Assume equal to home range 

H=HR/CA (Assume= to 1 for maximum exposure) 

Dose (soiQ = (Cs * ls)(H)/BW 

Dose (mammal) = (Cm • lf)(H)/BW 

Dose (water) = (Cw• lw)(H)/BW 

Total Dose= Dose (soil)+ Dose (mammal)+ Dose (water) 

REDFOX 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

MAXIMUM CONCENTRATIONS, AVERAGE BAF, AND AVERAGE EXPOSURE PARAMETERS 

SWMU 13 - MINE FILL B 

NSWC CRANE, INDIANA 

Biotransfer Biotransfer Mammal 

Factor Factor Conc.<2l 

(soil to inv)<1> (diet to mammal (m g) Soil 

Dose(m d) from: 

Surface 

Water Mammal 

Total 

LOAEL 

d) 
NOAEL 

EEQ 

LOAEL 

EEQ 

1.07E+OO NA 1.59E-05 1.26E-08 I O.OOE+OO 4.82E-07 I 4.94E-o7 I 6.66E-oa I 6.66E-07 MM1M 1.42E-01 

1.00E+OO 

1.00E+OO 

1.00E+OO 

1.00E+OO 

1.00E+OO 

1.00E+OO 

1.00E+OO 

1.30E+01 

2.50E-03 

1.26E-01 

8.46E-02 

1.05E-01 

5.43E-02 

1.62E-01 

1.00E+OO 1.70E+OO 1.44E-03 

1.00E+OO 5.70E+01 4.84E-02 

1.00E+OO 1.50E+02 1.27E-01 

1.00E+OO 4.30E-01 3.65E-04 

1.00E+OO 3.03E+02 2.57E-01 

1.00E+OO .5.39E+03 4.57E+OO 

1.00E+OO 2.90E+01 2.46E-02 

NA 2.08E+03 1.36E-01 I 

NA 7.63E-02 2.59E-02 

NA 2.14E-01 1.44E-03 

NA 8.10E+OO 8.13E-02 

NA 7.27E+OO 5.85E-02 

NA 1.95E-01 3.05E-03 

NA 2.01E+OO 1.05E-02 

Definitions: 

EEO - Ecological Effects Quotient 

NOAEL - No Observed Adverse Effects Level 

LOAEL - Lowest Observed Adverse Effects Level 

Cs = Contaminant concentration in soil 

Cw= Contaminant concentration in water 

O.OOE+OO 5.15E-02 

O.OOE+OO 1.73E+OO 

O.OOE+OO 4.54E+OO 

O.OOE+OO 1.30E-02 

O.OOE+OO 9.18E+OO 

2.72E-04 1.63E+02 

8.41E-04 8.79E-01 

O.OOE+OO 6.30E+01 

O.OOE+OO 2.31E-03 

O.OOE+OO 6.48E-03 

5.10E-05 2.46E-01 

O.OOE+OO 2.20E-01 

O.OOE+OO 5.92E-03 

O.OOE+OO 6.08E-02 

Ci = Contaminant cone. in soil invertebrates (=soil cone. * Biotransfer Factor) 

NA = Not Applicable or Not Available 

NV = No Value Available 

Footnotes: 

5.29E-02 1.76E-01 8.87E-01 3.01 E-01 5.97E-02 

1.78E+OO 1.07E-01 1.07E+OO 

4.67E+OO NV NV NA NA 

1.34E-02 1.33E+OO 1.33E+01 1.00E-02 1.00E-03 

9.44E+OO NV NV 

1.68E+02 1.71E-02 4.28E-02 9 80E+03 3 92E+03 
9.04E-01 4.00E-02 2.00E-01 2 26E+01 4 52E+OO 

I 6.31 E+01 I 9.52E-03 I 9.52E-02 '*i"F*''"·* 
2.82E-02 7.20E-04 7.20E-03 

7.92E-03 5.nE-02 5.nE-01 

3.27E-01 2.19E-01 8.75E-01 

2.79E-01 5.33E-01 5.33E+OO 

8.98E-03 2.86E-03 4.76E-03 

7.13E-02 1.33E-02 2.20E-02 

(1 )Value is the biotransfer factor for soil to inverbrates (explosives only) and biotransfer factor for soil to mammals (dioxins, Aroclor-1248 and metals). 

(2)Mammal concentration (dioxins, PCBs, and metals) = Cs*soil to mammal biotransfer factor 

Mammal concentration (explosives) = Cs*soil to invertebrate • soil to mammal biotransfer factors 



Max Soil Max SW 

Chemical Cone. Cone. 

(m 

METALS 
Arsenic 1.02E+01 O.OOE+OO 
Cadmium 3.60E+OO O.OOE+OO 

Chromium 2.17E+01 6.00E-04 

Lead 2.15E+01 O.OOE+OO 

Mercu 7.00E-02 O.OOE+OO 
Selenium 6.40E-01 O.OOE+OO 
Cells are shaded if the value is greater than 1.0 

Body Weight= (BW) 4.711 E+OO kg 

Food Ingestion Rate = (If) 1.427E-01 kg/day 
Water Ingestion Rate= (lw) 4.004E-01 Uday 

Soil Ingestion Rate = (Is) 3.996E-03 kg/day 
Home Range= (HR) Assume 100% on site 
Contaminated Area = (CA) Assume equal to home range 
H=HRICA (Assume= to 1 for maximum exposure) 

Dose (soil)= (Cs* ls)(H)/BW 

Dose (mammal)= (Cm* lf)(H)/BW 
Dose (water) = (Cw * lw)(H)/BW 
Total Dose= Dose (soil)+ Dose (mammal)+ Dose (water) 

RED FOX - BACKGROUND VALUES 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 
MAXIMUM CONCENTRATIONS, AVERAGE BAF, AND AVERAGE EXPOSURE PARAMETERS 

SWMU 13 - MINE FILL B 

Biotransfer 

Factor 
(soil to inv)1'l 

2.SOE-03 
1.26E-01 

8.46E-02 
1.0SE-01 

5.43E-02 

1.62E-01 

NSWC CRANE, INDIANA 

Biotransfer Mammal Dose(m k d) from: 

Factor Conc.121 

(diet to mammal) (m Soil 

NA 2.55E-02 8.65E-03 

NA 4.53E-01 3.0SE-03 

NA 1.84E+OO 1.84E-02 

NA 2.27E+OO 1.82E-02 

NA 3.80E-03 5.94E-05 

NA 1.04E-01 5.43E-04 

Definitions: 
EEO = Ecological Effects Quotient 

NOAEL = No Observed Adverse Effects Level 
LOAEL = Lowest Observed Adverse Effects Level 
Cs = Contaminant concentration in soil 

Cw= Contaminant concentration in water 

Surface 

Water Mammal 

O.OOE+OO 7.73E-04 

O.OOE+OO 1.37E-02 

5.10E-05 5.56E-02 

O.OOE+OO 6.87E-02 

O.OOE+OO 1.15E-04 

O.OOE+OO 3.14E-03 

Ci = Contaminant cone. in soil invertebrates (=soil cone. * Biotransfer Factor) 

Footnotes: 

NOAEL LOAEL 

EEQ EEQ 

9.42E-03 7.20E-04 7.20E-03 1 31 E+01 1 31 E+OO 

1.68E-02 5.77E-02 5.77E-01 2.91 E-01 2.91 E-02 
7.41E-02 2.19E-01 8.75E-01 3.39E-01 8.46E-02 

8.69E-02 5.33E-01 5.33E+OO 1.63E-01 1.63E-02 
1.75E-04 2.86E-03 4.76E-03 6.11 E-02 3.67E-02 
3.68E-03 1.33E-02 2.20E-02 2.76E-01 1.67E-01 

(1 )Value is the biotransfer factor for soil to inverbrates (explosives only) and biotransfer factor for soil to mammals (dioxins, Aroclor-1248 and metals). 
(2)Mammal concentration (dioxins, PCBs, and metals)= Cs*soil to mammal biotransfer factor 

Mammal concentration (explosives) = Cs*soil to invertebrate* soil to mammal biotransfer factors 



Max Soil Max SW 

Chemical Cone. Cone. 

(mg/kg) {mg/L) 

Dioxlns/Furans 

ITEQMammal 1.49E-05 0.00E+OO 

EXPLOSIVES 

1,3,5-T rinitrobenzene 1.70E+OO O.OOE+OO 

2,4,6-Trinitrotohiene 5.70E+01 O.OOE+OO 

2-Amino-4,6-dinitrotoluene 1.50E+02 O.OOE+OO 

2-Nitrotoluene 4.30E-01 O.OOE+OO 

4-Amino-2,6-dinitrotoluene 3.03E+02 0.00E+OO 

HMX 5.39E+03 3.20E-03 

ROX 2.90E+01 9.90E-03 

PCBs 

IAroclor-1248 1.60E+02 O.OOE+OO 

METALS 

Arsenic 3.05E+01 0.00E+OO 

Cadmium 1.70E+OO 0.00E+OO 

Chromium 9.58E+01 6.00E-04 

Lead 6.90E+01 O.OOE+OO 

Mereu 3.60E+OO O.OOE+OO 

Selenium 1.24E+01 O.OOE+OO 

Cells are shaded if the value is greater than 1.0 

Body Weight= (BW) 4.128E+OO kg 

Food Ingestion Rate= (If) 2.11 OE-01 kg/day 

Water Ingestion Rate= (lw) 4.051 E-01 Uday 

Soil Ingestion Rate= (Is) 5.909E-03 kg/day 

Home Range= (HR) Assume 100% on site 

Contaminated Area = (CA) Assume equal to home range 

H=HRICA (Assume= to 1 for maximum exposure) 

Dose (soil) = (Cs • ls)(H)/BW 

Dose (mammal) =(Cm• lf)(H)/BW 

Dose (water) = (Cw • lw)(H)/BW 

Total Dose= Dose (soil) +Dose (mammal) + Dose (water) 

RED FOX- CONSERVATIVE INPUTS 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

SWMU 13 - MINE FILL B 

Biotransfer 

Factor 

(soil to lnv)11> 

2.20E+OO 

1.00E+OO 

1.00E+OO 

1.00E+OO 

1.00E+OO 

1.00E+OO 

1.00E+OO 

1.00E+OO 

1.30E+01 

1.49E-02 

4.48E-01 

3.33E-01 

2.86E-01 

1.92E-01 

1.19E+OO 

NSWC CRANE, INDIANA 

Biotransfer Mammal Dose (ma/kg/d) from: 

Factor Cone.<2> 

{diet to mammal) (mg/kg) Soll 

NA 3.28E-05 2.13E-08 

1.00E+OO 1.70E+OO 2.43E-03 

1.00E+OO 5.70E+01 8.16E-02 

1.00E+OO 1.50E+02 2.15E-01 

1.00E+OO 4.30E-01 6.16E-04 

1.00E+OO 3.03E+02 4.34E-01 

1.00E+OO 5.39E+03 7.72E+OO 

1.00E+OO 2.90E+01 4.15E-02 

NA 2.08E+03 2.29E-01 

NA 4.54E-01 4.37E-02 

NA 7.62E-01 2.43E-03 

NA 3.19E+01 1.37E-01 

NA 1.98E+01 9.88E-02 

NA 6.91E-01 5.15E-03 

NA 1.47E+01 1.78E-02 

Definitions: 

EEO = Ecological Effects Quotient 

NOAEL = No Observed Adverse Effects Level 

LOAEL = Lowest Observed Adverse Effects Level 

Cs = Contaminant concentration in soil 

Cw = Contaminant concentration in water 

I Surface I Water Mammal 

O.OOE+OO 1.68E-06 

O.OOE+OO 8.69E-02 

O.OOE+OO 2.91E+OO 

O.OOE+OO 7.67E+OO 

O.OOE+OO 2.20E-02 

O.OOE+OO 1.55E+01 

3.14E-04 2.76E+02 

9.72E-04 1.48E+OO 

0.00E+OO 1.06E+02 

O.OOE+OO 2.32E-02 

O.OOE+OO 3.89E-02 

5.89E-05 1.63E+OO 

0.00E+OO 1.01E+OO 

0.00E+OO 3.53E-02 

O.OOE+OO 7.52E-01 

Ci= Contaminant cone. in soil invertebrates (=Soil cone. • Biotransfer Factor) 

NA = Not Available or Not Applicable 

NV = No Value Available 

Footnotes: 

Total 

Dose NOAEL LOAEL NOAEL LOAEL 

(mglkg/d) {malkg/d) (mglkg/d) EEQ EEQ 

1.70E-Q6 I 6.66E-08 I 6.66E-07 ····••.iii·'·' 
8.93E-02 1.76E-01 8.87E-01 

3.00E+OO 1.07E-01 1.07E+OO 

7.88E+OO NV NV 

2.26E-02 1.33E+OO 1.33E+01 

1.59E+01 NV NV 

2.83E+02 1.71E-Q2 4.28E-02 1 65E+04 6 61 E+03 

1.53E+OO 4.00E-02 2.00E-01 3 81 E+01 7 63E+OO 

I 1.07E+02 I 9.52E-03 I 9.52E-02 -······· 6.69E-02 7.20E-04 7.20E-03 

4.14E-02 5.77E-02 5.77E-01 

1.77E+OO 2.19E-01 8.75E-01 

1.11E+OO 5.33E-01 5.33E+OO 
4.05E-02 2.86E-03 4.76E-03 

7.70E-01 1.33E-02 2.20E-02 

(1 )Value is the biotransfer factor for soil to inverbrates (explosives only) and biotransfer factor for soil to mammals (dioxins, Aroclor-1248 and metals). 

(2)Mammal concentration (dioxins, PCBs, and metals) = Cs*soil to mammal biotransfer factor 

Mammal concentration (explosives) = cs•soil to invertebrate• soil to mammal biotransfer factors 



SWMU 13- MINE FILL B 
BUILDING 174 

TERRESTRIAL WILDLIFE MODEL-AVERAGE CONCENTRATIONS, AVERAGE BAF, AND AVERAGE EXPOSURE PARAMETERS 
NSWC CRANE, INDIANA 

Meadow Vole 
NOAEL I Parameter EEQ 

EXPLOSIVES 
HMX 2.4E-04 
RDX 3.2E-04 
METALS 
Arsenic 3.1E-01 
Cadmium 1.0E-03 
Chromium 2.4E-03 
Lead 1.5E-03 
Mercurv 6.9E-03 
Selenium 9.0E-03 

Notes: 
- Cells are shaded if the EEO is greater than 1.0 

NA - Not applicable 
EEO - Ecological Effects Quotient 

LOAEL 
EEQ 

9.7E-05 
6.4E-05 

3.1E-02 
1.0E-04 
6.1E-04 
1.SE-04 
4.1E-03 
5.4E-03 

NOAEL - No Observed Adverse Effects Concentration 
LOAEL - Lowest Observed Adverse Effects Concentration 

Short-Tailed Shrew American Woodcock 
NOAEL I LOAEL NOAEL I LOAEL 

EEQ EEQ EEQ EEQ 

1.5E-04 6.2E-05 NA NA 
2.0E-04 4.1E-05 4.5E-04 3.BE-04 

8.7E-01 8.7E-02 7.8E-02 2.6E-02 
6.3E-03 6.3E-04 9.3E-02 6.7E-03 
8.1E-03 2.0E-03 5.6E-01 1.1E-01 
4.6E-03 4.6E-04 6.BE-01 6.BE-02 
9.1E-03 5.5E-03 1.5E-01 
7.1E-03 4.3E-03 8.3E-02 4.2E-02 

Bobwhite Quail Red-tailed Hawk Red Fox 
NOAEL I LOAEL NOAEL I LOAEL NOAEL I LOAEL 

EEQ EEQ EEQ EEQ EEQ EEQ 

NA NA NA NA 1.59E-02 6.35E-03 
4.6E-04 3.9E-04 2.5E-04 2.1 E-04 2.10E-02 4.21 E-03 

5.9E-03 2.0E-03 2.1E-03 7.0E-04 ·~·:• ...... III• 6.38E-01 
1.5E-03 1.1E-04 4.7E-04 3.4E-05 1.05E-02 1.0SE-03 
3.4E-02 6.BE-03 4.4E-02 8.7E-03 1.77E-01 4.41E-02 
4.5E-02 4.5E-03 7.0E-02 7.0E-03 1.32E-01 1.32E-02 
1.1 E-01 1.1 E-02 1.BE-02 1.SE-03 3.49E-02 2.10E-02 
1.1E-02 5.5E-03 3.9E-03 1.9E-03 1.02E-01 6.20E-02 



Chemical 

Dioxins/Furans 

ITEO Bird 

EXPLOSIVES 

1,3,5-Trinitrobenzene 

2,4,6-Trinitrotoluene 

2-Amin0-4,6-dinitrotoluene 

2-Nitrotoluene 

4-Amino-2,6-dinitrotoluene 

HMX 

ROX 

PCBs 

RED-TAILED HAWK - AVERAGE INPUTS 

TERRESTRIAL WILDLIFE MODEL - AVERAGE CONCENTRATIONS, AVERAGE BAF, AVERAGE EXPOSURE PARAMETERS, AND AREA USE FACTORS 

SWMU 13- MINE FILL B 

NSWC CRANE, INDIANA 

Average Soil Biotransfer Biotransfer Mammal Dose 
(AUF = 1%) Cone. Factor Factor Conc.<2> 

(soil to inv)<1> (diet to mammal) (m Soil Mammal 

7.10E-06 0.00E+OO 1.07E+OO NA 7.57E-06 6.81E-09 I O.OOE+OO I 2.59E-07 2.66E-07 7.17E-10 1.40E-05 

4.22E-01 0.00E+OO 1.00E+OO 1.00E+OO 4.22E-01 4.05E-04 O.OOE+OO 1.45E-02 1.49E-Q2 1.46E-04 NV 
1.26E+OO 0.00E+OO 1.00E+OO 1.00E+OO 1.26E+OO 1.21E-03 O.OOE+OO 4.31E-02 4.43E-02 4.34E-04 7.00E+OO 

8.13E-01 0.00E+OO 1.00E+OO 1.00E+OO 8.13E-01 7.BOE-04 O.OOE+OO 2.78E-02 2.86E-02 2.BOE-04 NV 

4.19E-01 O.OOE+OO 1.00E+OO 1.00E+OO 4.19E-01 4.02E-04 O.OOE+OO 1.44E-02 1.48E-02 1.45E-04 NV 

1.25E+OO 0.00E+OO 1.00E+OO 1.00E+OO 1.25E+OO 1.20E-03 O.OOE+OO 4.29E-02 4.42E-Q2 4.33E-04 NV 

2.80E+OO 2.01E-Q3 1.00E+OO 1.00E+OO 2.80E+OO 2.69E-03 1.15E-04 9.59E-02 9.87E-02 9.67E-04 NV 
2.74E+OO 5.23E-03 1.00E+OO 1.00E+OO 2.74E+OO 2.63E-03 2.98E-04 9.38E-02 9.67E-02 9.48E-04 2.23E+OO 

NOAEL 

EEQ 

1.40E-Q4 I 5.1 E-05 

NV NA 

1.78E+02 6.2E-05 

NV NA 

NV NA 

NV NA 
NV NA 

2.63E+OO 4.3E-04 

IAroclor-1248 1.69E+01 O.OOE+OO 1.30E+01 NA 2.20E+02 1.62E-02 I O.OOE+OO I 7.52E+OO I 7.54E+OO 2.03E-02 1.80E-01 I 1.BOE+OO I 1.1E-01 
METALS 

Arsenic 9.05E+OO O.OOE+OO 2.SOE-03 
cadmium 4.67E-01 0.00E+OO 1.26E-01 

Chromium 1.81E+01 3.75E-Q4 8.46E-Q2 

Lead 1.95E+01 0.00E+OO 1.05E-01 
Mercury 1.34E-01 O.OOE+OO 5.43E-02 

Selenium 1.72E+OO 0.00E+OO 1.62E-01 
Cells are shaded 1f the value 1s greater than 1.0 

Body Weight= (BW) 

Food Ingestion Rate = (If} 

Water Ingestion Rate= (lw 

Soil Ingestion Rate = (Is) 

Home Range = (HR) 

Contaminated Area = (CA) 

H=HRICA 

H=HRICA 

1.128E+OO 

3.862E-02 

6.430E-02 

1.081E-03 

1.021E+03 

10 

0.0098 

0.0027 

kg 

kg/day 

Uday 

kg/day 

(used for explosives and metals) 

(used 2.75 acres for PCB .and dioxin area) 

NA 

NA 

NA 

NA 

NA 

NA 

Dose (soiQ = (Cs • ls)(H)/BW Footnotes: 

2.26E-02 

5.87E-02 

1.53E+OO 

2.06E+OO 

7.28E-03 

2.79E-01 

8.67E-03 O.OOE+OO 7.75E-04 9.45E-03 
4.48E-04 O.OOE+OO 2.01E-Q3 2.46E-Q3 

1.74E-02 2.14E-05 5.25E-02 7.00E-02 

1.87E-02 O.OOE+OO 7.06E-02 8.93E-02 

1.29E-04 O.OOE+OO 2.49E-04 3.78E-04 

1.65E-03 O.OOE+OO 9.56E-03 1.12E-02 

Definitions: 

EEO = Ecological Effects Quotient 

NOAEL = No Observed Adverse Effects Level 

LOAEL = Lowest Observed Adverse Effects Level 

Cs = Contaminant concentration in soil 

Cw = Contaminant concentration in water 

9.26E-05 2.46E+OO 

2.41E-05 1.45E+OO 

6.86E-04 1.00E+OO 

8.75E-04 1.13E+OO 
3.70E-06 6.40E-Q3 

1.10E-04 4.00E-01 

Ci = Contaminant cone. in soil invertebrates (=soil cone. • Biotransfer Factor) 

NA = Not Applicable or Not Available 

NV = No Value Available 

7.38E+OO 3.BE-05 

2.00E+01 1.7E-05 

5.00E+OO 6.9E-04 

1.13E+01 7.7E-04 

6.40E-02 5.8E-04 

8.00E-01 2.7E-04 

Dose (mammal) =(Cm• lf)(H)/BW (1 )Value is the biotransfer factor for soil to inverbrates (explosives only) and biotransfer factor for soil to mammals (dioxins, Aroclor-1248 and metals). 

Dose (water) =(Cw• lw)(H)/BW (2)Mammal concentration (dioxins, PCBs, and metals) = Cs'soil to mammal biotransfer factor 

Total Dose= Dose (soiQ + Dose (mammaQ + Dose (water) Mammal concentration (explosives)= Cs'soil to invertebrate• soil to mammal biotransfer factors 

- Dose was adjusted using an Hof 0.0098 for explosives and metals and 0.0027 for PCBs and dioxins (see above). 

LOAEL 

EEQ 

5.1E-06 

NA 

2.4E-06 

NA 

NA 

NA 

NA 

3.6E-04 

1.1E-02 

1.3E-05 

1.2E-06 

1.4E-04 

7.7E-05 

5.8E-05 

1.4E-04 



BELTED KINGFISHER - CONSERVATIVE INPUTS 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - BOGGS CREEK SEDIMENT 

SWMU 13- MINE FILL B 

Parameter 
lnorganlCS 
ARSENIC 1.17E+01 
CADMIUM 5.10E+OO 
SILVER 1.90E+OO 
ZINC 1.75E+02 

Cells are shaded if the EEO is greater than 1_.o. 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Biotransfer 
Factor 

(sed to inv.)<1> 

6.00E-01 
7.99E+OO 
1.00E+OO 
7.53E+OO 

NSWC CRANE, INDIANA 

Fish 
Concentration 

(m Sediment 

8.07E+OO 5.38E-02 
4.07E+01 2.35E-02 
1.90E+OO 8.74E-03 
1.32E+03 8.0SE-01 

0.00E+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 

Fish 

1.12E+OO 1.18E+OO 
5.68E+OO 5.70E+OO 
2.65E-01 2.73E-01 
1.84E+02 1.84E+02 

1- The sediment to invertebrate BAF was used for metals because no sediment to fish BAFs were available for metals. 

Body Weight = (BW) 1.360E-01 kg 
Food Ingestion Rate , 1.895E-02 kg/day 
Water Ingestion Rate 1.870E-Q2 Uday 
Sediment Ingestion R 6.254E-04 kg/day 
Home Range= (HR) Assume 100% on site 
Contaminated Area = Assume equal to home range 
H=HR/CA (Assume= to 1 for maximum exposure) 

Dose (sediment)= (Cs• ls)(H)/BW 
Dose (surface water) = (Cw • lw)(H)/BW 
Dose (fish) = (Cf • lf)(H)/BW 
Total Dose= Dose (sediment)+ Dose (surface water)+ Dose (fish) 

Definitions: 
EEO - Ecological Effects Quotient 
NOAEL - No Observed Adverse Effects Level 
LOAEL - Lowest Observed Adverse Effects Level 
Cs = Contaminant concentration in sediment 
Cw= Contaminant concentration in water 
Cf =Contaminant cone. in fish (=sediment concentration • Biotransfer Factor) 
NA= Not Applicable or Not Available 
NV = No Value Available 

2.46E+OO 
1.45E+OO 

NV 
1.45E+01 

7.38E+OO 
2.00E+01 

NV 
1.31E+02 

NOAEL 

EEQ 

LOAEL 

EEQ 

I 4.79E-01 I 1.60E-01 
2.85E-01 

I NA I NA 
II 



BELTED KINGFISHER -AVERAGE INPUTS 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - BOGGS CREEK SEDIMENT 

SWMU 13 - MINE FILL B 

Parameter 
lnorganics 
ARSENIC 
CADMIUM 
SILVER 
ZINC 

Avg Sediment 
Concentration 

(mg/kg) 

8.50E+OO 
1.40E+OO 
4.60E-01 
5.71E+01 

Avg SW 
Concentration 

(m 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Cells are shaded if the EEO is greater than 1.0. 

Biotransfer 
Factor 

(sed to inv.)<1> 

1.43E-01 
6.00E-01 
1.00E+OO 
1.94E+OO 

NSWC CRANE, INDIANA 

Fish 
Concentration 

(m 

Dose (m day) from: 
Surface 

Sediment Water Fish 

1.22E+OO 3.18E-02 O.OOE+OO 1.38E-01 
8.40E-01 5.24E-03 O.OOE+OO 9.52E-02 
4.60E-01 1.72E-03 O.OOE+OO 5.21E-02 
1.11E+02 2.14E-01 O.OOE+OO 1.25E+01 

1.70E-01 
1.00E-01 
5.38E-02 
1.27E+01 

1- The sediment to invertebrate BAF was used for metals because no sediment to fish BAFs were available for metals. 

Body Weight = (BW) 1.520E-01 kg 
Food Ingestion Rate 1.723E-02 kg/day 
Water Ingestion Rate 1:670E-02 Uday 
Sediment Ingestion F 5.684E-04 kg/day 
Home Range = (HR) 1.160E+OO km 
Contaminated Area =Assume equal to home range 
H=HRICA (Assume= to 1 for maximum exposure) 

Dose (sediment)= (Cs* ls)(H)/BW 
Dose (surface water)= (Cw* lw)(H)/BW 
Dose (fish) = (Cf * lf)(H)/BW 
Total Dose= Dose (sediment)+ Dose (l'.urface water)+ Dose (fish) 

Definitions: 
EEO - Ecological Effects Quotient 
NOAEL - No Observed Adverse Effects Level 
LOAEL - Lowest Observed Adverse Effects Level 
Cs = Contaminant concentration in sediment 
Cw = Contaminant concentration in water 
Cf = Contaminant cone. in fish (=sediment concentration * Biotransfer Factor) 
NA = Not Applicable or Not Available 
NV = No Value Available 

2.46E+OO 
1.45E+OO 

NV 
1.45E+01 

LOAEL 
(m 

7.38E+OO 
2.00E+01 

NV 
1.31E+02 

NOAEL 
EEQ 

6.89E-02 
6.93E-02 

NA 
8.79E-01 

LOA EL 
EEQ 

2.30E-02 
5.02E-03 

NA 
9.73E-02 



BOBWHITE QUAIL· AVERAGE INPUTS 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

SWMU 13 • MINE FILL B (BLDG 165) 

Parameter 
EXPLOSIVES 
1,3,5-Trinitrobenzene 1.30E-01 O.OOE+OO 
2,4,6-Trinitrotoluene 3.40E-01 O.OOE+OO 

2-Amino-4,6-dinitrotoluene 4.99E+OO O.OOE+OO 
2-Nitrotoluene 1.40E-01 0.00E+OO 

4-Amino-2,6-dinitrotoluene 2.50E-01 O.OOE+OO 
HMX 1.11E+OO 3.20E-03 

ROX 5.40E-01 9.90E-03 

METALS 
Arsenic 8.65E+OO 0.00E+OO 

Cadmium 2.00E-01 O.OOE+OO 
Chromium 1.89E+01 6.00E-04 

Lead 2.03E+01 0.00E+OO 
Mercury 7.30E-02 O.OOE+OO 
Selenium 8.71E-01 O.OOE+OO 
Cells are shaded If the EEQ is greater than 1.0. 

Body Weight= (BW) 1.770E-01 kg 
Food Ingestion Rate = (If) 4.320E-03 kg/day 
Water Ingestion Rate = (lw: 1.840E-02 Uday 
Soil Ingestion Rate= (Is) 3.542E-04 kg/day 
Home Range= (HR) Assume 100% on site 
Contaminated Area = (CA) Assume equal to home range 
H=HR/CA (Assume= to 1 for maximum exposure) 

Dose (surface soil) = (Cs * ls)(H)/BW 
Dose (surface water) = (Cw* lw)(H)/BW 
Dose (vegetation)= (Cv * lf)(H)/BW 

7.70E+OO 
1.SOE+OO 
O.OOE+OO 
1.SOE+OO 
O.OOE+OO 
1.70E+01 
4.60E-01 

3.75E-02 
5.86E-01 
4.10E-02 
3.89E-02 
6.52E-01 
6.72E-01 

Total Dose= Dose (surface soil)+ Dose (surface water)+ Dose (vegetation) 

NSWC CRANE, INDIANA 

1.00E+OO 
6.12E-01 

0.00E+OO 
2.52E-01 
0.00E+OO 
1.89E+01 
2.48E-01 

3.24E-01 
1.17E-01 
7.75E-01 
7.90E-01 
4.76E-02 
5.85E-01 

Definitions: 

Surface 
Soil 

2.60E-04 
6.SOE-04 
9.99E-03 
2.SOE-04 
5.00E-04 
2.22E-03 
1.0SE-03 

1.73E-02 
4.00E-04 
3.78E-02 
4.06E-02 
1.46E-04 
1.74E-03 

O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
0.00E+OO 
3.33E-04 
1.03E-03 

O.OOE+OO 
0.00E+OO 
6.24E-05 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 

EEQ = Ecological Effects Quotient 

2.44E-02 
1.49E-02 
O.OOE+OO 
6.15E-03 
O.OOE+OO 
4.61 E-01 
6.0SE-03 

7.92E-03 
2.86E-03 
1.89E-02 
1.93E-02 
1.16E-03 
1.43E-02 

NOAEL = No Observed Adverse Effects Level 
LOAEL = Lowest Observed Adverse Effects Level 
Cs = Contaminant concentration in soil 
Cw = Contaminant concentration in water 

2.47E-02 
1.56E-02 
9.99E-03 
6.43E-03 
5.00E-04 
4.63E-01 
8.17E-03 

2.52E-02 
3.26E-03 
5.68E-02 
5.99E-02 
1.31E-03 
1.60E-02 

Cv = Contaminant cone. in vegetation (=soil cone. * Biotransfer Factor) 
NA = Not Applicable or Not Available 
NV= No Value Available 

• 

NV NV 
7.00E+OO 1.78E+02 

NV NV 
NV NV 
NV NV 
NV NV 

2.23E+OO 2.63E+OO 

2.46E+OO 7.38E+OO 
1.45E+OO 2.00E+01 
1.00E+OO 5.00E+OO 
1.13E+OO 1.13E+01 
6.40E-03 6.40E-02 
4.00E-01 8.00E-01 

NOAEL 
EEQ 

NA 
2.23E-03 

NA 
NA 
NA 
NA 

3.66E-03 

1.03E-02 
2.25E-03 
5.68E-02 
5.30E-02 
2.04E-01 
4.01E-02 

LOAEL 
EEQ 

NA 
8.77E-05 

NA 
NA 
NA 
NA 

3.11E-03 

3.42E-03 
1.63E-04 
1.14E-02 
5.30E-03 
2.04E-02 
2.00E-02 



SHORT-TAILED SHREW-AVERAGE INPUTS 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

SWMU 13- MINE FILL B (BLDG 174) 

Max SW 

Parameter 
EXPLOSIVES 
HMX O.OOE+OO 
RDX O.OOE+OO 
METALS 
Arsenic 4.97E+OO O.OOE+OO 
Cadmium 1.30E-01 O.OOE+OO 
Chromium 1.13E+01 6.00E-04 
Lead 1.74E+01 O.OOE+OO 
Mercurv 4.00E-02 O.OOE+OO 
Selenium 2.37E-01 O.OOE+OO 
Cells are shaded 1f the EEQ 1s greater than 1.0. 

Body Weight= (BW) 1.687E-02 kg 
Food Ingestion Rate= (If) 1.648E-03 kg/day 
Water Ingestion Rate= (lw) 3.SOOE-03 Uday 
Soil Ingestion Rate = (Is) 2.142E-04 kg/day 
Home Range= (HR) Assume 100% on site 
Contaminated Area= (CA) Assume equal to home range 
H=HRICA (Assume =to 1 for maximum exposure) 

Dose (surface soil) = (Cs • ls)(H)/BW 
Dose (surface water) = (Cw• lw)(H)/BW 
Dose (invertebrates)= (Ci* lf)(H)/BW 

Biotransfer 
Factor 

soil to inv. 

1.00E+OO 
1.00E+OO 

2.24E-01 
7.71E+OO 
3.06E-01 
2.66E-01 
1.69E+OO 
9.85E-01 

Total Dose= Dose (surface soil)+ Dose (surface water)+ Dose (invertebrates) 

NSWC CRANE, INDIANA 

Invertebrate Dose m from: 
Concentration Surface 

Soil Inverts. 

O.OOE+OO 0.00E+OO 0.00E+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 

1.11 E+OO 6.31E-02 O.OOE+OO 1.09E-01 
1.00E+OO 1.65E-03 O.OOE+OO 9.79E-02 
3.46E+OO 1.44E-01 1.35E-04 3.38E-01 
4.63E+OO 2.21E-01 O.OOE+OO 4.52E-01 
6.77E-02 5.0SE-04 O.OOE+OO 6.62E-03 
2.33E-01 3.01E-03 O.OOE+OO 2.28E-02 

Definitions: 
EEQ = Ecological Effects Quotient 
NOAEL = No Observed Adverse Effects Level 
LOAEL = Lowest Observed Adverse Effects Level 
Cs = Contaminant concentration in soil 
Cw= Contaminant concentration in water 

1.72E-01 
9.95E-02 
4.81E-01 
6.73E-01 
7.12E-03 
2.58E-02 

Ci= Contaminant cone. in soil invertebrates (=Soil cone.• Biotransfer Factor) 

NOAEL LOAEL 
EEQ EEQ 

1.54E-04 6.15E-05 
2.04E-04 4.0SE-05 

1.97E-01 1.97E+OO 8.73E-01 8.73E-02 
1.58E+01 1.58E+02 6.31E-03 6.31E-04 
5.98E+01 2.39E+02 8.06E-03 2.01E-03 
1.46E+02 1.46E+03 4.62E-03 4.62E-04 
7.81E-01 1.30E+OO 9.12E-03 5.47E-03 
3.64E+OO 6.01E+OO 7.0SE-03 4.29E-03 



MINK - CONSERVATIVE INPUTS 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - TURKEY CREEK SEDIMENT 

SWMU 13 - MINE FILL B 

NSWC CRANE, INDIANA 

Biotransfer Fish from: 
Factor Concentration 

Parameter (sed to inv.)11l (m Sediment Fish 

I nor nics 
ARSENIC 1.05E+01 O.OOE+OO 6.90E-01 7.25E+OO 3.53E-02 O.OOE+OO 7.39E-01 7.74E-01 2.18E-03 

CADMIUM 8.40E+OO O.OOE+OO 7.99E+OO 6.71E+01 2.83E-02 O.OOE+OO 6.84E+OO 6.87E+OO 1.75E-01 

COPPER 2.45E+02 O.OOE+OO 5.25E+OO 1.29E+03 8.24E-01 O.OOE+OO 1.31E+02 1.32E+02 6.75E+OO 

NICKEL 3.17E+01 O.OOE+OO 2.32E+OO 7.35E+01 1.07E-01 O.OOE+OO 7.50E+OO 7.60E+OO 8.07E+OO 
SELENIUM 4.90E-01 O.OOE+OO 1.00E+OO 4.90E-01 1.65E-03 O.OOE+OO 5.00E-02 5.16E-02 4.04E-02 

SILVER 7.BOE-01 O.OOE+OO 1.00E+OO 7.BOE-01 2.62E-03 O.OOE+OO 7.95E-02 8.21E-02 3.13E-03 

ZINC 2.62E+02 O.OOE+OO 7.53E+OO 1.97E+03 8.81E-01 O.OOE+OO 2.01E+02 2.02E+02 3.23E+01 

Cells are shaded if the EEO is greater than 1.0. 
1- The sediment to invertebrate BAF was used for metals because no sediment to fish BAFs were available for metals. 

Body Weight= (BW) 5.500E-01 kg 
Food Ingestion Rate = (If) 5.608E-02 kg/day 
Water Ingestion Rate = (lw 1.907E-01 Uday 
Sediment Ingestion Rate = 1.850E-03 kg/day 
Home Range= (HR) Assume 100% on site 
Contaminated Area = (CA) Assume equal to home range 
H=HRICA (Asliume =to 1 for maximum exposure) 

Dose (sediment)= (Cs• ls)(H)/BW 
Dose (surface water)= (Cw• lw)(H)/BW 
Dose (fish) = (Cf • lf)(H)/BW 
Total Dose= Dose (sediment) + Dose (surface water) + Dose (fish) 

Definitions: 
EEQ - Ecological Effects Quotient 
NOAEL - No Observed Adverse Effects Level 
LOAEL - Lowest Observed Adverse Effects Level 
Cs = Contaminant concentration in sediment 
Cw= Contaminant concentration in water 
Cf= Contaminant cone. in fish (=sediment concentration• Biotransfer Factor) 

1.75E+OO 
8.73E+OO 
1.61E+01 
6.66E-02 
3.13E-02 
6.46E+01 



MINK- AVERAGE INPUTS 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION - TURKEY CREEK SEDIMENT 

SWMU 13 - MINE FILL B 

NSWC CRANE, INDIANA 

Biotransfer Fish 
Factor Concentration 

Parameter (sed to inv.)<1> (m Sediment Fish 
lnor anics 
ARSENIC 6.70E+OO 0.00E+OO 1.43E-01 9.58E-01 8.70E-03. O.OOE+OO 3.77E-02 4.64E-02 
CADMIUM 2.90E+OO O.OOE+OO 6.00E-01 1.74E+OO 3.77E-03 O.OOE+OO 6.85E-02 7.23E-02 

COPPER 8.63E+01 O.OOE+OO 1.56E+OO 1.34E+02 1.12E-01 O.OOE+OO 5.29E+OO 5.40E+OO 

NICKEL 1.87E+01 O.OOE+OO 4.86E-01 9.09E+OO 2.43E-02 O.OOE+OO 3.58E-01 3.82E-01 
SELENIUM 2.60E-01 0.00E+OO 1.00E+OO 2.60E-01 3.38E-04 O.OOE+OO 1.02E-02 1.06E-02 

SILVER 2.80E-01 0.00E+OO 1.00E+OO 2.80E-01 3.64E-04 O.OOE+OO 1.10E-02 1.14E-02 

ZINC 1.07E+02 0.00E+OO 1.94E+OO 2.07E+02 1.39E-01 O.OOE+OO 8.15E+OO 8.29E+OO 

Cells are shaded if the EEO is greater than 1.0. 
1- The sediment to invertebrate BAF was used for metals because no sediment to fish BAFs were available for metals. 

Body Weight = (BW) 1.020E+OO kg 
Food Ingestion Rate = (If) 4.015E-02 kg/day 
Water Ingestion Rate= (I· 8.050E-02 Uday 
Sediment Ingestion Rate 1.325E-03 kg/day 
Home Range = (HR) 3.484E+01 acres 
Contaminated Area = (C~ Assume equal to home range 
H=HRICA (Assume= to 1 for maximum exposure) 

Dose (sediment) = (Cs • ls)(H)/BW 
Dose (surface water) = (Cw* lw)(H)/BW 
Dose (fish) = (Cf • lf)(H)/BW 
Total Dose= Dose (sediment)+ Dose (surface water) + Dose (fish) 

Definitions: 

EEO - Ecological Effects Quotient 
NOAEL - No Observed Adverse Effects Level 
LOAEL - Lowest Observed Adverse Effects Level 
Cs = Contaminant concentration in sediment 
Cw= Contaminant concentration in water 
Cf= Contaminant cone. in fish (=sediment concentration* Biotransfer Factor) 

3.71E-03 
2.97E-01 

1.15E+01 
1.37E+01 
6.86E-02 
5.32E-03 
5.49E+01 

3.71E-02 
2.97E+OO 
1.48E+01 

2.75E+01 
1.13E-01 
5.32E-02 
1.10E+02 

NOAEL 

EEQ 

LOAEL 

EEQ 

• 25E+01 1 25E+OO 

2.43E-01 2.43E-02 
4.70E-01 3.64E-01 
2.78E-02 1.39E-02 
1.54E-01 9.34E-02 

2.14E-01 

1.51E-01 7.55E-02 



MEADOW VOLE· AVERAGE INPUTS 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

SWMU 13 • MINE FILL B (BLDG 174) 
NSWC CRANE, INDIANA 

Average Soil Max SW Biotransfer Vegetation from: 
Concentration Concentration Factor Concentration Surface 

Parameter 
EXPLOSIVES 
HMX 
ROX 
METALS 
Arsenic 4.97E+OO O.OOE+OO 
Cadmium 1.30E-01 O.OOE+OO 
Chromium 1.13E+01 6.00E-04 
Lead 1.74E+01 O.OOE+OO 
Mercury 4.00E-02 O.OOE+OO 
Selenium 2.37E-01 O.OOE+OO 
Cells are shaded If the EEO 1s greater than 1.0. 

Body Weight = (BW) 3.663E-02 kg 
Food Ingestion Rate = (If) 3.570E-03 kg/day 
Water Ingestion Rate= (lw 6.400E-03 Llday 
Soil Ingestion Rate= (Is) 8.568E-05 kg/day 
Home Range= (HR) Assume 100% on site 

3.75E-02 
5.86E-01 
4.10E-02 
3.89E-02 
6.52E-01 
6.72E-01 

Soil 

0.00E+OO 
O.OOE+OO 

1.86E-01 1.16E-02 0.00E+OO 1.82E-02 
7.62E-02 3.04E-04 0.00E+OO 7.42E-03 
4.63E-01 2.64E-02 1.0SE-04 4.52E-02 
6.77E-01 4.07E-02 0.00E+OO 6.60E-02 
2.61E-02 9.36E-05 O.OOE+OO 2.54E-03 
1.59E-01 5.54E-04 O.OOE+OO 1.55E-02 

Definitions: 
EEO = Ecological Effects Quotient 
NOAEL = No Observed Adverse Effects Level 
LOAEL = Lowest Observed Adverse Effects Level 
Cs = Contaminant concentration in soil 
Cw = Contaminant concentration in water 

Total 

2.98E-02 
7.73E-03 
7.17E-02 
1.07E-01 
2.64E-03 
1.61E-02 

Contaminated Area = (CA) Assume equal to home range 
H=HR/CA (Assume= to 1 for maximum exposure) Cv =Contaminant cone. in vegetation (=Soil cone. * Biotransfer Factor) 

Dose (surface soil) = (Cs * ls)(H)/BW 
Dose (surface water) = (Cw * lw)(H)/BW 
Dose (vegetation) = (Cv * lf)(H)/BW 
Total Dose= Dose (surface soil)+ Dose (surface water)+ Dose (vegetation) 

NOAEL LOAEL NOAEL LOAEL 
EEQ EEQ 

2.43E-04 9.72E-05 
3.22E-04 6.44E-05 

9.67E-02 9.67E-01 3.0SE-01 3.0SE-02 
7.75E+OO 7.75E+01 9.97E-04 9.97E-05 
2.94E+01 1.18E+02 2.44E-03 6.09E-04 
7.16E+01 7.16E+02 1.49E-03 1.49E-04 
3.84E-01 6.39E-01 6.87E-03 4.12E-03 
1.79E+OO 2.95E+OO 8.98E-03 5.44E-03 



Average Soil Max SW 

AMERICAN WOODCOCK - AVERAGE INPUTS 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

SWMU 13 - MINE FILL B (BLDG 165) 
NSWC CRANE, INDIANA 

Biotransfer Invertebrate 
Concentration Concentration Factor Concentration 

Parameter soil to inv. m ) 
EXPLOSIVES 
1,3,5-Trinitrobenzene 1.30E-01 O.OOE+OO 
2,4,6-Trinitrotoluene 3.40E-01 0.00E+OO 
2-Amino-4,6-dinitrotoluene 4.99E+OO O.OOE+OO 
2-Nitrotoluene 1.40E-01 O.OOE+OO 
4-Amino-2,6-dinitrotoluene 2.50E-01 O.OOE+OO 
HMX 1.11E+OO 3.20E-03 
ROX 5.40E-01 9.90E-03 
METALS 
Arsenic 8.65E+OO O.OOE+OO 
Cadmium 2.00E-01 O.OOE+OO 
Chromium 1.89E+01 6.00E-04 
Lead 2.03E+01 O.OOE+OO 
Mercurv 7.30E-02 0.00E+OO 
Selenium 8.71E-01 O.OOE+OO 
Cells are shaded If the EEQ 1s greater than 1.0. 

Body Weight = (BW) 1.895E-01 kg 
Food Ingestion Rate = (If) 2.526E-02 kg/day 
Water Ingestion Rate = (lw) 1.900E-02 Uday 
Soil Ingestion Rate = (Is) 1.688E-03 kg/day 
Home Range= (HR) Assume 100% on site 
Contaminated Area = (CA) Assume equal to home range 
H=HR/CA (Assume =to 1 for maximum exposure) 

Dose (surface soil) = (Cs • ls)(H)/BW 
Dose (surface water) = (Cw* lw)(H)/BW 
Dose (invertebrates)= (Ci* lf)(H)/BW 

1.00E+OO 
1.00E+OO 
1.00E+OO 
1.00E+OO 
1.00E+OO 
1.00E+OO 
1.00E+OO 

2.24E-01 
7.71E+OO 
3.06E-01 
2.SPE-01 
1.69E+OO 
9.85E-01 

Total Dose= Dose (surface soil)+ Dose (surface water)+ Dose (invertebrates) 

1.30E-01 1.16E-03 O.OOE+OO 1.73E-02 
3.40E-01 3.03E-03 0.00E+OO 4.53E-02 
4.99E+OO 4.44E-02 O.OOE+OO 6.65E-01 
1.40E-01 1.25E-03 O.OOE+OO 1.87E-02 
2.50E-01 2.23E-03 O.OOE+OO 3.33E-02 
1.11E+OO 9.89E-03 3.21E-04 1.48E-01 
5.40E-01 4.81E-03 9.93E-04 7.20E-02 

1.94E+OO 7.70E-02 O.OOE+OO 2.58E-01 
1.54E+OO 1.78E-03 O.OOE+OO 2.06E-01 
5.78E+OO 1.68E-01 6.02E-05 7.71 E-01 
5.40E+OO 1.81E-01 O.OOE+OO 7.20E-01 
1.24E-01 6.50E-04 0.00E+OO 1.65E-02 
8.58E-01 7.76E-03 0.00E+OO 1.14E-01 

Definitions: 
EEQ = Ecological Effects Quotient 
NOAEL = No Observed Adverse Effects Level 
LOAEL = Lowest Observed AdVerse Effects Level 
Cs = Contaminant concentration in soil 
Cw = Contaminant concentration in water 

1.85E-02 
4.84E-02 
7.10E-01 
1.99E-02 
3.56E-02 
1.58E-01 
7.78E-02 

3.35E-01 
2.07E-01 
9.39E-01 
9.01E-01 
1.71E-02 
1.22E-01 

Ci =Contaminant cone. in soil invertebrates (=Soil cone. * Biotransfer Factor) 
NA = Not Applicable or Not Available 
NV= No Value Available 

NV NV 
7.00E+OO 1.78E+02 

NV NV 
NV NV 
NV NV 
NV NV 

2.23E+OO 2.63E+OO 

2.46E+OO 7.38E+OO 
1.45E+OO 2.00E+01 
1.00E+OO 5.00E+OO 
1.13E+OO 1.13E+01 
6.40E-03 6.40E-02 
4.00E-01 8.00E-01 

NOAEL 
EEQ 

NA 
6.91E-03 

NA 
NA 
NA 
NA 

3.49E-02 

1.36E-01 
1.43E-01 
9.39E-01 
7.97E-01 .. .. 
3.05E-01 

LOAEL 
EEQ 

NA 
2.72E-04 

NA 
NA 
NA 
NA 

2.96E-02 

4.54E-02 
1.04E-02 
1.88E-01 
7.97E-02 
2.68E-01 
1.53E-01 



Parameter 
EXPLOSIVES 
1,3,5-Trinitrobenzene 1.30E-01 O.OOE+OO 
2,4,6-Trinitrotoluene 3.40E-01 O.OOE+OO 
2-Amino-4,6-dinitrotoluene 4.99E+OO O.OOE+OO 
2-Nitrotoluene 1.40E-01 O.OOE+OO 
4-Amino-2,6-dinitrotoluene 2.SOE-01 O.OOE+OO 
HMX 1.11E+OO 3.20E-03 
RDX 5.40E-01 9.90E-03 
METALS 
Arsenic 8.65E+OO O.OOE+OO 
Cadmium 2.00E-01 O.OOE+OO 
Chromium 1.89E+01 6.00E-04 
Lead 2.03E+01 O.OOE+OO 
Mercury 7.30E-02 O.OOE+OO 
Selenium 8.71E-01 O.OOE+OO 
Cells are shaded 1f the EEQ 1s greater than 1.0. 

Body Weight = (BW) 1.895E-01 kg 
Food Ingestion Rate = (If) 2.526E-02 kg/day 
Water Ingestion Rate = (lw) 1.900E-02 Uday 
Soil Ingestion Rate= (Is) 1.688E-03 kg/day 
Home Range= (HR) Assume 100% on site 
Contaminated Area = (CA) Assume eq1,1al to home range 
H=HR/CA (Assume= to 1 for maximum exposure) 

Dose (surface soil)= (Cs • ls)(H)/BW 
Dose (surface water) = (Cw • lw)(H)/BW 
Dose (invertebrates) = (Ci • lf)(H)/BW 

AMERICAN WOODCOCK- AVERAGE INPUTS {20"k AUF} 
TERRESTRIAL WILDLIFE MODEL ECOLOGIC~L EFFECTS QUOTIENT CALCULATION 

SWMU 13- MINE FILL B {BLDG 165} 

Biotransfer 
Factor 

soiltoinv. 

1.00E+OO 
1.00E+OO 
1.00E+OO 
1.00E+OO 
1.00E+OO 
1.00E+OO 
1.00E+OO 

2.24E-01 
7.71E+OO 
3.06E-01 
2.66E-01 
1.69E+OO 
9.85E-01 

Invertebrate 
Concentration 

1.30E-01 
3.40E-01 
4.99E+OO 
1.40E-01 

· 2.SOE-01 
1.11E+OO 
5.40E-01 

1.94E+OO 
1.54E+OO 
5.78E+OO 
5.40E+OO 
1.24E-01 
8.58E-01 

Definitions: 

NSWC CRANE, INDIANA 

Surface 
Soil 

1.16E-03 
3.03E-03 
4.44E-02 
1.25E-03 
2.23E-03 
9.89E-03 
4.81E-03 

7.70E-02 
1.78E-03 
1.68E-01 
1.81E-01 
6.SOE-04 
7.76E-03 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
3.21E-04 
9.93E-04 

O.OOE+OO 
O.OOE+OO 
6.02E-05 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

EEQ = Ecological Effects Quotient 

Inverts. 

1.73E-02 
4.53E-02 
6.65E-01 
1.87E-02 
3.33E-02 
1.48E-01 
7.20E-02 

2.58E-01 
2.06E-01 
7.71E-01 
7.20E-01 
1.65E-02 
1.14E-01 

NOAEL = No Observed Adverse Effects Level 
LOAEL = Lowest Observed Adverse Effects Level 
Cs = Contaminant concentration in soil 
Cw = Contaminant concentration in water 

1.85E-02 
4.84E-02 
7.10E-01 
1.99E-02 
3.56E-02 
1.58E-01 
7.78E-02 

3.35E-01 
2.07E-01 
9.39E-01 
9.01E-01 
1.71E-02 
1.22E-01 

3.70E-03 
9.67E-03 
1.42E-01 
3.98E-03 
7.11E-03 
3.16E-02 
1.56E-02 

6.71E-02 
4.15E-02 
1.88E-01 
1.80E-01 
3.43E-03 
2.44E-02 

Ci= Contaminant cone. in soil invertebrates (=Soil cone. • Biotransfer Factor) 
NA = Not Applicable or Not Available 
NV = No Value Available 

Total Dose= Dose (surface soil) +Dose (surface water) + Dose (invertebrates) 

NV NV 
7.00E+OO 1.78E+02 

NV NV 
NV NV 
NV NV 
NV NV 

2.23E+OO 2.63E+OO 

2.46E+OO 7.38E+OO 
1.45E+OO 2.00E+01 
1.00E+OO 5.00E+OO 
1.13E+OO 1.13E+01 
6.40E-03 6.40E-02 
4.00E-01 8.00E-01 

Adjusted 
NOAEL 

EEQ 

NA 
1.38E-03 

NA 
NA 
NA 
NA 

6.98E-03 

2.73E-02 
2.86E-02 
1.88E-01 
1.59E-01 
5.35E-01 
6.11E-02 

Adjusted 
LOA EL 

EEQ 

NA 
5.43E-05 

NA 
NA 
NA 
NA 

5.92E-03 

9.09E-03 
2.07E-03 
3.76E-02 
1.59E-02 
5.35E-02 
3.05E-02 
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