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EXECUTIVE SUMMARY  

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

for Solid Waste Management Unit (SWMU) 8, Building 106 Pond, located at the Naval Surface Warfare 

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

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

Task Order (CTO) 0331, Comprehensive Long-Term Environmental Action Navy (CLEAN) III, Contract 

Number N62467-94-D-0888. 

 

PURPOSE OF RFI REPORT 

This report summarizes RFI fieldwork conducted from December 2004 through October 2006, describes 

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

assessments, and provides recommendations for future action.   

 

SWMU 8 DESCRIPTION 

Buildings 106 and 107 and the Building 106 Pond area are located in the “Load and Fill Area” in the west-

central portion of NSWC Crane, near the intersection of Highways 45 and 101.  All surface runoff from the 

SWMU drains south and southeast into several gullies which enter an unnamed, intermittent stream.  This 

main tributary then flows eastward and enters Boggs Creek.  The Boggs and Turkey Creek Drainage 

Basin is one of five major drainage basins that carry surface water off the installation and eventually drain 

into the East Fork of the White River and then to the Wabash River to the southwest. 

 

Buildings 106 and 107 have historically been involved with the overhaul of projectile casings.  Building 

106 housed a cleaning process consisting of caustic wash, a Trichloroethylene (TCE) degreaser, and a 

hydrochloric acid wash.  Prior to 1972, splash out and overflows of wastewater from Buildings 106 and 

107 were discharged into a small unlined pond (i.e., the Building 106 Pond) that subsequently drained 

into ditches.  Sometime after 1972, the pond was connected to a neutralizing system (located on the 

south side of the pond) that discharged to the sanitary sewer [Naval Energy and Environmental Support 

Activity (NEESA), 1983].  The discharge solutions from the pond had an extremely high pH (11.0) and 

contained explosives, heavy metals, oil, and grease.  The floor drains in Building 107 previously 

discharged to the pond (Reid et al., 1987).  Floor drain discharges may have contained TCE, 

pentachlorophenol (PCP), paint residue, and heavy metals.  Also, oily wastewater from leaking 

compressors in Building 107 entered the pond via several drainage pipes (A.T. Kearny, Inc., 1987). 
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In the mid-1970s, phosphatizing of steel was conducted in Building 106.  The phosphatizing process 

involved applying a zinc phosphate coating to projectiles and also included a conditioning rinse step that 

used a dilute solution of either chromic acid or chromic and phosphoric acids.    

 

Activities at Buildings 106 and 107 also included the application of coatings to Hawk missile containers in 

paint booths.  One of the paint booths applied a zinc chromate coating containing 40 weight percent 

toluene, whereas another paint booth applied an olive drab coating containing 22 percent naphtha.  Each 

of the paint booths utilized approximately 500 gallons of coating material per year.  Prior to coating, the 

Hawk missile containers were silica sandblasted, which produced approximately 800 to 1,000 pounds of 

baghouse residue per day. 

 

Building 107 included refinishing of wooden and metal boxes.  For metal boxes, the cleaning portion of 

the process utilized approximately 712 gallons of TCE per year.  Painting was done in paint booths 

equipped with water washes for particulate control.  The amount of dust collected daily from the 

accumulator/baghouse was approximately 300 to 400 pounds.  For wooden boxes, there was an 

additional treatment step consisting of dipping the wooden boxes in a 5-percent solution of PCP in a “dip 

tank” for 5 minutes followed by partial drying of the boxes in a “dip pan.”  Approximately 8,800 gallons of 

PCP was used annually.  Currently, repair operations are intermittently performed in Buildings 106 and 

107.   

 
In 1972, approximately 47 samples were collected from effluent discharging from the Building 106 Pond.  

These samples were selectively analyzed for water quality parameters [total organic carbon (TOC), 

turbidity, dissolved oxygen (DO), etc.], metals, and explosives.  Analytical results indicated high heavy 

metals concentrations, with values as high as 20 parts per million (ppm) for lead, 3.5 ppm for chromium, 

1 part per billion (ppb) for mercury, 20 ppm for zinc, and 0.2 ppm for cadmium (Kent et al., 1973). 

 

The Initial Assessment Study (IAS) (NEESA, 1983) recommended two soil samples from the Building 106 

Pond be collected and analyzed for mercury, chromium, phosphorus, and TCE.  In 1985, two samples 

were analyzed for heavy metals via the Extraction Procedure (EP) Toxicity test and for oil/grease content 

and TCE.  Phosphorus was not a target analyte.  Measured concentrations were less than Toxicity 

Characteristic Leaching Procedure (TCLP)/EP Toxicity Regulatory Action Levels.  In 1987, a visual site 

inspection conducted by A.T. Kearny, Inc. noted that the edges of the pond were oil stained and the 

surface of the pond exhibited an oily sheen. 

 
As part of the Phase I Environmental Monitoring Report (EMR) (Halliburton NUS, 1992a), background 

data and site observations were reviewed to determine the likelihood of a release posing a potential 
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threat to human health and/or the environment.  Available data and observations of current site conditions 

at SWMU 8 were reviewed to assess the potential for contaminant releases to groundwater, surface 

water, air, and soil.  The data evaluation and site observations were made according to the approach 

described in RCRA Facility Assessments Guidance (U.S. EPA, 1986).  Based on the operational history 

of Buildings 106 and 107 and the waste characteristics of materials used in the buildings, potential 

releases to groundwater, soil and air were deemed likely.  Based on analytical records and reports, 

releases to surface water have occurred. 

 

FIELD AND ANALYTICAL PROGRAM FOR SWMU 8 

Four rounds of RFI field activities have been conducted at SWMU 8.  Round 1 was completed in 

December 2004/January 2005, Round 2 was completed in May/June 2005, Round 3 was completed in 

September/October 2005, and Round 4 was completed in October 2006.  All work was conducted in 

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

Protection Agency (U.S. EPA)-approved Quality Assurance Project Plan (QAPP) (TtNUS, 2004) and two 

QAPP Addenda (TtNUS, 2005c, 2005d).  Standard operating procedures (SOPs) that governed the field 

work are included in Appendix E of the approved QAPP (TtNUS, 2004). 

 

Soils 

A total of 65 soil borings were drilled during the four rounds of sampling.  From these 65 boreholes, a total 

of 44 surface soil samples were collected from a depth interval of 0 to 2 feet below ground surface (bgs) 

and 64 subsurface soil samples were collected from a depths of 2 to 18 feet bgs.  Most soil samples were 

analyzed for volatile organic compounds (VOCs).  Many of the samples were also analyzed for energetic 

compounds, perchlorate, metals, and semivolatile organic compounds (SVOCs).  A few samples were 

analyzed for pesticides, herbicides, and polychlorinated biphenyls (PCBs).   

 

Soils collected in Rounds 3 and 4 were only analyzed for VOCs because it became clear after two rounds 

of sampling that VOCs were the primary contaminants at the site and VOCs had migrated farther than the 

other contaminants. 

 

Surface Water/Seeps 

A total of 32 surface water samples were collected from one seep, the Building 106 pond, and 16 other 

surface water sampling locations during Rounds 1 through 3, including drainage ditches and one sump.  

All of these samples were analyzed for VOCs.  Many of the samples were also analyzed for energetic 

compounds, perchlorate, metals, SVOCs, and PCBs.  Surface water samples collected during Round 3 
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were only analyzed for VOCs, because it became clear after two rounds of sampling that VOCs were the 

primary contaminants at the site and VOCs had migrated farther than the other contaminants. 

 

Sediment 

A total of 24 sediment samples were collected from the gullies, the unnamed tributary stream, and the 

Building 106 Pond.  These samples were analyzed primarily for VOCs, SVOCs, perchlorate, and 

energetics.  During Round 1, four of the samples were analyzed for PCBs.  During Round 2, many of the 

sediment samples were also analyzed for metals. 

   

Groundwater 

During RFI Rounds 1 through 4, a total of fourteen permanent and seventeen temporary monitoring wells 

were installed.  Eleven of the permanent monitoring wells were installed and sampled as part of the 

Round 2 fieldwork.  Results from Round 2 groundwater sampling indicated that additional monitoring 

wells were required to fully delineate groundwater contamination; therefore, Round 3 included the 

addition of three new monitoring wells.  Subsequent to Round 3, further analysis of the sampling results 

suggested there might be a source of contamination south of Building 106 that is not related to the high 

TCE associated with the pond.  As a result, Round 4 samples, south of Building 106, were collected and 

analyzed for VOCs and SVOCs.  A total of 35 groundwater samples were collected from the wells during 

Rounds 1 through 4. 

 

Four samples collected from temporary wells during Round 1 were analyzed for a wide variety of 

contaminants: energetic compounds, perchlorate, total and dissolved metals, SVOCs, VOCs, and fecal 

coliform.  In Rounds 2, 3, and 4, analyses of groundwater samples were limited to SVOCs, and VOCs. 

 

NATURE AND EXTENT OF CONTAMINATION 

The degree and extent of contamination at SWMU 8 is rather limited and reasonably well bounded.  The 

primary contaminants are select chlorinated VOCs in pond sediments, pond water, and groundwater and 

1,4-dioxane in groundwater.  Groundwater contaminant concentrations suggest that a source of VOC and 

1,4-dioxane contamination other than the Building 106 Pond may exist in the area immediately south of 

Building 106, but such a source was not found in soils.  Based on the extent of contamination observed in 

soils and groundwater, this contaminant source is smaller in magnitude than the Building 106 Pond 

contamination. 
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Several groundwater metals concentrations exceeded screening values (SVs) and upgradient 

concentrations, yet no link to SMWU 8 for the elevated metals concentrations was found.  Slightly 

elevated concentrations of some metals were detected in the Building 106 Pond, but the elevated 

concentrations were not nearly as extreme as the chlorinated VOC concentrations.  Metals in Tributary 

and Main Stream samples appear to reflect natural conditions, and metals do not appear to be significant 

site-related contaminants for SWMU 8 Tributaries and Main Stream.  Surface water and sediment 

contamination are limited and well bounded.  Location 15SW/SD006 had the overall greatest degree of 

surface water and sediment contamination.  Surface water and sediment contamination is essentially 

limited to polycyclic aromatic hydrocarbons (PAHs) and metals near locations 15SW/SD006 and 

15SW/SD015 through 15SW/SD017.  Some surface water and sediment locations were not sampled due 

to lack of water at the time of sampling or because it was not part of the sampling design.  Nevertheless, 

the available data indicate the surface water and sediment in drainage channels is relatively contaminant 

free and the surface water and sediment in the Building 106 Pond are by far the most contaminated 

media at SWMU 8. 

 

The greatest number of surface water SV exceedances for metals occurred in the seep sample (location 

08SP002) located southwest of the Building 106 Pond.  At the seep, groundwater is expressed as surface 

water.  Except for this sample, metals concentrations were comparable throughout the tributary system 

for the locations that had enough water to be sampled.  Counts of coliform units (CFUs) for total coliform 

bacteria exceeded 2,400 units per 100 milliliter (mL) in surface water.  Fecal coliform counts exceeded 

5 CFUs per 100 mL in groundwater.  This was evidence of a sewer line break that was identified and 

repaired at about the same time as the RFI.  Thus, the source of the fecal coliform has been eliminated. 

 

A comparison of metals concentrations from filtered and unfiltered surface water samples reveals that the 

majority of the following metals results are associated with the solid portion of the surface water: 

aluminum, arsenic, chromium, cobalt, copper, iron, lead, tin, vanadium, and zinc.  A similar comparison 

for groundwater reveals that the majority of the following metals results are associated with the solid 

portion of groundwater: aluminum, arsenic, beryllium, cadmium, chromium, cobalt, copper, iron, lead, 

mercury, tin, vanadium, and zinc. 

 

CONCEPTUAL SITE MODEL 

For SWMU 8, the building floor drains, the drain lines leading away from the buildings, the pond, the 

treatment plant sump and subsurface piping, and the paint lockers are all potential sources of site-related 

contaminants.  Surface and subsurface soils are contaminated to a slight extent.  It is not clear whether 

there are any vadose zone soils near the buildings, the drain lines, or the pond that could constitute a 
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significant potential source for chemicals of potential concern (COPCs) to leach out and continue to enter 

the surface water or groundwater systems. 

 

Contaminants originate primarily in pond water and pond sediments and have been migrating downward 

and entering the shallow groundwater flow system, probably since the beginning of SWMU 8 operations 

in the 1940s.  In the past, contaminants have also entered the shallow groundwater system (Puz) from 

the building floor drains, subsurface drain lines, paint lockers, or other locations where solvents may have 

been used or spilled.  Based on the distribution and types of contaminants found in the pond and 

groundwater, there is a strong likelihood that there have been releases of contaminants to the subsurface 

from areas other than the pond. 

 

The Upper-Pennsylvanian groundwater-bearing zone (Puz) groundwater and associated contaminants 

are migrating laterally to the east, southeast, and south.  Much of the groundwater in this zone eventually 

reaches the edge of the hillside and is taken up by vegetation, discharges to the surface as seeps or 

springs, or continues downslope as seepage through the thin veneer of soil that blankets the hillside. 

 

Some groundwater in the Puz is seeping vertically downward into the Middle Pennsylvanian water 

bearing zone (Pmz) and is moving southeastward and southward.  The Pmz groundwater intercepts the 

land surface along the middle portions of the ridge.  The groundwater in the Pmz that reaches the outcrop 

area will react similarly to the groundwater discharging from the Puz; it will either be taken up by 

vegetation, discharge as a seep to the land surface (e.g., seep 08SP002), or migrate downhill on the top 

of bedrock. 

 

A very small portion of the groundwater in the Pmz migrates downward through a shale and siltstone 

aquitard and enters the deeper groundwater flow system in the Lower Pennsylvanian water bearing zone 

(Plz).  This deeper groundwater is flowing primarily toward the main stream south of SWMU 8.  However, 

the primary and secondary permeability of this water-bearing zone is less than the Puz and Pmz, and the 

groundwater flow velocities are consequently slower in the deeper groundwater system. 

 

During storms and high flow events, most of the surface water flowing down the hillside probably enters 

the main unnamed stream as overland flow in the drainageways.  As the surface water reaches the valley 

bottom, it slows down and some of the surface water will infiltrate into the soils and alluvial deposits and 

continue to flow toward the creek as subsurface flow.  Contaminants moving down Tributary 8-03 and 

entering the shallow groundwater system may account for the low concentrations of contaminants 

detected in well 08MWT011 near the base of the ridge. 
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Ultimately the creek, when flowing, will have water from several different sources: surface water from 

upvalley (i.e., upstream of sampling location 08SW/SD010), surface water discharge from the gullies, and 

groundwater emanating from the sides of the ridge.  This section of main stream is dry for a good portion 

of the year, but groundwater may still be traveling down the valley as underflow in the valley bottom 

deposits even when the creek bed is dry. 

 

The main stream (unnamed tributary of Boggs Creek) flowing past the southern side of SWMU 8 receives 

all surface water and groundwater discharges from the SWMU, and therefore is the ultimate receptor of 

contaminants emanating from the site.  No site-related contaminants have been detected in the main 

stream surface water.  Very low concentrations [<3 micrograms per kilogram (µg/kg)] of TCE and 

1,1,1-TCA were detected in sediment samples collected from sites 08SW/SD008 and 08SW/SD009.  The 

data from the main stream indicate that virtually no contaminant mass is leaving the SWMU and moving 

downvalley. 

 

HUMAN HEALTH RISK ASSESSMENT  

The baseline human health risk assessment (HHRA) for the SWMU 8 was performed to characterize the 

potential risks to likely human receptors under current and potential future land use.  Potential receptors 

under current land use are maintenance workers, occupational workers, and adolescent trespassers 

(Table ES-1).  Potential receptors under future land use are construction workers, child and adult 

recreational users, and hypothetical child and adult residents.  Although future land use is likely to be the 

same as current land use, the potential future receptors were evaluated in the baseline HHRA primarily 

for decision-making purposes. 

 

Risk Assessment Results - Exposure to Soil 

Quantitative estimates of noncarcinogenic and carcinogenic risks (hazard indexes (HIs) and incremental 

lifetime cancer risks (ILCRs), respectively) were developed for potential human receptors.  Target 

organ-specific HIs for the all receptors assumed to be exposed to surface soil and subsurface soil under 

the reasonable maximum exposure (RME) scenario are less than or equal to unity (1).   

 

ILCRs for all receptors exposed to surface and subsurface soil were less than or within U.S. EPA’s target 

risk range of 1 x 10-4 to 1 x 10-6. 
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Risk Assessment Results - Exposure to Surface Water and Sediment 

Target organ-specific HIs for all receptors assumed to be exposed to surface water and sediment under 

the RME scenario are less than or equal to unity.   

 

ILCRs for all receptors exposed to surface water and sediment were less than or within U.S. EPA’s target 

risk range of 1 x 10-4 to 1 x 10-6. 

 

Although the risks calculated for direct contact with surface water and sediment in the Building 106 Pond 

were acceptable, the contamination from the pond, especially VOCs, has likely impacted other site media.  

For example, the sediment in the pond is the likely source of the COPCs that were identified for 

groundwater.  This is one reason why remediation of the pond is warranted. 

 

Risk Assessment Results - Exposure to Groundwater 

HIs for the potable use of the shallow and intermediate zone groundwater by occupational workers, child 

recreational users, hypothetical child residents and hypothetical adult residents exceeded unity.  

Manganese, 1,1-DCE, TCE, aluminum, arsenic, iron, and nickel were the major contributors to the HI.  

High turbidity readings were reported for the sample on which risks to shallow groundwater were based; 

the elevated concentrations of aluminum, arsenic, iron, and vanadium in the sample are likely due to the 

presence of suspended matter in the sample.  The concentrations of arsenic in most shallow groundwater 

samples and the average arsenic concentration in the shallow overburden/bedrock were less than the 

maximum contaminant level (MCL). 

 

ILCRs for domestic use of shallow and intermediate zone groundwater by occupational workers and 

hypothetical future residents exceeded U.S. EPA’s target risk range.  TCE was the major contributor to 

the ILCRs for intermediate zone groundwater (ILCR greater than 1 x 10-4); several other VOCs, 

1,4-dioxane, and arsenic (ILCRs less than 1 x 10-4 but greater than 1 x 10-6) were minor contributors to the 

ILCRs.  Arsenic was the major contributor to the ILCRs for shallow groundwater (ILCR greater than 

1 x 10-4); vinyl chloride (ILCR greater than 1 x 10-5), TCE, and 1,4-dioxane (ILCRs between 1 x 10-5  and 

1 x 10-6) were minor contributors to the ILCRs.   

 

HIs for the potable use of deep zone groundwater by hypothetical future child residents exceeded unity.  

Iron and manganese were the major contributors to the HI for the child resident.  ILCRs for domestic use 

of deep zone groundwater for all potential receptors evaluated were within U.S. EPA’s target risk range.  
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In summary, no significant potential human health risks are expected for exposures to surface soil, surface 

water, and sediment under current or future land use at SWMU 8.  Noncarcinogenic and/or carcinogenic 

risks exceeded U.S. EPA risk benchmarks for occupational workers, child and adult recreational users, and 

hypothetical child and adult residents using groundwater as a potable water supply.   VOCs, 1,4-dioxane, 

and several metals were the major contributors to the risks for shallow and intermediate zone 

groundwater.  Iron and manganese were the major contributors to the risks for deep zone groundwater.  

As discussed in the risk assessment, the risk estimates were subject to a number of significant 

uncertainties.  Among these is the fact that groundwater is not currently used at SWMU 8 nor is it 

expected to be used in the future.  In addition, it is expected that the Building 106 Pond, which is 

considered to be the primary source of soil, surface water, sediment, and groundwater contamination at 

SWMU 8, will be remediated in the near future. 

 

ECOLOGICAL RISK  

A screening ecological risk assessment (SERA) was performed for SWMU 8, Building 106 Pond Area.  

Several chemicals were retained as COPCs as a result of the initial screening of surface soil, sediment, 

and surface water sample results.  In summary, the list of chemicals initially selected as COPCs were 

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

review of alternate toxicity information (based on soil invertebrates, plants, and aquatic receptors) for the 

initial COPCs was completed, maximum and average concentrations were compared to the alternate 

toxicity information.  For the soil and gravel surface soil samples, no chemicals were retained as COPCs 

because all concentrations were less than alternate benchmarks or soil background values.  For the pond 

surface soil samples, several concentrations were greater than the screening levels, but because the 

pond will be excavated, these analytes were not retained as COPCs. 

 

Similarly, the list of chemicals initially selected as COPCs in sediment and surface water were further 

evaluated in Step 3a, the first step of the BERA.  After a review of alternate toxicity information (based on 

aquatic organisms) and other Step 3a factors, maximum and average concentrations of COPCs were 

compared to the alternate toxicity information.  No chemicals were retained as COPCs for further 

evaluation for benthic and aquatic organisms, largely because concentrations were less than alternate 

screening levels and upgradient concentrations, because concentrations in surface soil were not site-

related, and because analytes were less than screening levels in filtered samples. 

 

The chemicals selected as COPCs for risks to wildlife were also further evaluated in Step 3a.  No 

chemicals were retained as COPCs for further evaluation for several reasons.  For the woodcock, the zinc 

no observable adverse effects level (NOAEL) ecological effects quotient (EEQ) was greater than 1.0 for 
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site soil concentrations and for background zinc concentrations.  Also, the location of the maximum zinc 

concentration has poor habitat for insectivorous birds.  For the mink, a site use factor (SUF) of 10 percent 

was used, which in itself is likely conservative.  Also, the body weight scaling used for large mammals is 

conservative.  Because the NOAEL EEQs are only slightly greater than 1.0 for the Tributary and Main 

Stream, risks are acceptable. 

 

SUMMARY OF RECOMMENDATIONS FOR FURTHER ACTIONS 

B-106 Pond Waters and Sediments:  Proceed to corrective measures study (CMS) or conduct interim 

remedial action to remove pond sediments, which are serving as a source of groundwater contamination. 

 

Metal-Contaminated Groundwater:  Proceed to CMS. 

 

Organic-Contaminated Groundwater:  Proceed to CMS 
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TABLE ES-1

SUMMARY OF RECEPTOR-SPECIFIC HUMAN RISKS, AND HAZARDS AND ECOLOGICAL RISKS, AND RECOMMENDATIONS
SWMU 08 (BUILDING 106 POND AREA)

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 8

Receptor
Population

Environmental
Media

Overall 
Carcinogenic 

Risk
(Human Health)

Overall Hazard 
Index

(Human Health)

Lead Exposure 
(Human Health)

Overall Risk
(Ecological)

Critical Pathways &
Chemicals of Concern Recommendations

Current/Future 
Maintenance Worker

Surface Soil near Building 106 
Pond 5E-07 0.02 N/A N/A N/A NFA

Surface Soil - Grass and 
Gravel Areas 8E-07 0.02 N/A N/A N/A NFA

Surface Soil - Building 106 4E-07 0.01 N/A N/A N/A NFA
Surface Soil - Building 107 N/A N/A N/A N/A N/A NFA

Surface Water/Sediment - 
Building 106 Pond 1E-05 0.02 N/A N/A

Although risks for direct contact with 
surface water and sediment in the Pond 

were acceptable, the Pond is considered to 
be the source of groundwater and surface 

water VOC contamination at SWMU 8.

Proceed to CMS

Surface Water/Sediment - 
Tributaries 1E-06 0.04 N/A N/A N/A NFA

Surface Water/Sediment - 
Mainstream 1E-06 0.04 N/A N/A N/A NFA

Current/Future 
Occupational Worker

Surface Soil near Building 106 
Pond 5E-06 0.2 N/A N/A N/A NFA

Surface Soil - Grass and 
Gravel Areas 9E-06 0.2 N/A N/A N/A NFA

Surface Soil - Building 106 4E-06 0.1 N/A N/A N/A NFA
Surface Soil - Building 107 N/A N/A N/A N/A N/A NFA
Groundwater - Shallow 1E-04 4 N/A N/A N/A NFA

Groundwater Ingestion
TCE and manganese

Inhalation 
TCE

Groundwater - Deep 3E-05 1 N/A N/A N/A NFA

Proceed to CMSGroundwater - Intermediate
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Media
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Carcinogenic 

Risk
(Human Health)

Overall Hazard 
Index

(Human Health)

Lead Exposure 
(Human Health)

Overall Risk
(Ecological)

Critical Pathways &
Chemicals of Concern Recommendations

Current/Future 
Trespasser (Adolescent)

Surface Soil near Building 106 
Pond 4E-07 0.03 N/A N/A N/A NFA

Surface Soil - Grass and 
Gravel Areas 6E-07 0.04 N/A N/A N/A NFA

Surface Soil - Building 106 3E-07 0.02 N/A N/A N/A NFA
Surface Soil - Building 107 N/A N/A N/A N/A N/A NFA

Surface Water/Sediment - 
Building 106 Pond 2E-05 0.3 N/A N/A

Although risks for direct contact with 
surface water and sediment in the Pond 

were acceptable, the Pond is considered to 
be the source of groundwater and surface 

water VOC contamination at SWMU 8.

Proceed to CMS

Surface Water/Sediment - 
Tributaries 2E-06 0.4 N/A N/A N/A NFA

Surface Water/Sediment - 
Mainstream 9E-07 0.07 N/A N/A N/A NFA

Future Construction 
Worker (Adult)

Surface/Subsurface Soil near 
Building 106 Pond 3E-07 0.3 N/A N/A N/A NFA

Surface/subsurface Soil - 
Grass and Gravel Areas 5E-07 0.4 N/A N/A N/A NFA

Surface/subsurface Soil - 
Building 106 3E-07 0.3 N/A N/A N/A NFA

Surface/subsurface Soil - 
Building 107 N/A N/A N/A N/A N/A NFA

Groundwater - Shallow 3.E-08 0.2 N/A N/A N/A
Groundwater - Intermediate N/A N/A N/A N/A N/A NFA
Groundwater - Deep N/A N/A N/A N/A N/A NFA
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Index

(Human Health)

Lead Exposure 
(Human Health)

Overall Risk
(Ecological)

Critical Pathways &
Chemicals of Concern Recommendations

Future Recreational User 
(Child)

Surface Soil near Building 106 
Pond 1E-06 0.2 N/A N/A N/A NFA

Surface Soil - Grass and 
Gravel Areas 2E-06 0.2 N/A N/A N/A NFA

Surface Soil - Building 106 1E-06 0.1 N/A N/A N/A NFA
Surface Soil - Building 107 N/A N/A N/A N/A N/A NFA

Surface Water/Sediment - 
Building 106 Pond 5E-05 2 N/A N/A

Although risks for direct contact with 
surface water and sediment in the Pond 

were acceptable, the Pond is considered to 
be the source of groundwater and surface 

water VOC contamination at SWMU 8.

Proceed to CMS

Surface Water/Sediment - 
Tributaries 5E-06 2.4 N/A N/A N/A NFA

Surface Water/Sediment - 
Mainstream 3E-06 0.4 N/A N/A N/A NFA

Groundwater - Shallow 3E-05 4 N/A N/A N/A NFA
Groundwater Ingestion

Manganese
Groundwater - Deep 6E-06 0.9 N/A N/A N/A NFA

Future Recreational User 
(Adult)

Surface Soil near Building 106 
Pond 6E-07 0.02 N/A N/A N/A NFA

Surface Soil - Grass and 
Gravel Areas 1E-06 0.02 N/A N/A N/A NFA

Surface Soil - Building 106 6E-07 0.01 N/A N/A N/A NFA
Surface Soil - Building 107 N/A N/A N/A N/A N/A NFA

Surface Water/Sediment - 
Building 106 Pond 2E-05 0.7 N/A N/A

Although risks for direct contact with 
surface water and sediment in the Pond 

were acceptable, the Pond is considered to 
be the source of groundwater and surface 

water VOC contamination at SWMU 8.

Proceed to CMS

Surface Water/Sediment - 
Tributaries 2E-06 0.7 N/A N/A N/A NFA

Surface Water/Sediment - 
Mainstream 1E-06 0.06 N/A N/A N/A NFA

Groundwater - Shallow 3E-05 0.9 N/A N/A N/A NFA
Groundwater - Intermediate 5E-05 1 N/A N/A N/A NFA
Groundwater - Deep 5E-06 0.2 N/A N/A N/A NFA

Groundwater - Intermediate 5E-05 6 N/A N/A Proceed to CMS



TABLE ES-1

SUMMARY OF RECEPTOR-SPECIFIC HUMAN RISKS, AND HAZARDS AND ECOLOGICAL RISKS, AND RECOMMENDATIONS
SWMU 08 (BUILDING 106 POND AREA)

NSWC CRANE
CRANE, INDIANA

PAGE 4 OF 8

Receptor
Population

Environmental
Media

Overall 
Carcinogenic 

Risk
(Human Health)

Overall Hazard 
Index

(Human Health)

Lead Exposure 
(Human Health)

Overall Risk
(Ecological)

Critical Pathways &
Chemicals of Concern Recommendations

Future Recreational User 
(Lifelong)

Surface Soil near Building 106 
Pond 2E-06 N/A N/A N/A N/A NFA

Surface Soil - Grass and 
Gravel Areas 3E-06 N/A N/A N/A N/A NFA

Surface Soil - Building 106 2E-06 N/A N/A N/A N/A NFA
Surface Soil - Building 107 N/A N/A N/A N/A N/A NFA

Surface Water/Sediment - 
Building 106 Pond 7E-05 N/A N/A N/A

Although risks for direct contact with 
surface water and sediment in the Pond 

were acceptable, the Pond is considered to 
be the source of groundwater and surface 

water VOC contamination at SWMU 8.

Proceed to CMS

Surface Water/Sediment - 
Tributaries 7E-06 N/A N/A N/A N/A NFA

Surface Water/Sediment - 
Mainstream 4E-06 N/A N/A N/A N/A NFA

Groundwater - Shallow 6E-05 N/A N/A N/A N/A NFA
Groundwater - Intermediate 1E-04 N/A N/A N/A N/A NFA
Groundwater - Deep 1E-05 N/A N/A N/A N/A NFA
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Receptor
Population

Environmental
Media

Overall 
Carcinogenic 

Risk
(Human Health)

Overall Hazard 
Index

(Human Health)

Lead Exposure 
(Human Health)

Overall Risk
(Ecological)

Critical Pathways &
Chemicals of Concern Recommendations

Future Resident (Child) Surface Soil near Building 106 
Pond 2E-05 2.3 N/A N/A N/A NFA

Surface Soil - Grass and 
Gravel Areas 2E-05 2.7 N/A N/A N/A NFA

Surface Soil - Building 106 1E-05 1.6 N/A N/A N/A NFA
Surface Soil - Building 107 N/A N/A N/A N/A N/A NFA

Surface Water/Sediment - 
Building 106 Pond 5E-05 2.2 N/A N/A

Although risks for direct contact with 
surface water and sediment in the Pond 

were acceptable, the Pond is considered to 
be the source of groundwater and surface 

water VOC contamination at SWMU 8.

Proceed to CMS

Surface Water/Sediment - 
Tributaries 5E-06 2.4 N/A N/A N/A NFA

Surface Water/Sediment - 
Mainstream 3E-06 0.4 N/A N/A N/A NFA

Groundwater Ingestion
Aluminum, arsenic, iron, manganese, 

vanadium, and vinyl chloride             
There is a great amount of uncertainty in 

the risks for metals.
Groundwater Ingestion

Iron, manganese, nickel, TCE vinyl chloride,
and 1,1-DCE

Inhalation 
TCE, vinyl chloride, and 1,1-DCE         

There is a great amount of uncertainty in 
the risks for metals.

Groundwater - Deep 6E-05 10 N/A N/A N/A NFA

Proceed to CMS

Proceed to CMSN/ANo unacceptable 
exposure to lead

Groundwater - Intermediate 6E-04 60 N/A N/A

433E-04Groundwater - Shallow
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Receptor
Population

Environmental
Media

Overall 
Carcinogenic 

Risk
(Human Health)

Overall Hazard 
Index

(Human Health)

Lead Exposure 
(Human Health)

Overall Risk
(Ecological)

Critical Pathways &
Chemicals of Concern Recommendations

Future Resident (Adult) Surface Soil near Building 106 
Pond 7E-06 0.2 N/A N/A N/A NFA

Surface Soil - Grass and 
Gravel Areas 1E-05 0.3 N/A N/A N/A NFA

Surface Soil - Building 106 5E-06 0.2 N/A N/A N/A NFA
Surface Soil - Building 107 N/A N/A N/A N/A N/A NFA

Surface Water/Sediment - 
Building 106 Pond 2E-05 0.7 N/A N/A

Although risks for direct contact with 
surface water and sediment in the Pond 

were acceptable, the Pond is considered to 
be the source of groundwater and surface 

water VOC contamination at SWMU 8.

Proceed to CMS

Surface Water/Sediment - 
Tributaries 2E-06 0.7 N/A N/A N/A NFA

Surface Water/Sediment - 
Mainstream 1E-06 0.05 N/A N/A N/A NFA

Groundwater Ingestion
Aluminum, arsenic, iron, and manganese.  
There is a great amount of uncertainty in 

the risks for metals.
Groundwater Ingestion

Manganese, TCE, and vinyl chloride
Inhalation 

TCE and vinyl chloride                  
There is a great amount of uncertainty in 

the risks for metals.
Groundwater - Deep 7E-05 3 N/A N/A N/A NFA

N/ANo unacceptable 
exposure to lead Proceed to CMS

Groundwater - Intermediate 7E-04 18 N/A N/A Proceed to CMS

Groundwater - Shallow 4E-04 12
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SWMU 08 (BUILDING 106 POND AREA)

NSWC CRANE
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Receptor
Population

Environmental
Media

Overall 
Carcinogenic 

Risk
(Human Health)

Overall Hazard 
Index

(Human Health)

Lead Exposure 
(Human Health)

Overall Risk
(Ecological)

Critical Pathways &
Chemicals of Concern Recommendations

Future Resident 
(Lifelong)

Surface Soil near Building 106 
Pond 2E-05 N/A N/A N/A N/A NFA

Surface Soil - Grass and 
Gravel Areas 3E-05 N/A N/A N/A N/A NFA

Surface Soil - Building 106 2E-05 N/A N/A N/A N/A NFA
Surface Soil - Building 107 N/A N/A N/A N/A N/A NFA

Surface Water/Sediment - 
Building 106 Pond 7E-05 N/A N/A N/A

Although risks for direct contact with 
surface water and sediment in the Pond 

were acceptable, the Pond is considered to 
be the source of groundwater and surface 

water VOC contamination at SWMU 8.

Proceed to CMS

Surface Water/Sediment - 
Tributaries 7E-06 N/A N/A N/A N/A NFA

Surface Water/Sediment - 
Mainstream 4E-06 N/A N/A N/A N/A NFA

Groundwater Ingestion
Arsenic and vinyl chloride.               

There is a great amount of uncertainty in 
the risks for arsenic.

Groundwater Ingestion
TCE, and vinyl chloride

Inhalation 

Groundwater - Deep 1E-04 N/A N/A N/A N/A NFA

Proceed to CMS

1E-03Groundwater - Intermediate N/A N/A N/A TCE and vinyl chloride                  
There is a great amount of uncertainty in 

the risks for metals.

Proceed to CMS

Groundwater - Shallow N/A N/A N/A7E-04
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SWMU 08 (BUILDING 106 POND AREA)

NSWC CRANE
CRANE, INDIANA
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Receptor
Population

Environmental
Media

Overall 
Carcinogenic 

Risk
(Human Health)

Overall Hazard 
Index

(Human Health)

Lead Exposure 
(Human Health)

Overall Risk
(Ecological)

Critical Pathways &
Chemicals of Concern Recommendations

Surface Soil near Building 106 
Pond N/A N/A N/A N/A N/A NFA

Surface Soil - Grass and 
Gravel Areas N/A N/A N/A Acceptable N/A NFA

Surface Soil - Building 106 N/A N/A N/A N/A N/A NFA
Surface Soil - Building 107 N/A N/A N/A N/A N/A NFA
Insectivorous/Herbivorous 
Wildlife - Grass and Gravel 
Areas

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

Insectivorous/Herbivorous 
Wildlife - Building 106 Pond N/A N/A N/A N/A N/A NFA

Insectivorous/Herbivorous 
Wildlife - Building 106 N/A N/A N/A N/A N/A NFA

Insectivorous/Herbivorous 
Wildlife - Building 107 N/A N/A N/A N/A N/A NFA

Piscivorous Wildlife - 
Tributaries N/A N/A N/A Acceptable N/A NFA

Piscivorous Wildlife - 
Mainstream N/A N/A N/A Acceptable N/A NFA

Surface Water/Sediment - 
Building 106 Pond N/A N/A N/A N/A N/A NFA

Surface Water/Sediment - 
Tributaries N/A N/A N/A Acceptable N/A NFA

Surface Water/Sediment - 
Mainstream N/A N/A N/A Acceptable N/A NFA

N/A = Not Applicable
NFA - No Further Action

Mammals and Birds

Aquatic Organisms

Terrestrial Plants and 
Invertebrates
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1.0  INTRODUCTION 

This Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Report for the Load 

and Fill Area Building 106 Pond was prepared for the Naval Surface Warfare Center (NSWC) Crane 

facility, located in Crane, Indiana, through the Naval Facilities Engineering Command, Engineering Field 

Division South (NAVFAC EFD SOUTH) under Contract Task Order (CTO) 0331 of the Comprehensive 

Long-Term Environmental Action Navy (CLEAN) III Contract Number N62467-94-D-0888.  The Load and 

Fill Area Building 106 Pond is also known as Solid Waste Management Unit (SWMU) 8.  The RFI 

investigation at SWMU 8 was conducted as part of a RFI Phase III investigation in accordance with 

applicable RCRA Corrective Action requirements and the Quality Assurance Project Plan (QAPP) for 

RCRA Facility Investigation at Building 106 Pond (SWMU 8), Roads and Grounds Area (SWMU 15) and 

Environmental Indicator Investigation for SWMU 18 (Load and Fill Area Buildings), SWMU 19 

(Pyrotechnic Test Area), SWMU 20 (Crane Army Ammunition Activity Quality Assurance/Quality Control 

Test Area), and the Old Gun Tub Storage Lot [Tetra Tech NUS, Inc. (TtNUS), 2004]. 

 

In the mid-1970s, Building 106 was used for the phosphatizing of steel.  The phosphatizing process 

involved the application of a zinc phosphate coating to projectiles.  Building 106 was also used for a 

cleaning process that consisted of a caustic wash, a degreaser, and an acid wash.  Prior to 1972, 

untreated wastewater from the cleaning process in Building 106 was pumped into the Building 106 Pond, 

which was unlined.  Malfunctions of the wastewater pumping system reportedly caused the pond to 

overflow into a neutralizing system and then flow into the sanitary sewage system.  In 1981, cooling water 

from the degreasers, which contained high concentrations of heavy metals, was discharged to a storm 

drain.  SWMU 8 also includes Building 107, which was originally used to refinish wooden and metal 

boxes.  The metal boxes were cleaned with trichloroethylene (TCE).  Wooden boxes were treated with 

pentachlorophenol (PCP).  Metal and wooden boxes were painted in paint booths within Building 107.  

Overflow and floor drainage from Buildings 106 and 107 flowed into the Building 106 Pond.  In addition, 

spills or leaching from drums potentially containing metals, organic solvents and fuels, pesticides, 

herbicides, and polychlorinated biphenyls (PCBs) to surface soil are suspected in the area of a former 

drum storage area south of Building 106. 

 

1.1 PURPOSE 

The purpose of this RFI Report is to describe the site investigation activities conducted at SWMU 8 and to 

present the results and interpretation thereof for the Building 106 Pond.  This report provides information 

regarding concentrations of organic and inorganic chemicals measured in surface soils, subsurface soils, 
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sediment, surface water, and groundwater at SWMU 8.  In addition, human health and ecological risks 

associated with SWMU 8 were evaluated by way of a baseline human health risk assessment (HHRA) 

and a screening-level ecological risk assessment (SERA).  The risk assessments were performed using 

the data collected during all investigations conducted in 2004, 2005, and 2006.   

 

1.2 SITE BACKGROUND 

1.2.1 Site Location and Description 

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

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

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

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

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

 

The Building 106 Pond is located in the Load and Fill Area near the western boundary of NSWC Crane, 

approximately midway between the northern and southern boundaries of the facility.  The SWMU is 

located within the Boggs and Turkey Creek Drainage Basin, which is one of five drainage basins that 

carry surface water off the installation and eventually drain into the East Fork of the White River and then 

to the Wabash River to the southwest (see Figure 1-2).  Site features associated with SWMU 8 are 

included in Figure 1-3. 

 

1.2.2 Site History 

Buildings 106 and 107 have historically been involved with the overhaul of projectile casings.  Building 

106 housed a cleaning process consisting of caustic wash, a TCE degreaser, and a hydrochloric acid 

wash.  During World War II, the ignition ends of smokeless powder bag charges were colored red in 

Building 106 using naphthalene sulfonic acid sodium salt family dyes.  Reportedly the small usage rate of 

these dyes would preclude environmental impacts (Halliburton, 1992a). 

 

Prior to 1972, splash out and overflows of wastewater from Buildings 106 and 107 were discharged into a 

small unlined pond that subsequently drained into ditches.  Sometime after 1972, the pond was 

connected to a neutralizing system that discharged to the sanitary sewer [Naval Energy and 

Environmental Support Activity (NEESA), 1983].  The discharge solutions from the pond had an 

extremely high pH (11.0) and contained explosives, heavy metals, oil, and grease.  The floor drains in 

Building 107 previously discharged to the pond (Reid et al., 1987).  Floor drain discharges may have 
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contained TCE, PCP, paint residue, and heavy metals.  Also, oily wastewater from leaking compressors 

in Building 107 entered the pond via several drainage pipes (A.T. Kearny, Inc., 1987). 

 

In the mid-1970s, phosphatizing of steel was conducted in Building 106.  The phosphatizing process 

involved applying a zinc phosphate coating to projectiles and also included a conditioning rinse step that 

used a dilute solution of either chromic acid or chromic and phosphoric acids.    

 

Activities at Buildings 106 and 107 also included the application of coatings to Hawk missile containers in 

paint booths.  One of the paint booths applied a zinc chromate coating containing 40 weight percent 

toluene, whereas another paint booth applied an olive drab coating containing 22 percent naphtha.  Each 

of the paint booths utilized approximately 500 gallons of coating material per year.  Prior to coating, the 

Hawk missile containers were silica sandblasted, which produced approximately 800 to 1,000 pounds of 

baghouse residue per day. 

 

Building 107 included refinishing of wooden and metal boxes.  For metal boxes, the cleaning portion of 

the process utilized approximately 712 gallons of TCE per year.  Painting was done in paint booths 

equipped with water washes for particulate control.  The amount of dust collected daily from the 

accumulator/baghouse was approximately 300 to 400 pounds.  For wooden boxes, there was an 

additional treatment step consisting of dipping the wooden boxes in a 5-percent solution of PCP in a “dip 

tank” for 5 minutes followed by partial drying of the boxes in a “dip pan”.  Approximately 8,800 gallons of 

PCP was used annually.  

 

Currently, repair operations are intermittently performed in Buildings 106 and 107.   

 

1.3 PREVIOUS INVESTIGATIONS 

In 1972, approximately 47 samples were collected from effluent discharging from the Building 106 Pond.  

These samples were selectively analyzed for water quality parameters [total organic carbon (TOC), 

turbidity, dissolved oxygen (DO), etc.], metals, and explosives.  Analytical results indicated high heavy 

metals concentrations, with values as high as 20 parts per million (ppm) for lead, 3.5 ppm for chromium, 

1 part per billion (ppb) for mercury, 20 ppm for zinc, and 0.2 ppm for cadmium (Kent et al., 1973). 

 

The Initial Assessment Study (IAS) (NEESA, 1983) recommended two soil samples from the Building 106 

Pond be collected and analyzed for mercury, chromium, phosphorus, and TCE.  In 1985, two samples 

were analyzed for heavy metals via the Extraction Procedure (EP) Toxicity test and for oil/grease content 

and TCE.  Phosphorus was not a target analyte.  Measured concentrations were less than Toxicity 
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Characteristic Leaching Procedure (TCLP)/EP Toxicity Regulatory Action Levels.  In 1987, a visual site 

inspection conducted by A.T. Kearny, Inc. noted that the edges of the pond were oil stained and the 

surface of the pond exhibited an oily sheen. 

 
As part of the Phase I Environmental Monitoring Report (EMR) (Halliburton NUS, 1992a), background 

data and site observations were reviewed to determine the likelihood of a release posing a potential 

threat to human health and/or the environment.  Available data and observations of current site conditions 

at SWMU 8 were reviewed to assess the potential for contaminant releases to groundwater, surface 

water, air, and soil.  The data evaluation and site observations were made according to the approach 

described in RCRA Facility Assessments Guidance (U.S. EPA, 1986).  Based on the operational history 

of Buildings 106 and 107 and the waste characteristics of materials used in the buildings, potential 

releases to groundwater, soil and air were deemed likely.  Based on analytical records and reports, 

releases to surface water have occurred.  

 
1.4 REPORT ORGANIZATION 

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

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

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

presentation and data quality review.  Section 4.0 describes the physical characteristics of SWMU 8.  

Section 5.0 presents an evaluation of the nature and extent of contamination detected at SWMU 8 in this 

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

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

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

report is attached as Appendices A through J.  The information included in each appendix is as follows: 

 

• Appendix A – Photographs and Photograph Direction Figure 

• Appendix B - Boring Logs, Well Construction Diagrams, and Related Materials 

• Appendix C - Sample Log Sheets and Other Field Forms 

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

• Appendix E – Aquifer Characteristics, Calculations, and Records 

• Appendix F - Health and Safety Documentation 

• Appendix G - Analytical Data 

• Appendix H - Data Quality Review 

• Appendix I – Supporting Documentation for the Human Health Risk Assessment 

• Appendix J - Supporting Documentation for the Ecological Risk Assessment 
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2.0  FIELD INVESTIGATION 

This section presents sampling activities, procedures, and documentation utilized during field operations 

performed for NSWC Crane SWMU 8. 

 

2.1 OVERVIEW 

RFI field activities for SWMU 8 were conducted over several separate field investigation events.  These 

investigations include the following: 

 

• Round 1: Groundwater, surface water, sediment, and soil sampling: December 2004/January 2005. 

• Round 2: Groundwater, surface water, seep, and sediment sampling: May/June 2005. 

• Round 3: Groundwater, surface water, seep, and soil sampling: September/October 2005. 

• Round 4: Groundwater and soil sampling: October 2006. 

 

All work performed for Round 1, Round 2, and Round 3 was conducted in accordance with the 

procedures and methodologies described in the U.S. EPA-approved QAPP (TtNUS, 2004).  Work 

performed for Round 4 was conducted in accordance with a revised sampling plan submitted to the 

Indiana Department of Environmental Management (IDEM) on August 29, 2006 and approved 

electronically by IDEM on September 13, 2006.  Standard operating procedures (SOPs) that governed 

the field work are included in Appendix E of the approved QAPP (TtNUS, 2004).  Select photographs of 

SWMU 8, copies of all field forms, records, field logbooks, and health and safety documentation 

associated with the field investigation are provided in Appendices A through D of this document.  

 

Work performed for the PCB delineation investigations were done in accordance with correspondence 

sent to the U.S. EPA regarding additional sampling at SWMU 13 to adequately delineate PCB 

contamination for an accurate estimation of the quantity of soils for possible removal. 

  

2.2 MOBILIZATION/DEMOBILIZATION 

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

reviewed the approved QAPP, associated appendices, and the Health and Safety Plans (HASPs) prior to 

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

meetings prior to each round to ensure that personnel were familiar with the scope of the field activities.  

Health and safety documentation is contained in Appendix F. 
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Prior to the initiation of fieldwork for each round, the FOL arrived at the site and began on-site 

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

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

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

directed the decontamination and demobilization of all equipment.   

 

2.3 SUBSURFACE INVESTIGATION METHODOLOGIES AND PROCEDURES 

2.3.1 Drilling 

All borings were installed in accordance with SOP CTO331-04 and logged in accordance with SOP 

CTO331-07.  Boring logs can be found in Appendix B.1.  Groundwater monitoring well installation dates, 

depths, and drilling methods used, and depth intervals for soil sampling can be found in Table 2-1.  Figure 

2-1 shows the locations of all soil borings completed as part of the RFI at SWMU 8. 

 

Round 1 

Fourteen borings for soil sampling and four borings for temporary groundwater monitoring wells were 

drilled using direct-push technology (DPT).  DPT soil borings were advanced to total depths of 18 feet, to 

the water table, or to refusal. 

 

Round 2 

A hand auger was used to advance three soil borings in which temporary groundwater monitoring wells 

were placed.  Eleven permanent groundwater monitoring wells were installed during Round 2 utilizing the 

Rotosonic drilling method. 

 

Round 3 

Thirty-one borings for soil sampling were completed by either DPT or hand augering.  Three additional 

permanent groundwater monitoring wells were drilled by hollow stem auger (HSA) and air rotary (AR). 

 

Round 4 

Seventeen borings for soil sampling were completed by either DPT.  Ten of these borings were converted 

to temporary wells. 
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2.3.1.1 Direct-Push Technology 

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

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

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

detector (PID) immediately upon opening.  All PID readings were recorded on the boring logs (Appendix 

B.1).  Soil sample collection information is provided in Section 2.5.1. 

 

2.3.1.2 Rotosonic Drilling 

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

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

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

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

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

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

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

environmental sample collection, and vapor monitoring using a PID.  All PID readings were recorded on 

the boring logs.  This process was repeated to the termination point of each well boring.  The drill cuttings 

not retained for analytical or classification purposes were disposed in accordance with the approved 

QAPP (TtNUS, 2004).  See Section 2.14 for more information regarding the handling of investigation-

derived waste (IDW).  The final hole diameter produced by Rotosonic drilling was approximately 6 inches.  

As a result, these boreholes were sufficiently large in diameter after coring to install a monitoring well 

without additional reaming. 

 

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

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

overburden and bedrock.  

 

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

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

at an NSWC Crane-approved sanitary sewer.  Boring depths are listed in Table 2-1. 
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2.3.2 Borehole and Sample Logging 

A TtNUS geologist maintained a log for each boring in accordance with SOP CTO331-07 (Borehole and 

Soil Sample Logging).  The boring logs for each round can be found in Appendix B.1 and contain the 

following information as appropriate: 

 

• Well identification (where applicable) 

• Boring identification 

• Name of geologist logging the boring 

• Name of drilling contractor 

• Sample number and type 

• Sample depth 

• Sample recovery and sample interval 

• Soil density or cohesiveness 

• Soil color 

• Unified Soil Classification System (USCS) material descriptions 

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

• Location of boring 

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

• Date(s) of drilling 

• Screening instrument readings 

 

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

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

observations. 

 

2.3.3 Borehole Abandonment  

All soil borings at SWMU 8 were backfilled with bentonite chips that were hydrated in accordance with the 

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

condition. 
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2.4 MONITORING WELL INSTALLATION AND DEVELOPMENT 

2.4.1 Well Installation 

Temporary monitoring wells were installed during Round 1, Round 2, and Round 4 field operations at 

SWMU 8.  After borings were drilled by DPT or hand augering to the desired depth and groundwater was 

encountered, a 1-inch-diameter, polyvinyl chloride (PVC), Schedule 40 well screen and riser pipe was 

lowered into the boring.  Well screens ranged in length from 5 to 10 feet, depending on well depth, with a 

slot size of 0.20 inch.  A cap or duct tape was placed on the top of each riser pipe.  After sampling was 

complete, each temporary well was pulled from the boring and the hole was backfilled with bentonite 

chips that were subsequently hydrated. 

 

A well construction log was completed for each temporary and permanent well and are presented in 

Appendix B.1.   

 

During Round 1, four temporary wells were installed in soil borings where water was encountered.  During 

Round 2, three more temporary wells were installed at SWMU 8 in the vicinity of the pond.  During Round 

4, temporary wells were installed at 10 soil borings where water was encountered (See Figure 2-1).   

 

Permanent monitoring wells were not installed at SWMU 8 during Round 1 field activities; however, 11 

wells (08MWT01 through 08MWT11) were installed during Round 2, and three wells (08MWT12 through 

14) were installed during Round 3. 

 

2.5 SAMPLING OPERATIONS 

This section discusses the methodology for soil, surface water/seep, sediment, and groundwater 

sampling activities at SWMU 8.  Prior to the initiation of sampling activities, a synoptic round of water level 

measurements were collected at all permanent groundwater monitoring wells and staff gauge locations 

(see Table 2-2).  Table 2-3 provides a summary of all proposed versus actual samples collected and a list 

of the analyses performed. 
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2.5.1 Soil Sample Collection 

Round 1 

During Round 1 RFI activities, 34 soil samples were collected from 14 soil borings in accordance with 

SOP CTO331-08.  See Figure 2-1 for soil boring locations.  Soil sample log sheets are included in 

Appendix C.1 of this document.  

 

Section 3.4.1.1 of the approved QAPP (TtNUS, 2004) indicated that four soil borings at the Building 106 

Pond would be drilled at an angle directed from ground surface near the edge of the pond towards the 

center of the pond.  Due to the topography of the pond sides and the limitations of the drill rig, soil boring 

08SB007 was slightly angled toward the pond (see photo A-1g in Appendix A), and the other three 

locations were drilled vertically approximately 10 to 15 feet away from the pond. 

 

Round 2 

No soil samples were collected from the three soil borings drilled during Round 2.   

 

Round 3 

Fifty-seven soil samples were collected from 31 soil borings during Round 3.  Five of these borings were 

located inside Building 107 and eight were located inside Building 106. 

 

Round 4 

Seventeen soil samples were collected from the 17 soil borings during Round 4.  The samples were 

collected at the depth of highest PID reading or 2 feet above bedrock. 

 

2.5.1.1 Surface Soil Sampling 

Surface soil samples were collected from the ground surface to a maximum depth of 2 feet below ground 

surface (bgs) or until refusal was reached using DPT.  Upon retrieval, all samples were monitored for the 

presence of VOCs using a PID.  The results of this screening were recorded on boring logs and/or soil 

sample log sheets (included in Appendix B.1 and Appendix C.1, respectively, of this document).  Samples 

for VOC analyses were collected first from the 0.5- to 1.0- or 2.0-foot bgs interval that had the highest PID 

reading.  Samples to be analyzed for VOCs were collected using 5-gram EnCore™ samplers.  Sample 

aliquots for the other analyses were collected from the remaining soil core within the 0- to 2-foot depth 

interval and placed in the appropriate containers following homogenization. 
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Round 1 

All 14 of the proposed surface soil samples were collected at SWMU 8 during Round 1.  One surface soil 

sample was collected from each of the 14 soil borings from the ground surface to depths of 1 to 2 feet bgs 

using DPT. 

 

Round 2 

No surface soil samples were proposed at SWMU 8 during Round 2. 

 

Round 3 

All 31 of the proposed surface soil samples were collected at SWMU 8 during Round 3.  One surface soil 

sample was collected from each of the 31 soil borings from the ground surface to depths of 1 to 2 feet bgs 

utilizing DPT or hand augering. 

 

Round 4 

No surface soil samples were proposed at SWMU 8 during Round 4. 

 

2.5.1.2 Subsurface Soil Sampling 

Upon retrieval, all subsurface samples were monitored for the presence of VOCs using a PID.  The 

results of this screening were recorded on the boring logs and/or soil sample log sheets.  Samples for 

VOC analyses were collected first from the interval that had the highest PID reading using 5-gram 

EnCore™ samplers.  The remaining soil core material was then homogenized, and soil to be analyzed for 

other parameters was placed into the required containers.  Subsurface soil sample intervals for SWMU 8 

are listed in Table 2-1.  

 

Round 1 

Twenty of the proposed 42 subsurface soil samples were collected at SWMU 8 during Round 1.  The 

remaining 22 proposed subsurface soil samples were not collected due to refusal while drilling (see Table 

2-3). 
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Round 2 

Three soil borings were advanced using a hand auger to install temporary groundwater wells during 

Round 2.  All soils obtained from the boreholes were immediately screened with a PID.  Discretionary 

subsurface soil samples were initially scheduled in the QAPP (TtNUS, 2004) based on PID results.  No 

positive PID readings were detected; therefore, no subsurface soil samples were collected during Round 

2. 

 

Round 3 

Twenty-six of the proposed 62 subsurface soil samples were collected at SWMU 8 during Round 3.  As in 

Round 1, the remaining proposed subsurface soil samples were not collected due to refusal while drilling 

(see Table 2-3). 

 

Round 4 

All 17 of the proposed subsurface soil samples were collected at SWMU 8 during Round 4 (see 

Table 2-3). 

 

2.5.2 Surface Water/Seep Sampling 

Surface water samples were collected from intermittent streams, drainage ditches, sumps, and surface 

runoff locations throughout SWMU 8.  All sample locations were marked with a labeled, wooden survey 

stake.  Fluorescent flagging was tied to the stake and to a nearby tree (if available) to facilitate relocation 

of the sample location for surveying purposes.  The surface water samples were collected in accordance 

with the approved QAPP (TtNUS, 2004).  Surface water samples 08SW02201, 08SW02301, and 

08SW02401 were collected from the Pond itself and sampled for cyanide to determine if the water 

drained from the pond during future remediation could be sent to the Crane wastewater plant for 

treatment.  All pertinent field data including water quality parameter measurements, sampling methods, 

and locations were recorded on a surface water sample log sheet (see Appendix C.3).  See Figure 2-2 for 

all surface water and seep locations. 

 

Round 1 

Ten of the 11 proposed surface water samples were collected at SWMU 8 during Round 1.  Sample 

08SW00201 was not collected due to the absence of water.  Two surface water samples were collected 

from locations 08SW/SD004 and 08SW/SD005, which were located within the Building 106 Pond.  The 
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surface water sample was collected by direct fill of the sample bottle, and a second sample was collected 

at a depth of 5 feet using a peristaltic pump and tubing. 

 

Round 2 

Nine of the 13 proposed surface water samples were collected at SWMU 8 during Round 2.  This 

included 08SU00101, which was collected from the concrete sump located just to the southwest of the 

Building 106 Pond. 

 

Four seeps were located and marked at SWMU 8 immediately after a rainfall event.  However, when the 

locations were revisited for sampling, only location 08SP002 had water available for sample collection. 

 

Round 3 

Fifteen of the 20 proposed surface water samples were collected at SWMU 8 during Round 3.  Locations 

08SW/SD005, 006, 007, 016, and 019 were dry at the time of sampling. 

 

Proposed Round 2 seep locations 08SP001 through 005 were revisited, and again only location 08SP002 

contained water for sampling. 

 

Round 4 

No surface water samples were proposed at SWMU 8 during Round 4. 

 

2.5.3 Sediment Sampling 

Sediment samples were collected from intermittent streams, drainage ditches, and surface runoff 

locations at SWMU 8.  The samples were collected in depositional areas that contained predominantly 

fine (clay and silt) particles.  All sediment samples were collected in accordance with the approved QAPP 

(TtNUS, 2004).  All sediment samples were collected at depths of 0 to 6 inches bgs, except locations 

08SW/SD004 and 08SW/SD005 where an upper sediment sample was collected at 0 to 12 inches and 

the second was collected at 12 to 24 inches.  Where possible, locations were marked with a labeled, 

wooden survey stake.  Fluorescent flagging was tied to the stake and to a nearby tree (if available) to 

facilitate relocation of the sample location for surveying purposes.  All pertinent field data including 

sampling methods, depths, descriptions, and locations were recorded on sediment sample log sheets 

(see Appendix C.2).  See Figure 2-2 for all sediment sampling locations. 
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Round 1 

Eleven of the 13 proposed sediment samples were collected at SWMU 8 during Round 1.  Sediment 

sample locations at the bottom of the Building 106 Pond (08SW/SD004 and 08SW/SD005) were originally 

proposed to be collected at three separate depths (0 to 6 inches, 6 to 12 inches, and 12 to 24 inches); 

however, based on field conditions, samples were only collected at two depths (0 to 12 inches and 12 to 

24 inches). 

 

Round 2 

Thirteen of 14 proposed sediment samples were collected at SWMU 8 during Round 2.  This included 

sample 08SD015010006, which was collected as an additional discretionary sample based on field 

observations.  No sediment was located at the bottom of the concrete sump; therefore, sample 

08SL001010006 was not collected. 

 

Round 3 

No sediment samples were proposed for collection at SWMU 8 during Round 3. 

 

Round 4 

No sediment samples were proposed for collection at SWMU 8 during Round 4. 

 

2.5.4 Groundwater Purging and Sampling 

Purging and stabilization of permanent wells prior to sampling was accomplished using low-flow 

techniques in accordance with SOP CTO166-15 and SOP CTO166-16.  Due to low water levels in some 

of the temporary wells, not all were purged prior to sampling.  Sampling was accomplished in accordance 

with SOP CTO166-05.  Sample analytes are provided in Table 2-3. 

 

The permanent wells were purged prior to sampling using a peristaltic pump or bladder pump, depending 

on the static water level, well depth, and recharge information obtained during well development.  In 

general, bladder pumps were used to sample wells with static water levels greater than 28 feet bgs, and 

peristaltic pumps were used to sample wells with static water levels less than 28 feet bgs. 

 

Groundwater quality parameters including pH, specific conductance, temperature, DO, and oxidation-

reduction potential (ORP) were measured during purging at 5- to 10-minute intervals using a YSI Model 
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600 series multi-parameter water quality meter and flow-through cell.  Longer intervals were used for 

slower pumping wells.  Turbidity readings were measured using a LaMotte 2020 turbidity meter.  Water 

levels and pumping rates were also measured during purging at 5- to 10-minute intervals.  Purging 

continued until a minimum of one well volume was removed and the above parameters stabilized, or until 

the well had been purged for 4 hours, in accordance with SOP CTO166-16 and SOP CTO166-15.  To the 

extent possible, the pumping rates were adjusted to prevent drawdown from exceeding 0.3 foot during 

purging.  Copies of the monitoring well low-flow purge data sheets and groundwater sample log sheets 

are provided in Appendix C.4 of this document. 

 

The permanent monitoring wells were sampled with the same pump (peristaltic or bladder) and tubing 

used during well purging.  Immediately following the purging process and before sampling, the 

temperature, pH, specific conductance, DO, ORP, and turbidity were measured and recorded on the 

groundwater sample log sheets (included in Appendix C.4). 

 

Sample containers were filled by allowing the pump discharge to flow gently down the inside of the 

container with minimal turbulence.  Samples for VOC analysis were collected by the straw method when 

using the peristaltic pump and by direct pumping when using the bladder pump.  These samples were 

immediately sealed in 40-milliliter (mL) vials so that no headspace existed.  Samples for SVOCs, total 

metals, and dissolved metals were collected next and in the order listed (when applicable).  Samples with 

turbidity values greater than 10 nephelometric turbidity units (NTUs) were field filtered for dissolved 

metals analyses prior to sample preservation using a 0.45-micron in-line filter.  All pertinent field data 

including sampling methods, purge information, pump intake depths, and locations were recorded on low-

flow purge data sheets and groundwater sample log sheets (see Appendix C).  See Figure 2-3 for all 

groundwater sampling locations. 

 

Round 1 

Four temporary wells were installed in soil borings that encountered groundwater and were sampled at 

SWMU 8.  The temporary wells were installed at soil boring locations 08SB006, 08SB007, 08SB010, and 

08SB013.  See Figure 2-1 for locations. 

 

Round 2 

Eleven permanent groundwater monitoring wells were installed during Round 2 utilizing the Rotosonic 

drilling method.  Three temporary wells were also set in hand augered boring locations.  When the three 

temporary wells were revisited for sampling, only location 08GWTW006 contained water, and although 

030601/P 2-11 CTO 0331 



NSWC Crane 
SWMU 8 RFI Report 

Revision:  0 
Date: March 2007 

Section: 2 
Page 12 of 19 

 
enough sample was collected for volatile organic compounds (VOCs) and semivolatile organic 

compounds (SVOCs), the well went dry before a metals sample could be collected. 

 

Round 3 

Three permanent groundwater monitoring wells were installed during Round 3 utilizing HSA and AR 

drilling.  These three deep wells ranged in depth from 72 to 115 feet bgs. 

 

Round 4 

Ten temporary wells were installed in soil borings that encountered groundwater at SWMU 8.  The 

temporary wells were installed at soil boring locations 08SB47, 48, 53, 55, 56, 57, 59, 60, 61, and 62.  

Sampling of the wells was attempted within two days of installation.  Several of the wells (08TW08, 09, 

11, 16, and 18) never produced enough water for sample collection.  Temporary well 08TW12 only 

produced enough water for VOC analyses, and proposed temporary well 08TW10 was never installed 

due to shallow refusal of the soil boring.  See Figure 2-1 for locations. 

 

2.6 FIELD SAMPLE DOCUMENTATION 

Sample documentation consisted of the completion of boring logs, matrix-specific sample log sheets, 

sample bottle tags, chain-of-custody records, equipment calibration log sheets, field logbooks, and health 

and safety documentation.  Field documentation was completed as per SOP CTO 331-03.  The sample 

log sheets contain information such as sample location and sample ID, container requirements and 

analyses to be performed, sample type, time, date, and method of sample collection.  Any unusual 

circumstances encountered during sample collection were noted on the form.  Sample log sheets can be 

found in Appendix C of this document.  Chain-of-custody records (see Appendix C.5) were used to track 

each sample from collection to receipt and analysis at the laboratory.  Equipment calibration log sheets 

are discussed in Section 2.9.1 and can be found in Appendix C.6 of this document. 

 

2.7 SAMPLE HANDLING, PACKAGING, AND SHIPPING 

Sample handling activities included field-related considerations concerning the selection of sample 

containers, preservatives, allowable holding times, sample custody, and maintaining samples at the 

appropriate storage temperature.  Sampling containers were sealed in Ziploc® plastic bags, and glass 

containers were wrapped in plastic bubble wrap to minimize the possibility of breakage during transport.  

The sample containers were then placed in a cooler lined with a large plastic garbage bag.  The cooler 

was packed with a cushioning material (bubble wrap) to prevent container breakage.  Samples were 
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cooled immediately after collection with ice placed over the sample containers.  A temperature blank was 

placed in each cooler prior to shipment.  The plastic garbage bag was sealed with a knot, and the chain-

of-custody form was sealed in a Ziploc® bag and taped to the inside of the cooler lid.  A signed and dated 

custody seal was applied to each end of the cooler and then covered with strapping tape to provide a 

tamper-evident seal.  A Federal Express® airbill was applied to the shipping cooler.  TtNUS maintained 

custody of the samples until they were relinquished to Federal Express®.  The Federal Express® tracking 

number (airbill number) was recorded on the chain-of-custody form, and the sender's copy of the airbill 

was maintained for shipment tracking, if needed.  All samples were shipped to the laboratory for overnight 

delivery and were received within sample holding times.  Sample bottle tags were removed from each 

sample bottle by laboratory personnel and forwarded to the NSWC Environmental Protection Department 

(EPD). 

 

2.8 QUALITY CONTROL SAMPLES 

Quality assurance (QA)/quality control (QC) samples were generated and collected during sampling 

activities to monitor both field and laboratory procedures.  These procedures are detailed in the approved 

QAPP and QAPP Addenda.  QA/QC samples included field duplicates, equipment rinsate blanks, trip 

blanks, source water blanks, and temperature blanks.  Field duplicate results are tabulated in Appendix G 

of this document.  These types of QA/QC samples are briefly described below. 

 

• Field Duplicates - Field duplicates consisted of two samples collected either independently at a 

sampling location at approximately the same time in the case of soil or sediment VOC samples, 

groundwater, and surface water samples or as a single sample split into two portions in the case of 

non-VOC soil and sediment samples.  Field duplicates were collected at the rate of 1 in 20 per 

medium and were used to assess the overall precision of the sampling and analysis program. 

 

• Equipment Rinsate Blanks - Equipment rinsate blanks were obtained under representative field 

conditions by collecting the rinse water generated by running analyte-free water through or over 

sample collection equipment after decontamination and before use.  When pre-cleaned, dedicated, or 

disposable sampling equipment was used (no decontamination was required), one equipment rinsate 

blank was collected as a batch blank.  Equipment rinsate blanks were analyzed for the same 

chemical constituents as the associated environmental samples. 

 

• Trip blanks - Trip blanks were used to determine whether contamination of VOC samples had 

occurred during transit or storage.  Trip blanks consisted of analyte-free water taken from the 
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laboratory to the site and returned to the laboratory.  One trip blank was submitted to the laboratory in 

each cooler that contained samples for VOC analyses and was analyzed for VOCs only. 

 

• Source water blanks - Source water blanks were obtained by sampling the analyte-free water and 

potable water source(s) used for decontamination of sampling equipment.  Source water blanks were 

used to determine whether analyte-free water or potable water (used for steam cleaning, etc.) 

contributed to sample contamination. 

 

• Temperature blanks - Temperature blanks were used to determine if samples were adequately 

cooled during shipment.  Temperature blanks consisted of analyte-free water poured into a clean 

sample container at the site or supplied by the fixed-base laboratory.  One temperature blank was 

submitted to the laboratory in each cooler, and the temperature was checked upon receipt at the 

laboratory. 

 

2.9 FIELD INSTRUMENT MEASUREMENTS 

Field measurements taken and recorded during field sampling operations included water temperature, 

pH, specific conductance, ORP, DO, turbidity, and groundwater level measurements.  Ambient air 

measurements included monitoring of organic vapors in the breathing zone during intrusive field 

investigation activities and monitoring of organic vapors emanating from site sources such as soil 

samples and well casings.  Several instruments were used during field activities to obtain these 

measurements, including the following: 

 

• PID 

• Multi-parameter, water-quality meter 

• Turbidity meter 

• M-scope water level indicator 

 

2.9.1 Equipment Calibration 

Instruments used in the field were calibrated daily prior to use according to manufacturers' requirements 

and in accordance with applicable SOPs.  Equipment calibration logs can be found in Appendix C.6.  
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2.9.2 Field Investigation Preventive Maintenance Procedures/Schedule 

Field instruments for this project included the PID, YSI water-quality meter, LaMotte 2020 turbidity meter, 

and water level indicator.  The specific preventive maintenance procedures followed for field equipment 

were those recommended by the equipment manufacturers.   

 

An appropriate maintenance check was performed daily on each piece of equipment.  If damaged or 

defective parts were identified during the maintenance check, and it was determined that the damage 

could have an impact on the instrument's performance, the instrument was removed from service until the 

defective parts were repaired or replaced.  Critical spare parts were kept on site to reduce downtime.  

Spare parts included batteries, a DO probe membrane kit (membranes and a bottle of solution), and air 

particle filters for the PID.  Back-up instruments and equipment were available on site or were shipped 

within 1 day via overnight courier to avoid delays in the field schedule. 

 

2.10 SURVEYING 

All permanent and temporary groundwater wells, soil boring, and surface water/sediment sampling 

locations were surveyed.  For all soil boring and surface water/sediment locations, the ground surface 

elevation was surveyed to the nearest 0.1 foot.  Vertical elevations were referenced to the 1988 North 

American Vertical Datum (NAVD88).  Existing survey monuments at NSWC Crane were used as 

reference points.  Horizontal locations of samples were surveyed to Indiana State Plane coordinates to 

the nearest 0.1 foot and referenced to the 1927 North American Datum (NAD27).  All surveying was 

performed by a surveyor professionally licensed in the State of Indiana.  Copies of the survey data can be 

found in Appendix D.3. 

 

2.11 DECONTAMINATION 

The nondedicated, nondisposable equipment involved in field sampling activities was decontaminated 

before beginning work, during drilling and sampling activities, and at the completion of each round of RFI 

activities in accordance with SOP CTO331-17.  This equipment included drilling rigs, down-hole tools, 

and soil, sediment, and water sampling equipment.   

 

2.11.2 Sampling Equipment 

All nondedicated (reusable) equipment used for collecting samples was decontaminated before field 

sampling, between sample collections, and at the end of each sampling event.  This equipment included 
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stainless steel trowels, stainless steel mixing bowls, etc.  The following decontamination steps were 

taken: 

 

• Potable water and phosphate-free detergent wash (scrub if necessary) 

• Potable water rinse 

• Deionized (DI) water rinse 

• Air dry (if possible) 

• Wrap in aluminum foil (if not to be used immediately) 

 

An isopropanol rinse was not necessary because no oily residue was evident on the sampling equipment.  

 

Field analytical equipment such as pH, conductivity, and temperature probes were rinsed first with 

analyte-free water then with the sample prior to making measurements.  Water level measurement 

devices were rinsed with DI water. 

 

2.12 WATER LEVEL MEASUREMENTS 

2.12.1 Groundwater Level Measurements 

Water level measurements were obtained from each permanent and temporary monitoring well prior to 

sampling.  The water level measurements were recorded to the nearest 0.01 foot and can be found on 

the sample log sheets provided in Appendix C of this document. 

  

2.12.2 Estimation of Stream Flow 

Stream flow estimates were made based on visual observations and can be found on the surface water 

sample log sheets located in Appendix C.3.  Due to shallow depths, dense grassy cover, and/or natural 

features interfering with adequate unrestricted stream/drainage ditch runs, stream flow measurement 

SOP CTO331-21 could not be followed at all sampling locations. 

 

2.12.3 Aquifer Testing 

Slug tests were performed at SWMU 8 to determine the hydraulic characteristics of the formation in the 

immediate vicinity of the wells.  Slug tests were performed in seven monitoring wells (08MWT01, 03, 04, 

05, 07, 09, and 11) at SWMU 8 during Round 3 (see Appendix E).  Slug test data evaluation results are 

discussed in Section 4.6. 
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During slug testing, the change in water level in each well was induced by withdrawing (rising head) or 

introducing (falling head) a solid PVC slug with a volume equivalent to approximately 2 to 3 feet of 

displacement in a 2-inch well.  In some instances, one or two bailers (one bailer induces approximately 

1.5 feet of displacement in a 2-inch well) were used to withdraw water to initiate the water level change.  

Monitoring wells with a water level below the top of the well screen were tested using the rising head 

method and in most cases using a bailer to induce the water level change.  Monitoring wells with 3 feet or 

less of standing water were not slug tested. 

 

Prior to performing each slug test, the static water level in the monitoring well was measured using an 

electronic water level indicator.  Water levels during each test were recorded with a pressure transducer 

at linear and logarithmic intervals of time via a programmed electronic data logger as the water level 

returned to the original static water level.  The time and rate of change required for the water level to 

return to the original static water level are functions of the transmissivity and hydraulic conductivity (K) of 

the aquifer.  The resulting drawdown data from the slug tests were evaluated using the Hvorslev Method 

(Fetter, 1988).  The geometric mean is the best measure of central tendency; therefore, the average 

hydraulic conductivity for the site was presented as the geometric mean of the test results. 

 

2.13 FIELD CORRECTIVE ACTION 

Corrective action includes the process of identifying, recommending, approving, and implementing 

measures to counter unacceptable procedures or "out of QC" performance that can affect data quality, 

and the process of modifying procedures to address unexpected/unusual field conditions encountered. 

 

Corrective action in the field resulted when substantive changes were made to the sampling network (i.e., 

more/fewer samples collected, sampling locations other than those specified, etc.) and when sampling 

procedures or field analytical procedures required modification.  Project personnel reported all suspected 

technical or QA nonconformance or suspected deficiencies of any activity or issued document to the FOL 

or designee.  The Task Order Manager (TOM) was responsible for assessing the suspected problems in 

consultation with the project QA/QC Manager and for making a decision based on the potential for the 

situation to affect the quality of the resulting data.  If it was determined that the situation warranted a 

reportable nonconformance requiring corrective action, a nonconformance report was initiated by the 

TOM.   

 

The only nonconformance that occurred at SWMU 8 was during Round 4 regarding numbering of 

temporary wells.  Originally the wells were to begin with 08TW07; however, the correct numbering 
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sequence was changed to begin with 08TW08 since a previous set of temporary wells at SWMU 8 

included well ID 08TW07.  A Field Task Modification Form was completed and is located in Appendix D.4. 

gu 

2.14 INVESTIGATION-DERIVED WASTE HANDLING 

The field investigations generated several types of potentially contaminated wastes including personal 

protective equipment (PPE), decontamination fluids from the sampling equipment decontamination fluids, 

DPT plastic sleeves, development and purge water, and soil cuttings.  Management of each residue was 

performed as follows: 

 

PPE, Pump Tubing, and DPT Plastic Sleeves – All PPE, tubing, and plastic sleeves were 

decontaminated, double bagged, and placed in NSWC Crane trash receptacles (i.e., dumpsters). 

 

Purge Water and Drilling and Sampling Equipment Decontamination Fluids – All purge waters and 

equipment decontamination fluids were collected and discharged to the NSWC Crane permitted waste 

treatment plant.   

 

Waste Cuttings from Drilling Activities – For each boring, the cuttings produced were scanned for VOCs.  

VOC readings were at background levels for all borings, and cuttings were therefore used as backfill if the 

boring terminated above the water table.  Any remaining cuttings were spread on the ground in the 

immediate vicinity of the boring.   

 

2.15 SITE MANAGEMENT AND FACILITY SUPPORT 

The FOL was designated as the lead in coordinating all day-to-day activities during the investigation.  The 

FOL was responsible for ensuring that all field team members (including subcontractors) were familiar 

with the approved QAPP and the HASP.  Additionally, the FOL was responsible for all sampling 

operations, QA/QC, field documentation requirements, and field change orders.  The FOL reported to the 

TOM on a daily basis regarding the status of fieldwork. 

 

All site preparation, mobilization/demobilization, and sampling activities were coordinated through NSWC 

Crane personnel through pre-visit communication and daily meetings during field work.   

 

2.16 RECORDKEEPING 

Various hardcover, bound record books or electronic logs were maintained for each field activity in 

accordance with SOP CTO331-03.  The Master Site Logbook served as the overall record of field 
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activities.  Information recorded daily in the Master Site Logbook included daily field activities, weather 

conditions, identity and arrival and departure times of personnel, management issues, etc.  Various field 

notebooks were also maintained.  For example, the site geologist supervising monitoring well installation 

operations maintained a field notebook.  Copies of field log books are included in Appendix D. 

 

The FOL was responsible for the maintenance and security of all field records.  Eventually, all field 

records, chain-of-custody forms, sample log sheets, field forms, logbooks, and notebooks were docketed 

and incorporated in the central project file for CTO 0331. 

 

2.17 RESTORATION AND REVEGETATION 

At the conclusion of the field activities, TtNUS performed site restoration in all areas impacted by drilling 

activities at SWMU 8. 
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TABLE 2-1

INSTALLATION DATES AND DEPTHS OF MONITORING WELLS
AND SOIL BORINGS, AND DEPTHS OF SOIL SAMPLES COLLECTED

SWMU 8 - BUILDING 106 POND
NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 3

Boring No. Total Depth 
(feet bgs)

Drilling 
Method Date Drilled1

Depth Interval(s) of Soil 
Samples 
(feet bgs)

08SB001 2.5 DPT 11-Dec-04 0-2
08SB002 3 DPT 11-Dec-04 0-2
08SB003 3 DPT 11-Dec-04 0-2
08SB004 6 DPT 11-Dec-04 0-2, 2-6
08SB005 4 DPT 11-Dec-04 0-2, 2-4
08SB006 8 DPT 12-Dec-04 0-2, 2-6, 6-8
08SB007 17 DPT 12-Dec-04 0-2, 2-6, 6-10, 10-13
08SB008 10 DPT 12-Dec-04 0-2, 2-6, 6-10
08SB009 9 DPT 12-Dec-04 0-2, 2-6, 6-9
08SB010 18 DPT 12-Dec-04 0-2, 2-6, 6-10, 10-13
08SB011 6 DPT 12-Dec-04 0-2, 2-6
08SB012 19 DPT 12-Dec-04 0-2, 2-6, 6-10, 10-18
08SB013 19 DPT 12-Dec-04 0-2, 2-6, 6-10, 10-13
08SB014 2 DPT 12-Dec-04 0-2

08SB015 6 DPT 3-Oct-05 0-2, 4-6
08SB016 3 HA 4-Oct-05 0-2, 2-3
08SB017 2 DPT 3-Oct-05 0-2
08SB018 4 DPT 3-Oct-05 0-2, 4-6
08SB019 2 DPT 3-Oct-05 0-2
08SB020 4 DPT 3-Oct-05 0-2, 2-4
08SB021 4 DPT 3-Oct-05 0-2, 2-4
08SB022 8 DPT 29-Sep-05 0-2, 2-6, 6-8
08SB023 2 HA 4-Oct-05 0-2
08SB024 3 DPT 3-Oct-05 0-2, 2-3
08SB025 8 DPT 29-Sep-05 0-2, 2-6, 6-8
08SB026 6 DPT 29-Sep-05 0-2, 4-6
08SB027 6 DPT 29-Sep-05 0-2, 4-6
08SB028 6 DPT 29-Sep-05 0-2, 4-6
08SB029 6 DPT 29-Sep-05 0-2, 4-6
08SB030 2 DPT 2-Oct-05 0-2
08SB031 6 DPT 29-Sep-05 0-2, 4-6
08SB032 7 HA 4-Oct-05 0-2, 2-6, 6-7
08SB033 6 HA 4-Oct-05 0-2, 4-6
08SB034 6 DPT 2-Oct-05 0-2, 4-6
08SB035 5 DPT 2-Oct-05 0-2, 3-5
08SB036 2 DPT 27-Sep-05 0-2
08SB037 2 DPT 27-Sep-05 0-2
08SB038 2 DPT 27-Sep-05 0-2
08SB039 2 DPT 27-Sep-05 0-2
08SB040 4 HA 4-Oct-05 0-2, 2-4
08SB041 6 DPT 2-Oct-05 0-2, 4-6

SWMU 8 Soil Borings (Round 1)

SWMU 8 Soil Borings (Round 3)



TABLE 2-1

INSTALLATION DATES AND DEPTHS OF MONITORING WELLS
AND SOIL BORINGS, AND DEPTHS OF SOIL SAMPLES COLLECTED

SWMU 8 - BUILDING 106 POND
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 3

Boring No. Total Depth 
(feet bgs)

Drilling 
Method Date Drilled1

Depth Interval(s) of Soil 
Samples 
(feet bgs)

08SB042 6 DPT 2-Oct-05 0-2, 4-6
08SB043 5 DPT 2-Oct-05 0-2, 3-5
08SB044 4 DPT 2-Oct-05 0-2, 2-4
08SB045 4 DPT 2-Oct-05 0-2, 2-4

08SB046 8 DPT 24-Oct-06 6-8
08SB047 8 DPT 24-Oct-06 6-8
08SB048 7 DPT 24-Oct-06 5-7
08SB049 7 DPT 24-Oct-06 5-7
08SB050 8 DPT 24-Oct-06 6-8
08SB051 4 DPT 24-Oct-06 2-4
08SB052 3 DPT 24-Oct-06 1-3
08SB053 7 DPT 23-Oct-06 5-7
08SB054 4 DPT 23-Oct-06 2-4
08SB055 9 DPT 23-Oct-06 7-9
08SB056 9 DPT 23-Oct-06 7-9
08SB057 8 DPT 23-Oct-06 6-8
08SB058 9 DPT 24-Oct-06 7-9
08SB059 9 DPT 23-Oct-06 7-9
08SB060 9 DPT 23-Oct-06 7-9
08SB061 7 DPT 23-Oct-06 5-7
08SB062 6 DPT 23-Oct-06 4-6

08MWT001 55 RS 15-May-05 NA
08MWT002 14.5 RS 11-May-05 NA
08MWT003 60 RS 16-May-05 NA
08MWT004 12 RS 12-May-05 NA
08MWT005 60 RS 16-May-05 NA
08MWT006 18 RS 12-May-05 NA
08MWT007 33 RS 13-May-05 NA
08MWT008 30 RS 15-May-05 NA
08MWT009 30 RS 17-May-05 NA
08MWT010 30 RS 24-May-05 NA
08MWT011 30 RS 23-May-05 NA

08MWT012 72 HSA/AR 10/09/05 NA
08MWT013 123 HSA/AR 10/11/05 NA
08MWT014 115 HSA/AR 10/10/05 NA

08TW001 / 08SB006 8 DPT 12-Dec-04 NA
08TW002 / 08SB007 17 DPT 12-Dec-04 NA
08TW003 / 08SB010 18 DPT 12-Dec-04 NA

SWMU 8 Temporary Monitoring Wells (Round 1)

SWMU 8 Permanent Monitoring Wells (Round 2)

SWMU 8 Permanent Monitoring Wells (Round 3)

SWMU 8 Soil Borings (Round 3)

SWMU 8 Soil Borings (Round 4)



TABLE 2-1

INSTALLATION DATES AND DEPTHS OF MONITORING WELLS
AND SOIL BORINGS, AND DEPTHS OF SOIL SAMPLES COLLECTED

SWMU 8 - BUILDING 106 POND
NSWC CRANE

CRANE, INDIANA
PAGE 3 OF 3

Boring No. Total Depth 
(feet bgs)

Drilling 
Method Date Drilled1

Depth Interval(s) of Soil 
Samples 
(feet bgs)

08TW004 / 08SB013 19 DPT 12-Dec-04 NA

08TW005 8.0 HSA 24-May-05 NA
08TW006 6.0 HSA 24-May-05 NA
08TW007 1.5 HSA 25-May-05 NA

08TW008 / 08SB048 8.2 DPT 24-Oct-06 NA
08TW009 / 08SB053 7.0 DPT 23-Oct-06 NA
08TW010
08TW011 / 08SB055 8.8 DPT 23-Oct-06 NA
08TW012 / 08SB056 8.9 DPT 23-Oct-06 NA
08TW013 / 08SB057 7.5 DPT 23-Oct-06 NA
08TW014 / 08SB059 9.0 DPT 23-Oct-06 NA
08TW015 / 08SB060 8.7 DPT 23-Oct-06 NA
08TW016 / 08SB061 6.5 DPT 23-Oct-06 NA
08TW017 / 08SB062 6.0 DPT 23-Oct-06 NA
08TW018 / 08SB047 8.0 DPT 24-Oct-06 NA

bgs - Below ground surface.
DPT = Direct-push technology.
HA = Hand augering.
HSA/AR = Hollow stem auger/air rotary coring and reaming.
NA - Not applicable; no soil samples collected.
RS = Rotosonic drilling.

SWMU 8 Temporary Monitoring Wells (Round 4)

NOT INSTALLED

1 - Date drilled for permanent monitoring wells represents date when well was completed.

SWMU 8 Temporary Monitoring Wells (Round 2)
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MONITORING WELL CONSTRUCTION INFORMATION AND WATER LEVEL MEASUREMENTS
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NSWC CRANE
CRANE, INDIANA
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Depth to
Water

(feet btor)

Water
Elevation

(feet amsl)

Depth to
Water

(feet btor)

Water
Elevation

(feet amsl)

Depth to
Water

(feet btor)

Water
Elevation

(feet amsl)

Depth to
Water

(feet btor)

Water
Elevation

(feet amsl)

Permanent Monitoring Wells

08MWT001 5/15/05 1306612.22 3015096.71 682.84 684.62 55.0 35.00 55.00 647.84 627.84 Pmz 50.00 634.62 50.71 633.91 50.26 634.36 NM NM

08MWT002 5/11/05 1306611.21 3015090.07 683.76 685.88 14.5 4.50 14.50 679.26 669.26 OB 9.90 675.98 7.24 678.64 7.28 678.60 NM NM

08MWT003 5/16/05 1306595.51 3015055.82 685.56 687.66 60.0 50.00 60.00 635.56 625.56 Pmz 53.22 634.44 53.9 633.76 53.27 634.39 NM NM

08MWT004 5/12/05 1306601.17 3015055.05 685.51 688.14 12.0 7.00 12.00 678.51 673.51 OB 8.15 679.99 7.19 680.95 7.9 680.24 NM NM

08MWT005 5/16/05 1306438.87 3014963.79 685.85 687.82 60.0 50.00 60.00 635.85 625.85 Pmz 52.00 635.82 55.35 632.47 54.77 633.05 NM NM

08MWT006 5/12/05 1306442.25 3014968.67 686.00 688.36 18.0 8.00 18.00 678.00 668.00 OB 18.21 670.15 18.81 669.55 18.49 669.87 NM NM

08MWT007 5/13/05 1306840.18 3014993.62 699.73 701.31 33.0 18.00 33.00 681.73 666.73 Puz 14.43 686.88 15.79 685.52 14.79 686.52 NM NM

08MWT008 5/15/05 1306739.74 3014736.53 695.60 697.59 30.0 15.00 30.00 680.60 665.60 Puz 11.35 686.24 9.2 688.39 10.17 687.42 NM NM

08MWT009 5/17/05 1306185.27 3015006.81 635.49 637.61 30.0 15.00 30.00 620.49 605.49 Pmz 18.86 618.75 20.34 617.27 18.04 619.57 NM NM

08MWT010 5/24/05 1306174.25 3015302.10 601.97 604.22 30.0 15.00 30.00 586.97 571.97 Plz 15.44 588.78 16.15 588.07 15.52 588.70 NM NM

08MWT011 5/23/05 1306329.81 3015534.85 600.55 602.91 30.0 15.00 30.00 585.55 570.55 Plz 9.16 593.75 7.52 595.39 7.26 595.65 NM NM

08MWT012 10/09/05 1306319.65 3014841.62 683.33 685.86 72 52.00 72.00 631.33 611.33 Pmz NA NA 53.51 632.35 52.29 633.57 NM NM

08MWT013 10/11/05 1306588.38 3015057.03 685.68 688.25 123 103.00 123.00 582.68 562.68 Plz NA NA 101.86 586.39 101.46 586.79 NM NM

08MWT014 10/10/05 1306435.64 3014956.87 685.86 688.53 115 100.00 115.00 585.86 570.86 Plz NA NA 108.25 580.28 99.05 589.48 NM NM

Temporary Monitoring Wells

08TW001 12/12/04 1306658.71 3015014.79 685.93 NM 8.0 3.00 8.00 682.93 677.93 OB NM NM NM NM Abd. NA NM NM

08TW002 12/12/04 1306635.29 3015085.32 683.17 NM 17.0 7.00 17.00 676.17 666.17 OB NM NM NM NM Abd. NA NM NM

08TW003 12/12/04 1306537.90 3015024.73 687.56 NM 17.5 7.00 17.00 680.56 670.56 OB NM NM NM NM Abd. NA NM NM

08TW004 12/12/04 1306446.71 3014961.65 685.46 NM 19.0 9.00 19.00 676.46 666.46 OB NM NM NM NM Abd. NA NM NM

08TW005 5/24/05 1306642.86 3015097.96 678.49 680.54 8.0 5.00 8.00 673.49 670.49 OB Dry NA NM NM 9.7 670.84 NM NM

08TW006 5/24/05 1306652.51 3015115.42 670.46 672.72 6.0 1.00 6.00 669.46 664.46 OB NM NM NM NM 5.4 667.32 NM NM

08TW007 5/25/05 1306642.36 3015121.14 666.37 667.92 1.5 0.80 1.50 665.57 664.87 OB Dry NA NM NM Dry NA NM NM

08TW008 10/24/06 1306511.26 3014770.50 693.50 NA 8.2 3.00 8.00 690.50 685.50 OB NA NA NA NA NA NA Dry NA

08TW009 10/23/06 1306450.81 3014772.73 692.53 NA 7.0 2.00 7.00 690.53 685.53 OB NA NA NA NA NA NA Dry NA

08TW010 Not
Installed NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

08TW011 10/23/06 1306491.02 3014938.08 687.64 NA 8.8 3.80 8.80 683.84 678.84 OB NA NA NA NA NA NA Dry NA

08TW012 10/23/06 1306443.78 3014901.61 686.23 NA 8.9 3.90 8.90 682.33 677.33 OB NA NA NA NA NA NA NM NM

08TW013 10/23/06 1306392.77 3014778.02 688.75 NA 7.5 2.50 7.50 686.25 681.25 OB NA NA NA NA NA NA NM NM

08TW014 10/23/06 1306376.73 3014866.98 684.92 NA 9.0 5.00 9.00 679.92 675.92 OB NA NA NA NA NA NA NM NM

08TW015 10/23/06 1306382.66 3014886.08 684.64 NA 8.7 3.70 8.70 680.94 675.94 OB NA NA NA NA NA NA NM NM

08TW016 10/23/06 1306459.37 3014807.58 693.10 NA 6.5 1.50 6.50 691.60 686.60 OB NA NA NA NA NA NA Dry NA

08TW017 10/23/06 1306440.54 3014840.83 686.84 NA 6.0 1.00 6.00 685.84 680.84 OB NA NA NA NA NA NA NM NM

08TW018 10/24/06 1306543.78 3014795.09 694.28 NA 8.0 0.00 8.00 694.28 686.28 OB NA NA NA NA NA NA Dry NA

December 17, 2005

Water-Bearing 
Zone

June 2-4, 2005

Top 
(feet bgs)

Bottom 
(feet bgs)

Top 
(feet amsl)

Bottom 
(feet amsl)

October 24, 2006March 1, 2006

Well or Gauge
Number

Installation
Date1

Northing (feet) 
(NAD27)

Easting (feet)  
(NAD27)

Ground
Elevation

(feet amsl)   
(NAVD88)

Top of Riser or 
Reference Point

Elevation
(feet amsl)

Total
Depth

(feet bgs)(2)

Screened Interval
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MONITORING WELL CONSTRUCTION INFORMATION AND WATER LEVEL MEASUREMENTS
SWMU 8 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA
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Depth to
Water

(feet btor)

Water
Elevation

(feet amsl)

Depth to
Water

(feet btor)

Water
Elevation

(feet amsl)

Depth to
Water

(feet btor)

Water
Elevation

(feet amsl)

Depth to
Water

(feet btor)

Water
Elevation

(feet amsl)

December 17, 2005

Water-Bearing 
Zone

June 2-4, 2005

Top 
(feet bgs)

Bottom 
(feet bgs)

Top 
(feet amsl)

Bottom 
(feet amsl)

October 24, 2006March 1, 2006

Well or Gauge
Number

Installation
Date1

Northing (feet) 
(NAD27)

Easting (feet)  
(NAD27)

Ground
Elevation

(feet amsl)   
(NAVD88)

Top of Riser or 
Reference Point

Elevation
(feet amsl)

Total
Depth

(feet bgs)(2)

Screened Interval

Staff Gauges

08SG001 6/4/05 1305356.06 3014589.12 NM 629.38 NA NA NA NA NA Plz NM NM 5.00 624.38 5.02 624.36 NM NM

08SG002 6/4/05 1305718.11 3014599.61 NM 621.90 NA NA NA NA NA Plz NM NM 4.58 617.32 4.54 617.36 NM NM

08SG003 6/4/05 1306182.83 3015170.28 NM 609.23 NA NA NA NA NA Plz NM NM 1.98 607.25 2.00 607.23 NM NM

08SG004 6/4/05 1306309.48 3015518.64 NM 598.80 NA NA NA NA NA Plz NM NM 2.08 596.72 Dry - NM NM

08SG005 6/4/05 1306762.44 3014957.35 NM 688.08 NA NA NA NA NA NA NM NM Dry - Dry - NM NM

08SG006 6/4/05 1306678.68 3017413.97 NM 551.64 NA NA NA NA NA Plz NM NM 9.47 542.17 9.52 542.12 NM NM

08SG007 6/4/05 1306625.46 3015034.80 681.22 683.62 NA NA NA NA NA Plz NM NM 2.45 681.17 1.71 681.91 NM NM

Notes:
1  - Represents the date when the well was completed. btor = Below top of riser/reference point. OB = Overburden Soil.
2  - Total depth of boring, total depth of well may be less. NA = Not applicable. Plz = Lower Pennsylvanian water-bearing zone.
Abd. = Abandoned NAD83 = North American Datum of 1983. Pmz = Middle Pennsylvanian water-bearing zone.
amsl = Above mean sea level (NAVD88). NAVD88 = 1988 North American Vertical Datum. Puz = Upper Pennsylvanian water-bearing zone.
bgs = Below ground surface. NM = Not measured.
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SUMMARY OF ENVIRONMENTAL SAMPLES AND LABORATORY ANALYSES
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SWMU 8 Groundwater
Round 2  (May/June 2005)
08GWT00101 X X X
08GWT00201 X X X
08GWT00301 X X X
08GWT00401 X X X
08GWT00501 X X X
08GWT00601 X X X
08GWT00601-F X
08GWT00701 X X X
08GWT00701-F X
08GWT00801 X X X
08GWT00901 X X X
08GWT01001 X X X
08GWT01101 X X X
08GWT01101-F X
Analyzed 11 3 11 11
Omitted

Round 3  (September/October 2005)
08GWT00102 X X
08GWT00202 X X
08GWT00302 X X
08GWT00402 X X
08GWT00502 X X
08GWT00602 X X
08GWT00702 X X
08GWT00802 X X
08GWT00902 X X
08GWT01002 X X
08GWT01102 X X
08GWT01201 X X
08GWT01301 X X
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08GWT01401 X X
08GWT01501 O O Well not installed
08GWT01601 O O Well not installed
08GWT01701 O O Well not installed
Analyzed 14 14
Omitted 3 3

SWMU 8 Groundwater (Temporary Wells)
Round 1 (December 2004/January 2005)
08GWTW01 X X X X X X X
08GWTW01-F X
08GWTW02 X X X X X X X
08GWTW02-F X
08GWTW03 X X X X X X X
08GWTW03-F X
08GWTW04 X X X X X X X
08GWTW04-F X
08GWTW05 O O O Not installed
08GWTW06 O O O Not installed
Analyzed 4 4 4 4 4 4 4 4
Omitted 2 2 2

Round 2 (May/June 2005)
08GWTW05 O O Dry
08GWTW06 X X
08GWTW07 O O Dry
Analyzed 1 1
Omitted 2 2
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08GWTW08 O O Dry well
08GWTW09 O O Dry well
08GWTW10 O O Not installed due to refusal
08GWTW11 O O Dry well
08GWTW12 X O Well dried out
08GWTW13 X X
08GWTW14 X X
08GWTW15 X X
08GWTW16 O O Dry well
08GWTW17 X X
08GWTW18 O O Dry well
Analyzed 5 4 4 4 4
Omitted 6 7

SWMU 8 Surface Water
Round 1  (December 2004/January 2005)
08SW00101 X X X X X X X
08SW00101-F X
08SW002 O O O O O O O Dry
08SW00301 X X X X X X X
08SW00301-F X
08SW00401* X X X X X X X *Shallow
08SW00401-F X
08SW00402* X X X X X X X *Deep
08SW00402-F X
08SW00501* X X X X X X X *Shallow
08SW00501-F X
08SW00502* X X X X X X X *Deep
08SW00502-F X
08SW00601 X X X X X X X X

Round 4  (October 2006)
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08SW00601-F X
08SW00701 X X X X X X X X
08SW00701-F X
08SW00801 X X X X X X X X
08SW00801-F X
08SW00901 X X X X X X X X
08SW00901-F X
Analyzed 10 10 10 10 10 10 10 10 4
Omitted 1 1 1 1 1 1 1

Round 2  (May/June 2005)
08SW001 O O O O Dry
08SW002 O O O O Dry
08SW00302 X X X
08SW00302-F X
08SW006 O O O O Dry
08SW00702 X X X
08SW00702-F X
08SW00802 X X X
08SW00802-F X
08SW00902 X X X
08SW00902-F X
08SW01001 X X X
08SW01001-F X
08SW011 O O O O Dry
08SW01201 X X X
08SW01201-F X
08SW013 O O O O Dry
08SW01401 X X X
08SW01401-F X
08SW01501 X X X
08SW01501-F X
08SU00101 X X X X
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08SU00101-F X
Analyzed 9 9 9 9 1
Omitted 5 5 5 5

Round 3  (September/October 2005)
08SW00102 X
08SW00201 X
08SW00303 X
08SW00403 X
08SW005 O Dry
08SW006 O Dry
08SW00703 O Dry
08SW00803 X
08SW00903 X
08SW01002 X
08SW01101 X
08SW01301 X
08SW01402 X
08SW01502 X
08SW016 O Dry
08SW01701 X
08SW01801 X
08SW019 O Dry
08SW02001 X
08SW02101 X
08SW02201 X
08SW02301 X
08SW02401 X
Analyzed 15 3
Omitted 5

Samples collected to determine if 
pond water can be sent to Crane 
water treatment plant
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SWMU 8 Seep
Round 2  (May/June 2005)
08SP001 O O O O O Dry
08SP00201 X X X X
08SP00201-F X
08SP003 O O O O O Dry
08SP004 O O O O O Dry
Analyzed 1 1 1 1 1
Omitted 3 3 3 3 3

Round 3  (September/October 2005)
08SP001 O O Dry
08SP00202 X X
08SP003 O O Dry
08SP004 O O Dry
Analyzed 1 1
Omitted 3 3

SWMU 8 Sediment
Round 1  (December 2004/January 2005)
08SD001010006 X X X X X
08SD002010006 X X X X X
08SD003010006 X X X X X
08SD004010006 O O O O O Combined with 0012 sample
08SD004010012 X X X X X
08SD004011224 X X X X X
08SD005010006 O O O O O Combined with 0012 sample
08SD005010012 X X X X X
08SD005011224 X X X X X
08SD006010006 X X X X X X
08SD007010006 X X X X X X
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08SD008010006 X X X X X X
08SD009010006 X X X X X X
Analyzed 11 11 11 11 11 4
Omitted 2 2 2 2 2

Round 2  (May/June 2005)
08SD001020006 X
08SD002020006 X
08SD003020006 X
08SD006020006 X
08SD007020006 X
08SD008020006 X
08SD009020006 X
08SD010010006 X X X
08SD011010006 X X X
08SD012010006 X X X
08SD013010006 X X X
08SD014010006 X X X
08SD015010006 X X X Field discretionary sample
08SL001010006 O O O O Solid bottom/no sediment
Analyzed 6 6 13
Omitted 1 1 1 1

Round 1  (December 2004/January 2005)
08SS0010002 X X X X X X X
08SS0020002 X X X X X X X
08SS0030002 X X X X X X
08SS0040002 X X X X X X X
08SS0050002 X X X X X X X
08SS0060002 X X X X X X X X
08SS0070002 X X X X X X X X

SWMU 8 Surface Soil
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08SS0080002 X X X X X X X X
08SS0090002 X X X X X X X X
08SS0100002 X X X X X X X X
08SS0110002 X X X X X X X X
08SS0120002 X X X X X X X X
08SS0130002 X X X X X X X X
08SS0140002 X X
Analyzed 8 8 13 13 13 13 13 4 4 9 1 1
Omitted

Round 3  (September/October 2005)
08SS0150002 X
08SS0160002 X
08SS0170002 X
08SS0180002 X
08SS0190002 X
08SS0200002 X
08SS0210002 X
08SS0220002 X
08SS0230002 X
08SS0240002 X
08SS0250002 X
08SS0260002 X
08SS0270002 X
08SS0280002 X
08SS0290002 X
08SS0300002 X
08SS0310002 X
08SS0320002 X
08SS0330002 X
08SS0340002 X
08SS0350002 X
08SS0360002 X
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08SS0370002 X
08SS0380002 X
08SS0390002 X
08SS0400002 X
08SS0410002 X
08SS0420002 X
08SS0430002 X
08SS0440002 X
08SS0450002 X
Analyzed 31
Omitted

Round 1  (December 2004/January 2005)
08SB0010206 O O O O O Refusal
08SB0010610 O O O O O Refusal
08SB001xxxx O O O O O Refusal
08SB0020206 O O O O O Refusal
08SB0020610 O O O O O Refusal
08SB002xxxx O O O O O Refusal
08SB0030206 O O O O Refusal
08SB0030610 O O O O Refusal
08SB003xxxx O O O O Refusal
08SB0040206 X X X X X
08SB0040610 O O O O O Refusal
08SB004xxxx O O O O O Refusal
08SB0050206 X X X X X X
08SB0050610 O O O O O Refusal
08SB005xxxx O O O O O Refusal
08SB0060206 X X X X X X X
08SB0060610 X X X X X X X
08SB006xxxx O O O O O O Refusal

SWMU 8 Subsurface Soil
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08SB0070206 X X X X X X X
08SB0070610 X X X X X X X
08SB0071013 X X X X X X X
08SB0080206 X X X X X X X
08SB0080610 X X X X X X X
08SB008xxxx O O O O O O Refusal
08SB0090206 X X X X X X X
08SB0090610 X X X X X X X
08SB009xxxx O O O O O O Refusal
08SB0100206 X X X X X X X
08SB0100610 X X X X X X X
08SB0101013 X X X X X X X
08SB0110206 X X X X X X X
08SB0110610 O O O O O O Refusal
08SB011xxxx O O O O O O Refusal
08SB0120206 X X X X X X X
08SB0120610 X X X X X X X
08SB0121018 X X X X X X X
08SB0130206 X X X X X X X
08SB0130610 X X X X X X X
08SB0131013 X X X X X X X
08SB0140206 O O Refusal
08SB0140610 O O Refusal
08SB014xxxx O O Refusal
Analyzed 11 11 21 20 21 21 10 10 19
Omitted 13 13 18 18 18 2 2 8 3 3
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Round 2(1)  (May/June 2005)
08SB015xxxx O O O Discretionary
08SB016xxxx O O O Discretionary
08SB017xxxx O O O Discretionary
08SB018xxxx O O O Discretionary
08SB019xxxx O O O Discretionary
08SB020xxxx O O O Discretionary
Analyzed
Omitted 6 6 6

Round 3  (September/October 2005)
08SB0150406 X
08SB015xxxx O Refusal
08SB0160203 X
08SB016xxxx O Refusal
08SB0170206 O Refusal
08SB017xxxx O Refusal
08SB0180204 X
08SB018xxxx O Refusal
08SB0190206 O Refusal
08SB019xxxx O Refusal
08SB0200204 X
08SB020xxxx O Refusal
08SB0210204 X
08SB021xxxx O Refusal
08SB0220206 X
08SB0220608 X
08SB0230206 O Refusal
08SB023xxxx O Refusal
08SB0240203 X
08SB024xxxx O Refusal
08SB0250206 X
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08SB0250608 X
08SB0260406 X
08SB026xxxx O Refusal
08SB0270406 X
08SB027xxxx O Refusal
08SB0280406 X
08SB028xxxx O Refusal
08SB0290406 X
08SB029xxxx O Refusal
08SB0300206 O Refusal
08SB030xxxx O Refusal
08SB0310406 X
08SB031xxxx O Refusal
08SB0320206 X
08SB0320607 X
08SB0330406 X
08SB033xxxx O Refusal
08SB0340406 X
08SB034xxxx O Refusal
08SB0350305 X
08SB035xxxx O Refusal
08SB0360206 O Refusal
08SB036xxxx O Refusal
08SB0370206 O Refusal
08SB037xxxx O Refusal
08SB0380206 O Refusal
08SB038xxxx O Refusal
08SB0390206 O Refusal
08SB039xxxx O Refusal
08SB0400204 X
08SB040xxxx O Refusal
08SB0410406 X
08SB041xxxx O Refusal
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08SB0420406 X
08SB042xxxx O Refusal
08SB0430305 X
08SB043xxxx O Refusal
08SB0440204 X
08SB044xxxx O Refusal
08SB0450204 X
08SB045xxxx O Refusal
Analyzed 26
Omitted 36

08SB0460608 X
08SB0470608 X
08SB0480507 X
08SB0490507 X
08SB0500608 X
08SB0510204 X
08SB0520103 X
08SB0530507 X
08SB0540204 X
08SB0550709 X
08SB0560709 X
08SB0570608 X
08SB0580709 X
08SB0590709 X
08SB0600709 X
08SB0610507 X
08SB0620406 X
Analyzed 17
Omitted 0

Round 4  (October 2006)
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1   Subsurface samples were discretionary based on any positive photoionization detector (PID) readings measured during boring for temporary wells.  No positive PID 
     readings were measured, so no samples were collected.
X = Analyzed.
O = Omitted
AVS/SEM - Acid volatile/simultaneously extracted metals.
CEC - Cation exchange capacity.
SVOCs - Semivolatile organic compounds.
VOCs - Volatile organic compounds.
TOC - Total organic carbon.
TAL Metals - U.S. EPA Contract Laboratory Program Target Analyte List Metals.
PAHs - Polycyclic aromatic hydrocarbons
PCBs - Polychlorinated biphenyls.
-f - Filtered.
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3.0  DATA PRESENTATION AND QUALITY 

This section describes the analytical data and summarizes the quality of SWMU 8 data.  Data 

presentation is provided in Section 3.1 and data quality is described in Section 3.2.  Analytical data are 

presented in Appendix G.  Additional detail concerning the data validation and post-validation quality 

review is presented in Appendix H.   

 

3.1 DATA PRESENTATION 

RFI data were collected by TtNUS in four sampling rounds from December 2004 to October 2006, as 

described in Section 2.0 of this report.  A complete list of samples collected, and scheduled samples that 

were not collected, is presented in Table 2-3.  Table 2-3 also provides brief explanations for why some 

samples were not collected.  Laucks Testing Laboratory conducted the analyses, which are summarized 

for each sample in Table 2-3.  Validation and quality review of the data were conducted by TtNUS as 

described in Section 3.2.  The following subsections present descriptions of available background data 

and SWMU 8 site data.  

 

3.1.1 Background Data Set Descriptions 

3.1.1.1 Surface Soil Background Concentrations 

In addition to the RFI data collection described above, soil samples were collected and analyzed in an 

effort to establish the concentrations of metals representative of the entire NSWC Crane complex (TtNUS, 

2001).  All metals likely to be included in NSWC Crane environmental investigations were analyzed in that 

effort.  The intent was to provide background soil data sets that could be used to gain perspective on 

whether observed metals concentrations in SWMU soils are indicative of background concentrations. 

 

Soil samples were classified into Soil Groups that uniquely represent the chemical and physical soil 

characteristics by which various Crane soils differ.  Those characteristics are as follows: 

 

• Geological parent material [referred to as depositional environment in TtNUS (2001)] 

• Depth (surface or subsurface) 

• Grain size 

 

The details of sample collection and data generation are provided in TtNUS (2001).  For SWMU 8, there 

is one depositional environment (Pennsylvanian) and two depths (surface and subsurface).  In the 
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subsurface, there are three distinct grain size classifications.  Based on chemical analyses and extensive 

statistical testing, the Soil Group determined to represent SWMU 8 surface soils is as follows: 

 

• Soil Group 3 – Alluvial, Mississippian, and Pennsylvanian surface soil 

 

Table 3-1 presents background concentration ranges and related statistics for all NSWC Crane soils, 

regardless of depositional environment, depth, or grain size.  This table helps the data user understand 

how an individual SWMU-specific background data set compares to the data set for all of NSWC Crane.  

Table 3-2 presents surface soil background data summaries specific to SWMU 8 (Alluvial, Mississippian, 

and Pennsylvanian surface soil).  The tables indicate the metals that were analyzed, frequencies of 

detection, measured concentration ranges, simple summary statistics, locations of maximum observed 

concentrations, estimates of the statistical distribution shapes, and estimates of the concentrations 

[95-percent upper tolerance limits (UTLs)] that encompass 95 percent of the data, on average.  

References to samples numbers and locations are specific to TtNUS (2001). 

 

3.1.1.2 Subsurface Soil Background Concentrations 

Similar to surface soils, the NSWC Crane basewide background soil collection effort determined that the 

following two distinct Soil Groups represent SWMU 8 subsurface soil metals concentrations for 

background soils: 

 

• Soil Group 8 - Pennsylvanian Subsurface Clay and Silt 

• Soil Group 9 - Pennsylvanian Subsurface Sand 

 

Tables 3-3 and 3-4 present the data associated with these soil groups.  The presentation is similar to the 

data presentations of Tables 3-1 and 3-2, described in Section 3.1.1.1. 

 

3.1.1.3 Surface Water, Sediment, and Groundwater Upgradient Concentrations 

For mobile environmental media such as surface water, sediment, and groundwater, “background” 

concentrations are represented by upgradient data.  These locations represent concentrations of 

chemicals that are unaffected by SWMU operations.  The upgradient locations are not necessarily free 

from contamination, but they do represent locations that are free from site-related contamination. 

 

During this investigation, permanent groundwater monitoring wells were installed, and one upgradient 

groundwater location, 08MWT007, was identified.  Surface water was divided into three main groups, 
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Tributaries, Main Stream, and Sump, so that the various sample groups could be referenced efficiently.  

The stream segments eventually flow via Bogg’s Creek located east of SWMU 8 into Turkey Creek 

located southeast and south of SWMU 8.  Sampling location 08SW/SD013 represents upgradient 

conditions for the Tributary group, and location 08SW/SD010 represents upgradient conditions for the 

Main Stream group.  There is no upgradient condition for sumps.  In the Appendix G tables, upgradient 

samples are marked as “UPGRAD.” 

 

3.1.2 Data Set Descriptions 

3.1.2.1 Surface Soil Site Data 

During the RFI, select surface soil samples were collected for explosives, metals, SVOC, VOC, herbicide, 

pesticide, and PCB analyses, depending on the sampling round, as described in Section 2.0.  Some 

surface soil samples were not collected as proposed.  Brief explanations for why certain samples were 

not collected are provided in Section 2.0 and Table 2-3.   

 

The data for SMWU 8 surface soils are summarized in Tables 3-5 through 3-12.  These tables represent 

groups of surface soil samples according to characteristics that define mutually exclusive populations.  

One group represents surface samples near the Building 106 Pond and hence potentially contaminated 

by chemicals found in the pond (Tables 3-5 and 3-9).  Another group represents surface soil samples 

collected in areas covered by grass or relatively permeable pavement such as gravel (Tables 3-6 and 

3-10).  The last two groups identify surface soil samples associated with either Building 106 and asphalt 

paved areas immediately around the building (Tables 3-7 and 3-11) or with Building 107 and the paved 

area immediately around Building 107 (Tables 3-8 and 3-12).  Appendix Table G-1 is a list of all surface 

and subsurface soil data generated during Round 1.  This table is subdivided into four sections, G-1a, 

G-1b, G-1c, and G-1d, to facilitate identification of samples associated with particular site features, i.e., 

samples located in areas of grass or gravel, samples in Buildings 106 or 107, and samples located in the 

pond.  The sample results are arranged according to vertical depth at each location to facilitate an 

understanding of the vertical concentration profile for each parameter.  Tables 3-5 through 3-8 indicate 

how often each chemical was detected, the locations of the maximum and minimum detections, etc.  

Tables 3-9 through 3-12 are similar to Table G-1, but display results only for chemicals that were detected 

at least once in surface soil.  For each chemical that falls into this category, all results, including non-

detects and rejected values, are shown. 
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3.1.2.2 Subsurface Soil Site Data 

During the RFI, select subsurface soil samples were collected for explosives, metals, SVOC, VOC, 

herbicide, pesticide, and PCB analyses, depending on the sampling round, as described in Section 2.0. 

 

Some subsurface soil samples were not collected as scheduled.  Explanations for why certain samples 

were not collected or were collected in addition to the scheduled sample collections are provided in 

Section 2.0 and Table 2-3.  At six sampling locations, subsurface soil samples were collected but were 

only to be analyzed if the surface soil data at the same location indicated that contaminant concentrations 

were high enough to cause significant subsurface soil contamination.  Many of the surface soil samples 

had no significant contamination; therefore, the subsurface soil samples were not analyzed for select 

parameters.  The last sampling occurred in October, 2006 in a final attempt to delineate contamination 

south of Building 106 and determine whether there is a source of VOC contamination in that area.  

Sampling was limited to subsurface soil. 

 

The data for SMWU 8 subsurface soils are summarized in Tables 3-13 through 3-20 and are grouped into 

the same groups (i.e., Pond, Grass and Gravel areas, Building 106, Building 107) as surface soil 

samples.  Tables G-1a through G-1d list all surface and subsurface soil data generated during Round 1, 

with samples arranged at each sampling location by vertical depth.  Tables 3-13 through 3-16 indicate 

how often each chemical was detected, the locations of the maximum and minimum detections, etc.  

Tables 3-17 through 3-20 are similar to Table G-1, but display results only for chemicals that were 

detected at least once in subsurface soil.  For each chemical that falls into this category, all results, 

including non-detects and rejected values, are shown. 

 

3.1.2.3 Surface Water Site Data 

Data from surface water samples collected during the RFI are summarized in Tables 3-21 through 3-26.  

The surface water samples were analyzed for various combinations of explosives, total and dissolved 

metals, SVOCs, VOCs, PCBs, and water quality parameters (e.g., temperature and pH).  Details of the 

analyses performed are presented in Table 2-3. 

 

After surface water and sediment data review, the surface water data were divided into three sets.  One 

data set (Pond Surface Water, Tables 3-21 and 3-24) represents the Building 106 Pond, which received 

process waters from Building 106 and 107 and is the most contaminated surface water body.  Another 

data set (Tributaries, Tables 3-22 and 3-25) represents samples collected in what are considered to be 

intermittent drainage channels of relatively small size and limited availability of water.  The third data set 
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(Main Stream, Tables 3-23 and 3-26) represents the most downgradient surface channel locations.  

These locations are in the southeastern and southern region of the sampled area.  There are no 

upgradient surface water samples for the Building 106 Pond; upgradient data for the Tributary and Main 

Stream groups are presented in the same tables as the downgradient data because only one upgradient 

location was sampled for each of these groups.  

 

The summary formats for surface water are similar to those described for surface and subsurface soils 

(see Sections 3.1.2.1 and 3.1.2.2).  A complete printout of all surface water data is presented in Appendix 

Tables G-2.  The upgradient surface water samples (08SW01301, 08SW01001, and 08SW01002) are 

labeled as “UPGRAD” in those tables. 

 

3.1.2.4 Sediment Site Data 

Select sediment samples were analyzed for various combinations of explosives, total and dissolved 

metals, SVOCs, VOCs, and PCBs (see Table 2-3).  Sediment chemistry data are presented in Tables 

3-27 through 3-32 for the same groupings as described for surface water in the previous section: Pond, 

Tributary, and Main Stream.  The summary formats of sediment data tables in this section are similar to 

those described for surface and subsurface soils (see Sections 3.1.2.1 and 3.1.2.2).  Appendix Table G-3 

presents all sediment data generated during the RFI.  The upgradient samples (08SD013010006 and 

08SD011010006) are labeled as “UPGRAD” in those tables. 

 

Perchlorate was detected in sediment samples using EPA analytical method 314.0.  This method, 

however, is known for yielding false detections because other chemicals in the sample can appear as 

chlorate during analysis.  Therefore, several samples in which perchlorate appeared to have been 

detected were analyzed by a more definitive method, Method 8321.  This method has much lower 

detection limits than method 314.0 and it is far less subject to false detections.  In particular, samples 

08SD002010006, 08SD003010006, 08SD004010012, 08SD004011224, 08SD005011224, 

08SD007010006-D were analyzed using method 8321.  Perchlorate was not detected in any of the 

perchlorate confirmation samples.  Therefore, the original detections were concluded to be false 

detections and perchlorate was concluded not to be present in any of the samples analyzed at this site. 

 

3.1.2.5 Groundwater Site Data 

During the RFI, groundwater samples were collected from select soil borings to represent groundwater 

that is perched above bedrock or in the shallow bedrock.  The groundwater samples were analyzed for 
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various combinations of explosives, total and dissolved metals, SVOCs, VOCS, fecal coliform, and water 

quality parameters.  See Table 2-3 for a summary of the analyses performed. 

 

The groundwater samples were grouped into subsets representing unique populations, similar to the 

subgrouping done for other media, including Shallow Bedrock and Overburden, Intermediate Zone, and 

Deep Zone.  The Intermediate Zone represents bedrock conditions at depths that are intermediate to the 

overburden and the Deep Zone.  The Deep Zone data represent bedrock from the deepest sampled 

elevations.  Summary statistics for groundwater data are presented in Tables 3-33 through 3-35.  Data for 

all chemicals detected at least once in groundwater are presented in Tables 3-36 through 3-38.  There is 

a single upgradient groundwater location from which three samples were collected (08GWT00701, 

08GWT00701-F, and 08GWT00702).  These samples are labeled as “UPGRAD” in the tables.  Appendix 

Table G-4 presents all groundwater data generated during the RFI. 

 

3.1.2.6 Sump Surface Water 

Water was collected from one sump located southwest of the Building 106 Pond.  The sample was 

analyzed for various combinations of explosives, total and dissolved metals, SVOCs, VOCs, fecal 

coliform, and water quality parameters (see Table 2-3). 

 

This sample represents a unique data population and was segregated from the other samples.  There is 

no upgradient location to serve as a point of reference for the data from the sump.  Summary statistics for 

the sump data are presented in Table 3-39.  Table 3-40 presents data for all chemicals detected at least 

once in water from the sump.  Table G-5 presents all data for this sample regardless of whether the 

parameter was detected. 

 

3.1.2.7 Seep Surface Water 

Seep water was collected from one seep located east of the Building 106 Pond.  The sample was 

analyzed for total and dissolved metals, SVOCs, VOCs, fecal coliform, and water quality parameters (see 

Table 2-3).  Because this sample is an expression of groundwater at the ground surface, it represents a 

transition from groundwater to surface water.  Therefore, data from this sample were included with the 

surface water Tributary data (Tables 3-22 and 3-25).  The complete data set for this sample is included in 

Appendix G, Table G-2. 
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3.1.2.8 Sample Nomenclature Change 

Two different sediment depths were sampled in Round 1 at locations 08SW/SD004 and 08SW/SD005, in 

the Building 106 Pond.  The sediment samples collected from those locations were labeled as 

08SD00401, 08SD00402, 08SD00501, and 08SD00502.  The last two digits indicated different sampling 

depths for each location.  However, when additional sediment samples were collected in Round 2, it was 

not possible to indicate both a different sampling depth and a different round number without changing 

the structure of the sample numbers.  Therefore, sediment sample numbers 08SD00401, 08SD00402, 

08SD00501, and 08SD00502 were changed to 08SD004010012, 08SD004011224, 08SD005010012, 

and 08SD005011224, respectively.  The first seven characters are identical to the original seven 

characters.  The eighth and ninth characters represent the sampling round number, and the last four 

characters represent the sampling depth in inches.  All other sediment sample numbers were changed in 

a similar manner, where necessary, so that the numbering scheme was consistent across all sediment 

samples. 

 

The rest of this report is devoted to an interpretation of the data and data quality to support the RFI 

objectives.  This interpretation begins in Section 3.2 with a summary of the data quality. 

 

3.2 DATA QUALITY SUMMARY 

Data Quality Indicators (DQIs) are parameters that are monitored to help establish the quality of data 

generated during an investigation.  Some of the DQIs are generated from analysis of field samples (e.g., 

field duplicates) and some are generated from the analysis of laboratory samples [e.g., laboratory 

duplicate and matrix spike (MS) sampling].  Individually, field and laboratory DQIs provide measures of 

the performance of the respective investigative operations (field or laboratory).  During data validation, 

individual QC results were evaluated.  If individual QC results were acceptable, no validation flag was 

assigned to an analytical result; otherwise, a flag indicating the type of QC deficiency was assigned to the 

result.  The data quality review provided in this section, which was implemented after the data validation 

process was completed, is not designed to identify data that are acceptable or unacceptable according to 

data QC criteria.  Instead, it is designed to provide an overall quantitative measure of analytical 

performance not provided by data validation.  These quantitative evaluations are frequently analyte 

specific.  They reflect, for example, biases associated with the quantification of particular analytes in a 

particular sample matrix.  Many of the summary tables referenced in the sections below reflect this, and 

the data user must be aware that even chemicals in the same analytical fraction (e.g., VOCs) may exhibit 

different data quality.  Taken together, the DQIs provide a measure of overall analytical performance.  
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At approximately the same time that the samples were collected at SWMU 8, samples were also collected 

at NSWC Crane SWMUs 15, 18, 19, and 20.  More than 90 percent of the QC samples were from 

SWMUs 8 and 15; therefore, most of the QC data and statistics are directly related to SMWUs 8 and 15.  

The sample matrices of these SWMUs (i.e., 8, 15, 18, 19, and 20) are similar enough that similar 

laboratory performance is expected, regardless of the SWMU from which the samples were taken.  

Therefore, samples of similar matrix from these SWMUs may have been grouped together for analysis.  

This is a benefit when compiling accuracy and precision statistics because a more robust estimate of 

these characteristics is obtained when using larger data sets.  Generally speaking, all aqueous samples 

are expected to yield similar laboratory performance, and soil and sediment samples are expected to 

yield similar laboratory performance.  Because data sets were combined, data quality is presented and 

discussed below for the combined data sets.  This includes the sump water sample (08SU00101), which 

did not seem to exhibit any unique behavior with respect to analytical performance.   

 

Hexachlorophene and pentachlorophenol are not herbicides, but these compounds were analyzed by an 

herbicide analytical method to obtain lower detection limits than could be obtained with the normally used 

SVOC analytical method.  Therefore, these compounds are discussed as herbicides in the following text.  

The general data quality is summarized below and additional details are provided in Appendix H 

 

Overall Sample and Data Precision, Accuracy, Representativeness , Comparability, Completeness, 
and Sensitivity 

Sample collection deviated somewhat from the proposed sampling strategy.  Table 2-3 shows the 

samples that were collected and the analytical fractions for which they were analyzed.  Brief explanations 

are also given in Table 2-3 for having not collected samples that were scheduled to be collected.  If a 

sample was not collected, it was typically because the intended sampling location no longer existed, there 

was no surface water or groundwater at or near the intended sampling location, or because refusal was 

encountered during installation of a soil boring.  Some samples were to be collected and extracted for 

analysis but that the decision to analyze them would be made after reviewing other data.  In all cases, the 

extract and hold samples required no analysis, and lack of data for those samples is not a deficiency.  If 

the total number of planned samples is used as the basis for computing the percent completeness for 

sample collection, several matrix-analytical fraction combinations yield a percentage less than the target 

of 90 percent.  However, if only those samples are included that were collectable because of the 

prevailing field conditions, the percent complete is greater than the 90 percent target for most 

combinations of matrix and analytical fraction (see Appendix H, Section H.3 and Table H-1).  The 

exception is sediment for which lack of a single sample prevented attainment of the 90 percent goal for a 

few analytical fractions.  The failure to attain the 90 percent goal in both cases (i.e., including and 
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excluding aqueous samples that were not collected because of lack of water) must be considered when 

evaluating the data.  

 

A significant deviation from the intended sampling scheme occurred for coliform analyses, but the 

deviation did not have a negative impact on the project.  Details are provided in Appendix H.  Briefly, total 

coliform analyses were requested instead of fecal coliform analyses for Round 2 samples.  Because the 

origin of a sewer-like odor turned out to be unrelated to Building 106 and 107 military operations, these 

erroneous analysis requests had no negative consequence.  Nevertheless, the lack of fecal coliform data 

for surface water/sump and seep samples is noted as a deficiency in Appendix H, Table H-1. 

 

For all samples that were collected, laboratory percent completeness was computed based on the total 

number of results expected versus the total number of acceptable (i.e., non-rejected) results, for each 

combination of analytical fraction and matrix.  The target of 90 percent was exceeded in all cases.  

Nevertheless, there were parameters for which the completeness was significantly affected by having 

several rejected results in a particular matrix.  Many of the affected parameters are known to exhibit poor 

analytical responses, and rejections of results for those parameters are not considered to be detrimental 

to the project.  These and other rejected results that are more significant are discussed where appropriate 

in the following sections. 

 

Based on a review of field logs, all samples appear to be representative of the intended environmental 

matrices.  Lack of data where samples could not be collected or where data have been rejected, 

however, should be considered when evaluating representativeness of the areas or volumes of 

environmental media that were characterized.  This affects primarily surface water samples that were not 

collected because there was no surface water in the targeted drainage channels.  Inability to achieve 

target detection limits or risk-based target levels (RBTLs) in several cases should also be considered (see 

Appendix H, Section H.3.2).  In addition, disparities between total and dissolved metals concentrations 

must be considered when interpreting the data (see Appendix H, Section H3.6).  Some dissolved metals 

concentrations exceeded total metals concentrations in the same sample.  This is common when 

concentrations are near detection limits or when random measurement uncertainties cause the dissolved 

metals concentrations to be slightly (e.g., 30 percent) greater than the total metals concentrations.  Nickel 

and lead results exhibited the most frequent and greatest percentage deviation in this regard, and some 

of the deviations occurred for results that were greater than five times the maximum non-detect 

concentration.  For these results, the disparities are significant.  The significant disparities occurred for 

nickel in samples 08SW00101, 08SW00401, 08SW00402, 08SW00501, 08SW00502, 08SW00601, 

08SW00701, 08SW00701-D, 08SW00901, and 08SW01401, for lead in samples 08SW00401, 

08SW00902, and 08SW01401, for selenium and sodium in sample 08GWT00601, and for magnesium 
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and potassium in sample 08GWTW001.  In these cases, it may be reasonable to consider the total metals 

concentrations to be equal to the dissolved metals concentrations. 

 

In the October 2006 soil sampling, a large discrepancy was evident between the original and duplicate 

sample VOC results collected at soil boring 08SB51.  The discrepancy appeared to be alarming at first, 

but the impact is mitigated by the fact that the detected compounds do not appear to be related to site 

operations.  Instead, they appear to represent an isolated gasoline spill southeast of Building 106. 

 

In addition to the DQIs discussed in detail in Appendix H, temperature blanks that accompanied each 

cooler containing samples were used to assess whether the samples had been stored at the appropriate 

temperature during shipping.  All temperature blanks were less than or equal to 4 degree Celsius (°C), 

indicating no deficiencies with regard to shipping temperature, hence no representativeness deficiencies 

related to sample storage and shipping. 

 

No particular sensitivity problems were noted.  Some compounds could not be detected at concentration 

levels commensurate with RBTLs, but this was known at the outset of the investigation.  The affected 

chemicals are either not significant site-related contaminants or it was not practical to try to reduce 

detections limits further because the disparity between the laboratory detection limit and RBTL was 

sometimes an order of magnitude or more and would have required non-routine analytical methods or 

method development efforts that were beyond the needs of the project. 

 

Whereas individual analytes may have exhibited quality problems for particular sample batches and QC 

type [e.g., MS or laboratory control sample (LCS)], overall data quality was acceptable for the intended 

uses (i.e., completion of the RFI, including human health and ecological risk assessments).  Each section 

in Appendix H addresses data quality in more detail for a particular DQI for samples of a given matrix 

(solid or aqueous) and analytical fraction (e.g., metals or VOCs).  Brief summaries of data quality are 

presented below by analytical fraction. 

 

Explosives and Perchlorate 

Accuracy and precision QC indicators were generally within or very slightly outside of the reference 

ranges, and the results for these compounds may be used without qualification. 
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Fecal and Total Coliform Bacteria 

No analytical performance problems were identified for these parameters; therefore, fecal and total 

coliform bacteria results may be used without qualification.  Note that coliform analyses were reported 

instead of fecal coliforms for Round 2 samples. 

 

Grain Size and Total Organic Carbon 

All TOC results were generated as planned, and completeness was 100 percent.  No significant analytical 

problems were detected for this analyte; therefore, these results may be used without qualification. 

 

Herbicides 

Only four surface and 12 subsurface soil samples were scheduled for herbicide analysis.  The dinoseb, 

hexachlorophene, and pentachlorophenol results exhibited a severe to moderate low bias [approximately 

19 to 88 percent recoveries in MSs and matrix spike duplicates (MSDs)] in solids.  This is evident from 

consistently low percent recoveries for MSs and LCSs.  This low bias indicates that reported results are 

likely to be less than site concentrations.  The degree of bias is analyte specific and may vary with 

concentration.  Precision measures were generally within expectations. 

 

Semivolatile Organic Compounds Including Polycyclic Aromatic Hydrocarbons 

Results for 19 different SVOCs were rejected in various matrices.  Not all of the compounds were rejected 

in every matrix or sample, and the matrix-specific rejections are shown in Table H-3 of Appendix H.  

Minimum and maximum non-detect values exceeded the RBTLs for several analytes, but the nominal 

detection and reporting limits were typically achieved (see Appendix H, Tables H-4 through 9).  This 

indicates that the failure to achieve the RBTLs is not an analytical deficiency.  Recoveries in LCSs, MSs, 

and MSDs were generally biased low in solid and aqueous matrices (Tables H-10 and H-11).  The 

parameters exhibiting the most negative bias were 2,4-dimethylphenol, 2,4-dinitrophenol, 2-nitrophenol, 

3,3‘dichlorobenzidine, 4,6-dinitro-2-methylphenol, 4-chloroaniline, 4-nitrophenol, and 

hexachlorocyclopentadiene.  Mean percent recoveries for these analytes are shown in Appendix H, 

Tables H-10 and H-11, for solid and aqueous samples, respectively.  The mean recoveries indicate the 

type or performance to be expected on average for these compounds.  SVOC results rejected for soil and 

sediment samples were limited to 2,4-dimethylhenol, 3,3’-dichlorobenzidine, 4-chloroaniline, 

4-nitroquinoline-1-oxide,  and kepone.  For groundwater samples and the sump water sample, the 

rejections were for 4-nitroquinoline-1-oxide and kepone only, whereas for drainage channel surface water 

samples, 17 compounds were rejected in at least one sample.  Calibration non-compliances frequently 
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occurred for target compounds that have poor analytical responses, and these cases (except the phenolic 

compounds) were no exceptions.  Overall, the semivolatile compounds, including polycyclic aromatic 

hydrocarbons (PAHs), show a slight to moderate low bias in solid and liquid matrices.  In soils, the 

4-chloroaniline and 3,3’-dichlorobenzidine results are markedly less precise than the other SVOCs, with 

uncertainty for other compounds being typical, even though low MSs were observed for compounds other 

than 4-chloroaniline.   

 

Total Metals and Cyanide 

Mean metals recoveries (bias indicators) were generally well within the range of 75 to 125 percent, 

indicating that, on average, metals results are not significantly biased.  Some individual metals 

recoveries, however, were unusually high or low for a few isolated samples.  The extreme recoveries 

were typically associated with cases where the spiked amount of analyte was more than 25 percent of, 

but significantly less than, the native analyte concentration in the unspiked sample.  In this situation, the 

amount of spike added meets the criterion of a valid QC indicator, but it is a borderline case that does not 

increase the native concentration sufficiently to provide an accurate assessment of accuracy.  More detail 

is provided in Appendix H, Section H.3.3.   

 

Several soil and sediment precision [i.e., relative percent differences (RPDs)] measures exceeded the 

reference point of 50 percent for solid matrices.  Many of the RPD values that exceeded the reference 

ranges (30 percent for aqueous matrices and 50 percent for solid matrices) were caused by results being 

comparable to detection limits.  In this concentration range, the relative analytical uncertainty is greater 

than at higher concentrations.  Nevertheless, several metals exhibited some high RPD values (e.g., 

greater than 100 percent) and sporadically high or low bias indicators that represent an occasional large 

degree of heterogeneity or possible infiltration of laboratory contamination.  The precision for field 

duplicate sample metals data appeared to be comparable to or better than laboratory duplicate precision.  

Some SVOC parameters also exhibited occasional large RPD values for laboratory duplicates.  The 

majority of RPD values exceeding the 50 percent reference point for sediment came from location 

08SW/SD12, which is in the Building 106 Pond.  Appendix H, Section H.3.4 provides more detail on the 

degree of laboratory precision. 

 

Pesticides and Polychlorinated Biphenyls 

A few individual pesticide recoveries were less than the 70 to 125 percent target range.  On average, no 

significant bias problems were detected with these analytes except for a moderate low bias in endrin 

aldehyde results for solid and liquid matrices.  Mean MS recoveries ranged from 50 to 54 percent for solid 
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samples and from 67 to 71 percent for aqueous samples for endrin aldehyde.  RPD data indicated that 

precision was acceptable. 

 

Volatile Organic Compounds 

The compounds acetone, acetonitrile, acrolein, dichlorodifluoromethane, isobutanol, and propionitrile 

constitute all of the parameters with results rejected for volatile analyses across all matrices and all 

sampling rounds.  In October 2006 sampling however, only acrolein results were rejected (in every soil 

sample collected).  The data were rejected because these compounds yielded poor analytical responses.  

This behavior was expected at the outset of the investigation.  This is a systematic problem that occurred 

for one or more of these compounds in the majority of the samples analyzed from SWMU 8.  These 

chemicals are of minor significance to the project.  Mean recoveries averaged about 79 percent across all 

analytes in solid MSs/MSDs and about 100 percent across all analytes in aqueous MSs/MSDs.  Individual 

recoveries spanned a larger range and were indicative of a slight to moderate low bias in solid samples 

but no significant bias in aqueous samples.  Precision was generally acceptable with some exceptions 

associated with individual soil samples (see Appendix H, Section H.3.4). 
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TABLE 3-1

DESCRIPTIVE STATISTICS
COMPLETE BACKGROUND SOIL SAMPLE DATA SET

SWMU 8 - BUILDING 106 POND(1)

NSWC CRANE
CRANE, INDIANA

Metal Frequency of Minimum Maximum Average of Average of Distribution 95-Percent Upper
(mg/kg) Detection Detection Detection All Results Positive Detections of Data Tolerance Limit

ALUMINUM 67/67 5,020 17,400 11,290 11,100 NORMAL 17,400
ANTIMONY 8/67 0.49 11.3 0.86 4.36 LOGNORMAL 2.88
ARSENIC 67/67 1.1 10.2 5.28 5.20 NORMAL 9.60
BARIUM 67/67 24.8 155 69.7 68.8 LOGNORMAL 147
BERYLLIUM 14/67 0.3 0.82 0.36 0.47 LOGNORMAL 0.85
CADMIUM 34/67 0.05 3.6 0.36 0.62 LOGNORMAL 2.05
CALCIUM 66/67 53.6 35,300 997 1,010 LOGNORMAL 3,350
CHROMIUM 67/67 7.7 30.6 16.4 16.1 LOGNORMAL 29.1
COBALT 67/67 1.8 27.1 8.70 8.62 LOGNORMAL 21.7
COPPER 67/67 3.5 23.8 10.2 10.0 LOGNORMAL 21.4
IRON 67/67 7,140 40,800 18,100 17,800 LOGNORMAL 34,500
LEAD 67/67 6.4 21.5 11.9 11.7 LOGNORMAL 19.7
LITHIUM 66/66 7.8 46.6 16.1 15.7 LOGNORMAL 29.4
MAGNESIUM 67/67 496 2,870 1,410 1,390 LOGNORMAL 3,060
MANGANESE 67/67 23.2 3,040 599 590 LOGNORMAL 3,270
MERCURY 17/67 0.04 0.14 0.033 0.062 LOGNORMAL 0.072
NICKEL 67/67 4.6 23.7 11.9 11.7 NORMAL 18.7
POTASSIUM 67/67 280 1,650 856 833 NORMAL 1,370
SELENIUM 15/67 0.28 0.88 0.33 0.53 LOGNORMAL 0.83
SILVER 48/67 0.04 0.11 0.049 0.055 LOGNORMAL 0.10
SODIUM 32/67 3.7 205 33.0 56.2 LOGNORMAL 232
STRONTIUM 66/66 4.2 63.2 12.3 12.1 LOGNORMAL 25.3
THALLIUM 66/67 0.05 0.31 0.18 0.18 NORMAL 0.29
TIN 0/67 NA NA 0.32(2) NA NA NA
THORIUM 66/66 4.1 11.7 7.24 7.11 LOGNORMAL 10.9
VANADIUM 67/67 14.1 48.5 26.5 26.2 LOGNORMAL 45.8
ZINC 50/67 9.4 60.2 28.1 32.0 NORMAL 54.0

Notes:
NA - Not available.
mg/kg - Milligrams per kilogram.

1 - Taken from Table 4-1 of the Final Basewide Background Soil Investigation Report, Naval Surface Warfare Center Crane, 
     Crane, Indiana (TtNUS, 2001).
2 - This value is the average of all detected and non-detected values.  Non-detected values were represented by one-half the detection
     limit.  This value was used for statistical analysis when no detections were encountered.



TABLE 3-2

DESCRIPTIVE STATISTICS
SOIL GROUP 3 - ALLUVIAL, MISSISSIPPIAN, AND PENNSYLVANIAN SURFACE SOIL

SWMU 8 - BUILDING 106 POND(1)

NSWC CRANE
CRANE, INDIANA

Metal Frequency of Minimum Maximum Average of Average of Distribution 95-Percent Upper
(mg/kg) Detection Detection Detection All Results Positive Detections of Data Tolerance Limit

ALUMINUM 15/15 6,770 17,400 10,238 10,238 LOGNORMAL 19,900
ANTIMONY 2/15 1.4 5.6 0.83 3.50 LOGNORMAL 6.9
ARSENIC 15/15 2.4 10.2 6.11 6.11 NORMAL 11.83
BARIUM 15/15 46.1 153 89.0 89.0 LOGNORMAL 211
BERYLLIUM 1/15 0.49 0.49 0.40 0.49 LOGNORMAL 0.93
CADMIUM 10/15 0.1 3.6 0.63 0.88 LOGNORMAL 6.05
CALCIUM 14/15 115 35,300 2,730 2,920 LOGNORMAL 55,200
CHROMIUM 15/15 8.5 21.7 14.6 14.6 LOGNORMAL 28.7
COBALT 15/15 6 27.1 12.9 12.9 LOGNORMAL 32.4
COPPER 15/15 5.4 17.1 8.85 8.85 LOGNORMAL 17.6
IRON 15/15 10,700 36,200 16,800 16,800 LOGNORMAL 37,400
LEAD 15/15 9.4 21.5 15.0 15.0 LOGNORMAL 27.0
LITHIUM 14/14 9.1 29.9 14.8 14.8 LOGNORMAL 30.0
MAGNESIUM 15/15 620 2,250 1,200 1,200 LOGNORMAL 2,800
MANGANESE 15/15 268 3,040 1,140 1,140 LOGNORMAL 5,700
MERCURY 7/15 0.04 0.07 0.037 0.051 NORMAL 0.077
NICKEL 15/15 9.2 20 13.4 13.4 LOGNORMAL 22.1
POTASSIUM 15/15 418 1,490 847 847 LOGNORMAL 1,970
SELENIUM 5/15 0.51 0.64 0.48 0.58 NORMAL 0.81
SILVER 15/15 0.05 0.11 0.065 0.065 LOGNORMAL 0.130
SODIUM 6/15 9.4 23.7 8.11 15.6 NORMAL 28
STRONTIUM 14/14 7.4 63.2 14.3 14.3 LOGNORMAL 46.4
THALLIUM 15/15 0.1 0.27 0.19 0.19 NORMAL 0.31
TIN 0/15 NA NA 0.36(2) NA NA NA
THORIUM 14/14 5.3 8.5 6.86 6.86 LOGNORMAL 10.2
VANADIUM 15/15 17.1 40 25.4 25.4 LOGNORMAL 51.2
ZINC 14/15 24.4 60.2 37.0 38.6 NORMAL 65.6

Notes:
NA - Not available.
mg/kg  - Milligrams per kilogram.

1 - Taken from Table 4-4 of the Final Basewide Background Soil Investigation Report, Naval Surface Warfare Center Crane, 
     Crane, Indiana (TtNUS, 2001).
2 - This value is the average of all detected and non-detected values.  Non-detected values were represented by one-half the detection
      limit.  This value was used for statistical analysis when no detections were encountered.



TABLE 3-3

DESCRIPTIVE STATISTICS
SOIL GROUP 8 - PENNSYLVANIAN SUBSURFACE CLAY AND SILT

SWMU 8 - BUILDING 106 POND(1)

NSWC CRANE
CRANE, INDIANA

Metal Frequency of Minimum Maximum Average of Average of Distribution 95-Percent Upper
(mg/kg) Detection Detection Detection All Results Positive Detections of Data Tolerance Limit

ALUMINUM 9/9 9,070 16,200 13,019 13,019 NORMAL 20,600
ANTIMONY 1/9 11.3 11.3 1.83 11.30 LOGNORMAL 40.3
ARSENIC 9/9 1.4 8.5 5.51 5.51 NORMAL 12.5
BARIUM 9/9 25.1 83.4 57.0 57.0 NORMAL 115
BERYLLIUM 0/9 NA NA 0.36 (2) NA NA NA
CADMIUM 8/9 0.05 0.64 0.26 0.28 NORMAL 0.8
CALCIUM 9/9 85.2 970 470 470 LOGNORMAL 4,640
CHROMIUM 9/9 14.2 27.1 19.9 19.9 NORMAL 33.0
COBALT 9/9 5.2 12.5 8.32 8.32 LOGNORMAL 21.2
COPPER 9/9 11 23.8 15.3 15.3 LOGNORMAL 33.3
IRON 9/9 14,800 40,800 24,422 24,422 LOGNORMAL 60,200
LEAD 9/9 8.6 15.2 11.8 11.8 NORMAL 19.6
LITHIUM 9/9 13.7 46.6 23.2 23.2 LOGNORMAL 80.0
MAGNESIUM 9/9 1,100 2,870 1,958 1,958 NORMAL 3,410
MANGANESE 9/9 29 457 263 263 NORMAL 704
MERCURY 1/9 0.14 0.14 0.037 0.140 LOGNORMAL 0.18
NICKEL 9/9 10 23.7 13.6 13.6 LOGNORMAL 29.6
POTASSIUM 9/9 718 1290 974 974 LOGNORMAL 1,890
SELENIUM 8/9 0.37 0.88 0.47 0.51 NORMAL 1.07
SILVER 8/9 0.05 0.1 0.053 0.056 LOGNORMAL 0.14
SODIUM 6/9 10 205 64.0 79.1 LOGNORMAL 1,070
STRONTIUM 9/9 10 20.3 13.8 13.8 LOGNORMAL 30.9
THALLIUM 9/9 0.14 0.25 0.20 0.20 LOGNORMAL 0.33
TIN 0/9 NA NA 0.35 (2) NA NA NA
THORIUM 9/9 7.1 11.7 9.02 9.02 NORMAL 14.9
VANADIUM 9/9 20.9 48.5 33.2 33.2 LOGNORMAL 69.1
ZINC 9/9 24.3 58.2 37.1 37.1 LOGNORMAL 83.3

Notes:
NA - Not available.
mg/kg - Milligrams per kilogram.

1 - Taken from Table 4-9 of the Final Basewide Background Soil Investigation Report, Naval Surface Warfare Center Crane, 
     Crane, Indiana (TtNUS, 2001).
2 - This value is the average of all detected and non-detected values.  Non-detected values were represented by one half the detection
      limit.



TABLE 3-4

DESCRIPTIVE STATISTICS
SOIL GROUP 9 - PENNSYLVANIAN SUBSURFACE SAND

SWMU 8 - BUILDING 106 POND(1)

NSWC CRANE
CRANE, INDIANA

Metal Frequency of Minimum Maximum Average of Average of Distribution 95-Percent Upper
(mg/kg) Detection Detection Detection All Results Positive Detections of Data Tolerance Limit

ALUMINUM 1/1 5,430 5,430 5,430 5,430 NA NA
ANTIMONY 0/1 NA NA 0.38 (2) NA NA NA
ARSENIC 1/1 2.9 2.9 2.90 2.90 NA NA
BARIUM 1/1 24.8 24.8 24.8 24.8 NA NA
BERYLLIUM 0/1 NA NA 0.14 (2) NA NA NA
CADMIUM 1/1 0.14 0.14 0.14 0.14 NA NA
CALCIUM 1/1 53.6 53.6 54 54 NA NA
CHROMIUM 1/1 7.7 7.7 7.7 7.7 NA NA
COBALT 1/1 8.8 8.8 8.80 8.80 NA NA
COPPER 1/1 5.6 5.6 5.6 5.6 NA NA
IRON 1/1 11,300 11,300 11,300 11,300 NA NA
LEAD 1/1 11.7 11.7 11.7 11.7 NA NA
LITHIUM 1/1 8.6 8.6 8.6 8.6 NA NA
MAGNESIUM 1/1 654 654 654 654 NA NA
MANGANESE 1/1 327 327 327 327 NA NA
MERCURY 0/1 NA NA 0.02 (2) NA NA NA
NICKEL 1/1 4.6 4.6 4.6 4.6 NA NA
POTASSIUM 1/1 353 353 353 353 NA NA
SELENIUM 1/1 0.28 0.28 0.28 0.28 NA NA
SILVER 1/1 0.05 0.05 0.050 0.050 NA NA
SODIUM 0/1 NA NA 1.15 (2) NA NA NA
STRONTIUM 1/1 5.4 5.4 5.4 5.4 NA NA
THALLIUM 1/1 0.09 0.09 0.09 0.09 NA NA
TIN 0/1 NA NA 0.22 NA NA NA
THORIUM 1/1 4.9 4.9 4.90 4.90 NA NA
VANADIUM 1/1 14.1 14.1 14.1 14.1 NA NA
ZINC 1/1 11.4 11.4 11.4 11.4 NA NA

Notes:
NA - Not available.
mg/kg - Milligrams per kilogram.

1 - Taken from Table 4-10 of the Final Basewide Background Soil Investigation Report, Naval Surface Warfare Center Crane, 
      Crane, Indiana (TtNUS, 2001).
2 - This value is the average of all detected and non-detected values.  Non-detected values were represented by one-half the detection
      limit.



TABLE 3-5

DESCRIPTIVE STATISTICS FOR POND SURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

Parameter
HHRA 

Criterion
ERA 

Criterion
Frequency of 

Detection
Range of 

Non-Detects
Mean 

Concentration
Average of Positive 

Detects
Sample with 

Maximum Detection
Volatile Organics  (µg/kg)
ACETONE 6600 2500 2/4 2 J 5 J 0.993 - 1.06 2.01 3.5 08SS0080002
Semivolatile Organics  (µg/kg)
ACENAPHTHYLENE 370000 682000 1/4 22 22 3.76 - 4.01 6.96 22 08SS0090002
ANTHRACENE 650000 1480000 1/4 7 J 7 J 3.76 - 4.01 3.21 7 08SS0090002
BENZO(A)ANTHRACENE 160 5210 3/4 4 J 44 4.01 14.5 18.7 08SS0090002
BENZO(A)PYRENE 62 1520 3/4 6 J 91 4.01 27 35.3 08SS0090002
BENZO(B)FLUORANTHENE 490 59800 3/4 7 J 94 4.01 27.8 36.3 08SS0090002
BENZO(G,H,I)PERYLENE 230000 119000 2/4 16 J 140 J 3.76 - 4.01 40 78 08SS0090002
BENZO(K)FLUORANTHENE 490 148000 2/4 8 55 3.76 - 4.01 16.7 31.5 08SS0090002
CHRYSENE 160 4730 3/4 6 J 65 4.01 19.8 25.7 08SS0090002
DIBENZO(A,H)ANTHRACENE 62 18400 1/4 37 J 37 J 3.76 - 4.01 10.7 37 08SS0090002
FLUORANTHENE 230000 122000 2/4 9 29 3.91 - 4.01 10.5 19 08SS0090002
INDENO(1,2,3-CD)PYRENE 620 109000 2/4 10 J 91 J 3.76 - 4.01 26.2 50.5 08SS0090002
PHENANTHRENE 230000 45700 2/4 8 16 3.91 - 4.01 6.99 12 08SS0090002
PYRENE 230000 78500 2/4 8 42 3.91 - 4.01 13.5 25 08SS0090002
Inorganics  (mg/kg)
ALUMINUM 8.3 NA 4/4 17600 J 24500 J --- 20350 20350 08SS0060002
ARSENIC 0.29 18 4/4 5.8 J 8 J --- 6.43 6.43 08SS0060002
BARIUM 82 330 4/4 65.3 J 130 J --- 87.2 87.2 08SS0060002
BERYLLIUM 3.2 21 4/4 0.53 J 0.89 J --- 0.673 0.673 08SS0060002
CADMIUM 0.38 0.36 2/4 0.46 J 0.67 J 0.21 - 0.35 0.353 0.565 08SS0090002
CALCIUM NA NA 4/4 1550 J 15700 J --- 5345 5345 08SS0090002
CHROMIUM 2.1 26 4/4 17.9 J 21.4 J --- 19.4 19.4 08SS0090002
COBALT 0.17 13 4/4 6.8 J 11.5 J --- 8.2 8.2 08SS0060002
COPPER 310 5.4 4/4 11.7 J 27.9 J --- 17.2 17.2 08SS0090002
IRON 2300 NA 4/4 16700 J 24300 J --- 19400 19400 08SS0060002
LEAD 400 11 4/4 12.8 J 87.7 J --- 36.6 36.6 08SS0090002
MAGNESIUM NA NA 4/4 1650 J 2290 J --- 2008 2008 08SS0060002
MANGANESE 110 NA 4/4 201 J 412 J --- 271 271 08SS0060002
MERCURY 2.3 0.1 4/4 0.017 J 0.029 J --- 0.0248 0.0248 08SS0070002
NICKEL 14 13.6 4/4 12.6 J 15.4 J --- 14.5 14.5 08SS0080002
POTASSIUM NA NA 4/4 1190 J 1700 J --- 1440 1440 08SS0060002
SODIUM NA NA 1/4 81.3 J 81.3 J 48.6 - 51.3 39 81.3 08SS0080002
VANADIUM 7.8 7.8 4/4 28.6 J 36.8 J --- 32.2 32.2 08SS0060002
ZINC 680 6.62 4/4 36.9 J 68.5 J --- 47.7 47.7 08SS0090002

Data qualifiers (e.g., U, J) are defined in Appedix H.
ERA - Ecological risk assessment.
HHRA - Human health risk assessment.
mg/kg - Milligrams per kilogram.
NA - No applicable criterion.
µg/kg - Micrograms per kilogram.

Minimum 
Concentration

Maximum 
Concentration



TABLE 3-6

DESCRIPTIVE STATISTICS FOR GRASS AND GRAVEL SURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 2

Parameter
HHRA 

Criterion
ERA 

Criterion
Frequency of 

Detection
Range of

Non-Detects
Mean 

Concentration
Average of Positive 

Detects
Sample with Maximum 

Detection
Volatile Organics  (µg/kg)
2-BUTANONE 4400 89600 4/23 2 J 4 J 0.899 - 1.32 0.938 3 08SS0390002
ACETONE 6600 2500 5/16 1 J 64 J 0.899 - 27 7.05 15.8 08SS0320002
METHYLENE CHLORIDE 1.2 4050 3/23 1 J 4 J 0.899 - 1.32 0.752 2.33 08SS0180002
Semivolatile Organics  (µg/kg)
ACENAPHTHYLENE 370000 682000 1/8 100 100 3.78 - 3.98 14.2 100 08SS0050002
ANTHRACENE 650000 1480000 1/8 33 33 3.78 - 3.98 5.82 33 08SS0050002
BENZO(A)ANTHRACENE 160 5210 2/8 4 J 480 3.78 - 3.98 61.9 242 08SS0050002
BENZO(A)PYRENE 62 1520 1/8 560 560 3.78 - 3.98 71.7 560 08SS0050002
BENZO(B)FLUORANTHENE 490 59800 1/8 640 640 3.78 - 3.98 81.7 640 08SS0050002
BENZO(G,H,I)PERYLENE 230000 119000 1/8 560 560 3.78 - 3.98 71.7 560 08SS0050002
BENZO(K)FLUORANTHENE 490 148000 1/8 430 430 3.78 - 3.98 55.4 430 08SS0050002
CHRYSENE 160 4730 2/8 5 J 640 3.78 - 3.98 82.1 323 08SS0050002
DIBENZO(A,H)ANTHRACENE 62 18400 1/8 170 170 3.78 - 3.98 22.9 170 08SS0050002
FLUORANTHENE 230000 122000 2/8 6 J 540 3.78 - 3.98 69.7 273 08SS0050002
INDENO(1,2,3-CD)PYRENE 620 109000 1/8 430 430 3.78 - 3.98 55.4 430 08SS0050002
NAPHTHALENE 3100 99.39 1/8 9 9 3.78 - 3.98 2.82 9 08SS0050002
PHENANTHRENE 230000 45700 2/8 18 91 3.78 - 3.98 15.1 54.5 08SS0050002
PYRENE 230000 78500 3/8 5 J 690 3.8 - 3.98 89.5 235 08SS0050002
Inorganics  (mg/kg)
ALUMINUM 8.3 NA 8/8 19200 J 28200 J --- 23738 23738 08SS0110002
ARSENIC 0.29 18 8/8 3.8 J 7.9 J --- 6.01 6.01 08SS0030002
BARIUM 82 330 8/8 56.9 J 123 J --- 91.9 91.9 08SS0120002
BERYLLIUM 3.2 21 6/8 0.55 J 0.78 J 0.46 - 0.52 0.566 0.673 08SS0030002
CADMIUM 0.38 0.36 2/8 0.47 J 0.55 J 0.19 - 0.41 0.223 0.51 08SS0030002
CALCIUM NA NA 8/8 1180 J 5090 J --- 2230 2230 08SS0050002
CHROMIUM 2.1 26 8/8 19 J 24.7 J --- 21.6 21.6 08SS0030002
COBALT 0.17 13 8/8 3.9 J 7.7 J --- 5.65 5.65 08SS0020002, 08SS0050002
COPPER 310 5.4 8/8 5.5 J 13.2 J --- 9.38 9.38 08SS0130002
IRON 2300 NA 8/8 15700 J 32400 J --- 22050 22050 08SS0030002
LEAD 400 11 8/8 8.5 J 31.1 J --- 15.3 15.3 08SS0010002
MAGNESIUM NA NA 8/8 1690 J 2970 J --- 2055 2055 08SS0130002
MANGANESE 110 NA 8/8 64.1 J 522 J --- 233 233 08SS0020002
MERCURY 2.3 0.1 6/8 0.007 J 0.033 J 0.007 0.0121 0.015 08SS0130002
NICKEL 14 13.6 8/8 7.6 J 11.3 J --- 9.38 9.38 08SS0030002
POTASSIUM NA NA 8/8 985 J 1990 J --- 1302 1302 08SS0130002
SODIUM NA NA 6/8 61.1 J 124 J 56.8 - 60.8 78.9 95.4 08SS0130002
TIN 4700 7.62 5/8 0.2 J 0.45 J 0.35 - 0.92 0.323 0.346 08SS0130002
VANADIUM 7.8 7.8 8/8 29.4 J 40.5 J --- 34.2 34.2 08SS0130002
ZINC 680 6.62 8/8 19.4 J 128 J --- 44 44 08SS0010002
Miscellaneous Parameters  (mg/kg)
CATION EXCHANGE CAPACITY  (MEQ/1) NA NA 1/1 12 12 --- 12 12 08SS0140002
PH  (S.U.) NA NA 1/1 7.7 7.7 --- 7.7 7.7 08SS0140002
TOTAL ORGANIC CARBON NA NA 1/1 2200 2200 --- 2200 2200 08SS0140002

Minimum 
Concentration

Maximum 
Concentration
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DESCRIPTIVE STATISTICS FOR GRASS AND GRAVEL SURFACE SOIL SAMPLES
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Data qualifiers (e.g., U, J) are defined in Appendix H.
ERA - Ecological risk assessment.
HHRA - Human health risk assessment.
MEQ/1 - Cation exchange capacity units.
mg/kg - Milligrams per kilogram.
NA - No applicable criterion.
S.U. - Standard Units.
µg/kg - Micrograms per kilogram.



TABLE 3-7

DESCRIPTIVE STATISTICS FOR BUILDING 106 SURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

Parameter
HHRA 

Criterion
ERA 

Criterion
Frequency of 

Detection
Range of

Non-Detects
Mean 

Concentration
Average of Positive 

Detects

Sample with 
Maximum 
Detection

Volatile Organics  (µg/kg)
1,1,1-TRICHLOROETHANE 97 29800 1/11 2 J 2 J 0.913 - 1.15 0.642 2 08SS0300002
2-BUTANONE 4400 89600 5/11 2 J 5 J 0.913 - 1.15 1.73 3.2 08SS0300002
ACETONE 6600 2500 4/11 5 J 48 J 3 - 7 8.45 19 08SS0300002
CARBON DISULFIDE 1500 94.12 1/11 1.04 J 1.04 J 0.913 - 1.22 0.563 1.04 08SS0250002
METHYLENE CHLORIDE 1.2 4050 1/11 6 J 6 J 0.913 - 1.22 1.02 6 08SS0040002
TRICHLOROETHENE 2.8 12400 4/11 6 26 0.913 - 1.15 5.87 15.3 08SS0300002
Semivolatile Organics  (µg/kg)
ACENAPHTHYLENE 370000 682000 1/1 31 31 --- 31 31 08SS0040002
ANTHRACENE 650000 1480000 1/1 14 14 --- 14 14 08SS0040002
BENZO(A)ANTHRACENE 160 5210 1/1 170 170 --- 170 170 08SS0040002
BENZO(A)PYRENE 62 1520 1/1 230 230 --- 230 230 08SS0040002
BENZO(B)FLUORANTHENE 490 59800 1/1 280 280 --- 280 280 08SS0040002
BENZO(G,H,I)PERYLENE 230000 119000 1/1 230 J 230 J --- 230 230 08SS0040002
BENZO(K)FLUORANTHENE 490 148000 1/1 120 120 --- 120 120 08SS0040002
CHRYSENE 160 4730 1/1 230 230 --- 230 230 08SS0040002
DIBENZO(A,H)ANTHRACENE 62 18400 1/1 69 J 69 J --- 69 69 08SS0040002
FLUORANTHENE 230000 122000 1/1 130 130 --- 130 130 08SS0040002
INDENO(1,2,3-CD)PYRENE 620 109000 1/1 180 J 180 J --- 180 180 08SS0040002
NAPHTHALENE 3100 99.39 1/1 4 J 4 J --- 4 4 08SS0040002
PHENANTHRENE 230000 45700 1/1 18 18 --- 18 18 08SS0040002
PYRENE 230000 78500 1/1 210 210 --- 210 210 08SS0040002
Inorganics  (mg/kg)
ALUMINUM 8.3 NA 1/1 20900 J 20900 J --- 20900 20900 08SS0040002
ARSENIC 0.29 18 1/1 4.9 J 4.9 J --- 4.9 4.9 08SS0040002
BARIUM 82 330 1/1 86.1 J 86.1 J --- 86.1 86.1 08SS0040002
BERYLLIUM 3.2 21 1/1 0.53 J 0.53 J --- 0.53 0.53 08SS0040002
CALCIUM NA NA 1/1 2070 J 2070 J --- 2070 2070 08SS0040002
CHROMIUM 2.1 26 1/1 17.9 J 17.9 J --- 17.9 17.9 08SS0040002
COBALT 0.17 13 1/1 7.1 J 7.1 J --- 7.1 7.1 08SS0040002
COPPER 310 5.4 1/1 6.1 J 6.1 J --- 6.1 6.1 08SS0040002
IRON 2300 NA 1/1 18300 J 18300 J --- 18300 18300 08SS0040002
LEAD 400 11 1/1 11.7 J 11.7 J --- 11.7 11.7 08SS0040002
MAGNESIUM NA NA 1/1 1730 J 1730 J --- 1730 1730 08SS0040002
MANGANESE 110 NA 1/1 130 J 130 J --- 130 130 08SS0040002
NICKEL 14 13.6 1/1 8.5 J 8.5 J --- 8.50 8.50 08SS0040002
POTASSIUM NA NA 1/1 975 J 975 J --- 975 975 08SS0040002
SODIUM NA NA 1/1 201 J 201 J --- 201 201 08SS0040002
VANADIUM 7.8 7.8 1/1 29.4 J 29.4 J --- 29.4 29.4 08SS0040002
ZINC 680 6.62 1/1 21.7 J 21.7 J --- 21.7 21.7 08SS0040002

Data qualifiers (e.g., U, J) are defined in Appendix H.
ERA - Ecological risk assessment.
HHRA - Human health risk assessment.
mg/kg - Milligrams per kilogram.
NA - No applicable criterion.
µg/kg - Micrograms per kilogram.

Minimum 
Concentration

Maximum 
Concentration



TABLE 3-8

DESCRIPTIVE STATISTICS FOR BUILDING 107 SURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

Parameter
HHRA 

Criterion
ERA 

Criterion
Frequency of 

Detection
Range of Non-

Detects
Mean 

Concentration
Average of Positive 

Detects
Sample with Maximum 

Detection
Volatile Organics  (µg/kg)
1,1,1-TRICHLOROETHANE 97 29800 1/6 5 5 0.915 - 1.01 1.24 5 08SS0410002
1,1,2-TRICHLOROETHANE 0.91 28600 1/6 2 J 2 J 0.915 - 1.01 0.739 2 08SS0410002
1,1-DICHLOROETHENE 2.9 8280 2/6 1 J 4 0.915 - 1.01 1.16 2.5 08SS0410002
2-HEXANONE NA 12600 2/6 1 J 1 J 0.915 - 1.01 0.656 1 08SS0420002, 08SS0430002
ACETONE 6600 2500 4/6 2 J 4 J 0.943 - 1.01 2 2.75 08SS0440002
CIS-1,2-DICHLOROETHENE 20 783.73 2/6 3 J 4 0.915 - 1.01 1.49 3.5 08SS0410002
TRICHLOROETHENE 2.8 12400 2/6 55 430 J 0.915 - 1.01 81.2 243 08SS0410002

Data qualifiers (e.g., U, J) are defined in Appendix H.
ERA - Ecological risk assessment.
HHRA - Human health risk assessment.
NA - No applicable criterion.
µg/kg - Micrograms per kilogram.

Minimum 
Concentration

Maximum 
Concentration



TABLE 3-9

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN POND SURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

Sampling Round
Location
Sample Number HHRA ERA
Sample Code Criterion Criterion
Sample Classification
Depth Range
Sample Date
Volatile Organics  (µg/kg)
ACETONE 6600 2500 1.06 UJ 2 J 5 J 0.993 UJ
Semivolatile Organics  (µg/kg)
ACENAPHTHYLENE 370000 682000 4.01 U 3.76 U 3.91 U 22
ANTHRACENE 650000 1480000 4.01 U 3.76 U 3.91 U 7 J
BENZO(A)ANTHRACENE 160 5210 4.01 U 8 4 J 44
BENZO(A)PYRENE 62 1520 4.01 U 6 J 9 91
BENZO(B)FLUORANTHENE 490 59800 4.01 U 8 7 J 94
BENZO(G,H,I)PERYLENE 230000 119000 4.01 UJ 3.76 UJ 16 J 140 J
BENZO(K)FLUORANTHENE 490 148000 4.01 U 3.76 U 8 55
CHRYSENE 160 4730 4.01 U 6 J 6 J 65
DIBENZO(A,H)ANTHRACENE 62 18400 4.01 UJ 3.76 UJ 3.91 UJ 37 J
FLUORANTHENE 230000 122000 4.01 U 9 3.91 U 29
INDENO(1,2,3-CD)PYRENE 620 109000 4.01 UJ 3.76 UJ 10 J 91 J
PHENANTHRENE 230000 45700 4.01 U 8 3.91 U 16
PYRENE 230000 78500 4.01 U 8 3.91 U 42
Inorganics  (mg/kg)
ALUMINUM 8.3 NA 24500 J 17600 J 21200 J 18100 J
ARSENIC 0.29 18 8 J 6 J 5.8 J 5.9 J
BARIUM 82 330 130 J 68.9 J 84.5 J 65.3 J
BERYLLIUM 3.2 21 0.89 J 0.53 J 0.73 J 0.54 J
CADMIUM 0.38 0.36 0.21 U 0.46 J 0.35 U 0.67 J
CALCIUM NA NA 1550 J 2040 J 2090 J 15700 J
CHROMIUM 2.1 26 18.8 J 17.9 J 19.6 J 21.4 J
COBALT 0.17 13 11.5 J 6.8 J 7.4 J 7.1 J
COPPER 310 5.4 11.7 J 13.8 J 15.2 J 27.9 J
IRON 2300 NA 24300 J 16700 J 18200 J 18400 J
LEAD 400 11 12.8 J 28.8 J 17 J 87.7 J
MAGNESIUM NA NA 2290 J 1650 J 2000 J 2090 J
MANGANESE 110 NA 412 J 228 J 201 J 243 J
MERCURY 2.3 0.1 0.017 J 0.029 J 0.025 J 0.028 J
NICKEL 14 13.6 15.1 J 12.6 J 15.4 J 14.9 J
POTASSIUM NA NA 1700 J 1350 J 1520 J 1190 J
SODIUM NA NA 49.3 U 48.6 U 81.3 J 51.3 U
VANADIUM 7.8 7.8 36.8 J 28.6 J 34.2 J 29.2 J
ZINC 680 6.62 46.8 J 38.7 J 36.9 J 68.5 J

Data qualifiers (e.g., U, J) are defined in Appendix H.
ERA - Ecological risk assessment.
HHRA - Human health risk assessment.
mg/kg - Milligrams per kilogram.
NA - No applicable criterion.
µg/kg - Micrograms per kilogram.
Black background indicates values that exceed at least one of the criteria.

3 3 3 3

01 01 01 01
08SB006 08SB007 08SB008 08SB009

08SS0060002 08SS0070002 08SS0080002 08SS0090002
NORMAL NORMAL NORMAL NORMAL

0 - 2 0 - 2 0 - 2 0 - 2
12/12/2004 12/12/2004 12/12/2004 12/12/2004



TABLE 3-10

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN GRASS AND GRAVEL SURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 3

Sampling Round
Location
Sample Number HHRA ERA
Sample Code Criterion Criterion
Sample Classification
Depth Range
Sample Date
Volatile Organics  (µg/kg)
2-BUTANONE 4400 89600 0.953 U 0.932 U 0.999 U 0.924 U 0.912 U 0.951 U 0.899 U 0.947 U
ACETONE 6600 2500 0.953 U 0.932 UJ 0.999 UJ 0.924 UJ 1 J 7 J 0.899 UJ 0.947 UJ
METHYLENE CHLORIDE 1.2 4050 0.953 UJ 0.932 UJ 0.999 UJ 0.924 UJ 0.912 UJ 0.951 UJ 0.899 UJ 0.947 UJ
Semivolatile Organics  (µg/kg)
ACENAPHTHYLENE 370000 682000 3.98 U 3.89 U 3.97 U 100 3.81 U 3.78 U 3.8 U 3.91 U
ANTHRACENE 650000 1480000 3.98 U 3.89 U 3.97 U 33 3.81 U 3.78 U 3.8 U 3.91 U
BENZO(A)ANTHRACENE 160 5210 3.98 U 3.89 U 4 J 480 3.81 U 3.78 U 3.8 U 3.91 U
BENZO(A)PYRENE 62 1520 3.98 U 3.89 U 3.97 U 560 3.81 U 3.78 U 3.8 U 3.91 U
BENZO(B)FLUORANTHENE 490 59800 3.98 U 3.89 U 3.97 U 640 3.81 U 3.78 U 3.8 U 3.91 U
BENZO(G,H,I)PERYLENE 230000 119000 3.98 U 3.89 U 3.97 U 560 3.81 U 3.78 U 3.8 U 3.91 U
BENZO(K)FLUORANTHENE 490 148000 3.98 U 3.89 U 3.97 U 430 3.81 U 3.78 U 3.8 U 3.91 U
CHRYSENE 160 4730 3.98 U 3.89 U 5 J 640 3.81 U 3.78 U 3.8 U 3.91 U
DIBENZO(A,H)ANTHRACENE 62 18400 3.98 U 3.89 U 3.97 U 170 3.81 U 3.78 U 3.8 U 3.91 U
FLUORANTHENE 230000 122000 3.98 U 3.89 U 6 J 540 3.81 U 3.78 U 3.8 U 3.91 U
INDENO(1,2,3-CD)PYRENE 620 109000 3.98 U 3.89 U 3.97 U 430 3.81 U 3.78 U 3.8 U 3.91 U
NAPHTHALENE 3100 99.39 3.98 U 3.89 U 3.97 U 9 3.81 U 3.78 U 3.8 U 3.91 U
PHENANTHRENE 230000 45700 3.98 U 3.89 U 18 91 3.81 U 3.78 U 3.8 U 3.91 U
PYRENE 230000 78500 3.98 U 3.89 U 5 J 690 3.81 U 11 3.8 U 3.91 U
Inorganics  (mg/kg)
ALUMINUM 8.3 NA 23000 J 20800 J 24300 J 19200 J 21200 J 28200 J 27100 J 26100 J
ARSENIC 0.29 18 5.5 J 6.4 J 7.9 J 7.4 J 5.4 J 3.8 J 4 J 7.7 J
BARIUM 82 330 87.6 J 88.2 J 91.4 J 56.9 J 99.4 J 103 J 123 J 85.7 J
BERYLLIUM 3.2 21 0.52 U 0.61 J 0.78 J 0.46 U 0.55 J 0.59 J 0.75 J 0.76 J
CADMIUM 0.38 0.36 0.47 J 0.25 U 0.55 J 0.29 U 0.19 U 0.19 U 0.2 U 0.41 U
CALCIUM NA NA 1980 J 2310 J 2030 J 5090 J 1200 J 1970 J 1180 J 2080 J
CHROMIUM 2.1 26 21.6 J 19.4 J 24.7 J 21.7 J 19 J 21.5 J 21.4 J 23.5 J
COBALT 0.17 13 5.6 J 7.7 J 5.4 J 7.7 J 4.4 J 6.3 J 4.2 J 3.9 J
COPPER 310 5.4 11.3 J 9.1 J 11.1 J 9.1 J 9.8 J 5.9 J 5.5 J 13.2 J
IRON 2300 NA 23200 J 19000 J 32400 J 22600 J 19100 J 15700 J 19100 J 25300 J
LEAD 400 11 31.1 J 11.9 J 16.8 J 18.4 J 12.1 J 8.5 J 11 J 12.7 J
MAGNESIUM NA NA 1800 J 1890 J 2150 J 1690 J 2140 J 1950 J 1850 J 2970 J
MANGANESE 110 NA 166 J 522 J 153 J 466 J 179 J 148 J 64.1 J 164 J
MERCURY 2.3 0.1 0.008 J 0.022 J 0.01 J 0.01 J 0.007 U 0.007 U 0.007 J 0.033 J
NICKEL 14 13.6 7.6 J 9.7 J 11.3 J 8 J 9.7 J 8.5 J 9.6 J 10.6 J
POTASSIUM NA NA 1230 J 1530 J 1340 J 1180 J 1140 J 1020 J 985 J 1990 J
SODIUM NA NA 56.8 U 109 J 60.8 U 61.1 J 84.1 J 102 J 91.9 J 124 J
TIN 4700 7.62 0.92 U 0.43 U 0.44 J 0.35 U 0.41 J 0.23 J 0.2 J 0.45 J
VANADIUM 7.8 7.8 34.7 J 33.7 J 39.2 J 34.1 J 31.2 J 29.4 J 31.1 J 40.5 J
ZINC 680 6.62 128 J 33.9 J 38.3 J 31.2 J 32.2 J 21.2 J 19.4 J 47.5 J
Miscellaneous Parameters  (mg/kg)
CATION EXCHANGE CAPACITY  (MEQ/1) NA NA
PH  (S.U.) NA NA
TOTAL ORGANIC CARBON NA NA

12/12/2004 12/12/2004 12/12/2004 12/12/200412/11/2004 12/11/2004 12/11/2004 12/11/2004
0 - 2 0 - 2 0 - 2 0 - 20 - 2 0 - 2 0 - 2 0 - 2

NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL
08SS0100002 08SS0110002 08SS0120002 08SS013000208SS0010002 08SS0020002 08SS0030002 08SS0050002

08SB010 08SB011 08SB012 08SB01308SB001 08SB002 08SB003 08SB005
01 01 01 0101 01 01 01

33333333
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Sampling Round
Location
Sample Number HHRA ERA
Sample Code Criteria Criteria
Sample Classification
Depth Range
Sample Date
Volatile Organics  (µg/kg)
2-BUTANONE 4400 89600 1.07 U 1.05 U 1.16 U 1.11 U 1.09 U 1 U 1.32 U
ACETONE 6600 2500 2 J 1.05 UR 1.16 UR 1.11 UR 1.09 UR 1 UR 1.32 UR
METHYLENE CHLORIDE 1.2 4050 1.07 UJ 1.05 UJ 1.16 UJ 4 J 1.09 UJ 1 UJ 1.32 UJ
Semivolatile Organics  (µg/kg)
ACENAPHTHYLENE 370000 682000
ANTHRACENE 650000 1480000
BENZO(A)ANTHRACENE 160 5210
BENZO(A)PYRENE 62 1520
BENZO(B)FLUORANTHENE 490 59800
BENZO(G,H,I)PERYLENE 230000 119000
BENZO(K)FLUORANTHENE 490 148000
CHRYSENE 160 4730
DIBENZO(A,H)ANTHRACENE 62 18400
FLUORANTHENE 230000 122000
INDENO(1,2,3-CD)PYRENE 620 109000
NAPHTHALENE 3100 99.39
PHENANTHRENE 230000 45700
PYRENE 230000 78500
Inorganics  (mg/kg)
ALUMINUM 8.3 NA
ARSENIC 0.29 18
BARIUM 82 330
BERYLLIUM 3.2 21
CADMIUM 0.38 0.36
CALCIUM NA NA
CHROMIUM 2.1 26
COBALT 0.17 13
COPPER 310 5.4
IRON 2300 NA
LEAD 400 11
MAGNESIUM NA NA
MANGANESE 110 NA
MERCURY 2.3 0.1
NICKEL 14 13.6
POTASSIUM NA NA
SODIUM NA NA
TIN 4700 7.62
VANADIUM 7.8 7.8
ZINC 680 6.62
Miscellaneous Parameters  (mg/kg)
CATION EXCHANGE CAPACITY  (MEQ/1) NA NA 12
PH  (S.U.) NA NA 7.7
TOTAL ORGANIC CARBON NA NA 2200

10/3/2005 10/3/2005 10/3/2005 10/3/200512/12/2004 10/3/2005 10/4/2005 10/3/2005
0 - 2 0 - 2 0 - 2 0 - 20 - 2 0 - 2 0 - 2 0 - 2

NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL
08SS0180002 08SS0200002 08SS0210002 08SS024000208SS0140002 08SS0150002 08SS0160002 08SS0170002

08SB018 08SB020 08SB021 08SB02408SB014 08SB015 08SB016 08SB017
03 03 03 0301 03 03 03

33333333



TABLE 3-10

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN GRASS AND GRAVEL SURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 3 OF 3

Sampling Round
Location
Sample Number HHRA ERA
Sample Code Criteria Criteria
Sample Classification
Depth Range
Sample Date
Volatile Organics  (µg/kg)
2-BUTANONE 4400 89600 3 J 0.93 U 0.979 U 0.974 U 3 J 2 J 4 J 0.943 U
ACETONE 6600 2500 64 J 5 J 0.979 UJ 3 U 17 U 14 U 27 U 0.943 UR
METHYLENE CHLORIDE 1.2 4050 1.14 UJ 2 J 0.979 UJ 0.974 UJ 1.07 UJ 1.2 UJ 1.04 UJ 1 J
Semivolatile Organics  (µg/kg)
ACENAPHTHYLENE 370000 682000
ANTHRACENE 650000 1480000
BENZO(A)ANTHRACENE 160 5210
BENZO(A)PYRENE 62 1520
BENZO(B)FLUORANTHENE 490 59800
BENZO(G,H,I)PERYLENE 230000 119000
BENZO(K)FLUORANTHENE 490 148000
CHRYSENE 160 4730
DIBENZO(A,H)ANTHRACENE 62 18400
FLUORANTHENE 230000 122000
INDENO(1,2,3-CD)PYRENE 620 109000
NAPHTHALENE 3100 99.39
PHENANTHRENE 230000 45700
PYRENE 230000 78500
Inorganics  (mg/kg)
ALUMINUM 8.3 NA
ARSENIC 0.29 18
BARIUM 82 330
BERYLLIUM 3.2 21
CADMIUM 0.38 0.36
CALCIUM NA NA
CHROMIUM 2.1 26
COBALT 0.17 13
COPPER 310 5.4
IRON 2300 NA
LEAD 400 11
MAGNESIUM NA NA
MANGANESE 110 NA
MERCURY 2.3 0.1
NICKEL 14 13.6
POTASSIUM NA NA
SODIUM NA NA
TIN 4700 7.62
VANADIUM 7.8 7.8
ZINC 680 6.62
Miscellaneous Parameters  (mg/kg)
CATION EXCHANGE CAPACITY  (MEQ/1) NA NA
PH  (S.U.) NA NA
TOTAL ORGANIC CARBON NA NA

Data qualifiers (e.g., U, J) are defined in Appendix H.
ERA - Ecological risk assessment.
HHRA - Human health risk assessment.
MEQ/1 - Cation exchange capacity units.
mg/kg - Milligrams per kilogram.
NA - No applicable criterion.
S.U. - Standard Units.
µg/kg - Micrograms per kilogram.
Black background indicates values that exceed at least one of the criteria.
Blank cells indicate no data are available.

9/27/2005 9/27/2005 9/27/2005 10/4/200510/4/2005 10/4/2005 10/2/2005 9/27/2005
0 - 2 0 - 2 0 - 2 0 - 20 - 2 0 - 2 0 - 2 0 - 2

NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL
08SS0370002 08SS0380002 08SS0390002 08SS040000208SS0320002 08SS0330002 08SS0350002 08SS0360002

08SB037 08SB038 08SB039 08SB04008SB032 08SB033 08SB035 08SB036
03 03 03 0303 03 03 03

33333333



TABLE 3-11

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN BUILDING 106 SURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 2

Sampling Round
Location
Sample Number HHRA ERA
Sample Code Criterion Criterion
Sample Classification
Depth Range
Sample Date
Volatile Organics  (µg/kg)
1,1,1-TRICHLOROETHANE 97 29800 0.943 U 0.913 U 1.02 U 0.918 U 1.04 U 1.12 U 1.02 U 1.15 U
2-BUTANONE 4400 89600 2 J 0.913 U 1.02 U 0.918 U 3 J 3 J 1.02 U 1.15 U
ACETONE 6600 2500 18 J 5 J 5 U 5 J 5 U 7 U 3 U 5 U
CARBON DISULFIDE 1500 94.12 0.943 U 0.913 U 1.02 U 0.918 U 1.04 J 1.12 U 1.02 U 1.15 U
METHYLENE CHLORIDE 1.2 4050 6 J 0.913 UJ 1.02 UJ 0.918 UJ 1.04 UJ 1.12 UJ 1.02 UJ 1.15 UJ
TRICHLOROETHENE 2.8 12400 0.943 U 0.913 U 20 0.918 U 1.04 U 1.12 U 1.02 U 1.15 U
Semivolatile Organics  (µg/kg)
ACENAPHTHYLENE 370000 682000 31
ANTHRACENE 650000 1480000 14
BENZO(A)ANTHRACENE 160 5210 170
BENZO(A)PYRENE 62 1520 230
BENZO(B)FLUORANTHENE 490 59800 280
BENZO(G,H,I)PERYLENE 230000 119000 230 J
BENZO(K)FLUORANTHENE 490 148000 120
CHRYSENE 160 4730 230
DIBENZO(A,H)ANTHRACENE 62 18400 69 J
FLUORANTHENE 230000 122000 130
INDENO(1,2,3-CD)PYRENE 620 109000 180 J
NAPHTHALENE 3100 99.39 4 J
PHENANTHRENE 230000 45700 18
PYRENE 230000 78500 210
Inorganics  (mg/kg)
ALUMINUM 8.3 NA 20900 J
ARSENIC 0.29 18 4.9 J
BARIUM 82 330 86.1 J
BERYLLIUM 3.2 21 0.53 J
CALCIUM NA NA 2070 J
CHROMIUM 2.1 26 17.9 J
COBALT 0.17 13 7.1 J
COPPER 310 5.4 6.1 J
IRON 2300 NA 18300 J
LEAD 400 11 11.7 J
MAGNESIUM NA NA 1730 J
MANGANESE 110 NA 130 J
NICKEL 14 13.6 8.5 J
POTASSIUM NA NA 975 J
SODIUM NA NA 201 J
VANADIUM 7.8 7.8 29.4 J
ZINC 680 6.62 21.7 J

3 3 3 33 3 3 3

9/29/2005 9/29/2005 9/28/2005 9/29/200512/11/2004 10/3/2005 9/29/2005 10/4/2005
0 - 20 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2

NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL
08SS028000208SS0040002 08SS0190002 08SS0220002 08SS0230002 08SS0250002 08SS0260002 08SS0270002

08SB025 08SB026 08SB027 08SB02808SB004 08SB019 08SB022 08SB023
0301 03 03 03 03 03 03



TABLE 3-11

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN BUILDING 106 SURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 2

Sampling Round
Location
Sample Number HHRA ERA
Sample Code Criteria Criteria
Sample Classification
Depth Range
Sample Date
Volatile Organics  (µg/kg)
1,1,1-TRICHLOROETHANE 97 29800 0.96 U 2 J 1.04 U
2-BUTANONE 4400 89600 3 J 5 J 1.04 U
ACETONE 6600 2500 5 U 48 J 4 U
CARBON DISULFIDE 1500 94.12 0.96 U 1.22 U 1.04 U
METHYLENE CHLORIDE 1.2 4050 0.96 UJ 1.22 UJ 1.04 UJ
TRICHLOROETHENE 2.8 12400 6 26 9
Semivolatile Organics  (µg/kg)
ACENAPHTHYLENE 370000 682000
ANTHRACENE 650000 1480000
BENZO(A)ANTHRACENE 160 5210
BENZO(A)PYRENE 62 1520
BENZO(B)FLUORANTHENE 490 59800
BENZO(G,H,I)PERYLENE 230000 119000
BENZO(K)FLUORANTHENE 490 148000
CHRYSENE 160 4730
DIBENZO(A,H)ANTHRACENE 62 18400
FLUORANTHENE 230000 122000
INDENO(1,2,3-CD)PYRENE 620 109000
NAPHTHALENE 3100 99.39
PHENANTHRENE 230000 45700
PYRENE 230000 78500
Inorganics  (mg/kg)
ALUMINUM 8.3 NA
ARSENIC 0.29 18
BARIUM 82 330
BERYLLIUM 3.2 21
CALCIUM NA NA
CHROMIUM 2.1 26
COBALT 0.17 13
COPPER 310 5.4
IRON 2300 NA
LEAD 400 11
MAGNESIUM NA NA
MANGANESE 110 NA
NICKEL 14 13.6
POTASSIUM NA NA
SODIUM NA NA
VANADIUM 7.8 7.8
ZINC 680 6.62

Data qualifiers (e.g., U, J) are defined in Appendix H.
ERA - Ecological risk assessment.
HHRA - Human health risk assessment.
mg/kg - Milligrams per kilogram.
NA - No applicable criterion.
µg/kg - Micrograms per kilogram.
Black background indicates values that exceed at least one of the criteria.
Blank cells indicate no data are available.

3 3 3

9/29/2005 10/2/2005 9/29/2005
0 - 2 0 - 2 0 - 2

NORMAL NORMAL NORMAL
08SS0290002 08SS0300002 08SS0310002

08SB029 08SB030 08SB031
03 03 03



TABLE 3-12

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN BUILDING 107 SURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

Sampling Round
Location
Sample Number HHRA ERA
Sample Code Criterion Criterion
Sample Classification
Depth Range
Sample Date
Volatile Organics  (ug/kg)
1,1,1-TRICHLOROETHANE 97 29800 1.01 U 5 0.967 U 0.974 U 1 U 0.915 U 0.91 U
1,1,2-TRICHLOROETHANE 0.91 28600 1.01 U 2 J 0.967 U 0.974 U 1 U 0.915 U 0.91 U
1,1-DICHLOROETHENE 2.9 8280 1.01 U 4 1 J 0.974 U 1 U 0.915 U 0.91 U
2-HEXANONE NA 12600 1.01 U 0.943 U 1 J 1 J 1 U 0.915 U 0.91 U
ACETONE 6600 2500 1.01 UJ 0.943 UJ 2 J 2 J 4 J 3 J 0.91 UJ
CIS-1,2-DICHLOROETHENE 20 783.73 1.01 U 4 3 J 0.974 U 1 U 0.915 U 0.91 U
TRICHLOROETHENE 2.8 12400 1.01 U 430 J 55 0.974 U 1 U 0.915 U 0.91 U

Data qualifiers (e.g., U, J) are defined in Appendix H.
ERA - Ecological risk assessment.
HHRA - Human health risk assessment.
mg/kg - Milligrams per kilogram.
NA - No applicable criterion.
µg/kg - Micrograms per kilogram.
Black background indicates values that exceed at least one of the criteria.
Blank cells indicate no data are available.

10/2/2005 10/2/2005 10/2/200510/2/2005 10/2/2005 10/2/2005 10/2/2005

NORMAL ORIG DUP

0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2

NORMAL NORMAL NORMAL NORMAL

08SB044 08SB045 08SB045
08SS0340002 08SS0410002 08SS0420002 08SS0430002 08SS0440002 08SS0450002 08SS0450002-D

08SB034 08SB041 08SB042 08SB043
03 03 03 03 03 03 03

3 3 33 3 3 3



TABLE 3-13

DESCRIPTIVE STATISTICS FOR POND SUBSURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 2

Parameter
HHRA 

Criterion
Frequency of 

Detection
Range of Non-

Detects
Mean 

Concentration
Average of Positive 

Detects
Sample with Maximum 

Detection
Volatile Organics  (µg/kg)
1,1,1-TRICHLOROETHANE 97 2/9 15 23 J 0.886 - 0.974 4.58 19 08SB0071013
1,1-DICHLOROETHANE 2100 2/9 35 210 J 0.886 - 0.974 27.6 123 08SB0071013
1,2-DICHLOROETHANE 1.2 1/9 6 J 6 J 0.886 - 0.974 1.08 6 08SB0071013
2-BUTANONE 4400 1/9 100 J 100 J 0.886 - 0.974 11.5 100 08SB0071013
ACETONE 6600 9/9 2 J 140 J --- 25.1 25.1 08SB0071013
CHLOROETHANE 3000 1/9 380 380 0.886 - 0.974 42.6 380 08SB0071013
CIS-1,2-DICHLOROETHENE 20 3/9 2 J 3 J 0.886 - 0.974 1.08 2.33 08SB0071013
ETHYLBENZENE 670 1/9 2 J 2 J 0.886 - 0.974 0.633 2 08SB0071013
METHYLENE CHLORIDE 1.2 8/9 2 J 67 J 0.94 22.3 25 08SB0071013
TOLUENE 590 1/9 120 J 120 J 0.886 - 0.974 13.7 120 08SB0071013
TOTAL XYLENES 7100 1/9 13 J 13 J 0.886 - 0.974 1.86 13 08SB0071013
TRANS-1,2-DICHLOROETHENE 34 1/9 5 J 5 J 0.886 - 0.974 0.967 5 08SB0071013
TRICHLOROETHENE 2.8 4/9 1 J 36 0.886 - 0.974 4.92 10.5 08SB0060610
TRICHLOROFLUOROMETHANE 8000 5/9 1 J 4 J 0.894 - 0.947 1.54 2.4 08SB0071013
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE 5600 1/9 4 J 4 J 3.61 - 4.04 2.14 4 08SB0070206
ACENAPHTHYLENE 370000 2/9 17 23 3.61 - 4 5.91 20 08SB0071013
ANTHRACENE 650000 2/9 12 15 3.61 - 4 4.47 13.5 08SB0070206
BENZO(A)ANTHRACENE 160 3/9 10 89 3.61 - 4 17.1 47.7 08SB0071013
BENZO(A)PYRENE 62 3/9 8 110 3.61 - 4 26.6 76 08SB0070206, 08SB0071013
BENZO(B)FLUORANTHENE 490 3/9 11 200 3.61 - 4 35.8 104 08SB0071013
BENZO(G,H,I)PERYLENE 230000 3/9 13 J 170 J 3.61 - 4 32.5 93.7 08SB0071013
BENZO(K)FLUORANTHENE 490 3/9 7 J 88 3.61 - 4 17.6 49 08SB0071013
BIS(2-ETHYLHEXYL)PHTHALATE 35000 1/9 180 J 180 J 73.3 - 82 54.1 180 08SB0080206
CHRYSENE 160 3/9 12 190 3.61 - 4 31.4 90.3 08SB0071013
DIBENZO(A,H)ANTHRACENE 62 2/9 29 J 60 J 3.61 - 4 11.4 44.5 08SB0071013
FLUORANTHENE 230000 3/9 11 83 3.61 - 4 18 50.3 08SB0070206
FLUORENE 41000 2/9 6 J 8 J 3.61 - 4 3.02 7 08SB0071013
INDENO(1,2,3-CD)PYRENE 620 3/9 9 J 120 J 3.61 - 4 23.8 67.7 08SB0071013
NAPHTHALENE 3100 3/9 4 J 8 3.61 - 4 3.03 5.35 08SB0070206
PHENANTHRENE 230000 3/9 37 67 3.61 - 4 19.1 53.7 08SB0071013
PYRENE 230000 3/9 11 120 3.61 - 4 25 71.3 08SB0070206
Inorganics  (mg/kg)
ALUMINUM 8.3 9/9 6140 J 23700 J --- 15763 15763 08SB0070610
ANTIMONY 0.27 1/9 13.3 J 13.3 J 0.07 - 0.49 1.57 13.3 08SB0070610
ARSENIC 0.29 9/9 3 J 8.4 J --- 5.23 5.23 08SB0071013
BARIUM 82 9/9 20.9 J 96.7 J --- 63.9 63.9 08SB0070206
BERYLLIUM 3.2 5/9 0.57 J 0.75 J 0.32 - 0.39 0.427 0.628 08SB0070206
CADMIUM 0.38 3/9 0.51 J 0.79 J 0.1 - 0.22 0.262 0.647 08SB0070610
CALCIUM NA 9/9 94.9 J 21100 J --- 4850 4850 08SB0070610
CHROMIUM 2.1 9/9 12.2 J 43.4 J --- 19.2 19.2 08SB0071013
COBALT 0.17 9/9 1 J 11.3 J --- 5.58 5.58 08SB0070206
COPPER 310 9/9 4 J 24.4 J --- 13.1 13.1 08SB0070610

Minimum 
Concentration

Maximum 
Concentration



TABLE 3-13

DESCRIPTIVE STATISTICS FOR POND SUBSURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 2

Parameter
HHRA 

Criterion
Frequency of 

Detection
Range of Non-

Detects
Mean 

Concentration
Average of Positive 

Detects
Sample with Maximum 

Detection
Minimum 

Concentration
Maximum 

Concentration
Inorganics  (mg/kg)
IRON 2300 9/9 4610 J 21800 J --- 15090 15090 08SB0071013
LEAD 400 9/9 6.1 J 234 J --- 42.5 42.5 08SB0070610
MAGNESIUM NA 9/9 344 J 2370 J --- 1535 1535 08SB0070610
MANGANESE 110 9/9 18.9 J 451 J --- 159 159 08SB0080206
MERCURY 2.3 8/9 0.008 J 0.049 J 0.006 0.0246 0.0273 08SB0070206
NICKEL 14 9/9 3.2 J 17.6 J --- 11.6 11.6 08SB0070206
POTASSIUM NA 9/9 866 J 1720 J --- 1235 1235 08SB0070206
SODIUM NA 4/9 67.6 J 1350 J 32.6 - 58.3 194 410 08SB0071013
TIN 4700 2/9 18.7 J 3010 J 0.22 - 3 337 1514 08SB0070610
VANADIUM 7.8 9/9 13.5 J 37.1 J --- 26.2 26.2 08SB0070206
ZINC 680 9/9 9.9 J 63.2 J --- 31 31 08SB0071013

Data qualifiers (e.g., U, J) are defined in Appendix H.
HHRA - Human health risk assessment.
mg/kg - Milligrams per kilogram.
NA - No applicable criterion.
µg/kg - Micrograms per kilogram.



TABLE 3-14

DESCRIPTIVE STATISTICS FOR GRASS AND GRAVEL SUBSURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

Parameter
HHRA 

Criterion
Frequency 

of Detection
Minimum 

Concentration
Maximum 

Concentration
Range of 

Non-Detects
Mean 

Concentration
Average of 

Positive Detects
Sample with 

Maximum Detection
Volatile Organics (ug/kg)
1,1,1-TRICHLOROETHANE 97 1/38 1.8 J 1.8 J 0.88 - 1.2 0.53 1.80 08SB0590709
1,1-DICHLOROETHANE 2100 3/38 3.2 21 0.88 - 1.2 1.25 10.07 08SB0550709
1,1-DICHLOROETHENE 2.9 3/38 2.6 J 15 0.88 - 1.2 1.10 8.20 08SB0131013
2-BUTANONE 4400 9/38 2 J 31 0.88 - 1.2 2.45 8.78 08SB0131013
ACETONE 6600 27/33 1 J 130 J 0.964 - 29 34.71 41.26 08SB0131013
BENZENE 1.7 2/38 1.5 J 2 J 0.88 - 1.2 0.56 1.75 08SB0131013
CARBON DISULFIDE 1500 1/38 1 J 1 J 0.88 - 1.2 0.51 1.00 08SB0120610
CHLOROETHANE 3000 1/38 7 7 0.88 - 1.2 0.66 7.00 08SB0131013
CIS-1,2-DICHLOROETHENE 20 6/38 1 J 6 0.88 - 1.2 0.81 2.48 08SB0101013
ETHYLBENZENE 670 2/38 3 J 440 J 0.88 - 1.2 12.13 221.50 08SB0510204
METHYLENE CHLORIDE 1.2 5/38 12 J 44 J 0.907 - 12 3.96 22.80 08SB0131013
TOLUENE 590 2/38 19 23 J 0.88 - 1.2 1.57 21.00 08SB0510204
TOTAL XYLENES 7100 5/38 1 J 3900 J 0.88 - 1.2 103.28 781.68 08SB0510204
TRICHLOROETHENE 2.8 1/38 2 J 2 J 0.88 - 1.2 0.53 2.00 08SB0131013
TRICHLOROFLUOROMETHANE 8000 5/38 1 J 4 0.88 - 1.2 0.72 2.20 08SB0131013
VINYL CHLORIDE 0.67 2/38 2 J 2 J 0.88 - 1.2 0.57 2.00 08SB0101013
VINYL CHLORIDE 0.67 2/38 2 J 2 J 0.88 - 1.2 0.57 2.00 08SB0100610
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 3100 2/5 7 J 7 J 3.84 - 4.05 3.98 7.00 08SB0110206
2-METHYLNAPHTHALENE 3100 2/5 7 J 7 J 3.84 - 4.05 3.98 7.00 08SB0120206
NAPHTHALENE 3100 3/5 10 38 3.84 - 3.91 12.78 20.00 08SB0110206
PHENANTHRENE 230000 1/5 5 J 5 J 3.84 - 4.05 2.58 5.00 08SB0120206
Inorganics (mg/kg)
ALUMINUM 8.3 5/5 22500 J 31500 J  - 25400.00 25400.00 08SB0050206
ARSENIC 0.29 5/5 5.4 J 9.7 J  - 7.66 7.66 08SB0120206
BARIUM 82 5/5 49.3 J 125 J  - 95.18 95.18 08SB0130206
BERYLLIUM 3.2 4/5 0.66 J 0.89 J 0.49 - 0.49 0.71 0.83 08SB0100206
CALCIUM NA 5/5 633 J 22600 J  - 5071.60 5071.60 08SB0110206
CHROMIUM 2.1 5/5 21.9 J 25 J  - 23.16 23.16 08SB0050206
COBALT 0.17 5/5 3.4 J 7.4 J  - 5.90 5.90 08SB0130206
COPPER 310 5/5 8.1 J 14.4 J  - 10.60 10.60 08SB0110206
IRON 2300 5/5 19200 J 25400 J  - 22440.00 22440.00 08SB0130206
LEAD 400 5/5 8.3 J 33.3 J  - 16.68 16.68 08SB0120206
MAGNESIUM NA 5/5 1590 J 3710 J  - 2452.00 2452.00 08SB0110206
MANGANESE 110 5/5 33.5 J 616 J  - 384.90 384.90 08SB0130206
MERCURY 2.3 3/5 0.035 J 0.039 J 0.007 - 0.007 0.02 0.04 08SB0130206
NICKEL 14 5/5 8.6 J 12.6 J  - 11.28 11.28 08SB0120206
POTASSIUM NA 5/5 1260 J 2010 J  - 1638.00 1638.00 08SB0110206
SODIUM NA 4/5 101 J 129 J 60.9 - 60.9 93.69 109.50 08SB0110206
THALLIUM 0.056 2/5 0.4 J 0.76 J 0.29 - 0.32 0.32 0.58 08SB0120206
TIN 4700 4/5 0.33 J 0.5 J 0.39 - 0.39 0.34 0.38 08SB0110206
VANADIUM 7.8 5/5 36.2 J 44.8 J  - 40.14 40.14 08SB0120206
ZINC 680 5/5 20.5 J 55.2 J  - 39.32 39.32 08SB0110206



TABLE 3-15

DESCRIPTIVE STATISTICS FOR BUILDING 106 SUBSURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

Parameter
HHRA 

Criterion
Frequency of 

Detection
Range of

Non-Detects
Mean 

Concentration
Average of Positive 

Detects
Sample with 

Maximum Detection
Volatile Organics  (µg/kg)
2-BUTANONE 4400 5/9 1.14 J 11 J 0.965 - 1.18 2.92 4.83 08SB0250608
ACETONE 6600 2/9 19 J 43 J 5 - 19 10.1 31 08SB0220608
CARBON DISULFIDE 1500 1/9 2 J 2 J 0.965 - 1.18 0.697 2 08SB0290406
METHYLENE CHLORIDE 1.2 1/9 21 J 21 J 0.965 - 1.18 2.81 21 08SB0040206
TRICHLOROETHENE 2.8 3/9 5 36 1.01 - 1.18 5.81 16.3 08SB0290406
TRICHLOROFLUOROMETHANE 8000 1/9 1.1 J 1.1 J 0.965 - 1.18 0.599 1.1 08SB0040206
Semivolatile Organics  (µg/kg)
BENZO(A)ANTHRACENE 160 1/1 5 J 5 J --- 5 5 08SB0040206
CHRYSENE 160 1/1 6 J 6 J --- 6 6 08SB0040206
PHENANTHRENE 230000 1/1 7 J 7 J --- 7 7 08SB0040206
PYRENE 230000 1/1 20 20 --- 20 20 08SB0040206
Inorganics  (mg/kg)
ALUMINUM 8.3 1/1 22100 J 22100 J --- 22100 22100 08SB0040206
ARSENIC 0.29 1/1 5.5 J 5.5 J --- 5.5 5.5 08SB0040206
BARIUM 82 1/1 85.3 J 85.3 J --- 85.3 85.3 08SB0040206
CALCIUM NA 1/1 1420 J 1420 J --- 1420 1420 08SB0040206
CHROMIUM 2.1 1/1 20.1 J 20.1 J --- 20.1 20.1 08SB0040206
COBALT 0.17 1/1 6.6 J 6.6 J --- 6.6 6.6 08SB0040206
COPPER 310 1/1 7.9 J 7.9 J --- 7.9 7.9 08SB0040206
IRON 2300 1/1 20000 J 20000 J --- 20000 20000 08SB0040206
LEAD 400 1/1 12.3 J 12.3 J --- 12.3 12.3 08SB0040206
MAGNESIUM NA 1/1 1770 J 1770 J --- 1770 1770 08SB0040206
MANGANESE 110 1/1 146 J 146 J --- 146 146 08SB0040206
MERCURY 2.3 1/1 0.018 J 0.018 J --- 0.018 0.018 08SB0040206
NICKEL 14 1/1 9.2 J 9.2 J --- 9.2 9.2 08SB0040206
POTASSIUM NA 1/1 1200 J 1200 J --- 1200 1200 08SB0040206
SODIUM NA 1/1 143 J 143 J --- 143 143 08SB0040206
VANADIUM 7.8 1/1 33.5 J 33.5 J --- 33.5 33.5 08SB0040206
ZINC 680 1/1 22.9 J 22.9 J --- 22.9 22.9 08SB0040206

Data qualifiers (e.g., U, J) are defined in Appendix H.
HHRA - Human health risk assessment.
mg/kg - Milligrams per kilogram.
NA - No applicable criterion.
µg/kg - Micrograms per kilogram.

Minimum 
Concentration

Maximum 
Concentration



TABLE 3-16

DESCRIPTIVE STATISTICS FOR BUILDING 107 SUBSURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

Parameter
HHRA 

Criterion
Frequency of 

Detection
Range of Non-

Detects
Mean 

Concentration
Average of Positive 

Detects
Sample with Maximum 

Detection
Volatile Organics  (µg/kg)
2-HEXANONE NA 3/6 1.01 J 1.11 J 0.982 - 1.2 0.808 1.08 08SB0340406, 08SB0410406
ACETONE 6600 4/6 1 J 7 J 1.01 - 1.11 3.51 5 08SB0410406
CIS-1,2-DICHLOROETHENE 20 1/6 1.11 J 1.11 J 0.982 - 1.2 0.631 1.11 08SB0410406
METHYLENE CHLORIDE 1.2 1/6 2 J 2 J 0.982 - 1.2 0.784 2 08SB0420406
TRICHLOROETHENE 2.8 2/6 19 71 0.982 - 1.2 15.4 45 08SB0410406

Data qualifiers (e.g., U, J) are defined in Appendix H.
HHRA - Human health risk assessment.
mg/kg - Milligrams per kilogram.
NA - No applicable criterion.
µg/kg - Micrograms per kilogram.

Minimum 
Concentration

Maximum 
Concentration



TABLE 3-17

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN POND SUBSURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 2

Sampling Round
Location
Sample Number HHRA
Sample Code Criterion
Sample Classification
Depth Range
Sample Date
Volatile Organics  (µg/kg)
1,1,1-TRICHLOROETHANE 97 0.89 UJ 0.939 U 0.886 U 15 23 J 0.947 U 0.974 U 0.931 UJ 0.894 U 0.934 U
1,1-DICHLOROETHANE 2100 0.89 UJ 0.939 U 0.886 U 35 210 J 0.947 U 0.974 U 0.931 UJ 0.894 U 0.934 U
1,2-DICHLOROETHANE 1.2 0.89 UJ 0.939 U 0.886 U 0.94 U 6 J 0.947 U 0.974 U 0.931 UJ 0.894 U 0.934 U
2-BUTANONE 4400 0.89 UJ 0.939 U 0.886 U 0.94 U 100 J 0.947 U 0.974 U 0.931 UJ 0.894 U 0.934 U
ACETONE 6600 9 J 3 J 5 J 2 J 140 J 4 J 31 J 26 J 6 J 4 J
CHLOROETHANE 3000 0.89 UJ 0.939 U 0.886 U 0.94 U 380 0.947 U 0.974 U 0.931 UJ 0.894 U 0.934 U
CIS-1,2-DICHLOROETHENE 20 0.89 UJ 2 J 0.886 U 2 J 3 J 0.947 U 0.974 U 0.931 UJ 0.894 U 0.934 U
ETHYLBENZENE 670 0.89 UJ 0.939 U 0.886 U 0.94 U 2 J 0.947 U 0.974 U 0.931 UJ 0.894 U 0.934 U
METHYLENE CHLORIDE 1.2 22 J 3 J 13 J 0.94 UJ 67 J 9 J 61 J 23 2 J 36 J
TOLUENE 590 0.89 UJ 0.939 U 0.886 U 0.94 U 120 J 0.947 U 0.974 U 0.931 UJ 0.894 U 0.934 U
TOTAL XYLENES 7100 0.89 UJ 0.939 U 0.886 U 0.94 U 13 J 0.947 U 0.974 U 0.931 UJ 0.894 U 0.934 U
TRANS-1,2-DICHLOROETHENE 34 0.89 UJ 0.939 U 0.886 U 0.94 U 5 J 0.947 U 0.974 U 0.931 UJ 0.894 U 0.934 U
TRICHLOROETHENE 2.8 1 J 36 0.886 U 2 J 3 J 0.947 U 0.974 U 0.931 UJ 0.894 U 0.934 U
TRICHLOROFLUOROMETHANE 8000 2 J 0.939 U 1 J 0.94 U 4 J 0.947 U 3 2 J 0.894 U 2 J
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE 3100 3.77 U 3.78 U 4 J 3.88 U 4.04 U 4 U 3.61 U 3.66 U 3.69 U 3.71 U
ACENAPHTHYLENE 370000 3.77 U 3.78 U 17 3.88 U 23 4 U 3.61 U 3.66 U 3.69 U 3.71 U
ANTHRACENE 650000 3.77 U 3.78 U 15 3.88 U 12 4 U 3.61 U 3.66 U 3.69 U 3.71 U
BENZO(A)ANTHRACENE 160 3.77 U 3.78 U 44 10 89 4 U 3.61 U 3.66 U 3.69 U 3.71 U
BENZO(A)PYRENE 62 3.77 U 3.78 U 110 8 110 4 U 3.61 U 3.66 U 3.69 U 3.71 U
BENZO(B)FLUORANTHENE 490 3.77 U 3.78 U 100 11 200 4 U 3.61 U 3.66 U 3.69 U 3.71 U
BENZO(G,H,I)PERYLENE 230000 3.77 UJ 3.78 UJ 98 J 13 J 170 J 4 UJ 3.61 UJ 3.66 UJ 3.69 UJ 3.71 UJ
BENZO(K)FLUORANTHENE 490 3.77 U 3.78 U 52 7 J 88 4 U 3.61 U 3.66 U 3.69 U 3.71 U
BIS(2-ETHYLHEXYL)PHTHALATE 35000 76.5 U 76.7 U 78.1 U 78.7 U 82 UJ 180 J 73.3 U 74.3 U 74.9 U 75.4 UJ
CHRYSENE 160 3.77 U 3.78 U 69 12 190 4 U 3.61 U 3.66 U 3.69 U 3.71 U
DIBENZO(A,H)ANTHRACENE 62 3.77 UJ 3.78 UJ 29 J 3.88 UJ 60 J 4 UJ 3.61 UJ 3.66 UJ 3.69 UJ 3.71 UJ
FLUORANTHENE 230000 3.77 U 3.78 U 83 11 57 4 U 3.61 U 3.66 U 3.69 U 3.71 U
FLUORENE 41000 3.77 U 3.78 U 6 J 3.88 U 8 J 4 U 3.61 U 3.66 U 3.69 U 3.71 U
INDENO(1,2,3-CD)PYRENE 620 3.77 UJ 3.78 UJ 74 J 9 J 120 J 4 UJ 3.61 UJ 3.66 UJ 3.69 UJ 3.71 UJ
NAPHTHALENE 3100 3.77 U 3.78 U 8 4 J 4.04 J 4 U 3.61 U 3.66 U 3.69 U 3.71 U
PHENANTHRENE 230000 3.77 U 3.78 U 57 37 67 4 U 3.61 U 3.66 U 3.69 U 3.71 U
PYRENE 230000 3.77 U 3.78 U 120 11 83 4 U 3.61 U 3.66 U 3.69 U 3.71 U
Inorganics  (mg/kg)
ALUMINUM 8.3 10100 J 8530 J 20900 J 23700 J 21800 J 22600 J 15300 J 12800 J 6140 J 7830 J
ANTIMONY 0.27 0.12 U 0.08 U 0.34 U 13.3 J 0.49 U 0.22 U 0.07 U 0.14 U 0.14 U 0.12 U
ARSENIC 0.29 4.1 J 3 J 7.5 J 4.5 J 8.4 J 6 J 4.1 J 4.8 J 4.7 J 3.9 J
BARIUM 82 42.9 J 29.2 J 96.7 J 94.3 J 90.2 J 88.2 J 72.1 J 40.3 J 20.9 J 31 J
BERYLLIUM 3.2 0.39 U 0.34 U 0.75 J 0.64 J 0.61 J 0.57 J 0.57 J 0.32 U 0.36 U 0.38 U

01 01 01 01 01 01 01 01 01 01
08SB006 08SB006 08SB007 08SB007 08SB007 08SB008 08SB008 08SB009 08SB009 08SB009

08SB0060206 08SB0060610 08SB0070206 08SB0070610 08SB0071013 08SB0080206 08SB0080610 08SB0090206 08SB0090610 08SB0090610-D
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP

2 - 6 6 - 10 2 - 6 6 - 10 10 - 13 2 - 6 6 - 10 2 - 6 6 - 10 6 - 10
12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004

9 9 9 9 9 98 8 8 9



TABLE 3-17

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN POND SUBSURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 2

Sampling Round
Location
Sample Number HHRA
Sample Code Criterion
Sample Classification
Depth Range
Sample Date

01 01 01 01 01 01 01 01 01 01
08SB006 08SB006 08SB007 08SB007 08SB007 08SB008 08SB008 08SB009 08SB009 08SB009

08SB0060206 08SB0060610 08SB0070206 08SB0070610 08SB0071013 08SB0080206 08SB0080610 08SB0090206 08SB0090610 08SB0090610-D
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP

2 - 6 6 - 10 2 - 6 6 - 10 10 - 13 2 - 6 6 - 10 2 - 6 6 - 10 6 - 10
12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004 12/12/2004

9 9 9 9 9 98 8 8 9

Inorganics  (mg/kg) (Continued)
CADMIUM 0.38 0.1 U 0.12 U 0.51 J 0.79 J 0.64 J 0.22 U 0.15 U 0.13 U 0.11 U 0.11 U
CALCIUM NA 415 J 94.9 J 2400 J 21100 J 16900 J 1330 J 207 J 986 J 218 J 449 J
CHROMIUM 2.1 12.2 J 13.9 J 20.5 J 19.2 J 43.4 J 19.7 J 17 J 14.4 J 12.3 J 13.6 J
COBALT 0.17 2.3 J 1.5 J 11.3 J 7.6 J 8 J 9 J 6.8 J 2.7 J 1 J 1.4 J
COPPER 310 4 J 5.4 J 17.1 J 24.4 J 20.6 J 14.7 J 15.2 J 10.2 J 6.3 J 5 J
IRON 2300 10500 J 4610 J 20200 J 18800 J 21800 J 20000 J 13700 J 15100 J 11100 J 12400 J
LEAD 400 6.7 J 11.7 J 29.6 J 234 J 67.2 J 12 J 7.6 J 7.2 J 6.1 J 6.8 J
MAGNESIUM NA 769 J 489 J 2220 J 2370 J 2160 J 2300 J 1850 J 1310 J 344 J 439 J
MANGANESE 110 27.4 J 18.9 J 341 J 171 J 258 J 451 J 68.9 J 75.6 J 23.4 J 34.2 J
MERCURY 2.3 0.024 J 0.008 J 0.049 J 0.021 J 0.026 J 0.02 J 0.006 U 0.041 J 0.029 J 0.014 J
NICKEL 14 5.4 J 4.1 J 17.6 J 17 J 17.4 J 13.6 J 16.4 J 9.5 J 3.2 J 4.3 J
POTASSIUM NA 1030 J 1230 J 1720 J 1130 J 1570 J 1520 J 1130 J 918 J 866 J 1020 J
SODIUM NA 35.7 U 42.5 U 58.3 U 122 J 1350 J 67.6 J 100 J 49.9 U 32.6 U 34.5 U
TIN 4700 0.22 U 0.22 U 3 U 3010 J 18.7 J 0.43 U 0.32 U 0.26 U 0.26 U 1.5 U
VANADIUM 7.8 15.9 J 20.4 J 37.1 J 30.8 J 36 J 35.7 J 24.5 J 21.5 J 13.5 J 12.1 J
ZINC 680 16.8 J 9.9 J 50.4 J 43.3 J 63.2 J 32.3 J 28.4 J 19.9 J 14.5 J 15.1 J

Data qualifiers (e.g., U, J) are defined in Appendix H.
HHRA - Human health risk assessment.
mg/kg - Milligrams per kilogram.
NA - No applicable criterion.
µg/kg - Micrograms per kilogram.
Black background indicates values that exceed at least one of the criteria.
Blank cells indicate no data are available.



TABLE 3-18

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN GRASS AND GRAVEL SUBSURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 14

Sampling Round
Location
Sample Number HHRA
Sample Code Criterion
Sample Classification
Depth Range
Sample Date
Volatile Organics (ug/kg)
1,1,1-TRICHLOROETHANE 97 0.965 U 0.947 U 1.05 U 0.988 U 0.979 U 1.01 U
1,1-DICHLOROETHANE 2100 0.965 U 0.947 U 1.05 U 0.988 U 6 1.01 U
1,1-DICHLOROETHENE 2.9 0.965 U 0.947 U 1.05 U 0.988 U 7 1.01 U
2-BUTANONE 4400 0.965 U 0.947 U 5 J 7 J 2 J 6 J
ACETONE 6600 1 J 6 J 42 J 42 J 15 J 26 J
BENZENE 1.7 0.965 U 0.947 U 1.05 U 0.988 U 0.979 U 1.01 U
CARBON DISULFIDE 1500 0.965 U 0.947 U 1.05 U 0.988 U 0.979 U 1.01 U
CHLOROETHANE 3000 0.965 U 0.947 U 1.05 U 0.988 U 0.979 U 1.01 U
CIS-1,2-DICHLOROETHENE 20 0.965 U 0.947 U 2 J 6 0.979 U 1.01 U
ETHYLBENZENE 670 0.965 U 0.947 U 1.05 U 0.988 U 0.979 U 1.01 U
METHYLENE CHLORIDE 1.2 0.965 UJ 0.947 UJ 12 J 15 J 0.979 UJ 1.01 UJ
TOLUENE 590 0.965 U 0.947 U 1.05 U 0.988 U 0.979 U 1.01 U
TOTAL XYLENES 7100 0.965 U 0.947 U 1.05 U 0.988 U 1 J 2 J
TRICHLOROETHENE 2.8 0.965 U 0.947 U 1.05 U 0.988 U 0.979 U 1.01 U
TRICHLOROFLUOROMETHANE 8000 0.965 U 0.947 U 2 J 1 J 0.979 U 1.01 U
VINYL CHLORIDE 0.67 0.965 U 0.947 U 2 J 2 J 0.979 U 1.01 U
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 3100 3.84 U 3.91 U 7 J 7 J
NAPHTHALENE 3100 3.84 U 3.91 U 38 12
PHENANTHRENE 230000 3.84 U 3.91 U 4.04 U 5 J
Inorganics (mg/kg)
ALUMINUM 8.3 31500 J 24000 J 24600 J 24400 J
ARSENIC 0.29 5.4 J 5.4 J 8.2 J 9.7 J
BARIUM 82 49.3 J 102 J 97.6 J 102 J
BERYLLIUM 3.2 0.49 U 0.89 J 0.66 J 0.87 J
CADMIUM 0.38 0.21 U 0.26 U 0.33 U 0.3 U
CALCIUM NA 778 J 670 J 22600 J 633 J
CHROMIUM 2.1 25 J 21.9 J 23.3 J 23.4 J
COBALT 0.17 3.4 J 5.1 J 6.7 J 6.9 J
COPPER 310 8.1 J 8.5 J 14.4 J 11.6 J
IRON 2300 20000 J 19200 J 23600 J 24000 J
LEAD 400 8.3 J 11.9 J 14.7 J 33.3 J
MAGNESIUM NA 1590 J 2110 J 3710 J 2530 J
MANGANESE 110 33.5 J 316 J 389 J 570 J
MERCURY 2.3 0.007 U 0.007 U 0.037 J 0.035 J
NICKEL 14 8.6 J 10.8 J 12.4 J 12.6 J
POTASSIUM NA 1260 J 1290 J 2010 J 1960 J
SELENIUM 0.26 0.19 U 0.2 U 0.49 U 0.42 U
SODIUM NA 60.9 U 104 J 129 J 104 J
THALLIUM 0.056 0.3 U 0.29 U 0.4 J 0.76 J

12/12/2004 12/12/2004 12/12/2004 12/12/2004
2 - 6 6 - 10 10 - 13 2 - 6 2 - 6

8 8 8 8 8
NORMAL NORMAL NORMAL NORMAL

08SB0100206 08SB0100610 08SB0101013 08SB0110206 08SB0120206
08SB010/TW003 08SB010/TW003 08SB010/TW003 08SB011 08SB012

01 01 01 01

9
2 - 6

12/11/2004

01

NORMAL

12/12/2004

01
08SB005

08SB0050206
NORMAL



TABLE 3-18

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN GRASS AND GRAVEL SUBSURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 14

Sampling Round
Location
Sample Number HHRA
Sample Code Criterion
Sample Classification
Depth Range
Sample Date 12/12/2004 12/12/2004 12/12/2004 12/12/2004

2 - 6 6 - 10 10 - 13 2 - 6 2 - 6
8 8 8 8 8

NORMAL NORMAL NORMAL NORMAL
08SB0100206 08SB0100610 08SB0101013 08SB0110206 08SB0120206

08SB010/TW003 08SB010/TW003 08SB010/TW003 08SB011 08SB012
01 01 01 01

9
2 - 6

12/11/2004

01

NORMAL

12/12/2004

01
08SB005

08SB0050206
NORMAL

TIN 4700 0.39 U 0.34 J 0.5 J 0.35 J
VANADIUM 7.8 36.2 J 36.4 J 42.3 J 44.8 J
ZINC 680 20.5 J 29.7 J 55.2 J 46 J



TABLE 3-18

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN GRASS AND GRAVEL SUBSURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 3 OF 14

Sampling Round
Location
Sample Number HHRA
Sample Code Criterion
Sample Classification
Depth Range
Sample Date
Volatile Organics (ug/kg)
1,1,1-TRICHLOROETHANE 97 1.03 U 0.985 U 1.09 U 0.983 U 1.04 U 1.07 U
1,1-DICHLOROETHANE 2100 1.03 U 0.985 U 1.09 U 0.983 U 1.04 U 1.07 U
1,1-DICHLOROETHENE 2.9 1.03 U 0.985 U 1.09 U 0.983 U 1.04 U 15
2-BUTANONE 4400 2 J 9 J 7 J 2 J 10 J 31
ACETONE 6600 14 U 45 J 65 J 6 J 51 J 130 J
BENZENE 1.7 1.03 U 0.985 U 1.09 U 0.983 U 1.04 U 2 J
CARBON DISULFIDE 1500 1.03 UJ 1 J 1.09 U 0.983 U 1.04 U 1.07 UJ
CHLOROETHANE 3000 1.03 U 0.985 U 1.09 U 0.983 U 1.04 U 7
CIS-1,2-DICHLOROETHENE 20 1.03 U 0.985 U 2 J 0.983 U 1.04 U 2 J
ETHYLBENZENE 670 1.03 U 0.985 U 1.09 U 0.983 U 1.04 U 3 J
METHYLENE CHLORIDE 1.2 5 J 0.985 UJ 15 J 0.983 UJ 28 J 44 J
TOLUENE 590 1.03 U 0.985 U 1.09 U 0.983 U 1.04 U 19
TOTAL XYLENES 7100 1.03 U 0.985 U 1.09 U 0.983 U 1.04 U 1.07 U
TRICHLOROETHENE 2.8 1.03 U 0.985 U 1.09 U 0.983 U 1.04 U 2 J
TRICHLOROFLUOROMETHANE 8000 1.03 J 0.985 U 2 J 0.983 U 2 J 4
VINYL CHLORIDE 0.67 1.03 U 0.985 U 1.09 U 0.983 U 1.04 U 1.07 U
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 3100 4.04 U 4.05 U 0
NAPHTHALENE 3100 5 J 10 0
PHENANTHRENE 230000 4.04 U 4.05 U
Inorganics (mg/kg)
ALUMINUM 8.3 23200 J 22500 J
ARSENIC 0.29 10.4 J 9.6 J
BARIUM 82 100 J 125 J
BERYLLIUM 3.2 0.75 J 0.88 J
CADMIUM 0.38 0.32 J 0.25 U
CALCIUM NA 600 J 677 J
CHROMIUM 2.1 23.1 J 22.2 J
COBALT 0.17 7.6 7.4 J
COPPER 310 13.7 J 10.4 J
IRON 2300 25700 J 25400 J
LEAD 400 20.5 J 15.2 J
MAGNESIUM NA 2580 J 2320 J
MANGANESE 110 564 J 616 J
MERCURY 2.3 0.038 J 0.039 J
NICKEL 14 15.1 J 12 J
POTASSIUM NA 1590 J 1670 J
SELENIUM 0.26 0.43 J 0.52 U
SODIUM NA 97.6 U 101 J
THALLIUM 0.056 0.41 J 0.32 U

12/12/2004 12/12/200412/12/2004 12/12/2004 12/12/2004 12/12/2004
10 - 18 2 - 6 6 - 10 10 - 132 - 6 6 - 10

8 8 88 8 8
NORMAL NORMALDUP NORMAL NORMAL NORMAL

08SB0121018 08SB0130206 08SB0130610 08SB013101308SB0120206-D 08SB0120610
08SB013/TW004 08SB013/TW004 08SB013/TW00408SB012 08SB012 08SB012

01 0101 01 01 01



TABLE 3-18

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN GRASS AND GRAVEL SUBSURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 4 OF 14

Sampling Round
Location
Sample Number HHRA
Sample Code Criterion
Sample Classification
Depth Range
Sample Date 12/12/2004 12/12/200412/12/2004 12/12/2004 12/12/2004 12/12/2004

10 - 18 2 - 6 6 - 10 10 - 132 - 6 6 - 10
8 8 88 8 8

NORMAL NORMALDUP NORMAL NORMAL NORMAL
08SB0121018 08SB0130206 08SB0130610 08SB013101308SB0120206-D 08SB0120610

08SB013/TW004 08SB013/TW004 08SB013/TW00408SB012 08SB012 08SB012
01 0101 01 01 01

TIN 4700 0.45 U 0.33 J
VANADIUM 7.8 44.3 41 J
ZINC 680 46.2 J 45.2 J



TABLE 3-18

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN GRASS AND GRAVEL SUBSURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 5 OF 14

Sampling Round
Location
Sample Number HHRA
Sample Code Criterion
Sample Classification
Depth Range
Sample Date
Volatile Organics (ug/kg)
1,1,1-TRICHLOROETHANE 97 0.907 U 1.19 U 0.968 U 0.964 UJ 1 U 1.2 U
1,1-DICHLOROETHANE 2100 0.907 U 1.19 U 0.968 U 0.964 UJ 1 U 1.2 U
1,1-DICHLOROETHENE 2.9 0.907 U 1.19 U 0.968 U 0.964 UJ 1 U 1.2 U
2-BUTANONE 4400 0.907 U 1.19 U 0.968 U 0.964 UJ 1 U 1.2 U
ACETONE 6600 3 J 1.19 UR 0.968 UR 0.964 UJ 7 J 1.2 UR
BENZENE 1.7 0.907 U 1.19 U 0.968 U 0.964 UJ 1 U 1.2 U
CARBON DISULFIDE 1500 0.907 U 1.19 U 0.968 U 0.964 UJ 1 U 1.2 U
CHLOROETHANE 3000 0.907 U 1.19 U 0.968 U 0.964 UJ 1 U 1.2 U
CIS-1,2-DICHLOROETHENE 20 0.907 U 1.19 U 0.968 U 0.964 UJ 1 U 1.2 U
ETHYLBENZENE 670 0.907 U 1.19 U 0.968 U 0.964 UJ 1 U 1.2 U
METHYLENE CHLORIDE 1.2 0.907 UJ 1.19 UJ 0.968 UJ 0.964 UJ 1 UJ 1.2 UJ
TOLUENE 590 0.907 U 1.19 U 0.968 U 0.964 UJ 1 U 1.2 U
TOTAL XYLENES 7100 0.907 U 1.19 U 0.968 U 0.964 UJ 1 U 1.2 U
TRICHLOROETHENE 2.8 0.907 U 1.19 U 0.968 U 0.964 UJ 1 U 1.2 U
TRICHLOROFLUOROMETHANE 8000 0.907 U 1.19 U 0.968 U 0.964 UJ 1 U 1.2 U
VINYL CHLORIDE 0.67 0.907 U 1.19 U 0.968 U 0.964 UJ 1 U 1.2 U
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 3100
NAPHTHALENE 3100
PHENANTHRENE 230000
Inorganics (mg/kg)
ALUMINUM 8.3
ARSENIC 0.29
BARIUM 82
BERYLLIUM 3.2
CADMIUM 0.38
CALCIUM NA
CHROMIUM 2.1
COBALT 0.17
COPPER 310
IRON 2300
LEAD 400
MAGNESIUM NA
MANGANESE 110
MERCURY 2.3
NICKEL 14
POTASSIUM NA
SELENIUM 0.26
SODIUM NA
THALLIUM 0.056

10/3/2005 10/3/2005 10/3/2005 10/3/200510/3/2005 10/4/2005
2 - 4 2 - 34 - 6 2 - 3 2 - 4 2 - 4

88 8 9 88
NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

08SB0210204 08SB024020308SB0150406 08SB0160203 08SB0180204 08SB0200204
08SB02408SB016 08SB018 08SB020 08SB02108SB015

03 03 03 0303 03



TABLE 3-18

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN GRASS AND GRAVEL SUBSURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 6 OF 14

Sampling Round
Location
Sample Number HHRA
Sample Code Criterion
Sample Classification
Depth Range
Sample Date 10/3/2005 10/3/2005 10/3/2005 10/3/200510/3/2005 10/4/2005

2 - 4 2 - 34 - 6 2 - 3 2 - 4 2 - 4
88 8 9 88

NORMAL NORMAL NORMAL NORMALNORMAL NORMAL
08SB0210204 08SB024020308SB0150406 08SB0160203 08SB0180204 08SB0200204

08SB02408SB016 08SB018 08SB020 08SB02108SB015
03 03 03 0303 03

TIN 4700
VANADIUM 7.8
ZINC 680



TABLE 3-18

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN GRASS AND GRAVEL SUBSURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 7 OF 14

Sampling Round
Location
Sample Number HHRA
Sample Code Criterion
Sample Classification
Depth Range
Sample Date
Volatile Organics (ug/kg)
1,1,1-TRICHLOROETHANE 97 0.926 U 0.98 U 1.05 U 0.984 U 0.977 U 0.93 U
1,1-DICHLOROETHANE 2100 0.926 U 0.98 U 1.05 U 0.984 U 0.977 U 0.93 U
1,1-DICHLOROETHENE 2.9 0.926 U 0.98 U 1.05 U 0.984 U 0.977 U 0.93 U
2-BUTANONE 4400 0.926 U 0.98 U 5 J 0.984 U 0.977 U 0.93 U
ACETONE 6600 0.926 UR 15 J 52 J 4 J 0.977 UR 1.9 U
BENZENE 1.7 0.926 U 0.98 U 1.05 U 0.984 U 0.977 U 0.93 U
CARBON DISULFIDE 1500 0.926 U 0.98 U 1.05 U 0.984 U 0.977 U 0.93 U
CHLOROETHANE 3000 0.926 U 0.98 U 1.05 U 0.984 U 0.977 U 0.93 U
CIS-1,2-DICHLOROETHENE 20 0.926 U 0.98 U 1.05 U 0.984 U 1 J 0.93 U
ETHYLBENZENE 670 0.926 U 0.98 U 1.05 U 0.984 U 0.977 U 0.93 U
METHYLENE CHLORIDE 1.2 0.926 UJ 0.98 UJ 1.05 UJ 0.984 UJ 0.977 UJ 2 U
TOLUENE 590 0.926 U 0.98 U 1.05 U 0.984 U 0.977 U 0.93 U
TOTAL XYLENES 7100 0.926 U 0.98 U 1.05 U 0.984 U 0.977 U 0.93 U
TRICHLOROETHENE 2.8 0.926 U 0.98 U 1.05 U 0.984 U 0.977 U 0.93 U
TRICHLOROFLUOROMETHANE 8000 0.926 U 0.98 U 1.05 U 0.984 U 0.977 U 0.93 U
VINYL CHLORIDE 0.67 0.926 U 0.98 U 1.05 U 0.984 U 0.977 U 0.93 U
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 3100
NAPHTHALENE 3100
PHENANTHRENE 230000
Inorganics (mg/kg)
ALUMINUM 8.3
ARSENIC 0.29
BARIUM 82
BERYLLIUM 3.2
CADMIUM 0.38
CALCIUM NA
CHROMIUM 2.1
COBALT 0.17
COPPER 310
IRON 2300
LEAD 400
MAGNESIUM NA
MANGANESE 110
MERCURY 2.3
NICKEL 14
POTASSIUM NA
SELENIUM 0.26
SODIUM NA
THALLIUM 0.056

10/4/2005 10/24/200610/4/2005 10/4/2005 10/4/2005 10/2/2005
4 - 6 3 - 5 2 - 4 6 - 86 - 7 4 - 6

8 88 8 8
NORMAL NORMALNORMAL NORMAL DUP NORMAL

08SB0330406-D 08SB0350305 08SB0400204 08SB046060808SB0320607 08SB0330406
08SB035 08SB040 08SB04608SB032 08SB033 08SB033

03 0403 03 03 03



TABLE 3-18

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN GRASS AND GRAVEL SUBSURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 8 OF 14

Sampling Round
Location
Sample Number HHRA
Sample Code Criterion
Sample Classification
Depth Range
Sample Date 10/4/2005 10/24/200610/4/2005 10/4/2005 10/4/2005 10/2/2005

4 - 6 3 - 5 2 - 4 6 - 86 - 7 4 - 6
8 88 8 8

NORMAL NORMALNORMAL NORMAL DUP NORMAL
08SB0330406-D 08SB0350305 08SB0400204 08SB046060808SB0320607 08SB0330406

08SB035 08SB040 08SB04608SB032 08SB033 08SB033
03 0403 03 03 03

TIN 4700
VANADIUM 7.8
ZINC 680



TABLE 3-18

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN GRASS AND GRAVEL SUBSURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 9 OF 14

Sampling Round
Location
Sample Number HHRA
Sample Code Criterion
Sample Classification
Depth Range
Sample Date
Volatile Organics (ug/kg)
1,1,1-TRICHLOROETHANE 97 0.94 U 0.88 U 1 U 1.1 U 0.95 U 1 U
1,1-DICHLOROETHANE 2100 0.94 U 0.88 U 1 U 1.1 U 0.95 U 1 U
1,1-DICHLOROETHENE 2.9 0.94 U 0.88 U 1 U 1.1 U 0.95 U 1 U
2-BUTANONE 4400 0.94 U 0.88 U 1 U 1.1 U 0.95 U 1 U
ACETONE 6600 4.8 U 29 U 100 J 25 J 55 J 62 J
BENZENE 1.7 0.94 U 0.88 U 1 U 1.1 U 1.5 J 1 U
CARBON DISULFIDE 1500 0.94 U 0.88 U 1 U 1.1 U 0.95 U 1 U
CHLOROETHANE 3000 0.94 U 0.88 U 1 U 1.1 U 0.95 U 1 U
CIS-1,2-DICHLOROETHENE 20 0.94 U 0.88 U 1 U 1.1 U 1.9 J 1 U
ETHYLBENZENE 670 0.94 U 0.88 U 1 U 1.1 U 440 J 2.9 J
METHYLENE CHLORIDE 1.2 9.3 U 12 U 2 U 5 U 2.4 U 5.3 U
TOLUENE 590 0.94 U 0.88 U 1 U 1.1 U 23 J 5.4 J
TOTAL XYLENES 7100 0.94 U 0.88 U 1 U 1.1 U 3900 J 91 J
TRICHLOROETHENE 2.8 0.94 U 0.88 U 1 U 1.1 U 0.95 U 1 U
TRICHLOROFLUOROMETHANE 8000 0.94 U 0.88 U 1 U 1.1 U 0.95 U 1 U
VINYL CHLORIDE 0.67 0.94 U 0.88 U 1 U 1.1 U 0.95 U 1 U
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 3100
NAPHTHALENE 3100
PHENANTHRENE 230000
Inorganics (mg/kg)
ALUMINUM 8.3
ARSENIC 0.29
BARIUM 82
BERYLLIUM 3.2
CADMIUM 0.38
CALCIUM NA
CHROMIUM 2.1
COBALT 0.17
COPPER 310
IRON 2300
LEAD 400
MAGNESIUM NA
MANGANESE 110
MERCURY 2.3
NICKEL 14
POTASSIUM NA
SELENIUM 0.26
SODIUM NA
THALLIUM 0.056

10/24/2006 10/24/2006 10/24/2006 10/24/200610/24/2006 10/24/2006
2 - 4 2 - 46 - 8 5 - 7 5 - 7 6 - 8

NORMAL NORMAL NORMAL DUPNORMAL NORMAL
08SB0510204 08SB0510204-D08SB0470608 08SB0480507 08SB0490507 08SB0500608

08SB05108SB048/TW008 08SB049 08SB050 08SB05108SB047/TW018
04 04 04 0404 04



TABLE 3-18

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN GRASS AND GRAVEL SUBSURFACE SOIL SAMPLES
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NSWC CRANE
CRANE, INDIANA
PAGE 10 OF 14

Sampling Round
Location
Sample Number HHRA
Sample Code Criterion
Sample Classification
Depth Range
Sample Date 10/24/2006 10/24/2006 10/24/2006 10/24/200610/24/2006 10/24/2006

2 - 4 2 - 46 - 8 5 - 7 5 - 7 6 - 8

NORMAL NORMAL NORMAL DUPNORMAL NORMAL
08SB0510204 08SB0510204-D08SB0470608 08SB0480507 08SB0490507 08SB0500608

08SB05108SB048/TW008 08SB049 08SB050 08SB05108SB047/TW018
04 04 04 0404 04

TIN 4700
VANADIUM 7.8
ZINC 680



TABLE 3-18

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN GRASS AND GRAVEL SUBSURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA
PAGE 11 OF 14

Sampling Round
Location
Sample Number HHRA
Sample Code Criterion
Sample Classification
Depth Range
Sample Date
Volatile Organics (ug/kg)
1,1,1-TRICHLOROETHANE 97 0.97 U 0.99 U 0.96 U 1.1 U 0.92 U 0.95 U
1,1-DICHLOROETHANE 2100 0.97 U 0.99 U 0.96 U 21 3.2 0.95 U
1,1-DICHLOROETHENE 2.9 0.97 U 0.99 U 0.96 U 2.6 J 0.92 U 0.95 U
2-BUTANONE 4400 0.97 U 0.99 U 0.96 U 1.1 U 0.92 U 0.95 U
ACETONE 6600 19 J 71 J 20 J 55 J 13 U 46 J
BENZENE 1.7 0.97 U 0.99 U 0.96 U 1.1 U 0.92 U 0.95 U
CARBON DISULFIDE 1500 0.97 U 0.99 U 0.96 U 1.1 U 0.92 U 0.95 U
CHLOROETHANE 3000 0.97 U 0.99 U 0.96 U 1.1 U 0.92 U 0.95 U
CIS-1,2-DICHLOROETHENE 20 0.97 U 0.99 U 0.96 U 1.1 U 0.92 U 0.95 U
ETHYLBENZENE 670 0.97 U 0.99 U 0.96 U 1.1 U 0.92 U 0.95 U
METHYLENE CHLORIDE 1.2 5.3 U 0.99 U 1.3 U 1.3 U 5.4 U 0.95 U
TOLUENE 590 0.97 U 0.99 U 0.96 U 1.1 U 0.92 U 0.95 U
TOTAL XYLENES 7100 4.2 0.99 U 0.96 U 1.1 U 0.92 U 0.95 U
TRICHLOROETHENE 2.8 0.97 U 0.99 U 0.96 U 1.1 U 0.92 U 0.95 U
TRICHLOROFLUOROMETHANE 8000 0.97 U 0.99 U 0.96 U 1.1 U 0.92 U 0.95 U
VINYL CHLORIDE 0.67 0.97 U 0.99 U 0.96 U 1.1 U 0.92 U 0.95 U
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 3100
NAPHTHALENE 3100
PHENANTHRENE 230000
Inorganics (mg/kg)
ALUMINUM 8.3
ARSENIC 0.29
BARIUM 82
BERYLLIUM 3.2
CADMIUM 0.38
CALCIUM NA
CHROMIUM 2.1
COBALT 0.17
COPPER 310
IRON 2300
LEAD 400
MAGNESIUM NA
MANGANESE 110
MERCURY 2.3
NICKEL 14
POTASSIUM NA
SELENIUM 0.26
SODIUM NA
THALLIUM 0.056

10/23/2006 10/23/200610/24/2006 10/23/2006 10/23/2006 10/23/2006
2 - 4 7 - 9 7 - 9 6 - 81 - 3 5 - 7

NORMAL NORMALNORMAL NORMAL NORMAL NORMAL
08SB0540204 08SB0550709 08SB0560709 08SB057060808SB0520103 08SB0530507

08SB055/TW011 08SB056/TW012 08SB057/TW01308SB052 08SB053/TW009 08SB054
04 0404 04 04 04
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Sampling Round
Location
Sample Number HHRA
Sample Code Criterion
Sample Classification
Depth Range
Sample Date 10/23/2006 10/23/200610/24/2006 10/23/2006 10/23/2006 10/23/2006

2 - 4 7 - 9 7 - 9 6 - 81 - 3 5 - 7

NORMAL NORMALNORMAL NORMAL NORMAL NORMAL
08SB0540204 08SB0550709 08SB0560709 08SB057060808SB0520103 08SB0530507

08SB055/TW011 08SB056/TW012 08SB057/TW01308SB052 08SB053/TW009 08SB054
04 0404 04 04 04

TIN 4700
VANADIUM 7.8
ZINC 680



TABLE 3-18

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN GRASS AND GRAVEL SUBSURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA
PAGE 13 OF 14

Sampling Round
Location
Sample Number HHRA
Sample Code Criterion
Sample Classification
Depth Range
Sample Date
Volatile Organics (ug/kg)
1,1,1-TRICHLOROETHANE 97 0.93 U 1.8 J 0.92 U 0.98 U 0.98 UJ
1,1-DICHLOROETHANE 2100 0.93 U 0.89 U 0.92 U 0.98 U 0.98 UJ
1,1-DICHLOROETHENE 2.9 0.93 U 0.89 U 0.92 U 0.98 U 0.98 U
2-BUTANONE 4400 0.93 U 0.89 U 0.92 U 0.98 U 0.98 U
ACETONE 6600 18 J 80 J 89 J 13 U 78 J
BENZENE 1.7 0.93 U 0.89 U 0.92 U 0.98 U 0.98 UJ
CARBON DISULFIDE 1500 0.93 U 0.89 U 0.92 U 0.98 U 0.98 U
CHLOROETHANE 3000 0.93 U 0.89 U 0.92 U 0.98 U 0.98 U
CIS-1,2-DICHLOROETHENE 20 0.93 U 0.89 U 0.92 U 0.98 U 0.98 U
ETHYLBENZENE 670 0.93 U 0.89 U 0.92 U 0.98 U 0.98 UJ
METHYLENE CHLORIDE 1.2 0.93 U 2.2 U 1.5 U 3.1 U 1.5 U
TOLUENE 590 0.93 U 0.89 U 0.92 U 0.98 U 0.98 UJ
TOTAL XYLENES 7100 1.2 J 0.89 U 0.92 U 0.98 U 0.98 UJ
TRICHLOROETHENE 2.8 0.93 U 0.89 U 0.92 U 0.98 U 0.98 UJ
TRICHLOROFLUOROMETHANE 8000 0.93 U 0.89 U 0.92 U 0.98 U 0.98 U
VINYL CHLORIDE 0.67 0.93 U 0.89 U 0.92 U 0.98 U 0.98 U
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 3100
NAPHTHALENE 3100
PHENANTHRENE 230000
Inorganics (mg/kg)
ALUMINUM 8.3
ARSENIC 0.29
BARIUM 82
BERYLLIUM 3.2
CADMIUM 0.38
CALCIUM NA
CHROMIUM 2.1
COBALT 0.17
COPPER 310
IRON 2300
LEAD 400
MAGNESIUM NA
MANGANESE 110
MERCURY 2.3
NICKEL 14
POTASSIUM NA
SELENIUM 0.26
SODIUM NA
THALLIUM 0.056

08SB0580709
NORMAL

6 - 8
10/23/2006 10/23/200610/23/2006 10/23/200610/24/2006

7 - 9 7 - 9 5 - 7 4 - 6

NORMAL NORMALNORMAL NORMAL
08SB0590709 08SB0600709 08SB0610507 08SB0620406

08SB060/TW015 08SB061/TW016 08SB062/TW01708SB059/TW01408SB058
04 0404 0404



TABLE 3-18

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN GRASS AND GRAVEL SUBSURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA
PAGE 14 OF 14

Sampling Round
Location
Sample Number HHRA
Sample Code Criterion
Sample Classification
Depth Range
Sample Date

08SB0580709
NORMAL

6 - 8
10/23/2006 10/23/200610/23/2006 10/23/200610/24/2006

7 - 9 7 - 9 5 - 7 4 - 6

NORMAL NORMALNORMAL NORMAL
08SB0590709 08SB0600709 08SB0610507 08SB0620406

08SB060/TW015 08SB061/TW016 08SB062/TW01708SB059/TW01408SB058
04 0404 0404

TIN 4700
VANADIUM 7.8
ZINC 680



TABLE 3-19

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN BUILDING 106 SUBSURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

Sampling Round
Location
Sample Number HHRA
Sample Code Criterion
Sample Classification   
Depth Range
Sample Date
Volatile Organics  (ug/kg)
2-BUTANONE 4400 3 J 6 J 1.18 U 11 J 3 J 1.14 J 1.01 U 1.13 U 0.965 U 1.01 U
ACETONE 6600 19 J 43 J 6 U 19 U 6 U 6 U 7 U 9 U 5 U 4 U
CARBON DISULFIDE 1500 1.1 U 1.04 U 1.18 U 1.08 U 1.03 U 1.14 U 1.01 U 2 J 0.965 U 1.01 U
METHYLENE CHLORIDE 1.2 21 J 1.04 UJ 1.18 UJ 1.08 UJ 1.03 UJ 1.14 UJ 1.01 UJ 1.13 UJ 0.965 UJ 1.01 UJ
TRICHLOROETHENE 2.8 1.1 U 5 1.18 U 1.08 U 1.03 U 1.14 U 1.01 U 36 8 11
TRICHLOROFLUOROMETHANE 8000 1.1 J 1.04 U 1.18 U 1.08 U 1.03 U 1.14 U 1.01 U 1.13 U 0.965 U 1.01 U
Semivolatile Organics  (ug/kg)
BENZO(A)ANTHRACENE 160 5 J
CHRYSENE 160 6 J
PHENANTHRENE 230000 7 J
PYRENE 230000 20
Inorganics  (mg/kg)
ALUMINUM 8.3 22100 J
ARSENIC 0.29 5.5 J
BARIUM 82 85.3 J
CALCIUM NA 1420 J
CHROMIUM 2.1 20.1 J
COBALT 0.17 6.6 J
COPPER 310 7.9 J
IRON 2300 20000 J
LEAD 400 12.3 J
MAGNESIUM NA 1770 J
MANGANESE 110 146 J
MERCURY 2.3 0.018 J
NICKEL 14 9.2 J
POTASSIUM NA 1200 J
SODIUM NA 143 J
VANADIUM 7.8 33.5 J
ZINC 680 22.9 J

Data qualifiers (e.g., U, J) are defined in Appendix H.
HHRA - Human health risk assessment.
mg/kg - Milligrams per kilogram.
NA - No applicable criterion.
µg/kg - Micrograms per kilogram.
Black background indicates values that exceed at least one of the criteria.
Blank cells indicate no data are available.

8 88 8 8 88 9 9 9

12/11/2004
2 - 6

NORMAL
08SB0040206

08SB004
01 03

08SB022
03 03 03 03 03 03 03 03

08SB025 08SB025 08SB026 08SB027 08SB028 08SB029 08SB031 08SB031
08SB0220608 08SB0250206 08SB0250608 08SB0260406 08SB0270406 08SB0280406 08SB0290406 08SB0310406 08SB0310406-D

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP

6 - 8 2 - 6 6 - 8 4 - 6 4 - 6 4 - 6 4 - 6 4 - 6 4 - 6
9/29/2005 9/29/2005 9/29/2005 9/30/2005 9/29/2005 9/29/2005 9/29/2005 9/29/2005 9/29/2005



TABLE 3-20

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN BUILDING 107 SUBSURFACE SOIL SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

Sampling Round
Location
Sample Number HHRA
Sample Code Criterion
Sample Classification
Depth Range
Sample Date
Volatile Organics  (ug/kg)
2-HEXANONE NA 1.11 J 1.11 J 1.05 U 0.982 U 1.2 U 1.01 J
ACETONE 6600 1.11 UJ 7 J 6 J 1 J 6 J 1.01 UJ
CIS-1,2-DICHLOROETHENE 20 1.11 U 1.11 J 1.05 U 0.982 U 1.2 U 1.01 U
METHYLENE CHLORIDE 1.2 1.11 UJ 1.11 UJ 2 J 0.982 UJ 1.2 UJ 1.01 UJ
TRICHLOROETHENE 2.8 1.11 U 71 19 0.982 U 1.2 U 1.01 U

Data qualifiers (e.g., U, J) are defined in Appendix H.
HHRA - Human health risk assessment.
mg/kg - Milligrams per kilogram.
NA - No applicable criterion.
µg/kg - Micrograms per kilogram.
Black background indicates values that exceed at least one of the criteria.

10/2/2005 10/2/2005 10/2/2005 10/2/2005

NORMAL NORMAL

2 - 4 2 - 4
8 8

10/2/2005 10/2/2005
4 - 6 4 - 6 4 - 6 3 - 5

NORMAL NORMAL NORMAL NORMAL

08SB044 08SB045
08SB0440204 08SB045020408SB0340406 08SB0410406 08SB0420406 08SB0430305

03 03 03 03 03 03

8 8 8 8

08SB034 08SB041 08SB042 08SB043



TABLE 3-21

DESCRIPTIVE STATISTICS FOR POND SURFACE WATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 2

Parameter
HHRA 

Criterion
Carcinogenic 
Classification

ERA 
Criterion

Frequency 
of Detection

Range of 
Non-Detects

Mean 
Concentration

Average of 
Positive Detects Sample with Maximum Detection

Volatile Organics  (µg/L)
1,1,1-TRICHLOROETHANE 200 N 76 5/6 13 200 0.3 51 61.2 08SW00402
1,1-DICHLOROETHANE 81 N 47 6/6 1.9 99 --- 33.7 33.7 08SW00402
1,1-DICHLOROETHENE 7 N 65 3/6 1.4 7.7 0.3 1.84 3.53 08SW00402
2-BUTANONE 700 N 2200 2/6 1.6 J 7200 0.5 1200 3601 08SW01201
2-HEXANONE NA 99 1/6 0.9 J 0.9 J 0.5 0.358 0.9 08SW01201
4-METHYL-2-PENTANONE 200 N 170 1/6 530 530 0.5 88.5 530 08SW01201
ACETONE 550 N 1700 5/6 1.5 J 440 J 0.5 77.6 93.1 08SW01201
CHLOROETHANE 4.6 C NA 6/6 1.6 89 --- 34.9 34.9 08SW00402
CIS-1,2-DICHLOROETHENE 6.1 N 970 6/6 6.3 140 --- 51.7 51.7 08SW00402
ETHYLBENZENE 130 N 14 1/6 11 11 0.3 1.96 11 08SW01201
TOLUENE 72 N 253 2/6 3 110 0.3 18.9 56.5 08SW01201
TOTAL XYLENES 21 N 27 1/6 57 57 0.3 9.63 57 08SW01201
TRANS-1,2-DICHLOROETHENE 12 N 970 2/6 0.5 J 4.4 0.3 0.917 2.45 08SW00402
TRICHLOROETHENE 1.4 C 47 5/6 4.7 590 0.3 103 124 08SW00402
VINYL CHLORIDE 0.02 C 930 6/6 0.7 J 40 --- 12.7 12.7 08SW00402
Semivolatile Organics  (µg/L)
1,4-DIOXANE 6.1 C 22000 4/5 4 J 5 1 3.90 4.75 08SW00401, 08SW00402, 08SW00502
2-METHYLNAPHTHALENE 0.62 N 330 1/4 0.9 0.9 0.05 - 0.052 0.244 0.9 08SW00402
2-METHYLPHENOL 180 N 67 1/2 4 J 4 J 0.98 2.25 4 08SW01201
3&4-METHYLPHENOL 18 62 1/2 7 7 0.98 3.75 7 08SW01201
ACENAPHTHENE 37 N 38 1/4 0.37 J 0.37 J 0.05 - 0.052 0.112 0.37 08SW00402
ACETOPHENONE 61 N NA 1/5 7 7 0.971 - 1.08 1.8 7 08SW01201
BENZYL ALCOHOL 1100 N 8.6 1/5 3 J 3 J 0.971 - 1.08 1 3 08SW01201
BIS(2-ETHYLHEXYL)PHTHALATE 4.8 C 0.3 2/5 1 J 2 J 0.971 - 1.08 0.905 1.5 08SW01201
NAPHTHALENE 0.62 N 13 1/4 0.34 J 0.34 J 0.05 - 0.052 0.104 0.34 08SW00402
PHENANTHRENE 18 N 3.6 1/4 1.42 J 1.42 J 0.05 - 0.052 0.374 1.42 08SW00402
PHENOL 1100 N 180 1/2 7 7 0.98 3.75 7 08SW01201
Total Metals  (µg/L)
ALUMINUM 50 N 87 5/5 328 J 6780 J --- 1665 1665 08SW01201
ANTIMONY 1.5 N 80 1/5 3.1 J 3.1 J 0.29 - 0.46 0.767 3.1 08SW01201
ARSENIC 0.045 C 148 1/5 20.6 J 20.6 J 0.59 - 0.68 4.37 20.6 08SW01201
BARIUM 260 N 220 5/5 94.8 J 450 J --- 174 174 08SW01201
BERYLLIUM 4 N 3.6 1/5 0.32 J 0.32 J 0.02 0.072 0.32 08SW01201
CADMIUM 1.8 N 0.15 2/5 2.4 J 9.5 0.15 - 0.37 2.45 5.95 08SW01201
CALCIUM NA NA 5/5 61600 J 240000 J --- 99640 99640 08SW01201
CHROMIUM 11 N 42 5/5 1.1 J 73.4 --- 20.5 20.5 08SW01201
COBALT 73 N 24 5/5 0.48 J 24.8 --- 5.5 5.5 08SW01201
COPPER 150 N 1.58 5/5 2 J 184 J --- 39.7 39.7 08SW01201
IRON 300 N 1000 5/5 938 J 31100 --- 7494 7494 08SW01201
LEAD 15 1.17 5/5 1.2 J 171 --- 40.4 40.4 08SW01201
MAGNESIUM NA NA 5/5 8490 J 12400 --- 9638 9638 08SW01201
MANGANESE 50 N NA 5/5 158 J 4310 --- 1007 1007 08SW01201
NICKEL 73 N 28.9 5/5 1.3 22.9 --- 6.02 6.02 08SW01201
POTASSIUM NA NA 5/5 3470 J 6900 --- 4316 4316 08SW01201
SELENIUM 18 N 5 1/5 0.63 J 0.63 J 0.19 - 0.22 0.207 0.63 08SW01201

Maximum 
Concentration

Minimum 
Concentration



TABLE 3-21

DESCRIPTIVE STATISTICS FOR POND SURFACE WATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 2

Parameter
HHRA 

Criterion
Carcinogenic 
Classification

ERA 
Criterion

Frequency 
of Detection

Range of 
Non-Detects

Mean 
Concentration

Average of 
Positive Detects Sample with Maximum Detection

Maximum 
Concentration

Minimum 
Concentration

Total Metals  (µg/L) (Continued)
SODIUM NA NA 5/5 25200 J 52900 J --- 32520 32520 08SW01201
TIN 2200 N 180 1/1 31.2 J 31.2 J --- 31.2 31.2 08SW01201
VANADIUM 3.6 N 12 1/5 12.8 12.8 1.14 3.02 12.8 08SW01201
ZINC 1100 N 65.7 2/5 93 J 1700 J 12.2 - 16.6 363 897 08SW01201
Dissolved Metals  (µg/L)
ALUMINUM 50 N 87 1/5 113 J 113 J 8.35 - 50.8 30.2 113 08SW00401-F
ARSENIC 0.045 C 148 1/5 5.8 J 5.8 J 0.3 - 0.48 1.32 5.8 08SW01201-F
BARIUM 260 N 220 5/5 81.1 J 234 J --- 123 123 08SW01201-F
CADMIUM 1.8 N 0.15 4/5 0.15 J 0.61 J 0.05 0.283 0.348 08SW00402-F
CALCIUM NA NA 5/5 57300 106000 J --- 69440 69440 08SW01201-F
CHROMIUM 11 N 42 2/5 0.73 J 4.5 J 0.54 - 1.7 1.35 2.62 08SW00402-F
COBALT 73 N 24 5/5 0.41 J 8.3 --- 2.07 2.07 08SW01201-F
COPPER 150 N 1.58 4/5 1.1 J 2.3 J 1.4 1.5 1.7 08SW00402-F
IRON 300 N 1000 5/5 452 J 7000 --- 1960 1960 08SW01201-F
LEAD 15 1.17 5/5 0.14 J 5.5 J --- 1.55 1.55 08SW00402-F
MAGNESIUM NA NA 5/5 8040 J 11600 --- 9244 9244 08SW01201-F
MANGANESE 50 N NA 5/5 88.2 J 2960 --- 700 700 08SW01201-F
NICKEL 73 N 28.9 5/5 4.7 J 6 --- 5.18 5.18 08SW01201-F
POTASSIUM NA NA 5/5 2870 J 4730 --- 3474 3474 08SW01201-F
SELENIUM 18 N 5 1/5 0.15 J 0.15 J 0.29 - 0.41 0.168 0.15 08SW01201-F
SODIUM NA NA 5/5 19300 J 57400 J --- 30140 30140 08SW01201-F
THALLIUM 0.24 N 10 4/5 0.1 J 0.11 J 0.19 0.105 0.108 08SW00402-F, , 08SW00502-F
TIN 2200 N 180 1/1 1.1 J 1.1 J --- 1.1 1.1 08SW01201-F
ZINC 1100 N 65.7 4/5 4.2 J 22 J 3.5 8.91 10.7 08SW00402-F
Field Parameters  (mg/L)
DISSOLVED OXYGEN NA NA 1/1 3.88 3.88 --- 3.88 3.88 08SW00403
DISSOLVED OXYGEN - METER NA NA 4/4 2.64 8.27 --- 5.97 5.97 08SW00502
OXIDATION REDUCTION POTENTIAL  (mV) NA N/A 5/5 -103 145 --- -0.82 -0.82 08SW00403
PH  (S.U.) NA N/A 5/5 7.1 7.42 --- 7.21 7.21 08SW00403
SPECIFIC CONDUCTANCE (mS/cm) NA N/A 5/5 0.294 0.42 --- 0.333 0.333 08SW00402
TEMPERATURE  (°C ) NA N/A 5/5 5.85 11.4 --- 7.13 7.13 08SW00403
TURBIDITY  (NTU) NA N/A 5/5 6.9 21 --- 14 14 08SW00502

°C - Degrees Celsius.
Data qualifiers (e.g., U, J) are defined in Appendix H.
ERA - Ecological risk assessment.
HHRA - Human health risk assessment .
mg/L - Milligrams per liter.
mS/cm - MilliSiemens per centimeter.
mV - Millivolts.
NA - No applicable criterion.
NTU - Nephelometric turbidity units.
S.U. - Standard units.
µg/L - Micrograms per liter.



TABLE 3-22

DESCRIPTIVE STATISTICS FOR DOWNGRADIENT TRIBUTARY SURFACE WATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA
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Parameter
HHRA 

Criterion
Carcinogenic 
Classification

ERA 
Criterion

Frequency of 
Detection

Range of
Non-Detects

Mean 
Concentration

Average of 
Positive Detects

Sample with Maximum 
Detection

Volatile Organics  (µg/L)
1,1,1-TRICHLOROETHANE 200 N 76 4/17 0.9 J 13 0.3 1.26 4.88 08SW00601
1,1-DICHLOROETHANE 81 N 47 4/17 1.4 30 0.3 3.84 15.8 08SP00202
1,1-DICHLOROETHENE 7 N 65 3/17 1.1 5.6 0.3 0.759 3.6 08SP00201
2-BUTANONE 700 N 2200 3/17 0.9 J 10 0.5 1.04 4.73 08SW00302
4-METHYL-2-PENTANONE 200 N 170 1/17 0.6 J 0.6 J 0.5 0.271 0.6 08SW00302
ACETONE 550 N 1700 4/17 2.6 J 52 J 0.5 4 16.2 08SW00302
CIS-1,2-DICHLOROETHENE 6.1 N 970 6/17 1.4 7.9 0.3 1.24 3.23 08SW00601
TRICHLOROETHENE 1.4 C 47 8/17 0.6 J 34 0.3 3.16 6.55 08SW00601
VINYL CHLORIDE 0.02 C 930 1/17 0.8 J 0.8 J 0.3 0.188 0.8 08SW00302
Semivolatile Organics  (µg/L)
1,4-DIOXANE 6.1 C 22000 4/8 3 J 6 0.962 - 1.02 2.74 5 08SW00302, 08SW00702
BIS(2-ETHYLHEXYL)PHTHALATE 4.8 C 0.3 1/7 1 J 1 J 0.962 - 1.02 0.564 1 08SW01501
Total Metals  (@g/L)
ALUMINUM 50 N 87 7/8 282 J 25800 J 21.9 3733 4265 08SP00201
ARSENIC 0.045 C 148 2/8 2.5 J 7.5 J 0.22 - 0.55 1.39 5 08SP00201
BARIUM 260 N 220 8/8 48 J 207 J --- 96.1 96.1 08SP00201
BERYLLIUM 4 N 3.6 1/8 1.1 J 1.1 J 0.02 - 0.04 0.15 1.1 08SP00201
CADMIUM 1.8 N 0.15 4/8 0.07 J 1.1 0.06 - 0.19 0.229 0.383 08SP00201
CALCIUM NA NA 8/8 24700 J 96000 J --- 65975 65975 08SP00201
CHROMIUM 11 N 42 8/8 0.32 J 23.8 --- 4.05 4.05 08SP00201
COBALT 73 N 24 8/8 0.13 J 52.4 --- 7.21 7.21 08SP00201
COPPER 150 N 1.58 5/8 2.1 J 28.4 J 1.9 - 4.8 5.29 7.52 08SP00201
IRON 300 N 1000 8/8 93.2 29000 --- 4349 4349 08SP00201
LEAD 15 1.17 5/8 0.43 J 29.8 0.069 - 0.499 4.74 7.49 08SP00201
MAGNESIUM NA NA 8/8 4850 J 23600 --- 11838 11838 08SW00302
MANGANESE 50 N NA 8/8 6.2 J 6200 --- 909 909 08SP00201
MERCURY 1.1 N 0.0013 1/8 0.068 J 0.068 J 0.03 0.0216 0.068 08SP00201
NICKEL 73 N 28.9 8/8 0.79 J 47.3 --- 9.06 9.06 08SP00201
POTASSIUM NA NA 8/8 976 3110 --- 1750 1750 08SP00201
SELENIUM 18 N 5 2/8 0.2 J 0.58 J 0.094 - 0.48 0.17 0.39 08SP00201
SODIUM NA NA 8/8 7210 J 70200 J --- 21953 21953 08SW00302
THALLIUM 0.24 N 10 1/8 0.46 J 0.46 J 0.043 - 0.24 0.0974 0.46 08SP00201
TIN 2200 N 180 1/4 0.41 J 0.41 J 0.048 - 0.13 0.131 0.41 08SP00201
VANADIUM 3.6 N 12 3/8 1.9 J 39.8 1.14 5.91 14.8 08SP00201
ZINC 1100 N 65.7 5/8 9.7 J 79.8 J 6.4 - 21 23.9 33.5 08SP00201
Dissolved Metals  (µg/L)
ALUMINUM 50 N 87 2/8 186 213 8.35 - 62.7 57.3 200 08SP00201-F
ARSENIC 0.045 C 148 1/8 1.9 J 1.9 J 0.12 - 0.42 0.356 1.9 08SW00302-F
BARIUM 260 N 220 8/8 40 J 131 J --- 76.3 76.3 08SW00302-F
CADMIUM 1.8 N 0.15 4/8 0.05 J 0.28 J 0.06 - 0.11 0.119 0.193 08SW00301-F
CALCIUM NA NA 8/8 22700 104000 J --- 66213 66213 08SP00201-F
CHROMIUM 11 N 42 4/8 0.22 J 0.58 J 0.52 - 0.7 0.341 0.375 08SW00302-F
COBALT 73 N 24 8/8 0.12 J 7.4 --- 1.51 1.51 08SP00201-F

Minimum 
Concentration

Maximum 
Concentration
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Parameter
HHRA 

Criterion
Carcinogenic 
Classification

ERA 
Criterion

Frequency of 
Detection

Range of
Non-Detects

Mean 
Concentration

Average of 
Positive Detects

Sample with Maximum 
Detection

Minimum 
Concentration

Maximum 
Concentration

Dissolved Metals  (µg/L) (Continued)
COPPER 150 N 1.58 4/8 1.6 J 1.9 J 1.2 - 2 1.28 1.73 08SW00601-F
IRON 300 N 1000 8/8 30.7 J 798 --- 356 356 08SW00302-F
LEAD 15 1.17 6/8 0.13 J 0.66 J 0.069 0.272 0.352 08SW00302-F
MAGNESIUM NA NA 8/8 4590 J 24500 --- 11769 11769 08SW00302-F
MANGANESE 50 N NA 8/8 0.88 J 3190 --- 523 523 08SP00201-F
NICKEL 73 N 28.9 8/8 0.38 J 15.5 J --- 4.95 4.95 08SW00301-F
POTASSIUM NA NA 8/8 941 1920 --- 1314 1314 08SW00302-F
SELENIUM 18 N 5 2/8 0.13 J 0.14 J 0.094 - 0.64 0.159 0.135 08SP00201-F
SODIUM NA NA 8/8 6020 J 73000 J --- 21649 21649 08SW00302-F
THALLIUM 0.24 N 10 4/8 0.05 J 0.16 J 0.09 - 0.27 0.0844 0.0975 08SW00301-F
ZINC 1100 N 65.7 8/8 4.6 J 22.6 J --- 9.85 9.85 08SW00301-F
Miscellaneous Parameters
TOTAL COLIFORM (CFU/100 mL) NA NA NA 1/1 2419.2 > 2419.2 > --- 2419 2419 08SP00201
Field Parameters  (mg/L)
DISSOLVED OXYGEN NA NA NA 9/9 5.88 15.81 --- 9.54 9.54 08SW00201
DISSOLVED OXYGEN - METER NA NA NA 3/3 11.36 12.41 --- 12 12 08SW00701
OXIDATION REDUCTION POTENTIAL  (mV) NA NA NA 13/13 -2 203 --- 104 104 08SP00202
PH  (S.U.) NA NA NA 13/13 6.85 8.73 --- 7.64 7.64 08SW00201
SPECIFIC CONDUCTANCE  (mS/cm) NA NA NA 13/13 0.109 0.609 --- 0.34 0.34 08SW00301
TEMPERATURE  (°C ) NA NA NA 13/13 6.02 13.41 --- 10.3 10.3 08SP00202
TURBIDITY  (NTU) NA NA NA 13/13 1.4 34 --- 8.21 8.21 08SW00101

°C - Degrees Celsius
CFU/100 mL - Colony-forming units per 100 milliliters.
Data qualifiers (e.g., U, J) are defined in Appendix H.
ERA - Ecological risk assessment.
HHRA - Human health risk assessment.
mg/L - Milligrams per liter.
mS/cm - MilliSiemens per centimeter.
mV - Millivolts.
NA - No applicable criterion.
NTU - Nephelometric turbidity units.
S.U. - Standard units.
µg/L - micrograms per liter.



TABLE 3-23

DESCRIPTIVE STATISTICS FOR DOWNGRADIENT MAIN STREAM SURFACE WATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

Parameter
HHRA 

Criterion
Carcinogenic 
Classification

ERA 
Criterion

Frequency 
of Detection

Range of
Non-Detects

Mean 
Concentration

Average of 
Positive Detects

Sample wiht Maximum 
Detection

Volatile Organics  (µg/L)
ACETONE 550 N 1700 2/9 1.1 J 2.4 J 0.5 0.583 1.75 08SW02101
Total Metals  (µg/L)
ALUMINUM 50 N 87 3/5 56.7 J 710 J 23.7 - 41.8 287 467 08SW00901
BARIUM 260 N 220 5/5 35.6 J 69.1 J --- 53.1 53.1 08SW00802
CADMIUM 1.8 N 0.15 3/5 0.06 J 0.07 J 0.05 0.048 0.0633 08SW00902
CALCIUM NA NA 5/5 32200 J 59400 J --- 46420 46420 08SW00902
CHROMIUM 11 N 42 5/5 0.39 J 0.97 J --- 0.674 0.674 08SW00801
COBALT 73 N 24 4/5 0.12 J 0.27 J 0.088 0.169 0.2 08SW00902
COPPER 150 N 1.58 2/5 0.99 J 1 J 1.6 - 2.2 0.968 0.995 08SW00801
IRON 300 N 1000 5/5 28.4 J 588 J --- 254 254 08SW00901
LEAD 15 1.17 3/5 0.07 J 0.13 J 0.407 - 0.492 0.148 0.0967 08SW00802
MAGNESIUM NA NA 5/5 6210 J 11400 --- 8510 8510 08SW00802
MANGANESE 50 N NA 5/5 7.3 J 156 --- 49 49 08SW00902
NICKEL 73 N 28.9 5/5 0.26 J 1.3 --- 0.762 0.762 08SW00901
POTASSIUM NA NA 5/5 1030 J 1430 --- 1214 1214 08SW00902
SODIUM NA NA 5/5 14200 J 28700 J --- 20620 20620 08SW00802
Dissolved Metals  (µg/L)
BARIUM 260 N 220 5/5 31.5 J 65 J --- 50.4 50.4 08SW00902-F
CADMIUM 1.8 N 0.15 2/5 0.04 J 0.14 J 0.05 - 0.06 0.052 0.09 08SW00801-F
CALCIUM NA NA 5/5 31200 58700 J --- 45640 45640 08SW00902-F
CHROMIUM 11 N 42 3/5 0.2 J 0.47 J 0.46 - 0.49 0.317 0.37 08SW01401-F
COBALT 73 N 24 3/5 0.14 J 0.21 J 0.088 0.118 0.167 08SW00902-F
COPPER 150 N 1.58 2/5 0.74 J 0.84 J 1.2 - 1.6 0.736 0.79 08SW00901-F
IRON 300 N 1000 4/5 7.1 J 245 J 6.15 100 125 08SW00901-F
LEAD 15 1.17 5/5 0.1 J 0.27 J --- 0.177 0.177 08SW00902-F
MAGNESIUM NA NA 5/5 6250 J 10900 --- 8354 8354 08SW00802-F
MANGANESE 50 N NA 5/5 1.8 J 137 --- 38.8 38.8 08SW00902-F
NICKEL 73 N 28.9 5/5 0.36 J 2.7 J --- 1.39 1.39 08SW00801-F, 08SW00901-F
POTASSIUM NA NA 5/5 770 J 1380 --- 1088 1088 08SW00902-F
SODIUM NA NA 5/5 12200 J 27900 J --- 19340 19340 08SW00802-F
THALLIUM 0.24 N 10 2/5 0.11 J 0.12 J 0.09 - 0.13 0.078 0.115 08SW00901-F
ZINC 1100 N 65.7 3/5 1.2 J 2.2 J 1.8 - 2 1.34 1.6 08SW00902-F
Field Parameters  (mg/L)
DISSOLVED OXYGEN NA NA 4/4 5.16 9.3 --- 7.21 7.21 08SW00803
DISSOLVED OXYGEN - METER NA NA 2/2 12.99 13.54 --- 13.3 13.3 08SW00901
OXIDATION REDUCTION POTENTIAL  (mV) NA NA 6/6 32.3 187 --- 134 134 08SW02101
PH  (S.U.) NA NA 6/6 6.88 7.45 --- 7.21 7.21 08SW00801
SPECIFIC CONDUCTANCE  (mS/cm) NA NA 6/6 0.267 0.347 --- 0.316 0.316 08SW00803
TEMPERATURE  (°C ) NA NA 6/6 4.68 10.39 --- 8.09 8.09 08SW00803
TURBIDITY  (NTU) NA NA 6/6 0.75 13 --- 6.53 6.53 08SW00903

°C - Degrees Celsius.
Data qualifiers (e.g., U, J) are defined in Appendix H.
ERA - Ecological risk assessment.
HHRA - Human health risk assessment.
mg/L - Milligrams per liter.
mS/cm - MilliSiemens per centimeter.
mV - Millivolts.
NA - No applicable criterion.
NTU - Nephelometric turbidity units.
S.U. - Standard units.
µg/L - Micrograms per liter.

Maximum 
Concentration

Minimum 
Concentration
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ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN POND SURFACE WATER SAMPLES
SWMU 08 - BUILDING 106 POND
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Characterization
Sampling Round
Location HHRA ERA
Sample Number Criterion Criterion
Sample Code
Sample Date
Volatile Organics  (µg/L)
1,1,1-TRICHLOROETHANE 200 76 21 200 13 12 33
1,1-DICHLOROETHANE 81 47 18 99 12 12 30
1,1-DICHLOROETHENE 7 65 0.3 U 7.7 0.3 U 0.3 U 0.3 U
2-BUTANONE 700 2200 0.5 U 0.5 U 1.6 J 1.4 J 0.5 U
2-HEXANONE NA 99 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
4-METHYL-2-PENTANONE 200 170 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
ACETONE 550 1700 0.5 UJ 15 J 7 J 7.3 J 1.5 J
CHLOROETHANE 4.6 NA 9.9 89 43 47 22
CIS-1,2-DICHLOROETHENE 6.1 970 12 140 6.3 6.2 22
ETHYLBENZENE 130 14 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
TOLUENE 72 253 0.3 U 3 0.3 U 0.3 U 0.3 U
TOTAL XYLENES 21 27 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
TRANS-1,2-DICHLOROETHENE 12 970 0.3 U 4.4 0.3 U 0.3 U 0.3 U
TRICHLOROETHENE 1.4 47 7.3 590 0.3 U 0.3 U 8.8
VINYL CHLORIDE 0.02 930 0.7 J 40 1.4 1.4 J 3.4
Semivolatile Organics  (µg/L)
1,4-DIOXANE 6.1 22000 5 5 4 J
2-METHYLNAPHTHALENE 0.62 330 0.05 U 0.9 0.052 U
2-METHYLPHENOL 180 67 0.98 U 1 UR 0.971 UR
3&4-METHYLPHENOL 18 62 0.98 U 1 UR 0.971 UR
ACENAPHTHENE 37 38 0.05 U 0.37 J 0.052 U
ACETOPHENONE 61 NA 0.98 UJ 1 U 0.971 U
BENZYL ALCOHOL 1100 8.6 0.98 U 1 U 0.971 U
BIS(2-ETHYLHEXYL)PHTHALATE 4.8 0.3 1 J 1 U 0.971 U
NAPHTHALENE 0.62 13 0.05 U 0.34 J 0.052 U
PHENANTHRENE 18 3.6 0.05 U 1.42 J 0.052 U
PHENOL 1100 180 0.98 U 1 UR 0.971 UR
Total Metals  (µg/L)
ALUMINUM 50 87 402 J 472 J 344 J
ANTIMONY 1.5 80 0.31 U 0.46 U 0.41 U
ARSENIC 0.045 148 0.59 U 0.68 U 0.6 U
BARIUM 260 220 94.8 J 115 J 97.4 J
BERYLLIUM 4 3.6 0.02 U 0.02 U 0.02 U
CADMIUM 1.8 0.15 0.17 U 2.4 J 0.15 U
CALCIUM NA NA 61600 J 68600 J 61600 J
CHROMIUM 11 42 1.1 J 24.6 J 1.1 J
COBALT 73 24 0.5 J 1.2 0.48 J
COPPER 150 1.58 2 J 8.1 J 2.1 J
IRON 300 1000 938 J 2520 J 1270 J
LEAD 15 1.17 1.2 J 25.9 J 1.2 J
MAGNESIUM NA NA 8540 J 9540 J 8490 J
MANGANESE 50 NA 160 J 218 J 158 J
NICKEL 73 28.9 1.3 3.2 1.3
POTASSIUM NA NA 3490 J 3890 J 3470 J

1/10/2005
NORMAL

01
DOWNGRAD

08SW00401
08SW/SD004

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
01

08SW/SD004 08SW/SD004
01 03 03

08SW/SD004 08SW/SD005
08SW00402 08SW00403 08SW00403-D 08SW00501

NORMAL ORIG DUP NORMAL
1/10/2005 10/25/2005 10/25/2005 1/10/2005



TABLE 3-24

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN POND SURFACE WATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA
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Characterization
Sampling Round
Location HHRA ERA
Sample Number Criterion Criterion
Sample Code
Sample Date 1/10/2005

NORMAL

01
DOWNGRAD

08SW00401
08SW/SD004

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
01

08SW/SD004 08SW/SD004
01 03 03

08SW/SD004 08SW/SD005
08SW00402 08SW00403 08SW00403-D 08SW00501

NORMAL ORIG DUP NORMAL
1/10/2005 10/25/2005 10/25/2005 1/10/2005

Total Metals  (µg/L) (Continued)
SELENIUM 18 5 0.21 U 0.19 U 0.19 U
SODIUM NA NA 25200 J 30400 J 25200 J
TIN 2200 180
VANADIUM 3.6 12 1.14 U 1.14 U 1.14 U
ZINC 1100 65.7 12.3 U 93 J 12.2 U
Dissolved Metals  (µg/L)
ALUMINUM 50 87 113 J 50.8 U 8.6 U
ARSENIC 0.045 148 0.48 U 0.45 U 0.3 U
BARIUM 260 220 91.4 J 95.6 J 81.1 J
CADMIUM 1.8 0.15 0.3 J 0.61 J 0.33 J
CALCIUM NA NA 60200 64400 57300
CHROMIUM 11 42 1.7 U 4.5 J 0.54 U
COBALT 73 24 0.54 J 0.65 J 0.41 J
COPPER 150 1.58 2 J 2.3 J 1.4 J
IRON 300 1000 910 J 922 J 452 J
LEAD 15 1.17 1.7 J 5.5 J 0.213 J
MAGNESIUM NA NA 8410 J 9190 J 8040 J
MANGANESE 50 NA 135 J 164 J 88.2 J
NICKEL 73 28.9 4.7 J 5.4 J 4.7 J
POTASSIUM NA NA 3070 J 3430 J 2870 J
SELENIUM 18 5 0.41 U 0.35 U 0.33 U
SODIUM NA NA 23400 J 27000 J 19300 J
THALLIUM 0.24 10 0.1 J 0.11 J 0.11 J
TIN 2200 180
ZINC 1100 65.7 10.5 J 22 J 4.2 J
Field Parameters  (mg/L)
DISSOLVED OXYGEN NA NA 3.88
DISSOLVED OXYGEN - METER NA NA 6.34 2.64 6.61
OXIDATION REDUCTION POTENTIAL  (mV) NA NA -76 -103 145 -91
PH  (S.U.) NA NA 7.19 7.1 7.42 7.22
SPECIFIC CONDUCTANCE  (mS/cm) NA NA 0.31 0.42 0.294 0.3
TEMPERATURE  (°C ) NA NA 5.92 6.34 11.4 5.85
TURBIDITY  (NTU) NA NA 11 18 6.9 13
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ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN POND SURFACE WATER SAMPLES
SWMU 08 - BUILDING 106 POND
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Characterization
Sampling Round
Location HHRA ERA
Sample Number Criteria Criteria
Sample Code
Sample Date
Volatile Organics  (µg/L)
1,1,1-TRICHLOROETHANE 200 76 39 0.3 U 0.3 U
1,1-DICHLOROETHANE 81 47 41 1.9 1.9
1,1-DICHLOROETHENE 7 65 1.5 1.4 1.5
2-BUTANONE 700 2200 0.5 U 7200 6600
2-HEXANONE NA 99 0.5 U 0.9 J 1.1 J
4-METHYL-2-PENTANONE 200 170 0.5 U 530 510
ACETONE 550 1700 1.8 J 440 J 410 J
CHLOROETHANE 4.6 NA 44 1.6 1.6
CIS-1,2-DICHLOROETHENE 6.1 970 30 100 100
ETHYLBENZENE 130 14 0.3 U 11 11
TOLUENE 72 253 0.3 U 110 110
TOTAL XYLENES 21 27 0.3 U 57 56
TRANS-1,2-DICHLOROETHENE 12 970 0.3 U 0.5 J 0.3 U
TRICHLOROETHENE 1.4 47 9.2 4.7 4.5
VINYL CHLORIDE 0.02 930 8.8 22 23
Semivolatile Organics  (µg/L)
1,4-DIOXANE 6.1 22000 5 J 1 U 1.03 U
2-METHYLNAPHTHALENE 0.62 330 0.051 U
2-METHYLPHENOL 180 67 1.08 UR 4 J 3 J
3&4-METHYLPHENOL 18 62 1.08 UR 7 6
ACENAPHTHENE 37 38 0.051 U
ACETOPHENONE 61 NA 1.08 U 7 5 J
BENZYL ALCOHOL 1100 8.6 1.08 U 3 J 3 J
BIS(2-ETHYLHEXYL)PHTHALATE 4.8 0.3 1.08 U 2 J 1.03 J
NAPHTHALENE 0.62 13 0.051 U
PHENANTHRENE 18 3.6 0.051 U
PHENOL 1100 180 1.08 UR 7 6
Total Metals  (µg/L)
ALUMINUM 50 87 328 J 6780 J 8120 J
ANTIMONY 1.5 80 0.29 U 3.1 J 2.9 J
ARSENIC 0.045 148 0.65 U 20.6 J 15.8 J
BARIUM 260 220 113 J 450 J 375 J
BERYLLIUM 4 3.6 0.02 U 0.32 J 0.37 J
CADMIUM 1.8 0.15 0.37 U 9.5 9.3
CALCIUM NA NA 66400 J 240000 J 129000 J
CHROMIUM 11 42 2.5 J 73.4 76.4
COBALT 73 24 0.52 J 24.8 22.5
COPPER 150 1.58 2.1 J 184 J 154 J
IRON 300 1000 1640 J 31100 25800
LEAD 15 1.17 2.9 J 171 185
MAGNESIUM NA NA 9220 J 12400 12000
MANGANESE 50 NA 190 J 4310 3190
NICKEL 73 28.9 1.4 22.9 22.5
POTASSIUM NA NA 3830 J 6900 5560

DOWNGRAD DOWNGRAD DOWNGRAD
0201 02

08SW/SD005
08SW00502

08SW/SD012
08SW01201-D
08SW/SD012

08SW01201
NORMAL
1/10/2005

ORIG
6/5/2005

DUP
6/5/2005
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ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN POND SURFACE WATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA
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Characterization
Sampling Round
Location HHRA ERA
Sample Number Criteria Criteria
Sample Code
Sample Date

DOWNGRAD DOWNGRAD DOWNGRAD
0201 02

08SW/SD005
08SW00502

08SW/SD012
08SW01201-D
08SW/SD012

08SW01201
NORMAL
1/10/2005

ORIG
6/5/2005

DUP
6/5/2005

Total Metals  (µg/L) (Continued)
SELENIUM 18 5 0.22 U 0.63 J 0.48 J
SODIUM NA NA 28900 J 52900 J 50600 J
TIN 2200 180 31.2 J 27.3 J
VANADIUM 3.6 12 1.14 U 12.8 14.1
ZINC 1100 65.7 16.6 U 1700 J 1810 J
Dissolved Metals  (µg/L)
ALUMINUM 50 87 8.6 U 8.35 U 8.35 U
ARSENIC 0.045 148 0.34 U 5.8 J 5.7 J
BARIUM 260 220 111 J 234 J 233 J
CADMIUM 1.8 0.15 0.15 J 0.05 U 0.07 U
CALCIUM NA NA 59300 106000 J 99800 J
CHROMIUM 11 42 0.78 U 0.73 J 0.99 J
COBALT 73 24 0.47 J 8.3 8
COPPER 150 1.58 1.1 J 1.4 U 1.4 U
IRON 300 1000 517 J 7000 7500
LEAD 15 1.17 0.212 J 0.14 J 0.14 J
MAGNESIUM NA NA 8980 J 11600 11400
MANGANESE 50 NA 152 J 2960 2780
NICKEL 73 28.9 5.1 J 6 6.1
POTASSIUM NA NA 3270 J 4730 4710
SELENIUM 18 5 0.29 U 0.15 J 0.14 J
SODIUM NA NA 23600 J 57400 J 55400 J
THALLIUM 0.24 10 0.11 J 0.19 U 0.07 U
TIN 2200 180 1.1 J 0.92 J
ZINC 1100 65.7 3.5 U 6.1 J 5.7 J
Field Parameters  (mg/L)
DISSOLVED OXYGEN NA NA
DISSOLVED OXYGEN - METER NA NA 8.27
OXIDATION REDUCTION POTENTIAL  (mV) NA NA 120.9
PH  (S.U.) NA NA 7.12
SPECIFIC CONDUCTANCE  (mS/cm) NA NA 0.34
TEMPERATURE  (°C ) NA NA 6.15
TURBIDITY  (NTU) NA NA 21

°C - Degrees Celsius.
Data qualifiers (e.g., U, J) are defined in Appendix H.
mg/L - Milligrams per liter.
mS/cm - MilliSiemens per centimeter.
mV - Millivolts.
NTU - nephelometric turbidity units.
S.U. - Standard units.
µg/L - Micrograms per liter.
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ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN TRIBUTARY SURFACE WATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 8

Characterization
Sampling Round
Location HHRA ERA
Sample Number Criterion Criterion
Sample Code
Sample Date
Volatile Organics  (µg/L)
1,1,1-TRICHLOROETHANE 200 76 0.3 U 4.4 1.2 0.3 U 0.3 U 0.3 U
1,1-DICHLOROETHANE 81 47 0.3 U 27 30 0.3 U 0.3 U 0.3 U
1,1-DICHLOROETHENE 7 65 0.3 U 5.6 4.1 0.3 U 0.3 U 0.3 U
2-BUTANONE 700 2200 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 3.3 J
4-METHYL-2-PENTANONE 200 170 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
ACETONE 550 1700 3.9 J 0.5 UJ 0.5 U 0.5 UJ 0.5 U 7.5 J
CIS-1,2-DICHLOROETHENE 6.1 970 0.3 U 1.5 2.8 0.3 U 0.3 U 0.3 U
TRICHLOROETHENE 1.4 47 0.3 U 4.9 2 0.3 U 0.3 U 0.6 J
VINYL ACETATE 0.02 930 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Semivolatile Organics  (µg/L)
1,4-DIOXANE 6.1 22000 5 0.972 U
BIS(2-ETHYLHEXYL)PHTHALATE 4.8 0.3 0.971 U
Total Metals  (µg/L)
ALUMINUM 50 87 25800 J 1380 J
ARSENIC 0.045 148 7.5 J 0.55 U
BARIUM 260 220 207 J 109 J
BERYLLIUM 4 3.6 1.1 J 0.04 U
CADMIUM 1.8 0.15 1.1 0.17 U
CALCIUM NA NA 96000 J 62900 J
CHROMIUM 11 42 23.8 2.6 J
COBALT 73 24 52.4 0.38 J
COPPER 150 1.58 28.4 J 2.6 J
IRON 300 1000 29000 1140 J
LEAD 15 1.17 29.8 3.7 J
MAGNESIUM NA NA 15200 10400 J
MANGANESE 50 NA 6200 10.2 J
MERCURY 1.1 0.0013 0.068 J 0.03 U
NICKEL 73 28.9 47.3 2.6
POTASSIUM NA NA 3110 1290 J
SELENIUM 18 5 0.58 J 0.27 U
SODIUM NA NA 8690 J 9520 J
THALLIUM 0.24 10 0.46 J 0.043 U
TIN 2200 180 0.41 J
VANADIUM 3.6 12 39.8 2.7
ZINC 1100 65.7 79.8 J 18.8 U
Dissolved Metals  (µg/L)
ALUMINUM 50 87 213 62.7 U
ARSENIC 0.045 148 0.42 U 0.3 U
BARIUM 260 220 72.3 J 103 J
CADMIUM 1.8 0.15 0.1 U 0.23 J
CALCIUM NA NA 104000 J 62700

6/7/2005 10/25/2005 1/9/2005 10/25/2005 10/25/2005
NORMAL NORMAL NORMAL NORMAL NORMAL

08SW0020108SP00201 08SP00202 08SW00101 08SW00102
08SP002 08SW/SD001 08SW/SD001 08SW/SD002

02 03 01 03 03
DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD

08SP002
08SW01301
NORMAL

UPGRAD
03

08SW/SD013

10/25/2005

DOWNGRAD



TABLE 3-25

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN TRIBUTARY SURFACE WATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 8

Characterization
Sampling Round
Location HHRA ERA
Sample Number Criterion Criterion
Sample Code
Sample Date 6/7/2005 10/25/2005 1/9/2005 10/25/2005 10/25/2005

NORMAL NORMAL NORMAL NORMAL NORMAL
08SW0020108SP00201 08SP00202 08SW00101 08SW00102

08SP002 08SW/SD001 08SW/SD001 08SW/SD002
02 03 01 03 03

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD

08SP002
08SW01301
NORMAL

UPGRAD
03

08SW/SD013

10/25/2005

DOWNGRAD

Dissolved Metals  (µg/L) (Continued)
CHROMIUM 11 42 0.45 J 0.66 U
COBALT 73 24 7.4 0.25 J
COPPER 150 1.58 1.6 U 1.6 J
IRON 300 1000 260 540 J
LEAD 15 1.17 0.4 J 0.453 J
MAGNESIUM NA NA 14800 10300 J
MANGANESE 50 NA 3190 3.1 J
NICKEL 73 28.9 5.5 5.5 J
POTASSIUM NA NA 1040 1030 J
SELENIUM 18 5 0.14 J 0.5 U
SODIUM NA NA 10000 J 8770 J
THALLIUM 0.24 10 0.09 U 0.05 J
ZINC 1100 65.7 4.6 J 8.7 J
Miscellaneous Parameters  (µg/L)
TOTAL COLIFORM  (CFU/100 mL) NA NA
Field Parameters  (mg/L)
DISSOLVED OXYGEN NA NA 14.41 5.88 11.37 15.81
DISSOLVED OXYGEN - METER NA NA
OXIDATION REDUCTION POTENTIAL  (mV) NA NA 95 203 28.7 125 85
PH  (S.U.) NA NA 9.02 6.85 7.82 8.33 8.73
SPECIFIC CONDUCTANCE  (mS/cm) NA NA 0.095 0.362 0.53 0.15 0.109
TEMPERATURE  (°C ) NA NA 13.78 13.41 9.81 12.48 10.84
TURBIDITY  (NTU) NA NA 9.4 3.9 34 2.5 1.4

>2419.2



TABLE 3-25

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN TRIBUTARY SURFACE WATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 3 OF 8

Characterization
Sampling Round
Location HHRA ERA
Sample Number Criteria Criteria
Sample Code
Sample Date
Volatile Organics  (µg/L)
1,1,1-TRICHLOROETHANE 200 76 0.3 U 0.3 U 0.3 U 13 0.3 U
1,1-DICHLOROETHANE 81 47 0.3 U 0.3 U 0.3 U 4.9 0.3 U
1,1-DICHLOROETHENE 7 65 0.3 U 0.3 U 0.3 U 1.1 0.3 U
2-BUTANONE 700 2200 0.5 U 10 0.9 J 0.5 U 0.5 U
4-METHYL-2-PENTANONE 200 170 0.5 U 0.6 J 0.5 U 0.5 U 0.5 U
ACETONE 550 1700 0.5 UJ 52 J 2.7 J 0.5 UJ 0.5 UJ
CIS-1,2-DICHLOROETHENE 6.1 970 0.3 U 2.4 0.3 U 7.9 0.3 U
TRICHLOROETHENE 1.4 47 0.3 U 1.4 0.3 U 34 0.6 J
VINYL ACETATE 0.02 930 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Semivolatile Organics  (µg/L)
1,4-DIOXANE 6.1 22000 1.02 U 6 3 J 0.962 U
BIS(2-ETHYLHEXYL)PHTHALATE 4.8 0.3 1.02 U 0.99 U 0.971 U 0.962 U
Total Metals  (µg/L)
ALUMINUM 50 87 524 J 964 J 557 J 349 J
ARSENIC 0.045 148 0.36 U 2.5 J 0.36 U 0.22 U
BARIUM 260 220 54.7 J 136 J 73.8 J 48 J
BERYLLIUM 4 3.6 0.04 U 0.04 U 0.02 U 0.02 U
CADMIUM 1.8 0.15 0.19 U 0.21 J 0.18 U 0.06 U
CALCIUM NA NA 74700 J 94700 J 65000 J 24700 J
CHROMIUM 11 42 1.1 J 1.8 1.3 J 0.79 J
COBALT 73 24 0.99 J 2.2 0.23 J 0.13 J
COPPER 150 1.58 2.3 J 4.8 U 2.2 J 2.1 J
IRON 300 1000 433 J 3010 442 J 278 J
LEAD 15 1.17 0.919 J 2.6 0.499 U 0.374 U
MAGNESIUM NA NA 12800 J 23600 8880 J 4850 J
MANGANESE 50 NA 18.8 J 827 6.2 J 7.3 J
MERCURY 1.1 0.0013 0.03 U 0.03 U 0.03 U 0.03 U
NICKEL 73 28.9 13.4 5 1.3 1.1
POTASSIUM NA NA 1310 J 2100 2200 J 1490 J
SELENIUM 18 5 0.48 U 0.2 J 0.12 U 0.094 U
SODIUM NA NA 19400 J 70200 J 16900 J 7210 J
THALLIUM 0.24 10 0.07 U 0.24 U 0.043 U 0.043 U
TIN 2200 180 0.13 U
VANADIUM 3.6 12 1.14 U 1.9 J 1.14 U 1.14 U
ZINC 1100 65.7 31.9 J 29.9 J 21 U 6.4 U
Dissolved Metals  (µg/L)
ALUMINUM 50 87 9.4 U 186 21.9 U
ARSENIC 0.045 148 0.27 U 1.9 J 0.18 U
BARIUM 260 220 50.5 J 131 J 72.9 J
CADMIUM 1.8 0.15 0.28 J 0.09 U 0.21 J
CALCIUM NA NA 72800 98200 J 61800

1/9/2005 1/8/20051/9/2005 6/5/2005 10/25/2005
NORMAL NORMAL ORIGNORMAL NORMAL

08SW00303 08SW00601 08SW0070108SW00301 08SW00302
08SW/SD003 08SW/SD006 08SW/SD00708SW/SD003 08SW/SD003

01 0101 02 03
DOWNGRAD DOWNGRADDOWNGRAD DOWNGRAD DOWNGRAD



TABLE 3-25

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN TRIBUTARY SURFACE WATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 4 OF 8

Characterization
Sampling Round
Location HHRA ERA
Sample Number Criteria Criteria
Sample Code
Sample Date 1/9/2005 1/8/20051/9/2005 6/5/2005 10/25/2005

NORMAL NORMAL ORIGNORMAL NORMAL
08SW00303 08SW00601 08SW0070108SW00301 08SW00302
08SW/SD003 08SW/SD006 08SW/SD00708SW/SD003 08SW/SD003

01 0101 02 03
DOWNGRAD DOWNGRADDOWNGRAD DOWNGRAD DOWNGRAD

Dissolved Metals  (µg/L) (Continued)
CHROMIUM 11 42 0.57 U 0.58 J 0.7 U
COBALT 73 24 1.1 J 1.9 0.27 J
COPPER 150 1.58 1.7 J 2 U 1.9 J
IRON 300 1000 533 J 798 475 J
LEAD 15 1.17 0.223 J 0.66 J 0.244 J
MAGNESIUM NA NA 12300 J 24500 8820 J
MANGANESE 50 NA 13.8 J 834 0.88 J
NICKEL 73 28.9 15.5 J 4.2 5.2 J
POTASSIUM NA NA 1060 J 1920 1820 J
SELENIUM 18 5 0.64 U 0.13 J 0.33 U
SODIUM NA NA 16900 J 73000 J 14400 J
THALLIUM 0.24 10 0.16 J 0.27 U 0.1 J
ZINC 1100 65.7 22.6 J 9.8 J 6.3 J
Miscellaneous Parameters  (µg/L)
TOTAL COLIFORM  (CFU/100 mL) NA NA
Field Parameters  (mg/L)
DISSOLVED OXYGEN NA NA 11.09
DISSOLVED OXYGEN - METER NA NA 12.2 11.36 12.41
OXIDATION REDUCTION POTENTIAL  (mV) NA NA 17.3 109 22.5 42.8
PH  (S.U.) NA NA 7.7 7.97 7.46 7.31
SPECIFIC CONDUCTANCE  (mS/cm) NA NA 0.609 0.365 0.541 0.223
TEMPERATURE  (°C ) NA NA 7.47 11.01 7.62 6.02
TURBIDITY  (NTU) NA NA 12 3.3 11 8.3



TABLE 3-25

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN TRIBUTARY SURFACE WATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 5 OF 8

Characterization
Sampling Round
Location HHRA ERA
Sample Number Criteria Criteria
Sample Code
Sample Date
Volatile Organics  (µg/L)
1,1,1-TRICHLOROETHANE 200 76 0.3 U 0.3 U 0.3 U 0.3 U
1,1-DICHLOROETHANE 81 47 0.3 U 0.3 U 0.3 U 0.3 U
1,1-DICHLOROETHENE 7 65 0.3 U 0.3 U 0.3 U 0.3 U
2-BUTANONE 700 2200 0.5 U 0.5 U 0.5 U 0.5 U
4-METHYL-2-PENTANONE 200 170 0.5 U 0.5 U 0.5 U 0.5 U
ACETONE 550 1700 0.5 UJ 0.5 UJ 2.6 J 0.5 UJ
CIS-1,2-DICHLOROETHENE 6.1 970 0.3 U 0.3 U 0.3 U 0.3 U
TRICHLOROETHENE 1.4 47 0.6 J 0.3 U 0.3 U 0.3 U
VINYL ACETATE 0.02 930 0.5 U 0.5 U 0.5 U 0.5 U
Semivolatile Organics  (µg/L)
1,4-DIOXANE 6.1 22000 0.962 U 6 0.962 U
BIS(2-ETHYLHEXYL)PHTHALATE 4.8 0.3 0.962 U 0.98 U 1 J
Total Metals  (µg/L)
ALUMINUM 50 87 324 J 21.9 U 282 J
ARSENIC 0.045 148 0.21 U 0.42 U 0.26 U
BARIUM 260 220 43.2 J 80.2 J 60 J
BERYLLIUM 4 3.6 0.02 U 0.02 U 0.02 U
CADMIUM 1.8 0.15 0.11 U 0.15 J 0.07 J
CALCIUM NA NA 23400 J 47000 J 62800 J
CHROMIUM 11 42 0.92 J 0.32 J 0.66 J
COBALT 73 24 0.13 J 0.85 J 0.47 J
COPPER 150 1.58 2.1 J 2.7 U 1.9 U
IRON 300 1000 245 J 93.2 393
LEAD 15 1.17 0.369 U 0.069 U 0.43 J
MAGNESIUM NA NA 4980 J 8870 10100
MANGANESE 50 NA 4.8 J 97 102
MERCURY 1.1 0.0013 0.03 U 0.03 U 0.03 U
NICKEL 73 28.9 1.2 1 0.79 J
POTASSIUM NA NA 1530 J 1520 976
SELENIUM 18 5 0.094 U 0.094 U 0.094 U
SODIUM NA NA 7540 J 22500 J 21200 J
THALLIUM 0.24 10 0.043 U 0.1 U 0.1 U
TIN 2200 180 0.048 U 0.048 U
VANADIUM 3.6 12 1.14 U 1.14 U 1.14 U
ZINC 1100 65.7 6.8 U 16.4 J 9.7 J
Dissolved Metals  (µg/L)
ALUMINUM 50 87 8.6 U 17.2 U 8.35 U 8.35 U
ARSENIC 0.045 148 0.2 U 0.13 U 0.41 U 0.12 U
BARIUM 260 220 40 J 41 J 79 J 61.6 J
CADMIUM 1.8 0.15 0.05 J 0.08 J 0.11 U 0.06 U
CALCIUM NA NA 22700 23400 47300 J 60200 J

6/5/2005 10/25/2005 6/5/20051/9/2005 1/9/2005
NORMALDUP DUP NORMAL NORMAL

08SW00701-F-D 08SW00702 08SW01101 08SW0150108SW00701-D
08SW/SD007 08SW/SD007 08SW/SD011 08SW/SD01508SW/SD007

02 03 0201 01
DOWNGRAD DOWNGRADDOWNGRAD DOWNGRADDOWNGRAD



TABLE 3-25

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN TRIBUTARY SURFACE WATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 6 OF 8

Characterization
Sampling Round
Location HHRA ERA
Sample Number Criteria Criteria
Sample Code
Sample Date 6/5/2005 10/25/2005 6/5/20051/9/2005 1/9/2005

NORMALDUP DUP NORMAL NORMAL
08SW00701-F-D 08SW00702 08SW01101 08SW0150108SW00701-D

08SW/SD007 08SW/SD007 08SW/SD011 08SW/SD01508SW/SD007
02 03 0201 01

DOWNGRAD DOWNGRADDOWNGRAD DOWNGRADDOWNGRAD

Dissolved Metals  (µg/L) (Continued)
CHROMIUM 11 42 0.52 U 0.58 U 0.25 J 0.22 J
COBALT 73 24 0.14 J 0.14 J 0.86 J 0.12 J
COPPER 150 1.58 1.7 J 1.7 J 1.8 U 1.2 U
IRON 300 1000 177 J 171 J 30.7 J 31.1 J
LEAD 15 1.17 0.069 U 0.069 U 0.13 J 0.069 U
MAGNESIUM NA NA 4590 J 4840 J 8840 10000
MANGANESE 50 NA 1.8 J 1.4 J 86.5 51.5
NICKEL 73 28.9 2 J 2.3 J 1.3 0.38 J
POTASSIUM NA NA 1200 J 1180 J 1500 941
SELENIUM 18 5 0.34 U 0.37 U 0.094 U 0.094 U
SODIUM NA NA 6020 J 5970 J 22300 J 21800 J
THALLIUM 0.24 10 0.08 J 0.07 J 0.1 U 0.11 U
ZINC 1100 65.7 4.7 J 4.5 J 16.2 J 5.9 J
Miscellaneous Parameters  (µg/L)
TOTAL COLIFORM  (CFU/100 mL) NA NA
Field Parameters  (mg/L)
DISSOLVED OXYGEN NA NA 7.93
DISSOLVED OXYGEN - METER NA NA
OXIDATION REDUCTION POTENTIAL  (mV) NA NA 176
PH  (S.U.) NA NA 7.67
SPECIFIC CONDUCTANCE  (mS/cm) NA NA 0.292
TEMPERATURE  (°C ) NA NA 11.8
TURBIDITY  (NTU) NA NA 16



TABLE 3-25

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN TRIBUTARY SURFACE WATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 7 OF 8

Characterization
Sampling Round
Location HHRA ERA
Sample Number Criteria Criteria
Sample Code
Sample Date
Volatile Organics  (µg/L)
1,1,1-TRICHLOROETHANE 200 76 0.3 U 0.9 J 0.3 U 0.3 U
1,1-DICHLOROETHANE 81 47 0.3 U 1.4 0.3 U 0.3 U
1,1-DICHLOROETHENE 7 65 0.3 U 0.3 U 0.3 U 0.3 U
2-BUTANONE 700 2200 0.5 U 0.5 U 0.5 U 0.5 U
4-METHYL-2-PENTANONE 200 170 0.5 U 0.5 U 0.5 U 0.5 U
ACETONE 550 1700 0.5 U 0.5 U 0.5 U 0.5 U
CIS-1,2-DICHLOROETHENE 6.1 970 0.3 U 3.4 1.4 0.3 U
TRICHLOROETHENE 1.4 47 0.3 U 7.7 1.2 0.3 U
VINYL ACETATE 0.02 930 0.5 U 0.5 U 0.5 U 0.5 U
Semivolatile Organics  (µg/L)
1,4-DIOXANE 6.1 22000
BIS(2-ETHYLHEXYL)PHTHALATE 4.8 0.3
Total Metals  (µg/L)
ALUMINUM 50 87
ARSENIC 0.045 148
BARIUM 260 220
BERYLLIUM 4 3.6
CADMIUM 1.8 0.15
CALCIUM NA NA
CHROMIUM 11 42
COBALT 73 24
COPPER 150 1.58
IRON 300 1000
LEAD 15 1.17
MAGNESIUM NA NA
MANGANESE 50 NA
MERCURY 1.1 0.0013
NICKEL 73 28.9
POTASSIUM NA NA
SELENIUM 18 5
SODIUM NA NA
THALLIUM 0.24 10
TIN 2200 180
VANADIUM 3.6 12
ZINC 1100 65.7
Dissolved Metals  (µg/L)
ALUMINUM 50 87
ARSENIC 0.045 148
BARIUM 260 220
CADMIUM 1.8 0.15
CALCIUM NA NA

10/25/2005 10/25/2005 10/25/200510/25/2005
NORMALNORMAL NORMAL NORMAL

08SW01502 08SW01701 08SW01801 08SW02001
08SW/SD015 08SW/SD017 08SW/SD018 08SW/SD020

03 03 0303
DOWNGRADDOWNGRAD DOWNGRAD DOWNGRAD



TABLE 3-25

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN TRIBUTARY SURFACE WATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 8 OF 8

Characterization
Sampling Round
Location HHRA ERA
Sample Number Criteria Criteria
Sample Code
Sample Date 10/25/2005 10/25/2005 10/25/200510/25/2005

NORMALNORMAL NORMAL NORMAL
08SW01502 08SW01701 08SW01801 08SW02001
08SW/SD015 08SW/SD017 08SW/SD018 08SW/SD020

03 03 0303
DOWNGRADDOWNGRAD DOWNGRAD DOWNGRAD

Dissolved Metals  (µg/L) (Continued)
CHROMIUM 11 42
COBALT 73 24
COPPER 150 1.58
IRON 300 1000
LEAD 15 1.17
MAGNESIUM NA NA
MANGANESE 50 NA
NICKEL 73 28.9
POTASSIUM NA NA
SELENIUM 18 5
SODIUM NA NA
THALLIUM 0.24 10
ZINC 1100 65.7
Miscellaneous Parameters  (µg/L)
TOTAL COLIFORM  (CFU/100 mL) NA NA
Field Parameters  (mg/L)
DISSOLVED OXYGEN NA NA 10.16 6.56 10.06 7
DISSOLVED OXYGEN - METER NA NA
OXIDATION REDUCTION POTENTIAL  (mV) NA NA 181 191 -2 177
PH  (S.U.) NA NA 7.47 7.41 7.42 7.19
SPECIFIC CONDUCTANCE  (mS/cm) NA NA 0.38 0.136 0.484 0.237
TEMPERATURE  (°C ) NA NA 11.89 11.01 12.32 8.65
TURBIDITY  (NTU) NA NA 1.5 1.6 8.8 2.4

°C - Degrees Celsius.
Data qualifiers (e.g., U, J) are defined in Appendix H.
DOWNGRAD - Location is a downgradient location.
UPGRAD - Location is an upgradient location
ERA - Ecological risk assessment.
HHRA - Human health risk assessment.
mg/L - Milligrams per liter.
mS/cm - MilliSiemens per centimeter.
mV - Millivolts
NA - No applicable criterion.
NTU - Nephelometric turbidity units.
S.U. - Standard units.
µg/L - Micrograms per liter.
CFU/100 mL - Colony-forming units per 100 milliliters.
Black background indicates values that exceed at least one of the criteria.
Blank cells indicate no data are available.



TABLE 3-26

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN MAIN STREAM SURFACE WATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 3

Characterization
Sampling Round
Location HHRA ERA
Sample Number Criterion Criterion
Sample Code
Sample Date
Volatile Organics  (µg/L)
ACETONE 550 1700 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ 0.5 UJ
Total Metals  (µg/L)
ALUMINUM 50 87 635 J 56.7 J 710 J 41.8 U
BARIUM 260 220 35.6 J 69.1 J 37.9 J 65.3 J
CADMIUM 1.8 0.15 0.05 U 0.06 J 0.05 U 0.07 J
CALCIUM NA NA 35000 J 58400 J 32200 J 59400 J
CHROMIUM 11 42 0.97 J 0.39 J 0.89 J 0.66 J
COBALT 73 24 0.18 J 0.12 J 0.23 J 0.27 J
COPPER 150 1.58 1 J 1.6 U 0.99 J 1.9 U
IRON 300 1000 501 J 83.8 588 J 67.8
LEAD 15 1.17 0.407 U 0.13 J 0.492 U 0.09 J
MAGNESIUM NA NA 6810 J 11400 6210 J 9760
MANGANESE 50 NA 7.3 J 55.2 16.4 J 156
NICKEL 73 28.9 1.2 0.42 J 1.3 0.63 J
POTASSIUM NA NA 1080 J 1320 1030 J 1430
SODIUM NA NA 16300 J 28700 J 14200 J 24300 J
Dissolved Metals  (µg/L)
BARIUM 260 220 31.5 J 63.3 J 33.1 J 65 J
CADMIUM 1.8 0.15 0.14 J 0.05 U 0.04 J 0.06 U
CALCIUM NA NA 34600 56500 J 31200 58700 J
CHROMIUM 11 42 0.46 U 0.2 J 0.49 U 0.44 J
COBALT 73 24 0.15 J 0.088 U 0.14 J 0.21 J
COPPER 150 1.58 0.74 J 1.2 U 0.84 J 1.4 U
IRON 300 1000 239 J 7.1 J 245 J 8.1 J
LEAD 15 1.17 0.181 J 0.1 J 0.193 J 0.27 J
MAGNESIUM NA NA 6540 J 10900 6250 J 9580
MANGANESE 50 NA 1.8 J 40.9 2.4 J 137
NICKEL 73 28.9 2.7 J 0.45 J 2.7 J 0.75 J
POTASSIUM NA NA 770 J 1280 801 J 1380
SODIUM NA NA 13200 J 27900 J 12200 J 23600 J
THALLIUM 0.24 10 0.11 J 0.1 U 0.12 J 0.13 U
ZINC 1100 65.7 1.8 U 1.2 J 2 U 2.2 J
Field Parameters  (mg/L)
DISSOLVED OXYGEN NA NA 9.3
DISSOLVED OXYGEN - METER NA NA 12.99 13.54
OXIDATION REDUCTION POTENTIAL  (mV) NA NA 32.3 184 40.5
PH  (S.U.) NA NA 7.45 7.35 7.2
SPECIFIC CONDUCTANCE  (mS/cm) NA NA 0.33 0.347 0.301
TEMPERATURE  (°C ) NA NA 5.1 10.39 4.68
TURBIDITY  (NTU) NA NA 12 2 9.7

1/9/2005 6/5/2005 10/25/2005 1/9/2005 6/5/2005
NORMAL NORMAL NORMAL NORMAL NORMAL

08SW00801 08SW00802 08SW00803 08SW00901 08SW00902
08SW/SD008 08SW/SD008 08SW/SD008 08SW/SD009 08SW/SD009

01 02 03 01 02
DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD



TABLE 3-26

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN MAIN STREAM SURFACE WATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 3

Characterization
Sampling Round
Location HHRA ERA
Sample Number Criterion Criterion
Sample Code
Sample Date
Volatile Organics  (µg/L)
ACETONE 550 1700 0.5 U 0.5 UJ 4.5 J 0.5 UJ 1.1 J 2.4 J
Total Metals  (µg/L)
ALUMINUM 50 87 517 J 23.7 U
BARIUM 260 220 53.2 J 57.4 J
CADMIUM 1.8 0.15 0.06 J 0.06 J
CALCIUM NA NA 42800 J 47100 J
CHROMIUM 11 42 0.88 J 0.46 J
COBALT 73 24 0.62 J 0.088 U
COPPER 150 1.58 1.9 U 2.2 U
IRON 300 1000 637 28.4 J
LEAD 15 1.17 0.48 J 0.07 J
MAGNESIUM NA NA 6420 8370
MANGANESE 50 NA 178 10.2
NICKEL 73 28.9 1.3 0.26 J
POTASSIUM NA NA 1190 1210
SODIUM NA NA 14500 J 19600 J
Dissolved Metals  (µg/L)
BARIUM 260 220 53.1 J 59.1 J
CADMIUM 1.8 0.15 0.05 U 0.05 U
CALCIUM NA NA 46100 J 47200 J
CHROMIUM 11 42 0.21 J 0.47 J
COBALT 73 24 0.22 J 0.088 U
COPPER 150 1.58 1.4 U 1.6 U
IRON 300 1000 56.7 6.15 U
LEAD 15 1.17 0.19 J 0.14 J
MAGNESIUM NA NA 6620 8500
MANGANESE 50 NA 99.8 12
NICKEL 73 28.9 0.8 J 0.36 J
POTASSIUM NA NA 1180 1210
SODIUM NA NA 15400 J 19800 J
THALLIUM 0.24 10 0.1 U 0.09 U
ZINC 1100 65.7 2.2 J 1.4 J
Field Parameters  (mg/L)
DISSOLVED OXYGEN NA NA 8.88 3.48 5.48 5.16
DISSOLVED OXYGEN - METER NA NA
OXIDATION REDUCTION POTENTIAL  (mV) NA NA 175 155 186 187
PH  (S.U.) NA NA 7.35 7.12 7.02 6.88
SPECIFIC CONDUCTANCE  (mS/cm) NA NA 0.323 0.23 0.267 0.329
TEMPERATURE  (°C ) NA NA 9.53 10.76 9.7 9.16
TURBIDITY  (NTU) NA NA 13 2.7 1.7 0.75

10/25/200510/25/2005 6/5/2005 10/25/200510/25/2005
NORMAL NORMAL

6/5/2005
NORMALNORMAL NORMAL NORMAL

08SW0210108SW01002 08SW01401 08SW0140208SW00903
08SW/SD014 08SW/SD014

08SW01001
08SW/SD02108SW/SD009 08SW/SD010 08SW/SD010

0303 02 0303 02
DOWNGRADUPGRAD DOWNGRAD DOWNGRADDOWNGRAD UPGRAD



TABLE 3-26

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN MAIN STREAM SURFACE WATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 3 OF 3

Characterization
Sampling Round
Location HHRA ERA
Sample Number Criterion Criterion
Sample Code
Sample Date 10/25/200510/25/2005 6/5/2005 10/25/200510/25/2005

NORMAL NORMAL
6/5/2005

NORMALNORMAL NORMAL NORMAL
08SW0210108SW01002 08SW01401 08SW0140208SW00903

08SW/SD014 08SW/SD014
08SW01001

08SW/SD02108SW/SD009 08SW/SD010 08SW/SD010
0303 02 0303 02

DOWNGRADUPGRAD DOWNGRAD DOWNGRADDOWNGRAD UPGRAD

°C -Degrees Celsius.
Data qualifiers (e.g., U, J) are defined in Appendix H.
DOWNGRAD - Location is a downgradient location.
UPGRAD - Location is an upgradient location.
mg/L - Milligrams per liter.
mS/cm - MilliSiemens per centimeter.
mV - Millivolts.
NTU - Nephelometric turbidity units.
S.U. - Standard units.
µg/L - Micrograms per liter.



TABLE 3-27

DESCRIPTIVE STATISTICS FOR POND SEDIMENT SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 2

Parameter
HHRA 

Criterion
ERA 

Criterion
Frequency of 

Detection
Range of

Non-Detects
Mean 

Concentration
Average of Positive 

Detects Sample with Maximum Detection
Volatile Organics  (µg/kg)
1,1,1-TRICHLOROETHANE 1200000 213 3/5 178 J 17300000 J 1.73 - 13.7 4780037 7966726 08SD004011224
1,1-DICHLOROETHANE 51000 0.575 5/5 5 J 1100000 J -- 308056 308056 08SD004011224
1,1-DICHLOROETHENE 12000 19.4 4/5 14 J 1500000 J 1.73 364039 455048 08SD004011224
2-BUTANONE 2200000 42.4 1/5 870 J 870 J 13.7 - 19960 3679 870 08SD012010006
4-METHYL-2-PENTANONE 530000 25.1 1/5 40 J 40 J 13.7 - 19960 3513 40.0 08SD012010006
ACETONE 1400000 9.9 1/5 210 J 210 J 59 - 19960 3551 210 08SD012010006
CARBON DISULFIDE 36000 23.9 1/5 14 J 14 J 1.73 - 19960 3506 14.0 08SD005011224
CHLOROETHANE 3000 NA 3/5 220 J 59880 J 13.7 - 59.3 21036 35048 08SD004010012
CIS-1,2-DICHLOROETHENE 4300 654 4/5 2300 390000 J 1.73 138260 172825 08SD004011224
ETHYLBENZENE 400000 175 1/5 6 J 6 J 13.7 - 19960 3506 6.00 08SD012010006
TOLUENE 520000 1220 5/5 15 J 95000 J -- 31020 31020 08SD004011224
TOTAL XYLENES 27000 433 3/5 15 J 550 15015 - 19960 3618 200 08SD005010012
TRANS-1,2-DICHLOROETHENE 6900 654 2/5 25 J 51000 J 1.73 - 19960 12207 25513 08SD004011224
TRICHLOROETHENE 710 112 4/5 2100 J 27800000 J 1.73 6625220 8281525 08SD004011224
VINYL CHLORIDE 79 202 1/5 54 54 1.73 - 19960 3514 54.0 08SD005011224
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE 5600 20.2 3/4 14 230 J 4.51 119 158 08SD004010012, 08SD004011224
3&4-METHYLPHENOL 31000 52.4 3/5 280 J 1200 J 91.5 - 119 537 860 08SD004011224
ACENAPHTHENE 370000 6.71 3/4 6 J 120 J 39.5 42.4 50.0 08SD004011224
ACENAPHTHYLENE 370000 5.87 1/4 25 J 25 J 4.51 - 59.5 19.2 25.0 08SD005010012
BENZO(A)ANTHRACENE 620 108 2/4 21 J 74 J 39.5 - 59.5 36.1 47.5 08SD005010012
BENZO(A)PYRENE 62 150 2/4 18 94 39.5 - 59.5 40.4 56.0 08SD005010012
BENZO(B)FLUORANTHENE 620 10400 1/4 100 100 4.51 - 59.5 37.9 100 08SD005010012
BENZO(G,H,I)PERYLENE 50000 170 2/4 28 160 39.5 - 59.5 59.4 94.0 08SD005010012
BENZO(K)FLUORANTHENE 6200 240 1/4 46 46 4.51 - 59.5 24.4 46.0 08SD005010012
BIS(2-ETHYLHEXYL)PHTHALATE 35000 182 5/5 170 J 35000 J -- 8684 8684 08SD004011224
BUTYL BENZYL PHTHALATE 1200000 1970 1/5 210 J 210 J 118 - 401 136 210 08SD005011224
CHRYSENE 62000 166 2/4 27 J 140 J 39.5 - 59.5 54.1 83.5 08SD005010012
DI-N-BUTYL PHTHALATE 610000 1114 2/5 180 J 590 J 91.5 - 401 215 385 08SD004011224
FLUORANTHENE 230000 423 2/4 26 J 110 J 39.5 - 59.5 46.4 68.0 08SD005010012
FLUORENE 270000 77.4 3/4 5 J 130 J 39.5 46.9 56.0 08SD004011224
INDENO(1,2,3-CD)PYRENE 620 200 2/4 18 110 39.5 - 59.5 44.4 64.0 08SD005010012
ISOSAFROLE NA NA 1/5 250 J 250 J 91.5 - 401 141 250 08SD005010012
NAPHTHALENE 5600 176 4/4 5 J 360 J -- 156 156 08SD004011224
PHENANTHRENE 230000 204 4/4 33 J 2000 J -- 718 718 08SD004011224
PHENOL 1800000 49.1 1/5 650 J 650 J 91.5 - 401 203 650 08SD004011224
PYRENE 230000 195 2/4 35 J 180 J 39.5 - 59.5 66.1 108 08SD005010012
Inorganics  (mg/kg)
ALUMINUM 7600 NA 1/1 5630 5630 -- 5630 5630 08SD012010006
ARSENIC 0.39 9.79 1/1 2.5 J 2.5 J -- 2.50 2.50 08SD012010006
BARIUM 540 NA 1/1 49.1 J 49.1 J -- 49.1 49.1 08SD012010006
BERYLLIUM 15 NA 1/1 0.2 J 0.2 J -- 0.200 0.200 08SD012010006
CADMIUM 3.7 0.99 1/1 2 2 -- 2.00 2.00 08SD012010006

Minimum 
Concentration

Maximum 
Concentration



TABLE 3-27

DESCRIPTIVE STATISTICS FOR POND SEDIMENT SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 2

Parameter
HHRA 

Criterion
ERA 

Criterion
Frequency of 

Detection
Range of

Non-Detects
Mean 

Concentration
Average of Positive 

Detects Sample with Maximum Detection
Minimum 

Concentration
Maximum 

Concentration
Inorganics  (mg/kg) (Continued)
CALCIUM NA NA 1/1 2550 J 2550 J -- 2550 2550 08SD012010006
CHROMIUM 210 43.4 1/1 26.5 J 26.5 J -- 26.5 26.5 08SD012010006
COBALT 140 50 1/1 2.9 J 2.9 J -- 2.90 2.90 08SD012010006
COPPER 310 31.6 1/1 32.8 J 32.8 J -- 32.8 32.8 08SD012010006
IRON 2300 NA 1/1 8360 J 8360 J -- 8360 8360 08SD012010006
LEAD 400 35.8 1/1 45.8 J 45.8 J -- 45.8 45.8 08SD012010006
MAGNESIUM NA NA 1/1 743 J 743 J -- 743 743 08SD012010006
MANGANESE 180 NA 1/1 79.6 J 79.6 J -- 79.6 79.6 08SD012010006
MERCURY 2.3 0.174 1/1 0.033 J 0.033 J -- 0.0330 0.0330 08SD012010006
NICKEL 160 22.7 1/1 5 J 5 J -- 5.00 5.00 08SD012010006
POTASSIUM NA NA 1/1 482 J 482 J -- 482 482 08SD012010006
TIN 4700 NA 1/1 3.9 J 3.9 J -- 3.90 3.90 08SD012010006
VANADIUM 7.8 NA 1/1 13.6 J 13.6 J -- 13.6 13.6 08SD012010006
ZINC 2300 121 1/1 236 J 236 J -- 236 236 08SD012010006

Data qualifiers (e.g., U, J) are defined in Appendix H.
ERA - Ecological risk assessment.
HHRA - Human health risk assessment.
mg/kg - Milligrams per kilogram.
NA - No applicable criterion.
µg/kg - Micrograms per kilogram.



TABLE 3-28

DESCRIPTIVE STATISTICS FOR DOWNGRADIENT
TRIBUTARY SEDIMENT SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

Parameter
HHRA 

Criterion
ERA 

Criterion
Frequency of 

Detection
Range of 

Non-Detects
Mean 

Concentration
Average of Positive 

Detects
Sample with 

Maximum Detection
Volatile Organics  (µg/kg)
1,1,1-TRICHLOROETHANE 1200000 213 1/7 2 J 2 J 1.15 - 1.5 0.851 2.00 08SD007010006
TRICHLOROETHENE 710 112 2/7 2 J 4 J 1.15 - 1.5 1.34 3.00 08SD006010006
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE 5600 20.2 1/5 6 J 6 J 3.95 - 4.25 2.85 6.00 08SD001010006
ACENAPHTHYLENE 370000 5.87 1/5 11 11 3.95 - 4.25 3.85 11.0 08SD001010006
ANTHRACENE 2200000 57.2 1/5 10 10 3.95 - 4.25 3.65 10.0 08SD001010006
BENZO(A)ANTHRACENE 620 108 1/5 51 J 51 J 3.95 - 4.25 11.9 51.0 08SD001010006
BENZO(A)PYRENE 62 150 1/5 69 69 3.95 - 4.25 15.5 69.0 08SD001010006
BENZO(B)FLUORANTHENE 620 10400 1/5 140 140 3.95 - 4.25 29.7 140 08SD001010006
BENZO(G,H,I)PERYLENE 50000 170 1/5 120 120 3.95 - 4.25 25.7 120 08SD001010006
BENZO(K)FLUORANTHENE 6200 240 1/5 67 67 3.95 - 4.25 15.1 67.0 08SD001010006
BIS(2-ETHYLHEXYL)PHTHALATE 35000 182 4/12 240 J 680 80.1 - 87.8 178 450 08SD001010006
CHRYSENE 62000 166 1/5 100 J 100 J 3.95 - 4.25 21.7 100 08SD001010006
DI-N-BUTYL PHTHALATE 610000 1114 1/12 130 J 130 J 80.1 - 99.9 50.6 130 08SD002020006
DIBENZO(A,H)ANTHRACENE 62 33 1/5 20 20 3.95 - 4.25 5.65 20.0 08SD001010006
FLUORANTHENE 230000 423 1/5 85 85 3.95 - 4.25 18.7 85.0 08SD001010006
INDENO(1,2,3-CD)PYRENE 620 200 1/5 81 81 3.95 - 4.25 17.9 81.0 08SD001010006
NAPHTHALENE 5600 176 1/5 8 J 8 J 3.95 - 4.25 3.25 8.00 08SD001010006
PHENANTHRENE 230000 204 2/5 10 36 3.95 - 4.25 10.4 23.0 08SD001010006
PYRENE 230000 195 4/5 6 J 210 J 4.12 46.6 57.8 08SD001010006
Inorganics  (mg/kg)
ALUMINUM 7600 NA 2/2 12800 17800 -- 15300 15300 08SD011010006
ANTIMONY 3.1 NA 1/2 0.92 J 0.92 J 0.29 0.533 0.920 08SD015010006
ARSENIC 0.39 9.79 2/2 5.1 J 18.7 J -- 11.9 11.9 08SD015010006
BARIUM 540 NA 2/2 58.9 J 133 J -- 96.0 96.0 08SD015010006
BERYLLIUM 15 NA 2/2 0.5 2.2 -- 1.35 1.35 08SD015010006
CADMIUM 3.7 0.99 2/2 0.2 J 0.86 -- 0.530 0.530 08SD015010006
CALCIUM NA NA 2/2 1710 J 7450 J -- 4580 4580 08SD015010006
CHROMIUM 210 43.4 2/2 16.9 J 60.4 J -- 38.7 38.7 08SD015010006
COBALT 140 50 2/2 5.3 J 27.8 J -- 16.6 16.6 08SD015010006
COPPER 310 31.6 2/2 8.7 J 15.9 J -- 12.3 12.3 08SD015010006
IRON 2300 NA 2/2 18200 J 71900 J -- 45050 45050 08SD015010006
LEAD 400 35.8 2/2 9.8 J 34.9 J -- 22.4 22.4 08SD015010006
MAGNESIUM NA NA 2/2 1740 J 1880 J -- 1810 1810 08SD015010006
MANGANESE 180 NA 2/2 336 J 3130 J -- 1733 1733 08SD015010006
MERCURY 2.3 0.174 2/2 0.022 J 0.029 J -- 0.0255 0.0255 08SD011010006
NICKEL 160 22.7 2/2 11.3 J 17.1 J -- 14.2 14.2 08SD015010006
POTASSIUM NA NA 2/2 788 J 1410 J -- 1099 1099 08SD011010006
SELENIUM 39 NA 2/2 0.22 J 0.75 J -- 0.485 0.485 08SD015010006
VANADIUM 7.8 NA 2/2 28.6 J 53.1 J -- 40.9 40.9 08SD015010006
ZINC 2300 121 2/2 26.3 J 93.3 J -- 59.8 59.8 08SD015010006

Data qualifiers (e.g., U, J) are defined in Appendix H.
ERA - Ecological risk assessment.
HHRA - Human health risk assessment.
mg/kg - Milligrams per kilogram.
NA - No applicable criterion.
µg/kg - Micrograms per kilogram.

Minimum 
Concentration

Maximum 
Concentration



TABLE 3-29

DESCRIPTIVE STATISTICS FOR DOWNGRADIENT
MAIN STREAM SEDIMENT SAMPLES

SWMU 08 - BUILDING 106 POND
NSWC CRANE

CRANE, INDIANA

Parameter
HHRA 

Criterion
ERA 

Criterion
Frequency of 

Detection
Range of

Non-Detects
Mean 

Concentration
Average of Positive 

Detects Sample with Maximum Detection
Volatile Organics  (µg/kg)
1,1,1-TRICHLOROETHANE 1200000 213 1/3 2 J 2 J 1.2 - 1.25 1.08 2.00 08SD009010006
TRICHLOROETHENE 710 112 1/3 3 J 3 J 1.24 - 1.25 1.42 3.00 08SD008010006
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE 5600 20.2 1/2 13 13 3.97 7.49 13.0 08SD009010006
BENZO(A)ANTHRACENE 620 108 2/2 9 12 -- 10.5 10.5 08SD009010006
BENZO(A)PYRENE 62 150 2/2 10 10 -- 10.0 10.0 08SD008010006, 08SD009010006
BENZO(B)FLUORANTHENE 620 10400 2/2 11 13 -- 12.0 12.0 08SD009010006
BENZO(G,H,I)PERYLENE 50000 170 2/2 13 14 -- 13.5 13.5 08SD008010006
BENZO(K)FLUORANTHENE 6200 240 2/2 9 10 -- 9.50 9.50 08SD008010006
BIS(2-ETHYLHEXYL)PHTHALATE 35000 182 1/5 210 J 210 J 80.6 - 95.7 76.1 210 08SD009010006
CHRYSENE 62000 166 2/2 11 12 -- 11.5 11.5 08SD009010006
FLUORANTHENE 230000 423 2/2 10 13 -- 11.5 11.5 08SD008010006
INDENO(1,2,3-CD)PYRENE 620 200 2/2 10 11 -- 10.5 10.5 08SD009010006
NAPHTHALENE 5600 176 1/2 6 J 6 J 3.97 3.99 6.00 08SD009010006
PHENANTHRENE 230000 204 1/2 14 14 4.27 8.07 14.0 08SD008010006
PYRENE 230000 195 2/2 18 J 25 J -- 21.5 21.5 08SD008010006
Inorganics  (mg/kg)
ALUMINUM 7600 NA 1/1 11800 11800 -- 11800 11800 08SD014010006
ANTIMONY 3.1 NA 1/1 1.4 J 1.4 J -- 1.40 1.40 08SD014010006
ARSENIC 0.39 9.79 1/1 19.7 J 19.7 J -- 19.7 19.7 08SD014010006
BARIUM 540 NA 1/1 83.3 J 83.3 J -- 83.3 83.3 08SD014010006
BERYLLIUM 15 NA 1/1 1.6 1.6 -- 1.60 1.60 08SD014010006
CADMIUM 3.7 0.99 1/1 0.79 0.79 -- 0.790 0.790 08SD014010006
CALCIUM NA NA 1/1 1540 J 1540 J -- 1540 1540 08SD014010006
CHROMIUM 210 43.4 1/1 61.2 J 61.2 J -- 61.2 61.2 08SD014010006
COBALT 140 50 1/1 18.9 J 18.9 J -- 18.9 18.9 08SD014010006
COPPER 310 31.6 1/1 11.6 J 11.6 J -- 11.6 11.6 08SD014010006
IRON 2300 NA 1/1 71400 J 71400 J -- 71400 71400 08SD014010006
LEAD 400 35.8 1/1 27.6 J 27.6 J -- 27.6 27.6 08SD014010006
MAGNESIUM NA NA 1/1 855 J 855 J -- 855 855 08SD014010006
MANGANESE 180 NA 1/1 1790 J 1790 J -- 1790 1790 08SD014010006
MERCURY 2.3 0.174 1/1 0.04 J 0.04 J -- 0.0400 0.0400 08SD014010006
NICKEL 160 22.7 1/1 17.5 J 17.5 J -- 17.5 17.5 08SD014010006
POTASSIUM NA NA 1/1 735 J 735 J -- 735 735 08SD014010006
SELENIUM 39 NA 1/1 0.59 J 0.59 J -- 0.590 0.590 08SD014010006
VANADIUM 7.8 NA 1/1 54.3 J 54.3 J -- 54.3 54.3 08SD014010006
ZINC 2300 121 1/1 59.3 J 59.3 J -- 59.3 59.3 08SD014010006

Data qualifiers (e.g., U, J) are defined in Appendix H.
ERA - Ecological risk assessment.
HHRA - Human health risk assessment.
mg/kg - Milligrams per kilogram.
NA - No applicable criterion.
µg/kg - Micrograms per kilogram.

Minimum 
Concentration

Maximum 
Concentration



TABLE 3-30

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN POND SEDIMENT SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 2

Characterization
Sampling Round
Location HHRA ERA
Sample Number Criterion Criterion
Sample Code
Depth Range
Sample Date
Volatile Organics  (µg/kg)
1,1,1-TRICHLOROETHANE 1200000 213 6600000 J 17300000 J 178 J 13.7 U 1.73 U 1.59 U
1,1-DICHLOROETHANE 51000 0.575 440000 J 1100000 J 200 J 75 5 J 84 J
1,1-DICHLOROETHENE 12000 19.4 320000 J 1500000 J 178 J 14 J 1.73 U 1.59 U
2-BUTANONE 2200000 42.4 19960 UJ 15015 UJ 59.3 U 13.7 U 870 J 79 J
4-METHYL-2-PENTANONE 530000 25.1 19960 UJ 15015 UJ 59.3 U 13.7 UJ 40 J 10 J
ACETONE 1400000 9.9 19960 UJ 15015 UJ 59.3 UJ 59 U 210 J 120 J
CARBON DISULFIDE 36000 23.9 19960 UJ 15015 UJ 59.3 U 14 J 1.73 U 1.59 U
CHLOROETHANE 3000 NA 59880 J 45045 J 59.3 U 13.7 U 220 J 180
CIS-1,2-DICHLOROETHENE 4300 654 290000 J 390000 J 9000 2300 1.73 U 1.59 U
ETHYLBENZENE 400000 175 19960 UJ 15015 UJ 59.3 U 13.7 U 6 J 1.59 UJ
TOLUENE 520000 1220 59880 J 95000 J 178 J 15 J 27 J 13 J
TOTAL XYLENES 27000 433 19960 UJ 15015 UJ 550 15 J 35 J 6 J
TRANS-1,2-DICHLOROETHENE 6900 654 19960 UJ 51000 J 59.3 U 25 J 1.73 U 1.59 U
TRICHLOROETHENE 710 112 5300000 J 27800000 J 24000 2100 J 1.73 U 1.59 U
VINYL CHLORIDE 79 202 19960 UJ 15015 UJ 59.3 U 54 1.73 U 1.59 U
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE 5600 20.2 230 J 230 J 14 4.51 U
3&4-METHYLPHENOL 31000 52.4 1100 J 1200 J 119 U 91.5 U 280 J 109 U
ACENAPHTHENE 370000 6.71 39.5 UJ 120 J 24 J 6 J
ACENAPHTHYLENE 370000 5.87 39.5 UJ 59.5 UJ 25 J 4.51 U
BENZO(A)ANTHRACENE 620 108 39.5 UJ 59.5 UJ 74 J 21 J
BENZO(A)PYRENE 62 150 39.5 UJ 59.5 UJ 94 18
BENZO(B)FLUORANTHENE 620 10400 39.5 UJ 59.5 UJ 100 4.51 U
BENZO(G,H,I)PERYLENE 50000 170 39.5 UJ 59.5 UJ 160 28
BENZO(K)FLUORANTHENE 6200 240 39.5 UJ 59.5 UJ 46 4.51 U
BIS(2-ETHYLHEXYL)PHTHALATE 35000 182 6000 J 35000 J 950 170 J 1300 J 690 J
BUTYL BENZYL PHTHALATE 1200000 1970 401 UJ 302 UJ 119 U 210 J 118 U 109 U
CHRYSENE 62000 166 39.5 UJ 59.5 UJ 140 J 27 J
DI-N-BUTYL PHTHALATE 610000 1114 401 UJ 590 J 119 U 91.5 U 180 J 109 U
FLUORANTHENE 230000 423 39.5 UJ 59.5 UJ 110 J 26 J
FLUORENE 270000 77.4 39.5 UJ 130 J 33 J 5 J
INDENO(1,2,3-CD)PYRENE 620 200 39.5 UJ 59.5 UJ 110 18
ISOSAFROLE NA NA 401 UJ 302 UJ 250 J 91.5 U 118 U 109 U
NAPHTHALENE 5600 176 240 J 360 J 20 5 J
PHENANTHRENE 230000 204 470 J 2000 J 370 J 33 J
PHENOL 1800000 49.1 401 UJ 650 J 119 U 91.5 U 118 U 109 U
PYRENE 230000 195 39.5 UJ 59.5 UJ 180 J 35 J
Inorganics  (mg/kg)
ALUMINUM 7600 NA 5630 7000
ARSENIC 0.39 9.79 2.5 J 3 J
BARIUM 540 NA 49.1 J 42.1 J

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
02 02

DOWNGRAD DOWNGRAD

08SW/SD012 08SW/SD012
01 01

08SW/SD004 08SW/SD004 08SW/SD005 08SW/SD005
01 01

08SD004010012 08SD004011224 08SD005010012 08SD005011224 08SD012010006 08SD012010006-D
ORIG DUPNORMAL NORMAL NORMAL NORMAL

0 - 1 1 - 2 0 - 1 1 - 2
1/10/2005 1/10/2005 1/10/2005 1/10/2005

0 - 0.5 0 - 0.5
6/5/2005 6/5/2005



TABLE 3-30

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN POND SEDIMENT SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 2

Characterization
Sampling Round
Location HHRA ERA
Sample Number Criterion Criterion
Sample Code
Depth Range
Sample Date

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
02 02

DOWNGRAD DOWNGRAD

08SW/SD012 08SW/SD012
01 01

08SW/SD004 08SW/SD004 08SW/SD005 08SW/SD005
01 01

08SD004010012 08SD004011224 08SD005010012 08SD005011224 08SD012010006 08SD012010006-D
ORIG DUPNORMAL NORMAL NORMAL NORMAL

0 - 1 1 - 2 0 - 1 1 - 2
1/10/2005 1/10/2005 1/10/2005 1/10/2005

0 - 0.5 0 - 0.5
6/5/2005 6/5/2005

Inorganics  (mg/kg) (Continued)
BERYLLIUM 15 NA 0.2 J 0.28 J
CADMIUM 3.7 0.99 2 2
CALCIUM NA NA 2550 J 1510 J
CHROMIUM 210 43.4 26.5 J 53.1 J
COBALT 140 50 2.9 J 4.3 J
COPPER 310 31.6 32.8 J 34.1 J
IRON 2300 NA 8360 J 8870 J
LEAD 400 35.8 45.8 J 47.4 J
MAGNESIUM NA NA 743 J 698 J
MANGANESE 180 NA 79.6 J 76.7 J
MERCURY 2.3 0.174 0.033 J 0.026 J
NICKEL 160 22.7 5 J 5.9 J
POTASSIUM NA NA 482 J 587 J
TIN 4700 NA 3.9 J 7.9 J
VANADIUM 7.8 NA 13.6 J 17 J
ZINC 2300 121 236 J 294 J

Data qualifiers (e.g., U, J) are defined in Appendix H.
DOWNGRAD - Location is a downgradient location.
UPGRAD - Location is an upgradient location.
ERA - Ecological risk assessment.
HHRA - human health risk assessmentH.
mg/kg - Milligrams per kilogram.
NA - No applicable criterion.
µg/kg - Micrograms per kilogram.
Black background indicates values that exceed at least one of the criteria.
Blank cells indicate no data are available.



TABLE 3-31

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN TRIBUTARY SEDIMENT SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 3
Characterization
Sampling Round
Location HHRA ERA
Sample Number Criterion Criterion
Sample Code
Depth Range
Sample Date
Volatile Organics  (µg/kg)
1,1,1-TRICHLOROETHANE 1200000 213 1.46 U 1.27 U 1.15 U 1.2 U
TRICHLOROETHENE 710 112 1.46 U 1.27 U 1.15 U 4 J
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE 5600 20.2 6 J 4.19 U 3.95 U 4.12 U
ACENAPHTHYLENE 370000 5.87 11 4.19 U 3.95 U 4.12 U
ANTHRACENE 2200000 57.2 10 4.19 U 3.95 U 4.12 U
BENZO(A)ANTHRACENE 620 108 51 J 4.19 U 3.95 U 4.12 U
BENZO(A)PYRENE 62 150 69 4.19 U 3.95 U 4.12 U
BENZO(B)FLUORANTHENE 620 10400 140 4.19 U 3.95 U 4.12 U
BENZO(G,H,I)PERYLENE 50000 170 120 4.19 U 3.95 U 4.12 U
BENZO(K)FLUORANTHENE 6200 240 67 4.19 U 3.95 U 4.12 U
BIS(2-ETHYLHEXYL)PHTHALATE 35000 182 680 250 J 85.1 U 630 80.1 U 240 J 83.6 U 85.5 U
CHRYSENE 62000 166 100 J 4.19 U 3.95 U 4.12 U
DI-N-BUTYL PHTHALATE 610000 1114 99.9 U 87.1 U 85.1 U 130 J 80.1 U 91.5 UJ 83.6 U 85.5 U
DIBENZO(A,H)ANTHRACENE 62 33 20 4.19 U 3.95 U 4.12 U
FLUORANTHENE 230000 423 85 4.19 U 3.95 U 4.12 U
INDENO(1,2,3-CD)PYRENE 620 200 81 4.19 U 3.95 U 4.12 U
NAPHTHALENE 5600 176 8 J 4.19 U 3.95 U 4.12 U
PHENANTHRENE 230000 204 36 10 3.95 U 4.12 U
PYRENE 230000 195 210 J 8 J 6 J 4.12 U
Inorganics  (mg/kg)
ALUMINUM 7600 NA
ANTIMONY 3.1 NA
ARSENIC 0.39 9.79
BARIUM 540 NA
BERYLLIUM 15 NA
CADMIUM 3.7 0.99
CALCIUM NA NA
CHROMIUM 210 43.4
COBALT 140 50
COPPER 310 31.6
IRON 2300 NA
LEAD 400 35.8
MAGNESIUM NA NA
MANGANESE 180 NA
MERCURY 2.3 0.174
NICKEL 160 22.7
POTASSIUM NA NA
SELENIUM 39 NA
VANADIUM 7.8 NA
ZINC 2300 121

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
01 02 01 02 01 02 01 02

08SD001010006 08SD001020006 08SD002010006 08SD002020006 08SD003010006 08SD003020006 08SD006010006 08SD006020006
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5
1/9/2005 6/5/2005 1/9/2005 6/5/2005 1/9/2005 6/5/2005 1/9/2005 6/5/2005

08SW/SD00608SW/SD00608SW/SD00308SW/SD00308SW/SD00208SW/SD00208SW/SD00108SW/SD001



TABLE 3-31

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN TRIBUTARY SEDIMENT SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 3
Characterization
Sampling Round
Location HHRA ERA
Sample Number Criterion Criterion
Sample Code
Depth Range
Sample Date
Volatile Organics  (ug/kg)
1,1,1-TRICHLOROETHANE 1200000 213 2 J 2 J 1.5 U 1.04 U 1.34 U
TRICHLOROETHENE 710 112 2 J 2 J 1.5 U 1.04 U 1.34 UJ
Semivolatile Organics  (ug/kg)
2-METHYLNAPHTHALENE 5600 20.2 4.25 U 4.24 U
ACENAPHTHYLENE 370000 5.87 4.25 U 4.24 U
ANTHRACENE 2200000 57.2 4.25 U 4.24 U
BENZO(A)ANTHRACENE 620 108 4.25 U 4.24 U
BENZO(A)PYRENE 62 150 4.25 U 4.24 U
BENZO(B)FLUORANTHENE 620 10400 4.25 U 4.24 U
BENZO(G,H,I)PERYLENE 50000 170 4.25 U 4.24 U
BENZO(K)FLUORANTHENE 6200 240 4.25 U 4.24 U
BIS(2-ETHYLHEXYL)PHTHALATE 35000 182 86.3 U 86 U 86.3 U 82.2 U 180 J 87.8 U
CHRYSENE 62000 166 4.25 U 4.24 U
DI-N-BUTYL PHTHALATE 610000 1114 86.3 U 86 U 86.3 U 82.2 U 69.7 U 87.8 U
DIBENZO(A,H)ANTHRACENE 62 33 4.25 U 4.24 U
FLUORANTHENE 230000 423 4.25 U 4.24 U
INDENO(1,2,3-CD)PYRENE 620 200 4.25 U 4.24 U
NAPHTHALENE 5600 176 4.25 U 4.24 U
PHENANTHRENE 230000 204 4.25 U 4.24 U
PYRENE 230000 195 7 J 6 J
Inorganics  (mg/kg)
ALUMINUM 7600 NA 17800 8400 12800
ANTIMONY 3.1 NA 0.29 U 0.59 J 0.92 J
ARSENIC 0.39 9.79 5.1 J 4.4 J 18.7 J
BARIUM 540 NA 58.9 J 64.8 J 133 J
BERYLLIUM 15 NA 0.5 0.27 J 2.2
CADMIUM 3.7 0.99 0.2 J 1.8 0.86
CALCIUM NA NA 1710 J 189000 J 7450 J
CHROMIUM 210 43.4 16.9 J 22.7 J 60.4 J
COBALT 140 50 5.3 J 4.4 J 27.8 J
COPPER 310 31.6 8.7 J 16.3 J 15.9 J
IRON 2300 NA 18200 J 11800 J 71900 J
LEAD 400 35.8 9.8 J 263 J 34.9 J
MAGNESIUM NA NA 1740 J 11700 J 1880 J
MANGANESE 180 NA 336 J 290 J 3130 J
MERCURY 2.3 0.174 0.029 J 0.1 J 0.022 J
NICKEL 160 22.7 11.3 J 48.7 J 17.1 J
POTASSIUM NA NA 1410 J 889 J 788 J
SELENIUM 39 NA 0.22 J 0.21 J 0.75 J
VANADIUM 7.8 NA 28.6 J 56.4 J 53.1 J
ZINC 2300 121 26.3 J 157 J 93.3 J

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD DOWNGRAD
02 0201 01 02 02

08SW/SD007 08SW/SD007 08SW/SD007 08SW/SD011 08SW/SD013 08SW/SD015
08SD007010006 08SD007010006-D 08SD007020006 08SD011010006 08SD013010006 08SD015010006

ORIG DUP NORMAL NORMAL NORMAL NORMAL
0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

1/9/2005 1/9/2005 6/5/2005 6/5/2005 6/5/2005 6/5/2005



TABLE 3-31

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN TRIBUTARY SEDIMENT SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 3 OF 3
Characterization
Sampling Round
Location HHRA ERA
Sample Number Criterion Criterion
Sample Code
Depth Range
Sample Date

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD DOWNGRAD
02 0201 01 02 02

08SW/SD007 08SW/SD007 08SW/SD007 08SW/SD011 08SW/SD013 08SW/SD015
08SD007010006 08SD007010006-D 08SD007020006 08SD011010006 08SD013010006 08SD015010006

ORIG DUP NORMAL NORMAL NORMAL NORMAL
0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

1/9/2005 1/9/2005 6/5/2005 6/5/2005 6/5/2005 6/5/2005

Data qualifiers (e.g., U, J) are defined in Appendix H.
DOWNGRAD - Location is a downgradient location.
UPGRAD - Location is an upgradient location.
ERA - Ecological risk assessment.
HHRA - Human health risk assessment.
mg/kg - Milligrams per kilogram.
NA - No applicable criterion.
µg/kg - Micrograms per kilogram.
Black background indicates values that exceed at least one of the criteria.
Blank cells indicate no data are available.



TABLE 3-32

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN MAIN STREAM SEDIMENT SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

Characterization
Sampling Round
Location HHRA ERA
Sample Number Criterion Criterion
Sample Code
Depth Range
Sample Date
Volatile Organics  (µg/kg)
1,1,1-TRICHLOROETHANE 1200000 213 1.2 U 2 J 1.39 U 1.25 U
TRICHLOROETHENE 710 112 3 J 1.24 U 1.39 U 1.25 U
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE 5600 20.2 3.97 U 13
BENZO(A)ANTHRACENE 620 108 9 12
BENZO(A)PYRENE 62 150 10 10
BENZO(B)FLUORANTHENE 620 10400 11 13
BENZO(G,H,I)PERYLENE 50000 170 14 13
BENZO(K)FLUORANTHENE 6200 240 10 9
BIS(2-ETHYLHEXYL)PHTHALATE 35000 182 80.6 U 95.7 U 210 J 80.6 U 93.3 U 84 U
CHRYSENE 62000 166 11 12
FLUORANTHENE 230000 423 13 10
INDENO(1,2,3-CD)PYRENE 620 200 10 11
NAPHTHALENE 5600 176 3.97 U 6 J
PHENANTHRENE 230000 204 14 4.27 U
PYRENE 230000 195 25 J 18 J
Inorganics  (mg/kg)
ALUMINUM 7600 NA 19600 11800
ANTIMONY 3.1 NA 2.2 J 1.4 J
ARSENIC 0.39 9.79 27.6 J 19.7 J
BARIUM 540 NA 247 J 83.3 J
BERYLLIUM 15 NA 3.1 1.6
CADMIUM 3.7 0.99 0.62 0.79
CALCIUM NA NA 2970 J 1540 J
CHROMIUM 210 43.4 132 J 61.2 J
COBALT 140 50 71.2 J 18.9 J
COPPER 310 31.6 12 J 11.6 J
IRON 2300 NA 120000 J 71400 J
LEAD 400 35.8 66.2 J 27.6 J
MAGNESIUM NA NA 1580 J 855 J
MANGANESE 180 NA 7160 J 1790 J
MERCURY 2.3 0.174 0.084 J 0.04 J
NICKEL 160 22.7 42.6 J 17.5 J
POTASSIUM NA NA 1010 J 735 J
SELENIUM 39 NA 1.3 J 0.59 J
VANADIUM 7.8 NA 99.3 J 54.3 J
ZINC 2300 121 56.7 J 59.3 J

Data qualifiers (e.g., U, J) are defined in Appendix H.
DOWNGRAD - Location is a downgradient location.
UPGRAD - Location is an upgradient location.
ERA - Ecological risk assessment.
HHRA - Human health risk assessment.
mg/kg - Milligrams per kilogram.
NA - No applicable criterion.
µ/kg - Micrograms per kilogram.
Black background indicates values that exceed at least one of the criteria.
Blank cells indicate no data are available.

0 - 0.5 0 - 0.5
6/5/2005 6/5/20051/9/2005 6/5/2005 1/9/2005 6/5/2005

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5
NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

08SD010010006 08SD01401000608SD008010006 08SD008020006 08SD009010006 08SD009020006
08SW/SD010 08SW/SD014

01 02
08SW/SD008 08SW/SD008 08SW/SD009 08SW/SD009

01 02
UPGRAD DOWNGRAD

02 02
DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD



TABLE 3-33

DESCRIPTIVE STATISTICS FOR DOWNGRADIENT SHALLOW BEDROCK AND OVERBURDEN GROUNDWATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 2

Parameter
HHRA 

Criterion
Frequency 

of Detection
Range of Non-

Detects
Mean 

Concentration
Average of Positive 

Detects
Sample with 

Maximum Detection
Volatile Organics (ug/L)
1,1,1-TRICHLOROETHANE 200 9/18 1.2 850 0.3 - 0.3 60.88 121.61 08GWTW002
1,1,2-TRICHLOROETHANE 0.2 1/18 4.1 4.1 0.3 - 0.3 0.37 4.10 08GWTW002
1,1-DICHLOROETHANE 81 13/18 1.3 2500 0.3 - 0.3 160.01 221.50 08GWTW002
1,1-DICHLOROETHENE 7 7/18 3.8 200 0.3 - 0.3 16.05 41.04 08GWTW002
1,2-DICHLOROETHANE 0.12 1/18 7.8 7.8 0.3 - 0.3 0.58 7.80 08GWTW002
2-BUTANONE 700 1/18 81 81 0.5 - 0.5 4.74 81.00 08GWTW002
2-HEXANONE NA 1/18 1.8 J 1.8 J 0.5 - 0.5 0.34 1.80 08GWTW002
ACETONE 550 4/18 2.3 J 69 J 0.5 - 4.2 5.32 22.60 08GWTW002
BENZENE 0.35 3/18 0.6 J 1.3 0.3 - 0.3 0.28 0.90 08GWTW002
CHLOROETHANE 4.6 9/18 1.1 5900 0.5 - 0.5 330.69 661.12 08GWTW002
CIS-1,2-DICHLOROETHENE 6.1 10/18 0.9 J 380 0.3 - 0.3 37.18 66.80 08GWTW002
ETHYLBENZENE 130 1/18 0.8 J 0.8 J 0.3 - 0.3 0.19 0.80 08GWTW002
TOLUENE 72 1/18 87 87 0.3 - 0.3 4.98 87.00 08GWTW002
TOTAL XYLENES 21 1/18 4.4 4.4 0.3 - 0.3 0.39 4.40 08GWTW002
TRANS-1,2-DICHLOROETHENE 12 2/18 0.9 J 15 0.3 - 0.3 1.02 7.95 08GWTW002
TRICHLOROETHENE 1.4 11/18 0.54 J 180 0.3 - 0.3 16.20 26.41 08GWTW006
VINYL CHLORIDE 0.02 7/18 0.72 J 120 0.3 - 0.3 8.67 22.06 08GWTW002
Semivolatile Organics (ug/L)   
1,4-DIOXANE 6.1 10/17 3 J 64 J 0.94 - 1.3 9.28 15.40 08GWTW002
2,4-DIMETHYLPHENOL 73 1/8 2 J 2 J 0.94 - 1.3 0.70 2.00 08GWTW002
2-METHYLNAPHTHALENE 0.62 1/8 0.08 J 0.08 J 0.052 - 1.3 0.29 0.08 08GWTW002
3&4-METHYLPHENOL 18 1/8 22 22 0.94 - 1.3 3.20 22.00 08GWTW002
FLUORANTHENE 150 1/8 0.07 J 0.07 J 0.052 - 1.3 0.29 0.07 08GWTW004
FLUORENE 24 1/8 0.11 0.11 0.052 - 1.3 0.30 0.11 08GWTW002
PHENANTHRENE 18 2/8 0.08 J 0.17 0.052 - 1.3 0.31 0.13 08GWTW002
PHENOL 1100 1/8 2 J 2 J 0.94 - 1.3 0.70 2.00 08GWTW002
PYRENE 18 1/8 0.11 J 0.11 J 0.052 - 1.3 0.30 0.11 08GWTW004
Energetics (ug/L)   
4-AMINO-2,6-DINITROTOLUENE 0.73 1/4 0.58 J 0.58 J 0.25 - 0.26 0.24 0.58 08GWTW002
HMX 180 1/4 3.9 J 3.9 J 0.25 - 0.26 1.07 3.90 08GWTW002
Total Metals (ug/L)   
ALUMINUM 50 5/8 63.4 J 68200 J 21.7 - 33.8 11045.36 17664.68 08GWT00601
ANTIMONY 1.5 1/8 1.9 J 1.9 J 0.085 - 0.27 0.31 1.90 08GWTW002
ARSENIC 0.045 6/8 3.7 J 26.4 J 0.34 - 0.46 9.01 11.95 08GWT00601
BARIUM 260 8/8 46 J 589 J  - 141.35 141.35 08GWT00601
BERYLLIUM 4 2/8 0.29 J 6.1 J 0.02 - 0.23 0.83 3.20 08GWT00601
CADMIUM 1.8 7/8 0.06 J 4.9 J 0.16 - 0.16 1.90 2.16 08GWTW004
CALCIUM NA 8/8 16900 J 97500 J  - 49687.50 49687.50 08GWT00601
CHROMIUM 11 7/8 0.23 J 34.9 0.94 - 0.94 10.88 12.36 08GWT00601
COBALT 73 8/8 2.3 J 80 J  - 16.74 16.74 08GWTW004
COPPER 150 5/8 0.64 J 41.7 J 1.9 - 2.5 12.97 20.09 08GWT00601
IRON 300 8/8 48.5 J 45600  - 15551.56 15551.56 08GWT00601
LEAD 15 5/8 0.18 J 112 J 0.069 - 0.09 28.30 45.26 08GWTW002

Minimum 
Concentration

Maximum 
Concentration



TABLE 3-33

DESCRIPTIVE STATISTICS FOR DOWNGRADIENT SHALLOW BEDROCK AND OVERBURDEN GROUNDWATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 2

Parameter
HHRA 

Criterion
Frequency 

of Detection
Range of Non-

Detects
Mean 

Concentration
Average of Positive 

Detects
Sample with 

Maximum Detection
Minimum 

Concentration
Maximum 

Concentration
MAGNESIUM NA 8/8 3430 J 22400  - 11213.75 11213.75 08GWT00801
MANGANESE 50 8/8 73.6 J 4120 J  - 1587.70 1587.70 08GWTW004
MERCURY 1.1 2/8 0.049 J 0.071 J 0.03 - 0.03 0.03 0.06 08GWTW001
NICKEL 73 7/8 3.9 J 41.3 0.1 - 0.1 19.38 22.14 08GWT00601
POTASSIUM NA 8/8 922 5590 J  - 2276.50 2276.50 08GWT00201
SELENIUM 18 6/8 0.18 J 2.3 0.094 - 0.2 0.80 1.05 08GWTW004
SODIUM NA 8/8 1570 J 304000 J  - 68507.50 68507.50 08GWTW002
THALLIUM 0.24 4/8 0.18 J 0.58 J 0.043 - 0.23 0.18 0.30 08GWT00601
TIN 2200 4/8 0.43 J 6.8 J 0.048 - 0.53 1.13 2.16 08GWTW002
VANADIUM 3.6 4/8 11.2 J 38.3 1.14 - 1.14 12.66 24.75 08GWT00601
ZINC 1100 6/8 6.4 J 871 J 1.7 - 4 231.56 308.27 08GWT00601
Dissolved Metals (ug/L)   
ANTIMONY 1.5 1/4 1.8 J 1.8 J 0.16 - 0.5 0.56 1.80 08GWTW002
ARSENIC 0.045 2/4 1.5 J 11 J 0.047 - 0.46 3.19 6.25 08GWTW002
BARIUM 260 4/4 23.1 J 121 J  - 64.53 64.53 08GWT00601
CADMIUM 1.8 2/4 0.68 J 3.1 J 0.25 - 0.28 1.01 1.89 08GWTW004
CALCIUM NA 4/4 16100 69300 J  - 41325.00 41325.00 08GWT00601
CHROMIUM 11 2/4 0.17 J 11.7 J 0.95 - 0.96 3.21 5.94 08GWTW002
COBALT 73 4/4 0.28 J 35.9 J  - 11.65 11.65 08GWTW004
COPPER 150 3/4 0.61 J 8.4 J 1.9 - 1.9 2.69 3.27 08GWTW002
IRON 300 4/4 57.2 6380 J  - 2478.30 2478.30 08GWTW004
LEAD 15 2/4 0.16 J 2.5 J 0.11 - 0.12 0.69 1.33 08GWTW002
MAGNESIUM NA 4/4 4240 J 8590 J  - 6375.00 6375.00 08GWTW001
MANGANESE 50 4/4 9.7 J 2380 J  - 872.93 872.93 08GWTW004
NICKEL 73 4/4 3.6 J 15.8 J  - 9.63 9.63 08GWTW004
POTASSIUM NA 4/4 705 J 4610 J  - 2243.25 2243.25 08GWTW001
SELENIUM 18 4/4 0.27 J 3.1  - 1.52 1.52 08GWT00601
SODIUM NA 3/4 6500 J 316000 J 2490 - 2490 130436.25 173500.00 08GWTW002
THALLIUM 0.24 1/4 0.06 J 0.06 J 0.043 - 0.14 0.04 0.06 08GWTW004
TIN 2200 1/4 1.1 J 1.1 J 0.05 - 0.12 0.31 1.10 08GWTW002
VANADIUM 3.6 1/4 1.8 J 1.8 J 1.14 - 1.14 0.88 1.80 08GWTW002
ZINC 1100 2/4 24.6 J 486 J 4 - 4.4 128.70 255.30 08GWTW004
Miscellaneous Parameters (CFU/100 mL)   
FECAL COLIFORM NA 2/4 0.3 5 0.1 - 1 1.46 2.65 08GWTW001
Field Parameters   
DISSOLVED OXYGEN (mg/L) NA 4/4 0.26 2.41  - 1.13 1.13 08GWT00202
DISSOLVED OXYGEN - METER (mg/L) NA 4/4 0.29 7.79  - 3.56 3.56 08GWTW001
OXIDATION REDUCTION POTENTIAL (MV NA 8/8 -109.1 216.1  - 25.76 25.76 08GWT00802
PH (S.U.) NA 8/8 5.78 7.27  - 6.52 6.52 08GWTW001
SPECIFIC CONDUCTANCE (MS/CM) NA 8/8 0.12 1.577  - 0.54 0.54 08GWTW002
TEMPERATURE (C ) NA 8/8 7.94 19.01  - 13.98 13.98 08GWT00802
TURBIDITY (NTU) NA 8/8 0.87 1000 >  - 393.48 393.48 08GWTW001
TURBIDITY (NTU) NA 8/8 0.87 1000 >  - 393.48 393.48 08GWTW004



TABLE 3-34

DESCRIPTIVE STATISTICS FOR DOWNGRADIENT INTERMEDIATE ZONE GROUNDWATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

Parameter
HHRA 

Criterion
Frequency of 

Detection
Range of Non-

Detects
Mean 

Concentration
Average of Positve 

Detects
Sample with 

Maximum Detection
Volatile Organics  (µg/L)
1,1,1-TRICHLOROETHANE 200 9/9 7.5 3900 --- 1087 1087 08GWT00502
1,1,2-TRICHLOROETHANE 0.2 6/9 2.4 9.9 0.3 3.81 5.63 08GWT00501
1,1-DICHLOROETHANE 81 8/9 4 450 0.3 204 229 08GWT00102
1,1-DICHLOROETHENE 7 9/9 1.6 2600 --- 740 740 08GWT00502
1,2-DICHLOROETHANE 0.12 6/9 0.9 J 3.3 0.3 1.45 2.10 08GWT00502
ACETONE 550 1/9 2.9 J 2.9 J 0.5 0.544 2.90 08GWT00502
CHLOROETHANE 4.6 6/9 1.8 4.2 0.5 1.81 2.58 08GWT00102
CHLOROFORM 0.17 6/9 0.8 J 2 0.3 0.917 1.30 08GWT00101
CIS-1,2-DICHLOROETHENE 6.1 6/9 8.1 300 0.3 74.2 111 08GWT00102
TETRACHLOROETHENE 0.1 2/9 0.8 J 1.4 0.3 0.361 1.10 08GWT00502
TOLUENE 72 1/9 0.5 J 0.5 J 0.3 0.189 0.500 08GWT00301
TRANS-1,2-DICHLOROETHENE 12 6/9 1.4 14 0.3 3.58 5.30 08GWT00502
TRICHLOROETHENE 1.4 6/9 1.9 8200 0.3 2023 3034 08GWT00102
VINYL CHLORIDE 0.02 6/9 2 5 0.3 2.35 3.45 08GWT00301
Semivolatile Organics  (µg/L)
1,4-DIOXANE 6.1 7/9 3 J 150 0.99 - 1 53.3 68.4 08GWT00301
Total Metals  (µg/L)
ALUMINUM 50 4/4 48.5 J 308 J --- 137 137 08GWT00501
ARSENIC 0.045 1/4 0.8 J 0.8 J 0.34 - 0.72 0.379 0.800 08GWT00901
BARIUM 260 4/4 30.3 J 44.4 J --- 36.3 36.3 08GWT00901
BERYLLIUM 4 2/4 0.2 J 0.28 J 0.02 - 0.04 0.128 0.240 08GWT00901
CADMIUM 1.8 4/4 0.12 J 0.9 J --- 0.390 0.390 08GWT00501
CALCIUM NA 4/4 47600 J 103000 J --- 79525 79525 08GWT00901
CHROMIUM 11 4/4 0.4 J 2.5 --- 1.14 1.14 08GWT00101
COBALT 73 4/4 10.2 J 306 J --- 91.2 91.2 08GWT00901
COPPER 150 1/4 3.4 J 3.4 J 1.8 - 2.7 1.65 3.40 08GWT00501
IRON 300 4/4 88 J 9510 J --- 2637 2637 08GWT00901
LEAD 15 3/4 0.19 J 0.56 J 0.12 0.258 0.323 08GWT00501
MAGNESIUM NA 4/4 31300 J 64600 J --- 45650 45650 08GWT00901
MANGANESE 50 4/4 178 J 10700 J --- 4117 4117 08GWT00901
NICKEL 73 4/4 15.3 J 820 J --- 270 270 08GWT00901
POTASSIUM NA 4/4 3140 J 8050 J --- 5105 5105 08GWT00901
SELENIUM 18 2/4 0.28 J 1 J 0.1 - 0.13 0.349 0.640 08GWT00901
SODIUM NA 4/4 28600 J 48000 J --- 41025 41025 08GWT00101
ZINC 1100 4/4 8.9 J 310 J --- 116 116 08GWT00901
Field Parameters  (mg/L)
DISSOLVED OXYGEN NA 5/5 0.24 8.78 --- 3.93 3.93 08GWT00102
OXIDATION REDUCTION POTENTIAL  (mV) NA 5/5 227 709 --- 371 371 08GWT00902
PH  (S.U.) NA 5/5 4.22 5.62 --- 4.96 4.96 08GWT00102
SPECIFIC CONDUCTANCE  (mS/cm) NA 5/5 0.431 1.008 --- 0.723 0.723 08GWT01201
TEMPERATURE  (°C ) NA 5/5 15.89 18.39 --- 17.4 17.4 08GWT00302
TURBIDITY  (NTU) NA 5/5 3 9.2 --- 6.68 6.68 08GWT00302

°C - Celsius
Data qualifiers (e.g., U, J) are defined in Appendix H.
HHRA - Human health risk assessment.
mg/L - Milligrams per liter.
mS/cm - MilliSiemens per centimeter.
mV - Millivolts.
NA - No applicable criterion.
NTU - Nephelometric turbidity units.
S.U. - Standard units.
µg/L - Micrograms per liter.

Minimum 
Concentration

Maximum 
Concentration
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Parameter
HHRA 

Criterion
Frequency of 

Detection
Range of

Non-Detects
Mean 

Concentration
Average of Positve 

Detects
Sample with Maximum 

Detection
Volatile Organics  (µg/L)
1,1,1-TRICHLOROETHANE 200 1/6 1.5 1.5 0.3 0.375 1.5 08GWT01401
1,1-DICHLOROETHANE 81 1/6 0.9 J 0.9 J 0.3 0.275 0.9 08GWT01401
1,1-DICHLOROETHENE 7 1/6 0.8 J 0.8 J 0.3 0.258 0.8 08GWT01401
ACETONE 550 2/6 5 J 12 J 0.5 3 8.5 08GWT01301
Semivolatile Organics  (µg/L)
1,4-DIOXANE 6.1 2/6 32 44 0.971 - 4.04 13.3 38 08GWT01101
Total Metals  (µg/L)
ALUMINUM 50 1/2 5210 J 5210 J 14.4 2609 5210 08GWT01101
ARSENIC 0.045 2/2 3.8 J 4.5 J --- 4.15 4.15 08GWT01101
BARIUM 260 2/2 38.5 J 89.1 J --- 63.8 63.8 08GWT01101
BERYLLIUM 4 1/2 0.44 J 0.44 J 0.02 0.225 0.44 08GWT01101
CADMIUM 1.8 2/2 0.06 J 0.13 J --- 0.095 0.095 08GWT01101
CALCIUM NA 2/2 12000 J 93000 J --- 52500 52500 08GWT01001
CHROMIUM 11 2/2 0.27 J 10.3 --- 5.29 5.29 08GWT01101
COBALT 73 2/2 1.4 10.2 --- 5.8 5.8 08GWT01101
COPPER 150 1/2 7.1 J 7.1 J 1.5 3.93 7.1 08GWT01101
IRON 300 2/2 400 13400 --- 6900 6900 08GWT01101
LEAD 15 2/2 0.13 J 6 --- 3.07 3.07 08GWT01101
MAGNESIUM NA 2/2 6100 27900 --- 17000 17000 08GWT01001
MANGANESE 50 2/2 110 533 --- 322 322 08GWT01101
MERCURY 1.1 1/2 0.07 J 0.07 J 0.03 0.0425 0.07 08GWT01101
NICKEL 73 2/2 7.7 22.8 --- 15.3 15.3 08GWT01101
POTASSIUM NA 2/2 2690 3270 --- 2980 2980 08GWT01101
SELENIUM 18 2/2 0.31 J 0.76 J --- 0.535 0.535 08GWT01101
SODIUM NA 2/2 34300 J 43000 J --- 38650 38650 08GWT01001
TIN 2200 1/2 0.4 J 0.4 J 0.1 0.225 0.4 08GWT01101
VANADIUM 3.6 1/2 10.9 10.9 1.14 5.74 10.9 08GWT01101
ZINC 1100 1/2 23.4 J 23.4 J 2.8 12.4 23.4 08GWT01101
Dissolved Metals  (ug/L)
ALUMINUM 50 1/1 15.1 J 15.1 J --- 15.1 15.1 08GWT01101
BARIUM 260 1/1 55.1 J 55.1 J --- 55.1 55.1 08GWT01101
CALCIUM NA 1/1 12600 J 12600 J --- 12600 12600 08GWT01101
CHROMIUM 11 1/1 0.18 J 0.18 J --- 0.18 0.18 08GWT01101
COBALT 73 1/1 5.8 5.8 --- 5.8 5.8 08GWT01101
IRON 300 1/1 24.3 J 24.3 J --- 24.3 24.3 08GWT01101
MAGNESIUM NA 1/1 5520 5520 --- 5520 5520 08GWT01101
MANGANESE 50 1/1 370 370 --- 370 370 08GWT01101
NICKEL 73 1/1 13.1 13.1 --- 13.1 13.1 08GWT01101
POTASSIUM NA 1/1 2300 2300 --- 2300 2300 08GWT01101
SELENIUM 18 1/1 0.84 J 0.84 J --- 0.84 0.84 08GWT01101
SODIUM NA 1/1 36700 J 36700 J --- 36700 36700 08GWT01101
ZINC 1100 1/1 2.6 J 2.6 J --- 2.6 2.6 08GWT01101

Minimum 
Concentration

Maximum 
Concentration
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Parameter
HHRA 

Criterion
Frequency of 

Detection
Range of

Non-Detects
Mean 

Concentration
Average of Positve 

Detects
Sample with Maximum 

Detection
Minimum 

Concentration
Maximum 

Concentration
Field Parameters  (mg/L)
DISSOLVED OXYGEN NA 4/4 0.37 2.61 --- 1.21 1.21 08GWT01401
OXIDATION REDUCTION POTENTIAL  (mV) NA 4/4 -29.4 261 --- 115 115 08GWT01401
PH  (S.U.) NA 4/4 5.76 11.96 --- 8.37 8.37 08GWT01301
SPECIFIC CONDUCTANCE  (mS/cm) NA 4/4 0.195 1.061 --- 0.632 0.632 08GWT01301
TEMPERATURE  (°C ) NA 4/4 15.53 16.78 --- 16.2 16.2 08GWT01102
TURBIDITY  (NTU) NA 4/4 8.05 1000 > --- 529 529 08GWT01301, 08GWT01401

°C - Degrees Celsius.
Data qualifiers (e.g., U, J) are defined in Appendix H.
HHRA - Human health risk assessment.
mg/L - Milligrams per liter.
mS/cm - MilliSiemens per centimeter.
mV - Millivolts.
NA - No applicable criterion.
NTU - Nephelometric turbidity units.
S.U. - Standard units.
µg/L - Micrograms per liter.
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Characterization
Sampling Round
Location HHRA
Sample Number Criterion
Sample Code
Sample Date
Volatile Organics (ug/L)
1,1,1-TRICHLOROETHANE 200 0.3 U 0.3 U 1.4 1.4 0.3 U 0.3 U
1,1,2-TRICHLOROETHANE 0.2 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
1,1-DICHLOROETHANE 81 0.3 U 0.3 U 27 26 2.9 30
1,1-DICHLOROETHENE 7 0.3 U 0.3 U 4.2 3.9 0.3 U 0.3 U
1,2-DICHLOROETHANE 0.12 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
2-BUTANONE 700 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2-HEXANONE NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
ACETONE 550 0.5 UJ 0.5 U 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ
BENZENE 0.35 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
CHLOROETHANE 4.6 0.5 U 0.5 U 1.2 1.1 0.5 U 6.5  
CIS-1,2-DICHLOROETHENE 6.1 0.3 U 0.3 U 20  19  1.8 5.8
ETHYLBENZENE 130 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
TOLUENE 72 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
TOTAL XYLENES 21 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
TRANS-1,2-DICHLOROETHENE 12 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
TRICHLOROETHENE 1.4 0.3 U 0.3 U 12  11  1.6  0.3 U
VINYL CHLORIDE 0.02 0.3 U 0.3 U 6.8  6.4 0.3 U 1.5  
Semivolatile Organics (ug/L)
1,4-DIOXANE 6.1 0.971 U 0.971 U 35  34  5 4 J
2,4-DIMETHYLPHENOL 73
2-METHYLNAPHTHALENE 0.62
3&4-METHYLPHENOL 18
FLUORANTHENE 150
FLUORENE 24
PHENANTHRENE 18
PHENOL 1100
PYRENE 18
Energetics (ug/L)
4-AMINO-2,6-DINITROTOLUENE 0.73
HMX 180
Total Metals (ug/L)
ALUMINUM 50 463 J 23.5 U 36.8 J 63.4 J 
ANTIMONY 1.5 0.2 U 0.27 U 0.085 U 0.11 U
ARSENIC 0.045 0.45 U 0.34 U 0.29 U 10.3 J 
BARIUM 260 19.5 J 63 J 72.5 J 71.9 J
BERYLLIUM 4 0.05 U 0.07 U 0.11 J 0.02 U

6/2/2005 10/15/2005 6/2/2005 6/2/2005 10/11/2005 6/3/2005
NORMAL NORMAL NORMAL NORMAL NORMALNORMAL

08GWT00701 08GWT00702 08GWT0040108GWT00201-D 08GWT00202
08MWT007 08MWT007 08MWT00408MWT002 08MWT002

02 03 0202 03
UPGRAD UPGRAD DOWNGRADDOWNGRAD DOWNGRADDOWNGRAD

02
08MWT002

08GWT00201
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Characterization
Sampling Round
Location HHRA
Sample Number Criterion
Sample Code
Sample Date 6/2/2005 10/15/2005 6/2/2005 6/2/2005 10/11/2005 6/3/2005

NORMAL NORMAL NORMAL NORMAL NORMALNORMAL
08GWT00701 08GWT00702 08GWT0040108GWT00201-D 08GWT00202
08MWT007 08MWT007 08MWT00408MWT002 08MWT002

02 03 0202 03
UPGRAD UPGRAD DOWNGRADDOWNGRAD DOWNGRADDOWNGRAD

02
08MWT002

08GWT00201

CADMIUM 1.8 0.08 J 4.4 J 11.2 J 0.08 J
CALCIUM NA 9640 J 39900 J 42500 J 62300 J
CHROMIUM 11 0.58 J 0.23 J 0.32 J 0.26 J
COBALT 73 5.3 J 8.6 J 17.2 J 2.3 J
COPPER 150 2.1 U 2.5 U 2.2 U 1.9 U
IRON 300 681 J 164 J 546 J 12500 J 
LEAD 15 0.54 J 0.09 U 0.2 J 0.18 J
MAGNESIUM NA 6750 J 8080 J 10600 J 16100 J
MANGANESE 50 93.9 J 636 J 756 J 2720 J 
MERCURY 1.1 0.03 U 0.03 U 0.03 U 0.03 U
NICKEL 73 7.8 J 24.3 J 47.8 J 0.1 UJ
POTASSIUM NA 518 J 5590 J 6530 J 1470 J
SELENIUM 18 0.33 J 0.2 U 0.19 U 0.094 U
SODIUM NA 36500 J 20000 J 23000 J 32900 J
THALLIUM 0.24 0.26 U 0.23 U 0.21 U 0.22 U
TIN 2200 0.1 U 0.43 J 0.25 U 0.048 U
VANADIUM 3.6 1.14 U 1.14 U 1.14 U 1.14 U
ZINC 1100 12.4 J 40.4 J 114 J 1.7 U
Dissolved Metals (ug/L)
ANTIMONY 1.5 0.085 U
ARSENIC 0.045 0.15 U
BARIUM 260 19.8 J
CADMIUM 1.8 0.1 J
CALCIUM NA 9620 J
CHROMIUM 11 0.11 J
COBALT 73 5.1 J
COPPER 150 1.9 U
IRON 300 6.15 UJ
LEAD 15 0.15 J
MAGNESIUM NA 6510 J
MANGANESE 50 91.2 J 
NICKEL 73 7.4 J
POTASSIUM NA 388
SELENIUM 18 0.31 J
SODIUM NA 36300 J
THALLIUM 0.24 0.14 U
TIN 2200 0.048 U
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Characterization
Sampling Round
Location HHRA
Sample Number Criterion
Sample Code
Sample Date 6/2/2005 10/15/2005 6/2/2005 6/2/2005 10/11/2005 6/3/2005

NORMAL NORMAL NORMAL NORMAL NORMALNORMAL
08GWT00701 08GWT00702 08GWT0040108GWT00201-D 08GWT00202
08MWT007 08MWT007 08MWT00408MWT002 08MWT002

02 03 0202 03
UPGRAD UPGRAD DOWNGRADDOWNGRAD DOWNGRADDOWNGRAD

02
08MWT002

08GWT00201

VANADIUM 3.6 1.14 U
ZINC 1100 10.1 J
Miscellaneous Parameters (ug/L)
PERCHLORATE NA
Field Parameters
DISSOLVED OXYGEN  (MG/L) NA 2.23 2.41
DISSOLVED OXYGEN - METER (MG/L) NA
OXIDATION REDUCTION POTENTIAL (MV) NA 215.4 142.4
PH (S.U.) NA 6.09 6.06
SPECIFIC CONDUCTANCE (MS/CM) NA 0.316 0.454
TEMPERATURE (C ) NA 19.51 17.56
TURBIDITY (NTU) NA 5.5 1.27
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Characterization
Sampling Round
Location HHRA
Sample Number Criterion
Sample Code
Sample Date
Volatile Organics (ug/L)
1,1,1-TRICHLOROETHANE 200 0.3 U 1.2 27 0.3 U 0.3 U 0.3 U
1,1,2-TRICHLOROETHANE 0.2 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
1,1-DICHLOROETHANE 81 7.2 11 89  0.3 U 0.3 U 0.3 U
1,1-DICHLOROETHENE 7 0.3 U 3.8 29  0.3 U 0.3 U 0.3 U
1,2-DICHLOROETHANE 0.12 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
2-BUTANONE 700 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2-HEXANONE NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
ACETONE 550 0.5 U 0.5 UJ 0.5 U 0.5 UJ 2.3 J 0.5 UJ
BENZENE 0.35 0.3 U 0.3 U 0.8 J 0.3 U 0.3 U 0.3 U
CHLOROETHANE 4.6 12  1.1 5.8  0.5 U 0.5 U 0.5 U
CIS-1,2-DICHLOROETHENE 6.1 0.9 J 0.3 U 1.8 0.3 U 0.3 U 1.1
ETHYLBENZENE 130 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
TOLUENE 72 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
TOTAL XYLENES 21 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
TRANS-1,2-DICHLOROETHENE 12 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
TRICHLOROETHENE 1.4 0.3 U 1.8  19  1.6  0.7 J 12  
VINYL CHLORIDE 0.02 0.3 U 0.3 U 1.4  0.3 U 0.3 U 0.3 U
Semivolatile Organics (ug/L)
1,4-DIOXANE 6.1 5 3 J 21  1.06 U 1.04 U 0.95 UJ
2,4-DIMETHYLPHENOL 73 0.95 U
2-METHYLNAPHTHALENE 0.62 0.06 U
3&4-METHYLPHENOL 18 0.95 U
FLUORANTHENE 150 0.06 U
FLUORENE 24 0.06 U
PHENANTHRENE 18 0.06 U
PHENOL 1100 0.95 U
PYRENE 18 0.06 U
Energetics (ug/L)
4-AMINO-2,6-DINITROTOLUENE 0.73 0.25 U
HMX 180 0.25 U
Total Metals (ug/L)
ALUMINUM 50 68200 J 33.8 U 8220 J 
ANTIMONY 1.5 0.085 U 0.085 U 0.19 U
ARSENIC 0.045 26.4 J 0.46 U 3.8 J 
BARIUM 260 589 J 46 J 92.1 J
BERYLLIUM 4 6.1 J 0.02 U 0.29 J

6/4/2005 10/15/200510/11/2005 6/3/2005 10/12/2005 1/7/2005
NORMAL NORMAL NORMALNORMAL NORMALNORMAL

08GWTW00108GWT00801 08GWT0080208GWT00402 08GWT00601 08GWT00602
08SB006/TW00108MWT008 08MWT00808MWT004 08MWT006 08MWT006

0102 0303 02 03
DOWNGRADDOWNGRAD DOWNGRADDOWNGRAD DOWNGRAD DOWNGRAD
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Characterization
Sampling Round
Location HHRA
Sample Number Criterion
Sample Code
Sample Date 6/4/2005 10/15/200510/11/2005 6/3/2005 10/12/2005 1/7/2005

NORMAL NORMAL NORMALNORMAL NORMALNORMAL
08GWTW00108GWT00801 08GWT0080208GWT00402 08GWT00601 08GWT00602

08SB006/TW00108MWT008 08MWT00808MWT004 08MWT006 08MWT006
0102 0303 02 03

DOWNGRADDOWNGRAD DOWNGRADDOWNGRAD DOWNGRAD DOWNGRAD

CADMIUM 1.8 2.8  0.06 J 1.4 J
CALCIUM NA 97500 J 31600 J 28800 J
CHROMIUM 11 34.9  0.26 J 12.6 J 
COBALT 73 22.6 6 3 J
COPPER 150 41.7 J 2.2 U 9.4 J
IRON 300 45600  48.5 J 12400 J 
LEAD 15 87.7  0.069 U 9.5 J
MAGNESIUM NA 12700 22400 5810 J
MANGANESE 50 1510  1410  73.6 J 
MERCURY 1.1 0.03 U 0.03 U 0.071 J
NICKEL 73 41.3 21.5 11.1 J
POTASSIUM NA 4880 922 1830 J
SELENIUM 18 1.9 0.18 J 0.45 J
SODIUM NA 142000 J 27900 J 1570 J
THALLIUM 0.24 0.58 J 0.1 U 0.18 J
TIN 2200 0.62 J 0.05 U 0.53 U
VANADIUM 3.6 38.3  1.14 U 22.2 J 
ZINC 1100 871 J 6.4 J 42 J
Dissolved Metals (ug/L)
ANTIMONY 1.5 0.5 U 0.16 U
ARSENIC 0.045 0.46 U 0.047 U
BARIUM 260 121 J 23.1 J
CADMIUM 1.8 0.68 J 0.25 U
CALCIUM NA 69300 J 29600
CHROMIUM 11 0.17 J 0.96 U
COBALT 73 6.6 0.28 J
COPPER 150 1.9 U 0.81 J
IRON 300 57.2 196 J
LEAD 15 0.16 J 0.11 U
MAGNESIUM NA 4440 8590 J
MANGANESE 50 894  9.7 J
NICKEL 73 7 3.6 J
POTASSIUM NA 2790 4610 J
SELENIUM 18 3.1 0.27 J
SODIUM NA 198000 J 2490 U
THALLIUM 0.24 0.14 U 0.043 U
TIN 2200 0.05 U 0.12 U
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Characterization
Sampling Round
Location HHRA
Sample Number Criterion
Sample Code
Sample Date 6/4/2005 10/15/200510/11/2005 6/3/2005 10/12/2005 1/7/2005

NORMAL NORMAL NORMALNORMAL NORMALNORMAL
08GWTW00108GWT00801 08GWT0080208GWT00402 08GWT00601 08GWT00602

08SB006/TW00108MWT008 08MWT00808MWT004 08MWT006 08MWT006
0102 0303 02 03

DOWNGRADDOWNGRAD DOWNGRADDOWNGRAD DOWNGRAD DOWNGRAD

VANADIUM 3.6 1.14 U 1.14 U
ZINC 1100 24.6 J 4 U
Miscellaneous Parameters (ug/L)
PERCHLORATE NA 2 U
Field Parameters
DISSOLVED OXYGEN  (MG/L) NA 0.26 0.37 1.48
DISSOLVED OXYGEN - METER (MG/L) NA 7.79
OXIDATION REDUCTION POTENTIAL (MV) NA -102.8 84.2 216.1 22.7
PH (S.U.) NA 6.67 5.78 6.16 7.27
SPECIFIC CONDUCTANCE (MS/CM) NA 0.468 0.608 0.284 0.12
TEMPERATURE (C ) NA 18.63 17.33 19.01 7.94
TURBIDITY (NTU) NA 4.6 154 0.87 1000 >
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Characterization
Sampling Round
Location HHRA
Sample Number Criterion
Sample Code
Sample Date
Volatile Organics (ug/L)
1,1,1-TRICHLOROETHANE 200 850  0.3 U 11 190
1,1,2-TRICHLOROETHANE 0.2 4.1  0.3 U 0.3 U 0.3 U
1,1-DICHLOROETHANE 81 2500  1.3 89  97  
1,1-DICHLOROETHENE 7 200  0.3 U 18  26  
1,2-DICHLOROETHANE 0.12 7.8  0.3 U 0.3 U 0.3 U
2-BUTANONE 700 81 0.5 U 0.5 U 0.5 U
2-HEXANONE NA 1.8 J 0.5 U 0.5 U 0.5 U
ACETONE 550 69 J 0.5 UJ 4.2 U 0.5 UJ
BENZENE 0.35 1.3  0.3 U 0.6 J 0.3 U
CHLOROETHANE 4.6 5900  0.5 U 7.8  13  
CIS-1,2-DICHLOROETHENE 6.1 380  5.5 1.1 250  
ETHYLBENZENE 130 0.8 J 0.3 U 0.3 U 0.3 U
TOLUENE 72 87  0.3 U 0.3 U 0.3 U
TOTAL XYLENES 21 4.4 0.3 U 0.3 U 0.3 U
TRANS-1,2-DICHLOROETHENE 12 15  0.3 U 0.3 U 0.9 J
TRICHLOROETHENE 1.4 55  0.3 U 6.3  180  
VINYL CHLORIDE 0.02 120  21  3  0.3 U
Semivolatile Organics (ug/L)
1,4-DIOXANE 6.1 64 J 3 J 8 J 6 J
2,4-DIMETHYLPHENOL 73 2 J 0.97 U 0.96 U
2-METHYLNAPHTHALENE 0.62 0.08 J 0.052 U 0.059 U
3&4-METHYLPHENOL 18 22  0.97 U 0.96 U
FLUORANTHENE 150 0.052 U 0.052 U 0.07 J
FLUORENE 24 0.11 0.052 U 0.059 U
PHENANTHRENE 18 0.17 0.052 U 0.08 J
PHENOL 1100 2 J 0.97 U 0.96 U
PYRENE 18 0.052 U 0.052 U 0.11 J
Energetics (ug/L)
4-AMINO-2,6-DINITROTOLUENE 0.73 0.58 J 0.26 U 0.266 U 0.255 U
HMX 180 3.9 J 0.26 U 0.266 U 0.255 U
Total Metals (ug/L)  
ALUMINUM 50 8470 J 21.7 U 3370 J 
ANTIMONY 1.5 1.9 J 0.14 U 0.23 U
ARSENIC 0.045 17.1 J 10.4 J 3.7 J 
BARIUM 260 106 J 66.5 J 96.3 J
BERYLLIUM 4 0.23 U 0.02 UJ 0.18 U

6/4/20051/7/2005 1/7/2005 1/6/2005 1/7/2005
NORMAL

1/7/2005
NORMAL NORMAL NORMAL NORMALNORMAL

08GWTW00608GWTW003-D 08GWTW00408GWTW002 08GWTW002-D 08GWTW003
08TW00608SB010/TW003 08SB013/TW00408SB007/TW002 08SB007/TW002 08SB010/TW003

0201 0101 01 01
DOWNGRADDOWNGRAD DOWNGRADDOWNGRAD DOWNGRAD DOWNGRAD
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Characterization
Sampling Round
Location HHRA
Sample Number Criterion
Sample Code
Sample Date 6/4/20051/7/2005 1/7/2005 1/6/2005 1/7/2005

NORMAL
1/7/2005

NORMAL NORMAL NORMAL NORMALNORMAL
08GWTW00608GWTW003-D 08GWTW00408GWTW002 08GWTW002-D 08GWTW003

08TW00608SB010/TW003 08SB013/TW00408SB007/TW002 08SB007/TW002 08SB010/TW003
0201 0101 01 01

DOWNGRADDOWNGRAD DOWNGRADDOWNGRAD DOWNGRAD DOWNGRAD

CADMIUM 1.8 1.5 J 0.16 U 4.9 J 
CALCIUM NA 16900 J 63500 J 57000 J
CHROMIUM 11 31.6 J 0.94 U 6.7 J
COBALT 73 8.1 J 3.3 J 80 J 
COPPER 150 36.9 J 0.64 J 11.8 J
IRON 300 20000 J 13700 J 20000 J 
LEAD 15 112 J 0.09 U 16.9 J 
MAGNESIUM NA 3430 J 13800 J 7390 J
MANGANESE 50 282 J 1950 J 4120 J 
MERCURY 1.1 0.049 J 0.03 UJ 0.03 UJ
NICKEL 73 21.4 J 3.9 J 31.5 J
POTASSIUM NA 1100 J 1360 J 1060 J
SELENIUM 18 1 0.46 J 2.3
SODIUM NA 304000 J 13600 J 6090 J
THALLIUM 0.24 0.21 J 0.043 U 0.21 J
TIN 2200 6.8 J 0.18 U 0.79 J
VANADIUM 3.6 27.3 J 1.14 U 11.2 J 
ZINC 1100 70.8 J 4 U 819 J
Dissolved Metals (ug/L)
ANTIMONY 1.5 1.8 J 0.2 U
ARSENIC 0.045 11 J 1.5 J 
BARIUM 260 43 J 71 J
CADMIUM 1.8 0.28 U 3.1 J 
CALCIUM NA 16100 50300
CHROMIUM 11 11.7 J 0.95 U
COBALT 73 3.8 J 35.9 J
COPPER 150 8.4 J 0.61 J
IRON 300 3280 J 6380 J 
LEAD 15 2.5 J 0.12 U
MAGNESIUM NA 4240 J 8230 J
MANGANESE 50 208 J 2380 J 
NICKEL 73 12.1 J 15.8 J
POTASSIUM NA 705 J 868 J
SELENIUM 18 0.8 J 1.9
SODIUM NA 316000 J 6500 J
THALLIUM 0.24 0.043 U 0.06 J
TIN 2200 1.1 J 0.11 U



TABLE 3-36

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN SHALLOW BEDROCK AND OVERBURDEN GROUNDWATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 9 OF 12

Characterization
Sampling Round
Location HHRA
Sample Number Criterion
Sample Code
Sample Date 6/4/20051/7/2005 1/7/2005 1/6/2005 1/7/2005

NORMAL
1/7/2005

NORMAL NORMAL NORMAL NORMALNORMAL
08GWTW00608GWTW003-D 08GWTW00408GWTW002 08GWTW002-D 08GWTW003

08TW00608SB010/TW003 08SB013/TW00408SB007/TW002 08SB007/TW002 08SB010/TW003
0201 0101 01 01

DOWNGRADDOWNGRAD DOWNGRADDOWNGRAD DOWNGRAD DOWNGRAD

VANADIUM 3.6 1.8 J 1.14 U
ZINC 1100 4.4 U 486 J
Miscellaneous Parameters (ug/L)
PERCHLORATE NA 10 U 4 U 4 U 4 U
Field Parameters
DISSOLVED OXYGEN  (MG/L) NA
DISSOLVED OXYGEN - METER (MG/L) NA 2.29 0.29 3.87
OXIDATION REDUCTION POTENTIAL (MV) NA -109.1 -41.6 -5.8
PH (S.U.) NA 7 6.54 6.65
SPECIFIC CONDUCTANCE (MS/CM) NA 1.577 0.365 0.467
TEMPERATURE (C ) NA 9.16 12.51 9.73
TURBIDITY (NTU) NA 980 7.1 1000 >



TABLE 3-36

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN SHALLOW BEDROCK AND OVERBURDEN GROUNDWATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA
PAGE 10 OF 12

Characterization
Sampling Round
Location HHRA
Sample Number Criterion
Sample Code
Sample Date
Volatile Organics (ug/L)
1,1,1-TRICHLOROETHANE 200 1.5 0.3 U 8.8 3.6 3.6 0.3 U
1,1,2-TRICHLOROETHANE 0.2 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
1,1-DICHLOROETHANE 81 18 0.3 U 2.2 4.9 4.9 0.3 U
1,1-DICHLOROETHENE 7 6.3 0.3 U 0.3 UJ 0.3 U 0.3 U 0.3 U
1,2-DICHLOROETHANE 0.12 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
2-BUTANONE 700 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2-HEXANONE NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
ACETONE 550 7.1 J 12 J 0.5 U 0.5 U 0.5 U 0.5 U
BENZENE 0.35 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
CHLOROETHANE 4.6 2.7 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
CIS-1,2-DICHLOROETHENE 6.1 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
ETHYLBENZENE 130 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
TOLUENE 72 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
TOTAL XYLENES 21 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
TRANS-1,2-DICHLOROETHENE 12 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
TRICHLOROETHENE 1.4 0.54 J 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
VINYL CHLORIDE 0.02 0.72 J 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Semivolatile Organics (ug/L)
1,4-DIOXANE 6.1 1.3 U 1 U 0.94 U 1 U 1.1 U
2,4-DIMETHYLPHENOL 73 1.3 U 1 U 0.94 U 1 U 1.1 U
2-METHYLNAPHTHALENE 0.62 1.3 U 1 U 0.94 U 1 U 1.1 U
3&4-METHYLPHENOL 18 1.3 U 1 U 0.94 U 1 U 1.1 U
FLUORANTHENE 150 1.3 U 1 U 0.94 U 1 U 1 U
FLUORENE 24 1.3 U 1 U 0.94 U 1 U 1 U
PHENANTHRENE 18 1.3 U 1 U 0.94 U 1 U 1 U
PHENOL 1100 1.3 U 1 U 0.94 U 1 U 1 U
PYRENE 18 1.3 U 1 U 0.94 U 1 U 1 U
Energetics (ug/L)
4-AMINO-2,6-DINITROTOLUENE 0.73
HMX 180
Total Metals (ug/L)
ALUMINUM 50
ANTIMONY 1.5
ARSENIC 0.045
BARIUM 260
BERYLLIUM 4

NORMAL
10/24/2006

04
08SB062/TW017

08GWTW17

10/24/200610/25/2006 10/25/2006 10/24/2006 10/24/2006
NORMALNORMAL NORMAL NORMAL NORMAL

08GWTW14 08GWTW15 08GWTW15-D08GWTW12 08GWTW13
08SB059/TW014 08SB060/TW015 08SB060/TW01508SB056/TW012 08SB057/TW013

04 04 0404 04
DOWNGRAD DOWNGRAD DOWNGRADDOWNGRAD DOWNGRAD



TABLE 3-36

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN SHALLOW BEDROCK AND OVERBURDEN GROUNDWATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA
PAGE 11 OF 12

Characterization
Sampling Round
Location HHRA
Sample Number Criterion
Sample Code
Sample Date

NORMAL
10/24/2006

04
08SB062/TW017

08GWTW17

10/24/200610/25/2006 10/25/2006 10/24/2006 10/24/2006
NORMALNORMAL NORMAL NORMAL NORMAL

08GWTW14 08GWTW15 08GWTW15-D08GWTW12 08GWTW13
08SB059/TW014 08SB060/TW015 08SB060/TW01508SB056/TW012 08SB057/TW013

04 04 0404 04
DOWNGRAD DOWNGRAD DOWNGRADDOWNGRAD DOWNGRAD

CADMIUM 1.8
CALCIUM NA
CHROMIUM 11
COBALT 73
COPPER 150
IRON 300
LEAD 15
MAGNESIUM NA
MANGANESE 50
MERCURY 1.1
NICKEL 73
POTASSIUM NA
SELENIUM 18
SODIUM NA
THALLIUM 0.24
TIN 2200
VANADIUM 3.6
ZINC 1100
Dissolved Metals (ug/L)
ANTIMONY 1.5
ARSENIC 0.045
BARIUM 260
CADMIUM 1.8
CALCIUM NA
CHROMIUM 11
COBALT 73
COPPER 150
IRON 300
LEAD 15
MAGNESIUM NA
MANGANESE 50
NICKEL 73
POTASSIUM NA
SELENIUM 18
SODIUM NA
THALLIUM 0.24
TIN 2200



TABLE 3-36

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN SHALLOW BEDROCK AND OVERBURDEN GROUNDWATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA
PAGE 12 OF 12

Characterization
Sampling Round
Location HHRA
Sample Number Criterion
Sample Code
Sample Date

NORMAL
10/24/2006

04
08SB062/TW017

08GWTW17

10/24/200610/25/2006 10/25/2006 10/24/2006 10/24/2006
NORMALNORMAL NORMAL NORMAL NORMAL

08GWTW14 08GWTW15 08GWTW15-D08GWTW12 08GWTW13
08SB059/TW014 08SB060/TW015 08SB060/TW01508SB056/TW012 08SB057/TW013

04 04 0404 04
DOWNGRAD DOWNGRAD DOWNGRADDOWNGRAD DOWNGRAD

VANADIUM 3.6
ZINC 1100
Miscellaneous Parameters (ug/L)
PERCHLORATE NA
Field Parameters
DISSOLVED OXYGEN  (MG/L) NA
DISSOLVED OXYGEN - METER (MG/L) NA
OXIDATION REDUCTION POTENTIAL (MV) NA
PH (S.U.) NA
SPECIFIC CONDUCTANCE (MS/CM) NA
TEMPERATURE (C ) NA
TURBIDITY (NTU) NA



TABLE 3-37

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN INTERMEDIATE ZONE GROUNDWATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 4

Characterization
Sampling Round
Location HHRA
Sample Number Criterion
Sample Code
Sample Date
Volatile Organics  (µg/L)
1,1,1-TRICHLOROETHANE 200 0.3 U 0.3 U 580 1000 610 930 870
1,1,2-TRICHLOROETHANE 0.2 0.3 U 0.3 U 5.4 3.7 2.4 3.2 3.1
1,1-DICHLOROETHANE 81 0.3 U 0.3 U 260 450 200 330 310
1,1-DICHLOROETHENE 7 0.3 U 0.3 U 370 630 550 800 750
1,2-DICHLOROETHANE 0.12 0.3 U 0.3 U 1.9 2.1 0.9 J 1.6 1.5
ACETONE 550 0.5 UJ 0.5 U 0.5 UJ 0.5 U 0.5 UJ 0.5 U 0.5 U
CHLOROETHANE 4.6 0.5 U 0.5 U 1.8 4.2 1.9 2.1 2.1
CHLOROFORM 0.17 0.3 U 0.3 U 2 1.8 1.2 1.1 1.1
CIS-1,2-DICHLOROETHENE 6.1 0.3 U 0.3 U 120 300 120 110 120
TETRACHLOROETHENE 0.1 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
TOLUENE 72 0.3 U 0.3 U 0.3 U 0.3 U 0.5 J 0.3 U 0.3 U
TRANS-1,2-DICHLOROETHENE 12 0.3 U 0.3 U 1.7 1.8 1.4 1.9 1.9
TRICHLOROETHENE 1.4 0.3 U 0.3 U 2300 8200 3700 4000 3900
VINYL CHLORIDE 0.02 0.3 U 0.3 U 2.4 3.4 5 4.6 4.6
Semivolatile Organics  (µg/L)
1,4-DIOXANE 6.1 0.971 U 0.971 U 110 46 150 130 140
Total Metals  (µg/L)
ALUMINUM 50 463 J 48.5 J 70.8 J
ARSENIC 0.045 0.45 U 0.34 U 0.37 U
BARIUM 260 19.5 J 30.3 J 32.7 J
BERYLLIUM 4 0.05 U 0.02 U 0.04 U
CADMIUM 1.8 0.08 J 0.24 J 0.12 J
CALCIUM NA 9640 J 93000 J 47600 J
CHROMIUM 11 0.58 J 2.5 0.65 J
COBALT 73 5.3 J 10.2 J 10.6 J
COPPER 150 2.1 U 1.9 U 1.8 U
IRON 300 681 J 88 J 194 J
LEAD 15 0.54 J 0.12 U 0.19 J
MAGNESIUM NA 6750 J 42600 J 31300 J
MANGANESE 50 93.9 J 178 J 260 J
NICKEL 73 7.8 J 15.3 J 20.8 J
POTASSIUM NA 518 J 5060 J 3140 J
SELENIUM 18 0.33 J 0.28 J 0.13 U
SODIUM NA 36500 J 48000 J 42000 J
ZINC 1100 12.4 J 8.9 J 9.4 J

NORMAL ORIG DUPNORMAL
6/2/2005 10/14/2005 10/14/200510/13/2005

08GWT00102 08GWT00301 08GWT00302 08GWT00302-D
08MWT007 08MWT001 08MWT001 08MWT003 08MWT003 08MWT003

03 03
DOWNGRAD DOWNGRADDOWNGRAD DOWNGRAD

03 02 03 02

08GWT00702 08GWT00101

UPGRAD DOWNGRAD

NORMAL NORMAL
10/15/2005 6/2/2005

08GWT00701

UPGRAD

08MWT007
02

6/2/2005
NORMAL



TABLE 3-37

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN INTERMEDIATE ZONE GROUNDWATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 4

Characterization
Sampling Round
Location HHRA
Sample Number Criterion
Sample Code
Sample Date

NORMAL ORIG DUPNORMAL
6/2/2005 10/14/2005 10/14/200510/13/2005

08GWT00102 08GWT00301 08GWT00302 08GWT00302-D
08MWT007 08MWT001 08MWT001 08MWT003 08MWT003 08MWT003

03 03
DOWNGRAD DOWNGRADDOWNGRAD DOWNGRAD

03 02 03 02

08GWT00702 08GWT00101

UPGRAD DOWNGRAD

NORMAL NORMAL
10/15/2005 6/2/2005

08GWT00701

UPGRAD

08MWT007
02

6/2/2005
NORMAL

Dissolved Metals  (µg/L)
BARIUM 200 19.8 J
CADMIUM 1.8 0.1 J
CALCIUM NA 9620 J
CHROMIUM 11 0.11 J
COBALT 73 5.1 J
LEAD 15 0.15 J
MAGNESIUM NA 6510 J
MANGANESE 50 91.2 J
NICKEL 73 7.4 J
POTASSIUM NA 388
SELENIUM 18 0.31 J
SODIUM NA 36300 J
ZINC 1100 10.1 J
Field Parameters  (mg/L)
DISSOLVED OXYGEN NA 2.23 8.78 6.43
OXIDATION REDUCTION POTENTIAL  (mV) NA 215.4 267.9 337.2
PH  (S.U.) NA 6.09 5.62 5.38
SPECIFIC CONDUCTANCE  (mS/cm) NA 0.316 0.894 0.431
TEMPERATURE  (°C ) NA 19.51 17.28 18.39
TURBIDITY  (NTU) NA 5.5 8.7 9.2



TABLE 3-37

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN INTERMEDIATE ZONE GROUNDWATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 3 OF 4

Characterization
Sampling Round
Location
Sample Number
Sample Code
Sample Date
Volatile Organics  (µg/L)
1,1,1-TRICHLOROETHANE 2700 3900 16 36 7.5
1,1,2-TRICHLOROETHANE 9.9 9.2 0.3 U 0.3 U 0.3 U
1,1-DICHLOROETHANE 240 340 4 8.8 0.3 U
1,1-DICHLOROETHENE 1700 2600 3.1 5.5 1.6
1,2-DICHLOROETHANE 2.8 3.3 0.3 U 0.3 U 0.3 U
ACETONE 0.5 UJ 2.9 J 0.5 UJ 0.5 U 0.5 U
CHLOROETHANE 2.5 3 0.5 U 0.5 U 0.5 U
CHLOROFORM 0.8 J 0.9 J 0.3 U 0.3 U 0.3 U
CIS-1,2-DICHLOROETHENE 8.1 9 0.3 U 0.3 U 0.3 U
TETRACHLOROETHENE 0.8 J 1.4 0.3 U 0.3 U 0.3 U
TOLUENE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
TRANS-1,2-DICHLOROETHENE 11 14 0.3 U 0.3 U 0.3 U
TRICHLOROETHENE 1.9 2.5 0.3 U 0.3 U 0.3 U
VINYL CHLORIDE 2 3.3 0.3 U 0.3 U 0.3 U
Semivolatile Organics  (µg/L)
1,4-DIOXANE 21 19 0.99 U 3 J 1 U
Total Metals  (µg/L)
ALUMINUM 308 J 120 J
ARSENIC 0.72 U 0.8 J
BARIUM 37.7 J 44.4 J
BERYLLIUM 0.2 J 0.28 J
CADMIUM 0.9 J 0.3 J
CALCIUM 74500 J 103000 J
CHROMIUM 1 0.4 J
COBALT 38.1 J 306 J
COPPER 3.4 J 2.7 U
IRON 756 J 9510 J
LEAD 0.56 J 0.22 J
MAGNESIUM 44100 J 64600 J
MANGANESE 5330 J 10700 J
NICKEL 223 J 820 J
POTASSIUM 4170 J 8050 J
SELENIUM 0.1 U 1 J
SODIUM 28600 J 45500 J
ZINC 134 J 310 J

6/3/20056/3/2005 10/14/2005 10/15/2005 10/17/2005
NORMAL NORMAL NORMALNORMAL NORMAL

08GWT0120108GWT00501 08GWT00502 08GWT00901 08GWT00902
08MWT005 08MWT009 08MWT009 08MWT012

02 03 03
08MWT005

02 03
DOWNGRAD DOWNGRAD DOWNGRADDOWNGRAD DOWNGRAD



TABLE 3-37

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN INTERMEDIATE ZONE GROUNDWATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 4 OF 4

Characterization
Sampling Round
Location
Sample Number
Sample Code
Sample Date 6/3/20056/3/2005 10/14/2005 10/15/2005 10/17/2005

NORMAL NORMAL NORMALNORMAL NORMAL
08GWT0120108GWT00501 08GWT00502 08GWT00901 08GWT00902

08MWT005 08MWT009 08MWT009 08MWT012
02 03 03

08MWT005
02 03

DOWNGRAD DOWNGRAD DOWNGRADDOWNGRAD DOWNGRAD

Field Parameters  (mg/L)
DISSOLVED OXYGEN 3.73 0.47 0.24
OXIDATION REDUCTION POTENTIAL  (mV) 311.5 709 227
PH  (S.U.) 5.22 4.22 4.35
SPECIFIC CONDUCTANCE  (mS/cm) 0.518 0.762 1.008
TEMPERATURE  (°C ) 17.42 18.06 15.89
TURBIDITY  (NTU) 8.29 4.2 3

°C - Degrees Celsius.
Data qualifiers (e.g., U, J) are defined in Appendix H.
DOWNGRAD - Location is a downgradient location.
UPGRAD - Location is an upgradient location.
mg/L - Milligrams per liter.
mS/cm - MilliSiemens per centimeter.
mV - Millivolts.
NTU - Nephelometric turbidity units.
S.U. - Standard units.
µg/L - Micrograms per liter.
Black background indicates values that exceed at least one of the criteria.
Blank cells indicate no data are available.



TABLE 3-38

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN DEEP ZONE GROUNDWATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 2

Characterization
Sampling Round
Location HHRA
Sample Number Criterion
Sample Code
Sample Date
Volatile Organics  (µg/L)
1,1,1-TRICHLOROETHANE 200 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 1.5
1,1-DICHLOROETHANE 81 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.9 J
1,1-DICHLOROETHENE 7 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.8 J
ACETONE 550 0.5 UJ 0.5 U 0.5 UJ 0.5 U 0.5 UJ 0.5 U 12 J 5 J
Semivolatile Organics  (µg/L)
1,4-DIOXANE 6.1 0.971 U 0.971 U 0.98 U 0.971 U 44 32 4.04 U 1.11 UJ
Total Metals  (µg/L)
ALUMINUM 50 463 J 14.4 U 5210 J
ARSENIC 0.045 0.45 U 3.8 J 4.5 J
BARIUM 260 19.5 J 38.5 J 89.1 J
BERYLLIUM 4 0.05 U 0.02 U 0.44 J
CADMIUM 1.8 0.08 J 0.06 J 0.13 J
CALCIUM NA 9640 J 93000 J 12000 J
CHROMIUM 11 0.58 J 0.27 J 10.3
COBALT 73 5.3 J 1.4 10.2
COPPER 150 2.1 U 1.5 U 7.1 J
IRON 300 681 J 400 13400
LEAD 15 0.54 J 0.13 J 6
MAGNESIUM NA 6750 J 27900 6100
MANGANESE 50 93.9 J 110 533
MERCURY 1.1 0.03 U 0.03 U 0.07 J
NICKEL 73 7.8 J 7.7 22.8
POTASSIUM NA 518 J 2690 3270
SELENIUM 18 0.33 J 0.31 J 0.76 J
SODIUM NA 36500 J 43000 J 34300 J
TIN 2200 0.1 U 0.1 U 0.4 J
VANADIUM 3.6 1.14 U 1.14 U 10.9
ZINC 1100 12.4 J 2.8 U 23.4 J
Dissolved Metals  (µg/L)
ALUMINUM 50 8.35 U 15.1 J
BARIUM 260 19.8 J 55.1 J
CALCIUM NA 9620 J 12600 J
CHROMIUM 11 0.11 J 0.18 J
COBALT 73 5.1 J 5.8
IRON 300 6.15 UJ 24.3 J
MAGNESIUM NA 6510 J 5520
MANGANESE 50 91.2 J 370
NICKEL 73 7.4 J 13.1
POTASSIUM NA 388 2300
SELENIUM 18 0.31 J 0.84 J
SODIUM NA 36300 J 36700 J
ZINC 1100 10.1 J 2.6 J

NORMAL
10/15/2005 6/3/2005 10/12/2005 6/4/2005 10/12/2005 10/16/2005 10/16/2005

NORMAL NORMAL NORMALNORMAL NORMAL NORMAL

08MWT014
08GWT00702 08GWT01001 08GWT01002 08GWT01101 08GWT01102 08GWT01301 08GWT01401

08MWT011 08MWT011 08MWT01308MWT007 08MWT010 08MWT010
03 03 0303 02 03 02

DOWNGRAD DOWNGRAD DOWNGRADUPGRAD DOWNGRAD DOWNGRAD DOWNGRAD
02

UPGRAD

08GWT00701
08MWT007

6/2/2005
NORMAL



TABLE 3-38

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN DEEP ZONE GROUNDWATER SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 2

Characterization
Sampling Round
Location HHRA
Sample Number Criterion
Sample Code
Sample Date

NORMAL
10/15/2005 6/3/2005 10/12/2005 6/4/2005 10/12/2005 10/16/2005 10/16/2005

NORMAL NORMAL NORMALNORMAL NORMAL NORMAL

08MWT014
08GWT00702 08GWT01001 08GWT01002 08GWT01101 08GWT01102 08GWT01301 08GWT01401

08MWT011 08MWT011 08MWT01308MWT007 08MWT010 08MWT010
03 03 0303 02 03 02

DOWNGRAD DOWNGRAD DOWNGRADUPGRAD DOWNGRAD DOWNGRAD DOWNGRAD
02

UPGRAD

08GWT00701
08MWT007

6/2/2005
NORMAL

Field Parameters  (mg/L)
DISSOLVED OXYGEN NA 2.23 0.37 1.27 0.59 2.61
OXIDATION REDUCTION POTENTIAL  (mV) NA 215.4 -29.4 143.2 85 261
PH  (S.U.) NA 6.09 6.71 5.76 11.96 9.03
SPECIFIC CONDUCTANCE  (mS/cm) NA 0.316 0.547 0.195 1.061 0.724
TEMPERATURE  (°C ) NA 19.51 15.53 16.78 15.86 16.69
TURBIDITY  (NTU) NA 5.5 8.05 108 >1000 >1000

°C - Degrees Celsius.
Data qualifiers (e.g., U, J) are defined in Appendix H.
DOWNGRAD - Location is a downgradient location.
UPGRAD - Location is an upgradient location.
mg/L - Milligrams per liter.
mS/cm - MilliSiemens per centimeter.
mV - Millivolts.
NTU - Nephelometric turbidity units.
S.U. - Standard units.
µg/L - Micrograms per liter.



TABLE 3-39

DESCRIPTIVE STATISTICS FOR SUMP SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

Parameter
HHRA 

Criterion
Frequency of 

Detection
Range of

Non-Detects
Mean 

Concentration
Average of Positive 

Detects
Sample With 

Maximum Detection
Volatile Organics  (µg/L)
1,1,1-TRICHLOROETHANE 200 1/1 3.5 3.5 --- 3.5 3.5 08SU00101
1,1-DICHLOROETHANE 81 1/1 2.7 2.7 --- 2.7 2.7 08SU00101
ACETONE 550 1/1 0.8 J 0.8 J --- 0.8 0.8 08SU00101
CHLOROETHANE 4.6 1/1 1.1 1.1 --- 1.1 1.1 08SU00101
CIS-1,2-DICHLOROETHENE 6.1 1/1 1.7 1.7 --- 1.7 1.7 08SU00101
TRICHLOROETHENE 1.4 1/1 1.4 1.4 --- 1.4 1.4 08SU00101
Semivolatile Organics  (µg/L)
1,4-DIOXANE 6.1 1/1 2 J 2 J --- 2 2 08SU00101
BIS(2-ETHYLHEXYL)PHTHALATE 4.8 1/1 2 J 2 J --- 2 2 08SU00101
Total Metals  (µg/L)
ARSENIC 0.045 1/1 0.91 J 0.91 J --- 0.91 0.91 08SU00101
BARIUM 260 1/1 62.1 J 62.1 J --- 62.1 62.1 08SU00101
CADMIUM 1.8 1/1 0.29 J 0.29 J --- 0.29 0.29 08SU00101
CALCIUM NA 1/1 57300 J 57300 J --- 57300 57300 08SU00101
CHROMIUM 11 1/1 0.47 J 0.47 J --- 0.47 0.47 08SU00101
COBALT 73 1/1 0.7 J 0.7 J --- 0.7 0.7 08SU00101
IRON 300 1/1 813 813 --- 813 813 08SU00101
LEAD 15 1/1 0.37 J 0.37 J --- 0.37 0.37 08SU00101
MAGNESIUM NA 1/1 7080 7080 --- 7080 7080 08SU00101
MANGANESE 50 1/1 209 209 --- 209 209 08SU00101
NICKEL 73 1/1 1.6 1.6 --- 1.6 1.6 08SU00101
POTASSIUM NA 1/1 3720 3720 --- 3720 3720 08SU00101
SELENIUM 18 1/1 0.16 J 0.16 J --- 0.16 0.16 08SU00101
SODIUM NA 1/1 22900 J 22900 J --- 22900 22900 08SU00101
ZINC 1100 1/1 30.9 J 30.9 J --- 30.9 30.9 08SU00101
Dissolved Metals  (µg/L)
ARSENIC 0.045 1/1 0.78 J 0.78 J --- 0.78 0.78 08SU00101-F
BARIUM 260 1/1 26 J 26 J --- 26 26 08SU00101-F
CALCIUM NA 1/1 57300 J 57300 J --- 57300 57300 08SU00101-F
CHROMIUM 11 1/1 0.33 J 0.33 J --- 0.33 0.33 08SU00101-F
COBALT 73 1/1 0.73 J 0.73 J --- 0.73 0.73 08SU00101-F
IRON 300 1/1 560 560 --- 560 560 08SU00101-F
LEAD 15 1/1 0.2 J 0.2 J --- 0.2 0.2 08SU00101-F
MAGNESIUM NA 1/1 7130 7130 --- 7130 7130 08SU00101-F
MANGANESE 50 1/1 230 230 --- 230 230 08SU00101-F
NICKEL 73 1/1 1.7 1.7 --- 1.7 1.7 08SU00101-F
POTASSIUM NA 1/1 3710 3710 --- 3710 3710 08SU00101-F
SELENIUM 18 1/1 0.13 J 0.13 J --- 0.13 0.13 08SU00101-F
SODIUM NA 1/1 23100 J 23100 J --- 23100 23100 08SU00101-F
ZINC 1100 1/1 19.4 J 19.4 J --- 19.4 19.4 08SU00101-F
Miscellaneous Parameters
TOTAL COLIFORM (CFU/100 mL) NA 1/1 2419.2 > 2419.2 > --- 2419 2419 08SU00101

CFU/100 mL - Colony-forming units per 100 milliliters.
Data qualifiers (e.g., U, J) are defined in Appendix H.
HHRA - Human health risk assessment.
NA - No applicable criterion.
µg/L - Micrograms per liter.

Minimum 
Concentration

Maximum 
Concentration



TABLE 3-40

ANALYTICAL RESULTS FOR CHEMICALS DETECTED IN SUMP SAMPLES
SWMU 08 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

Sampling Round
Location HHRA
Sample Number Criterion
Sample Code
Sample Date
Volatile Organics  (µg/L)
1,1,1-TRICHLOROETHANE 200 3.5
1,1-DICHLOROETHANE 81 2.7
ACETONE 550 0.8 J
CHLOROETHANE 4.6 1.1
CIS-1,2-DICHLOROETHENE 6.1 1.7
TRICHLOROETHENE 1.4 1.4
Semivolatile Organics  (µg/L)
1,4-DIOXANE 6.1 2 J
BIS(2-ETHYLHEXYL)PHTHALATE 4.8 2 J
Total Metals  (µg/L)
ARSENIC 0.045 0.91 J
BARIUM 260 62.1 J
CADMIUM 1.8 0.29 J
CALCIUM NA 57300 J
CHROMIUM 11 0.47 J
COBALT 73 0.7 J
IRON 300 813
LEAD 15 0.37 J
MAGNESIUM NA 7080
MANGANESE 50 209
NICKEL 73 1.6
POTASSIUM NA 3720
SELENIUM 18 0.16 J
SODIUM NA 22900 J
ZINC 1100 30.9 J
Dissolved Metals  (µg/L)
ARSENIC 0.045 0.78 J
BARIUM 260 26 J
CALCIUM NA 57300 J
CHROMIUM 11 0.33 J
COBALT 73 0.73 J
IRON 300 560
LEAD 15 0.2 J
MAGNESIUM NA 7130
MANGANESE 50 230
NICKEL 73 1.7
POTASSIUM NA 3710
SELENIUM 18 0.13 J
SODIUM NA 23100 J
ZINC 1100 19.4 J
Miscellaneous Parameters
TOTAL COLIFORM (CFU/100 mL) NA >2419.2 >2419.2

CFU/100 mL - Colony-forming units per 100 milliliters.
Data qualifiers (e.g., U, J) are defined in Appendix H.
HHRA - Human health risk assessment.
NA - No applicable criterion.
µg/L - Micrograms per liter.
Black background indicates values that exceed at least one of the criteria.
Blank cells indicate no data are available.

DUP
6/7/2005

08SU001
08SU00101-D08SU00101

08SU001
0202

6/7/2005
ORIG
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4.0  PHYSICAL CHARACTERISTICS OF THE STUDY AREA 

4.1 PHYSIOGRAPHY AND TOPOGRAPHY 

Buildings 106 and 107, together with other buildings in the area, are located on a promontory of land that 

juts southward from a primary east-west trending ridgetop (Figure 2-2).  In this area, the top of the ridge 

was flattened to some extent in the 1940s in preparation for site development (roads, rail lines, buildings, 

parking lots).  The areas that lie between buildings are mostly grass covered.  SWMU 8 is surrounded by 

wooded slopes on the eastern, southern and western sides (Figure 2-2).  An unnamed tributary of Boggs 

Creek and a primary road (Highway 45) run along the base of the wooded slope on the southern side of 

SWMU 8.  A primary road (Highway 101) and a main rail line run along the western and northern sides of 

SWMU 8.  Within the Building 106/107 area, a blacktop road runs in a north-south direction on both sides 

of the buildings and loops around the southern side.  There are also three small paint and solvent storage 

lockers on the southern side of Building 106. 

 

The areas in the immediate vicinity of Buildings 106 and 107 slope gently outwards toward the outer edge 

of the ridgetop (i.e., to the east, south, and west).  From the ridgetop, surface drainage migrates down the 

hillslopes in small ephemeral gullies.  Four gullies have been numbered for this project to facilitate 

identification.  The gulley numbers are not part of any officially designated geographic names.  Tributary 

8-01 (Figure 2-2) collects all runoff from the western side of the ridgetop and discharges from several 

storm drains.  Tributary 8-02 collects runoff from the hillslope on the southern side of Buildings 106 and 

119.  Tributary 8-03 runs directly past the northern and eastern sides of the Building 106 Pond and farther 

east collects surface runoff and storm drain discharges from the eastern side of Buildings 106 and 107.  

Another small ephemeral tributary gulley (8-04) is located farther east and collects runoff from another set 

of buildings on its northeastern side (Figure 2-2).  Tributary 8-04 does not collect any surface runoff from 

the Building 106/107 area; however, some groundwater discharging from the Building 106/107 area might 

discharge to this gulley.   

 

A large unnamed tributary of Boggs Creek is located about 500 feet south of Building 106 and flows from 

west to east towards Boggs Creek.  Boggs Creek, in combination with Turkey Creek, is the largest 

watershed draining NSWC Crane. 

 

Elevations on the SWMU 8 ridgetop range from about 670 to 700 feet above mean sea level (amsl) 

(Figure 2-2).  The maximum elevations at SWMU 8 (about 700 feet amsl) occur around Building 2722, 

which is situated on a small knoll.  The elevations along the small tributary 8-01 range from 660 feet amsl 
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near surface water sampling point 08SW/SD18 to about 610 feet amsl where it enters the unnamed main 

stream (Figure 2-2), a drop of approximately 50 feet in elevation.  The larger eastern tributary 8-03 starts 

farther up on the ridgetop at an elevation of about 690 feet amsl and drops in elevation to about 590 feet 

amsl where tributary 8-03 enters the unnamed main stream.  The total topographic relief around SWMU 8 

is about 110 feet. 

 

4.2 METEOROLOGY 

NSWC Crane is located in a warm, temperate climatic zone.  In general, the summers are warm and 

humid, and winters are mild with occasional short cold periods.  The temperature ranges from an average 

maximum July temperature of 89 degrees Fahrenheit (°F) to an average minimum January temperature of 

26°F.  Precipitation is fairly evenly distributed throughout the calendar year; the maximum precipitation 

occurs during the spring and early summer.  The average annual precipitation at the facility is 44 inches 

and consists of 42 inches of rain and 15 inches of snow.  The average humidity ranges from 40 to 

90 percent in summer and 60 to 90 percent in winter.  Long-term climatological records for the area 

indicate that the monthly prevailing wind direction is from the southwest from April through December and 

from the northwest during January through March [National Oceanic and Atmospheric Administration 

(NOAA, 1988)].  The annual prevailing wind direction for the region is from the southwest, and the annual 

average wind speed for the area is about 9.6 miles per hour.  Figure 4-1 is a wind rose summarizing the 

mean wind direction and wind speed distribution at the Indianapolis International Airport over a 5-year 

period (1985 to 1989).  

 

4.3 SURFACE WATER HYDROLOGY 

The topography at SWMU 8 consists of a ridge on the northern side of Highway 45 that runs in an east-

west orientation.  The slopes across the ridgetop are very gradual.  Surface water runoff from most of the 

buildings, grassy areas, railroad tracks, roads, and parking lots drains to the periphery of the developed 

area and runs down the hillside in the gullies, as described in Section 4.1. 

 

One storm drain used to discharge into the northwestern corner of the Building 106 Pond.  However, that 

pipe was reportedly sealed.  No storm drain pipes are known to currently discharge to the pond.  In 

addition, no drainage ditches empty into the pond.  The pond has no known surface outlet or subsurface 

drain outlet.  The mean sea level elevation of the average pond surface is 681 feet amsl and the mean 

sea level elevation of the average pond bottom is 676 feet amsl.  It appears that direct rainfall, a small 

amount of surface runoff from the banks of the pond, and perhaps a small amount of groundwater 

seepage are the only sources of water entering the pond.  The pond is connected to a former treatment 
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plant (Building 2961) located on the southern side of the pond by a horizontal subsurface pipe.  The 

depth, diameter, and type of pipe are unknown.  Because the water level in the treatment plant sump and 

the pond are nearly identical, it is assumed that they are still in hydraulic communication and water can 

pass back and forth between them.  The water level in the pond never appears to reach the grade of the 

surrounding berm; therefore, the only means of water leaving the pond is probably evapotranspiration and 

slow groundwater seepage to the east and southeast.  Groundwater seepage will be discussed later in 

this section. 

 

Three rounds of surface water sampling and surface flow estimates were conducted during the RFI.  

Based on visual observations and measurements, estimates of surface water flow were made at each 

surface water sampling station and at each staff gauge on one or more occasions during the three rounds 

(Table 4-1).  During Round 2 sampling (June 5, 2005), there was no flow in any of the gullies or unnamed 

stream.  During Round 1 sampling (January 9, 2005) and Round 3 sampling (October 25, 2005), there 

was very little or no flow at any sample location or gauging station.  The highest flow rate [310 gallons per 

minute (gpm)] was estimated at 08SW/SD09 during Round 1 sampling.  This location is on the main 

unnamed stream, just downstream of its confluence with Tributary 8-03 (Figure 2-2).  It is likely that the 

gullies and the upper reaches of the unnamed tributary creeks are not flowing most of the year, especially 

in the summer and fall months.  However, based on the boulder and gravel size found in the bed of the 

unnamed stream and the lack of leaves, twigs, or fine sediment in the streambed, it is apparent that much 

higher flows can be expected in the tributary gullies and the main stream during large storm events or 

periods of heavy snowmelt. 

 

4.4 GEOLOGY 

Bedrock underlying NSWC Crane consists of sedimentary rocks from the Lower Pennsylvanian-age 

Mansfield Formation of the Raccoon Creek Group and the underlying Upper Mississippian-age 

Stephensport and West Baden Groups (Figure 4-2).  The Pennsylvanian-age sandstones, siltstone, 

shales, coal beds, and thin limestone units of the Mansfield Formation can reach thicknesses of 250 to 

300 feet at NSWC Crane in the central and western portions of the facility.  Because the 

pre-Pennsylvanian bedrock is dipping to the west-southwest toward the center of the Illinois structural 

basin, the Mississippian-age rocks are closer to the surface and crop out along the stream valleys and 

lower slopes on the eastern side of NSWC Crane (Figure 4-3).  On the eastern side of NSWC Crane 

(e.g., near the Dye Burial Ground, Ammunition Burning Ground, and Rockeye), Pennsylvanian bedrock is 

confined to the uppermost portions of hills and ridges.  At SWMU 9 (Pest Control Area), which lies in the 

central portion of NSWC Crane, the United States Army Corps of Engineers (USACE) drilled a well 

(09C01) through the top of the ridge to a total depth of 150 feet.  This well penetrated 13 feet of 
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overburden soil and 132.5 feet of Pennsylvanian (Mansfield) shales, sandstones, siltstone, and coal 

seams.  The boring also encountered 5.5 feet of Mississippian limestone at the bottom, which the USACE 

and Indiana Geological Survey identified as the Glen Dean Limestone (Barnhill and Hansley, 1993).  The 

elevation of the Pennsylvanian-Mississippian unconformity at this location (SWMU 9) is approximately 

575 feet amsl.  Based on the Map Showing Structure on Top of the Mississippian Unconformity at NSWC 

Crane, Indiana (Barnhill and Hansley, 1993), the basal elevation of Pennsylvanian rock at SWMU 8 is 

about 520 feet amsl.  Thus, the combined thickness of Pennsylvanian shales, sandstones, and coals at 

SWMU 8 is up to 180 feet. 

 

Below the Pennsylvanian rocks lie Mississippian-age limestone and sandstone formations of the 

Stephensport Group, including the Glen Dean, Golconda, and Beech Creek Limestones, the Big Clifty 

Sandstone, and the Hardinsburg Formation (siltstone and shale) (Figure 4-2).  The Mississippian 

Formations lie at or below 520 feet amsl at SWMU 8, which is at least 70 feet below the level of the 

unnamed creek (elevation 590 to 600 feet amsl).  This fact is corroborated by the basewide geology map 

(Figure 4-3), which shows Raccoon Creek and Lower-Pennsylvanian sandstone units present in all of the 

major and minor stream valleys in the vicinity of SWMU 8.  Mississippian Formations do not crop out in 

major stream valleys until about 1 kilometer eastward in the Turkey Creek Valley near SWMU 7.    

 

The ridgetop containing SWMU 8 is blanketed with residual soils and reworked soils that range from 2 to 

19 feet thick.  As discussed above, the bulk of the ridge is composed of Pennsylvanian bedrock, which 

consists of discontinuous layers of siltstones, sandstones, shales, and coal seams up to 180 feet thick 

near the center of the ridge.  These Pennsylvanian rock units extend from the ridgetop down to about 

520 feet amsl. 

 

During the RFI for SWMU 8, a total of 14 permanent monitoring wells were installed.  The date of 

installation, total depth, ground surface elevation, screen elevations, and other physical characteristics of 

each of the 14 monitoring wells are listed in Table 2-2.  The boring logs and well construction logs for 

these wells are included in Appendix B.  The locations of the 14 monitoring wells are shown on Figure 

2-2.  The bottom of the deepest monitoring well (08MWT13) was drilled to 562.68 feet amsl, which is still 

about 42 feet above the base of the Pennsylvanian rock units.  Therefore, all of the drilling occurred and 

all of the monitoring wells were installed at SWMU 8 in the unconsolidated overburden, fill materials, or 

Pennsylvanian bedrock.  As a result, there is no further mention of geology or hydrogeology of 

Mississippian rocks in this document.  For all practical purposes, they are far below any contaminated 

groundwater and do not interact hydraulically with the overlying conductive zones within the 

Pennsylvanian rocks. 
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Figure 4-4 illustrates the locations of three geological cross sections that have been prepared based on 

the results of drilling and well installation activities at SWMU 8.  These geologic cross sections (A-A', B-B', 

C-C') are presented in Figure 4-5.  The highest part of the SWMU 8 ridge (above 670 feet amsl) is capped 

by shaly sandstone, fine sandstone, and medium sandstone.  The coarser, medium-grained sandstone 

was encountered in well 08MWT007 located on the topographically high knoll (cross section A-A’, 

Figure 4-5).  On the northwestern side of Building 106, the medium sandstone is replaced by fine 

sandstone and shaly sandstone.  Toward the outer edges of the ridge (e.g., southeast of the Building 106 

Pond), the bedrock has weathered down to 670 feet amsl, and shallow monitoring wells 08MWT002, 

08MWT004, and 08MWT006 were installed in residual soil on top of the ridge (cross sections B-B’ and 

C-C’, Figure 4-5).  The monitoring wells installed in the uppermost sandstone, shaly sandstone, and 

overburden soils were grouped together as Upper Pennsylvanian and overburden monitoring wells. 

 

Beneath the uppermost sandstone and overburden, a black carbonaceous shale containing coal streaks 

was generally encountered between 660 and 672 feet amsl.  This shale was finely laminated and 

appeared to be a marine shale.  It was 5 to 8 feet thick in most locations, but was not encountered on the 

far southeastern side of the ridgetop near 08MWT01 (cross section C-C’, Figure 4-5). 

 

Laminated siltstone, shale, and fine sandstone were generally encountered between 445 and 460 feet 

amsl.  These units were relatively dry when drilled.  On the southern and southeastern sides of the 

Building 106 Pond (e.g., 08MWT001 and 08MWT003), a well-sorted, orange to pink, medium sandstone 

was encountered between approximately 615 and 645 feet amsl.  The colors of this sandstone indicate 

that it is porous and well oxidized.  On the southern and southwestern sides of SWMU 8 (near wells 

08MWT005 and 08MWT12) (cross section C-C’, Figure 4-5), the same interval is partially occupied by 

finer-grained sandstone and siltstone with coal streaks and a small coal seam.  Monitoring wells 

08MWT001, 08MWT003, 08MWT005, and 08MWT012 are all screened in the geologic strata between 

611 and 648 feet amsl and are grouped together as the Middle Pennsylvanian monitoring wells. 

 

Between 570 and 620 feet amsl, a thick sequence of laminated, gray to tan, fine-grained sandstones, 

siltstones, and silty shales were encountered.  In most cases, this sequence of rock was well cemented, 

massive, and dry (these units produced significant dust during drilling).  However, between 595 and 

605 feet amsl, the shaly siltstone was often fractured and produced significant quantities of water when 

drilled, especially in borehole 08MWT014. 

 

Between 560 and 570 feet amsl, a fine sandstone with minor shale interbeds, coal streaks, and a very 

thin coal seam was encountered.  In this zone, the sandstone appeared to be irregularly bedded and 
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broken.  Monitoring wells 08MWT010, 08MWT011, 08MWT013, and 08MWT014 are all screened in this 

elevation range and are referred to as Lower Pennsylvanian monitoring wells. 

 

The base of the Pennsylvanian System is at approximately 520 feet amsl at SWMU 8.  However, no 

drilling penetrated this deep, and there is no information concerning the rock units below 562 feet amsl at 

this location. 

 

As stated above, the overburden soils are generally thin (i.e., generally less than 7 feet thick) and are not 

usually saturated at the bottom at the bedrock interface (based on numerous soil borings drilled within 

and around Buildings 106 and 107; see Figure 2-1).  Surface soils were pushed toward the southern and 

southeastern sides of the ridgetop in the 1940s during site development to level the upper surface of the 

ridge.  Thus, soil thicknesses measured in the southern and southeastern edges of the ridgetop are 

thicker (up to 19 feet thick).  For all wells and soil borings that reached the bedrock surface, the bedrock 

surface elevation was recorded.  Figure 4-6 presents the approximate topography on the bedrock 

surface.  A bedrock high is present near monitoring well 08MWT07 and Building 2722, where the bedrock 

surface almost reaches 700 feet amsl.  Around the Building 106 Pond, the bedrock elevation is 

approximately 670 to 675 feet amsl.  From the ridgetop, the bedrock surface drops rapidly, matching the 

land surface.  In most cases, the residual soil is no more than a few feet thick on the hillslopes.  At the 

bottom of the slopes, the main stream is flowing on top of the bedrock surface, and bedrock is exposed 

on the stream bottom and banks. 

 

4.5 SOILS 

A veneer of natural soil blankets the top and the sideslopes of the SWMU 8 ridge.  The soils are the result 

of Pennsylvanian-age rocks (mostly sandstone, shales, and siltstone) weathering in place.  These 

residual soils derived from Pennsylvanian rock are the most prevalent soils at NSWC Crane and consist 

predominantly of fine materials, including varying amounts of clay, silt, and sand.  The thickness of the 

residual soil was typically 2 to 7 feet around the buildings (Table 2-1).  However, a significantly thicker 

layer of soil (18 to 19 feet) was encountered on the southeastern side of the SWMU 8 ridgetop around 

soil borings 08SB010, 08SB012, and 08SB013 (Figure 2-1).  It is quite likely that this thicker layer of soil 

includes some reworked soils that were pushed into the area when the ridgetop was being leveled and 

developed in the 1940s. 
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4.6 HYDROGEOLOGY 

As discussed above, the maximum thickness of soil encountered on the ridgetop or sideslopes of 

SWMU 8 was 19 feet.  Elsewhere, the residual soil was generally less than 7 feet thick.  While drilling 

through the overburden on top of the ridge, saturated conditions were encountered in the overburden soil 

at several locations (e.g., 08MWT002, 08MWT004, and 08MWT006).  The uppermost sandstone in the 

ridgetop (encountered in monitoring wells 08MWT007 and 08MWT008) were also saturated in the lower 

portions.  These five wells have been grouped together and represent the Upper Pennsylvanian and 

overburden water-bearing zone (Puz).  This zone is recharged by downward infiltration through surface 

soil.  A higher rate of recharge may occur beneath the Building 106 Pond, but there is no quantitative 

evidence to support this conjecture.  The sandstone and overburden residual soil belonging to the Puz 

rest on top of a fairly continuous, black, finely laminated, clay shale.  By its appearance, this shale should 

be very impervious and should act as an effective aquitard that minimizes the downward migration of 

water to deeper strata and this in fact is the case.  The rocks immediately below the black shale were dry.  

It was not until about 635 feet amsl that saturated rock was once more encountered in the boreholes.  

This deeper groundwater resides in a porous, highly oxidized, medium-grained sandstone that is referred 

to as the Middle Pennsylvanian water-bearing zone (Pmz).  The sandstone was present in boreholes 

08MWT01 and 08MWT03 just south of the Building 106 Pond.  Farther southwest, in the vicinity of wells 

08MWT005 and 08MWT012, groundwater was also encountered at this elevation; however, the 

sandstone in this area becomes finer grained and contains coal streaks and a thin coal seam.  These four 

wells were grouped together and used to represent the Pmz. 

 

The deepest monitoring wells at SWMU 8 are screened in laminated siltstones, sandstone, and silty 

shale.  This rock type is not normally very permeable.  However, broken rock was encountered in this 

lithology between 595 and 605 feet amsl in wells 08MWT013 and 08MWT014, and fine sandstone with 

minor coal streaks was encountered between 562 to 570 feet amsl in 08MWT014.  Four wells screened 

between 562 and 585 feet amsl are included in a group the represents the Lower Pennsylvanian water-

bearing zone (Plz). 

 

Depth to groundwater and groundwater elevations were measured on three different occasions, and data 

are listed in Table 2-2.  Water levels were first measured in June 2005 before all of the 14 RFI monitoring 

wells were installed, and water levels were again measured in December 2005 after all 14 permanent 

monitoring wells were installed.  However, two of the Plz wells (08MWT013 and 08MWT014) were very 

slow to recover, and the water levels were measured prematurely after well development and sampling.  

Therefore, a third set of groundwater levels was measured in March 2006.  The third data set (i.e., 
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March 1, 2006) was used to prepare potentiometric surface maps that are discussed below.  All water 

level measurements are listed in Table 2-2. 

 

Figure 4-7 presents the potentiometric surface for the uppermost sandstone unit and overburden wells 

(i.e., the Puz) measured in March 2006.  The highest groundwater elevations (686 to 688 feet amsl) were 

measured in the two monitoring wells located farthest north and northwest (i.e., wells 08MWT007 and 

09MWT008) toward the center of the ridgetop.  The Puz groundwater elevations decrease to about 

680 feet amsl on the eastern and southern sides of the Building 106 Pond.  The water surface elevation in 

the pond on March 1, 2006 was 681.91 feet amsl (Figure 4-6, Table 2-2); hence, groundwater is probably 

seeping slowly into the pond on the northern and western sides and seeping out on the eastern and 

southern sides.  The primary groundwater flow direction in the area around the pond is to the east and 

southeast. 

 

All shallow groundwater in the Puz is presumably flowing toward the crop line and discharging to the 

gullies on the eastern and southern sides of the ridge (primarily tributary 8-03) or discharging to surface 

soils and gradually evaporating.  The hydraulic gradients in the Puz steepen as the sideslopes of the 

ridge are approached.  The base elevation of the Puz is approximately 660 to 670 feet amsl, so 

groundwater is confined to the uppermost portion of the ridgetop.  Figure 4-7 includes arrows that depict 

the approximate lateral flow directions in the Puz. 

 

Figure 4-8 shows groundwater elevations measured in the five monitoring wells screened in the second 

major sandstone unit (i.e., the Pmz) on March 1, 2006.  The highest groundwater elevations in the Pmz 

were measured in the two wells located near the pond (634.39 ft amsl in well 08MWT003 and 634.36 feet 

amsl in well 08MWT001).  Groundwater elevations measured in wells 08MWT005 and 08MWT012 were 

only slightly lower (633 to 634 feet amsl).  Groundwater elevations mimic the surface topography (which is 

typical) and decrease toward the southeast and toward the south from the ridgetop.  Arrows on Figure 4-8 

show the approximate flow direction for groundwater in the Pmz.  The lowest groundwater elevation 

measured in the Pmz was in well 08MWT009 (619.57 feet amsl) on the southern side of SWMU 8.  This 

groundwater elevation is approaching the base of the second sandstone unit (i.e., Pmz), which occurs at 

approximately 610 to 615 feet amsl.  Groundwater in the Pmz, like the Puz, is expected to discharge to 

the hillside, but at a lower elevation.  Groundwater discharge around the hillsides has been observed at 

seeps 08SP002, 08SP003, and 08SP004 and along the roadside ditch southeast of well 08MWT009.  

Groundwater in the Pmz is also presumably discharging slowly to tributary 8-03. 

 

Water levels measured in the four wells screened in the Plz on March 1, 2006 are presented on 

Figure 4-9.  The highest Plz groundwater level was measured in well 08MWT011.  On March 1, 2006, the 
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level in this well was 595.65 feet amsl, which is about 6 to 9 feet higher than the other three Plz wells.  

The higher water level in this well might be caused by the fact that the permeability of the rock around the 

well screen is very low (as discussed below).  Also, the well is likely receiving extra recharge from the 

adjacent gully (tributary 8-03) when the gully is flowing.  Potentiometric contours were not drawn on this 

figure because they would have portrayed an east-west potentiometric ridge between wells 08MWT014 

and 08MWT011, with groundwater flow to the north (toward well 08MWT013) and toward the south 

(toward well 08MWT010).  This is not a likely situation.  A possible explanation for the erratic water levels 

in these Plz wells is that the Ks of the fine sandstones and clayey siltstones in this interval are relatively 

low.  Thus, the water levels do not react quickly to changes in hydraulic potentials around them and 

behave erratically. 

 

During the RFI, slug tests were performed at seven monitoring wells.  In many cases, both a rising head 

and falling head test were performed on the same well.  In three of the wells, only a rising head test was 

performed because the water levels in the wells were below the top of the screens (which introduces error 

in evaluating a falling head test).  The raw data, data analysis procedures, graphs of the data, and 

analytical results for each test are presented in Appendix E.1.  A summary of the results of slug tests 

performed on select monitoring wells are presented in Table 4-2.  The K values calculated for one Puz 

and one overburden monitoring well (08MWT007 and 08MWT004) were the highest and ranged from 

4.41 to 8.75 feet per day [1.6E-03 to 3.1E-03 centimeters per second (cm/s)].  The median K for the 

shallow bedrock and overburden was approximately 6.6 feet per day. 

 

The K values calculated for five Pmz monitoring wells (Table 4-2) ranged from 0.68 to 1.75 feet per day 

(2.4E-04 to 6.2E-04 cm/s).  The median K value for the Pmz (1.07 foot per day) was less than the median 

for the Puz. 

 

A K value calculated for one Plz monitoring well (08MWT11) was only 0.061 foot per day (Table 4-2).  

This low K value, in addition to the very slow recovery rates observed in the four Plz wells, suggests that 

the hydraulic conductivity of this zone is very low, and as a result, groundwater flow through this zone is 

very slow or nonexistent. 

 

Horizontal hydraulic gradients were calculated graphically at several locations for the Puz and Pmz (see 

Appendix E.2).  The gradients were relatively steep in the Puz, ranging from 0.086 to 0.114.  Using the 

median hydraulic conductivity value for the Puz of 6.6 feet per day and an estimated porosity of 0.25 for 

the weathered sandstone and overburden, values of linear groundwater velocity were estimated for the 

Puz (Appendix E.2).  These values ranged from 2.27 to 3.01 feet per day (829 to 1100 feet per year).  

These flow velocities are relatively high because the K for the Puz and overburden was higher than for 
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the other two zones.  In addition, the gradients are steep near the outer edges of the ridge where the Puz 

approaches its crop line.  The groundwater velocities therefore increase as the groundwater approaches 

the outer edge of the ridge (i.e., its discharge zone).  All assumptions, data, and calculations for linear 

groundwater velocities are presented in Appendix E.2. 

 

Horizontal hydraulic gradients were calculated graphically at several locations for the Pmz (see 

Appendix E.2).  The gradients are less steep than found in the Puz, but still somewhat steep (0.065 to 

0.074).  The gradients become steepest near the outer edges of the ridge where the Pmz approaches its 

crop line.  Using the median hydraulic conductivity value for the Pmz of 1.07 foot per day and an 

estimated porosity of 0.05 for the sandstone, values of linear groundwater velocity were estimated for the 

Pmz.  These values ranged from 1.39 to 1.58 feet per day (508 to 578 feet per year).  These velocities 

are roughly 50 percent of the velocities calculated for the Puz.  All assumptions, data, and calculations for 

linear groundwater velocities are presented in Appendix E.2. 

 

Horizontal hydraulic gradients and groundwater velocities were not calculated for the Plz because the 

groundwater elevations were very erratic, and determining hydraulic gradients would be prone to severe 

error.  Regardless, the gradients in the Plz (excluding the 8MWT011 water level) appear to be almost flat, 

and the K of this zone is very low (0.061 foot per day).  Thus, linear groundwater velocities in the Plz 

should be one to two orders of magnitude lower than in the upper two zones. 

 

Most of the groundwater within the ridge is flowing laterally eastward, southward, and westward from the 

center of the ridge.  Some groundwater is likely flowing from the upper sandstone unit (i.e., the Puz) 

downward to the second sandstone unit (i.e., the Pmz) and subsequently down to the lowermost 

Pennsylvanian strata (i.e., the Plz).  The hydraulic heads measured in monitoring wells at SWMU 8 

consistently decrease in elevation as the elevations of the well screens decrease (Figure 4-10).  This 

indicates that recharge occurs along the upper slopes of the ridge; groundwater flow is mostly lateral with 

a small vertical component downward.  The flow rates downward through the ridge are very low based on 

the following evidence: 

 

• Much of the upper portion of the Pmz is dry; hence, the groundwater in the Puz is perched and 

cannot move down to the Pmz very quickly.  The black silty shale and siltstone between the Puz and 

Pmz is an effective barrier to downward groundwater flow. 

 

• The fact that groundwater elevations decrease dramatically from top to bottom in the ridge (see 

Figure 4-10) indicates a large vertical hydraulic gradient exists, which reflects the low permeabilities 

of aquitard materials (i.e., shales and siltstones) between the Puz, Pmz, and Plz. 
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• Three different nests of wells also indicate a very large hydraulic head difference between the Puz, 

Pmz, and Plz (see Figure 4-11).  The average head difference between the wells in the Puz and the 

wells in the Pmz in March 2005 was about 40 feet.  The same approximate decrease in hydraulic 

head occurs between the Pmz and the Plz. 

 

The results of groundwater sampling will be presented in Section 5.0.  Most contaminants detected in 

groundwater in the Puz were detected in the Pmz at higher concentrations.  This suggests that the 

aquitard separating the Puz and the Pmz is not continuous and is breached in one or more locations.  

One of these locations appears to occur near Building 106 and west of Building 106 near monitoring well 

08MWT008 (see cross section B-B’, Figure 4-5).  The black shale appears to be absent, although it 

should have been present in the interval that was drilled.  Another possible “window” through the 

aquitards could occur at the Building 106 Pond itself.  When the pond was constructed in the 1940s, a 

dozer might have gouged down into uppermost bedrock to create the depression, and this could have cut 

into the black shale aquitards.  Contamination has definitely seeped down into the Pmz, but it is virtually 

absent in the Plz.  Thus, migration of groundwater contaminants is limited to south and southeastward 

lateral movement in the Puz and Pmz zones. 

 

4.7 DEMOGRAPHY AND LAND USE 

The economic base of communities surrounding NSWC Crane is in transition from agriculture, mining, 

and quarrying to manufacturing and service industries.  The patterns of settlement, population statistics, 

and median income are similar throughout the region.  Because most of the region is covered by 

vegetation, the area is classified as rural. 

 

There is no State or local planning within the vicinity of NSWC Crane.  The only zoning and land use 

regulations are in the municipalities in the region.  None of the municipalities are close enough to impact 

NSWC Crane.  None of the areas adjacent to NSWC Crane are zoned, and zoning is not anticipated in 

the near future.  No known land use or community actions are being considered or proposed at this time. 

 

4.8 ECOLOGY 

NSWC Crane is a heavily forested facility situated within the Western Mesophytic Forest Region, Hill 

Section, and Beech-Maple Forest Region (Braun, 1950).  Lindsey et al. (1970) further subdivided the area 

of the installation into the South-Central Oak and Mixed Woods Division, including the Beech-Maple and 

the Beech-Oak-Maple-Hickory sub-elements.  Deam (1940) classified the portion of Martin County in 
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which the facility is located as consisting of the Chestnut Oak Upland based on the dominant floral 

components at that time.  More recently, Kuchler (1964) mapped this portion of Indiana and classified it 

as belonging to two distinct vegetation classes, the Oak-Hickory and the Beech-Maple forest components 

of the Broadleaf Forest Classification.  This latter classification most closely resembles the current floristic 

components observed at the facility.   

 

NSWC Crane contains old agricultural fields in various stages of biological succession.  Openings on dry 

upland sites contain almost pure stands of grasses, with some clumps of woody plants such as 

persimmon, sassafras, and sumac.  Areas that tend to be wetter have river birch, willow, sycamore, and 

cottonwood.  Hillside communities include hickory, white and black oak, red maple, sugar maple, tulip 

poplar, ash, and beech (NEESA, 1983).  Cleared areas at the facility have various stages of grassland, 

old field, and scrub/shrub vegetational forms present.  Dominant tree species include black oak, white 

oak, pignut hickory, and yellow poplar.  These stands are relatively young, with the average tree diameter 

ranging from 6 to 12 inches.  Shrubs are present in these areas, and leaf litter, limbs, and saplings cover 

the understory.  

 

The wildlife habitats and vegetation types present at NSWC Crane (including many stages of forest 

succession, streams, ponds, Greenwood Lake, and grassy open spaces) support a diverse terrestrial and 

aquatic fauna.  The abundance of wildlife is mainly due to the mixture of landforms and vegetation types 

that occur over the installation.  In addition, the lack of agricultural pressures has enhanced wildlife 

abundance and served to provide an installation-wide "wildlife enclosure" condition.  There is an adequate 

amount of forage materials, concealment opportunities, and shelter locations to support a highly diverse 

wildlife community at the site. 

 

Terrestrial habitats (i.e., wooded and grassy areas) near the site may provide shelter and food sources for 

various species of mammals such as white-tailed deer, coyote, red fox, rabbits, raccoons, and mice and 

for birds such as ducks, geese, wild turkey, bobwhite quail, red-tailed hawks, and American robins. 

 

The white-tailed deer is the most conspicuous large, wild mammal at the installation.  Other mammals 

include opossum, raccoon, rabbits, mice, bats, chipmunks, squirrels, beaver, groundhogs, gray fox, 

coyotes, and long-tailed weasel.  Fox, coyotes, and hawks are carnivores whose presence indicates a 

healthy ecosystem with smaller mammals present to provide a food source (NEESA, 1983). 

 

The birds at NSWC Crane are diverse.  Previous studies identified over 100 species present at the facility 

during breeding seasons (Hengeveld, 1987).  Because the facility is largely forested, the species found 

consist predominantly of those that frequent wooded habitat types.  Species of waterfowl also use the 
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facility, especially in the vicinity of Greenwood Lake (Figure 1-2).  A large number of bird species frequent 

the non-forested grassland, old field, and scrub/shrub vegetation present over portions of NSWC Crane.  

The bird population includes a number of threatened, endangered, or species of special concern that use 

NSWC Crane as their home range.  These species include the bald eagle, osprey, sharp-shinned hawk, 

red-shouldered hawk, broad-winged hawk, black and white warbler, hooded warbler, and worm-eating 

warbler (Brown & Root Environmental, 1997). 

 

Previous studies conducted at NSWC Crane (Nelson et al., 1987) identified 21 amphibian species and 22 

reptilian species including skinks, lizards, snakes, and turtles. 

 

A total of 46 distinct fish species were collected from the installation during a 1987 inventory of fish fauna 

at NSWC Crane.  Other than Greenwood Lake, the 1987 study observed that the greatest number of 

individual fish species were recorded from the largest stream, Boggs Creek, and that the smallest number 

of species were recorded from Turkey Creek.  Boggs Creek contained 29 species, including eight species 

of fish characteristic of large river-type systems.  This included long-nose gar, paddlefish, bowfin, gizzard 

shad, ribbon shiner, big mouth buffalo, channel catfish, and flathead catfish.  By contrast, the Turkey 

Creek survey yielded 16 species of fish, none of which were unusual to the area. 
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TABLE 4-1

ESTIMATED FLOW RATES AT SURFACE WATER SAMPLING LOCATIONS AND STAFF GAUGES
SWMU 8 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

Round 1 Round 2 Round 3

Estimated 
Flow Rate 

(gpm) Notes

Estimated 
Flow Rate 

(gpm) Notes

Estimated 
Flow Rate 

(gpm) Notes
08SW/SD01 0 stagnant pool 0 dry 0
08SW/SD02 0 dry 0 dry 0
08SW/SD03 0 stagnant pool, 4 in. deep 0 stagnant pool, 3 in. deep 0
08SW/SD04 0 Bldg. 106 Pond NS 0 Bldg. 106 Pond
08SW/SD05 0 Bldg. 106 Pond NS Not Sampled
08SW/SD06 2 - 5 very shallow flowing water 0 dry 0 dry
08SW/SD07 10 - 15 water depth = 1 to 4 inches 0 dry 0 dry
08SW/SD08 140 0 stagnant pool, 10 in. deep < 1
08SW/SD09 310 0 stagnant pool 1
08SW/SD10 0 stagnant pool 0 stagnant pool
08SW/SD11 0 dry, no sample 0 stagnant pool
08SW/SD12 0 Bldg. 106 Pond 0 Bldg. 106 Pond
08SW/SD13 0 dry 0 stagnant pool
08SW/SD14 0 stagnant pool NE
08SW/SD15 0 stagnant pool 1 - 3
08SW/SD16 0 dry
08SW/SD17 < 1
08SW/SD18 1
08SW/SD19 0 dry
08SW/SD20 0 stagnant pool, water depth = 8 in.
08SW/SD21 0 stagnant pool, water depth = 6 in.

Staff Gauge
08SG01 NE NE 9
08SG02 NE NE 3 - 5
08SG03 NE NE 1 - 3
08SG04 NE NE 1 - 3
08SG05 NE NE 0 dry
08SG06 NE NE 148
08SG07 NE NE 0 Bldg. 106 Pond

NE = flow rate not estimated or recorded.
NA = not applicable
gpm = gallons per minute.

1 - See surface water sample log sheets for flow calculations or estimates; locations shown on Figure 2-2.

1/9/2005 6/05/05 10/25/05Surface Water 
Sampling Station(1)



TABLE 4-2

HYDRAULIC CONDUCTIVITIES OF GEOLOGIC MATERIALS BASED ON SLUG TESTS
SWMU 8 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

Monitoring Zone / 
Well No. Screened Material Horizontal Hydraulic Conductivity (Kh)

Average Horizontal Hydraulic 
Conductivity  (Kh)

(rising head, ft/day) (falling head, ft/day) (ft/day) (cm/s)

Unconsolidated Overburden

08MWT004 silty and sandy clay 6.40 11.1 8.75 3.1E-03

Upper Pennsylvanian Water-Bearing Zone (Puz)

08MWT007 medium sandstone and thin, shaly, fractured coal 4.39 4.43 4.41 1.6E-03

Middle Pennsylvanian Water-Bearing Zone (Pmz)

08MWT001 fine to medium sandstone 1.12 1.12 4.0E-04

08MWT003 medium sandstone 0.680 0.680 2.4E-04

08MWT005 medium sandstone and thin, shaly, fractured coal 0.907 1.14 1.02 3.6E-04

08MWT009
fine sandstone (broken and iron-stained) with thin streaks 

of coal 1.75 1.75 6.2E-04

Median Value 1.07 3.8E-04
Lower Pennsylvanian Water-Bearing Zone (Plz)

08MWT011 siltstone and silty shale 0.045 0.08 0.061 2.2E-05
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FIGURE 4-10.   GROUNDWATER ELEVATIONS IN MONITORING WELLS VERSUS WELL 
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FIGURE 4-11.   COMPARISON OF GROUNDWATER ELEVATIONS IN NESTED WELLS
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5.0  NATURE AND EXTENT OF CONTAMINATION 

This section describes the locations, spatial patterns, chemical forms, and concentrations of organic and 

inorganic chemical contaminants at SWMU 8.  Where feasible, attempts were made to identify which 

chemicals appear to be site-related contaminants and which do not.  

 

The range of analyses conducted during this RFI is documented in Section 2.0 and summarized in Table 

2-3.  Data summary tables are presented in Section 3.0 of this report.  Tables 3-1 through 3-4 present 

NSWC base-wide background data for metals in soils similar to those found at SWMU 8.  Tables 3-5 

through 3-40 present data summaries for RFI samples collected at SWMU 8.  A complete data set for the 

RFI is presented in Appendix G (Tables G-1 through G-4).  Some surface water and sediment locations 

could not be sampled during all rounds.  These locations are marked as “DRY” on Figure 5-1, and the 

reasons for not collecting samples at these locations are described in Section 2.0.  On Figures 5-2 “NS” is 

used to identify planned sampling locations were sediment was not available to be sampled.  On Figure 

5-3 and 5-4, “REF” is used to identify soil sampling intervals where bedrock was shallower than the 

planned sampling interval, thus preventing sample collection. 

 

SWMU 8 RFI data sets were subdivided into groups that reflect areas or similar environmental media with 

similar characteristics.  These groups are described below and are identified in data tables, where 

appropriate. 

 

Organic chemical contamination is defined for this RFI as chemicals whose concentrations exceed 

human health or ecological screening values (SVs) and therefore are considered to potentially result in 

unacceptable human health or ecological risks.  Exceedances of SVs are highlighted in the data tables 

(Tables 3-5 through 3-40, as applicable).  Because organic chemicals were assumed not to occur 

naturally, detections of organic compounds at SWMU 8 were generally considered to be site related 

unless the site history and observed concentrations or concentration patterns indicated that the 

contaminants are from non-site-related sources.  For example, chemicals such as methylene chloride or 

acetone were often detectable and attributable to laboratory contamination.  Other lesser used chemicals 

such as freons (chlorofluorocarbons), chloroform, and xylenes may also fit this description, depending on 

the laboratory and time period in which samples were analyzed.  Laboratory contamination is often 

indicated by low concentrations of a chemical in field blanks or laboratory blanks and in multiple samples, 

regardless of the origin of the samples.  When present as a laboratory contaminant, the concentrations of 

the contaminating chemical appear to be relatively uniform in magnitude regardless of the location of the 

sample in which the contamination was reported.  All organic target analyte concentrations were 
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measured using routine methods, except for pentachlorophenol and hexachlorophene.  These two 

compounds were analyzed by an herbicide analytical method even though they are not herbicides, and 

they are discussed as herbicides in the text below because of this.  The herbicide method was used to 

obtain lower detections limits than are achievable using the routine SVOC analytical method (SW-846 

Method 8270C) for these compounds. 

 

Metals contamination was also defined as an exceedance of SVs; however, consideration was given to 

the natural occurrence of metals in environmental media.  Concentrations of metals that are within normal 

background or upgradient levels were not considered to represent site-related contamination, although 

they may be discussed for the sake of completeness.  Background and upgradient data sets that are 

used for these evaluations are described in Section 5.1. 

 

Multiple chemicals of environmental interest were detected in multiple areas of SWMU 8 at concentrations 

greater than SVs.  The extent of contamination, however, is best described using representative 

chemicals whose extent encompasses that of other chemicals.  This reduces the complications 

associated with trying to track multiple chemicals when all chemicals have similar distribution patterns.  

Therefore, emphasis was given to chemicals that:  

 

• Exceed chemical of potential concern (COPC) SVs (described and evaluated further in Sections 7.0 

and 8.0). 

 

• Represent, based on chemical and physical properties, a particular group of chemicals (e.g., VOCs). 

 

• Were detected multiple times and were generally pervasive, thus representing the greatest extent of 

contamination for similar chemicals. 

 

• Were detected infrequently but at environmentally significant concentrations.  This may occur, for 

example, when multiple analytes of similar behavior or origin are detected at a small number of 

locations but at elevated concentrations that are indicative of a chemical release or contamination 

pattern. 

 

• May be used to show a connection or no connection among various environmental media. 

 

• May be significant degradation (i.e., daughter) products that demonstrate changes in contaminant 

concentrations over time due to chemical or biochemical degradation. 
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• Ultimately were judged to adequately represent the nature and extent of similar contaminants at 

SWMU 8. 

 

If the nature and extent of contamination could be easily described, figures were not generated and the 

contamination was described in text only. 

 

5.1 BACKGROUND AND UPGRADIENT LOCATIONS 

Each  the background data set and how it was established is described below. 

 

5.1.1 NSWC Crane Soil Background Data Set 

Tables 3-1 through 3-4 present summary statistics for metal concentrations in the following soil 

categories: 

 

• All Crane soils (a composite of nine different Soil Groups) 

• Soil Group 3 - Alluvial, Mississippian, and Pennsylvanian surface soil 

• Soil Group 8 - Pennsylvanian Subsurface Clay and Silt 

• Soil Group 9 - Pennsylvanian Subsurface Sand 

 

The background data for these soil groups were generated during the NSWC Crane basewide 

background soil investigation.  Derivation of the Soil Groups is described in detail in the report for that 

investigation (TtNUS, 2001).  Soil Groups 3, 8, and 9 represent all soil samples collected at SWMU 8.  All 

SWMU 8 surface soil samples belong to Soil Group 3, and most of the subsurface soil samples belong to 

Soil Group 8.  The SWMU 8 samples that belong to Soil Group 9 contain enough clay or silt that they are 

more appropriately characterized as a hybrid between Soil Groups 8 and 9.  The background Soil Group 

9 has just one value for each metal, even though multiple attempts were made during the background 

investigation to collect more than one soil sample from this group.  Therefore, it is most appropriate to 

compare SWMU 8 subsurface soil samples to the Soil Group 8 background soil concentration data when 

evaluating whether the soils from SWMU 8 represent background concentrations. 

 

Statistical comparisons were not made between background and SWMU 8 RFI metals concentrations for 

this investigation.  However, NSWC Crane background soil data extracted from TtNUS (2001) were used 

to estimate whether the concentrations of chemicals observed in SWMU 8 soils represented site-related 

contamination or not.  UTLs were used as points of comparison to demonstrate that one soil data set was 
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similar to another.  The UTLs represent a numerical limit below which 95 percent of the reported 

concentrations would fall with 95 percent confidence if the soil data represent background concentrations. 

 

5.1.2 SWMU 8 Surface Water and Sediment Upgradient Concentrations 

Surface water and sediment samples were grouped into three categories: Pond, Tributaries, and Main 

Stream.  These three groups represent surface water and sediments of significantly different character.  

The Pond group contains water that has collected in the Building 106 Pond from process effluent, 

overland runoff, and precipitation.  This pond has the potential to influence the chemical composition of 

downgradient groundwater and subsurface soil.  The Tributary group, consisting of four channels, 

represents the drainage channels least likely to contain water at any given time and that drain into the 

Main Stream, located east and south of SWMU 8.  These channels are labeled as Tributaries 8-01, 8-02, 

8-03, and 8-04 on Figures 5-1 through 5-4.  Tributaries 8-02 and 8-03 are expected to exhibit the greatest 

influence from SWMU 8 operations because they are most immediately downgradient of the SWMU.  

Tributary 8-01 also could represent influence from the area west of SWMU 8; Tributary 8-04 could 

represent influence from the area north of SWMU 8.  The Main Stream group represents the unnamed 

main stream channel located east and south of SWMU 8, and contains water more often than the 

tributaries.  This group also represents potential influences from areas upgradient (southeast) of 

SWMU 8. 

 

Within two of these groups, some locations identified on Figures 5-1 and 5-2 were designated as 

upgradient locations.  Sample location 08SW/SD013 was chosen to represent upgradient surface water 

conditions for the tributaries; location 08SW/SD010 was chosen to represent upgradient conditions for the 

main stream.  Two surface water samples (08SW01001 and 08SW01002) and one sediment sample 

(08SD010010006) were collected at location 08SW/SD010. One surface water sample (08SD01301) and 

one sediment sample (08SD013010006) were collected at location 08SW/SD013.  The surface water 

sample was only of sufficient volume to support VOC analyses.  No upgradient locations are available for 

the pond because it is a process effluent retention pond. 

 

In addition to drainage channel surface water and sediment sampling, an attempt was made to collect 

water samples from four seeps and to collect water and sediment samples from select sumps.  Two 

unfiltered water samples (08SP00201 and 08SP00202) and one filtered water sample (08SP00201-F) 

were collected during sampling rounds 1 and 2 from seep sampling location 08SP002.  Other seeps could 

not be sampled for lack of water.  One unfiltered (08SU00101) and one filtered (08SU00101-F) sump 

water sample were collected in sampling round 2 at sump sampling location 08SU001.  The other sumps 
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were dry at the times of sampling.  There was not enough sediment in the sumps to be collected for 

analysis during any sampling round. 

 

Comparisons of site data to data from upgradient locations are discussed in the surface water and 

sediment sections, as applicable (Sections 5.3 and 5.4, respectively).  The seep and sump data are 

generally discussed with the drainage channel data because of the few samples that could be collected 

from the seeps and sumps. 

 

5.1.3 Groundwater Upgradient Locations 

Groundwater for this project was collected as perched groundwater at the interface between the soil 

overburden and the bedrock interface and from bedrock geologic units.  The perched water was collected 

from open soil borings.  Groundwater samples were divided into three groups (groundwater overburden 

and shallow bedrock zone (OVERBURDEN or Puz); groundwater intermediate zone (INTERMEDIATE or 

Pmz); and groundwater deep zone (DEEP or Plz).  These three groups represent site conditions.  A 

fourth group (UPGRADIENT) represents upgradient conditions for all groundwater.  The sole upgradient 

sample for comparison with all SWMU 8 groundwater samples was 08GWT00701 (refer to Figure 5-1).   

 

5.2 SOIL CONTAMINATION 

Explosives and Perchlorate – No perchlorate or explosive compounds were detected in soil samples.  

The analytical performance was within expectations; therefore, explosives and perchlorate are not 

discussed further for soils. 
 
Fecal and Total Coliform Bacteria – No soil samples were analyzed for coliform bacteria. 

 
Herbicides – A few surface and subsurface soil samples were analyzed for herbicides.  No herbicides 

were detected; therefore, herbicides are not discussed further for soils. 

 

Metals – Several metals concentrations exceeded human health and ecological SVs in surface soil 

samples across SWMU 8 (Tables 3-9 through 3-11).  Subsurface soil metals concentrations also 

exceeded SVs, although only human health SVs apply in the case of subsurface soil.  Building 107 

surface and subsurface soils were not analyzed for metals because the primary interest in this area was 

VOCs.  
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Even though the metals concentrations in individual samples may have exceeded SVs, the 

concentrations generally were less than Soil Group 3 (surface soil) or Soil Group 8 (subsurface soil) 

background UTLs.  This is an indication that, although greater than SVs, most of the reported 

concentrations are within normal background levels.  Three metals exhibited significant exceptions to this 

general pattern and are discussed below. 

 

Aluminum concentrations in SWMU 8 surface and subsurface soil samples were often on the high end or 

greater than the background range of aluminum concentrations.  The greatest observed surface soil 

aluminum concentration was 28,200 milligrams per kilogram (mg/kg) and the greatest observed 

subsurface soil aluminum concentration was 31,500 mg/kg.  The soil background UTLs for aluminum are 

19,900 and 20,600 mg/kg, respectively.  The high SWMU 8 values could be an indication of site-related 

contamination, or they could represent a local soil population with slightly greater aluminum 

concentrations than are seen across NSWC Crane.  However, because the elevated concentrations were 

within approximately 50 percent of the UTL, they do not appear to be significant.  Furthermore, the 

highest aluminum concentration (31,500 mg/kg in sample 08SB0050610) was associated with a sample 

that is not associated with the SWMU 8 process effluent.  Aluminum concentrations also appear to be 

randomly distributed in a spatial sense whereby the area(s) of highest concentrations are not co-located.   

 

The antimony concentration of 13.3 mg/kg in sample 08SB0070610 did not exceed its SV, but antimony 

concentrations this high are not common (Dragun, 1988).  Sample 08SB0070610 was collected just south 

of the southwestern corner of the Building 106 Pond.  The origin of the elevated antimony concentration 

could not be determined.   

 

Surface samples 08SS0010002 and 08SS0090002 had lead concentrations of 31.1 and 28.8 mg/kg, 

respectively.  These values are greater than the 27.0 mg/kg surface soil UTL and the 11.0 mg/kg 

ecological SV but not the 400 mg/kg human health SV.  Some subsurface samples also had comparable 

ranges of lead concentrations, but the ecological SV does not apply to subsurface samples; therefore, 

there were no SV exceedances for lead in subsurface soils. 

 

Because of the general conformance of SWMU 8 surface and subsurface soil metals concentrations to 

typical background levels, metals are not discussed further and do not appear to be significant site-

related contaminants for soils. 

 

Pesticides and PCBs – A few surface and subsurface soil samples were analyzed for pesticides and/or 

PCBs.  No pesticides or PCBs were detected; therefore, these parameters are not discussed further for 

soils. 
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SVOCs – Thirteen of 14 surface soil samples were analyzed for SVOCs prior to October 2006, and select 

subsurface soil samples were analyzed for SVOCs, depending on the surface soil concentrations (see 

Table 2-3).  In Round 4 (October 2006), seventeen subsurface soil samples and a field duplicate were 

analyzed for SVOCs but no SVOCs were detected.  The detectable surface soil concentrations prior to 

2006 were generally low, with a few exceedances of human health risk-based SVs.  The exceedances of 

SVs were limited to select PAHs, with benzo(a)pyrene (BaP) being the most frequent chemical to exceed 

its SV.  The greatest exceedance was observed in surface soil sample 08SS0050002 [site concentration 

of 560 micrograms per kilogram (µg/kg) versus SV of 62 µg/kg].  All other exceedances were within two 

times the human health SV.  Sample 08SS0050002 was collected at the edge of asphalt pavement 

between Building 106 and the pond.  Its proximity to asphalt may explain the elevated PAH 

concentrations because asphalt is rich in PAHs.  The other exceedances were generally within 50 percent 

of the applicable human health SVs and less than ecological SVs.  No samples were analyzed during 

Rounds 2 or 3 for SVOCs because of the generally low concentrations observed in Round 1.  Because of 

the generally low concentrations and few SV exceedances, SVOCs are not considered to be significant 

site-related contaminants and are not discussed further for soils. 

 

VOCs – 1,1,2-Trichlorethane (TCA) (in one sample), methylene chloride (in 20 samples), TCE (in 14 

samples), 1,1-dichloroethene (in three samples), 1,2-dichloroethane (in one sample), vinyl chloride (in two 

samples), and benzene (in one sample) were the only VOCs that exceeded SVs at any surface or 

subsurface soil sampling location.  Most of the SV exceedances occurred in subsurface soils near the 

pond or in samples collected from Buildings 106 and 107.  The exceedances in these areas were also the 

greatest in magnitude.  Figure 5-3 shows 1,1,1-TCA and TCE concentrations in SWMU 8 soil samples.  

Although acetone and methylene chloride are common laboratory contaminants, the concentrations of 

these chemicals exhibit a fairly consistent pattern of being greatest in the deepest interval sampled, to a 

maximum sampled depth of 13 feet bgs.  This pattern of increasing concentration with depth is mirrored in 

other contaminant concentrations.  The additional sampling conducted in Round 4 (October 2006) 

exhibited the same pattern of increasing acetone concentration with depth.  The acetone data are 

presented in Figure 5-4.  For sampling locations that had detectable levels of VOCs and were not 

associated with Building 107, the predominant vertical concentration pattern is an increase in VOC 

concentrations with depth or no trend or at all.  At about 10 feet bgs, the VOC concentrations tend to 

increase most significantly to a multiple of two, three, or more of the 6- to 10-feet bgs interval.  This 

modest VOC concentration increase occurs close to the depth of the bedrock-overburden interface.  It 

may reflect migration of contaminants along the weathered bedrock-overburden interface, or it could 

reflect a contribution from soil moisture contaminated by groundwater flowing above the interface.  For 

the Building 107 locations, the greater VOC concentrations tend to be in the shallow soils rather than in 
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deeper soils.  Prior to Round 4, the greatest observed VOC concentration was 430 µg/kg TCE in sample 

08SB0410002, located inside the southern end of Building 107.   The highest observed contamination in 

the October 2006 sampling period was 3,900 µg/kg of total xylenes.  This occurred at soil boring 

08SB051, which was located about 70 feet south of Building 106.  This same boring had detectable levels 

of acetone (55 µg/kg), benzene (1.5 µg/kg) cis-1,2-dichloroethene (1.9 µg/kg), ethylbenzene (440 µg/kg), 

and toluene (23 µg/kg).  All other VOC concentrations were less than detection limits.  Of the detected 

VOCs, all except the acetone and cis-1,2-dichloroethene are indicators of a gasoline release.  October 

2006 sampling results for total xylenes, ethylbenzene, and toluene are presented on Figure 5-4.  All 

values are less than SVs.  Individual bias indicators for these three compounds were as much as 

51 percent low and each had a mean low bias of about 30 percent.  If the results were to be adjusted for 

this percentage bias, the maximum observed total xylene concentration would be approximately equal to 

the 7,200 total xylene human health SV.  There concentrations of ethylbenzene and toluene would be 

less than half of the SV in the worst case.  Hence, the biases do not appear to affect decision making 

significantly. 

 

Lateral concentration trends suggest Building 107 and the pond are the primary VOC contaminant 

sources for SWMU 8 soils.  Concentrations are greatest in those areas and are generally lower in areas 

separating those VOC sources.  Soil VOC contamination also was observed in the drum storage area, 

near sampling locations 08SB010 through 08SB013 prior to October 2006.  Methylene chloride was the 

most frequently detected VOC in exceedance of SVs at those locations.  The methylene chloride 

concentrations, however, are consistent with the concentrations sometimes observed for laboratory 

contamination, so it was not clear that the methylene chloride detections were site related.  October 2006 

sampling south of Building 106 did not yield detectable concentrations of methylene chloride. This is 

evidence that the methylene chloride observed earlier was laboratory contamination or at least that it did 

not originate from a source located near Building 106.  Except for methylene chloride, 1,1-dichloroethene, 

1,1,2-trichloroethane, benzene, and vinyl chloride were the only VOCs detected in excess of their SVs 

south or southeast of Building 106.  These exceedances (see Table 3-18 and Figures 5-3 and 5-4) 

appear to be minor and the concentrations of these compounds did not exceed the SVs in Round 4.  

Acetone and 2-butanone concentrations increase with depth in the drum storage area and the presence 

of the ketones were interpreted to be an indication that a source of these compounds may exist 

immediately south of Building 106.  The October sampling did not reveal any source of 2-butanone 

between Building 106 and the previous 2-butanone detections.  Acetone was detected in this area.  When 

viewed in total, the entire sampling pattern for pre-October 2006 to October 2006 sampling indicates that 

acetone concentrations increase from north to the south.  The southeastern edge of the pattern (from 

08SB057/TW013 to 08SB007/TW002 on Figure 5-3) has the highest acetone concentrations, in general.  

This pattern suggests a connection between the SWMU and the elevated acetone concentrations but no 
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source of acetone has been found.  Because acetone concentrations are much less than the acetone 

human health and ecological SVs, the presence of acetone is not a significant concern. 

 

VOC concentrations in solid matrices exhibited a slight to moderate low bias.  Therefore, the 

exceedances of SVs described above are probably slightly greater than reported (refer to Section 3.0 and 

Appendix H).  With this considered, a few more exceedances of criteria might be expected if no low bias 

were present, but the additional exceedances would be minor. 

 

In summary, the only significant contaminants in soil are VOCs.  Surface and subsurface soils are 

generally free of VOC concentrations that exceed SVs, except for methylene chloride and except for soils 

under Buildings 106 and 107 and near the pond.  This type of spatial VOC distribution is consistent with 

site history.  Soil boring 08SB041, located under Building 107, had the highest TCE concentration 

(430 µg/kg).  BTEX compounds (benzene, ethylbenzene, toluene, and xylenes) were detected southeast 

of Building 106 but the release associated with those compounds is not connected with Building 106. 

Although the contamination in these areas is not bounded in all directions by samples with concentrations 

less than SVs, it is apparent that the major sources of soil contamination are known.  Sample locations 

08SB004, 08SB005, 08SB009, 08SB011, 08SB015, and 08SB025 are situated between the areas cited 

above as areas of contamination, and these five locations are almost free of VOCs in excess of SVs.  

Location 08SB009 is on the upgradient (west) side of the pond.  Soil samples (08SB006, 08SB007, and 

08SB008) on the downgradient side of the pond are more contaminated.  Building 106 and the area south 

of this building are eliminated as sources of 2-butanone contamination observed in the pre-2006 

sampling. Acetone cannot be ruled out as having been released at SWMU 8, but the observed 

concentrations of this compound are well below the acetone human health and ecological screening 

values.  The pond is the primary source of soil VOC contamination.  A source of the elevated 1,1,1-TCA 

in groundwater toward the southeast of this most recently sample area south of Building 106 was not 

found.  Given the limited extent of 1,1,1-TCA contamination in excess of SVs, continued searching is 

warranted. 

 

5.3 SURFACE WATER CONTAMINATION 

Seep and sump water samples were grouped with the Tributary sample group and are discussed in this 

section because there were not enough of these types of samples to warrant separate discussions. 

 

Explosives and Perchlorate – Eight surface water samples were analyzed for 14 nitroaromatic/nitramine 

explosives and perchlorate ion.  None of these chemicals were detected and analytical performance was 

acceptable; therefore, these chemicals are not discussed further for surface water. 
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Fecal and Total Coliform Bacteria – No fecal coliform analyses were conducted for surface water 

samples, including the seep and sump samples.  A seep water sample (08SP00201), a sump water 

sample (08SU00201), and a duplicate of the sump sample (08SU00201-D) were collected during 

Round 2 and analyzed for total coliform.  The total coliform counts were very high [greater than 

2419.2 colony-forming units (CFU) per 100 mL].  The number of fecal CFUs included in those total 

coliform counts cannot be estimated; however, based on groundwater contamination results, it is likely 

that fecal coliform bacteria have migrated to the stream channels, either via groundwater or overland 

runoff.  Because the sewer break that caused the release of fecal coliform bacteria has been repaired, 

this is not viewed to be a significant problem. 

 

Herbicides and Pesticides – No surface water samples were analyzed for herbicides or pesticides. 

 

Metals – Several metals concentrations in Tributary surface water samples exceeded the single 

upgradient concentration and SVs.  A comparison of the total and dissolved metals concentrations at 

those locations indicates that the majority of the metals concentrations are associated with suspended 

matter (see Table 3-25).  The greatest number of SV exceedances and the exceedances of greatest 

magnitude occurred in the seep sample.  Except for this sample, the metals concentrations were 

comparable throughout the tributary system for the locations that had enough water to be sampled.  For 

the Main Stream system, metals concentrations are also consistent, and downgradient concentrations are 

generally less than or comparable to upgradient concentrations.  Therefore, metals in Tributary and Main 

Stream samples appear to reflect natural conditions, and metals do not appear to be significant site-

related contaminants for SWMU 8 Tributaries and Main Streams samples. 

 

Many metals concentrations in the Building 106 Pond were elevated relative to SVs, and the observed 

concentrations appear to reflect contamination from SWMU 8-related processes.  Location 08SW/SD012 

was generally the most contaminated (see Table 3-24).  This location is at the outfall pipe that discharges 

into the pond; hence, it represents building effluent prior to dilution in the pond.  It is not known whether 

some of the metals concentrations reflect process effluent alone or a combination of process effluent and, 

for example, corrosion products from the plumbing. 

 

The majority of metals contamination within the pond is associated with suspended solids for the following 

metals: aluminum, arsenic, chromium, cobalt, copper, iron, lead, tin, vanadium, and zinc.  This is evident 

because, when the total metals concentration is at least four times the detection limit, the total metals 

concentrations are typically more than two times the dissolved metals concentration (see Tables 3-24 

through 3-26).  Manganese is a borderline case for which about half of the samples have a total 
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manganese concentration greater than the dissolved manganese concentration.  For surface water 

samples outside of the pond, many more metals concentrations are near the detection limits and this 

pattern is not so clear. 

 

In summary, the only significant site-related metals contamination in surface water is associated with, and 

confined to, the Building 106 Pond. 

 

PCBs – Four surface water samples were analyzed for PCBs.  No PCBs were detected, and analytical 

performance was acceptable; therefore they are concluded not to be site-related surface water 

contaminants and are not discussed further. 

 

SVOCs – Twenty-two surface water samples (and two field duplicates), the seep water at 08SP02, and 

the sump water sample (08SU00101) were analyzed for SVOCs including PAHs and 1,4-dioxane.  

Several SVOC results were rejected because of poor analytical performance, but the rejected values 

were generally for parameters that are not significant based on the observed contamination patterns.  The 

rejected parameters are listed in Table H-3.  The reported SVOC results are generally biased low.  

SVOCs that were present at two to three times detection limits, however, should have been generally 

detectable.  Perhaps in some cases, the contaminant would have to have been present at concentrations 

as high as 10 times the detection limit to have been detected.  None of the detected concentrations 

exceeded human health SVs, and very few SVOC concentrations exceeded ecological SVs (see 

Tables 3-24, 3-25, and 3-26).  This is also true of surface water PAHs in the Building 106 Pond, where 

sediment PAH concentrations, described in Section 5.4, were high.  The few exceedances only slightly 

exceeded ecological SVs.  The high organic carbon content of the pond sediments appears to adsorb the 

PAHs and prevents significant exchange with the surface water.  Therefore, with one exception, SVOC 

contamination (including PAHs) is generally limited in extent and magnitude and is not discussed further 

for surface water.  The exception is 1,4-dioxane (see Figure 5-1).  This chemical was detected in 

groundwater as described in Section 5.5.   Although there were few detections of 1,4-dioxane in surface 

water, it was detected inside the pond and in drainage channels.  The highest concentrations were 

observed east of the Building 106 Pond, and some of the reported concentrations exceeded human 

health SVs (indicated by “[H]” on Figure 5-1).  The origin of this chemical at SWMU 8 is unknown.  It is 

known to be a stabilizer for 1,1,1-TCA formulations and 1,1,1-TCA was detected at this site, but its 

presence cannot be definitively linked to use of 1,1,1-TCA. 

 

VOCs – Ketones, chlorinated ethanes, and chlorinated ethenes were the predominant VOC contaminants 

detected in surface water.  The majority of contaminant mass is associated with the Building 106 Pond 

(see Figure 5-1, ketone data not plotted).  None of the ketone detections exceeded SVs.  Concentrations 
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of TCE and degradation products in the pond are in large excess of applicable SVs.  Outside the pond, 

detections of VOCs in surface water were relatively sparse.  TCE is the only VOC with concentrations 

outside the pond that exceeded human health SVs [1.4 microgram per Liter (µg/L)], and there were no 

exceedances of ecological SVs outside the pond.  The human health SV exceedances were generally 

slight and infrequent, but there was one result of 34 µg/L in Tributary surface water sample 08SW00601.  

This location is directly east and downgradient of the Building 106 Pond and is likely influenced by 

groundwater discharge to the tributary.  Although several surface water samples were not collected in one 

or more rounds because of dry drainage channels, the contamination pattern is not likely to have been 

altered if those samples could have been collected. 

 

Seep 08SP002 was sampled two times (4.9 µg/L and 2 µg/L), and each time the TCE concentration 

exceeded the 1.4 µg/L human health SV.  This seep is located approximately 300 feet south of the pond, 

and the reported concentrations appear to represent discharge of contaminated groundwater at the seep.  

In contrast, location 08SW/SD006, at which the maximum TCE concentration was detected, is located 

approximately 260 feet east of the pond.  This tributary sampling location is at approximately the same 

topographical elevation as 08SP002.  Based on these observations, contamination observed in drainage 

channels downgradient of the Building 106 Pond is a result of contaminated groundwater discharge to the 

channels.  Groundwater contamination is described in more detail in Section 5.5. 

 

The most downgradient Main Stream surface water sampling locations (08SW/SD014 and 08SW/SD021) 

were VOC free except for low-level detections of acetone in Round 3 (1.1 µg/L at 008SW/SD014 and 

2.3 µg/L at 08SW/SD021).  In Round 2, 08SW/SD14 was sampled and yielded no detectable acetone.  

The detected acetone concentrations did not exceed human health or ecological SVs; therefore, the 

surface water VOC contamination of significance is considered to be well bounded, with most 

contaminant mass associated with water from the Building 106 Pond. 

 

As TCE degrades in a relatively reducing environment it forms cis-dichloroethene which, in turn, degrades 

into vinyl chloride.  The presence of vinyl chloride in soil boring 08SB10 (2 µg/kg from 6 to 13 feet bgs), 

and in groundwater (21 µg/L) in the collocated temporary well 08TW003, is an indication that such 

degradation is likely to be occurring.  Based on known site operations and the behavior of chemicals in 

the environment it is not likely that the vinyl chloride originated from any other source.  The observed vinyl 

chloride concentration was approximately three times the screening value (0.67 µg/kg) for protection of 

groundwater from contaminants leaching out of soil.  The total mass of vinyl chloride in soil, however, is 

evidently low because the observed concentrations are low and vinyl chloride was not detected in 

surrounding soil borings 08SB008, 08SB009, 08SB011 and 08SB013.  Additional discussions concerning 

the fate and transport of chemicals in the environment can be found in Section 6.0. 
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5.4 SEDIMENT CONTAMINATION 

Explosives and Perchlorate – Eleven samples were analyzed for 14 nitroaraomatic/nitramine explosives 

and perchlorate ion, but these chemicals were not detected.  Analytical performance was acceptable; 

therefore, these chemicals are not discussed further for sediments. 

 

Herbicides and Pesticides – No surface water samples were analyzed for herbicides or pesticides. 

 

Metals – Metals concentrations in Tributary sediment samples were generally greater in the sample 

collected from Tributary 8-01 (refer to Figure 5-2) than from other samples.  Exceedances of SVs were 

limited to the following metals in the Tributary 8-01 sample (08SD015010006): aluminum, arsenic, 

chromium, iron, manganese, nickel, and vanadium.  The exceedances are highlighted in Table 3-31.  The 

vanadium concentration (53.1 mg/kg) was comparable to and slightly less than the upgradient vanadium 

concentration (56.4 mg/kg); therefore, vanadium concentrations appear to reflect natural conditions.  The 

aluminum concentration was also comparable to but about 50 percent greater than the upgradient 

concentration, and it falls within the normal range of surface soil aluminum concentrations (UTL = 

19,900 mg/kg).  Therefore, the aluminum concentrations are also concluded to reflect natural conditions.  

Arsenic and chromium concentrations (18.7 and 60.4, respectively) exceeded the UTLs for surface soils 

(11.83 and 28.7 mg/kg, respectively) and the upgradient concentrations (4.4 and 22.7 mg/kg, respectively 

in sample 08SD013010006).  The chromium concentration exceeded the ecological SV (43.4 mg/kg) but 

not the human health SV (210 mg/kg); the arsenic concentration exceed the human health SV 

(0.39 mg/kg) and the ecological SV (9.79 mg/kg).  Iron (71,900 mg/kg) and manganese (3,100 mg/kg) 

concentrations were high compared to the upgradient concentrations: 11,800 mg/kg and 290 mg/kg for 

iron and manganese, respectively.  The iron concentrations also exceeded the surface soil UTL 

(37,400 mg/kg), but the manganese concentrations did not (UTL = 5,700 mg/kg); therefore, manganese 

concentrations appear to reflect natural conditions, and the iron appears to be elevated for an unknown 

reason.  The samples from Tributary 8-02 had considerably lower concentrations of these and other 

metals, and the metals concentrations are more consistent with natural conditions as represented by 

surface soil UTLs and upgradient concentrations (refer to Tables 3-2 and 3-31).  In conclusion, tributary 

samples generally reflect natural conditions, but concentrations of three metals (arsenic, chromium, and 

iron) in the Tributary 8-01 sample (08SD015010006) indicate a possible source of contamination west of 

SWMU 8 and probably not related to SWMU 8.  The degree of contamination, however, is slight at the 

sampled location.  Although metals concentrations were not measured in all tributaries, these limited 

results indicate that tributary channels are not likely to have received any significant contamination from 

SWMU 8 operations. 
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Several metals concentrations in the Main Stream channel exceeded human health and/or ecological 

SVs.  However, except for the downgradient zinc concentration (59.3 mg/kg), all downgradient metals 

concentrations were less than upgradient concentrations.  The upgradient zinc concentration was 

56.7 mg/kg, which is comparable to the downgradient concentration.  The downgradient and upgradient 

concentrations were also comparable to the surface soil UTLs for all metals except: 

 

• Arsenic 

• Beryllium 

• Chromium 

• Cobalt , iron, lead, manganese, nickel and vanadium in the upgradient sample only 

 

Because the upgradient sample metals concentrations exceeded surface soil UTLs, its validity as a 

representative upgradient sample was questioned.  However, the sampling location is well removed from 

SWMU 8 and it does appear to represent SWMU 8 upgradient Main Stream conditions.  Therefore, 

SWMU 8 is concluded not to be contributing significant metals contamination to the main stream channel. 

 

Metals concentrations were measured at Building 106 Pond location 08SW/SD012, the discharge point of 

the outfall pipe that transferred process effluent to the pond.  This location represents chemical 

concentrations immediately prior to their dilution in the pond; therefore, it is considered to represent 

worst-case conditions.  Although organic chemical contamination is high in the pond, this sediment 

location did not exhibit significant metals contamination.  Because of this, metals contamination in the 

pond is not considered significant. 

 

After considering the metals concentration distributions as described above and the relative magnitudes 

of upgradient/downgradient concentrations as well as surface soil UTLs, metals are concluded not to be 

significant site-related sediment contaminants. 

 

PCBs – Four sediment samples were analyzed for PCBs.  No PCBs were detected and analytical 

performance was acceptable; therefore, they are concluded not to be site-related sediment contaminants 

and are not discussed further for sediments. 
 

SVOCs – Twenty-six sediment samples including two field duplicates were analyzed for SVOCs including 

PAHs.  Table 5-1 shows detections of SVOCs in sediment.  Sampling locations in the Building 106 Pond 

(08SW/SD004, 08SW/SD005, and 08SW/SD012) exhibited the greatest SVOC concentrations.  PAHs, 
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3&4-methylphenol, and phthalates were the dominant SVOC contaminants in the sediments.  If the pond 

samples are excluded from consideration, the remaining sediment samples exhibit sparsely distributed, 

low-level exceedances of ecological SVs (in samples 08SD009010006, 08SD001010006, 

08SD001020006, 08SD002020006, and 08SD003020006), and an exceedance of the 62 µg/kg BaP 

human health SV in sample 08SD001010006 (69 µg/kg).  Figure 5-2 presents concentrations of the 

representative SVOCs, BaP equivalent concentrations, and total PAH concentrations.  The total BaP 

equivalent concentrations summarize the total PAH concentrations in terms of the equivalent toxicity of 

BaP.  That is, the displayed BaP equivalent concentrations are the sum of all PAH concentrations after 

multiplying each PAH concentration by a factor that represents its toxicity relative to BaP. The result is a 

concentration that represents the same toxicity as the displayed concentration of BaP.  The Total PAH 

concentrations (TPAH) shown on the figure represent the sum of all PAH concentrations, without 

computing the BaP equivalent.  Total PAH concentrations less than detection limits are shown as ‘0 µg/L.   

 

Figure 5-2 shows that the SVOC contamination of significance in sediments is limited to Building 106 

Pond sediments.  It also shows that the Tributary upgradient drainage channel sample (collected from 

location 08SW/SD001) is the only drainage channel sample with a BaP equivalent concentration that 

exceeds the human health SV of 62 µg/kg for BaP.  The actual site concentrations of PAHs are likely to 

be as much as 50 percent greater than the reported concentrations because of the general slight to 

moderate low bias described in Section 3.0.  If PAH concentrations are adjusted based on these biases, 

PAHs would still not be expected to be of significant concern for sediments. 

 

VOCs –Nine sediment samples including two field duplicates were analyzed for VOCs.  Table 5-2 shows 

detections of VOCs in sediments.  Two samples (08SD006010006 and 08SD070010006) were Tributary 

samples and two samples (08SD008010006 and 08SD0090010006) were Main Stream samples.  Five 

samples (08SD004010012, 08SD004011224, 08SD005010012, 08SD005011224, and 08SD012010006) 

were Pond samples.  No VOCs were detected in any Tributary and/or Main Stream sediment samples.  

However, there were very high concentrations of VOCs in the Building 106 Pond sediments.  For 

example, TCE concentrations were as high as 28,700,000 µg/kg, and 1,1,1-TCA concentrations were as 

high as 17,300,000 µg/kg, both at location 08SW/SD004.  These concentrations are indicative of the 

presence of dense non-aqueous phase liquids (DNAPLs), especially when one considers that the 

greatest concentrations present in the pond are probably below the depths sampled.  Consistent with the 

tendency of DNAPLs to migrate vertically downward, the greater concentrations were in the 1- to 2-foot 

sediment depth interval within the pond.  It is not clear how much of the pond bottom contains DNAPLs.  

Based on these observations, the sediment VOC contamination at SWMU 8 is limited to Building 106 

Pond sediments.  The northern sediment samples may very well be contaminated from the February 7, 

1994 release of 13,590 gallons (estimated) of fuel oil from the B115, 30,000 gallon above ground storage 
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tank.  However, most of the F.O. escaped through a crack in the concrete in the bottom of the 

containment and found its way to a VCT which discharged to the hillside probably 100’ away. 

 

5.5 GROUNDWATER CONTAMINATION 

Explosives and Perchlorate – Five groundwater samples including one field duplicate were analyzed for 

14 nitroaromatic/nitramine parameters and perchlorate ion.  There was a single detection of 4-amino-2,6-

dinitrotouene and a single detection of octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazoline (HMX) in sample 

number 08GWTW002.  Otherwise, explosives and perchlorate ion were not detected in groundwater.  

The groundwater sampling was biased to locations at which contamination was expected.  The detected 

concentrations did not exceed human health or ecological SVs.  Because of the lack of SV exceedances, 

the infrequent detections, and the low observed concentrations, the detected groundwater explosives 

contamination is concluded to be insignificant and is not discussed further. 

 

Fecal and Total Coliform Bacteria – Six groundwater samples, including two field duplicates, were 

collected from temporary wells (08TW001, 08TW002, 08TW003, and 08TW004) during Round 1.  These 

samples were analyzed for fecal coliform bacteria.  No groundwater samples were analyzed for either 

fecal or total coliform bacteria in subsequent sampling rounds.  The well containing the most fecal 

coliform (5 CFU per 100 mL) was 08TW001.  This temporary well was closest to the sewer line break that 

occurred near the road running north to south along the sides of Buildings 106 and 107.  The other 

temporary well samples had fecal coliform counts of 1 CFU/100 mL or less, and the counts decrease with 

distance from well 08TW001.  It appears that the sewer line break infiltrated shallow groundwater across 

the sampled soil area of SWMU 8.  Although surface water samples were not analyzed for fecal coliform 

bacteria, it is expected that fecal coliform bacteria have migrated into nearby stream channels via 

groundwater (see Section 5.3). 

 

Herbicides – No groundwater samples were analyzed for herbicides. 

 

Metals (Total and Dissolved) – Tables 3-36 ( shallow bedrock and overburden or Puz), 3-37 

(intermediate zone or Pmz), and 3-38 (deep zone or Plz) display total and dissolved concentrations for 

metals detected at least once in groundwater samples from the respective aquifers.  There were several 

exceedances of SVs across SWMU 8, as indicated in the tables. 

 

In general, metals concentrations in groundwater were similar to or less than upgradient metals 

concentrations except for the following metals and locations, which exceeded both the upgradient 

concentrations and the respective SVs. 
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• Aluminum in Puz permanent well 08MWT006 (68,200 µg/L); in Puz temporary wells 08TW001 

(8,220 µg/L), 08TW002 (8,470 µg/L) and 08TW004 (3,370 µg/L); and in Plz well 08MWT011 

(5,210 µg/L). 

 

• Antimony in Puz temporary well 08TW002 (1.9 µg/L). 

 

• Arsenic in Puz permanent wells 08MWT004 (10.3 µg/L) and 08MWT006 (26.4 µg/L) and Puz 

temporary wells 08TW001 (3.8 µg/L), 08TW002 (17.1 µg/L), 08TW003 (10.4 µg/L), and 08TW004 

(3.7 µg/L). 

 

• Barium in Puz permanent well 08MWT006 (589 µg/L). 

 

• Beryllium in Puz permanent well 08MWT006 (6.1 µg/L). 

 

• Cadmium in Puz permanent wells 08MWT002 (4.4 µg/L), 08MWT006 (2.8 µg/L) and in Puz 

temporary well 08TW004 (4.9 µg/L). 

 

• Chromium in Puz permanent well 08MWT006 (34.9 µg/L) and Puz temporary wells 08TW001 

(12.6 µg/L) and 08TW002 (31.6 µg/L). 

 

• Cobalt in Puz temporary well 08TW004 (80 µg/L) and in Pmz permanent well 08MWT09 (306 µg/L). 

 

• Iron in Puz permanent wells 08MWT004 (12,500 µg/L), and 08MWT006 (45,600 µg/L); in Puz 

temporary wells 08TW001 (12,400 µg/L) through 08TW004 (20,000 µg/L); in Pmz wells 08MWT005 

(756 µg/L) and 08MWT009 (9,510 µg/L); and in Plz well 08MWT010 (13,400 µg/L). 

 

• Lead in Puz permanent well 08MWT006 and in Puz temporary wells 08TW002 (112 µg/L) and 

08TW004 (16.9 µg/L). 

 

• Manganese in all groundwater samples (concentrations ranged from 73.6 µg/L in 08TW001 to 10,700 

in 08MWT009). 

 

• Nickel in Pmz wells 08MWT005 (223 µg/L) and 08MWT009 (820 µg/L). 
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• Thallium in Puz permanent well 08MWT006 (0.58 µg/L). 

 

• Vanadium in Puz permanent well 08MWT006 (38.3 µg/L); in Puz temporary wells 08TW001 

(22.2 µg/L), 08TW002 (27.2 µg/L), and 08TW004 (11.2 µg/L); and in Plz well 08MWT011 (10.9 µg/L). 

 

Although not in excess of its SV, the zinc concentration appeared to be elevated in Puz permanent well 

08MWT006 (871 µg/L), in Puz temporary well 08TW004 (819 µg/L), and in Pmz wells 08MWT005 

(134 µg/L) and 08MWT009 (310 µg/L). 

 

Aluminum, arsenic, beryllium, cadmium, chromium, cobalt, copper, iron, lead, mercury, tin, vanadium, and 

zinc groundwater concentrations appear to be predominantly associated with the suspended matter.  This 

is evident because, when detected at concentrations more than four times detection limits, total metals 

concentration is generally more than two times dissolved metals concentration, or the metal is detectable 

in the unfiltered sample (total metals) but not in the filtered sample (dissolved metals).  When the 

detections are close to detection limits, the increased analytical uncertainty renders these comparisons 

less valid and less conclusive.  In some cases, the increased uncertainty causes the dissolved metals 

concentrations to appear to be greater than the total metals concentrations.  This is a theoretical and 

practical impossibility and is considered to be an indication that the detection limits are not as low as were 

reported.  The only metal affected this way in more than two samples was nickel, and all such 

occurrences were at concentrations near detection limits. 

 

The metals contamination in groundwater is not bounded relative to SVs or upgradient concentrations. 

 

Pesticides/PCBs – No groundwater samples were analyzed for pesticides or PCBs. 

 

SVOCs – Thirty-two groundwater samples, including two field duplicates, were collected from temporary 

and permanent wells during the first three sampling events and the samples were analyzed for SVOCs, 

including 1,4-dioxane.  The first four temporary wells installed were sampled only during the first sampling 

event (in December 2004/January 2005).  Temporary wells 08TW005 and 08TW007, installed in the 

second sampling event in June 2005, did not produce enough water for sampling.  Temporary well 

08TW006, also installed and sampled during the second sampling event (in June 2005), went dry during 

sampling; but enough water was collected for SVOC and VOC analyses.  Five overburden groundwater 

samples were collected from temporary wells installed in Round  4 (October 2006).  The most frequently 

detected SVOC during Rounds 1 through 3 was 1,4-dioxane.  Table 5-3 shows SVOC detections as a 

function of well and seep location by sampling round.  Exceedances of human health SVs are highlighted 

in the table; ecological SVs do not apply to groundwater.  Figure 5-1 shows the 1,4-dioxane 
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concentrations in groundwater and surface water.  No 1,4-dioxane was detected in any of the five 

groundwater samples collected in Round 4. 

 

In Rounds 1 through 3, the concentrations of 1,4-dioxane ranged from not detected to 150 µg/L.  The 

greatest 1,4-dioxane concentrations (130 µg/L to 150 µg/L) were consistently observed in permanent well 

08MWT003 in June and October 2005 (Rounds 2 and 3).  The next highest concentrations were 

observed in permanent wells 08MWT001 (approximately 25 feet east-southeast and downgradient of the 

pond), 08MWT005 (approximately 250 feet south-southwest and downgradient of the pond), and 

08MWT011 (approximately 550 feet southeast and downgradient of the pond).   Three (08MWT001, 

08MWT003, and 08MWT0005) of these four wells are screened in the Puz, with tops of screens between 

635 and 648 feet amsl.  The top of screen in the fourth well (08MWT011) is approximately 586 feet amsl.  

In general, the most contaminated zone is the Pmz, with some indication of limited communication and 

transfer of contamination between this zone and the Plz.  No 1,4-dioxane contamination was observed in 

Plz wells 08MWT10, 08MWT13, and 08MWT14, all of which have tops of screens between approximately 

583 and 586 feet amsl.  Several of the observed 1,4-dioxane detections are greater than the 6.1 µg/L 

human health SV.  

 

Among the few other detected SVOCs, there was one exceedance of a human health SV.  This slight 

exceedance was 22 µg/L of 3&4-methylphenol in sample 08GWTW002, which is 33 percent greater than 

the 18 µg/L human health SV.  Therefore, 1,4-dioxane is concluded to be the only significant SVOC 

contamination associated with SWMU 8 groundwater. 

 

The 1,4-dioxane contamination was detected in select Puz wells east and south of the pond.  The 

greatest degree of 1,4-dioxane contamination, however, was detected east and immediately south of the 

Building 106 Pond in the Pmz wells.  The 1,4-dioxane contamination extends into the deep water-bearing 

unit east of the pond and is therefore not bounded in the vertical direction.  South of Building 106, no 

1,4-dioxane was detected in the Plz well (08MWT014).  The concentrations in the Puz well 08MWT11 

were approximately seven times the 6.1 µg/L human health SV.  Some 1,4-dioxane contamination was 

also evident south of Building 106, although the concentrations there were considerably less than in the 

area east of the pond. 

 

The presence of 1,4,-dioxane south of Building 106 is an indication that there could be another 

contaminant source closer to Building 106 than the pond because the detected 1,4-dioxane in well 

08MWT05 is sidegradient of the pond. 
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In summary, the only significant SVOC contaminant in groundwater is 1,4-dioxane.  One source of this 

groundwater contamination is evidently the Building 106 Pond.  Another source could be upgradient from 

well 08MWT05, which is sidegradient of the pond. 

 

VOCs – Thirty-two groundwater samples, including two field duplicates, were collected from temporary 

and permanent wells in the pre-October 2006 sampling.  These samples were analyzed for VOCs over 

the course of three field sampling events.  In October 2006, five additional groundwater samples were 

collected from temporary wells at locations 08SB056/TW012, 08SB057/TW013, 08SB059/TW014, 

08SB060/TW015, and 08SB062/TW017.  Table 5-4 presents VOC detections (excluding field duplicates) 

arranged according to wells in which the detections were observed but also showing the results as a 

function of sampling round.  Plz wells either had no detections or no exceedances of VOC SVs.  In 

contrast, the temporary Puz wells and Pmz depth wells exhibited the greatest degree of VOC 

contamination.  The most highly contaminated Puz wells are close to the Building 106 Pond.  Chlorinated 

VOCs were the most frequently detected VOCs (see Figure 5-1).  Several chlorinated VOCs, and 

petroleum-related compounds benzene and toluene were the only VOCs that exceeded SVs.  However, 

benzene and toluene exceeded their respective SVs very slightly and are therefore not discussed further 

for groundwater. 

 

There are multiple lines of evidence connecting the observed groundwater contamination to the pond as 

the primary contaminant source.  The first line of evidence is that the dominant groundwater contaminants 

are chlorinated VOCs that are also found in the pond sediments in very high concentrations.  Elevated 

concentrations of the ketones (2-butanone, acetone, and hexanone) were also detected near the pond in 

well 08TW002, but the concentrations were less than SVs.  The second line of evidence is that there is a 

hydraulic connection between the groundwater upgradient of the pond, which flows through and 

underneath the pond, and the groundwater where chlorinated VOCs were detected.  There were no VOC 

detections in the upgradient well, 08MWT007, although it is acknowledged that this well is screened in the 

Puz rather than the Pmz.  The third line of evidence is that the wells close to the pond are the most 

contaminated with chlorinated VOCs.  However, the permanent wells exhibit an increase in 

concentrations of 1,1,1-TCA (and related compounds) from the pond area to more downgradient 

locations.  For example, 1,1,1-TCA concentrations increase from an average across sampling events of 

about 800 µg/L in wells 08MWT001 and 08MWT003 to about 3,000 µg/L in well 08MWT005 (about 

200 feet south of the pond).  The TCE concentration gradient decreases over this same distance from an 

average of about 4,600 µg/L (for wells 08MWT001 and 08MWT003) to about 2 µg/L at well 08MWT005.  

The TCE decrease is very pronounced over this distance, whereas the 1,1,1-TCA increase is less 

pronounced.  The pond sediments (described in Section 5.4) exhibited very high concentrations of both 
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TCE and 1,1,1-TCA.  Degradation products of 1,1,1-TCA (chlorinated ethanes) and TCE (chlorinated 

ethenes) were detected in groundwater and pond sediments. 

 

Wells 08MWT006, 08MWT005, and 08MWT014 (about 200 feet south of the Building 106 Pond) have 

different relative concentrations of contaminants than wells east of the pond and wells immediately south 

of the pond.  The relative concentrations of 1,1,1-TCA and TCE, in particular, are reversed relative to the 

eastern wells, especially in well 08MWT005 where the 1,1,1-TCA concentration is a thousand times 

greater than the TCE concentration.  These three western wells are sidegradient of the Building 106 

Pond, which means that the influence from the pond is physically limited.  In addition, the ketone 

concentrations in the western wells were at detection limit levels or less.  These observations suggested 

that a source of groundwater contamination other than the pond is present upgradient (i.e., northwest) of 

these three wells.  The overburden groundwater samples collected in Round 4 (October 2006), however, 

exhibited few VOC detections (See Table 5-4) and the same is true of the soil samples (See Section 5.2).  

Chlorinated VOCs were detected in the temporary overburden wells located at the southeastern edge of 

the Round 4 sampling pattern south of Building 106, but not in wells to the west.  No 1,4-dioxane 

(analyzed as an SVOC) was detected in any of these groundwater samples.  Based on these 

observations, a source of the contamination in the southernmost sampled areas has not been found in 

the soil overburden.  This means that the observed groundwater contamination may be associated with a 

subsurface released that is as yet unidentified or an old surface release that migrated to deeper depths.  

The SV exceedances are essentially limited to the eastern side of the site, where influence from pond-

related contamination is known to have occurred. 

 

A trace (0.6 µg/L) of benzene was detected in temporary well 08TW013 in Round 4.  The distance 

between this location and the detection of benzene in soil boring 08SB051 is relatively large (over 

150 feet) so it is not likely that the benzene detections are connected.  The benzene concentrations were 

less than soil and groundwater SVs. 

 

Based on these observations, the Building 106 pond is a major groundwater contaminant source of 

chlorinated VOCs, especially 1,1,1-TCA, 1,1,1-TCA degradation products, TCE, and TCE degradation 

products.  A source of 1,1,1-TCA, 1,1,1-TCA degradation products, and ketones in the area south of 

Building 106 was not found.  Soil sample contamination indicates a release of BTEX compounds at or 

near soil boring 08SB054 but no BTEX compounds were detected in the temporary well groundwater 

samples.  This indicates that the BTEX release was a small release and is insignificant, especially when 

compared to the magnitude of the contamination associated with the Building 106 pond.  Some 

groundwater samples could not be collected because there was no water available at the time of 
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sampling.  This leaves some holes in the data set, but it also indicates that migration of contamination 

along the overburden-bedrock interface is sporadic in those areas. 

 

5.6 EXTENT OF CONTAMINATION SUMMARY 

The degree and extent of contamination at SWMU 8 is rather limited and reasonably well bounded.  The 

primary contaminants are select chlorinated VOCs in pond sediments, pond water, and groundwater and 

1,4-dioxane in groundwater.  Groundwater contaminant concentrations suggest that a source of VOC and 

1,4-dioxane contamination other than the Building 106 Pond may exist in the area immediately south of 

Building 106 but such a source was not found in soils.  Based upon the extent of contamination observed 

in soils and groundwater, this contaminant source is smaller in magnitude than the Building 106 Pond 

contamination. 

 

Several groundwater metals concentrations (listed in Section 5.5) exceeded SVs and upgradient 

concentrations, yet no link to SMWU 8 for the elevated metals concentrations was found.  Slightly 

elevated concentrations of some metals were detected in the Building 106 Pond, but the elevated 

concentrations were not nearly as extreme as the chlorinated VOC concentrations.  Metals in Tributary 

and Main Stream samples appear to reflect natural conditions, and metals do not appear to be significant 

site-related contaminants for SWMU 8 Tributaries and Main Stream.  Surface water and sediment 

contamination are limited and well bounded.  Location 08SW/SD006 had the overall greatest degree of 

surface water and sediment contamination.  Some surface water and sediment locations were not 

sampled because of lack of water at the times of sampling or because it was not part of the sampling 

design.  Nevertheless, the available data indicate that the surface water and sediment in drainage 

channels is relatively contaminant free and that the surface water and sediment in the Building 106 Pond 

are by far the most contaminated media at SWMU 8. 

 

The greatest number of surface water SV exceedances for metals occurred in the seep sample (location 

08SP002) located southwest of the Building 106 Pond.  At the seep, groundwater is expressed as surface 

water.  Except for this sample, metals concentrations were comparable throughout the tributary system 

for the locations that had enough water to be sampled.  Counts of CFU for total coliform bacteria 

exceeded 2,400 units per 100 mL in surface water.  Fecal coliform counts exceeded 5 CFU per 100 mL in 

groundwater.  This was evidence of a sewer line break that was identified and repaired at about the same 

time as the RFI.  Thus, the source of the fecal coliforms has been eliminated. 

 

A comparison of metals concentrations from filtered and unfiltered surface water samples reveals that the 

majority of the following metals results are associated with the solid portion of the surface water: 
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aluminum, arsenic, chromium, cobalt, copper, iron, lead, tin, vanadium, and zinc.  A similar comparison 

for groundwater reveals that the majority of the following metals results are associated with the solid 

portion of groundwater: aluminum, arsenic, beryllium, cadmium, chromium, cobalt, copper, iron, lead, 

mercury, tin, vanadium, and zinc. 
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TABLE 5-1

SEMIVOLATILE ORGANIC CHEMICAL DETECTIONS IN SEDIMENT(1)

SWMU 08 - BUILDING 106 POND
NSWC CRANE

CRANE, INDIANA

Parameter Round Top Depth HHSV ESV Location
08SW/SD001 08SW/SD002 08SW/SD003 08SW/SD004 08SW/SD005 08SW/SD007 08SW/SD008 08SW/SD009 08SW/SD012 08SW/SD013

2-METHYLNAPHTHALENE 1 0 5600 20.2 6.0 230 14.0 13.0
1 5600 20.2 230

3&4-METHYLPHENOL 1 0 31000 52.4 1100
1 31000 52.4 1200

2 0 31000 52.4 280
ACENAPHTHENE 1 0 370000 6.71 24.0

1 370000 6.71 120 6.0
ACENAPHTHYLENE 1 0 370000 5.87 11.0 25.0
ANTHRACENE 1 0 2200000 57.2 10.0
BENZO(A)ANTHRACENE 1 0 620 108 51.0 74.0 9.0 12.0

1 620 108 21.0
BENZO(A)PYRENE 1 0 62 150 69.0 94.0 10.0 10.0

1 62 150 18.0
BENZO(B)FLUORANTHENE 1 0 620 10400 140 100 11.0 13.0
BENZO(G,H,I)PERYLENE 1 0 50000 170 120 160 14.0 13.0

1 50000 170 28.0
BENZO(K)FLUORANTHENE 1 0 6200 240 67.0 46.0 10.0 9.0
BIS(2-ETHYLHEXYL)PHTHALATE 1 0 35000 182 680 6000 950 210

1 35000 182 35000 170
2 0 35000 182 250 630 240 1300 180

BUTYL BENZYL PHTHALATE 1 1 1200000 1970 210
CHRYSENE 1 0 62000 166 100 140 11.0 12.0

1 62000 166 27.0
DIBENZO(A,H)ANTHRACENE 1 0 62 33 20.0
DI-N-BUTYL PHTHALATE 1 1 610000 1114 590

2 0 610000 1114 130 180
FLUORANTHENE 1 0 230000 423 85.0 110 13.0 10.0

1 230000 423 26.0
FLUORENE 1 0 270000 77.4 33.0

1 270000 77.4 130 5.0
INDENO(1,2,3-CD)PYRENE 1 0 620 200 81.0 110 10.0 11.0

1 620 200 18.0
ISOSAFROLE 1 0 NA NA 250
NAPHTHALENE 1 0 5600 176 8.0 240 20.0 6.0

1 5600 176 360 5.0
PHENANTHRENE 1 0 230000 204 36.0 10.0 470 370 14.0

1 230000 204 2000 33.0
PHENOL 1 1 1800000 49.1 650
PYRENE 1 0 230000 195 210 8.0 6.0 180 7.0 25.0 18.0

1 230000 195 35.0

1 - All concentrations are in µg/kg.
HHSV = Human health screening value.
ESV = Ecological screening value.

Shading indicates an exceedance of the HHSV or ESV.
NA - Not available.
Blank Spaces - Not detected or not analyzed.



TABLE 5-2

VOLATILE ORGANIC COMPOUND DETECTIONS IN SEDIMENT (1)

SWMU 08 - BUILDING 106 POND
NSWC CRANE

CRANE, INDIANA

E

E

Parameter Round Top Depth HHSV ESV Location
08SW/SD004 08SW/SD005 08SW/SD006 08SW/SD007 08SW/SD008 08SW/SD009 08SW/SD012

1,1,1-TRICHLOROETHANE 1 0 1200000 213 6600000 178 2 2
1 1200000 213 17300000

1,1-DICHLOROETHANE 1 0 51000 0.575 440000 200
1 51000 0.575 1100000 75

2 0 51000 0.575 5
1,1-DICHLOROETHENE 1 0 12000 19.4 320000 178

1 12000 19.4 1500000 14
2-BUTANONE 2 0 2200000 42.4 870
4-METHYL-2-PENTANONE 2 0 530000 25.1 40
ACETONE 2 0 1400000 9.9 210
CARBON DISULFIDE 1 1 36000 23.9 14
CHLOROETHANE 1 0 3000 NA 59880

1 3000 NA 45045
2 0 3000 NA 220

CIS-1,2-DICHLOROETHEN 1 0 4300 654 290000 9000
1 4300 654 390000 2300

ETHYLBENZENE 2 0 400000 175 6
TOLUENE 1 0 520000 1220 59880 178

1 520000 1220 95000 15
2 0 520000 1220 27

TOTAL XYLENES 1 0 27000 433 550
1 27000 433 15

2 0 27000 433 35
TRANS-1,2-DICHLOROETH 1 1 6900 654 51000 25
TRICHLOROETHENE 1 0 710 112 5300000 24000 4 2 3

1 710 112 27800000 2100
VINYL CHLORIDE 1 1 79 202 54

1 - All concentrtion are in µg/kg.
HHSV = Human health screening value.
ESV = Ecological screening value.

Shading indicates an exceedance of the HHSV or ESV.
Blank spaces - Not detected or not analyzed.
NA - Not available.



TABLE 5-3

SEMIVOLATILE ORGANIC CHEMICAL DETECTIONS (EXCLUDING DUPLICATE FIELD SAMPLES) IN GROUNDWATER AND SEEP WATER, ARRANGED BY WELL AND SEEP LOCATION (1)

SWMU 08 - BUILDING 106 POND
NSWC CRANE

CRANE, INDIANA

Matrix Parameter Round HHSV
Location and Water-Bearing Zone

08MWT001 08MWT002 08MWT003 08MWT004 08MWT005 08MWT006 08MWT009 08MWT011 08SP002 08TW002 08TW003 08TW004 08TW006
Pmz Puz Pmz Puz Pmz Puz Pmz Plz Puz Puz Puz Puz Puz

GW 1,4-DIOXANE 1 6.1 64.0 3.0 8.0
2 6.1 110 35.0 150 4.0 21.0 3.0 44.0 6.0
3 6.1 46.0 5.0 130 5.0 19.0 21.0 3.0 32.0

2,4-DIMETHYLPHENOL 1 73 2.0
2-METHYLNAPHTHALENE 1 0.62 0.1
3&4-METHYLPHENOL 1 18 22.0
FLUORANTHENE 1 150 0.1
FLUORENE 1 24 0.1
PHENANTHRENE 1 18 0.2 0.1
PHENOL 1 1100 2.0
PYRENE 1 18 0.1

SP 1,4-DIOXANE 2 6.1 5.0

All concentrations are in µg/L.

HHSV = Human health screening value.
Plz = Lower Pennsylvanian water-bearing zone.
Pmz = Middle Pennsylvanian water-bearing zone.
Puz = Upper Pennsylvanian or overburden water-bearing zone

Shading indicates an exceedance of the HHSV.
Blank spaces - Not detected or not analyzed.



TABLE 5-4

VOLATILE ORGANIC CHEMICAL DETECTIONS IN GROUNDWATER (1)

SWMU 08 - BUILDING 106 POND
NSWC CRANE

CRANE, INDIANA

Parameter Round HHSV
Location and Water-Bearing Zone

08MWT001 08MWT002 08MWT003 08MWT004 08MWT005 08MWT006 08MWT008 08MWT009 08MWT012 08MWT013 08MWT014 08TW001 08TW002 08TW003 08TW004 08TW006 08TW012 08TW013 08TW014 08TW015
Pmz Puz Pmz Puz Pmz Puz Puz Pmz Pmz Plz Plz Puz Puz Puz Puz Puz Puz Puz Puz Puz

1,1,1-TRICHLOROETHANE 1 200 850 11.0
2 200 580 1.4 610 2700 1.2 16.0 190.0
3 200 1000 930 3900 27.0 36.0 7.5 1.5
4 200 1.5 8.8 3.6

1,1,2-TRICHLOROETHANE 1 0.2 4.1
2 0.2 5.4 2.4 9.9
3 0.2 3.7 3.2 9.2

1,1-DICHLOROETHANE 1 81 2500 1.3 89.0
2 81 260 27.0 200 30.0 240 11.0 4.0 97.0
3 81 450 2.9 330 7.2 340 89.0 8.8 0.9
4 81 18 2.2 4.9

1,1-DICHLOROETHENE 1 7 200 18.0
2 7 370 4.2 550 1700 3.8 3.1 26.0
3 7 630 800 2600 29.0 5.5 1.6 0.8
4 7 6.3

1,2-DICHLOROETHANE 1 0.12 7.8
2 0.12 1.9 0.9 2.8
3 0.12 2.1 1.6 3.3

2-BUTANONE 1 700 81.0
2-HEXANONE 1 NA 1.8
ACETONE 1 550 69.0

3 550 2.9 2.3 12.0 5.0
4 550 7.1 12

BENZENE 1 0.35 1.3 0.6
3 0.35 0.8

CHLOROETHANE 1 4.6 5900 7.8
2 4.6 1.8 1.2 1.9 6.5 2.5 1.1 13.0
3 4.6 4.2 2.1 12.0 3.0 5.8
4 4.6 2.7

CHLOROFORM 2 0.17 2.0 1.2 0.8
3 0.17 1.8 1.1 0.9

CIS-1,2-DICHLOROETHENE 1 6.1 1.1 380 5.5 1.1
2 6.1 120 20.0 120 5.8 8.1 250
3 6.1 300 1.8 110 0.9 9.0 1.8

ETHYLBENZENE 1 130 0.8
TETRACHLOROETHENE 2 0.1 0.8

3 0.1 1.4
TOLUENE 1 72 87.0

2 72 0.5
TOTAL XYLENES 1 21 4.4
TRANS-1,2-DICHLOROETHENE 1 12 15.0

2 12 1.7 1.4 11.0 0.9
3 12 1.8 1.9 14.0

TRICHLOROETHENE 1 1.4 12.0 55.0 6.3
2 1.4 2300 12.0 3700 1.9 1.8 1.6 180
3 1.4 8200 1.6 4000 2.5 19.0 0.7
4 1.4 0.54

VINYL CHLORIDE 1 0.02 120 21.0 3.0
2 0.02 2.4 6.8 5.0 1.5 2.0
3 0.02 3.4 4.6 3.3 1.4
4 0.02 0.72

1 All concentrations are in µg/L.  Validation qualifiers not shown.

HHSV = Human health risk-based screening value.
Plz = Lower Pennsylvanian water-bearing zone.
Pmz = Middle Pennsylvanian water-bearing zone.
Puz = Upper Pennsylvanian or overburden water-bearing zone.

Shading indicates an exceedance of the HHSV.
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6.0  CONCEPTUAL SITE MODEL, CONTAMINANT  

TRANSPORT, AND ATTENUATION 

This section presents an overview of the movement of contaminants at SWMU 8 among the 

environmental media.  The focus is placed on three major contaminant groups (VOCs, SVOCs, and 

metals) that can be attributed to historical site operations and that have been detected in environmental 

media at SWMU 8.  The information presented in this section is to be used to: 

 

• Provide information on the chemical and physical properties, which affect the mobility, migration, 

biodegradation, and persistence, of the principal COPCs at SWMU 8. 

 

• Assist in human health and ecological risks presented in Sections 7.0 and 8.0. 

 

• Assist in risk management decisions. 

 

• Assess whether movement of contaminants among environmental media will result in significant 

future changes to exposure point concentrations (EPCs) to receptors or significant exposure to 

receptors not currently exposed or at locations not currently exposed. 

 

• Assess whether the potential exists for contaminant concentrations to decrease over time in various 

media. 

 

• Present a conceptual site model, which identifies contamination sources, contaminant migration 

pathways, and potential receptors. 

 

6.1 PROPERTIES AFFECTING MOBILITY, ATTENUATION, AND PERSISTENCE 

COPCs present at SWMU 8 belong to three primary groups: VOCs, SVOCs, and metals.  Not all of the 

COPCs are discussed in this section, but the primary contaminants that were detected at the highest 

concentrations and frequencies and that have the highest potentials to cause human health or ecological 

risk are evaluated in this section.  These primary contaminants are representative of all other site-related 

contaminants that are not explicitly discussed in this section.  The primary chemical and biological factors 

that affect the mobility, migration, biodegradation, and persistence of COPCs at SWMU 8 are solubility, 

adsorption/desorption, volatility, biodegradation, and plant uptake. 
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6.1.1 Solubilities and Adsorption/Desorption Properties 

Literature values and regulatory guidance values for solubilities, organic matter-water partition coefficients 

(Kocs), soil-water partition coefficients (Kds), and biodegradation rates are summarized in Table 6-1.  

These values are based on field investigations, laboratory experiments, and theoretical calculations that 

are described in scientific literature and U.S. EPA guidance documents.  In most instances, the values 

found for each parameter for each chemical has a wide range.  Thus, the parameter values listed in Table 

6-1 may not be accurate or entirely applicable to the SWMU 8 setting, but they are useful for comparative 

purposes to rank COPCs against each other in terms of their relative mobilities and biodegradation 

potential. 

 

As shown in Table 6-1, most of the COPCs have moderate to high solubilities and generally have low to 

moderate affinities for sorbing to organic carbon and soil.  However, some of the metals do have high 

affinities for sorbing to soil (i.e., aluminum and arsenic).  For these COPCs, the concentrations dissolved 

in groundwater are low, and the rates of migration through surface water, soil, and groundwater systems 

in the dissolved phase should be very slow or insignificant. 

 

The remaining metals (i.e., iron and manganese) and the VOCs have moderate affinities for sorption to 

soil and can therefore move through the environment more quickly than the COPCs listed above.  

However, their mobility and migration rates are still impeded by sorption and in some cases solubility 

constraints.  The sole SVOC COPC is 1,4-dioxane.  This compound is completely miscible in water and 

has extremely low sorption potential.  Of all the compounds listed in Table 6-1, this contaminant is the 

most mobile, least likely to sorb, and should migrate quickly through soil, groundwater, and surface water 

systems.  As discussed in Section 5.0, TCE, 1,1,1-TCA, and 1,4-dioxane have migrated into more media 

and have been detected in more samples than any other organic COPC. 

 

The Kds of the metals are intermediate to high in value and indicate that the metals should be relatively 

immobile.  However, the natural soils and groundwater associated with the Pennsylvanian-age rocks in 

southern Indiana are slightly too strongly acidic.  For example, the pH of five groundwater samples 

collected from the Pmz ranged from 4.22 to 5.62 (Table 3-34).  The relatively low pH values are due to 

the following: 

 

• The Pennsylvanian shales, coals, and sandstone units typically contain pyrite, which forms sulfuric 

acid when oxidized. 
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• The near-surface rocks have undergone chemical and physical weathering through a very long period 

of geologic time, which has allowed the oxidation of pyrite and the leaching and removal of any 

carbonate minerals that may have once been present in the rocks. 

 

• The residual soils and near-surface rock units have been subjected to acid rain in recent decades. 

 

Because of low pH values in soils, bedrock, and groundwater, the solubilities of most metals are generally 

higher than would be expected at near-neutral pH values.  In addition, the Kd values for most of the 

metals are depressed.  Therefore, the higher concentrations of metals causing SV exceedances, as 

described in Section 5.0, may be due in large part to naturally occurring low pH values. 

 

Another factor that greatly affects the solubilities and mobilities of iron, manganese, and arsenic are their 

valence states.  Each of these metals has more than one valence state that is stable in nature.  The 

oxidation-reduction conditions of the soil, bedrock, groundwater, or surface water systems where these 

metals reside will control the valence states of the metals in each specific environment and location.  Iron 

and manganese are much more soluble and mobile under reducing conditions, where the reduced forms 

of these metals (Fe+2, Mn+2) are most prevalent. 

 

Even though many of the VOCs and the metals have moderate affinities for adsorption to soil and 

sediment, they can still move through the environment away from a source area via erosion and sediment 

transport (i.e., surface water pathway) or via wind erosion and transport. 

 

6.1.2 Biodegradation 

As shown in Table 6-1, the VOCs and 1,4-dioxane biodegrade, with half-lives in groundwater ranging 

from about 0.02 to 7.0 years.  Hence, it is probable that the total mass of the VOCs and 1,4-dioxane at 

SWMU 8 will decrease over time as a result of degradation (chemical and biological).  Metals do not 

degrade at all. 

 

TCE is a chlorinated ethene compound with three chlorine atoms.  At sites contaminated with chlorinated 

solvents, most of the solvent degradation occurs by reductive (anaerobic) dechlorination (RD) (U.S. EPA, 

1998), although aerobic processes can also biodegrade the less-chlorinated ethenes.  RD is a microbially 

mediated reaction whereby a chlorine atom on a chlorinated solvent is replaced by a hydrogen atom 

(Vogel and McCarty, 1987).  In aerobic bioremediation processes, an organic contaminant such as 

benzene acts as an electron donor, and another compound (e.g., oxygen, nitrate, or sulfate) acts as the 

electron acceptor.  However, during RD, hydrogen acts as the electron donor, and the halogenated 
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aliphatics act as the electron acceptors and thus become reduced, as shown in the following half-reaction 

(Aziz et al., 2000): 

 

R-Cl + H+ + 2e- → R-H + Cl- 

 

During RD, hydrogen atoms are consumed (i.e., alkalinity is produced) and chloride ions are produced. 

 

TCE is part of a biodegradation chain that involves the sequential dechlorination of ethene compounds as 

follows: 

 

TCE → DCE → vinyl chloride → ethene 

 

One molecule of DCE is created for each molecule of TCE degraded and so on down the chain.  Three 

DCE isomers (cis-1,2-DCE, trans-1,2-DCE, and 1,1-DCE) can be produced during RD.  However, the cis-

1,2-DCE isomer is typically produced in much greater quantities compared to the other two isomers 

during the dechlorination of TCE (Vogel and McCarty, 1985; Vogel and McCarty, 1987; Aziz et al., 2000). 

 

As stated above, TCE is the primary chlorinated ethene released at SWMU 8.  The other ethene 

compounds detected in groundwater (i.e., cis-1,2-DCE, vinyl chloride, and ethene) are most likely 

degradation products resulting from RD and/or aerobic biodegradation processes.  Cis-1,2-DCE and vinyl 

chloride have been detected in significant concentrations in pond sediment, pond water, and 

groundwater.  Most notably, vinyl chloride was detected at a maximum concentration of 40 µg/L in pond 

water and 120 μg/L in overburden well 08MWT02 next to the pond.  The fact that cis-1,2-DCE and vinyl 

chloride are present almost everywhere and in every medium that TCE is found strongly suggests that RD 

of TCE is actively occurring at the site. 

 

1,1,1-TCA and TCE are the most significant COPCs at SWMU 8.  1,1,1-TCA and, to a lesser extent, 

1,1,2-TCA have been detected in all environmental media at the site.  Like TCE, 1,1,1-TCA can undergo 

RD. As shown in the following equation, 1,1-DCA is usually considered to be the main biodegradation 

product of 1,1,1-TCA (Lorah et al., 1997; Lorah and Olsen, 1999): 

 

1,1,1-TCA → 1,1-DCA (and 1,1-DCE) → chloroethane → ethane 

 

1,1-DCE can also be a degradation product of 1,1,1-TCA and has been detected in soils, pond sediment, 

pond water, and groundwater at SWMU 8 .  Chloroethane is the last compound in the decay chain that 

still possesses a chlorine atom.  This compound was detected in significant concentrations in subsurface 
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soil, pond sediment, pond water, and groundwater.  Most notably, chloroethane was detected in moderate 

to high concentrations in pond water and in the overburden well 08MWT02 next to the pond.  The fact 

that 1,1-DCA, 1,1-DCE, and chloroethane are present at almost every location and in every medium that 

1,1,1-TCA is found strongly suggests that RD of 1,1-TCA is actively occurring at the site. 

 

6.1.3 Plant Uptake 

Vegetation is known to take up VOCs from contaminated soil and/or groundwater and either metabolize 

them, store them, or transpire them to the atmosphere.  Where organic compounds in groundwater are 

seeping to the edge of the ridge in the Puz and Pmz groundwaters, there is ample opportunity for trees 

and other vegetation to capture the contaminants before they are transported away via surface runoff. 

 

6.1.4 Volatilization 

Volatilization may be a mechanism whereby much of the VOC mass is leaving the pond.  This could be 

especially true in summer when the solubility of the VOCs in water decreases and volatilization rates 

increase. 

 

The Tributaries and even the Main Stream have fairly steep gradients; surface water cascades over rocks 

and undergoes significant aeration as it flows downstream.  As a result, volatilization may be removing a 

large portion of the VOCs from the surface runoff as it travels down the gullies.  There have been no 

VOCs detected in the Main Stream flowing past the southern side of SWMU 8.  However, if VOCs were 

entering the stream, in all likelihood they would be quickly lost due to volatilization. 

 

6.2 CONCEPTUAL SITE MODEL AND MIGRATION OF CONTAMINANTS 

Figure 6-1 presents a schematic diagram of pathways that contaminants may take as migration routes 

from the site.  Table 6-2 presents an overall summary of chemical concentrations detected in the samples 

collected from SWMU 8.  For each medium or subset of a medium, the average and maximum COPC 

concentrations are presented.  This summary is intended to present the overall picture of which chemicals 

are migrating, which ones are the most widespread, and which ones have the potential to migrate further. 

 

6.2.1 Historical Operations and Releases 

Buildings 106 and 107 have historically been involved with the overhaul of projectile casings.  Building 

106 housed a cleaning process and equipment consisting of a caustic wash, a TCE degreaser, and a 

hydrochloric acid wash.  Prior to 1972, splash out and overflows of wastewater were discharged into the 
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Building 106 Pond. Overflows from the pond would occasionally drain into ditches that led to 

Tributary 8-03 (the incised gully that runs past the eastern side of the pond). 

 

Sometime after 1972, a small treatment plant was constructed on the southern side of the pond.  The 

purpose of this treatment plant was to neutralize the wastewaters and remove some of the contaminants.  

Treated pond water was then pumped to the nearby sanitary sewer, where it underwent final treatment.  

Thus, surface discharges to the gully (Tributary 8-03) were discontinued.  However, seepage of untreated 

pond water downward through the pond bottom has probably occurred since the time the pond was first 

used until the present time. 

 

The following other operations have occurred intermittently in Buildings 106 and 107 since the mid-1970s: 

 

• A phosphatizing process where zinc phosphate was used to coat projectiles, and the projectiles were 

rinsed with a diluted solution of chromic and/or phosphoric acid. 

• Painting in paint booths, including coatings containing 22 percent naphtha. 

• Treatment of wooden boxes with PCP. 

 

More details concerning site history and activities are presented in Section 1.2.2. 

 

6.2.2 Conceptual Physical Model and Hydrology 

For SWMU 8, the building floor drains, the drain lines leading away from the buildings, the pond, the 

treatment plant sump and subsurface piping, and the paint lockers are all potential sources of site-related 

contaminants.  Surface and subsurface soils are contaminated to a slight extent.  It is not clear whether 

there are any vadose zone soils near the buildings, the drain lines, or the pond that could constitute a 

significant potential source for COPCs to leach out and continue to enter the surface water or 

groundwater systems.  There is also potential for the soils to erode and be transported by surface runoff 

and affect surface waters and sediment in drainageways downstream from SWMU 8. 

 

As presented in Figure 6-1, the contaminants originate primarily in pond water and pond sediments and 

have been migrating downward and entering the shallow groundwater flow system (Pathway A1 of Figure 

6-1), probably since the beginning of SWMU 8 operations in the 1940s.  In the past, contaminants have 

also entered the shallow groundwater system (Puz) from the building floor drains, subsurface drain lines, 

paint lockers, or other locations where solvents may have been used or spilled (Pathway A2).  Based on 

the distribution and types of contaminants found in the pond and groundwater, there is a strong likelihood 

that have been releases of contaminants to the subsurface from areas other than the pond. 
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The Puz groundwater and associated contaminants are migrating laterally to the east, southeast, and 

south (Pathway B of Figure 6-1).  Much of the groundwater in this zone eventually reaches the edge of 

the hillside and is taken up by vegetation (B1), discharges to the surface as seeps or springs (B2), or 

continues downslope as seepage through the thin veneer of soil that blankets the hillside (B3). 

 

Some groundwater in the Puz is seeping vertically downward into the Pmz and is moving southeastward 

and southward (Pathway C).  The Pmz groundwater intercepts the land surface along the middle portions 

of the ridge.  The groundwater in the Pmz that reaches the outcrop area will react similarly to the 

groundwater discharging from the Puz; it will either be taken up by vegetation, discharge as a seep to the 

land surface, or migrate downhill on the top of bedrock. 

 

A very small portion of the groundwater in the Pmz migrates downward through a shale and siltstone 

aquitard and enters the deeper groundwater flow system in the Plz.  This deeper groundwater (Pathway 

D of Figure 6-1) is flowing primarily toward the main stream south of SWMU 8.  However, the primary and 

secondary permeability of this water-bearing zone is less than the Puz and Pmz, and the groundwater 

flow velocities are consequently slower in the deeper groundwater system. 

 

During storms and high flow events, most of the surface water flowing down the hillside (Pathway E) 

probably enters the main unnamed stream as overland flow in the drainageways (Pathway E1).  As the 

surface water reaches the valley bottom, it slows down and some of the surface water will infiltrate into 

the soils and alluvial deposits (Pathway E2) and continue to flow toward the creek as subsurface flow.  

Contaminants moving down Tributary 8-03 and entering the shallow groundwater system may account for 

the low concentrations of contaminants detected in well 08MWT011 near the base of the ridge. 

 

The E2 groundwater mixes with the deep groundwater migrating from within the ridge (Pathway D) and 

groundwater moving downhill along the bedrock/soil interface (Pathway B3).  This mixing likely occurs in 

the valley bottom sediments and the creek channel.  

 

Ultimately the creek, when flowing, will have water from several different sources: surface water from 

upvalley (i.e., upstream of sampling location 08SW/SD010), surface water discharge from the gullies (E1), 

and groundwater emanating from the sides of the ridge.  This section of main stream is dry for a good 

portion of the year, but groundwater may still be traveling down the valley as underflow in the valley 

bottom deposits even when the creek bed is dry. 
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6.2.3 Volatile Organic Compounds and 1,4-Dioxane 

Chlorinated VOCs of two different degradation chains (1,1,1-TCA and TCE) are the primary contaminants 

at SWMU 8 (see Section 5.0).  Spills and/or leaks of these solvents occurred beneath Buildings 106 and 

107, the pond, and/or subsurface drain lines between them.  These VOCs were detected at higher 

concentrations and more frequently in subsurface soils than in surface soils.  This is probably due to the 

fact that most of the VOCs were originally released in the subsurface (i.e., buried drain lines, beneath the 

building, or the bottom of the pond) and partially due to the fact that over the years since release, the 

VOCs in surface soils may have volatilized and escaped to the atmosphere, thus reducing surface soil 

concentrations. 

 

Only small concentrations of TCE, 1,1,1-TCA, and their degradation products have been detected in 

surface and subsurface soils (see Table 6-2 and Section 5.0).  Concentrations of the VOCs detected in 

pond sediments are four to six orders of magnitude greater than concentrations detected in soils.  

Therefore, the pond continues to be a source of VOCs, including TCE, 1,1,1-TCA, and their degradation 

products entering the groundwater system. 

 

Chlorinated VOCs were detected in the Puz groundwater, primarily in temporary well 08TW002 and in 

permanent monitoring well 08MWT06.  Even greater concentrations of chlorinated VOCs were detected 

in the Pmz groundwater, primarily in wells 08MWT001 and 08MWT005.  This indicates that the aquitard 

between the Puz and the Pmz is not continuous or is fractured and not effective as an aquitard, thereby 

resulting in vertical migration of contaminants between the two water-bearing zones.  The distribution of 

contaminants in these two zones indicates that there are at least two sources of contaminants entering 

the groundwater system.  The easternmost wells downgradient of the pond (e.g., 08TW002 and 

08MWT001 through 08MWT004) contain various concentrations of TCE, 1,1,1-TCA, and their 

degradation products.  However, the wells located on the southern side of SWMU 8 (08MWT005, 

08MWT006, and 08MWT009) contain primarily 1,1,1-TCA and its degradation products, and very little if 

any of the TCE decay chain compounds.  The lack of TCE and decay products in these wells strongly 

suggests that the source of contaminants in the wells was not the pond, but somewhere closer to the 

buildings. 

 

In the lowest groundwater zone investigated (i.e., the Plz), very low concentrations of 1,1,1-TCA, 

1,1-DCA, and 1,1-DCE were detected, but only in well 08MWT014.  As discussed above, this well is 

south of Building 106 and not downgradient of the pond.  It does not contain TCE or daughter products.  

Hence, it is assumed to be downgradient of a different source.  The fact that very little VOCs have been 

detected in the Plz wells indicates that the permeability of the rocks beneath the Pmz are very low and 
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that the aquitard between the Pmz and Plz appears to be an effective barrier minimizing downward flow 

of water and contaminants. 

 

Very low concentrations of TCE and 1,1,1-TCA were detected in gully and Main Stream sediment 

samples.  Thus, surface transport of sorbed VOCs is not a significant transport pathway for the VOCs. 

 

In summary, chlorinated VOCs have apparently been released from one or both of the buildings in the 

past, which have impacted pond water, pond sediment, and groundwater at the site.  However, the VOC 

contaminants are not significantly present in soils, surface water other than the pond, or stream 

sediments. 

 

6.2.4 Metals 

The average and maximum concentrations of four metals in media sampled at SWMU 8 are listed in 

Table 6-2.  As stated in Section 5.0, metals are naturally occurring and it is often difficult to discern what 

concentrations are the result of natural occurrence and what concentrations are indicative of site-related 

contamination. 

 

Metals concentrations do not appear to be any greater in the SWMU 8 surface soils than they do in 

subsurface soils, gully sediments, or Main Stream sediments (see Table 6-2). 

 

For surface waters, the maximum and mean concentrations of the four metals in the gullies were greater 

than the concentrations detected in the Main Stream (Table 6-2).  This may or may not be related to the 

fact that turbidities were also greater in the gully water samples than samples collected from the main 

stream.  However, the concentrations of dissolved metals in gully waters were also much greater than 

found in the Main Stream (see Tables 3-22 and 3-23).  Runoff from SWMU 8 may therefore be having a 

slight effect on metals concentrations in the gullies, and possibly the Main Stream. 

 

In groundwaters, the highest average and maximum concentrations of aluminum, arsenic, and iron were 

detected in the Puz; whereas, the highest concentrations of manganese were detected in the Pmz.  The 

intermediate monitoring wells (i.e., Pmz) contained the lowest concentrations of aluminum, arsenic, and 

iron.  There does not appear to be any evidence that the pond or other SWMU 8 activities or spills have 

contributed significantly to metals concentrations in groundwater. 
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6.3 SUMMARY OF CONCEPTUAL SITE MODEL 

Past operations at the site resulted in the release of chlorinated VOCs to the Building 106 Pond.  Current 

releases of contaminants are limited or nonexistent at SWMU 8 because operations have changed and/or 

control measures have been instituted to eliminate releases.  However, releases of chlorinated VOCs 

from the pond water and sediments continue to occur. 

 

The following is a summary of the conceptualized aspects of contaminant migration, fate, and persistence 

at SWMU 8 (see Figure 6-1): 

 

• Chlorinated solvents, primarily TCE and 1,1,1-TCA, have been released to the pond and 

groundwater.  

 

• Interim remedial actions were taken to discontinue surface releases of water from the pond to the 

adjacent gully.  Drainlines from the buildings were routed to the sanitary sewer.  Old drainlines to the 

pond were reportedly capped.  A treatment plant was installed to treat water contained in the pond 

and then discharge the treated water into the sanitary sewer. 

 

• The Puz and Plz have been contaminated with chlorinated VOCs (primarily TCE, 1,1,1-TCA, and their 

degradation products). 

 

• Nearly all of the groundwater in the uppermost and intermediate bedrock (i.e., the Puz and Pmz) is 

flowing laterally toward the southern and southeastern slopes of the ridge.  Some of this groundwater 

seeps into the gullies on the side of the ridge, and some of the contaminated groundwater may be 

taken up by trees and other vegetation and transpired. Thus, natural phytoremediation may be 

playing a part in controlling and reducing the rate of contaminants reaching the base of the ridge and 

entering the tributary stream. 

 

• Chlorinated solvents (TCE and 1,1,1-TCA) in groundwater are degrading as evidenced by the 

presence of degradation products.  High concentrations of vinyl chloride, chloroethane, 1,1-DCA, and 

cis-1,2-DCE in Puz and Plz groundwater around the pond attest to the high rates of biodegradation of 

chlorinated VOCs.  In many wells, the concentrations of daughter products is greater than 

concentrations of the parent compound. 

 

• Low concentrations of 1,1,1-TCA and its daughter products have reached monitoring well 08MWT014 

in the Plz.  The other three Plz monitoring wells are devoid of chlorinated VOCs.  The siltstone and 
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shale layers between the middle and lower water-bearing zones are an effective aquitard and prevent 

much of the shallow groundwater and contaminants from reaching the deeper groundwater system 

beneath the ridge. 

 

• The unnamed Main Stream is a tributary of Boggs Creek and is the recipient of all waters (surface or 

subsurface) that flow away from SWMU 8 and the ridge containing SWMU 8.  No measurable impact 

to the stream water has been detected.  Only slight concentrations of TCE and 1,1,1-TCA have been 

detected in the Main Stream sediments. 
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TABLE 6-1

CHEMICAL AND DEGRADATION CHARACTERISTICS OF  SITE CONTAMINANTS
SWMU 8 - BUILDING 106 POND

NSWC CRANE
CRANE, INDIANA

Chemical Solubility Koc Kd
 Biodegradation 

Half-Life

(mg/L) (L/kg) (L/kg)  (years)
VOCs
1,1,1-trichloroethane 2,870(2), 2,970(1) 93.3(1), 106.8(2) 0.205 - 0.235(3) 0.02 - 0.5(4)

1,1,2-trichloroethane 1,100(2), 4,420(1) 50.1(1), 67.7(2) 0.110 - 0.149(3) 0.22 - 0.43(5)

1,1-dichloroethene 2,250(1), 2,420(2) 35.04(2), 58.9(1) 0.077 - 0.130(3) 0.08 - 0.5(4)

1,2-dichloroethane 5,100(2), 8,520(1) 17.4(1), 43.79(2) 0.038 - 0.096(3) 0.58 - 3.47(5)

chloroethane 6,710(2) 23.74(2) 0.0522(3) 0.038 - 0.154(4)

trichloroethene 1,100(1), 1,280(2) 67.7(2), 166(1) 0.149 - 0.365(3) 0.22 - 2.31(5)

cis-1,2-dichloroethene 3,500(1,2) 35.5(1), 43.79(2) 0.078 - 0.096(3) 0.03 - 6.93(5)

trans-1,2-dichloroethene 3,500(1,2) 35.5(1), 43.79(2) 0.078 - 0.096(3) 0.03 - 6.93(5)

1,1-dichloroethene 2,250(1), 2,420(2) 35.04(2), 58.9(1) 0.077 - 0.130(3) 0.154 - 0.361(4)

vinyl chloride 2,760(1), 8,800(2) 18.6(1), 23.74(2) 0.041 - 0.052(3) 0.06 - 1.73(5)

SVOCs
1,4-dioxane 1,000,000(2) 1.0(2) 0.0022(3) 0.154 - 1.0(4)

Metals
aluminum WR NA 1500(2) ∞

arsenic WR NA 29(1,2), 200(6) ∞

iron WR NA 25(2) ∞

manganese WR NA 65(2) ∞

NA = Not applicable.

L/kg = Liters per kilogram

References:
1    U.S. EPA, 2002a, Table C-1.
2    Oak Ridge National Laboratory, 2005.

3    Kd calculated by multiplying Koc times foc value of 0.0022 (value of one SWMU 8 soil sample analysis).

4    Howard et al., 1991.
5    Aziz et al., 2002.
6    Baes and Sharp, 1983 and Baes et al., 1984.

WR = A wide range of values is possible, depending on pH, groundwater composition, and other
          geochemical conditions.



TABLE 6-2

GENERAL LEVELS OF CONTAMINANT CONCENTRATIONS IN EACH ENVIRONMENTAL MEDIUM(1)

SWMU 8 - BUILDING 106 POND
NSWC CRANE

CRANE, INDIANA

mg/kg µg/L

Contaminant Surface Soil Subsurface Soil Pond Sediment Gully Sediment Main Stream Sediment Pond Water Gully (tributary) Surface 
Water Main Stream Surface Waters

Mean(2) Maximum Mean(2) Maximum Mean(2) Maximum Mean(2) Maximum Mean(2) Maximum Mean(2) Maximum Mean(2) Maximum Mean(2) Maximum Mean(2) Maximum Mean(2) Maximum Mean(2) Maximum

VOCs

1,1,1-trichloroethane 0.00064 0.005 0.00111 0.023 4,780 17,300 0.000851 0.002 0.00108 0.002 51 200 1.26 13 ND ND 60.88 850 1,087 3,900 0.375 1.5
1,1-dichloroethane ND ND 0.00489 0.210 308 1,100 ND ND ND ND 33.7 99 3.84 30 ND ND 160 2500 204 450 0.275 0.9
1,1,2-trichloroethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.37 4.1 3.81 9.9 ND ND
1,2-dichloroethane ND ND 0.00058 0.006 ND ND ND ND ND ND ND ND ND ND ND ND 0.58 7.8 1.45 3.3 ND ND
chloroethane ND ND 0.0011 0.380 21 59.9 ND ND ND ND 34.9 89 ND ND ND ND 330.7 5900 1.81 4.2 ND ND
trichloroethene 0.013 0.430 0.00337 0.071 6,625 27,800 0.00134 0.004 0.00142 0.003 103 590 3.16 34 ND ND 16.2 180 2,023 8,200 ND ND
cis-1,2-dichloroethene ND ND 0.00079 0.006 138 390 ND ND ND ND 51.7 140 1.24 7.9 ND ND 37.2 380 74.2 300 ND ND
trans-1,2-dichloroethene ND ND 0.00057 0.005 12 51 ND ND ND ND 0.917 4.4 ND ND ND ND 1.02 15 3.58 14 ND ND
1,1-dichloroethene ND ND 0.00087 0.015 364 1,500 ND ND ND ND 1.84 7.7 0.759 5.6 ND ND 16.1 200 740 2,600 0.258 0.8
vinyl chloride ND ND 0.00054 0.002 3.5 54 ND ND ND ND 12.7 40 0.188 0.8 ND ND 8.7 120 2.35 5.0 ND ND
SVOCs
1,4-dioxane ND ND ND ND ND ND ND ND ND ND 3.9 5.0 2.74 6.0 ND ND 9.28 64 53.3 150 13.3 44

Metals (total)

aluminum 22,477 28,200 19,398 31,500 5,630 5,630 15,300 17,800 11,800 11,800 1,665 6,780 3,373 25,800 287 710 11,045 68,200 137 308 2,609 5,210
arsenic 6.05 8.0 6.06 9.7 2.5 2.5 11.9 18.7 19.7 19.7 4.37 20.6 1.39 7.5 ND ND 9.01 26.4 0.379 0.8 4.15 4.5
iron 20,946 32,400 17,867 25,400 8,360 8,360 45,050 71,900 71,400 71,400 7,494 31,100 4,349 29,000 254 588 15,552 45,600 2,637 9,510 6,900 13,400
manganese 237 1,730 234 616 79.6 79.6 1,733 3,130 1,790 1,790 1,007 4,310 909 6,200 49 156 1,588 4,120 4,117 10,700 322 533

µg/kg = Microgram per kilogram.
mg/kg = Milligram per kilogram.
NA = Not analyzed.
ND = Not detected.
Plz = Lower Pennsylvanian water-bearing zone.
Pmz = Middle Pennsylvanian water-bearing zone.
Puz = Upper Pennsylvanian and Overburden water-bearing zone.
VOC = Volatile organic compound.
SVOC = Semivolatile organic compound.
1 - Background samples are not included in sample populations used to calculate means or maximum concentrations.
2 - Mean value uses TV/2 for ND values (TV = threshold value, ND = analyte was not detected).  All data are presented in Appendix G, and statistical summaries of data are presented in Section 3.0.

Puz and Overburden 
Groundwater Pmz Groundwater Plz Groundwater
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7.0  HUMAN HEALTH RISK ASSESSMENT 

This section presents the HHRA for the Building 106 Pond Area (SWMU 8) at NSWC Crane.  The 

objective of the HHRA is to determine whether detected concentrations of chemicals within the study 

areas pose a significant threat to potential human receptors under current and/or future land use.  The 

potential risks to human receptors were estimated based on the assumption that no actions were taken to 

control contaminant releases. 

 

7.1 INTRODUCTION 

The following current U.S. EPA, State of Indiana (IDEM), and United States Navy risk assessment 

guidance documents were used to develop the framework for the baseline HHRA: 

 

• Risk Assessment Guidance for Superfund:  Volume I, Human Health Evaluation Manual (Part A) 

(U.S. EPA, 1989).  

 

• Human Health Evaluation Manual, Supplemental Guidance:  Standard Default Exposure Factors 

(U.S. EPA, 1991). 

 

• Distribution of Preliminary Review Draft:  Superfund’s Standard Default Exposure Factors for the 

Central Tendency and Reasonable Maximum Exposure (U.S. EPA, 1993a). 

 

• Soil Screening Guidance: Technical Background Document (U.S. EPA, 1996). 

 

• Exposure Factors Handbook.  Office of Health and Environmental Assessment (U.S. EPA, 1997a). 

 

• Risk Assessment Guidance for Superfund: Volume 1 - Human Health Evaluation Manual (Part D, 

Standardized Planning, Reporting, and Review of Superfund Risk Assessments) (U.S. EPA, 2001). 

 

• Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E, 

Supplemental Guidance for Dermal Risk Assessment), Final Guidance (U.S. EPA, 2004a). 

 

• Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. (U.S. EPA 2002a). 
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• Navy Final Policy on the Use of Background Chemical Levels (Navy, 2004). 

 

• Conducting Human Health Risk Assessments under the Environmental Restoration Program (Navy, 

2001). 

 

• Risk Integrated System of Closure.  User’s Guide and Technical Resource Guidance Document 

[Indiana Department of Environmental Management (IDEM), 2006]. 

 

This HHRA was prepared using essentially the same methodology used to prepare the HHRAs for 

SWMUs 4, 5, 9, and 10 (TtNUS, 2003a), SWMU 3 (TtNUS, 2003b), SWMU 12 (TtNUS, 2006), SWMU 13 

(TtNUS, 2005b), and SWMU 16 (TtNUS, 2005a). 

 

An HHRA consists of five components:  data evaluation, exposure assessment, toxicity assessment, risk 

characterization, and uncertainty analysis.  Sections 7.2 through 7.6 contain detailed discussions of the 

five components of the HHRA.  A schematic diagram of the general risk assessment process is provided 

as Figure 7-1. 

 

Three major aspects of chemical contamination and environmental fate and transport must be considered 

to evaluate potential risks:  (1) contaminants with toxic characteristics must be found in environmental 

media and must be released by either natural processes or by human action; (2) potential exposure 

points must exist; and (3) human receptors must be present at the point of exposure.  Risk is a function of 

both toxicity and exposure.  If any one of these factors is absent for a site, the exposure route is regarded 

as incomplete, and no potential risks are considered to exist for human receptors. 

 

7.2 DATA EVALUATION 

Data evaluation, the first component of a baseline HHRA, is a medium-specific task involving the 

compilation and evaluation of analytical data.  The main objective of the data evaluation is to develop a 

medium-specific list of COPCs that will be used to quantitatively determine potential human health risks 

for site media. 

 

7.2.1 Data Usability 

Data from samples collected during the field investigations were used to assess risks to potential human 

receptors.  A data quality report is included in Section 3.0 that provides information on precision, 

accuracy, representativeness, completeness, and comparability of the analytical data.  
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Fixed-base analytical results only for the target analyte lists for the field investigation were used in the 

quantitative risk evaluation.  Unfiltered results for groundwater and surface water were used to assess 

risks associated with these media.  Field measurements and data regarded as unreliable (i.e., qualified as 

"R" during the data validation process) were not used in the quantitative risk assessment.  The elimination 

of data qualified “R” may result in data gaps that may increase the uncertainty in the risk assessment.  

However, as discussed in Sections 3.0 and 7.6.1, the chemicals qualified “R” are not constituents of 

concern at SWMU 8.  Therefore, it is unlikely that risks have been underestimated by the removal of the 

unreliable data from the data sets. 

 

7.2.2 Selection of COPCs 

The selection of COPCs is a qualitative screening process used to limit the number of chemicals and 

exposure routes quantitatively evaluated in the baseline HHRA to those site-related constituents that 

dominate overall potential risks.  Screening by risk-based concentrations (RBCs) was used to focus the 

risk assessment on meaningful chemicals and exposure routes. 

 

In general, a chemical was selected as a COPC and retained for further quantitative risk evaluation if the 

maximum concentration detected in a sampled medium exceeded a conservative screening 

concentration(s).  Chemicals eliminated from further evaluation during this screening are assumed to 

present minimal risks to potential human receptors. 

 

7.2.2.1 Derivation of Screening Criteria 

Several types of screening levels were used to identify COPCs for SWMU 8.  Screening concentrations 

based on U.S. EPA Region 9 Preliminary Remediation Goals (PRGs) (U.S. EPA, 2004b) and IDEM Risk 

Integrated System of Closure (RISC) default closure levels were used, as well as other U.S. EPA criteria.  

The risk-based U.S. EPA Region 9 screening concentrations correspond to a Hazard Quotient (HQ) of 

0.1 (for noncarcinogens) or an Incremental Lifetime Cancer Risk (ILCR) of 1 x 10-6 (for carcinogens).  It 

should be noted that the U.S. EPA Region 9 PRGs for non-carcinogens are based on a Hazardous Index 

(HI) of 1.  The Region 9 PRG values for noncarcinogens were multiplied by 0.1 to account for potential 

cumulative effects of several chemicals affecting the same target area or producing the same adverse 

noncarcinogenic health effect. 

 

The IDEM default closure levels for soil are based on the lesser of the risk-based direct contact criteria, 

soil attenuation capacity, soil saturation concentration, and migration from soil to groundwater criteria.  
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The IDEM default closure level for groundwater is based on the U.S. EPA Maximum Contaminant Level 

(MCL), if available.  If not, the default closure level is the lesser of the risk-based criteria and solubility 

limit.  The IDEM risk-based default closure levels correspond to a systemic HQ of 0.1 (for 

noncarcinogens) or an ILCR of 1 x 10-5 (for carcinogens).  The screening levels to be used for each 

medium in the risk assessments are briefly discussed below. 

 

Soil 

Screening concentrations based on the following criteria were used to select COPCs for surface and 

subsurface soil: 

 

• U.S. EPA Region 9 PRGs for residential soil (U.S. EPA, 2004b). 

 

• IDEM residential default closure levels for direct contact (IDEM, 2006) 

 

• U.S. EPA generic soil screening levels (SSLs) for the inhalation of volatiles and fugitive dusts 

published online at http://risk.lsd.ornl.gov/calc_start.shtml based on methodology from U.S. EPA’s 

Soil Screening Guidance (U.S. EPA, 1996). 

 

• U.S. EPA generic SSLs for migration from soil to groundwater published online at 

http://risk.lsd.ornl.gov/calc_start.shtml based on methodology from the U.S. EPA’s Soil Screening 

Guidance (U.S. EPA, 1996). 

 

• IDEM residential default closure levels for migration from soils to groundwater (IDEM, 2006) 

 

Because of the different exposure scenarios for potential human receptors, COPCs were identified for 

surface and subsurface soil.  Surface soil was defined as soil collected from 0 to 2 feet bgs.  Subsurface 

soil was defined as soil collected from depths greater than 2 feet bgs.   

 

The comparison of site soil data to U.S. EPA generic SSLs for transfers from soil to air was used to 

identify whether a quantitative analysis of the inhalation of particulates or vapors from the soil exposure 

pathway was warranted.  If the maximum soil concentration of a chemical exceeded the SSL, a 

quantitative evaluation of potential risks from inhalation was performed, as described in Section 7.3.4.  

Otherwise, the risks associated with the inhalation pathway are considered insignificant, and the 

exposure pathway was eliminated from further evaluation. 
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U.S. EPA SSLs and IDEM default closure levels for transfers from soil to groundwater were not used to 

select COPCs for quantitative risk evaluation but were presented to allow a qualitative evaluation of the 

potential for chemical migration from soil to groundwater.  Chemicals with concentrations exceeding the 

SSLs and IDEM default closure levels may potentially migrate from the soil to groundwater in sufficient 

quantities to pose concerns about groundwater quality. 

 

Sediment 

No specific screening levels exist for human exposure to sediment.  COPCs were selected for sediment 

by comparing detected site concentrations to screening levels based on the following: 

 

• U.S. EPA Region 9 PRGs for residential soil (U.S. EPA, 2004b) 

• IDEM residential default closure levels for direct contact (IDEM, 2006) 

 

A chemical detected in sediment was selected as a COPC for sediment if the maximum detected 

concentration exceeded screening levels based on these values.  The use of soil screening criteria for 

sediment COPC identification is regarded as a conservative approach because exposure to sediment is 

anticipated to be less intensive than exposure to soil.  U.S. EPA generic SSLs for transfers from soil to air 

and for migration to groundwater are not considered to be appropriate for sediment screening because of 

the high moisture content associated with sediment matrices.   

 

Groundwater/Surface Water 

The same screening levels were used to select COPCs for groundwater and surface water.  The following 

criteria were used as the basis of the screening criteria: 

 

• U.S. EPA Region 9 PRGs for tap water (U.S. EPA, 2004b). 

• U.S. EPA MCLs (U.S. EPA, 2004b). 

• IDEM residential default closure levels for groundwater (IDEM, 2006). 

• U.S. EPA Groundwater Screening Levels for Evaluating the Vapor Intrusion to Indoor Air (U.S. EPA, 

2002b). 

 

Risk-based COPC screening levels for tap water ingestion, which are based on daily, residential 

exposure assumptions, were used to select COPCs for groundwater and surface water.  In general, the 

use of tap water screening levels is regarded as a highly conservative approach to COPC selection at 

SWMU 8, because groundwater at the site is not used as a potable drinking water source.  Potential 
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human exposure to the surface water in intermittent ditches, streams, and ponds located within SWMU 8 

is expected to be limited to incidental exposures such as that which occurs during trespassing, which is 

anticipated to be significantly less than the daily exposure assumed for the tap water ingestion scenario. 

 

The groundwater screening levels for evaluating the vapor intrusion to indoor air are published in 

Table 2c of the recent draft U.S. EPA guidance titled: Evaluating the Vapor Intrusion into Indoor Air 

(2002b).  These SSLs were derived to identify chemical concentrations in groundwater that may 

adversely affect the indoor air quality of a building overlying subsurface VOC contamination. 

 

Federal Ambient Water Quality Criteria (AWQCs) were not used to select COPCs for surface water.  

AWQCs applicable to the protection of human health assuming routine consumption of water were not 

used because the conservative U.S. EPA Region 9 PRGs for tap water, U.S. EPA MCLs, and IDEM 

residential closure levels for residential groundwater were used to select COPCs for groundwater and 

surface water.  In addition, the surface water bodies present within and downgradient of the site, because 

of their size and intermittent nature, do not support game fish populations. 

 

Lead as a COPC 

Limited criteria are available to evaluate the potential risks associated with lead.  There are no RBCs for 

this chemical because the U.S. EPA has not derived toxicity values [i.e., cancer slope factors (CSFs) and 

reference doses (RfDs)] for lead.  However, recommended screening levels are available for lead in soil 

that are used to indicate the need for response activities.  

 

Guidance from both the Office of Prevention, Pesticides, and Toxic Substances (OPPTS) and the Office 

of Solid Waste and Emergency Response (OSWER) recommend 400 mg/kg as the lowest screening level 

for lead-contaminated soil in a residential setting where children are frequently present (U.S. EPA, 1994a 

and 1994b).  The IDEM default closure level for residential exposures to soil is also 400 mg/kg.  OPPTS 

identifies 2,000 to 5,000 mg/kg as an appropriate range for areas where contact with soil by children in a 

residential setting is less frequent.  A value of 400 mg/kg is used as the screening level for soil and 

sediment in the HHRA for SWMU 8. 

 

The Safe Drinking Water Act Action Level and IDEM default closure level of 15 µg/L is used as the 

screening level for lead in groundwater and surface water. 
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Essential Nutrients and Chemicals without Toxicity Criteria 

The essential nutrients calcium, magnesium, potassium, and sodium were not identified as COPCs 

because these inorganic chemicals are naturally abundant in environmental matrices and are only toxic at 

high doses.  In addition, because of the lack of toxicity criteria, risk-based COPC screening levels are not 

available for some chemicals [e.g., acenaphthylene, 2-methylnaphthalene, benzo(g,h,i)perylene, and 

phenanthrene].  In the COPC screening for SWMU 8, acenaphthene was used as a surrogate for 

acenaphthylene, naphthalene was used as a surrogate for 2-methylnaphthalene, and pyrene was 

selected as a surrogate for benzo(g,h,i)perylene and phenanthrene.  

  

Determination of Site-Related Chemicals 

The evaluation of chemical concentrations detected in SWMU 8 media in relation to background levels 

follows guidance presented in the U.S. EPA’s Role of Background in the CERCLA Cleanup Program 

(2002c). This guidance document recommends that all chemicals that exceed risk-based screening 

concentrations be evaluated in the quantitative risk assessment. Therefore, if the maximum concentration 

of any chemical exceeded screening levels (i.e., if it was selected as a COPC), risks were calculated for 

that chemical and are presented in Section 7.5.  Potential risks attributed to background levels are 

discussed in the risk characterization section (Section 7.5). 

 

7.2.2.2 Decision Rules for Establishing COPCs 

The following decision rules were used to select initial lists of COPCs for SWMU 8: 

 

• A chemical detected in soil was selected as a COPC for soil if any detected chemical concentration 

exceeded the screening levels for soils. 

 

• A chemical detected in groundwater was selected as a COPC for groundwater if the maximum 

detected concentration in any downgradient well exceeded screening levels. 

 

• A chemical detected in surface water or sediment was selected as a COPC for surface water or 

sediment if the maximum detected concentration in a potentially impacted surface water body 

exceeded the screening level for surface water or sediment. 
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• If a chemical was not detected in any of the samples in a particular medium, and the detection limit 

exceeded the risk-based screening levels, the chemical was not selected as a COPC but is 

qualitatively discussed in the uncertainty analysis section. 

 

• Chemicals that exceeded toxicity screening concentrations but were within background levels were 

selected as COPCs and carried through the risk assessment.  The potential risks associated with 

chemicals present at naturally occurring levels are discussed in Section 7.5. 

 

7.2.3 COPCs Selected for HHRA 

COPCs at SWMU 8 were selected for surface soil, subsurface soil, groundwater, surface water, and 

sediment using the risk-based COPC screening levels described in Section 7.2.2.  A discussion of the 

chemicals identified as COPCs and the rationale for COPC selection are provided in the following 

subsections.  The following subsections do not discuss the nature and extent of contamination associated 

with the chemicals detected in site media; the discussion of nature and extent is presented in Section 5.  

COPC selection tables for each medium are presented in Tables 7-1 through 7-28.  Chemicals retained 

as COPCs for SWMU 8 are presented in Table 7-29.  The Risk Assessment Guidance for Superfund 

(RAGS) Part D tables for COPC selection are included in Appendix I. 

 

7.2.3.1 Surface Soil in the Vicinity of the Building 106 Pond 

One VOC, 13 SVOCs, and 19 inorganics were detected in the four surface soil samples collected near 

the southern and western sides of the Building 106 Pond.  A comparison of the maximum detected 

surface soil concentrations to screening levels based on the U.S. EPA Region 9 PRGs for residential 

exposure and IDEM residential default closure levels for direct contact is presented in Table 7-1.  The 

following chemicals were detected in surface soil at maximum concentrations exceeding the direct 

contact risk-based COPC screening levels and were retained as COPCs for surface soil near the Building 

106 Pond: 

 

• PAHs [benzo(a)pyrene] 

• Inorganics (aluminum, arsenic, iron, manganese, vanadium) 

 

The maximum detected concentrations of aluminum, manganese, and vanadium exceeded the screening 

levels (set at an HI of 0.1); however, they do not exceed the U.S. EPA Region 9 PRGs and IDEM default 

closure levels for soil.  The maximum concentration of benzo(a)pyrene exceeded the screening level 

based on the U.S. EPA Region 9 PRG, but was less than the IDEM default closure level.  The 
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exceedance of the screening level was reported for one sample only (08SS009) located at the 

southwestern corner of the pond.  As discussed in Section 5.2, concentrations of most metals in surface 

soil, with the possible exception of aluminum, appear to be within site background levels and are not 

considered to be site-related.  Although aluminum concentrations in SWMU 8 surface soil samples were 

often on the high end or greater than the range of background concentrations, the elevated 

concentrations were within approximately 50 percent of the background UTL.  Consequently, the elevated 

concentrations do not appear to be significant.  In addition, the maximum concentration of aluminum 

(24,500 mg/kg) is significantly less than the Region 9 PRG (76,000 mg/kg), and risk from exposure to the 

maximum concentration is expected to be negligible.   

 

A comparison of maximum detected surface soil concentrations to U.S. EPA SSLs for chemical migration 

from soil to air is presented in Table 7-2.  Concentrations reported for all chemicals were less than U.S. 

EPA SSLs for soil to air.   

 

A comparison of maximum detected surface soil concentrations to U.S. EPA SSLs for chemical migration 

from soil to groundwater and IDEM residential default closure levels for migration to groundwater is 

presented in Table 7-2.  The following inorganics were detected at maximum concentrations in surface 

soil that exceeded the COPC screening levels for migration from soil to groundwater and were retained 

as COPCs for surface soil near the Building 106 Pond: 

 

• Metals (arsenic, barium, cadmium, chromium, cobalt, lead, manganese, nickel) 

 

The concentrations of all organic chemicals detected in surface soil were less than the screening levels 

for migration from soil to groundwater, and only one of these (acetone) was detected in groundwater 

samples at the site.  Concentrations of barium, cadmium, and nickel exceeded U.S. EPA SSLs but not 

IDEM default closure levels for migration from soil to groundwater.  As discussed in Section 5.2, 

concentrations of the metals listed above appear to be within site background levels and are not 

considered to be site related.  These data indicate that groundwater at the site does not appear to have 

been impacted by site-related chemicals leaching from the four surface soil locations near the Building 

106 Pond.  

 

7.2.3.2 Subsurface Soil in the Vicinity of the Building 106 Pond 

Fourteen VOCs, 17 SVOCs, and 21 inorganics were detected in nine subsurface soil samples collected at 

four locations near the Building 106 Pond. A comparison of maximum detected subsurface soil 

concentrations to U.S. EPA Region 9 PRGs for residential exposures and IDEM residential default 
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closure levels for direct contact is presented in Table 7-3.  The following chemicals were detected in 

subsurface soils at maximum concentrations exceeding the direct contact risk-based COPC screening 

levels and were retained as COPCs for subsurface soil in the vicinity of the pond: 

 

• PAHs [benzo(a)pyrene] 

• Inorganics (aluminum, antimony, arsenic, iron, manganese, vanadium) 

 

The maximum detected concentrations of aluminum, antimony, iron, manganese, and vanadium 

exceeded the screening levels (set at an HI of 0.1); however, they do not exceed the U.S. EPA Region 9 

PRGs and IDEM default closure levels for soil.  The maximum concentration of benzo(a)pyrene exceeded 

the screening level based on the U.S. EPA Region 9 PRG, but was less than the IDEM default closure 

level.  An exceedance was reported for one boring only (08SB007 in the 2- to 6-foot and 10- to 13-foot 

bgs depth intervals) located immediately south of the pond.  Maximum concentrations of most VOCs also 

occurred at this location at the 10- to 13-foot bgs depth interval, indicating the impact of releases from the 

pond to the subsurface in this area.  As discussed in Sections 5.2 and 7.2.3.1, concentrations of most 

metals (with the possible exception of aluminum) detected in soil appear to be within site background 

levels and are not considered to be site related.  As with the surface soil, aluminum concentrations in the 

subsurface soil samples were often on the high end or greater than the range of background 

concentrations.  However, the elevated concentrations were within approximately 50 percent of the 

background UTL and, consequently, do not appear to be significant.  In addition, the maximum 

concentration of aluminum (23,700 mg/kg) is significantly less than the Region 9 PRG (76,000 mg/kg), 

and risk from exposure to the maximum concentration is expected to be negligible.   

 

A comparison of maximum detected subsurface soil concentrations to U.S. EPA SSLs for chemical 

migration from soil to air is presented in Table 7-4.  Concentrations reported for all chemicals detected in 

subsurface soil were less than the U.S. EPA SSLs for soil to air.   

 

A comparison of maximum detected subsurface soil concentrations to U.S. EPA SSLs for chemical 

migration from soil to groundwater and IDEM residential default closure levels for migration to 

groundwater is also presented in Table 7-4.  The following chemicals were detected in subsurface soil at 

maximum concentrations exceeding the COPC screening levels for migration from soil to groundwater 

and were retained as COPCs for subsurface soil in the vicinity of the Building 106 Pond: 
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• VOCs (1,2-DCA, methylene chloride, TCE) 

• PAH (chrysene) 

• Inorganics (antimony, arsenic, barium, cadmium, chromium, cobalt, lead, manganese, nickel) 

 

Maximum concentrations of methylene chloride, antimony, and arsenic exceeded both the U.S. EPA SSL 

and IDEM default closure level for migration from soil to groundwater.  The maximum concentration of 

lead exceeded the IDEM default closure level for migration from soil to groundwater. Concentrations of 

the remaining chemicals only exceeded the U.S. EPA SSL for migration from soil to groundwater.  As 

discussed in Section 5.2, concentrations of the metals listed above appear to be within site background 

levels and are not considered to be site related. Because the VOCs detected in subsurface soil near the 

pond were also detected in nearby groundwater samples, it appears that groundwater has been impacted 

by releases from the pond and/or subsurface soil.  

 

7.2.3.3 Surface Soil in Grass and Gravel Areas in the Vicinity of Buildings 106 and 107  

Three VOCs were detected in 23 surface soil samples, and 14 SVOCs and 20 inorganics were detected 

in eight surface soil samples collected in the grass and gravel areas of SWMU 8.  A comparison of the 

maximum detected surface soil concentrations to screening levels based on the U.S. EPA Region 9 

PRGs for residential exposures and IDEM residential default closure levels for direct contact is presented 

in Table 7-5.  The following chemicals were detected in surface soil at maximum concentrations 

exceeding the direct contact risk-based COPC screening levels and were retained as COPCs for surface 

soil in the grass and gravel areas: 

 

• PAHs [benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene] 

• Inorganics (aluminum, arsenic, iron, manganese, vanadium) 

 

The maximum detected concentrations of aluminum, manganese, and vanadium exceeded the screening 

levels (set at an HI of 0.1); however, they do not exceed the U.S. EPA Region 9 PRGs and IDEM default 

closure levels for soil. The maximum concentrations of benzo(b)fluoranthene and dibenzo(a,h)anthracene 

exceeded the screening levels based on U.S. EPA Region 9 PRGs, but were less than the IDEM default 

closure levels.  PAHs were detected infrequently (in one or two samples) with the maximum 

concentrations of all PAHs occurring in sample 08SS005002 located approximately midway between 

Building 106 and the Building 106 Pond.  As discussed in Section 5.2, concentrations of most metals in 

surface soil, with the possible exception of aluminum, appear to be within site background levels and are 

not considered to be site related. Although aluminum concentrations in SWMU 8 surface soil samples 

were often on the high end or greater than the range of background concentrations, the elevated 
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concentrations were within approximately 50 percent of the background UTL.  Consequently, the elevated 

concentrations do not appear to be significant.  In addition, the maximum concentration of aluminum 

(28,200 mg/kg) is significantly less than the Region 9 PRG (76,000 mg/kg), and risk from exposure to the 

maximum concentration is expected to be negligible.  

 

A comparison of maximum detected surface soil concentrations to U.S. EPA SSLs for chemical migration 

from soil to air is presented in Table 7-6.  Concentrations reported for all chemicals were less than the 

U.S. EPA SSLs for soil to air.   

 

A comparison of maximum detected surface soil concentrations to U.S. EPA SSLs for chemical migration 

from soil to groundwater and IDEM residential default closure levels for migration to groundwater is also 

presented in Table 7-6. The following chemicals were detected at maximum concentrations in surface soil 

that exceeded the COPC screening levels for migration from soil to groundwater and were retained as 

COPCs for the grass and gravel areas: 

 

• Methylene chloride 

• PAHs [benzo(a)pyrene, benzo(a)anthracene, benzo(b)fluoranthene, chrysene] 

• Inorganics (arsenic, barium, cadmium, chromium, cobalt, manganese) 

 

Maximum concentrations of these constituents (except arsenic) exceeded U.S. EPA SSLs for migration 

from soil to groundwater but were less than IDEM residential default closure levels for migration to 

groundwater. Methylene chloride (a common laboratory contaminant) was detected in 3 of 23 soil 

samples at concentrations ranging from 1 to 4 µg/kg but was not detected in any groundwater samples at 

SWMU 8. None of the PAHs that exceeded soil to groundwater SSLs were detected in any groundwater 

samples. As discussed in Section 5.2, concentrations of the metals listed above appear to be within site 

background levels and are not considered to be site related.  These data indicate that groundwater at the 

site does not appear to have been impacted by site-related chemicals leaching from surface soil in the 

grass and gravel areas.  

 

7.2.3.4 Subsurface Soil in Grass and Gravel Areas in the Vicinity of Buildings 106 and 107 

Sixteen VOCs were detected in 37 subsurface soil samples, and three SVOCs and 20 inorganics were 

detected in five subsurface soil samples collected in the grass and gravel areas of SWMU 8.  A 

comparison of maximum detected subsurface soil concentrations to U.S. EPA Region 9 PRGs for 

residential exposures and IDEM residential default closure levels for direct contact is presented in Table 

7-7.  The following chemicals were detected in subsurface soils at maximum concentrations exceeding 
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the direct contact risk-based COPC screening levels and were retained as COPCs for subsurface soil in 

for the grass and gravel areas: 

 

• Inorganics (aluminum, arsenic, iron, manganese, thallium, vanadium) 

 

The maximum detected concentrations of aluminum, iron, manganese, thallium, and vanadium exceeded 

the screening levels (set at an HI of 0.1); however, they do not exceed the U.S. EPA Region 9 PRGs and 

IDEM default closure levels for soil. As discussed in Section 5.2 and 7.2.3.1, concentrations of most 

metals (with the possible exception of aluminum) detected in soil appear to be within site background 

levels and are not considered to be site related.  As with the surface soil, aluminum concentrations in the 

subsurface soil samples were often on the high end or greater than the range of background 

concentrations.  However, the elevated concentrations were within approximately 50 percent of the 

background UTL and, consequently, do not appear to be significant.  In addition,  as indicated above, the 

maximum detected concentration of aluminum (31,500 mg/kg) in subsurface soil is significantly less than 

the Region 9 PRG (76,000 mg/kg), and the risk from exposure to the maximum concentration is expected 

to be minimal.  

 

A comparison of maximum detected surface soil concentrations to U.S. EPA SSLs for chemical migration 

from soil to air is presented in Table 7-8.  Concentrations reported for all chemicals were less than the 

U.S. EPA SSLs for soil to air.   

  

A comparison of maximum detected subsurface soil concentrations to U.S. EPA SSLs for chemical 

migration from soil to groundwater and IDEM residential default closure levels for migration to 

groundwater is presented in Table 7-8.  The following chemicals were detected in subsurface soil at 

maximum concentrations exceeding the COPC screening levels for migration from soil to groundwater 

and were retained as COPCs for subsurface soil in the grass and gravel areas: 

 

• VOCs (1,2-DCA, benzene, methylene chloride, vinyl chloride) 

• Inorganics (arsenic, barium, chromium, cobalt, manganese, thallium) 

 

Maximum concentrations of methylene chloride and arsenic exceeded both U.S. EPA SSLs and IDEM 

default closure levels for migration from soil to groundwater.  Concentrations of the other chemicals only 

exceeded U.S. EPA SSLs for migration from soil to groundwater.  Most VOCs were detected in only a few 

(one or two) of 21 subsurface soil samples, with the maximum concentration occurring at location 

08SB013 in the 10- to 13-foot bgs depth interval.  This location is downgradient of the Building 106 Pond.  

The VOCs detected in this subsurface soil sample were also detected in groundwater samples collected 
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close to this location. It is likely that subsurface soil and groundwater have been impacted by releases 

from the pond. As discussed in Section 5.2, concentrations of the metals that exceeded migration from 

soil to groundwater SSLs are within site background levels and are not considered to be site related.  

 

7.2.3.5 Surface Soil Under Building 106 and Surrounding Pavement 

Six VOCs, 14 SVOCs, and 17 inorganics were detected in surface soil samples collected under Building 

106 and the surrounding pavement. Eleven samples were analyzed for VOCs and one sample was 

analyzed for SVOCs and metals.  A comparison of maximum detected surface soil concentrations with 

screening levels based on the U.S. EPA Region 9 PRGs for residential exposures and IDEM residential 

default closure levels for direct contact is presented in Table 7-9.  The following chemicals were detected 

in surface soil at maximum concentrations exceeding the direct contact risk-based COPC screening 

levels and were retained as COPCs for surface soil at Building 106: 

 

• PAHs [benzo(a)pyrene, dibenzo(a,h)anthracene] 

• Inorganics (aluminum, arsenic, iron, vanadium) 

 

The maximum detected concentrations of aluminum, iron, and vanadium exceeded the screening levels 

(set at an HI of 0.1); however, they do not exceed the U.S. EPA Region 9 PRGs and IDEM default 

closure levels for soil.  The concentrations of benzo(a)pyrene and dibenzo(a,h)anthracene exceeded the 

screening levels based on U.S. EPA Region 9 PRGs, but were less than IDEM default closure levels. As 

discussed in Section 5.2, concentrations of most metals in surface soil, with the possible exception of 

aluminum, appear to be within site background levels and are not considered to be site-related.  Although 

aluminum concentrations in SWMU 8 surface soil samples were often on the high end or greater than the 

range of background concentrations, the elevated concentrations were within approximately 50 percent of 

the background UTL.  Consequently, the elevated concentrations do not appear to be significant.  In 

addition, the maximum concentration of aluminum (20,900 mg/kg) is significantly less than the Region 9 

PRG (76,000 mg/kg), and risk from exposure to the maximum concentration is expected to be negligible.   

 

A comparison of maximum detected surface soil concentrations to U.S. EPA SSLs for chemical migration 

from soil to air is presented in Table 7-10.  Concentrations reported for all chemicals were less than the 

U.S. EPA SSLs for soil to air.   

 

A comparison of maximum detected surface soil concentrations to U.S. EPA SSLs for chemical migration 

from soil to groundwater and IDEM residential default closure levels for migration to groundwater is also 

presented in Table 7-10.  The following chemicals were detected at maximum concentrations in surface 
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soil that exceeded the COPC screening levels for migration from soil to groundwater and were retained 

as COPCs for surface soil at Building 106: 

 

• VOCs (methylene chloride, TCE) 

• PAHs [benzo(a)anthracene, chrysene] 

• Inorganics (arsenic, barium, chromium, cobalt, manganese) 

 

The maximum concentrations of these constituents exceeded the U.S. EPA SSLs but were less than 

IDEM default closure levels for migration from soil to groundwater. Methylene chloride (a common 

laboratory contaminant) was detected in 1 of 11 surface soil samples at a concentration of 6 µg/kg, but it 

was not detected in any groundwater samples collected at SWMU 8. TCE was detected in 4 of 11 

samples, all of which were located directly beneath Building 106. TCE has also been detected in shallow 

and intermediate zone groundwater samples collected at SWMU 8. The presence of TCE in groundwater 

may be related to releases from the Building 106 area or from the Building 106 Pond.  None of the PAHs 

that exceeded soil to groundwater SSLs were detected in any groundwater samples at the site.  As 

discussed in Section 5.2, concentrations of the metals listed above appear to be within site background 

levels and are not considered to be site related.   

 

7.2.3.6 Subsurface Soil Under Building 106 and Surrounding Pavement 

Six VOCs, four SVOCs, and 17 inorganics were detected in subsurface soil samples collected under 

Building 106 and the surrounding pavement.  Nine samples were analyzed for VOCs and one sample 

was analyzed for SVOCs and metals.  A comparison of maximum detected subsurface soil concentrations 

to U.S. EPA Region 9 PRGs for residential exposures and IDEM residential default closure levels for 

direct contact is presented in Table 7-11.  The following chemicals were detected in the subsurface soils 

at maximum concentrations exceeding the direct contact risk-based COPC screening levels and were 

retained as COPCs for subsurface soil at Building 106: 

 

• Inorganics (aluminum, arsenic, iron, vanadium) 

 

The maximum detected concentrations of aluminum, iron, and vanadium exceeded the screening levels 

(set at an HI of 0.1); however, they do not exceed the U.S. EPA Region 9 PRGs and IDEM default 

closure levels for soil.  As discussed in Section 5.2 and 7.2.3.1, concentrations of most metals (with the 

possible exception of aluminum) detected in soil appear to be within site background levels and are not 

considered to be site related.  As with the surface soil, aluminum concentrations in the subsurface soil 

samples were often on the high end or greater than the range of background concentrations.  However, 
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the elevated concentrations were within approximately 50 percent of the background UTL and, 

consequently, do not appear to be significant.  In addition, the concentration of aluminum (22,100 mg/kg) 

is significantly less than the Region 9 PRG (76,000 mg/kg), and risk from exposure to the maximum 

concentration is expected to be negligible.  

 

A comparison of maximum detected subsurface soil concentrations to U.S. EPA SSLs for chemical 

migration from soil to air is presented in Table 7-12.  Concentrations reported for all chemicals detected in 

subsurface soil were less than the U.S. EPA SSLs for soil to air.   

 

A comparison of maximum detected subsurface soil concentrations to U.S. EPA SSLs for chemical 

migration from soil to groundwater and IDEM residential default closure levels for migration to 

groundwater is also presented in Table 7-12.  The following chemicals were detected in subsurface soil at 

maximum concentrations exceeding the COPC screening levels for migration from soil to groundwater 

and were retained as COPCs for subsurface soil in the vicinity of the Building 106 Pond: 

 

• VOCs (methylene chloride, TCE) 

• Inorganics (arsenic, barium, chromium, cobalt, manganese) 

 

The maximum concentrations of these constituents exceeded U.S. EPA SSLs but were less than IDEM 

default closure levels for migration from soil to groundwater. Methylene chloride was detected in one of 

nine subsurface soil samples at a concentration of 21 µg/kg, but it was not detected in any groundwater 

samples collected at SWMU 8.  TCE was detected in three of nine subsurface soil samples, all of which 

were located directly beneath Building 106 (in the same locations where TCE was detected in surface soil 

samples). As stated previously, TCE was also detected in shallow and intermediate zone groundwater 

samples collected at SWMU 8. The presence of TCE in groundwater may be related to releases from the 

Building 106 area or from the Building 106 Pond. As discussed in Section 5.2, concentrations of the 

metals listed above appear to be within site background levels and are not considered to be site related.   

 

7.2.3.7 Surface Soil Under Building 107 and Surrounding Pavement 

Surface soil samples at Building 107 were analyzed for VOCs only. Seven VOCs were detected in six 

surface soil samples collected under Building 107 and the surrounding pavement.  A comparison of 

maximum detected surface soil concentrations with screening levels based on the U.S. EPA Region 9 

PRGs for residential exposures and IDEM residential default closure levels for direct contact is presented 

in Table 7-13.    
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No chemicals were identified as COPCs for quantitative risk evaluation for surface soil at Building 107.   

 

A comparison of maximum detected surface soil concentrations to U.S. EPA SSLs for chemical migration 

from soil to air is presented in Table 7-14.  Concentrations reported for all chemicals were less than the 

U.S. EPA SSLs for soil to air.   

 

A comparison of maximum detected surface soil concentrations to U.S. EPA SSLs for chemical migration 

from soil to groundwater and IDEM residential default closure levels for migration to groundwater is also 

presented in Table 7-14.  The following chemicals were detected at maximum concentrations in surface 

soil that exceeded the COPC screening levels for migration from soil to groundwater and were retained 

as COPCs for surface soil at Building 107: 

 

• VOCs (1,1,2-TCA, 1,1-DCE, TCE) 

 

Concentrations of TCE exceeded both the U.S. EPA SSL and IDEM default closure level for migration 

from soil to groundwater.  Concentrations of 1,1,2-TCA and 1,1-DCE only exceeded the U.S. EPA SSL 

for migration from soil to groundwater.  1,1,2-TCA, 1,1-DCE, and TCE were detected two of six surface 

soil samples (08SS041 and 08SS042), both of which were located directly beneath Building 107.  No 

groundwater samples were collected in the vicinity of Building 107, but the above listed VOCs have been 

detected in shallow and intermediate zone groundwater samples collected near Building 106 and the 

Building 106 pond. The presence of these VOCs in groundwater may be related to releases from the 

Building 107 area but are more likely to be due to releases from Building 106 and/or the Building 106 

Pond.  

 

7.2.3.8 Subsurface Soil Under Building 107 and Surrounding Pavement 

Subsurface soil samples at Building 107 were analyzed for VOCs only. Five VOCs were detected in six 

subsurface soil samples collected under Building 107 and the surrounding pavement. A comparison of 

the maximum detected subsurface soil concentrations with screening levels based on U.S. EPA Region 9 

PRGs for residential exposures and IDEM residential default closure levels for direct contact is presented 

in Table 7-15.  No chemicals were identified as COPCs for quantitative risk evaluation for subsurface soil 

at Building 107.   

 

A comparison of maximum detected subsurface soil concentrations to U.S. EPA SSLs for chemical 

migration from soil to air is presented in Table 7-16.  Concentrations reported for all chemicals detected in 

subsurface soil were less than the U.S. EPA SSLs for soil to air.   
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A comparison of maximum detected subsurface soil concentrations to U.S. EPA SSLs for chemical 

migration from soil to groundwater and IDEM residential default closure levels for migration to 

groundwater is also presented in Table 7-16.  The following chemicals were detected in subsurface soil at 

maximum concentrations exceeding the COPC screening levels for migration from soil to groundwater 

and were retained as COPCs for subsurface soil in the vicinity of Building 107: 

 

• VOCs (methylene chloride, TCE) 

 

The maximum concentration of TCE exceeded both the U.S. EPA SSL and IDEM default closure level for 

migration from soil to groundwater.  The maximum concentration of methylene chloride exceeded the 

U.S. EPA SSL but was less than IDEM default closure level for migration from soil to groundwater. 

Methylene chloride was detected in one of six subsurface soil samples at a concentration of 2 µg/kg, but it 

was not detected in any groundwater samples collected at SWMU 8.  TCE (maximum concentration of 

71 µg/kg) was detected in two of six subsurface soil samples, all of which were located directly beneath 

Building 107 (in the same locations where TCE was detected in surface soil samples).  No groundwater 

samples were collected in the vicinity of Building 107, but the above listed VOCs were detected in shallow 

and intermediate zone groundwater samples near the Building 106 Pond.  The presence of these VOCs 

in groundwater may be related to releases from the Building 107 area but are more likely to be from 

Building 106 and/or the Building 106 Pond.  

 

7.2.3.9 Groundwater 

Shallow Bedrock and Overburden 

Seventeen VOCs, 9 SVOCs, 2 energetics, and 23 inorganics were detected in shallow bedrock and 

overburden groundwater samples collected at SWMU 8. Thirteen samples were analyzed VOCs, four 

samples were analyzed for SVOCs, and eight samples were analyzed for inorganics.  A comparison of 

maximum detected groundwater concentrations to screening levels based on U.S. EPA Region 9 PRGs 

for ingestion of tap water, U.S. EPA MCLs, and IDEM default groundwater closure levels is presented in 

Table 7-17.  Comparisons for shallow groundwater presented in Table 7-17 are based on a data set 

consisting of combined permanent monitoring well and temporary well data. Use of temporary well 

(hydropunch) samples with high levels of turbidity tends to increase the number of chemicals selected as 

COPCs, especially for metals. The following chemicals were detected in groundwater at maximum 

concentrations exceeding the COPC screening levels and were retained as COPCs for shallow 

groundwater at SWMU 8: 
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• VOCs (1,1,1-TCA, 1,1,2-TCA, 1,1-DCA, 1,1-DCE, 1,2-DCA, benzene, chloroethane, cis-1,2-DCE, 

toluene, trans-1,2-DCE, TCE, vinyl chloride) 

 

• SVOCs (1,4-dioxane, 3&4 methylphenol) 

 

• Total Inorganics (aluminum, antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, iron, 

lead, manganese, thallium, and vanadium) 

 

• Dissolved Inorganics (antimony, arsenic, cadmium, chromium, iron, and manganese) 

 

Concentrations of 1,1,2-TCA, benzene, toluene, trans-1,2-DCE, 3&4 methylphenol, antimony, barium, 

cadmium, chromium, and thallium exceeded the screening criteria based on U.S. EPA Region 9 PRGs, 

but were less than the U.S. EPA MCLs and IDEM default closure levels.  Turbidity in the samples appears 

to have affected the concentrations and chemicals selected as COPCs.  For example, most COPCs were 

identified in samples 08GWT00601, 08GWTW002, and 08GWTW004. The turbidity levels in these 

samples were greater than 1,000 NTU, 980 NTU, and greater than1,000 NTU, respectively, indicating 

that high levels of suspended matter were present in the samples. As discussed above, COPC selection 

for shallow groundwater was based on analytical data from both permanent monitoring wells and 

temporary (hydropunch) wells.  However, the quantitative risk assessment was performed using only 

permanent monitoring well data.  Potential risks associated with the temporary well data are presented 

and discussed in the uncertainty section (Section 7.6).  

 

A comparison of maximum detected groundwater VOC concentrations to U.S. EPA screening levels for 

chemical migration from groundwater through building foundations and into indoor air is presented in 

Table 7-18.  The following VOCs were detected in groundwater at maximum concentrations exceeding 

the COPC screening levels for migration from groundwater to indoor air and were retained as COPCs for 

shallow groundwater: 

 

• 1,1-DCA, 1,1-DCE, 1,2-DCA, cis-1,2-DCE, TCE, vinyl chloride 

 

Intermediate Zone 

Fourteen VOCs, 1 SVOC, and 18 inorganics were detected in groundwater samples collected from 

permanent monitoring wells in the intermediate groundwater zone.  A comparison of maximum detected 

groundwater concentrations to screening levels based on U.S. EPA Region 9 PRGs for ingestion of tap 
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water, U.S. EPA MCLs, and IDEM groundwater closure levels is presented in Table 7-19.  The following 

chemicals were detected at maximum concentrations in groundwater that exceeded the COPC screening 

levels and were retained as COPCs for intermediate zone groundwater: 

 

• VOCs (1,1,1-TCA, 1,1,2-TCA, 1,1-DCA, 1,1-DCE, 1,2-DCA, chloroform, cis-1,2-DCE, PCE, 

trans-1,2-DCE, TCE, vinyl chloride) 

• SVOCs (1,4-dioxane) 

• Total Inorganics  (aluminum, arsenic, cobalt, iron, manganese, nickel) 

 

Concentrations of 1,1-DCA, 1,2-DCA, chloroform, PCE, trans-1,2-DCE, arsenic, and nickel exceeded the 

screening criteria based on U.S. EPA Region 9 PRGs but were less than the U.S. EPA MCLs and IDEM 

default closure levels. The maximum concentrations of the VOCs selected as COPCs occurred at 

locations 08MWT001, 08MWT003, and 08MWT005 situated downgradient of the Building 106 Pond.  The 

maximum concentrations of the metals identified as COPCs occurred in sample 08GWT00901, which is 

located approximately 250 feet south of the SWMU 8 boundary.   

 

A comparison of maximum detected groundwater VOC concentrations to U.S. EPA screening levels for 

chemical migration from groundwater through building foundations and into indoor air is presented in 

Table 7-20.  The following VOCs were detected in groundwater at maximum concentrations exceeding 

the COPC screening levels for migration from groundwater to indoor air and were retained as COPCs for 

intermediate zone groundwater: 

 

• 1,1,1-TCA, 1,1,2-TCA, 1,1-DCE, cis-1,2-DCE, TCE, vinyl chloride 

 

Deep Zone  

Three VOCs, 1 SVOC and 21 inorganics were detected in groundwater samples collected from the deep 

groundwater zone at SWMU 8.  Six samples were analyzed for VOCs and SVOCs, and two samples were 

analyzed for metals.  A comparison of maximum detected groundwater concentrations to screening levels 

based on U.S. EPA Region 9 PRGs for ingestion of tap water, U.S. EPA MCLs, and IDEM groundwater 

closure levels is presented in Table 7-21.  The following chemicals were detected in groundwater at 

maximum concentrations exceeding the COPC screening levels and were retained as COPCs for deep 

groundwater at SWMU 8: 
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• SVOCs (1,4-dioxane) 

• Total Inorganics (aluminum, arsenic, iron, manganese, vanadium) 

• Dissolved Inorganics  (manganese) 

 

Concentrations of arsenic exceeded the screening criteria based on U.S. EPA Region 9 PRGs but were 

less than the U.S. EPA MCLs and IDEM default closure levels. The maximum concentration of vanadium 

exceeded the screening level (set at an HI of 0.1); however, it did not exceed the U.S. EPA Region 9 

PRG and IDEM default closure level for groundwater. The maximum concentrations of all chemicals 

identified as COPCs occurred in sample 08GWT01101, which is located approximately 250 feet south of 

the SWMU 8 boundary (on the southeastern side).  Analytical data for the filtered sample collected at this 

location indicate that the results for the unfiltered sample may have been affected by turbidity. The 

concentration of aluminum in the unfiltered sample was 5,210 µg/L, but the concentration was only 

15.1 µg/L in the associated filtered sample.  Likewise, the concentration of iron in the unfiltered sample 

was 13,400 µg/L but only 24.3 µg/L in the filtered sample.  The concentrations of aluminum and iron in the 

filtered sample are less than the risk-based screening levels by more than an order of magnitude.  

Arsenic and vanadium were not detected in the filtered sample from this location.  

 

A comparison of maximum detected groundwater VOC concentrations to U.S. EPA screening levels for 

chemical migration from groundwater through building foundations and into indoor air is presented in 

Table 7-22.  The concentrations of all VOCs detected in groundwater samples collected from the deep 

groundwater zone were less than the screening criteria for migration from groundwater into indoor air. 

 

7.2.3.10 Surface Water 

Surface water and sediment samples were collected from the Building 106 Pond, from tributaries 

consisting of four drainage channels that may or may not contain water at any given time (i.e., intermittent 

surface water flow only), and from the Mainstream located east and south of SWMU 8.  The COPC 

screening for surface water is presented in Tables 7-23, 7-24, and 7-25. The COPC screening for surface 

water consists of comparing maximum detected concentrations to screening levels based on residential 

ingestion of tap water (i.e., the COPC screening levels are based on the U.S. EPA Region 9 PRGs).  The 

use of these criteria for surface water assumes that the surface water is used as a drinking source (i.e., 

potential receptors ingest 2 liters of water per day for 350 days per year).  Drinking water criteria were 

used because surface water criteria representative of the occasional/incidental human exposure to 

surface water are currently not available.  The use of these criteria for screening and risk assessment is 

conservative because it is unlikely that the surface water at SWMU 8 would ever be used as a source of 

drinking water.  Upgradient surface water samples were also collected during the RFI.  Comparisons of 
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surface water concentrations with concentrations in upgradient samples are presented in Tables 7-23, 

7-24, and 7-25 and discussed in the uncertainty section (Section 7.6).   

 

Pond Surface Water 

Fifteen VOCs, 11 SVOCs, and 21 inorganics were detected in surface water samples collected from the 

Building 106 Pond.  A comparison of maximum detected surface water concentrations to screening levels 

based on U.S. EPA Region 9 PRGs for ingestion of tap water, U.S. EPA MCLs, and IDEM groundwater 

closure levels is presented in Table 7-23.  The following chemicals were detected in the surface water at 

maximum concentrations exceeding the COPC screening levels and were retained as COPCs for the 

Building 106 Pond: 

 

• VOCs (1,1-DCA, 1,1-DCE, 2-butanone, 4-methyl-2-pentanone, chloroethane, cis-1,2-DCE, toluene, 

TCE, vinyl chloride, xylenes) 

 

• SVOCs (2-Methylnaphthalene) 

 

• Total Inorganics (aluminum, antimony, arsenic, barium, cadmium, chromium, copper, iron, lead, 

manganese, vanadium, zinc) 

 

Concentrations of 1,1-DCA, 2-butanone, 4-methyl-2-pentanone, toluene, xylenes, 2-methylnaphthalene, 

antimony, barium, chromium, copper, and zinc exceeded the screening levels based on U.S. EPA Region 

9 PRGs but were less than U.S. EPA MCLs and/or IDEM default closure levels for groundwater.  

Concentrations of 1,1-DCA, 4-methyl-2-pentanone, toluene, xylenes, 2-methylnaphthalene, aluminum, 

antimony, barium, cadmium, chromium, vanadium, and zinc exceeded the screening levels (set at an HI 

of 0.1) but were less than U.S. EPA Region 9 PRGs.   

 

Tributaries 

Nine VOCs, 2 SVOCs, and 22 metals were detected in surface water samples collected from the 

tributaries.   A comparison of maximum detected surface water concentrations to screening levels based 

on the U.S. EPA Region 9 PRGs for ingestion of tap water, U.S. EPA MCLs, and IDEM groundwater 

closure levels is presented in Table 7-24.  The following chemicals were detected in surface water at 

maximum concentrations exceeding the COPC screening levels and were retained as COPCs for surface 

water in the tributaries: 
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• VOCs (cis-1,2-DCE, TCE, vinyl chloride) 

• Total Inorganics (aluminum, arsenic, chromium, iron, lead,  manganese, thallium, vanadium) 

 

Concentrations of cis-1,2-DCE, vinyl chloride, arsenic, chromium, and thallium exceeded the screening 

level based on U.S. EPA Region 9 PRGs but were less than U.S. EPA MCLs and IDEM default closure 

level for groundwater.  The maximum detected concentrations of cis-1,2-DCE, chromium, and thallium 

exceeded the screening levels (set at an HI of 0.1) but were less than U.S. EPA Region 9 PRGs. The 

maximum concentrations of all metals identified as COPCs occurred in sample 08SP00201.  Analytical 

data for the filtered sample collected at this location indicate that the results for the unfiltered sample may 

have been affected by turbidity.  The concentration of aluminum in the unfiltered sample was 25,800 µg/L, 

but the concentration was only 213 µg/L in the associated filtered sample.  Likewise, the concentration of 

iron in the unfiltered sample was 29,000 µg/L but was 260 µg/L in the filtered sample.  The concentrations 

of aluminum and iron in the filtered sample are less than the risk-based screening levels. Arsenic, 

thallium, and vanadium were not detected in the filtered sample from this location.  No upgradient metals 

data are available for the tributaries.  

 

Main Stream 

One VOC and 14 metals were detected in Main Stream surface water samples.   A comparison of 

maximum detected surface water concentrations to screening levels based on U.S. EPA Region 9 PRGs 

for ingestion of tap water, U.S. EPA MCLs, and IDEM groundwater closure levels is presented in 

Table 7-25.  The following chemicals were detected in surface water at maximum concentrations 

exceeding the COPC screening levels and were retained as COPCs for surface water in the Main Stream: 

 

• Total Inorganics (aluminum, iron, manganese) 

 

Aluminum and iron were identified as COPCs only because the maximum concentrations exceeded U.S. 

EPA secondary MCLs, which are not health-based criteria.  However, concentrations of aluminum and 

iron were less than the risk-based screening levels. The maximum detected concentration of manganese 

exceeded the screening level (set at an HI of 0.1) but was less than the U.S. EPA Region 9 PRG.  The 

concentrations of aluminum, iron, and manganese are significantly less than the Region 9 PRGs (based 

on an HI of 1).  Consequently, adverse health effects would not be expected to occur even if the Main 

Stream surface water was used as a drinking water source.   
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7.2.3.11 Sediment 

The COPC selection process for sediment involves the comparison of maximum concentrations in 

sediment with screening levels based on Region 9 residential soil PRGs.  The use of residential 

screening criteria for sediment COPC identification is regarded as a conservative approach because 

exposure to sediment is anticipated to be less intensive than the daily exposure assumed for soil under a 

residential land use scenario. 

 

Pond Sediment 

Fifteen VOCs, 21 SVOCs, 19 metals, and perchlorate were detected in sediment samples collected from 

the Building 106 Pond.  A comparison of maximum detected sediment concentrations to screening levels 

based on U.S. EPA Region 9 PRGs for residential exposures and IDEM residential default closure levels 

for direct contact to soil is presented in Table 7-26.  The following chemicals were detected in sediment at 

maximum concentrations exceeding the direct contact risk-based COPC screening levels and were 

retained as COPCs for pond sediment: 

 

• VOCs (1,1,1-TCA, 1,1-DCA, 1,1-DCE, chloroethane, cis-1,2-DCE,  trans-1,2-DCE,  TCE) 

• PAHs [benzo(a)pyrene] 

• Inorganics (arsenic, iron, vanadium) 

• Perchlorate 

 

The maximum detected concentrations of iron, vanadium, and perchlorate exceeded the screening levels 

(set at an HI of 0.1); however, they do not exceed U.S. EPA Region 9 PRGs and IDEM default closure 

levels for soil.  The maximum concentration of benzo(a)pyrene exceeded the screening levels based on 

U.S. EPA Region 9 PRGs but was less than the IDEM default closure level for soil.   

 

Tributaries 

Two VOCs, 17 SVOCs, 20 metals, and perchlorate were detected in sediment samples collected from the 

tributaries associated with SWMU 8.  A comparison of maximum detected sediment concentrations to 

screening levels based on U.S. EPA Region 9 PRGs for residential exposures and IDEM residential 

default closure levels for direct contact to soil is presented in Table 7-27.  The following chemicals were 

detected at maximum concentrations in sediment that exceeded the direct contact risk-based COPC 

screening levels and were retained as COPCs for sediment in the tributaries: 
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• PAHs [benzo(a)pyrene] 

• Inorganics (aluminum, arsenic, iron, manganese, and vanadium) 

 

The maximum detected concentrations of aluminum and vanadium exceeded the screening levels (set at 

an HI of 0.1); however, they do not exceed U.S. EPA Region 9 PRGs and IDEM default closure levels for 

soil.  The maximum concentration of vanadium is also less than the concentration in the upgradient 

sample. The maximum concentration of benzo(a)pyrene exceeded the screening levels based on U.S. 

EPA Region 9 PRGs but was less than the IDEM default closure level for soil.  As discussed in Section 

5.4, concentrations of metals detected in tributary sediment appear to be comparable to concentrations in 

background soil and upgradient site background sediment and are not considered to be site related. 

 

Main Stream 

Two VOCs, 13 SVOCs, 17 SVOCs, and 20 metals were detected in Main Stream sediment samples.  A 

comparison of maximum detected sediment concentrations to screening levels based on U.S. EPA 

Region 9 PRGs for residential exposures and IDEM residential default closure levels for direct contact to 

soil is presented in Table 7-28.  The following chemicals were detected at maximum concentrations in 

sediment that exceeded the direct contact risk-based COPC screening levels and were retained as 

COPCs for Main Stream sediment: 

 

• Inorganics (aluminum, arsenic, iron, manganese, and vanadium) 

 

The maximum detected concentrations of aluminum and vanadium exceeded the screening levels (set at 

an HI of 0.1); however, they do not exceed the U.S. EPA Region 9 PRGs and IDEM default closure levels 

for soil.  The maximum concentration of vanadium is also less than the concentration in the upgradient 

sample. As discussed in Section 5.4, concentrations of metals detected in Main Stream sediment appear 

to be comparable to concentrations in background soil and upgradient site background sediment and are 

not considered to be site related. 

 

7.2.4 Summary 

Table 7-29 summarizes the chemicals retained as COPCs for soil, groundwater, surface water, and 

sediment at the SWMU 8.  RAGS Part D tables for COPC selection are included in Appendix I.  
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7.3 EXPOSURE ASSESSMENT 

This portion of the risk assessment defines and evaluates, quantitatively or qualitatively, the type and 

magnitude of human exposure to the chemicals present at or migrating from a site.  The exposure 

assessment is designed to depict the physical setting of the site, to identify potentially exposed 

populations and applicable exposure pathways, to calculate concentrations of COPCs to which receptors 

might be exposed, and to estimate chemical intakes under the identified exposure scenarios. 

 

Actual or potential exposures at SWMU 8 were determined based on the most likely pathways of 

contaminant release and transport, as well as human activity patterns.  A complete exposure pathway 

has three components: a source of chemicals that can be released to the environment, a route of 

contaminant transport through an environmental medium, and an exposure or contact point for a human 

receptor. 

 

7.3.1 Conceptual Site Model 

This section discusses the conceptual site model for SWMU 8.  A conceptual site model facilitates 

consistent and comprehensive evaluation of the potential risks to human health by creating a framework 

for identifying the pathways by which human receptors may come in contact with contaminated media 

resulting from the source area.  A conceptual site model depicts the relationships among the following 

elements, which are necessary for defining complete exposure pathways: 

 

• Site sources of contamination 

• Contaminant release mechanisms and transport/migration pathways 

• Exposure routes 

• Potential receptors 

 

Section 6.0 presented a detailed conceptual site model for SWMU 8.  This section summarizes the 

conceptual site model as it applies to the HHRA.  Figure 7-2 illustrates the conceptual site model for 

SWMU 8.  

 

The elements of the conceptual site model (contaminant source, release mechanisms, transport/migration 

pathways, exposure routes, and potential receptors) establish the manner and degree to which a potential 

receptor may be exposed to chemicals present at the site.  The degree of risk incurred by a potential 

receptor varies according to the means of exposure, the duration of exposure, and the specific chemical 

to which the receptor is exposed.  An exposure, however long in duration, does not necessarily result in 
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an “unacceptable” health or environmental risk, although risks generally increase with increased 

frequency and/or duration of exposure. 

 

The elements of the conceptual site model, including how they pertain to SWMU 8 are discussed below.  

Sources of contamination, contaminant release mechanisms, transport and migration pathways, exposure 

routes, and potential receptors are defined.  Table 7-30 provides a site-specific summary of the potential 

receptors evaluated for SWMU 8.  A summary of the exposure routes addressed quantitatively for each 

human receptor is also provided in Table 7-30.   

 

Site Sources of Environmental Contamination 

The description and history of SMMU 8 are presented in Section 1.0. Buildings 106 and 107 have 

historically been involved with the overhaul of projectile casings. The process involved phosphatizing 

steel by the application of a zinc phosphate coating to projectiles.  Building 106 activities also included a 

cleaning process that consisted of a caustic wash, a degreaser, and an acid wash.  Prior to 1972, 

untreated wastewater from the cleaning processes in Buildings 106 was pumped into the Building 106 

Pond, which was unlined.  Malfunctions of the wastewater pumping system reportedly caused the pond to 

overflow into a neutralizing system and then flow into the sanitary sewage system.  In 1981, cooling water 

from the degreasers, which contained high concentrations of heavy metals, was discharged to a storm 

drain.  SWMU 8 also includes Building 107, which was originally used to refinish wooden and metal 

boxes.  The metal boxes were cleaned with TCE.  Wooden boxes were treated with PCP.  Metal and 

wooden boxes were painted in four paint booths.  Overflow and floor drainage from Buildings 106 and 

107 flowed into the Building 106 Pond.  In addition, spills or leaching from drums potentially containing 

metals, organic solvents and fuels, pesticides, herbicides, and PCBs to surface soil are suspected.  As 

discussed in Section 5.5, there is evidence connecting the observed groundwater contamination at 

SWMU 8 to the pond as a primary contaminant source.  The Building 106 Pond is expected to be 

remediated in the near future, thereby eliminating the major known source of contamination at SWMU 8. 

 

Based on historical site data and sampling, the following parameters are among the site-related chemical 

contaminants known to be present or potentially present in environmental media at SWMU 8: 

 

• Explosives [e.g., 2,4,6-trinitrotoluene (TNT) and cyclotetramethylene tetranitramine (HMX)] 

• Inorganics 

• PCBs (from PCB-contaminated fuels or materials) 

• SVOCs 
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• VOCs 

• Petroleum hydrocarbons (from waste oils and fuels) 

 

Potential Contaminant Release Mechanisms and Transport/Migration Pathways 

Media of concern at the Building 106 Pond have historically included air, soil, surface water and 

sediments, and groundwater (Halliburton NUS, 1992a).  Air was considered a medium of concern 

because particulates had been released from building ventilation systems in the past.  However, air is no 

longer considered an important medium because a particulate abatement system was installed in 1973.  

Surface water was considered a medium of concern because explosive powders and particulates were 

generated from the operations in Buildings 106 and 107, and the wastewater (e.g., floor drains) for these 

buildings flowed into the Building 106 Pond, potentially contaminating nearby surface waters during pond 

overflow events (Halliburton NUS, 1992a).  Soil was considered a medium of concern because overflow 

from the Building 106 Pond could have resulted in the migration of contaminants to soil.  Based on 

historical information, plausible contaminant release and migration mechanisms for SWMU 8 include the 

following: 

 

• Transport of surface soil contaminants to subsurface soils and groundwater (and from one aquifer to 

another) via infiltration, percolation, and migration within the groundwater aquifer. 

 

• Overland runoff of surface waters and migration of sediments and surface soil from SWMU 8 via 

ditches and culverts to intermittent drainageways on the eastern and western borders of the site.  The 

intermittent drainageways flow into larger intermittent drainageways that flow south-southeastward 

into Boggs Creek.  Boggs Creek flows south-southeastward and merges with Turkey Creek. 

   

• Migration of contaminants in groundwater (i.e., lateral migration) to potential receptor locations 

downgradient of SWMU 8 source areas and beyond the NSWC Crane boundary. 

 

• Volatilization of VOCs from groundwater (e.g., into the indoor air of buildings). 

 

• Migration of fugitive dusts and VOCs from surface soils (and subsurface soils if construction and 

excavation activities occur).  

 

A more detailed conceptual site model analysis is presented in Section 6.0. 
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Potential Current and Future Receptors of Concern and Exposure Pathways 

NSWC Crane is an active naval base and will remain active for the foreseeable future.  Currently, repair 

operations are intermittently performed in Buildings 106 and 107 and are expected to continue for the 

foreseeable future. However, for purposes of completeness, the baseline risk assessment considers 

receptor exposure under residential, industrial, and recreational land use scenarios.  Based on current 

and potential future land use, the following potential receptors may be exposed to contaminated 

environmental media within the study area: 

 

• Maintenance Workers – A plausible receptor under current and future land use.  This includes adult 

military or civilian personnel assigned duties on an infrequent basis within the study area (e.g., 

groundskeeping activities, storm sewer and drainage maintenance).  This receptor could be exposed 

to surface soils (incidental ingestion, dermal contact), surface water (dermal contact), sediments 

(incidental ingestion, dermal contact), and air (inhalation).  Direct contact with groundwater or 

subsurface soils is not anticipated for this receptor.  

 

• Occupational Worker – A plausible receptor under current and future land use.  This includes adult 

military or civilian personnel assigned to routine daily work tasks.  This receptor could be exposed to 

surface soil (incidental ingestion, dermal contact) and air (inhalation).  In addition, it is conservatively 

assumed that the occupational worker may be exposed to groundwater (ingestion, dermal contact) 

because a public water supply is not currently available within the study area.  It is anticipated that 

this receptor would not be routinely exposed to subsurface soils, surface waters, or sediments.  This 

receptor is expected to be exposed on a more frequent basis than the maintenance or construction 

worker.  

 

• Trespassers – A plausible receptor under current or future land use.  Although access to the base is 

controlled, once inside the base, access to the study area is not limited by any physical constraints.  

In addition, hunting activities are permitted at the base.  Because the study area is relatively remote 

and surrounded by forested areas, hunters (particularly adolescents) may trespass within the study 

areas.  This receptor may be exposed to potentially contaminated surface soil (0 to 2 feet bgs) 

(incidental ingestion, dermal contact), air (inhalation), and surface water (incidental ingestion, dermal 

contact) and sediments (incidental ingestion, dermal contact) in the intermittent streams.  However, 

exposure to surface water is likely to be limited in some areas because of the intermittent nature of 

the surface water in swales and drainage ditches.  Also potential exposures to surface water is limited 

to wading because the Building 106 Pond (which is to be remediated) and the streams at the site are 
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not suitable for swimming.  Direct contact with groundwater or subsurface soils is not anticipated for 

this receptor. 

 

• Construction Workers – A plausible receptor under future land use.  No construction activities are 

currently planned for the study area.  Additionally, the shallow depth to groundwater in some sections 

of the study areas would likely preclude excavation and construction.  However, excavation and 

construction are plausible in other sections of the study area.  Consequently, this receptor could be 

exposed to surface and subsurface soils (to an estimated maximum depth of 10 feet bgs) (incidental 

ingestion, dermal contact), shallow groundwater (dermal contact), and air (inhalation).  Routine 

exposure to surface water and sediments is not expected for the construction worker.  It should be 

noted that significant exposures by a construction worker to groundwater are unlikely because if a 

construction worker is going to have prolonged contact with groundwater, he/she would most likely 

wear protective clothing such as rubber boots and/or hip waders, which would limit receptor 

exposure.  In addition, most excavation activities would utilize construction equipment such as a back 

hoe, which would limit a construction worker’s exposure.  Also, if significant groundwater was 

encountered during an excavation of a trench or foundation, groundwater would most likely be 

pumped out of the excavation so that the construction activities could be completed. 

 

• Recreational Users – A plausible receptor under future land use.  If NSWC Crane was to close, the 

most likely scenario is that the property would be converted to a park.  A recreational user may be 

exposed to potentially contaminated surface soil (0 to 2 feet bgs) (incidental ingestion, dermal 

contact), air (inhalation), surface water (incidental ingestion, dermal contact), and sediments 

(incidental ingestion, dermal contact).  Exposure to surface water is expected to be limited to wading 

because the streams at the site are not deep enough for swimming.  In addition, it is conservatively 

assumed that the recreational user may be exposed to groundwater (ingestion, dermal contact) while 

cleaning up (e.g., washing hands, face, and legs) after visiting the hypothetical park.  (A public water 

supply is not currently available within the study area.)  Direct contact with subsurface soils is not 

anticipated for this receptor.  NSWC Crane is not expected to close because principal base 

operations, the demilitarization of munitions, are critical to the support of the United States Naval 

fleet. 

 

• On-Base Residents – An unlikely receptor under future land use.  Although this scenario is highly 

unlikely, a future residential scenario is typically evaluated in a risk assessment for decision-making 

purposes.  For example, the need for deed restrictions at a site may be eliminated prior to site closure 

if minimal risks are estimated for residential receptors.  It is assumed that a hypothetical resident may 

030601/P 7-30 CTO 0331 



NSWC Crane 
SWMU 8 RFI Report 

Revision: 0 
Date: March 2007 

Section 7 
Page 31 of 79 

 
be exposed to surface soils (incidental ingestion, dermal contract), groundwater (ingestion, dermal 

contact), surface water (ingestion, dermal contact), air (inhalation), and sediment (incidental 

ingestion, dermal contact).  Potential exposures to surface water are limited to wading because the 

streams at the sites are not deep enough for swimming.   

 

Details regarding the assumed receptor characteristics (e.g., intake rate, frequency, and duration of 

exposure) are defined in Section 7.3.4.   

 

To aid risk managers in making remedial decisions for SWMU 8, potential risks are also evaluated for 

exposure of current/future occupational workers and future residents to subsurface soil. These scenarios 

are based on the assumption that subsurface soil may be brought to the surface during future excavation 

activities.  The results of this evaluation are presented in the uncertainty section (Section 7.6.2).  

 

7.3.2 Central Tendency Exposure Versus Reasonable Maximum Exposure 

Traditionally, exposures evaluated in the HHRA were based on the concept of a reasonable maximum 

exposure (RME) only, which is defined as "the maximum exposure that is reasonably expected to occur 

at a site" (U.S. EPA, 1989).  However, subsequent risk assessment guidance (U.S. EPA, 1992) indicates 

the need to address an average case or central tendency exposure (CTE). 

 

To provide a full characterization of potential exposure, both RME and CTE scenarios were evaluated in 

the HHRA for SWMU 8.  The available guidance (U.S. EPA, 1993a) concerning the evaluation of CTE is 

limited and at times vague.  Therefore, professional judgment was exercised when defining CTE 

conditions for a particular receptor at a site. 

 

7.3.3 Exposure Point Concentrations 

The EPC, which is calculated for COPCs only, is an estimate of the chemical concentration within an 

exposure unit (EU) likely to be contacted over time by a receptor and is used to estimate exposure 

intakes.  An EU is defined as the area typically encountered/traversed by a receptor under a particular 

land use scenario.  For example, a residential lot size of ¼ acre to 2 acres is often used for the evaluation 

of a hypothetical future resident.  However, the size of an EU is typically based on the distribution of the 

chemical concentrations in a medium as well as on presumed receptor activity patterns. 

 

The following EUs were considered in the risk assessment for SWMU 8: 
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• Surface and subsurface soil - As described in Sections 7.2.3.1 through 7.2.3.8, the following four EUs 

were defined for quantitative risk evaluation at SWMU 8:  

 

- The soil in the vicinity of the Building 106 Pond.  The soil near the Building 106 Pond is likely to 

have been impacted by releases from the pond. 

 

- The grass and gravel areas near Building 106 and Building 107. 

 

- The soil under Building 106 and the surrounding pavement. 

 

- The soil under Building 107 and the surrounding pavement.  As described in Sections 7.2.3.7 and 

7.2.3.8, no COPCs for direct contact with surface or subsurface soil were identified for this EU.  

Therefore, a quantitative risk evaluation was not performed for Building 107. 

 

• Groundwater - As described in Sections 5.5 and 7.2.3.9, three EUs were evaluated for groundwater: 

  

- Shallow bedrock and overburden zone 

- Intermediate bedrock zone 

- Deep bedrock zone 

 

As explained in Section 5.5, available evidence indicates that the Building 106 Pond is the likely source of 

the contamination in groundwater.  The three groundwater zones were evaluated as distinct EUs because 

they are separate water-bearing zones and because of differences in the analytical results reported for 

each zone.   

 

• Surface water and sediment - As described in Sections 5.1.2, 7.2.3.10, and 7.2.3.11, three EUs were 

defined for evaluating risks from surface water and sediment:  

 

− The Building 106 Pond. 

− The tributaries consisting of four drainage channels with intermittent flow that discharge into the 

Main Stream.  

− The Main Stream located east and south of SWMU 8.   

 

These were evaluated as distinct EUs because of they are separate geographic areas and because of 

differences noted in the analytical results reported for these areas. 
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The following guidelines were used to calculate the EPCs for the EUs defined above: 

 

• If a soil, surface water, or sediment data set for an EU contained fewer than 10 samples, the EPC for 

the RME and CTE cases was defined as the maximum detected concentration. 

 

• If a soil, surface water, or sediment data set for an EU contained 10 or more samples, the 95-percent 

upper confidence limit (UCL) on the arithmetic mean, which was based on the distribution of the data 

set, was selected as the EPC for the RME and CTE cases.  EPCs were calculated following U.S. 

EPA’s Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste 

Sites (2002d) using the U.S. EPA’s ProUCL guidance (Singh. et al., 2004). 

 

• The EPCs for groundwater were the arithmetic averages of concentrations in wells in the highly 

concentrated area of the plume.  As discussed in Section 7.2.3.9, the data set for shallow 

groundwater consisted of both permanent monitoring well and temporary well samples. The EPCs 

calculated for groundwater were based on permanent monitoring well data because permanent wells 

are more representative of the types of wells used for drinking water and because of the very high 

turbidity of most temporary wells. Risks associated with exposure to chemical concentrations in the 

temporary wells are presented and discussed in the uncertainty section (Section 7.6). The following 

wells were used to estimate EPCs in the three groundwater zones: 

 

- Shallow Bedrock and Overburden Zone.  For organic chemicals and metals, the EPCs are the 

concentrations in permanent monitoring well 08GWT006. The COPC concentrations in well 

08GWT006 were conservatively used as the EPCs for shallow groundwater because the highest 

concentrations of organic chemicals and inorganics were detected at this location.   

 

- Intermediate Bedrock Zone.  Average of concentrations at locations MWT001, MWT003, and 

MWT005 for organics and concentrations in sample 08GWT00901 for metals.  The averages of 

locations MWT001, MWT003, and MWT005 were used as EPCs for organic chemicals because 

these wells are located downgradient of the Building 106 Pond and because they contained the 

highest concentrations of VOCs.  The concentrations from sample 08GWT00901 were used as 

EPCs for metals because the highest concentrations of metals in the intermediate zone were 

reported in this sample.  

 

- Deep Bedrock Zone.  For organic chemicals and metals, the EPCs are the concentrations in well 

GWT01101.  The concentrations in well GWT01101 were conservatively used as the EPCs for 
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the deep groundwater zone because the highest concentrations of organic chemicals and 

inorganics were detected at this location.   

 

Data values less than sample-specific detection limits were substituted with one-half the detection limit.  

Table 7-31 summarizes the EPCs used in this HHRA.  RAGS Part D Tables for the EPCs are presented 

in Appendix I. 

 

7.3.4 Chemical Intake Estimation 

The methodologies and techniques used to estimate exposure intakes are presented in this section.  

Intakes for the identified potential receptor groups were calculated using current U.S. EPA risk 

assessment guidance (e.g., U.S. EPA, 1991, 1997a, and 2004a) and are presented in the risk 

assessment spreadsheets.  All quantitative risk assessment results are presented in RAGS Part D format 

tables (Appendix I). 

 

Noncarcinogenic intakes were estimated using the concept of an average annual exposure.  

Carcinogenic intakes were calculated as an incremental lifetime exposure, which assumed a life 

expectancy of 70 years.  Assumptions regarding exposure are presented in Tables 7-32 and 7-33 for the 

RME and CTE scenarios, respectively.    

 

7.3.4.1 Dermal Contact with Soil/Sediment 

Direct physical contact with soil and sediment may result in the dermal absorption of chemicals.  

Exposures associated with the dermal route are estimated using the following equation and exposure 

factors (U.S. EPA, 2004a): 

 

where:  

Intake   =   (C )(SA)(AF)(ABS)(CF)(EF)(ED)
(BW)(AT)si

si  

 Intakesi = amount of chemical "i" absorbed during contact with soil/sediment 

(mg/kg/day) 

  Csi = concentration of chemical "i" in soil/sediment (mg/kg) 

  SA = skin surface area available for contact (cm2/day) 

  AF = skin adherence factor (mg/cm2) 

  ABS = absorption factor (dimensionless) 

  CF = conversion factor (1 x 10-6 kg/mg) 
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  EF = exposure frequency (days/year) 

  ED = exposure duration (years) 

  BW = body weight (kg) 

  AT = averaging time (days) 

    for noncarcinogens, AT = ED x 365 days/year 

    for carcinogens, AT = 70 years x 365 days/year 

 

Exposed surface areas of the body available for dermal contact are determined on a receptor-specific 

basis because they correspond with assumed human activities and clothing worn during exposure events.  

Current guidance documents (U.S. EPA, 1997b and 2004a) were used to develop the default 

assumptions concerning the amount of skin surface area available for contact for a receptor.  To maintain 

consistency from project to project, input parameters previously used for other NSWC Crane risk 

assessments (e.g., TtNUS, 2003a and 2003b) were reviewed when developing the exposed surface 

areas.  The rationales used to select the skin areas were as follows:  

 

• For construction workers, maintenance workers, and occupational workers exposed to surface soil or 

sediment, the surface area available for soil contact was assumed to be the head, hands, and 

forearms.  The skin surface area is 3,300 centimeter squared (cm2) for the CTE and RME scenarios.  

These values represent the 50th-percentile areas for the head, hands, and forearms (U.S. EPA, 

2004a). 

 

• For adolescent trespassers, 25 percent of the total body surface area for an adolescent (aged 6 to 

16) was assumed to be available for surface soil and/or sediment contact.  The RME value 

(3,820 cm2) was derived from the 95th-percentile surface area data, and the CTE value (3,100 cm2) 

was derived from the 50th-percentile data, as provided in Table 6-6 of the Exposure Factors 

Handbook (U.S. EPA, 1997a). 

 

• For adult recreational users assumed to be exposed to soil/sediment, the exposed surface area 

available for contact was the sum of the head, arms, hands, lower legs, and feet of an adult male.  

This skin surface area is 9,070 cm2 for the RME and CTE scenarios.  This value represents the 

50th-percentile areas for the arms, hands, lower legs, and feet (U.S. EPA, 1997a).  For a small child 

recreational user (0 to 6 years old), it was assumed that 50 percent of the body surface area was 

exposed to surface soil and sediment (i.e., 3,300 cm2).  This value represents the 50th-percentile 

areas presented in Table 6-6 of the Exposure Factors Handbook (U.S. EPA, 1997a). 
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• For adult residents exposed to surface soil/sediment, the exposed surface area available for contact 

is the U.S. EPA recommended value of 5,700 cm2 for the RME and CTE scenarios 

(U.S. EPA, 2004a).  This value assumes that the adult resident is wearing a short-sleeved shirt, 

shorts, and shoes; therefore, the exposed skin surface is limited to the head, hands, forearms, and 

lower legs.  For a child resident, the recommended value of 2,800 cm2 was used as the exposed skin 

surface area for the RME and CTE scenarios (U.S. EPA, 2004a).  This value assumes that the child 

resident is wearing a short-sleeved shirt, shorts, and no shoes; therefore, the exposed skin surface 

area is limited to the head, hands, forearms, lower legs, and feet. 

 

The following values of soil adherence factors provided in RAGS Part E (U.S. EPA, 2004a) were used to 

evaluate risks from exposure to soil and sediment:   

 

• Construction workers - 0.3 mg/cm2 for the RME and 0.1 mg/cm2 for the CTE.  These values are the 

95th-percentile and geometric mean values for construction workers, respectively (U.S. EPA, 2004a 

and 2002a). 

 

• Maintenance workers and occupational workers - 0.2 mg/cm2 for the RME and 0.02 mg/cm2 for the 

CTE (U.S. EPA, 2004a). 

 

• Adolescent trespassers, child recreational users, and child residents - 0.2 mg/cm2 for the RME and 

0.04 mg/cm2 for the CTE.  These values are the 95th-percentile and geometric mean values 

presented for soccer players (teens) playing in moist conditions (U.S. EPA, 2004a). 

 

• Adult recreational users and adult residents - 0.07 mg/cm2 for the RME and 0.01 mg/cm2 for the CTE 

(U.S. EPA, 2004a). 

 

For the constituents identified as COPCs in soil, the following absorption factors were used (U.S. EPA, 

2004a):  

 

• PAHs - 0.13 

• Arsenic - 0.03 

• Cadmium - 0.001 

• Semivolatile organics - 0.1 
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As indicated in RAGS Part E, absorption factors for other metals and volatile organics have not been 

developed due to insufficient data to support a default value.  Therefore, risks from dermal absorption of 

metals (other than arsenic and cadmium) and VOCs from soil were not quantified in this risk assessment.  

The uncertainty associated with the omission of these constituents is discussed in the uncertainty 

analysis.  

 

7.3.4.2 Incidental Ingestion of Soil and Sediment 

Incidental ingestion of soil (and sediment) by potential receptors coincides with dermal exposure.  

Exposures associated with incidental ingestion were estimated in the following manner (U.S. EPA, 1989): 

 

Intake   =   (C )(IR )(FI)(EF)(ED)(CF)
(BW)(AT)si

si s  

 

where:  

  Intakesi =  intake of contaminant "i" from soil or sediment (mg/kg/day) 

  Csi = concentration of contaminant "i" in soil or sediment (mg/kg)  

  IRs = ingestion rate (mg/day) 

  FI = fraction ingested from contaminated source (dimensionless) 

  EF = exposure frequency (days/year) 

  ED = exposure duration (years) 

  CF = conversion factor (1 x 10-6 kg/mg) 

  BW = body weight (kg) 

  AT = averaging time (days) 

    for noncarcinogens, AT = ED x 365 days/year 

    for carcinogens, AT = 70 years x 365 days/year 

 

The same exposure frequencies and durations used in the estimation of dermal intakes were used to 

estimate exposure via incidental ingestion.  Default values of 1.0 were used for the fraction of soil 

ingested from the source for both the RME and CTE scenarios.  Sediment ingestion rates were the same 

as those assumed for soil ingestion except that, for recreational users, the fraction ingested was assumed 

to be 0.5 for both the RME and CTE scenarios. 
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7.3.4.3 Dermal Contact with Groundwater and Surface Water 

The same equation was used to estimate intakes for dermal contact with groundwater and surface water.  

Direct contact with groundwater at SWMU 8 is limited to exposure that would occur under residential, 

recreational, typical industrial (occupational), and construction scenarios.  Hypothetical future on-base 

residential receptors were assumed to use groundwater for domestic purposes (i.e., bathing, showering, 

and dish washing) that can result in dermal exposure.  Short-term dermal exposure was assumed to 

occur for the construction worker during excavation activities and for the hypothetical recreational user or 

occupational worker receptors that may occasionally use restroom facilities (supplied by groundwater 

pumped from the underlying aquifer) while working or recreating (neither restroom facilities nor 

groundwater supply wells exist at SWMU 8 at this time).  Dermal contact with surface water may also 

occur while receptors are involved in certain activities such as landscaping (maintenance worker), 

trespassing, or recreational sports (e.g., hiking, wading, etc.). 

 

The following equation was used to assess exposures resulting from dermal contact with water 

(U.S. EPA, 2004a): 

 

(BW)(AT)
EF)(A))(EV)(ED)((DA  =  DAD event

wi  

 

where: 

  DADwi = dermally absorbed dose of chemical "i" from water (mg/kg/day) 

  DAevent = absorbed dose per event (mg/cm2-event) 

  EV = event frequency (events/day) 

  ED = exposure duration (years) 

  EF = exposure frequency (days/year) 

  A = skin surface area available for contact (cm2) 

  BW = body weight (kg) 

  AT = averaging time (days) 

    for noncarcinogens, AT = ED x 365 days/year 

    for carcinogens, AT = 70 years x 365 days/year 

 

Groundwater exposure for hypothetical future on-base residential receptors using groundwater at SWMU 

8 as a domestic water supply was assumed to occur on a daily basis.  Exposure to groundwater for 

construction workers, recreational users, and typical occupational workers and exposure to surface water 

for maintenance workers, trespassers, and recreational users were also assumed to occur each day the 
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receptor visits the study area.  Dermal intakes for residents hypothetically exposed to groundwater 

assumed total body exposure.  For construction workers, trespassers, occupational workers, maintenance 

workers, and recreational users, the exposed surface area of the body available for contact was based on 

assumed activities and was similar to the assumptions outlined for dermal contact with soil and sediment.  

Tables 7-32 and 7-33 summarize recommendations for exposure parameters used in the baseline risk 

assessment. 

 

The absorbed dose per event (DAevent) was estimated using a non-steady-state approach for organic 

compounds and a traditional steady-state approach for inorganics.  For organics, the following equations 

apply: 

 

⎟
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⎠

⎞
⎜
⎜
⎝

⎛

π
τ event

wipevent
*

event
t6 (CF) )C()FA( )K )((2 = DA  :then ,t < t If  
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⎞
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⎛ +
τ 2

2
event

wpevent
*

event )B + 1(
B3B 3 + 1  2 + 

B + 1
t(CF))C()FA()K( = DA  :then ,t > t If  

 

where: 

  tevent = duration of event (hours/event) 

  t* = time it takes to reach steady-state conditions (hours) 

  Kp = permeability coefficient from water through skin (cm/hour) 

  FA = chemical-specific fraction absorbed (dimensionless) 

  Cwi = concentration of chemical "i" in water (mg/L) 

  τ = lag time (hours) 

  π = Pi (dimensionless; equal to 3.1416) 

  CF = conversion factor (0.001 L/cm3) 

 B = dimensionless ratio of the permeability of the stratum corneum relative to 

 the permeability across the viable epidermis 

 

Values for the chemical-specific parameters (t*, Kp, τ, FA, and B) were obtained from RAGS Part E, the 

current dermal guidance (U.S. EPA, 2004a), and are presented in the RAGS Part D Tables in Appendix I.  

If no published values were available for a particular compound, values were calculated using equations 

provided in the cited guidance. 

 

The following non-steady-state equation was used to estimate DAevent for inorganics: 
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))(t)(C(K  eventwip=eventDA  

 

In general, the recommended default value of 0.001 was used for the dermal permeability of inorganic 

constituents.  For most metals, dermal absorption is not a significant pathway because penetration 

through the skin is minimal. 

 

7.3.4.4 Direct Ingestion of Groundwater and Incidental Ingestion of Surface Water 

Residents may be exposed to groundwater via direct ingestion.  In addition, maintenance workers, 

trespassers, recreational users, and residents may incidentally ingest surface water while at the site.  

Intakes associated with ingestion of water were evaluated using the following equation (U.S. EPA, 1989): 

 

    
(BW)(AT)

)(EF)(ED))(IR(C  =  Intake wwi
wi  

 

where: 

  Intakewi = intake of chemical "i" from water (mg/kg/day)  

  Cwi = concentration of chemical "i" in water (mg/L)  

  IRw = ingestion rate for groundwater (L/day) 

  IRw = ingestion rate for surface water (L/day) = (CR)(ET)  

  CR = contact rate for surface water (L/hour) 

  ET = exposure time for surface water (hours/day) 

  EF = exposure frequency (days/year) 

  ED = exposure duration (years) 

  BW = body weight (kg) 

  AT = averaging time (days) 

    for noncarcinogens, AT = ED x 365 days/year 

    for carcinogens, AT = 70 years x 365 days/year 

 

The same exposure times, frequencies, and durations used to assess dermal exposure to water were 

used to estimate intakes for ingestion of water. 
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7.3.4.5 Inhalation of Volatiles in Groundwater 

Groundwater exposure may also result in an inhalation exposure if the water resource is used as a 

domestic water supply.  This exposure route was evaluated for residential receptors only who may be 

exposed while showering, bathing, washing dishes, etc.  Inhalation exposures were estimated using a 

mass transfer model developed specifically for this exposure route, in combination with an air intake 

estimation model.  The mass transfer model accounts for inhalation that occurs during a shower and after 

a shower while the receptor remains in the closed bathroom.  The method used to calculate intake is as 

follows (U.S. EPA, 1989 and Foster and Chrostowski, 1987): 

 

)CF)(R)(AT)(BW(
)ED)(EF)(K)(IR)(S(Intake

a

sh
si =  

 

[ ]
a

tsa

a

ta
s R

)D - (D x R exp
 - 

R
) D  x  R (- exp

  +  D   =K    

 

where: 

  Intakewi = intake of chemical "i" from water via inhalation (mg/kg/day) 

  S = volatile chemical generation rate (µg/m3-min-shower) 

  IRsh = inhalation rate (L/min) 

  K = mass transfer coefficient (min) 

  EF = exposure frequency (showers/year) 

  ED = exposure duration (years) 

  BW = body weight (kg) 

  AT = averaging time or period of exposure (days) 

  Ra = air exchange rate (min-1) 

  CF = conversion factor (1 x 10-6 µg-L/mg-m3) 

  Ds = shower duration (min) 

  Dt = total time in bathroom (min) 

 

The volatile chemical generation rate was estimated using the Foster and Chrostowski mass transfer 

model, which is based on two-phase film theory.  The model employs contaminant-specific mass transfer 

coefficients, Henry's Law constants, droplet diameter, drop time, viscosity, temperature, etc.  For most 

metals detected at SWMU 8, volatilization is not a significant pathway because these substances do not 

vaporize at room temperature. 
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Construction workers may be exposed to COPCs that have volatilized from groundwater when excavation 

exposes the shallow water table.  Exposures for construction workers associated with the inhalation route 

were estimated in the following manner (U.S. EPA, 1989): 

 

(BW)(AT)
ED))(ET)(EF)()(IR(C  =  Intake aai

ai  

 

 where: Intakeai = intake of chemical "i" from air via inhalation (mg/kg/day) 

  Cai = concentration of chemical "i" in air (mg/m3) 

  IRa = inhalation rate (m3/hr) 

  ET  = exposure time (hours/day) 

  EF = exposure frequency (days/year) 

  ED  = exposure duration (years) 

  BW = body weight (kg) 

  AT = averaging time (days) 

    for noncarcinogens, AT = ED x 365 days/year 

    for carcinogens, AT = 70 year x 365 days/year 

 

The same exposure frequency and exposure time used to estimate intake from dermal contact with 

groundwater were used to evaluate intake from inhalation of VOCs from groundwater during construction 

activities. 

 

There are no well-established models available for estimating migration of volatiles from groundwater into 

a construction/utility trench.  To estimate the EPC for air in a construction trench, this HHRA followed an 

approach suggested by the Virginia Department of Environmental Quality (VDEQ) (2004), which is based 

on a combination of a vadose zone model (to estimate volatilization of gases from contaminated 

groundwater into a trench) and a box model (to estimate dispersion of the contaminants from the air 

inside the trench into the above-ground atmosphere).  The VDEQ methodology is described in the 

following paragraphs. 

 

The airborne concentration of a contaminant in a trench can be estimated using the following equation: 

 

Cair = CGW x VF 
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 where:  

  Cair = air concentration of contaminant in the trench (µg/m3)  

  CGW = concentration of contaminant in groundwater (µg/L)  

  VF = volatilization factor (L/m3)  

 

It is assumed that a construction project could result in an excavation of 15 feet bgs or less.  If the depth 

to groundwater at a site is less than 15 feet, the VDEQ model assumes that a worker would encounter 

groundwater when digging an excavation ditch or a trench.  The worker would then have direct exposure 

to the groundwater.  The worker would also be exposed to contaminants in the air inside the trench that 

would result from volatilization from groundwater pooling at the bottom of the trench.  

 

The following equation is used to calculate the volatilization factor (VF) for a trench less than 15 feet 

deep: 

 

VF = ( Ki x A x F x 10-3 x 104 x 3,600 ) / ( ACH x V ) 

 

 where:  

  Ki = overall mass transfer coefficient of contaminant (cm/s) 

  A = area of the trench (m2) 

  F = fraction of floor through which contaminant can enter (unitless)  

  ACH = air changes per hour (h-1) = 360 h-1

  V = volume of trench (m3) 

  10-3 = conversion factor (L/cm3) 

  104 = conversion factor (cm2/m2) 

  3,600 = conversion factor (seconds/hour) 

 

Studies of urban canyons suggest that if the ratio of trench width, relative to wind direction, relative to 

trench depth is less than or equal to 1, a circulation cell or cells will be set up within the trench that limits 

the degree of gas exchange with the atmosphere and, based on measured ventilation rates of buildings, 

the air changes per hour (ACHs) are assumed to be 2.  Based on the ratio of trench depth to the average 

wind speed, if the ratio of trench width to trench depth is greater than 1, the air exchange between the 

trench and above-ground atmosphere is not restricted, and the ACHs are assumed to be 360.  The 

exposure assessment performed for these HHRAs assumes the width-to-trench depth ratio is greater 

than 1; therefore, ACHs were assumed to be 360. 
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Ki is calculated using the following equation: 

 

Ki = 1 / {(1/kiL) + [(RT) / (Hi kiG)]} 

 

 where:  

  Ki = overall mass transfer coefficient of containment (cm/s) 

  kiL = liquid-phase mass transfer coefficient of i (cm/s)  

  R = ideal gas constant (atm-m3/mole-°K) = 8.2 x 10-5

  T = average system absolute temperature (°K) (Default = 298°K) 

  Hi = Henry's Law constant of i (atm-m3/mole)  

  kiG = gas-phase mass transfer coefficient of i (cm/s)  

 

The formulas for calculating kiL and kiG are as follows: 

 

kiL = (MWO2/MWi)0.5 x (T/298) x kL,O2

 

 where: 

  kiL = liquid-phase mass transfer coefficient of component i (cm/s) 

  MWO2 = molecular weight of oxygen (g/mole)  

  MWi = molecular weight of component i (g/mole)  

  T  = average system absolute temperature (°K) (Default = 298°K) 

  kL,O2 = liquid-phase mass transfer coefficient of oxygen at 25°C (cm/s) =  

    0002 cm/s 

 

kiG = (MWH2O/MWi)0.335 x (T/298)1.005 x kG,H2O 

 

 where:  

  kiG = gas-phase mass transfer coefficient of component i (cm/s)  

  MWH2O = molecular weight of water (g/mole)  

 kG,H2O = gas-phase mass transfer coefficient of water vapor at 25°C (cm/s)= 

0.833 cm/s (Superfund Exposure Assessment Manual, U.S. EPA, 1988). 

  T = average system absolute temperature (°K) (Default = 298°K) 
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Chemical properties were obtained from the Supplemental Guidance for Developing Soil Screening 

Levels for Superfund Sites (U.S. EPA, 2002a).  Data and calculations of the shower model and 

construction worker in a trench model are presented in Appendix I.  

 

7.3.4.6 Vapor Intrusion into Buildings 

Current/future occupational workers and hypothetical residents may be exposed to COPCs that have 

volatilized from groundwater and migrated through building foundations into indoor air.  Indoor air 

concentrations resulting from vapor intrusion from groundwater were estimated using the Johnson and 

Ettinger volatilization model (U.S. EPA, 2004c).  The model assumes that volatile chemicals are emitted 

from groundwater, migrate through subsurface soil, through cracks in the building foundation, and 

accumulate in air inside a building.  The results of the vapor intrusion evaluation are presented in the 

uncertainty section (Section 7.6.2) due to the uncertainty associated with the EPCs generated using the 

Johnson and Ettinger volatilization model.  

 

7.3.4.8 Summary of Exposure Parameters 

A summary of the exposure input parameters for all exposure pathways are presented in Tables 7-32 and 

7-33 for the identified potential receptor groups at SWMU 8.  In general, standard default parameters 

(e.g., U.S. EPA, 1991 and 1997a), which combine mid-range and upper-end exposure factors, were used 

to assess RME conditions.  CTE was assessed primarily by the use of mid-range exposure factors 

presented in current risk assessment guidance (U.S. EPA, 1989 and 1993a). 

 

7.3.5 Exposure to Lead 

The equations and methodology presented in the previous section cannot be used to evaluate exposure 

to lead because of the absence of published dose-response parameters.  Exposure to lead was assessed 

using the following models: 

 

• The latest version of U.S. EPA's Integrated Exposure Uptake Biokinetic (IEUBK) Model for lead (U.S. 

EPA, 2002e).  This model is typically used to evaluate lead exposure assuming a residential land use 

scenario. 

 

• The U.S. EPA’s Technical Review Work Group (TRW) Model for Lead (U.S. EPA, 2003a).  This 

model is typically used to evaluate lead exposure assuming a non-residential land use scenario.  
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The IEUBK Model for lead (U.S. EPA, 2002e) is designed to estimate blood levels of lead in children 

(under 7 years of age) based on either default or site-specific input values for air, drinking water, diet, 

dust, and soil exposure.  Studies indicate that infants and young children are extremely susceptible to 

adverse effects from exposure to lead.  Considerable behavioral and developmental impairments have 

been noted in children with elevated blood-lead levels.  The threshold for toxic effects from this chemical 

is believed to be in the range of 10 to 15 micrograms per deciliter (µg/dL).  Blood-lead levels greater than 

10 µg/dL are considered to be a "concern." 

 

For SWMU 8, the IEUBK Model for lead was used to address exposure to lead in children when detected 

groundwater concentrations exceeded the 15 µg/L federal Action Level promulgated under the Safe 

Drinking Water Act and/or when detected soil or sediment concentrations exceeded the OSWER soil 

screening level of 400 mg/kg for residential land use (U.S. EPA, 1994b).  Average chemical 

concentrations, as well as default parameters for some input parameters, were used in the evaluation.  

Estimated blood-lead levels and probability density histograms are presented as support documentation 

in Appendix I. 

 

Non-residential adult exposure to lead in soil is evaluated using U.S. EPA’s TRW Model for lead (U.S. 

EPA, 2003a).  In this model, adult exposure to lead in soil is addressed by an evaluation of the 

relationship between the site soil lead concentration and the blood-lead concentration in the developing 

fetuses of adult women.  The adult lead model generates a spreadsheet for each exposure scenario that 

is evaluated (i.e., industrial, recreational).  The output of the spreadsheet is the probability that the blood-

lead concentrations in the fetus exceed 10 µg/L.  However, because lead was not identified as a COPC in 

soil or sediment at SWMU 8, an evaluation using the TRW Model was not performed in this HHRA. 

 

No models are currently available to evaluate the periodic exposure of adolescent trespassers to lead.  

Therefore, the results of the IEUBK Model for children were used to qualitatively assess exposure of this 

receptor.   

 

7.4 TOXICITY ASSESSMENT 

The objective of the toxicity assessment is to identify the potential health hazards and adverse effects of 

chemicals in exposed populations.  Quantitative estimates of the relationship between the magnitude and 

type of exposures and the severity or probability of human health effects are defined for the identified 

COPCs.  Quantitative toxicity values determined during this component of the risk assessments were 

integrated with outputs of the exposure assessments to characterize the potential for the occurrence of 

adverse health effects for each receptor group. 
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The toxicity value used to evaluate noncarcinogenic health effects is the RfD; carcinogenic effects are 

quantified using the CSF. 

 

7.4.1 Toxicity Criteria 

Oral and inhalation RfDs and CSFs used in the HHRA for SWMU 8 were obtained from the following 

primary literature sources (U.S. EPA, 2003e): 

 

• Integrated Risk Information System (IRIS) (U.S. EPA, 2006). 

 

• U.S. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs) – The Office of Research and 

Development/National Center for Environmental Assessment (NCEA) Superfund Health Risk 

Technical Support Center develops PPRTVs on a chemical-specific basis when requested by U.S. 

EPA’s Superfund program. 

 

• Other Toxicity Values – These sources include but are not limited to California Environmental 

Protection Agency (CA EPA) toxicity values, the Agency for Toxic Substances and Disease Registry 

(ATSDR) Minimal Risk Levels (MRLs), and the Annual Health Effects Assessment Summary Tables 

(HEAST) (U.S. EPA, 1997b). 

 

Although RfDs and CSFs can be found in several toxicological sources, U.S. EPA's IRIS on-line database 

is the preferred source of toxicity values.  This database is continuously updated and values presented 

have been verified by U.S. EPA.  The U.S. EPA Region 9 PRG Tables and Region 3 Risk-Based 

Concentration (RBC) Tables were also used as a source of toxicity criteria when these criteria were not 

available from the aforementioned references.  The RfDs and CSFs for the constituents selected as 

COPCs for SWMU 8 are presented in Tables 7-34 through 7-37. 

 

7.4.1.1 Toxicity Criteria for Dermal Exposure 

RfDs and CSFs found in literature are typically expressed as administered doses; therefore, these values 

are considered inappropriate for estimating the risks associated with dermal routes of exposure.  Oral 

dose-response parameters based on administered doses must be adjusted to absorbed doses before the 

evaluation of estimated dermal exposure intakes is made.  
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The adjustment from administered to absorbed dose was made using chemical-specific absorption 

efficiencies published in available guidance [i.e., U.S. EPA, 2004a (the primary reference), IRIS, ATSDR 

toxicological profiles, etc.] and the following equations: 

 

 

RfD   =   (RfD )(ABS )dermal oral GI  

CSF   =   (CSF ) / (ABS )dermal oral GI  

 where: ABSGI  =  absorption efficiency in the gastrointestinal tract 

 

Absorption efficiencies used in the risk assessment reflect U.S. EPA’s current dermal assessment 

guidance (U.S. EPA, 2004a). 

 

7.4.1.2 Toxicity Criteria for Carcinogenic Effects of PAHs 

Limited toxicity values are available to evaluate the carcinogenic effects from exposure to PAHs.  The 

most extensively studied PAH is benzo(a)pyrene, which is classified by U.S. EPA as a probable human 

carcinogen.  Although CSFs are available for benzo(a)pyrene, insufficient data are available to calculate 

CSFs for other carcinogenic PAHs.  Toxic effects for these chemicals were evaluated using the concept 

of estimated orders of potential potency, which relate the potency of the other potentially carcinogenic 

PAHs to the potency of benzo(a)pyrene, as presented in current U.S. EPA guidance (1993b).  The 

equivalent oral and inhalation CSFs for these chemicals were derived by multiplying the CSFs for 

benzo(a)pyrene by the orders of potential potency. 

 

7.4.1.3 Toxicity Criteria for Chromium 

Toxicity criteria are available for different forms of chromium, which is considered to be more toxic in the 

hexavalent state.  Because there is no evidence that hexavalent chromium is present at the site, 

speciation analyses was not completed for SWMU 8.  However, risks associated with this chemical were 

assessed by conservatively assuming that 100 percent of the chromium detected in an environmental 

medium is present in the hexavalent state. 

 

7.4.1.4 Toxicity Criteria for TCE 

Toxicity criteria (i.e., RfDs, CSFs) for TCE are not currently published in U.S. EPA’s IRIS database or in 

HEAST.  The toxicity criteria developed by the CA EPA (2002) were used for TCE in this risk assessment.  

Use of the CA EPA values is consistent with previous risk assessments performed at NSWC Crane. The 
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Indiana Office of Land Quality (OLQ) has recently proposed draft CSFs for TCE for residential and 

industrial exposure scenarios and a draft TCE document has been released for public comment.  The 

uncertainty associated with the use of the CA EPA toxicity values relative to current U.S. EPA NCEA and 

proposed State of Indiana values is discussed in Section 7.6.3. 

 

7.5 RISK CHARACTERIZATION 

This section provides a characterization of the potential human health risks associated with the potential 

exposures to COPCs at SWMU 8.  Section 7.5.1 outlines the methods used to quantitatively estimate the 

type and magnitude of potential risks for human receptors.  A summary of the risk characterization for the 

SWMU 8 is provided in Section 7.5.2. 

 

7.5.1 Quantitative Analysis 

Quantitative estimates of risk were calculated according to risk assessment methods outlined in U.S. EPA 

guidance (1989).  Lifetime cancer risks are expressed in the form of dimensionless probabilities, referred 

to as ILCRs, based on CSFs.  Noncarcinogenic risk estimates are presented in the form of HQs 

determined through a comparison of intakes with published RfDs. 

 

ILCR estimates were generated for each carcinogenic COPC, using estimated exposure intakes and 

published CSFs, as follows: 

 

ILCR = (Estimated Exposure Intake)(CSF) 

 

If the above equation resulted in an ILCR greater than 0.01, the following equation was used to calculate 

cancer risk estimates: 

 

ILCR = 1-[exp(-Estimated Exposure Intake)(CSF)] 

 

An ILCR of 1 x 10-6 indicates that the exposed receptor has a one-in-one-million chance of developing 

cancer under the defined exposure scenario.  Alternatively, such a risk may be interpreted as 

representing one additional case of cancer in an exposed population of one million persons. 

 

As mentioned previously, noncarcinogenic risks were assessed using the concepts of HQs and HIs.  The 

HQ for a noncarcinogenic COPC is the ratio of the estimated intake to the RfD, as follows: 
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HQ = (Estimated Exposure Intake) / (RfD) 

 

An HI was generated by summing the individual HQs for all COPCs.  The HI is not a mathematical 

prediction of the severity of toxic effects and therefore is not a true "risk"; it is simply a numerical indicator 

of the possibility of the occurrence of noncarcinogenic (threshold) effects. 

 

7.5.1.1 Comparison of Quantitative Risk Estimates to Benchmarks 

To interpret quantitative risks and to aid risk managers in determining the need for remediation at a site, 

quantitative risk estimates were compared to typical benchmarks.  Calculated ILCRs were interpreted 

using the U.S. EPA's "target risk range" (1 x 10-6 to 1 x 10-4), and HIs were evaluated using a value of 1.0.   

 

U.S. EPA has defined the range of 1 x 10-6 to 1 x 10-4 as the ILCR target risk range for most hazardous 

waste sites addressed under CERCLA and RCRA.  IDEM has defined the same range for the non-default 

evaluation under their RISC program.  Individual or cumulative ILCRs greater than 1 x 10-4 will typically 

not be considered as protective of human health, and ILCRs less than 1 x 10-6 will typically be regarded 

as protective.  Risk management decisions are necessary when the ILCR is within the 1 x 10-4 to 1 x 10-6 

cancer risk range.   

An HI exceeding unity (1.0) indicates that there may be potential noncarcinogenic health risks associated 

with exposure.  If an HI exceeded unity, a segregation of target organ effects associated with exposure to 

the COPCs was performed.  Only those chemicals that affect the same target organ(s) or exhibit similar 

critical effect(s) are regarded as truly additive.  Consequently, it may be possible for a cumulative HI to 

exceed 1.0, but no adverse health effects are anticipated if the COPCs do not affect the same target 

organ or exhibit the same critical effect.  

 

7.5.2 Results of the Risk Characterization 

This section contains a summary of the results of the risk characterization for SWMU 8.  Quantitative risk 

estimates for potential human receptors were developed for those chemicals identified as COPCs.  

Uncertainties associated with the risk estimates are discussed in Section 7.6.  The exposure assessment 

and toxicity assessment methodology used to calculate the risks presented in this section is provided in 

Sections 7.3 and 7.4.  Potential cancer risks and HIs were calculated for current/future maintenance 

workers, occupational workers, adolescent trespassers, future construction workers, child recreational 

users, adult recreational users, and on-site residents under the RME and CTE scenarios and are 

summarized in Tables 7-38 and 7-39, respectively.  Example calculations are presented in Appendix I, 

and the results of the risk assessment in RAGS Part D format are also included in Appendix I. 

030601/P 7-50 CTO 0331 



NSWC Crane 
SWMU 8 RFI Report 

Revision: 0 
Date: March 2007 

Section 7 
Page 51 of 79 

 
 

7.5.2.1 Non-Carcinogenic Risks - RME 

Noncarcinogenic Risks for Exposure to Soil  - RME 

The target organ-specific HIs for all EUs for all receptors potentially exposed to surface and subsurface 

soils at SWMU 8 were less than unity (1.0), indicating that adverse noncarcinogenic health effects are not 

anticipated for these receptors under the defined RME exposure conditions.  

 

Noncarcinogenic Risks for Exposure to Surface Water and Sediment - RME 

Target organ-specific HIs for all potential receptors for all EUs were less than unity (1.0), indicating that 

adverse noncarcinogenic health effects are not anticipated for these receptors under the defined RME 

exposure conditions.   

 

Noncarcinogenic Risks for Exposure to Groundwater - RME 

For the evaluation of groundwater, the shallow bedrock and overburden (Puz), intermediate bedrock 

(Pmz), and deep bedrock (P/z) groundwater zones were treated as distinct exposure units and are 

discussed separately in the following narrative.   The risk estimates presented are based on data reported 

for unfiltered groundwater samples from permanent monitoring wells because permanent wells are more 

representative than temporary wells of the types of wells used for residential drinking water and because 

of the very high turbidity of most temporary wells.  

 

Shallow Bedrock and Overburden Groundwater Zone  - RME 

Target organ-specific HIs for exposure of construction workers, occupational workers, and child and adult 

recreational users to COPCs in shallow groundwater were less than unity (1.0).  The cumulative HIs for 

hypothetical future child (HI = 43) and adult (HI = 12) residents exceeded unity (1.0).  As discussed in 

Section 7.3.3, these risks are based on exposure to the most contaminated permanent monitoring well 

(08GWT006), which is located near the southwestern boundary of SWMU 8 (i.e., not in the source area). 

The main contributors to these HIs were aluminum, arsenic, iron, manganese, and vanadium. The 

concentrations of these metals in 08GWT006 are generally much greater than concentrations in the other 

permanent monitoring well samples. For example, the concentration of aluminum in sample 

08GWT00601 was 68,200 µg/L, but the next highest aluminum concentration in a permanent well was 

63.4 µg/L (the concentration of aluminum in the upgradient sample was 463 µg/L).  Field notes indicate 

that the turbidity reading for sample 08GWT00601 was greater than 1,000 NTU while the average 
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turbidity reading for other shallow monitoring well samples was less than 5 NTU.  Therefore, it is likely 

that the elevated concentrations of some metals are due to the presence of suspended matter in the 

sample.   

 

Intermediate Bedrock Groundwater Zone - RME 

The HI for exposure of adult recreational users to COPCs in intermediate zone groundwater was less 

than unity (1.0).  The cumulative HIs for occupational workers (HI = 6), child recreational users (HI = 6), 

hypothetical future child residents (HI = 60), and adult residents (HI = 18) exceeded unity (1.0).  The main 

contributors to these HIs were 1,1-DCE, TCE, iron, manganese, and nickel, with manganese accounting 

for 67 percent of the total HI (e.g., the child resident HI for manganese = 40).  As indicated in Section 

7.3.3, the EPCs for organic COPCs in the intermediate zone were the averages of results for locations 

MWT001, MWT003, and MWT005, and the EPCs for metals were the concentrations reported for sample 

08GWT00901. Monitoring wells MWT001, MWT003, and MWT005 are located downgradient of the 

Building 106 Pond, and monitoring well 08GW009 is located south of the SWMU 8 boundary.  The 

highest concentration of TCE occurred in sample 08GWT00102 from a location near the southeastern 

corner of the Building 106 Pond.  Field notes indicate that the turbidity reading for the sample with the 

highest metal concentrations (08GWT00901) was 4.9 NTU, indicating that the metals concentrations 

were probably not greatly effected by suspended matter in the sample. However, as discussed in Section 

5.5, the concentrations of a number of metals (aluminum, arsenic, beryllium, cadmium, chromium, cobalt, 

copper, iron, lead, mercury, tin, vanadium, and zinc) appear in groundwater predominantly associated 

with the suspended matter.  

 

Deep Bedrock Groundwater Zone - RME 

Target organ-specific HIs for exposure of occupational workers, child and adult recreational users, and 

adult residents to COPCs in the deep aquifer were less than unity (1.0).  The cumulative HIs for 

hypothetical future child resident (HI = 10) exceeded unity (1.0).  The primary contributors to the HI for the 

child resident were iron and manganese. As indicated in Section 7.3.3, the EPCs for  COPCs in the deep 

groundwater zone were the concentrations reported for sample 08GWT01101 from a location south of the 

SWMU 8 boundary.  The concentrations of some metals in this sample appear to be associated with 

particulate matter, as indicated by a comparison of the analytical results for the filtered and unfiltered 

samples collected at this location. For example, the concentration of iron in the unfiltered sample was 

13,400 µg/L, but the concentration was only 23.4 µg/L in the filtered sample.  The concentration in the 

filtered sample is much less than the risk-based screening concentration for iron (1,100 µg/L).  In addition, 

the turbidity reading for sample 08GWT01101 was 108 NTU. 
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7.5.2.2 Carcinogenic Risks – RME 

Carcinogenic Risks for Exposure to Soil  - RME 

Cumulative ILCRs for all potential receptors exposed to COPCs in soil in all EUs were within the U.S. 

EPA target risk range, 1x10-6 to 1x10-4. The total soil ILCRs represent the summation of risk estimates for 

COPCs selected for soil near Building 106, the grass and gravel areas near Buildings 106 and 107, and 

the soil beneath Building 106. 

 

Carcinogenic Risks for Exposure to Surface Water and Sediment - RME 

Cumulative ILCRs for all potential receptors exposed to COPCs in surface water and sediment in the 

three EUs were within the U.S. EPA target risk range, 1x10-6 to 1x10-4. As indicated in Table 7-38, the 

risks for exposure to surface water and sediment in the Building 106 Pond accounted for 90 percent of 

the total surface water and sediment risks. 

 

Carcinogenic Risks for Exposure to Groundwater - RME 

In the evaluation of groundwater, the shallow, intermediate, and deep groundwater zones were treated as 

distinct exposure units and are discussed separately in the following narrative.  The risk estimates 

presented are based on data reported for unfiltered groundwater samples from permanent monitoring 

wells because permanent wells are more representative than temporary wells of the types of wells used 

for residential drinking water and because of the very high turbidity of most temporary wells.  

 

Shallow Bedrock and Overburden Groundwater - RME 

The ILCR for construction workers exposed to COPCs in overburden and shallow bedrock was less than 

1x10-6.  The ILCRs for occupational workers and recreational users were within the U.S. EPA target risk 

range. The total residential ILCR (child + adult ILCR = 7x10-4) exceeded the target risk range. The primary 

contributor to the elevated ILCRs for shallow groundwater (i.e., ILCRs greater than 10-4) was arsenic, which 

accounted for approximately 95 percent of the total residential ILCR.  Vinyl chloride, TCE, and 1,4-dioxane 

were minor contributors to the residential receptor risk, accounting for 5 percent of the total ILCR.  As 

indicated previously, these risks are based on exposure to COPCs in the most contaminated permanent 

monitoring well (08GWT006).  The EPC for arsenic was 26.4 µg/L, but arsenic was detected in only one 

other permanent monitoring well at a concentration of 10.3 µg/L (which is less than the MCL for arsenic).  
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As stated above, the elevated concentrations of some metals (including arsenic) in the sample from this 

well were likely due to the presence of suspended matter in sample 08GWT00601.   

 

Intermediate Bedrock Groundwater Zone - RME 

The total ILCR for recreational users (child + adult) was within the U.S. EPA target risk range.  The ILCR 

for occupational workers (2x10-4) and the total residential ILCR (1x10-3) exceeded the target risk range.  

The primary contributor to the elevated ILCRs for intermediate zone groundwater was TCE, which 

accounted for approximately 90 percent of the total residential ILCR.  Vinyl chloride (total residential ILCR = 

8x10-5) accounted for 6 percent of the total ILCR. Other minor contributors to the total ILCR were 

1,1,2-TCA, 1,2-DCA, PCE, 1,4-dioxane, and arsenic.  As indicated previously, the EPCs for organic 

COPCS in the intermediate zone were the averages of results reported for locations MWT001, MWT003, 

and MWT005, and the EPCs for metals were the concentrations reported for sample 08GWT00901.  

 

Deep Bedrock Groundwater Zone - RME 

Cumulative ILCRs for all potential receptors were within the U.S. EPA target risk range.  

 

The HIs and ILCRs calculated for exposure to environmental media at SWMU 8 are subject a number of 

significant sources of uncertainty. Among these are the fact that the HIs and ILCRs calculated for 

groundwater were based on exposure to average concentrations of COPCs in the most contaminated 

area of the plume or on maximum concentrations; the elevated concentrations of some metals (e.g., 

aluminum, arsenic, lead, iron, and vanadium) are likely due, in part, to suspended particulates in the 

samples; no constituents were eliminated as COPCs on the basis of background; and groundwater is not 

currently used at SWMU 8 nor is it expected to be used in the future.  A more detailed discussed of these 

uncertainties are presented in Section 7.6 

 

7.5.2.3 Noncarcinogenic Risks - CTE 

Noncarcinogenic Risks for Exposure to Soil  - CTE 

The sums of target organ-specific HIs for all EUs for all receptors potentially exposed to surface and 

subsurface soils at SWMU 8 were less than unity (1.0), indicating that adverse noncarcinogenic health 

effects are not anticipated for these receptors under the defined RME exposure conditions.   
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Noncarcinogenic Risks for Exposure to Surface Water and Sediment - CTE 

Target organ-specific HIs for all potential receptors for all EUs were less than unity (1.0), indicating that 

adverse noncarcinogenic health effects are not anticipated for these receptors under the defined RME 

exposure conditions.   

 

Shallow Bedrock and Overburden Groundwater - CTE 

Target organ-specific HIs for construction workers, occupational workers, and child and adult recreational 

users were less than unity (1.0). The cumulative HIs for hypothetical future child (HI = 13) and adult (HI = 

6 residents exceeded unity (1.0).  The main contributors to the CTE HIs for the future residents were 

aluminum, arsenic, iron, and manganese.  

 

Intermediate Groundwater Zone - CTE 

The HI for the adult recreational user was less than unity (1.0). The cumulative HIs for occupational 

workers (HI = 5), child recreational users (HI = 3), hypothetical future child residents (HI = 18), and adult 

residents (HI = 8) exceeded unity (1.0).  Manganese was the primary contributor to the His for these 

receptors, accounting for approximately 70 percent of the total HIs.  

 

Deep Groundwater Zone - CTE 

Target organ-specific HIs for all potential receptors were less than unity (1.0), indicating that adverse 

noncarcinogenic health effects are not anticipated for these receptors under the defined RME exposure 

conditions.   

 

7.5.2.4 Carcinogenic Risks – CTE 

Carcinogenic Risks for Exposure to Soil  - CTE 

Cumulative ILCRs for all potential receptors were less than or within the U.S. EPA target risk range. 

 

Carcinogenic Risks for Exposure to Surface Water and Sediment - CTE 

Cumulative ILCRs for all potential receptors were less than or within the U.S. EPA target risk range. 
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Shallow Bedrock and Overburden Groundwater Zone - CTE 

The ILCR for construction workers was less than 1x10-6. The ILCRs for occupational workers, recreational 

users, and future residents were within the U.S. EPA target risk range of 1 x 10-6 to 1 x 10-4.  

 

Intermediate Groundwater Zone - CTE 

The ILCRs for occupational workers and recreational users were within the U.S. EPA target risk range. 

The total residential ILCR (2x10-4) exceeded the target risk range. The primary contributor to the elevated 

ILCRs for intermediate zone groundwater was TCE, which accounted for approximately 90 percent of the 

total residential CTE ILCR. Vinyl chloride (total residential ILCR = 9x10-6) and arsenic (total residential ILCR 

= 3x10-6) were minor contributors to the total ILCR. 

 

Deep Groundwater Zone - CTE 

Cumulative ILCRs for all potential receptors were within the U.S. EPA target risk range.  

 

7.5.2.5 Risks from Lead 

Lead was identified as a COPC for shallow groundwater at SWMU 8 because the maximum detected 

concentration (112 µg/L in temporary well 08GWTW002) exceeded the U.S. EPA Safe Drinking Water Act 

(SDWA) Action Level (15 µg/L).  

As discussed in Section 7.3.5, the methodology used to calculate the risks presented in Sections 7.5.2.1 

through 7.5.2.4 cannot be used to evaluate exposure to lead because of the absence of published dose-

response parameters. Exposure to lead in groundwater was assessed using the U.S. EPA's IEUBK Model 

for lead (U.S. EPA, 2002e).  The IEUBK model is typically used to evaluate lead exposure assuming a 

residential land use scenario.  

 

The blood-lead concentration of a receptor is considered a key indicator of the potential for adverse 

health effects.  The IEUBK model calculates the probability of a receptor’s blood-lead level exceeding 

10 µg/dL.  The U.S. EPA goal is to limit the childhood risk of exceeding a 10 µg/dL blood-lead 

concentration to 5 percent. 

  

Child Lead Model (IEUBK) Results 

Current U.S. EPA guidance recommends using the average concentration to evaluate exposure 

to lead.  Therefore, the average lead concentration for shallow groundwater (29.3), the average 
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lead concentration in soil (15.3 mg/kg), and model default values for other model parameters 

were used in the IEUBK Model.  The results of the IEUBK Model evaluation for exposure to lead 

in shallow groundwater using an average concentration of 29.3 µg/L indicate that the estimated 

geometric mean blood-lead level for a child resident is 3.65 µg/dL.  This blood-lead level is less 

than the established level of concern (10 µg/dL).  Approximately 1.6 percent of children assumed 

to ingest this concentration of lead in drinking water are expected to experience blood-lead levels 

greater than 10 µg/dL.  This estimate is less than the U.S. EPA’s goal of limiting exposure to lead 

so that no more than 5 percent of the exposed children have an estimated blood-lead level 

greater than the established level of concern.  Analytical results for the four shallow permanent 

monitoring wells (not detected at 0.09 µg/L and 0.069 µg/L, and detected at 0.18 µg/L and 

87.7 µg/L) were used to derive the average groundwater concentration.  These data indicate that 

the concentration in one well (08GWT00601) exceeded the screening concentration. If the 

concentration in this well (87.7 µg/L) were used in the IEUBK Model, the predicted blood lead 

levels and probabilities would be unacceptable.  However, as discussed previously, the turbidity 

reading for sample 08GWT00601 was greater than 1,000 NTU, and the elevated concentrations 

of lead in this sample are likely due to the presence of suspended matter.   

 

Lead was also identified as a COPC for surface water in the Building 106 Pond and in the tributaries 

because the maximum detected concentrations exceeded the U.S. EPA SDWA Action Level for ingestion 

of tap water (15 µg/L).  No models are currently available to evaluate the limited, periodic exposure of 

potential receptors to lead in surface water. The concentration in only one tributary sample (29.8 µg/L) 

exceeded the tap water screening level, and the average lead concentration in tributary surface water 

was 4.7 µg/L.  If either the maximum or average concentrations were evaluated in the IEUBK Model, the 

predicted blood-lead levels and probabilities of exceeding the level of concern would be acceptable for a 

residential exposure scenario. The risks from the periodic exposure to lead in tributary surface water for 

maintenance workers, trespassers, and recreational users are expected to less than risks predicted by 

the IEUBK Model and would also be acceptable. Because the Navy intends to remediate the Building 106 

Pond in the near future, the potential for exposure to surface water in the pond will be removed. 

 

7.6 UNCERTAINTY ANALYSIS 

There is uncertainty associated with all aspects of the baseline HHRA.  A summary of the uncertainties, 

including a discussion of how they may affect the final risk estimates, is provided in this section. 

 

Uncertainty in the selection of COPCs is related to the current status of the predictive databases, the 

grouping of samples, the numbers, types and distributions of samples, and the procedures used to 
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include or exclude constituents as COPCs.  Uncertainty associated with the exposure assessment 

includes the values used as input variables for a given intake route or scenario, the assumptions made to 

determine EPCs, and the predictions regarding future land use and population characteristics.  

Uncertainty in the toxicity assessment includes the quality of the existing toxicity data needed to support 

dose-response relationships and the weight of evidence used to determine the carcinogenicity of COPCs.  

Uncertainty in risk characterization includes that associated with exposure to multiple chemicals and the 

cumulative uncertainty from combining conservative assumptions made in earlier steps of the risk 

assessment process. 

 

Whereas there are various sources of uncertainty, the direction of uncertainty can be influenced by the 

assumptions made throughout the risk assessment, including selection of COPCs and selection of values 

for dose-response relationships.  Throughout the entire risk assessment, assumptions are biased toward 

a margin of safety so that the final calculated risks are overestimated. 

 

Generally, risk assessments include two types of uncertainty: measurement and informational uncertainty.  

Measurement uncertainty refers to the usual variance that accompanies scientific measurements.  For 

example, this type of uncertainty is associated with analytical data collected for each site.  The risk 

assessment reflects the accumulated variances of the individual values used. 

 

Informational uncertainty is associated with inadequate availability of information needed to complete the 

toxicity and exposure assessments.  Often, this gap is significant, such as the absence of information on 

the effects of human exposure to low doses of a chemical, on the biological mechanism of action of a 

chemical, or on the behavior of a chemical in soil. 

 

After the risk assessment is complete, the results must be reviewed and evaluated to identify the types 

and magnitude of uncertainty involved.  Reliance on results from a risk assessment without consideration 

of uncertainties, limitations, and assumptions inherent in the process can be misleading.  For example, to 

account for uncertainties in the development of exposure assumptions, conservative estimates must be 

made to ensure that the particular assumptions made are protective of sensitive subpopulations or the 

maximum exposed individuals.  If a number of conservative assumptions are combined in an exposure 

model, the resulting calculations can propagate the uncertainties associated with those assumptions, 

thereby producing a much larger uncertainty for the final results.  This uncertainty is biased toward over 

predicting both carcinogenic and noncarcinogenic risks.  Thus, both the results of the risk assessment 

and the uncertainties associated with those results must be considered when making risk management 

decisions. 
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This interpretation is especially relevant when the risks exceed the point of departure for defining 

"acceptable" risk.  For example, when risks calculated using a high degree of uncertainty are less than an 

acceptable risk level (i.e., 10-4 to 10-6), the interpretation of no significant risk is typically straightforward.  

However, when risks calculated using a high degree of uncertainty exceed an acceptable risk level  

(i.e., 10-4), a conclusion can be difficult unless uncertainty is considered. 

 

7.6.1 Uncertainty in Selection of COPCs 

The most significant issues related to uncertainty in COPC selection were the usability of existing 

databases [i.e., the use of validated and unvalidated sample results (only validated data were used in this 

risk assessment) and the completeness, precision, and accuracy of the data set], the inclusion of 

chemicals potentially attributable to background in the quantitative risk assessment, the screening levels 

used, and the absence of screening levels for a few chemicals detected in site media.  A brief discussion 

of each of these issues is provided in the remainder of this section. 

 

Usability of Existing Databases 

Data from samples collected for the RFI were used to assess risks to potential human receptors.  The RFI 

samples were biased because they were collected in areas of known or suspected contamination. For 

example, soil samples were collected in areas impacted by releases from the Building 106 Pond.  Surface 

and subsurface soil samples were also collected from beneath and around Buildings 106 and 107 where 

wastewater was discharged into drains and spills are known to have occurred.  Surface water and 

sediment samples were collected from drainage channels downgradient of source areas (i.e., 

downgradient of the Building 106 Pond).  Likewise, most groundwater samples were collected 

downgradient of the pond, which is considered to be the main source of groundwater contamination at 

SWMU 8.  Because the sampling was biased, the uncertainty is expected to be minimal and risks are not 

likely to be underestimated. 

 

All the data used in the HHRA were validated, as discussed in Section 3.0.  A review of data quality is 

also provided in this section. The qualification of data during the formal data validation process is not 

expected to impact the results of the baseline HHRA.  Analytical data qualified as estimated were utilized, 

even though the reported positive concentrations or sample-specific quantitation limits may be somewhat 

imprecise.  The use of estimated data adds to the uncertainty associated with the risk assessment; 

however, the associated uncertainty is expected to be negligible compared to the other uncertainties 

inherent in the risk evaluation process (i.e., uncertainties with land uses, exposure scenarios, 

toxicological criteria, etc.).  Analytical data attributable to blank contamination were used in the baseline 
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risk assessment. When determining exposure concentrations via statistical procedures, a chemical 

selected as a COPC but not detected in a particular sample was conservatively assumed to be present in 

that sample at a concentration equal to one-half the sample-specific quantitation limit.  Analytical results 

for some chemicals were qualified “R," rejected, and were not used in the risk assessment.  The rejection 

of a few chemicals in a few samples is not considered to be problematic because there are enough 

usable analytical data for these parameters to identify whether they are actually present at the site and to 

estimate the necessary data distribution parameters.  In addition, based on historical knowledge of the 

site, the chemicals with rejected results (acetone, acetonitrile, acrolein, dichlorodifluoromethane, 

isobutanol, kepone, phenol, propionitrile, 2,3,4,6-tetrachlorophenol, 2,4,5-trichlorophenol, 

2,4,6-trichlorophenol, 2,4-dichlorophenol, 2,4-dimethylphenol, 2,4-dinitrophenol, 2,6-dichlorophenol, 

2-chlorophenol, 2-methylphenol, 2-nitrophenol, 3&4-methylphenol, 3,3'-dichlorobenzidine, 4,6-dinitro-2-

methylphenol, 4-chloro-3-methylphenol, 4-chloroaniline, 4-nitrophenol, and 4-nitroquinoline-1-oxide) are 

not expected to be present and are not expected to have been related to site activities.  Because all data 

have been validated, the uncertainty in the calculated risks associated with the data is minimal.  This is 

especially true because the COPCs used in the quantitative risk calculations were minimally affected by 

data quality problems. 

 

As discussed in Section 2, eight of the nine proposed surface water samples were collected at SWMU 8.  

Planned sample 08SW00201 was not collected due to the absence of water at the location. The inability 

to collect this one surface water sample introduces minimal uncertainty into the risk assessment because 

the area is frequently dry and only contains water after rainfall events.  Consequently, there is limited 

potential for exposure to surface water in these areas. 

 

COPC Screening Levels 

The use of risk-based screening concentrations, based on conservative land use scenarios (i.e., 

residential land use), corresponding to an ILCR of 10-6 and HI of 0.1 should ensure that all the significant 

contributors to risk from a site are evaluated.  The elimination of chemicals present at concentrations that 

correspond to an ILCR less than 10-6 and an HI less than 0.1 should not affect the final conclusions of the 

risk assessment because these chemicals are not expected to cause a potential health concern at the 

detected concentrations.   

 

Chemicals Without Established Screening Levels 

Risk-based screening levels are currently not available for some constituents [e.g., acenaphthylene, 

2-methylnaphthalene, benzo(g,h,i)perylene, and phenanthrene].  Therefore, surrogates with similar 
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chemical structures were selected for these chemicals.  In the COPC screening, acenaphthene was used 

as a surrogate for acenaphthylene, naphthalene was used as a surrogate for 2-methylnaphthalene, and 

pyrene was selected as a surrogate for benzo(g,h,i)perylene and phenanthrene.  Also, the PRG for 

4-methylphenol was used as the basis of the screening concentration for 3&4-methylphenol.  Applying 

toxicity values for one compound to another adds to uncertainty in the risk assessment both in regard to 

the selection of COPCs and the subsequently calculated risks. 

 

A number of constituents do not have U.S. EPA SSLs for the migration from soil to air pathway.  This 

uncertainty is expected to be small because potential risks associated with exposures via inhalation are 

typically orders of magnitude lower than those associated with exposures via incidental ingestion and 

dermal contact with soil.  A comparison of the screening criteria for direct contact exposures with the 

screening criteria for migration from soil to air shows that, in most cases, the direct contact screening criteria 

are at least an order of magnitude lower than the soil to air migration screening criteria for the same 

compound.  If there are unacceptable risks resulting from inhalation exposures, there are usually also 

unacceptable risks from exposures via the incidental ingestion and dermal contact exposure pathways. 

 

Chemicals Potentially Attributable to Background 

Background concentrations were not a consideration in the COPC selection process.  If the maximum 

concentration of a chemical exceeded its respective screening level, that chemical was selected as a 

COPC and evaluated in the quantitative risk assessment.  However, background soil concentrations have 

been characterized for the facility, and upgradient groundwater, surface water, and sediment samples 

were collected at SWMU 8.  The implications of not including background screening in the COPC 

selection process are discussed in the following paragraphs. 

 

Surface Water and Sediment 

Upgradient samples were collected for Tributary and Main Stream sediment and for Tributary surface 

water, and results are summarized in Tables 7-23 through 7-28.  A comparison of maximum 

concentrations detected in samples from upgradient locations versus those reported for site-related 

surface water and sediment sampling locations indicates that the concentrations of a number metals at 

the site-related sampling locations were less than concentrations in the upgradient samples.  If the COPC 

selection protocol for SWMU 8 had included a background screen (i.e., the elimination of a chemical as a 

COPC because site concentrations did not exceed background concentrations), the following metals 

would not have been selected as COPCs: 
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• Iron and manganese in Main Stream surface water.  The concentration of aluminum only slightly 

exceeded the concentration in the upgradient location and is probably also within naturally occurring 

levels. 

• Aluminum, arsenic, iron, manganese, and vanadium in Main Stream sediment. 

• Vanadium in Tributary sediment  

 

If statistical data set-to-data set comparisons had been used (instead of maximum site concentration to 

upgradient location comparisons), it is likely that more constituents could have been shown to be within 

background levels. However, as shown in Tables 7-38 and 7-39, the HIs and ILCRs calculated for surface 

water and sediment were less than the U.S. EPA goal of 1 for noncarcinogens and less than or within 

U.S. EPA’s target risk range for carcinogens.  Therefore, the results and conclusions of the risk 

assessment for surface water and sediment are not significantly affected by not eliminating COPCs from 

the quantitative risk assessment on the basis of background.  

 

Groundwater 

Thirteen metals were selected as COPCs for the shallow groundwater zone, six metals for the 

intermediate groundwater zone, and five metals for deep groundwater zone.  As described in Section 

7.5.2.1, a number of the metals selected as COPCs were identified as risk drivers for groundwater (e.g. 

aluminum, arsenic, iron, and manganese in shallow groundwater, and manganese in the intermediate 

zone).  A comparison of maximum detected concentrations in site wells to metals concentrations in 

upgradient wells presented in Tables 7-17, 7-19, and 7-21, indicates that the number of metals selected 

as COPCs would not change (except for aluminum in intermediate zone groundwater) and results of the 

risk assessment for the three groundwater zones would not be affected if background comparisons were 

used to select COPCs. 

 

Soil 

Seven metals (aluminum, antimony, arsenic, iron, manganese, thallium, and vanadium) were identified as 

COPCs for quantitative risk evaluation in one or more of the three EUs evaluated in the risk assessment.  

A discussion of metals concentrations detected in soil relative to facility background concentrations is 

presented in Section 5.2.  Section 5.2 states that metals concentrations in soil samples are generally 

similar to background soil concentrations, with the possible exception of aluminum, antimony, and lead at 

a few locations.  Of these metals, only aluminum was identified as a COPC for surface or subsurface soil 

in the three EUs. Antimony was identified as a COPC for subsurface soil in the grass and gravel areas, 

and lead was not identified as a COPC for soil in any area. However, as shown in Tables 7-38 and 7-39, 
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the results of the risk assessment indicate the HIs and ILCRs calculated for the metals selected as 

COPCs for the three soil EUs did not exceed U.S. EPA goals (i.e., target organ specific HIs were less 

than unity and ILCRs calculated for exposure to arsenic in soil were less than or within the U.S. EPA’s 

target risk range).  Furthermore, the concentrations (and risks) for arsenic are uniform across the site, 

indicating that the levels of arsenic in soil are naturally occurring.  Based on the above analysis, the 

inclusion of metals in the quantitative risk assessment may result in a slight overestimation of risks but 

does not affect the results and conclusions of the risk assessment. 

 

In summary, inclusion of metals in the quantitative risk assessment for soil, sediment, surface water, and 

groundwater without considering background does not greatly impact risk assessment conclusions. 

 

Uncertainty Associated with Elevated Turbidity in Groundwater and Surface Water Samples  

Another significant source of uncertainty for the risk estimates developed for groundwater and surface water 

exposure is the fact that elevated concentrations of some metals (e.g., aluminum, arsenic, lead, iron, and 

vanadium) selected as COPCs appear to be, in part, the result of particulate matter in unfiltered samples. 

As discussed in Sections 7.2.3.9 and 7.5.2, this was evident in shallow, intermediate, and deep permanent 

monitoring well samples, in temporary well samples, and in surface water samples.  The concentrations of 

several metals identified as risk drivers in groundwater at SWMU 8 (i.e., aluminum, arsenic, iron, and 

vanadium) appear to be noticeably affected by high turbidity levels while other metals such as manganese 

are not. Elevated turbidity readings were reported for unfiltered samples, and metal concentrations reported 

for the unfiltered samples significantly exceed concentrations reported for filtered samples. Risks based on 

the samples with high turbidity readings might be greatly overestimated because groundwater that is highly 

turbid is unlikely to be used as a domestic water supply source and/or is often filtered before being used for 

drinking and other residential uses.   
 

7.6.2 Uncertainty in the Exposure Assessment 

Uncertainty in the exposure assessment arises because of the methods used to calculate EPCs, the 

determination of land use conditions, the selection of receptors and scenarios, and the selection of 

exposure parameters.  Each of these is discussed below.  

 

Land Use 

The current land use patterns at NSWC Crane are well established, thereby limiting the uncertainty 

associated with land use assumptions.  Land use at SWMU 8 is currently limited and is expected to be 

limited in the future as long as NSWC Crane remains an active base (i.e., occupational workers, 
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maintenance workers, and potential and infrequent trespassers are the only current and likely future 

receptors).  To be conservative, risks to potential current and future construction workers, current and 

future recreational users, and hypothetical future residents were estimated for the site.  

 

Exposure Point Concentrations  

Uncertainty is associated with the use of the 95-percent UCL on the mean concentration as the EPC.  As 

a result of using the 95-percent UCL, the estimations of potential risk for the RME scenario are most likely 

overstated because the UCL is a representation of the upper limit that potential receptors would be 

exposed to over the entire exposure period.  In some cases (because data sets contained less than 10 

samples or because the UCL was greater than the maximum concentration), the maximum concentration 

was used as the EPC.  Use of the maximum concentration tends to overestimate potential risks because 

receptors are assumed to be exposed continuously to the maximum concentration for the entire exposure 

period.  Uncertainty is also introduced when non-detects are assigned a value of one-half the sample-

specific quantitation limit in the calculation of the EPC.  This may either overstate or understate the risks 

to the receptors. 

 

There is uncertainty in assuming that current groundwater and surface water concentrations will not 

change in the future, and this would introduce additional uncertainty in the EPC and risks for any 

groundwater or surface water COPCs.  Concentrations in groundwater and surface water may diminish 

over time due to natural attenuation processes involving source depletion and dilution.  This is an 

important consideration for SWMU 8 because contaminated surface water and sediment will be removed 

from the Building 106 Pond in the near future.  Because the pond is considered to be the primary source 

of  VOC contamination in groundwater and surface water, the VOC concentrations in these media will 

likely decrease over time. 

 

As discussed in Section 7.3.3, the risks calculated for groundwater were based on COPC concentrations 

in the most contaminated permanent monitoring wells. Concentrations in well 08GWT006 were used to 

estimate risks for the shallow groundwater zone. In the intermediate zone, the averages of concentrations 

for locations MWT001, MWT003, MWT005 were used as EPCs for organics, and concentrations reported 

for sample 08GWT00901 were used as EPCs for metals.  In order to eliminate some of the uncertainty 

associated with use of the most contaminated samples to estimate groundwater risks, risk estimates for 

COPC concentrations detected in the other permanent and temporary wells were also calculated 

assuming residential exposures and are presented in the following table. 
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Groundwater Sample Turbidity Cancer Risks Noncancer Effects 

 (NTU) Total Residential ILCR Adult Resident HI Child Resident HI 
08GWT00201(S-Perm) 1.2 2E-04 1 4 
08GWT00401(S-Perm) 9.3 3E-04 6 19 
08GWT00601(S-Perm) >1000 1E-03 18 60 
08GWT00801(S-Perm) 2.3 1E-05 1 3 
08GWTW001(S-Temp) >1000 1E-04 3 10 
08GWTW002(S-Temp) 980 3E-03 9 31 
08GWTW003(S-Temp) 7.1 7E-04 5 17 
08GWTW004(S-Temp) >1000 2E-04 8 28 
08GWTW006(S-Temp)* NA 5E-05 0.8 3 
08GWT00101(I-Perm) 8.7 3E-03 2 8 
08GWT00301(I-Perm) 9.2 1E-03 2 6 
08GWT00501(I-Perm) 8.29 1E-04 9 30 
08GWT00901(I-Perm) 4.9 3E-05 15 53 
08GWT01201(I-Perm)* 3 5E-06 0.006 0.02 
08GWT01001(D-Perm) 8.05 1E-04 0.5 2 
08GWT01101(D-Perm) 108 1E-04 3 10 
08GWT01301(D-Perm)* >1000 No COPCs Detected 
08GWT01401(D-Perm)* >1000 No COPCs Detected 
 
S-Perm = Shallow Zone Permanent Monitoring Well  S-Temp = Shallow Temporary Well 
I-Perm = Intermediate Zone Permanent Monitoring Well * = Sample analyzed for organic chemicals only 
D-Perm = Deep Zone Permanent Monitoring Well  
NA = Not available 
 

The elevated ILCRs shown in the table are mainly due to exposure to VOCs and arsenic.  The risks from 

VOCs in intermediate zone wells are generally greater than risks from VOCs in the shallow wells by as 

much as an order of magnitude, primarily because of TCE concentrations in samples 08GWT00101 and 

08GWT00301. In most cases, elevated arsenic concentrations appear to be related to high turbidity 

readings. The elevated HIs for adult and child residents shown above are mainly due to exposure to 

several metals (especially, aluminum, arsenic, iron, manganese, and vanadium).  Turbidity in the samples 

appears to be an important factor in the risks for these metals, but a cause/effect relationship between 

turbidity and risk is not evident in all samples (e.g., 08GWT00901). 

 

Exposure Routes and Receptor Identification 

The determination of various receptor groups and exposure routes of potential concern was based on 

current land use observed at the site and the anticipated future land use.  Therefore, the uncertainty 

associated with the selection of exposure routes and potential receptors is minimal because they are 
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considered to be well defined.  Although residential use of groundwater was evaluated as an exposure 

scenario, groundwater is not currently used at the site nor is it expected to be used in the future.  

Therefore, the evaluation of direct exposure to groundwater performed in this baseline HHRA was 

included primarily to aid in risk management decision making. 

 

Exposure Parameters 

Each exposure factor (for RME and CTE scenarios) selected for use in the risk assessment has some 

associated uncertainty.  Generally, exposure factors are based on surveys of physiological and lifestyle 

profiles across the United States.  The attributes and activities studied in these surveys generally have a 

broad distribution.  To avoid underestimation of exposure, in most cases, the U.S. EPA guidelines (1991 

and 1993a) on the RME receptor were used, which generally specify the use of the 95th percentile for 

most parameters.  Therefore, the selected values for the RME receptor represent the upper bound of the 

observed or expected habits of the majority of the population. 

 

Generally, the uncertainty can be assessed quantitatively for many assumptions made in determining 

factors for calculating exposures and intakes.  Many of these parameters were determined from statistical 

analyses on human population characteristics.  Often, the database used to summarize a particular 

exposure parameter (i.e., body weight) is quite large.  Consequently, the values chosen for such variables 

in the RME scenario have low uncertainty.   

 

For many parameters for which limited information exists (i.e., dermal absorption of chemicals from soil), 

greater uncertainty exists.  For example, current U.S. EPA guidance (2004a) does not provide dermal 

absorption factors for exposure to VOCs and most metals (except arsenic and cadmium) in soil.  

Therefore, risks for dermal contact from soil are not evaluated for VOCs and most metals in this risk 

assessment.  Consequently, risks from exposure to soil may be underestimated. 

 

Many of the exposure parameters used to calculate exposures and risks in this report were selected from 

a distribution of possible values, including U.S. EPA guidance (1991 and 1993a) and dermal guidance 

(U.S. EPA, 1997a and 2004a).  For the RME scenario, the value representing the 95th percentile is 

generally selected for each parameter to ensure that the assessment bounds the actual risks from a 

postulated exposure.  This risk number is used in risk management decisions but does not indicate what 

a more average or typical exposure might be or what risk range might be expected for individuals in the 

exposed population.   
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To address these issues, U.S. EPA (1992) has suggested the use of the CTE receptor, whose intake 

variables are often set at approximately the 50th-percentile of the distribution.  The risks for this receptor 

seek to incorporate the range of uncertainty associated with various intake assumptions.  Some of the 

parameters presented in this risk assessment were estimated using professional judgment, although U.S. 

EPA does provide limited guidance for the CTE evaluation (1993).   

 

Uncertainty Associated with Exposures to Surface Water and Sediment in the Building 106 Pond 

As discussed in Sections 5.3, 5.4, and 7.2.3, VOC concentrations in surface water and sediment samples 

collected from the Building 106 Pond exceeded risk-based screening levels and IDEM default closure 

levels.  The HHRA assumed that receptors would be exposed to surface water and sediment on an 

infrequent basis (1 day a week for recreational users and hypothetical residents and 1 day every other 

week for trespassers and maintenance workers).  If the receptors are exposed to these media on a more 

frequent basis than was assumed in the HHRA, the risks would be greater than those presented in 

Section 7.5.  For most VOCs, the ILCRs and HIs for exposures to surface water and sediment are low 

enough that, even if the exposure frequency was changed from 1 day a week to 7 days a week, the 

ILCRs and HIs (on a target organ basis) would still be within acceptable levels.  However, as discussed 

previously, surface water and sediment in the Building 106 Pond will be remediated in the near future, 

and exposure to these media will no longer be a concern. 

 

Uncertainty Associated with Risk Estimates for Occupational Workers and Hypothetical Residents 

There is uncertainty in risk estimates developed for both the occupational worker and hypothetical resident 

because the HHRA did not assume that these receptors would be directly exposed to subsurface soil 

contamination.  In order to determine the effects of possible exposure to subsurface soil, risk estimates were 

calculated for occupational workers and hypothetical residents assuming that these receptors are exposed 

to subsurface soil contamination (i.e., assuming that subsurface soils are excavated and distributed across 

surface soils).  The risks were calculated for subsurface soil in the vicinity of the Building 106 Pond, in the 

grass and gravel areas, and under Building 106.  The results of the subsurface soil evaluation was that 

ILCRs for occupational workers and hypothetical future residents were within U.S. EPA’s target risk range of 

10-4 to 10-6 in the three areas.  HIs for occupational workers and hypothetical future residents developed on 

a target organ-specific basis were less than 1, indicating that potential adverse noncarcinogenic health 

effects are not anticipated under the defined conditions. The results of the subsurface soil evaluation are 

presented in the following tables.   
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Risk Estimates for Exposure of Future Residents and Occupational Worker to COPCs in 

Subsurface Soil in the Vicinity of the Building 106 Pond (RME) 

Receptor Hazard Index (HI) Incremental Lifetime Cancer 
Risk (ILCR) 

Occupational Worker 0.2 6 x 10-6

Future Child Resident 3 --- 
Future Adult Resident 0.3 --- 
Total Residential (Child + Adult) NA 2 x 10-5

 

Risk Estimates for Exposure of Future Residents and Occupational Worker to COPCs in 
Subsurface Soil in the Grass and Gravel Areas (RME) 

Receptor Hazard Index (HI) Incremental Lifetime Cancer 
Risk (ILCR) 

Occupational Worker 0.2 6 x 10-6

Future Child Resident 3 --- 
Future Adult Resident 0.3 --- 
Total Residential (Child + Adult) NA 2 x 10-5

 

Risk Estimates for Exposure of Future Residents and Occupational Worker to COPCs in 
Subsurface Soil – Building 106 and Surrounding Pavement (RME) 

Receptor Hazard Index (HI) Incremental Lifetime Cancer 
Risk (ILCR) 

Occupational Worker 0.1 3 x 10-6

Future Child Resident 2 --- 
Future Adult Resident 0.2 --- 
Total Residential (Child + Adult) NA 1 x 10-5

 

Potential Risks Associated with the Migration of Chemicals from Groundwater through Building 
Foundations into Indoor Air 

As discussed in Section 7.2.3.9, several VOCs were detected in shallow and intermediate zone 

groundwater at concentrations exceeding the screening levels for migration from groundwater through 

building foundations and into indoor air.  Exposures by hypothetical residents to COPCs that have 

migrated from groundwater into indoor air were evaluated with U.S. EPA’s Johnson and Ettinger 

volatilization model (2004c).  Results of the evaluation are presented and discussed in the following 

paragraphs.  Printouts for the Johnson and Ettinger volatilization model are presented in Appendix I. 
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Risks for Exposure to Indoor Air – Migration of VOCs from Shallow Groundwater 

HIs for hypothetical child (HI = 0.01) and adult (HI = 0.003) residents exposed to COPCs assumed to 

migrate from shallow zone groundwater through building foundations into indoor air are less than unity, 

indicating that adverse noncarcinogenic effects are not anticipated for these receptors under the defined 

exposure conditions.  The ILCRs for hypothetical child (ILCR = 1 x 10-7), adult (ILCR = 1 x 10-7), and 

lifelong residents (ILCR = 2 x 10-7) exposed to COPCs migrating from groundwater through building 

foundations into indoor air are less than the U.S. EPA’s target risk range of 1 x 10-4 to 1 x 10-6. 

 

Risks for Exposure to Indoor Air – Migration of VOCs from Intermediate Zone Groundwater 

HIs for hypothetical child (HI = 0.4) and adult (HI = 0.1) residents exposed to COPCs assumed to migrate 

from intermediate zone groundwater through building foundations into indoor air are less than unity, 

indicating that adverse noncarcinogenic effects are not anticipated for these receptors under the defined 

exposure conditions.  The ILCRs for hypothetical child (ILCR = 2 x 10-5), adult (ILCR = 2 x 10-5), and 

lifelong residents (ILCR = 4 x 10-5) exposed to COPCs that have migrated from groundwater through 

building foundations into indoor air are within the U.S. EPA’s target risk range of 1 x 10-4 to 1 x 10-6.   

 

HIs and ILCRs for occupational workers would also be expected to be within acceptable levels because 

these receptors would be exposed to volatiles in indoor air on a less frequent basis than residential 

receptors.  In addition, industrial facilities are typically larger than residential housing units and have 

larger air exchange rates, which would result in lower indoor air concentrations. 

 

The results of the vapor intrusion modeling are subject to the following sources of uncertainty: 

 

• The model assumes that the areal extent of contamination is greater than that of the building floor in 

contact with the soil and that the contamination is homogeneously distributed within the zone of 

contamination.  At SWMU 8, the areal extent of contamination in groundwater is greater than the size 

of the building used in the evaluation, but the contamination is not homogenously distributed in 

groundwater. 

 

• The model does not take into account transformation processes such as biodegradation.  As 

discussed in Section 6, biodegradation of VOCs appears to be occurring in groundwater at SWMU 8. 
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• The model assumes an infinite source.  As discussed previously, the source of the VOC 

contamination (the Building 106 Pond) will be remediated, and VOCs should no longer be released to 

soil and groundwater at SWMU 8. 

 

7.6.3 Uncertainty in the Toxicological Evaluation 

Uncertainties associated with the toxicity assessment (determination of RfDs and CSFs and use of 

available criteria) are presented in this section. 

 

Derivation of Toxicity Criteria 

Uncertainty associated with the toxicity assessment is associated with hazard assessment and 

dose-response evaluations for the COPCs.  The hazard assessment deals with characterizing the nature 

and strength of the evidence of causation or the likelihood that a chemical that induces adverse effects in 

animals will also induce adverse effects in humans.  Hazard assessment of carcinogenicity is evaluated 

as a weight-of-evidence determination using the U.S. EPA methods.  Positive animal cancer test data 

suggest that humans contain tissue(s) that may manifest a carcinogenic response; however, the animal 

data cannot necessarily be used to predict the target tissue in humans.  In the hazard assessment of 

noncancer effects, however, positive animal data often suggest the nature of the effects (i.e., the target 

tissues and type of effects) anticipated in humans. 

 

Uncertainty in hazard assessment arises from the nature and quality of the animal and human data. 

Uncertainty is reduced when similar effects are observed across species, strain, sex, and exposure route; 

when the magnitude of the response is clearly dose related; when pharmacokinetic data indicate a similar 

fate in humans and animals; when postulated mechanisms of toxicity are similar for humans and animals; 

and when the COC is structurally similar to other chemicals for which the toxicity is more completely 

characterized.   

 

Uncertainty in the dose-response evaluation includes the determination of a CSF for the carcinogenic 

assessment and derivation of an RfD for the noncarcinogenic assessment.  Uncertainty is introduced 

from interspecies (animal to human) extrapolation, which, in the absence of quantitative pharmacokinetic 

or mechanistic data, is usually based on consideration of interspecies differences in basal metabolic rate. 

Uncertainty also results from intraspecies variation.  Most toxicity experiments are performed with animals 

that are very similar in age and genotype, so intragroup biological variation is minimal, but the human 

population of concern may reflect a great deal of heterogeneity, including unusual sensitivity or tolerance 

to the COPC.  Even toxicity data from human occupational exposure reflect a bias because only those 
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individuals sufficiently healthy to attend work regularly (the "healthy worker effect") and those not 

unusually sensitive to the chemical are likely to be occupationally exposed.  Finally, uncertainty arises 

from the quality of the key study and the database from which the quantitative estimate is derived.  For 

cancer effects, the uncertainty associated with dose-response factors is mitigated by assuming the 

95-percent upper bound for the slope factor.  Another source of uncertainty in carcinogenic assessment is 

the method by which data from high doses in animal studies are extrapolated to the dose range expected 

for environmentally exposed humans.  The linearized multistage model, which is used in nearly all 

quantitative estimations of human risk from animal data, is based on a nonthreshold assumption of 

carcinogenesis.  Evidence suggests however, that epigenetic carcinogens, as well as many genotoxic 

carcinogens, have a threshold below which they are noncarcinogenic.  Therefore, the use of the 

linearized multistage model is conservative for chemicals that exhibit a threshold for carcinogenicity. 

 

For noncancer effects, additional uncertainty factors may be applied in the derivation of the RfD to 

mitigate poor quality of the key study or gaps in the database.  Additional uncertainty for noncancer 

effects arises from the use of an effect level in the estimation of an RfD, because this estimation is 

predicated on the assumption of a threshold less than which adverse effects are not expected.  

Therefore, an uncertainty factor is usually applied to estimate a no-effect level.  Additional uncertainty 

arises in estimation of an RfD for chronic exposure from subchronic data.  Unless empirical data indicate 

that effects do not worsen with increasing duration of exposure, an additional uncertainty factor is applied 

to the no-effect level in the subchronic study.  Uncertainty in the derivation of RfDs is mitigated by the use 

of uncertainty and modifying factors that normally range between 3 and 10.  The resulting combination of 

uncertainty and modifying factors may reach 1,000 or more. 

 

The derivation of dermal RfDs and CSFs from oral values may cause uncertainty.  This is particularly the 

case when no gastrointestinal absorption rates are available in the literature or when only qualitative 

statements regarding absorption are available. 

 

Uncertainty Associated with Evaluation of the Dermal Exposure Pathway  

According to RAGS Part E (U.S. EPA, 2004a), risks for dermal absorption of inorganics in soil are to be 

quantitatively evaluated for arsenic and cadmium only.  Therefore, risks from dermal exposure to aluminum, 

antimony, iron, manganese, thallium, and vanadium in soils and/or sediment were not quantified in the risk 

assessment. Consequently, potential risks for these media may be underestimated as a result of the 

exclusion of these constituents from the dermal risk assessment calculations.  The following paragraphs 

provide further discussion regarding the uncertainty associated with the evaluation of the dermal absorption 

of metals from soil and sediment.  
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The model for dermal exposure to soil and sediment assumes that only a very thin layer of soil of constant 

thickness is available for contaminant transfer to the stratum corneum and that a constant amount of 

contaminant, proportional to the soil concentration, will be absorbed per unit area of skin and per exposure 

event.  However, adherence to skin varies with such factors as particle size, soil type, and organic carbon 

content.  As estimated by U.S. EPA (2004a), the absorbed dermal dose could vary by as much as a factor 

of 50 from the model estimates, even assuming that activity patterns leading to the exposure duration 

applied in the experimental trials used to develop absorption factors. 

 

Experimental determination of absorption rates indicates that interspecies differences are considerable, 

which, along with other variables related to condition and age of skin, differences in lag time, and site of 

application effects, yields appreciable uncertainty in estimated dermal exposures using published 

chemical-specific permeation functions.  In addition, literature data indicate a variation by as much as a 

factor of 300 in chemical absorption rates for skin in different anatomical areas of the body.  It should also 

be noted that children generally have greater absorption rates than adults. 

 

Uncertainty Associated with Toxicity Criteria for TCE 

As noted in Section 7.4.1.4, toxicity criteria (i.e., RfDs, CSFs) for TCE are not currently published on the 

U.S. EPA’s IRIS database or in HEAST.  The toxicity criteria developed by the CA EPA (2002) were used 

for TCE in this risk assessment.  U.S. EPA has published draft toxicity values for TCE in a recent 

technical document (2001).  The draft toxicity criteria are currently undergoing peer review.  A range of 

CSFs [0.02 to 0.4 (mg/kg/day)-1], as opposed to a single recommended value, is presented in the recent 

guidance.  The draft CSFs are 2 to 30 times higher than the CA EPA CSF [0.013 (mg/kg/day-1].  The draft 

oral RfD is 0.0004 mg/kg/day compared to the CA EPA RfD of 0.5 mg/kg/day.  TCE was identified as a 

COPC in groundwater, pond and tributary surface water, and pond sediment.  Risks for exposures to TCE 

in pond and tributary surface water were within acceptable levels using the CA EPA toxicity values and 

would be within acceptable levels if the draft U.S. EPA criteria had been used in the calculations. Risks 

for exposures to TCE in pond sediment were within acceptable levels using the CA EPA toxicity values 

but would not be within acceptable levels if the draft U.S. EPA criteria had been used in the calculations. 

Risks for exposures to TCE in groundwater exceeded acceptable levels using the CA EPA toxicity 

volumes and would also exceed acceptable levels if the draft U.S. EPA toxicity values had been used in 

the calculations.  Therefore, the conclusions of the HHRA would be the same for groundwater and 

surface water if the draft U.S. EPA toxicity values had been used in the calculations instead of the CA 

EPA values but would have been different for pond sediment.  However, as indicated previously, the 

sediment in the Building 106 Pond will be removed in remedial activities planned for SWMU 8. 
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In addition, as indicated in Section 7.4.1.4, in December 2005, the State of Indiana proposed alternate 

CSFs for TCE.  These proposed CSFs are within the draft U.S. EPA range cited in the preceding 

paragraph. The State has proposed an oral slope factor of 0.034 (mg/kg/day)-1 for commercial exposures 

and an oral CSF of 0.1 (mg/kg/day)-1 for residential exposures.  If the proposed Indiana CSFs had been 

used in the SWMU 8 HHRA, the conclusions of the HHRA would be the same for groundwater and 

surface water. The risks for exposure to TCE in pond sediment would be different for hypothetical future 

residents (i.e., would be unacceptable) but would be acceptable for workers if the proposed State values 

were used. 

 

Uncertainty Associated with Toxicity Criteria for Aluminum and Iron 

NCEA provisional RfDs were used to evaluate noncarcinogenic effects from exposure to aluminum and 

iron.  The provisional RfDs for these chemicals are based on allowable intakes rather than adverse effect 

levels.  Therefore, there is some degree of uncertainty associated with the use of the RfDs. Some U.S. 

EPA regions (e.g., Region 1) consider the use of the oral RfD for aluminum and iron inappropriate and 

recommend that these metals not be evaluated quantitatively in risk assessments. 

 

Alternate RfD for Iron 

As previously discussed, there is uncertainty associated with the toxicity data for iron.  The RfD for iron is 

based on the recommended daily allowance (RDA) for adult human nutrition.  Children and adolescents 

require more iron in their diets than adults do; consequently, using an RfD based on the adult RDA for 

iron to evaluate exposures to children results in an overestimation of the risks for children.  When the HI 

for exposures to iron by children exceeds unity, U.S. EPA Region 3 recommends recalculating the HI 

using an RfD of 1.1 mg/kg/day (instead of the 0.3 mg/kg/day provided in IRIS).  If this value was used to 

estimate risks for children, the HQs calculated for iron would decrease by a factor of 1.1/0.3.  Therefore, 

the risk estimates calculated for iron may be overestimated.  The HIs for the child resident assumed to be 

exposed to shallow, intermediate, and deep zone groundwater were 14, 3, and 4, respectively.  If the 

alternate RfD was used, the HQ for shallow groundwater would be 4 and would still exceed the goal of 

unity (1.0) for the RME.  However, the HQs for iron in the intermediate and deep zones would be less 

than unity if the alternate RfD was used.  In addition, the HQ for the CTE for shallow groundwater would 

be less than unity. The HQs for child exposure to iron in other media were less than unity and therefore 

the overestimation is not significant.   
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Alternate RfD for Manganese 

The oral RfD for manganese listed in the Region 9 PRG table (0.024 mg/kg/day) was used to calculate 

risks for ingestion of groundwater. This value includes a modification factor of 3 and an adjustment factor 

for the dietary contribution, which is applied to the non-dietary RfD (0.14 mg/kg/day) presented in IRIS.  

IRIS indicates that an adjustment for the dietary contribution should be subtracted from this allowable 

intake.  Using the modified and adjusted RfD results in risk estimates six times higher than if the non-

dietary RfD were used.  If the non-dietary RfD was used for shallow and intermediate zone groundwater, 

the HQs for manganese for the future child resident would still exceed the goal of unity.  However, the HQ 

for manganese would be less than unity for the deep groundwater zone if the non-dietary RfD was used.  

 

Uncertainty in the Toxicity Criteria for Chromium 

Toxicity criteria are available for different forms of chromium, which is considered to be more toxic in the 

hexavalent state.  Because there is no evidence that hexavalent chromium is present at the SWMU 8, 

speciation analyses were not performed for any media at the SWMU.  Risks associated with this chemical 

were assessed by conservatively assuming that 100 percent of the reported total chromium result is 

attributable to hexavalent chromium.  Therefore, the risks calculated for chromium in groundwater and 

surface water were likely overestimated.  However, because the HQs calculated for chromium in these 

media were less than unity, the uncertainty introduced into the risk assessment is minimal.  

 

7.6.4 Uncertainty in the Risk Characterization 

Uncertainty in risk characterization resulted from assumptions made regarding additivity of effects from 

exposure to multiple COPCs from various exposure routes.  High uncertainty exists when summing 

noncancer risks for several substances across different exposure pathways.  This assumes that each 

substance has a similar effect and/or mode of action.  Even when compounds affect the same target 

organs, they may have different mechanisms of action or differ in their fate in the body, so additivity may 

not have been an appropriate assumption.  However, the assumption of additivity was considered 

acceptable because in most cases it represented a conservative estimate of risk. 

 

Risks to any individual may also have been overestimated by summing multiple assumed exposure pathway 

risks for any single receptor.  Although every effort was made to develop reasonable scenarios, not all 

individual receptors may have been exposed via all pathways considered. 

 

Also, the risk characterization did not consider antagonistic or synergistic effects.  Little or no information 

was available to determine the potential for antagonism or synergism for the COPCs.  Because 
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chemical-specific interactions could not be predicted, the likelihood for risks to be over predicted or under 

predicted could not be defined, but the methodology used was based on current U.S. EPA guidance. 

 

7.7 SUMMARY AND CONCLUSIONS 

This section summarizes the results of the HHRA performed for SWMU 8. 

 

The baseline HHRA for the SWMU 8 was performed to characterize the potential risks to likely human 

receptors under current and potential future land use.  Potential receptors under current land use are 

maintenance workers, occupational workers, and adolescent trespassers.  Potential receptors under 

future land use are construction workers, child and adult recreational users, and hypothetical child and 

adult residents.  Although future land use is likely to be the same as current land use, the potential future 

receptors were evaluated in the baseline HHRA primarily for decision-making purposes. 

 

The list of direct contact COPCs for SWMU 8 is as follows: 

 

• Surface soil in the vicinity of the Building 106 Pond – benzo(a)pyrene, aluminum, arsenic, iron, 

manganese, and vanadium. 

 

• Subsurface soil in the vicinity of the Building 106 Pond – benzo(a)pyrene, aluminum, antimony, 

arsenic, iron, manganese, and vanadium. 

 

• Surface soil in the grass and gravel areas around Buildings 106 and 107  – benzo(a)pyrene, 

benzo(b)fluoranthene, dibenzo(a,h)anthracene, aluminum, arsenic, iron, manganese, and vanadium. 

 

• Subsurface soil in the grass and gravel areas around Buildings 106 and 107 – aluminum, arsenic, 

iron, manganese, thallium, and vanadium. 

 

• Surface soil under Building 106 and surrounding pavement – benzo(a)pyrene, 

dibenzo(a,h)anthracene, aluminum, arsenic, iron, and vanadium. 

 

• Subsurface soil under Building 106 and surrounding pavement – aluminum, arsenic, iron, and 

vanadium. 

 

• Surface Soil under Building 107 and surrounding pavement – None. 
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• Subsurface Soil under Building 107 and surrounding pavement – None. 

 

• Groundwater, Shallow Bedrock and Overburden Zone - 1,1,1-TCA, 1,1,2-TCA, 1,1-DCA, 1,1-DCE, 

1,2-DCA, benzene, chloroethane, cis-1,2-DCE, toluene, trans-1,2-DCE, TCE, vinyl chloride, 

1,4-dioxane, 3&4 methylphenol, aluminum, antimony, arsenic, barium, beryllium, cadmium, 

chromium, cobalt, iron, lead, manganese, thallium, and vanadium. 

 

• Groundwater, Intermediate Zone - 1,1,1-TCA, 1,1,2-TCA, 1,1-DCA, 1,1-DCE, 1,2-DCA, chloroform, 

cis-1,2 DCE, PCE, trans-1,2-DCE, TCE, vinyl chloride, 1,4-dioxane, aluminum, arsenic, cobalt, iron, 

manganese, nickel. 

 

• Groundwater, Deep Zone - 1,4-dioxane, aluminum, arsenic, iron, manganese, and vanadium. 

 

• Surface Water, Building 106 Pond - 1,1-DCA, 1,1-DCE, 2-butanone, 4-methyl-2-pentanone, 

chloroethane, cis-1,2-DCE, toluene, TCE, vinyl chloride, xylenes, 2-Methylnaphthalene, aluminum, 

antimony, arsenic, barium, cadmium, chromium, copper, iron, lead, manganese, vanadium, zinc. 

 

• Surface Water, Tributaries - cis-1,2-DCE, TCE, vinyl chloride, aluminum, arsenic, chromium, iron, 

lead,  manganese, thallium, vanadium. 

 

• Surface Water, Main Stream - aluminum, iron, manganese. 

 

• Sediment, Building 106 Pond - 1,1,1-TCA, 1,1-DCA, 1,1-DCE, chloroethane, cis-1,2-DCE,  

trans-1,2-DCE,  TCE, benzo(a)pyrene, arsenic, iron, vanadium, and perchlorate. 

 

• Sediment, Tributaries - benzo(a)pyrene, aluminum, arsenic, iron, manganese, and vanadium. 

 

• Sediment, Main Stream - aluminum, arsenic, iron, manganese, and vanadium. 

 

In addition to the COPCs based on direct contact listed above, COPCs were also identified for migration 

from soil to groundwater and for migration from groundwater through building foundations into indoor air 

(See Section 7.2.3).  Section 7.2.3 also presents comparisons of concentrations in filtered groundwater 

and surface water samples to screening criteria. 
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Risk Assessment Results - Exposure to Soil 

Quantitative estimates of noncarcinogenic and carcinogenic risks (HIs and ILCRs, respectively) were 

developed for potential human receptors.  Target organ-specific HIs for the all receptors assumed to be 

exposed to surface soil and subsurface soil under the RME scenario are less than or equal to unity (1).   

 

ILCRs for all receptors exposed to surface and subsurface soil were less than or within U.S. EPA’s target 

risk range of 1 x 10-4 to 1 x 10-6. 

 

Risk Assessment Results - Exposure to Surface Water and Sediment 

Target organ-specific HIs for the all receptors assumed to be exposed to surface water and sediment 

under the RME scenario are less than or equal to unity.   

 

ILCRs for all receptors exposed to surface water and sediment were less than or within U.S. EPA’s target 

risk range of 1 x 10-4 to 1 x 10-6. 

 

Although the risks calculated for direct contact with surface water and sediment in the Building 106 Pond 

were acceptable, the contamination from the pond, especially VOCs, has likely impacted other site media.  

For example, the sediment in the pond is the likely source of the COPCs that were identified for 

groundwater.  This is one reason why remediation of the pond is warranted. 

 

Risk Assessment Results - Exposure to Groundwater 

Shallow Bedrock and Overburden 

Target organ-specific HIs for the potable use of shallow groundwater by hypothetical child and adult 

residents exceeded unity. Aluminum, arsenic, iron, manganese, and vanadium were the major 

contributors to the HI for hypothetical child residents.  Aluminum, arsenic, iron, and manganese were the 

major contributors to the HI for adult residents.  High turbidity readings were reported for the sample on 

which risks to shallow groundwater were based; the elevated concentrations of aluminum, arsenic, iron, 

and vanadium in the sample are likely due to the presence of suspended matter in the sample. 

 

The ILCRs for domestic use of shallow groundwater by hypothetical future residents exceeded U.S. 

EPA’s target risk range.  Arsenic was the major contributor to the ILCRs for shallow groundwater (ILCR 

greater than 1 x 10-4). Vinyl chloride (ILCR greater than 1 x 10-5), TCE, and 1,4-dioxane (ILCRs between 

1 x 10-5  and 1 x 10-6) were minor contributors to the ILCRs.  As stated above, the elevated concentration 
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of arsenic used to estimate risks was likely due to the presence of suspended matter in the unfiltered 

groundwater sample.  The concentrations of arsenic in most shallow groundwater samples and the 

average arsenic concentration in the shallow overburden/bedrock were less than the MCL.  

 

Intermediate Zone 

HIs for the potable use of intermediate zone groundwater by occupational workers, child recreational 

users, hypothetical child residents and hypothetical adult residents exceeded unity.  Manganese was the 

major contributor to the HIs for occupational workers, child recreational users, and hypothetical adult 

residents. 1,1-DCE, TCE, iron, manganese, and nickel were the major contributors to the HI for 

hypothetical child residents.   

 

ILCRs for domestic use of intermediate zone groundwater by occupational workers and hypothetical 

future residents exceeded U.S. EPA’s target risk range.  TCE was the major contributor to the ILCRs for 

intermediate zone groundwater (ILCR greater than 1 x 10-4). Several other VOCs, 1,4-dioxane, and 

arsenic (ILCRs less than 1 x 10-4 but greater than 1 x 10-6) were minor contributors to the ILCRs.   

 

Deep Zone 

HIs for the potable use of deep zone groundwater by hypothetical future child residents exceeded unity.  

Iron and manganese were the major contributors to the HI for the child resident. 

 

ILCRs for domestic use of deep zone groundwater for all potential receptors evaluated were within U.S. 

EPA’s target risk range.  

 

Risk Assessment Results - Exposure to Lead 

Exposures to lead in surface water (the Building 106 Pond and tributaries) and in shallow groundwater 

were evaluated using U.S. EPA’s IEUBK Model.  The IEUBK Model analysis indicated that blood-lead 

levels for children based on exposure to average concentrations at SWMU 8 did not exceed the U.S. EPA 

goal that no more than 5 percent of exposed children should exceed the 10 µg/L blood-lead level of 

concern. 

 

In summary, no significant potential human health risks are expected for exposures to surface soil, surface 

water, and sediment under current or future land use at SWMU 8.  Noncarcinogenic and/or carcinogenic 

risks exceeded U.S. EPA risk benchmarks for occupational workers, child and adult recreational users, and 

hypothetical child and adult residents using groundwater as a potable water supply.   VOCs, 1,4-dioxane, 
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and several metals were the major contributors to the risks for shallow and intermediate zone 

groundwater.  Iron and manganese were the major contributors to the risks for deep zone groundwater.  

As discussed in the risk assessment, the risk estimates were subject to a number of significant 

uncertainties.  Among these is the fact that background was not used in the COPC screening process, 

concentrations of metals in some groundwater samples appear to be elevated because of suspended 

matter in the samples, and groundwater is not currently used at SWMU 8 nor is it expected to be used in 

the future.  In addition, it is expected that the Building 106 Pond, which is considered to be the primary 

source of soil, surface water, sediment, and groundwater contamination at SWMU 8, will be remediated in 

the near future. 
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TABLE 7-1

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL IN THE VICINITY OF THE BUILDING 106 POND
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

SWMU 08 Volatile Organic Compounds
near 67-64-1 Acetone 2 J 5 J ug/kg 08SS0080002 2/4 0.993 - 1.06 79 NA 1400000 N 35000000 IDEM No BSL

Building 106 Semivolatile Organic Compounds
Pond 208-96-8 Acenaphthylene 22 22 ug/kg 08SS0090002 1/4 3.76 - 4.01 1200 NA 370000 N(9) 1100000 IDEM No BSL

120-12-7 Anthracene 7 J 7 J ug/kg 08SS0090002 1/4 3.76 - 4.01 1200 NA 2200000 N 47000000 IDEM No BSL
56-55-3 Benzo(a)anthracene 4 J 44 ug/kg 08SS0090002 3/4 4.01 44 NA 620 C 5000 IDEM No BSL
50-32-8 Benzo(a)pyrene 6 J 91 ug/kg 08SS0090002 3/4 4.01 91 NA 62 C 500 IDEM Yes ASL
205-99-2 Benzo(b)fluoranthene 7 J 94 ug/kg 08SS0090002 3/4 4.01 94 NA 620 C 5000 IDEM No BSL
191-24-2 Benzo(g,h,i)perylene 16 J 140 J ug/kg 08SS0090002 2/4 3.76 - 4.01 140 NA 230000 N(10) NA IDEM No BSL
207-08-9 Benzo(k)fluoranthene 8 55 ug/kg 08SS0090002 2/4 3.76 - 4.01 55 NA 6200 C 50000 IDEM No BSL
218-01-9 Chrysene 6 J 65 ug/kg 08SS0090002 3/4 4.01 65 NA 62000 C 500000 IDEM No BSL
53-70-3 Dibenzo(a,h)anthracene 37 J 37 J ug/kg 08SS0090002 1/4 3.76 - 4.01 37 NA 62 C 500 IDEM No BSL
206-44-0 Fluoranthene 9 29 ug/kg 08SS0090002 2/4 3.91 - 4.01 29 NA 230000 N 6300000 IDEM No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 10 J 91 J ug/kg 08SS0090002 2/4 3.76 - 4.01 91 NA 620 C 5000 IDEM No BSL
85-01-8 Phenanthrene 8 16 ug/kg 08SS0090002 2/4 3.91 - 4.01 16 NA 230000 N(10) 470000 IDEM No BSL
129-00-0 Pyrene 8 42 ug/kg 08SS0090002 2/4 3.91 - 4.01 42 NA 230000 N 4700000 IDEM No BSL

Inorganics
7429-90-5 Aluminum 17600 J 24500 J mg/kg 08SS0060002 4/4 --- 24500 5020 - 17400 7600 N NA NA Yes ASL
7440-38-2 Arsenic 5.8 J 8 J mg/kg 08SS0060002 4/4 --- 8 1.1 - 10.2 0.39 C 3.9 IDEM Yes ASL
7440-39-3 Barium 65.3 J 130 J mg/kg 08SS0060002 4/4 --- 130 24.8 - 155 540 N 63000 IDEM No BSL
7440-41-7 Beryllium 0.53 J 0.89 J mg/kg 08SS0060002 4/4 --- 0.89 0.3 - 0.82 15 N 680 IDEM No BSL
7440-43-9 Cadmium 0.46 J 0.67 J mg/kg 08SS0090002 2/4 0.21 - 0.35 0.67 0.05 - 3.6 3.7 N 12 IDEM No BSL
7440-70-2 Calcium 1550 J 15700 J mg/kg 08SS0090002 4/4 --- 15700 53.6 - 35300 NA NA NA No NUT
7440-47-3 Chromium 17.9 J 21.4 J mg/kg 08SS0090002 4/4 --- 21.4 7.7 - 30.6 210 C(11) 430(12) IDEM No BSL
7440-48-4 Cobalt 6.8 J 11.5 J mg/kg 08SS0060002 4/4 --- 11.5 1.8 - 27.1 140 N(13) NA NA No BSL
7440-50-8 Copper 11.7 J 27.9 J mg/kg 08SS0090002 4/4 --- 27.9 3.5 - 23.8 310 N 14000 IDEM No BSL
7439-89-6 Iron 16700 J 24300 J mg/kg 08SS0060002 4/4 --- 24300 7140 - 40800 2300 N NA NA Yes ASL
7439-92-1 Lead 12.8 J 87.7 J mg/kg 08SS0090002 4/4 --- 87.7 6.4 - 21.5 400 400 IDEM No BSL
7439-95-4 Magnesium 1650 J 2290 J mg/kg 08SS0060002 4/4 --- 2290 496 - 2870 NA NA NA No NUT
7439-96-5 Manganese 201 J 412 J mg/kg 08SS0060002 4/4 --- 412 23.2 - 3040 180 N NA NA Yes ASL
7439-97-6 Mercury 0.017 J 0.029 J mg/kg 08SS0070002 4/4 --- 0.029 0.04 - 0.14 2.3 N 100 IDEM No BSL
7440-02-0 Nickel 12.6 J 15.4 J mg/kg 08SS0080002 4/4 --- 15.4 4.6 - 23.7 160 N 6900 IDEM No BSL
7440-09-7 Potassium 1190 J 1700 J mg/kg 08SS0060002 4/4 --- 1700 280 - 1650 NA NA NA No NUT
7440-23-5 Sodium 81.3 J 81.3 J mg/kg 08SS0080002 1/4 48.6 - 51.3 81.3 3.7 - 205 NA NA NA No NUT
7440-62-2 Vanadium 28.6 J 36.8 J mg/kg 08SS0060002 4/4 --- 36.8 14.1 - 48.5 7.8 N NA NA Yes ASL
7440-66-6 Zinc 36.9 J 68.5 J mg/kg 08SS0090002 4/4 --- 68.5 9.4 - 60.2 2300 N 100000 IDEM No BSL

Exposure Point Units Sample with Maximum 
Concentration

Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency 
of Detection

Range of Non-
Detects(2)

Concentration 
Used for 

Screening(3)

Range of 
Background 

Concentrations(4)

U. S. EPA Region 9 
PRG (Residential)(5)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)
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TABLE 7-1

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL IN THE VICINITY OF THE BUILDING 106 POND
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements/To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern
4 - Taken from Table 4-1 of the Final Basewide Background Soil Investigation Report (TtNUS, 2001). J = Estimated value
5 - U.S. EPA Region 9 Preliminary Remediation Goal (PRG).  The noncarcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient N = Noncarcinogen
     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (U.S. EPA Region 9, October 2004, Updated December 28, 2004). NA = Not applicable/not available
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for soil (January 2006). PRG = Preliminary Remediation Goal
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
      Chemicals selected as COPCs are indicated by shaded chemical names. Rationale Codes:
9 - The value for acenaphthene was used as a surrogate for acenaphthylene. For selection as a COPC:
10 - The value for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.   ASL = Above Screening Level
11 - The PRG for residential land use for total chromium is presented.
12 - Value is for hexavalent chromium. For elimination as a COPC:
13 - One-tenth of the noncarcinogenic PRG is less than the carcinogenic PRG; therefore, the one-tenth noncarcinogenic PRG is presented.   BSL = Below Screening Level

  NTX = No Toxicity Data
  NUT = Essential Nutrient

Associated Samples
08SB006
08SB007
08SB008
08SB009
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TABLE 7-2

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SURFACE SOIL IN THE VICINITY OF THE BUILDING 106 POND
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

SWMU 08 Volatile Organic Compounds
near 67-64-1 Acetone 2 J 5 J ug/kg 08SS0080002 2/4 0.993 - 1.06 5 NA NA 6600 28000 No BSL

Building 106 Semivolatile Organic Compounds
Pond 208-96-8 Acenaphthylene 22 22 ug/kg 08SS0090002 1/4 3.76 - 4.01 22 NA NA NA 18000 No BSL

120-12-7 Anthracene 7 J 7 J ug/kg 08SS0090002 1/4 3.76 - 4.01 7 NA NA 650000 51000 No BSL
56-55-3 Benzo(a)anthracene 4 J 44 ug/kg 08SS0090002 3/4 4.01 44 NA NA 160 19000 No BSL
50-32-8 Benzo(a)pyrene 6 J 91 ug/kg 08SS0090002 3/4 4.01 91 NA NA 410 8200 No BSL
205-99-2 Benzo(b)fluoranthene 7 J 94 ug/kg 08SS0090002 3/4 4.01 94 NA NA 490 57000 No BSL
191-24-2 Benzo(g,h,i)perylene 16 J 140 J ug/kg 08SS0090002 2/4 3.76 - 4.01 140 NA NA NA NA No NTX
207-08-9 Benzo(k)fluoranthene 8 55 ug/kg 08SS0090002 2/4 3.76 - 4.01 55 NA NA 490 39000 No BSL
218-01-9 Chrysene 6 J 65 ug/kg 08SS0090002 3/4 4.01 65 NA NA 160 25000 No BSL
53-70-3 Dibenzo(a,h)anthracene 37 J 37 J ug/kg 08SS0090002 1/4 3.76 - 4.01 37 NA NA 1500 18000 No BSL
206-44-0 Fluoranthene 9 29 ug/kg 08SS0090002 2/4 3.91 - 4.01 29 NA NA 310000 880000 No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 10 J 91 J ug/kg 08SS0090002 2/4 3.76 - 4.01 91 NA NA 1400 3100 No BSL
85-01-8 Phenanthrene 8 16 ug/kg 08SS0090002 2/4 3.91 - 4.01 16 NA NA NA 13000 No BSL
129-00-0 Pyrene 8 42 ug/kg 08SS0090002 2/4 3.91 - 4.01 42 NA NA 230000 570000 No BSL

Inorganics
7429-90-5 Aluminum 17600 J 24500 J mg/kg 08SS0060002 4/4 --- 24500 5020 - 17400 686000 N NA NA No NTX
7440-38-2 Arsenic 5.8 J 8 J mg/kg 08SS0060002 4/4 --- 8 1.1 - 10.2 745 C 0.29 5.8 Yes ASL
7440-39-3 Barium 65.3 J 130 J mg/kg 08SS0060002 4/4 --- 130 24.8 - 155 68600 N 82 1600 Yes ASL
7440-41-7 Beryllium 0.53 J 0.89 J mg/kg 08SS0060002 4/4 --- 0.89 0.3 - 0.82 1330 C 3.2 63 No BSL
7440-43-9 Cadmium 0.46 J 0.67 J mg/kg 08SS0090002 2/4 0.21 - 0.35 0.67 0.05 - 3.6 1780 C 0.38 7.5 Yes ASL
7440-70-2 Calcium 1550 J 15700 J mg/kg 08SS0090002 4/4 --- 15700 53.6 - 35300 NA NA NA No NUT
7440-47-3 Chromium 17.9 J 21.4 J mg/kg 08SS0090002 4/4 --- 21.4 7.7 - 30.6 267 C 2.1 NA Yes ASL
7440-48-4 Cobalt 6.8 J 11.5 J mg/kg 08SS0060002 4/4 --- 11.5 1.8 - 27.1 1140 C 0.17 NA Yes ASL
7440-50-8 Copper 11.7 J 27.9 J mg/kg 08SS0090002 4/4 --- 27.9 3.5 - 23.8 NA 560 920 No BSL
7439-89-6 Iron 16700 J 24300 J mg/kg 08SS0060002 4/4 --- 24300 7140 - 40800 NA NA NA No NTX
7439-92-1 Lead 12.8 J 87.7 J mg/kg 08SS0090002 4/4 --- 87.7 6.4 - 21.5 NA NA 81 Yes ASL
7439-95-4 Magnesium 1650 J 2290 J mg/kg 08SS0060002 4/4 --- 2290 496 - 2870 NA NA NA No NUT
7439-96-5 Manganese 201 J 412 J mg/kg 08SS0060002 4/4 --- 412 23.2 - 3040 6860 N 110 NA Yes ASL
7439-97-6 Mercury 0.017 J 0.029 J mg/kg 08SS0070002 4/4 --- 0.029 0.04 - 0.14 NA NA 2.1 No BSL
7440-02-0 Nickel 12.6 J 15.4 J mg/kg 08SS0080002 4/4 --- 15.4 4.6 - 23.7 NA 14 950 Yes ASL
7440-09-7 Potassium 1190 J 1700 J mg/kg 08SS0060002 4/4 --- 1700 280 - 1650 NA NA NA No NUT
7440-23-5 Sodium 81.3 J 81.3 J mg/kg 08SS0080002 1/4 48.6 - 51.3 81.3 3.7 - 205 NA NA NA No NUT
7440-62-2 Vanadium 28.6 J 36.8 J mg/kg 08SS0060002 4/4 --- 36.8 14.1 - 48.5 NA 260 NA No BSL
7440-66-6 Zinc 36.9 J 68.5 J mg/kg 08SS0090002 4/4 --- 68.5 9.4 - 60.2 NA 680 14000 No BSL

Exposure 
Point Units Sample with Maximum 

Concentration
Maximum 

Concentration(1)CAS Number Chemical
Minimum 

Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency 
of Detection

Range of Non-
Detects(2)

Concentration 
Used for 

Screening(3)

Range of 
Background 

Concentrations(4)

U.S. EPA Generic 
SSL for Soil to 

Air(5)

COPC 
Flag

U.S. EPA Generic 
SSL for Migration 
to Groundwater(5)

IDEM SSL for 
Migration to 

Groundwater(6)
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TABLE 7-2

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SURFACE SOIL IN THE VICINITY OF THE BUILDING 106 POND
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements/To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern
4 - Taken from Table 4-1 of the Final Basewide Background Soil Investigation Report (TtNUS, 2001). J = Estimated value
5 - U.S. EPA Soil Screening Levels (SSLs).  U.S. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm (soil to air SSLs for noncarcinogens are divided by 10). N = Noncarcinogen
     The migration to groundwater value represents a dilution attenuation factor (DAF) of 1. NA = Not applicable/not available
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for soil (January 2006). SSL = Soil Screening Level
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
      Chemicals selected as COPCs are indicated by shaded chemical names. Rationale Codes:

For selection as a COPC:
  ASL = Above Screening Level

Associated Samples
08SB006 For elimination as a COPC:
08SB007   BSL = Below Screening Level
08SB008   NTX = No Toxicity Data
08SB009   NUT = Essential Nutrient



PAGE 1 OF 2

TABLE 7-3

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL IN THE VICINITY OF THE BUILDING 106 POND
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

SWMU 08 Volatile Organic Compounds
near 71-55-6 1,1,1-Trichloroethane 15 23 J ug/kg 08SB0071013 2/9 0.886 - 0.974 23 NA 1200000 sat 5000000 IDEM No BSL

Building 106 75-34-3 1,1-Dichloroethane 35 210 J ug/kg 08SB0071013 2/9 0.886 - 0.974 210 NA 51000 N 1300000 IDEM No BSL
Pond 107-06-2 1,2-Dichloroethane 6 J 6 J ug/kg 08SB0071013 1/9 0.886 - 0.974 6 NA 280 C 3700 IDEM No BSL

78-93-3 2-Butanone 100 J 100 J ug/kg 08SB0071013 1/9 0.886 - 0.974 100 NA 2200000 N 44000000 IDEM No BSL
67-64-1 Acetone 2 J 140 J ug/kg 08SB0071013 9/9 --- 140 NA 1400000 N 35000000 IDEM No BSL
75-00-3 Chloroethane 380 380 ug/kg 08SB0071013 1/9 0.886 - 0.974 380 NA 3000 C 80000 IDEM No BSL
156-59-2 cis-1,2-Dichloroethene 2 J 3 J ug/kg 08SB0071013 3/9 0.886 - 0.974 3 NA 4300 N 110000 IDEM No BSL
100-41-4 Ethylbenzene 2 J 2 J ug/kg 08SB0071013 1/9 0.886 - 0.974 2 NA 400000 sat 4600000 IDEM No BSL
75-09-2 Methylene Chloride 2 J 67 J ug/kg 08SB0071013 8/9 0.94 67 NA 9100 C 120000 IDEM No BSL
108-88-3 Toluene 120 J 120 J ug/kg 08SB0071013 1/9 0.886 - 0.974 120 NA 520000 sat 8800000 IDEM No BSL

1330-20-7 Total Xylenes 13 J 13 J ug/kg 08SB0071013 1/9 0.886 - 0.974 13 NA 27000 N 690000 IDEM No BSL
156-60-5 trans-1,2-Dichloroethene 5 J 5 J ug/kg 08SB0071013 1/9 0.886 - 0.974 5 NA 6900 N 180000 IDEM No BSL
79-01-6 Trichloroethene 1 J 36 ug/kg 08SB0060610 4/9 0.886 - 0.974 36 NA 2900 C 710 IDEM No BSL
75-69-4 Trichlorofluoromethane 1 J 4 J ug/kg 08SB0071013 5/9 0.894 - 0.947 4 NA 39000 N NA NA No BSL

Semivolatile Organic Compounds
91-57-6 2-Methylnaphthalene 4 J 4 J ug/kg 08SB0070206 1/9 3.61 - 4.04 4 NA 5600 N(8) 630000 IDEM No BSL
208-96-8 Acenaphthylene 17 23 ug/kg 08SB0071013 2/9 3.61 - 4 23 NA 370000 N(9) 1100000 IDEM No BSL
120-12-7 Anthracene 12 15 ug/kg 08SB0070206 2/9 3.61 - 4 15 NA 2200000 N 47000000 IDEM No BSL
56-55-3 Benzo(a)anthracene 10 89 ug/kg 08SB0071013 3/9 3.61 - 4 89 NA 620 C 5000 IDEM No BSL
50-32-8 Benzo(a)pyrene 8 110 ug/kg 08SB0070206, 08SB007101 3/9 3.61 - 4 110 NA 62 C 500 IDEM Yes ASL
205-99-2 Benzo(b)fluoranthene 11 200 ug/kg 08SB0071013 3/9 3.61 - 4 200 NA 620 C 5000 IDEM No BSL
191-24-2 Benzo(g,h,i)perylene 13 J 170 J ug/kg 08SB0071013 3/9 3.61 - 4 170 NA 230000 N(10) NA IDEM No BSL
207-08-9 Benzo(k)fluoranthene 7 J 88 ug/kg 08SB0071013 3/9 3.61 - 4 88 NA 6200 C 50000 IDEM No BSL
117-81-7 Bis(2-ethylhexyl)phthalate 180 J 180 J ug/kg 08SB0080206 1/9 73.3 - 82 180 NA 35000 C 300000 IDEM No BSL
218-01-9 Chrysene 12 190 ug/kg 08SB0071013 3/9 3.61 - 4 190 NA 62000 C 500000 IDEM No BSL
53-70-3 Dibenzo(a,h)anthracene 29 J 60 J ug/kg 08SB0071013 2/9 3.61 - 4 60 NA 62 C 500 IDEM No BSL
206-44-0 Fluoranthene 11 83 ug/kg 08SB0070206 3/9 3.61 - 4 83 NA 230000 N 6300000 IDEM No BSL
86-73-7 Fluorene 6 J 8 J ug/kg 08SB0071013 2/9 3.61 - 4 8 NA 270000 N 6300000 IDEM No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 9 J 120 J ug/kg 08SB0071013 3/9 3.61 - 4 120 NA 620 C 5000 IDEM No BSL
91-20-3 Naphthalene 4 J 8 ug/kg 08SB0070206 3/9 3.61 - 4 8 NA 5600 N 3200000 IDEM No BSL
85-01-8 Phenanthrene 37 67 ug/kg 08SB0071013 3/9 3.61 - 4 67 NA 230000 N(10) 470000 IDEM No BSL
129-00-0 Pyrene 11 120 ug/kg 08SB0070206 3/9 3.61 - 4 120 NA 230000 N 4700000 IDEM No BSL

Inorganics
7429-90-5 Aluminum 6140 J 23700 J mg/kg 08SB0070610 9/9 --- 23700 5020 - 17400 7600 N NA NA Yes ASL
7440-36-0 Antimony 13.3 J 13.3 J mg/kg 08SB0070610 1/9 0.07 - 0.49 13.3 0.49 - 11.3 3.1 N 140 IDEM Yes ASL
7440-38-2 Arsenic 3 J 8.4 J mg/kg 08SB0071013 9/9 --- 8.4 1.1 - 10.2 0.39 C 3.9 IDEM Yes ASL
7440-39-3 Barium 20.9 J 96.7 J mg/kg 08SB0070206 9/9 --- 96.7 24.8 - 155 540 N 63000 IDEM No BSL
7440-41-7 Beryllium 0.57 J 0.75 J mg/kg 08SB0070206 5/9 0.32 - 0.39 0.75 0.3 - 0.82 15 N 680 IDEM No BSL
7440-43-9 Cadmium 0.51 J 0.79 J mg/kg 08SB0070610 3/9 0.1 - 0.22 0.79 0.05 - 3.6 3.7 N 12 IDEM No BSL
7440-70-2 Calcium 94.9 J 21100 J mg/kg 08SB0070610 9/9 --- 21100 53.6 - 35300 NA NA NA No NUT
7440-47-3 Chromium 12.2 J 43.4 J mg/kg 08SB0071013 9/9 --- 43.4 7.7 - 30.6 210 C(11) 430(12) IDEM No BSL
7440-48-4 Cobalt 1 J 11.3 J mg/kg 08SB0070206 9/9 --- 11.3 1.8 - 27.1 140 N(13) NA NA No BSL
7440-50-8 Copper 4 J 24.4 J mg/kg 08SB0070610 9/9 --- 24.4 3.5 - 23.8 310 N 14000 IDEM No BSL
7439-89-6 Iron 4610 J 21800 J mg/kg 08SB0071013 9/9 --- 21800 7140 - 40800 2300 N NA NA Yes ASL
7439-92-1 Lead 6.1 J 234 J mg/kg 08SB0070610 9/9 --- 234 6.4 - 21.5 400 400 IDEM No BSL
7439-95-4 Magnesium 344 J 2370 J mg/kg 08SB0070610 9/9 --- 2370 496 - 2870 NA NA NA No NUT
7439-96-5 Manganese 18.9 J 451 J mg/kg 08SB0080206 9/9 --- 451 23.2 - 3040 180 N NA NA Yes ASL

Exposure 
Point Units Sample with Maximum 

Concentration
Maximum 

Concentration(1)CAS Number Chemical
Minimum 

Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency 
of Detection

Range of Non-
Detects(2)

Concentration 
Used for 

Screening(3)

Range of 
Background 

Concentrations(4)

U.S. EPA Region 9 
PRG (Residential)(5)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)
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TABLE 7-3

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL IN THE VICINITY OF THE BUILDING 106 POND
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

Exposure 
Point Units Sample with Maximum 

Concentration
Maximum 

Concentration(1)CAS Number Chemical
Minimum 

Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency 
of Detection

Range of Non-
Detects(2)

Concentration 
Used for 

Screening(3)

Range of 
Background 

Concentrations(4)

U.S. EPA Region 9 
PRG (Residential)(5)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Inorganics 7439-97-6 Mercury 0.008 J 0.049 J mg/kg 08SB0070206 8/9 0.006 0.049 0.04 - 0.14 2.3 N 100 IDEM No BSL
(continued) 7440-02-0 Nickel 3.2 J 17.6 J mg/kg 08SB0070206 9/9 --- 17.6 4.6 - 23.7 160 N 6900 IDEM No BSL

7440-09-7 Potassium 866 J 1720 J mg/kg 08SB0070206 9/9 --- 1720 280 - 1650 NA NA NA No NUT
7440-23-5 Sodium 67.6 J 1350 J mg/kg 08SB0071013 4/9 32.6 - 58.3 1350 3.7 - 205 NA NA NA No NUT
7440-31-5 Tin 18.7 J 3010 J mg/kg 08SB0070610 2/9 0.22 - 3 3010 NA 4700 N NA NA No BSL
7440-62-2 Vanadium 13.5 J 37.1 J mg/kg 08SB0070206 9/9 --- 37.1 14.1 - 48.5 7.8 N NA NA Yes ASL
7440-66-6 Zinc 9.9 J 63.2 J mg/kg 08SB0071013 9/9 --- 63.2 9.4 - 60.2 2300 N 100000 IDEM No BSL

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements/To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern
4 - Taken from Table 4-1 of the Final Basewide Background Soil Investigation Report, (TtNUS, 2001). J = Estimated value
5 - U.S. EPA Region 9 Preliminary Remediation Goal (PRG).  The noncarcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient N = Noncarcinogen
     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (U.S. EPA Region 9, October 2004, Updated December 28, 2004). NA = Not applicable/not available
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for soil (January 2006). PRG = Preliminary Remediation Goal
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. sat = Soil Saturation Limit
      Chemicals selected as COPCs are indicated by shaded chemical names.
8 - The value for naphthalene was used as a surrogate for 2-methylnaphthalene.
9 - The value for acenaphthene was used as a surrogate for acenaphthylene.
10 - The value for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene. Rationale Codes:
11 - The PRG for residential land use for total chromium is presented. For selection as a COPC:
12 - Value is for hexavalent chromium.   ASL = Above Screening Level
13 - One-tenth of the noncarcinogenic PRG is less than the carcinogenic PRG; therefore, the one-tenth noncarcinogenic PRG is presented.

For elimination as a COPC:
  BSL = Below Screening Level

Associated Samples   NTX = No Toxicity Data
08SB0060206 08SB0080206   NUT = Essential Nutrient
08SB0060610 08SB0080610
08SB0070206 08SB0090206
08SB0070610 08SB0090610
08SB0071013
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TABLE 7-4

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SUBSURFACE SOIL IN THE VICINITY OF THE BUILDING 106 POND
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

SWMU 08 Volatile Organic Compounds
near 71-55-6 1,1,1-Trichloroethane 15 23 J ug/kg 08SB0071013 2/9 0.886 - 0.974 23 NA 1200000 sat 97 1900 No BSL

Building 106 75-34-3 1,1-Dichloroethane 35 210 J ug/kg 08SB0071013 2/9 0.886 - 0.974 210 NA 130000 N 2100 5600 No BSL
Pond 107-06-2 1,2-Dichloroethane 6 J 6 J ug/kg 08SB0071013 1/9 0.886 - 0.974 6 NA 360 C 1.2 24 Yes ASL

78-93-3 2-Butanone 100 J 100 J ug/kg 08SB0071013 1/9 0.886 - 0.974 100 NA 24000000 sat 4400 35000 No BSL
67-64-1 Acetone 2 J 140 J ug/kg 08SB0071013 9/9 --- 140 NA NA 6600 28000 No BSL
75-00-3 Chloroethane 380 380 ug/kg 08SB0071013 1/9 0.886 - 0.974 380 NA 1200000 sat NA 650 No BSL
156-59-2 cis-1,2-Dichloroethene 2 J 3 J ug/kg 08SB0071013 3/9 0.886 - 0.974 3 NA NA 20 400 No BSL
100-41-4 Ethylbenzene 2 J 2 J ug/kg 08SB0071013 1/9 0.886 - 0.974 2 NA 400000 sat 670 13000 No BSL
75-09-2 Methylene Chloride 2 J 67 J ug/kg 08SB0071013 8/9 0.94 67 NA 13000 C 1.2 23 Yes ASL
108-88-3 Toluene 120 J 120 J ug/kg 08SB0071013 1/9 0.886 - 0.974 120 NA 650000 sat 590 12000 No BSL
1330-20-7 Total Xylenes 13 J 13 J ug/kg 08SB0071013 1/9 0.886 - 0.974 13 NA 71000 N 7100 210000 No BSL
156-60-5 trans-1,2-Dichloroethene 5 J 5 J ug/kg 08SB0071013 1/9 0.886 - 0.974 5 NA NA 34 680 No BSL
79-01-6 Trichloroethene 1 J 36 ug/kg 08SB0060610 4/9 0.886 - 0.974 36 NA 71 C 2.8 57 Yes ASL
75-69-4 Trichlorofluoromethane 1 J 4 J ug/kg 08SB0071013 5/9 0.894 - 0.947 4 NA 110000 N 8000 NA No BSL

Semivolatile Organic Compounds
91-57-6 2-Methylnaphthalene 4 J 4 J ug/kg 08SB0070206 1/9 3.61 - 4.04 4 NA NA NA 3100 No BSL
208-96-8 Acenaphthylene 17 23 ug/kg 08SB0071013 2/9 3.61 - 4 23 NA NA NA 18000 No BSL
120-12-7 Anthracene 12 15 ug/kg 08SB0070206 2/9 3.61 - 4 15 NA NA 650000 51000 No BSL
56-55-3 Benzo(a)anthracene 10 89 ug/kg 08SB0071013 3/9 3.61 - 4 89 NA NA 160 19000 No BSL
50-32-8 Benzo(a)pyrene 8 110 ug/kg 08SB0070206, 08SB007101 3/9 3.61 - 4 110 NA NA 410 8200 No BSL
205-99-2 Benzo(b)fluoranthene 11 200 ug/kg 08SB0071013 3/9 3.61 - 4 200 NA NA 490 57000 No BSL
191-24-2 Benzo(g,h,i)perylene 13 J 170 J ug/kg 08SB0071013 3/9 3.61 - 4 170 NA NA NA NA No BSL
207-08-9 Benzo(k)fluoranthene 7 J 88 ug/kg 08SB0071013 3/9 3.61 - 4 88 NA NA 490 39000 No BSL
117-81-7 Bis(2-ethylhexyl)phthalate 180 J 180 J ug/kg 08SB0080206 1/9 73.3 - 82 180 NA NA 180000 3600000 No BSL
218-01-9 Chrysene 12 190 ug/kg 08SB0071013 3/9 3.61 - 4 190 NA NA 160 25000 Yes ASL
53-70-3 Dibenzo(a,h)anthracene 29 J 60 J ug/kg 08SB0071013 2/9 3.61 - 4 60 NA NA 1500 18000 No BSL
206-44-0 Fluoranthene 11 83 ug/kg 08SB0070206 3/9 3.61 - 4 83 NA NA 310000 880000 No BSL
86-73-7 Fluorene 6 J 8 J ug/kg 08SB0071013 2/9 3.61 - 4 8 NA NA 41000 170000 No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 9 J 120 J ug/kg 08SB0071013 3/9 3.61 - 4 120 NA NA 1400 3100 No BSL
91-20-3 Naphthalene 4 J 8 ug/kg 08SB0070206 3/9 3.61 - 4 8 NA 17000 N 3100 700 No BSL
85-01-8 Phenanthrene 37 67 ug/kg 08SB0071013 3/9 3.61 - 4 67 NA NA NA 13000 No BSL
129-00-0 Pyrene 11 120 ug/kg 08SB0070206 3/9 3.61 - 4 120 NA NA 230000 570000 No BSL

Inorganics
7429-90-5 Aluminum 6140 J 23700 J mg/kg 08SB0070610 9/9 --- 23700 5020 - 17400 686000 N NA NA No NTX
7440-36-0 Antimony 13.3 J 13.3 J mg/kg 08SB0070610 1/9 0.07 - 0.49 13.3 0.49 - 11.3 NA 0.27 5.4 Yes ASL
7440-38-2 Arsenic 3 J 8.4 J mg/kg 08SB0071013 9/9 --- 8.4 1.1 - 10.2 745 C 0.29 5.8 Yes ASL
7440-39-3 Barium 20.9 J 96.7 J mg/kg 08SB0070206 9/9 --- 96.7 24.8 - 155 68600 N 82 1600 Yes ASL
7440-41-7 Beryllium 0.57 J 0.75 J mg/kg 08SB0070206 5/9 0.32 - 0.39 0.75 0.3 - 0.82 1330 C 3.2 63 No BSL
7440-43-9 Cadmium 0.51 J 0.79 J mg/kg 08SB0070610 3/9 0.1 - 0.22 0.79 0.05 - 3.6 1780 C 0.38 7.5 Yes ASL
7440-70-2 Calcium 94.9 J 21100 J mg/kg 08SB0070610 9/9 --- 21100 53.6 - 35300 NA NA NA No N UT
7440-47-3 Chromium 12.2 J 43.4 J mg/kg 08SB0071013 9/9 --- 43.4 7.7 - 30.6 267 C 2.1 NA Yes ASL
7440-48-4 Cobalt 1 J 11.3 J mg/kg 08SB0070206 9/9 --- 11.3 1.8 - 27.1 1140 C 0.17 NA Yes ASL
7440-50-8 Copper 4 J 24.4 J mg/kg 08SB0070610 9/9 --- 24.4 3.5 - 23.8 NA 560 920 No BSL
7439-89-6 Iron 4610 J 21800 J mg/kg 08SB0071013 9/9 --- 21800 7140 - 40800 NA NA NA No NTX
7439-92-1 Lead 6.1 J 234 J mg/kg 08SB0070610 9/9 --- 234 6.4 - 21.5 NA NA 81 Yes ASL
7439-95-4 Magnesium 344 J 2370 J mg/kg 08SB0070610 9/9 --- 2370 496 - 2870 NA NA NA No NUT
7439-96-5 Manganese 18.9 J 451 J mg/kg 08SB0080206 9/9 --- 451 23.2 - 3040 6860 N 110 NA Yes ASL
7439-97-6 Mercury 0.008 J 0.049 J mg/kg 08SB0070206 8/9 0.006 0.049 0.04 - 0.14 2.9 sat 0.1 2.1 No BSL
7440-02-0 Nickel 3.2 J 17.6 J mg/kg 08SB0070206 9/9 --- 17.6 4.6 - 23.7 NA 14 950 Yes ASL
7440-09-7 Potassium 866 J 1720 J mg/kg 08SB0070206 9/9 --- 1720 280 - 1650 NA NA NA No NUT

Rationale for 
Contaminant 
Deletion or 
Selection(7)
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TABLE 7-4

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SUBSURFACE SOIL IN THE VICINITY OF THE BUILDING 106 POND
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency 
of 

Detection

Range of Non-
Detects(2)

Concentration 
Used for 

Screening(3)

Range of 
Background 

Concentrations(4)

U.S. EPA Generic 
SSL for Soil to 

Air(5)

COPC 
Flag

U.S. EPA Generic 
SSL for Migration 
to Groundwater(5)

IDEM SSL for 
Migration to 

Groundwater(6)

Exposure 
Point Units Sample with Maximum 

Concentration
Maximum 

Concentration(1)CAS Number Chemical
Minimum 

Concentration(1)

SWMU 08 Inorganics (Continued)
near 7440-23-5 Sodium 67.6 J 1350 J mg/kg 08SB0071013 4/9 32.6 - 58.3 1350 3.7 - 205 NA NA NA No NUT

Building 106 7440-31-5 Tin 18.7 J 3010 J mg/kg 08SB0070610 2/9 0.22 - 3 3010 NA NA NA NA No NTX
Pond 7440-62-2 Vanadium 13.5 J 37.1 J mg/kg 08SB0070206 9/9 --- 37.1 14.1 - 48.5 NA 260 NA No BSL

(Continued) 7440-66-6 Zinc 9.9 J 63.2 J mg/kg 08SB0071013 9/9 --- 63.2 9.4 - 60.2 NA 680 14000 No BSL

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements/To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern
4 - Taken from Table 4-1 of the Final Basewide Background Soil Investigation Report, Naval Surface Warfare Center Crane, (TtNUS, 2001). J = Estimated value
5 - U.S. EPA Soil Screening Levels (SSLs). U.S. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.shtml (soil to air SSLs for noncarcinogens are divided by 10). N = Noncarcinogen
     The migration to groundwater value represents a dilution and attenuation factor (DAF) of 1. NA = Not Applicable/Not Available
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for soil (January 2006). sat = Soil Saturation Limit
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
      Chemicals selected as COPCs are indicated by shaded chemical names.

Associated Samples Rationale Codes:
08SB0060206 08SB0080206 For selection as a COPC:
08SB0060610 08SB0080610   ASL = Above Screening Level
08SB0070206 08SB0090206
08SB0070610 08SB0090610 For elimination as a COPC:
08SB0071013   BSL = Below Screening Level

  NUT = Essential Nutrient
  NTX = No Toxicity Data
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TABLE 7-5

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL - GRASS AND GRAVEL AREAS
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

SWMU 08 Volatile Organic Compounds
Grass and 78-93-3 2-Butanone 2 J 4 J ug/kg 08SS0390002 4/23 0.899 - 1.32 4 NA 2200000 N 44000000 IDEM No BSL

Gravel 67-64-1 Acetone 1 J 64 J ug/kg 08SS0320002 5/16 0.899 - 27 64 NA 1400000 N 35000000 IDEM No BSL
Areas 75-09-2 Methylene Chloride 1 J 4 J ug/kg 08SS0180002 3/23 0.899 - 1.32 4 NA 9100 C 120000 IDEM No BSL

Semivolatile Organic Compounds
208-96-8 Acenaphthylene 100 100 ug/kg 08SS0050002 1/8 3.78 - 3.98 100 NA 370000 N(8) 1100000 IDEM No BSL
120-12-7 Anthracene 33 33 ug/kg 08SS0050002 1/8 3.78 - 3.98 33 NA 2200000 N 47000000 IDEM No BSL
56-55-3 Benzo(a)anthracene 4 J 480 ug/kg 08SS0050002 2/8 3.78 - 3.98 480 NA 620 C 5000 IDEM No BSL
50-32-8 Benzo(a)pyrene 560 560 ug/kg 08SS0050002 1/8 3.78 - 3.98 560 NA 62 C 500 IDEM Yes ASL
205-99-2 Benzo(b)fluoranthene 640 640 ug/kg 08SS0050002 1/8 3.78 - 3.98 640 NA 620 C 5000 IDEM Yes ASL
191-24-2 Benzo(g,h,i)perylene 560 560 ug/kg 08SS0050002 1/8 3.78 - 3.98 560 NA 230000 N(9) 50000 IDEM No BSL
207-08-9 Benzo(k)fluoranthene 430 430 ug/kg 08SS0050002 1/8 3.78 - 3.98 430 NA 6200 C 50000 IDEM No BSL
218-01-9 Chrysene 5 J 640 ug/kg 08SS0050002 2/8 3.78 - 3.98 640 NA 62000 C 500000 IDEM No BSL
53-70-3 Dibenzo(a,h)anthracene 170 170 ug/kg 08SS0050002 1/8 3.78 - 3.98 170 NA 62 C 500 IDEM Yes ASL
206-44-0 Fluoranthene 6 J 540 ug/kg 08SS0050002 2/8 3.78 - 3.98 540 NA 230000 N 6300000 IDEM No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 430 430 ug/kg 08SS0050002 1/8 3.78 - 3.98 430 NA 620 C 5000 IDEM No BSL
91-20-3 Naphthalene 9 9 ug/kg 08SS0050002 1/8 3.78 - 3.98 9 NA 5600 N 3200000 IDEM No BSL
85-01-8 Phenanthrene 18 91 ug/kg 08SS0050002 2/8 3.78 - 3.98 91 NA 230000 N(9) 470000 IDEM No BSL
129-00-0 Pyrene 5 J 690 ug/kg 08SS0050002 3/8 3.8 - 3.98 690 NA 230000 N 4700000 IDEM No BSL

Inorganics
7429-90-5 Aluminum 19200 J 28200 J mg/kg 08SS0110002 8/8 --- 28200 5020 - 17400 7600 N NA NA Yes ASL
7440-38-2 Arsenic 3.8 J 7.9 J mg/kg 08SS0030002 8/8 --- 7.9 1.1 - 10.2 0.39 C 3.9 IDEM Yes ASL
7440-39-3 Barium 56.9 J 123 J mg/kg 08SS0120002 8/8 --- 123 24.8 - 155 540 N 63000 IDEM No BSL
7440-41-7 Beryllium 0.55 J 0.78 J mg/kg 08SS0030002 6/8 0.46 - 0.52 0.78 0.3 - 0.82 15 N 680 IDEM No BSL
7440-43-9 Cadmium 0.47 J 0.55 J mg/kg 08SS0030002 2/8 0.19 - 0.41 0.55 0.05 - 3.6 3.7 N 12 IDEM No BSL
7440-70-2 Calcium 1180 J 5090 J mg/kg 08SS0050002 8/8 --- 5090 53.6 - 35300 NA NA NA No NUT
7440-47-3 Chromium 19 J 24.7 J mg/kg 08SS0030002 8/8 --- 24.7 7.7 - 30.6 210 C(10) 430(11) IDEM No BSL

7440-48-4 Cobalt 3.9 J 7.7 J mg/kg 08SS0020002
08SS0050002 8/8 --- 7.7 1.8 - 27.1 140 N(12) NA NA No BSL

7440-50-8 Copper 5.5 J 13.2 J mg/kg 08SS0130002 8/8 --- 13.2 3.5 - 23.8 310 N 14000 IDEM No BSL
7439-89-6 Iron 15700 J 32400 J mg/kg 08SS0030002 8/8 --- 32400 7140 - 40800 2300 N NA NA Yes ASL
7439-92-1 Lead 8.5 J 31.1 J mg/kg 08SS0010002 8/8 --- 31.1 6.4 - 21.5 400 400 IDEM No BSL
7439-95-4 Magnesium 1690 J 2970 J mg/kg 08SS0130002 8/8 --- 2970 496 - 2870 NA NA NA No NUT
7439-96-5 Manganese 64.1 J 522 J mg/kg 08SS0020002 8/8 --- 522 23.2 - 3040 180 N NA NA Yes ASL
7439-97-6 Mercury 0.007 J 0.033 J mg/kg 08SS0130002 6/8 0.007 0.033 0.04 - 0.14 2.3 N 100 IDEM No BSL
7440-02-0 Nickel 7.6 J 11.3 J mg/kg 08SS0030002 8/8 --- 11.3 4.6 - 23.7 160 N 6900 IDEM No BSL
7440-09-7 Potassium 985 J 1990 J mg/kg 08SS0130002 8/8 --- 1990 280 - 1650 NA NA NA No NUT
7440-23-5 Sodium 61.1 J 124 J mg/kg 08SS0130002 6/8 56.8 - 60.8 124 3.7 - 205 NA NA NA No NUT
7440-31-5 Tin 0.2 J 0.45 J mg/kg 08SS0130002 5/8 0.35 - 0.92 0.45 NA 4700 N NA NA No BSL
7440-62-2 Vanadium 29.4 J 40.5 J mg/kg 08SS0130002 8/8 --- 40.5 14.1 - 48.5 7.8 N NA NA Yes ASL
7440-66-6 Zinc 19.4 J 128 J mg/kg 08SS0010002 8/8 --- 128 9.4 - 60.2 2300 N 100000 IDEM No BSL
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TABLE 7-5

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL - GRASS AND GRAVEL AREAS
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements/To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 - The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern
4 - Taken from Table 4-1 of the Final Basewide Background Soil Investigation Report, Naval Surface Warfare Center Crane, Crane, Indiana (TtNUS, 2001). J = Estimated value
5 - U.S. EPA Region 9 Preliminary Remediation Goal (PRG).  The noncarcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient N = Noncarcinogen
     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (U.S. EPA Region 9, October 2004, Updated December 28, 2004). NA = Not applicable/not available
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for soil (January 2006).

7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. Rationale Codes:
      Chemicals selected as COPCs are indicated by shaded chemical names. For selection as a COPC:
8 - The value for acenaphthene was used as a surrogate for acenaphthylene.   ASL = Above Screening Level
9 - The value for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.
10 - The PRG for residential land use for total chromium is presented. For elimination as a COPC:
11 - Value is for hexavalent chromium.   BSL = Below Screening Level
12 - One-tenth of the noncarcinogenic PRG is less than the carcinogenic PRG; therefore, the one-tenth noncarcinogenic PRG is presented.   NUT = Essential Nutrient

Associated Samples
08SS0010002 08SS0120002 08SS0180002 08SS0350002
08SS0020002 08SS0130002 08SS0200002 08SS0360002
08SS0030002 08SS0140002 08SS0210002 08SS0370002
08SS0050002 08SS0150002 08SS0240002 08SS0380002
08SS0100002 08SS0160002 08SS0320002 08SS0390002
08SS0110002 08SS0170002 08SS0330002 08SS0400002
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TABLE 7-6

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SURFACE SOIL - GRASS AND GRAVEL AREAS
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

SWMU 08 Volatile Organic Compounds
Grass and 78-93-3 2-Butanone 2 J 4 J ug/kg 08SS0390002 4/23 0.899 - 1.32 4 NA 24000000 sat 4400 35000 No BSL

Gravel 67-64-1 Acetone 1 J 64 J ug/kg 08SS0320002 5/16 0.899 - 27 64 NA NA 6600 28000 No BSL
Areas 75-09-2 Methylene Chloride 1 J 4 J ug/kg 08SS0180002 3/23 0.899 - 1.32 4 NA 13000 C 1.2 23 Yes ASL

Semivolatile Organic Compounds
208-96-8 Acenaphthylene 100 100 ug/kg 08SS0050002 1/8 3.78 - 3.98 100 NA NA NA 18000 No BSL
120-12-7 Anthracene 33 33 ug/kg 08SS0050002 1/8 3.78 - 3.98 33 NA NA 650000 51000 No BSL
56-55-3 Benzo(a)anthracene 4 J 480 ug/kg 08SS0050002 2/8 3.78 - 3.98 480 NA NA 160 19000 Yes ASL
50-32-8 Benzo(a)pyrene 560 560 ug/kg 08SS0050002 1/8 3.78 - 3.98 560 NA NA 410 8200 Yes ASL
205-99-2 Benzo(b)fluoranthene 640 640 ug/kg 08SS0050002 1/8 3.78 - 3.98 640 NA NA 490 57000 Yes ASL
191-24-2 Benzo(g,h,i)perylene 560 560 ug/kg 08SS0050002 1/8 3.78 - 3.98 560 NA NA NA 16000 No BSL
207-08-9 Benzo(k)fluoranthene 430 430 ug/kg 08SS0050002 1/8 3.78 - 3.98 430 NA NA 490 39000 No BSL
218-01-9 Chrysene 5 J 640 ug/kg 08SS0050002 2/8 3.78 - 3.98 640 NA NA 160 25000 Yes ASL
53-70-3 Dibenzo(a,h)anthracene 170 170 ug/kg 08SS0050002 1/8 3.78 - 3.98 170 NA NA 1500 18000 No BSL
206-44-0 Fluoranthene 6 J 540 ug/kg 08SS0050002 2/8 3.78 - 3.98 540 NA NA 310000 880000 No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 430 430 ug/kg 08SS0050002 1/8 3.78 - 3.98 430 NA NA 1400 3100 No BSL
91-20-3 Naphthalene 9 9 ug/kg 08SS0050002 1/8 3.78 - 3.98 9 NA 17000 N 3100 700 No BSL
85-01-8 Phenanthrene 18 91 ug/kg 08SS0050002 2/8 3.78 - 3.98 91 NA NA NA 13000 No BSL
129-00-0 Pyrene 5 J 690 ug/kg 08SS0050002 3/8 3.8 - 3.98 690 NA NA 230000 570000 No BSL

Inorganics
7429-90-5 Aluminum 19200 J 28200 J mg/kg 08SS0110002 8/8 --- 28200 5020 - 17400 686000 N NA NA No NTX
7440-38-2 Arsenic 3.8 J 7.9 J mg/kg 08SS0030002 8/8 --- 7.9 1.1 - 10.2 745 C 0.29 5.8 Yes ASL
7440-39-3 Barium 56.9 J 123 J mg/kg 08SS0120002 8/8 --- 123 24.8 - 155 68600 N 82 1600 Yes ASL
7440-41-7 Beryllium 0.55 J 0.78 J mg/kg 08SS0030002 6/8 0.46 - 0.52 0.78 0.3 - 0.82 1330 C 3.2 63 No BSL
7440-43-9 Cadmium 0.47 J 0.55 J mg/kg 08SS0030002 2/8 0.19 - 0.41 0.55 0.05 - 3.6 1780 C 0.38 7.5 Yes ASL
7440-70-2 Calcium 1180 J 5090 J mg/kg 08SS0050002 8/8 --- 5090 53.6 - 35300 NA NA NA No N UT
7440-47-3 Chromium 19 J 24.7 J mg/kg 08SS0030002 8/8 --- 24.7 7.7 - 30.6 267 C 2.1 NA Yes ASL
7440-48-4 Cobalt 3.9 J 7.7 J mg/kg 08SS0020002, 08SS0050002 8/8 --- 7.7 1.8 - 27.1 1140 C 0.17 NA Yes ASL
7440-50-8 Copper 5.5 J 13.2 J mg/kg 08SS0130002 8/8 --- 13.2 3.5 - 23.8 NA 560 920 No BSL
7439-89-6 Iron 15700 J 32400 J mg/kg 08SS0030002 8/8 --- 32400 7140 - 40800 NA NA NA No NTX
7439-92-1 Lead 8.5 J 31.1 J mg/kg 08SS0010002 8/8 --- 31.1 6.4 - 21.5 NA NA 81 No BSL
7439-95-4 Magnesium 1690 J 2970 J mg/kg 08SS0130002 8/8 --- 2970 496 - 2870 NA NA NA No NUT
7439-96-5 Manganese 64.1 J 522 J mg/kg 08SS0020002 8/8 --- 522 23.2 - 3040 6860 N 110 NA Yes ASL
7439-97-6 Mercury 0.007 J 0.033 J mg/kg 08SS0130002 6/8 0.007 0.033 0.04 - 0.14 NA 0.1 2.1 No BSL
7440-02-0 Nickel 7.6 J 11.3 J mg/kg 08SS0030002 8/8 --- 11.3 4.6 - 23.7 NA 14 950 No BSL
7440-09-7 Potassium 985 J 1990 J mg/kg 08SS0130002 8/8 --- 1990 280 - 1650 NA NA NA No NUT
7440-23-5 Sodium 61.1 J 124 J mg/kg 08SS0130002 6/8 56.8 - 60.8 124 3.7 - 205 NA NA NA No NUT
7440-31-5 Tin 0.2 J 0.45 J mg/kg 08SS0130002 5/8 0.35 - 0.92 0.45 NA NA NA NA No NTX
7440-62-2 Vanadium 29.4 J 40.5 J mg/kg 08SS0130002 8/8 --- 40.5 14.1 - 48.5 NA 260 NA No BSL
7440-66-6 Zinc 19.4 J 128 J mg/kg 08SS0010002 8/8 --- 128 9.4 - 60.2 NA 680 14000 No BSL
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TABLE 7-6

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SURFACE SOIL - GRASS AND GRAVEL AREAS
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements/To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 - The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern
4 - Taken from Table 4-1 of the Final Basewide Background Soil Investigation Report, (TtNUS, 2001). J = Estimated value
5 - U.S. EPA Soil Screening Levels. U.S. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.shtml (soil to air SSLs for noncarcinogens are divided by 10). N = Noncarcinogen
     The migration to groundwater value represents a dilution attenuation factor (DAF) of 1. NA = Not applicable/not available
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for soil (January 2006). sat = Soil Saturation Limit
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
      Chemicals selected as COPCs are indicated by shaded chemical names.

Associated Samples Rationale Codes:
08SS0010002 08SS0120002 08SS0180002 08SS0350002 For selection as a COPC:
08SS0020002 08SS0130002 08SS0200002 08SS0360002   ASL = Above Screening Level
08SS0030002 08SS0140002 08SS0210002 08SS0370002
08SS0050002 08SS0150002 08SS0240002 08SS0380002 For elimination as a COPC:
08SS0100002 08SS0160002 08SS0320002 08SS0390002   BSL = Below Screening Level
08SS0110002 08SS0170002 08SS0330002 08SS0400002   NUT = Essential Nutrient

  NTX = No Toxicity Data
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TABLE 7-7

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL - GRASS AND GRAVEL AREAS
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

SWMU 08 Volatile Organic Compounds
Grass and 71-55-6 1,1,1-Trichloroethane 1.8 J 1.8 J ug/kg 08SB590709 1/37 0.88 - 1.2 1.8 NA 1200000 sat 5000000 IDEM No BSL

Gravel 75-34-3 1,1-Dichloroethane 3.2 21 ug/kg 08SB550709 3/37 0.88 - 1.2 21 NA 51000 N 1300000 IDEM No BSL
Areas 75-35-4 1,1-Dichloroethene 2.6 J 15 ug/kg 08SB0131013 3/37 0.88 - 1.2 15 NA 12000 N 310000 IDEM No BSL

78-93-3 2-Butanone 2 J 31 ug/kg 08SB0131013 9/37 0.88 - 1.2 31 NA 2200000 N 44000000 IDEM No BSL
67-64-1 Acetone 1 J 130 J ug/kg 08SB0131013 26/32 0.964 - 29 130 NA 1400000 N 35000000 IDEM No BSL
71-43-2 Benzene 1.5 J 2 J ug/kg 08SB0131013 2/37 0.88 - 1.2 2 NA 640 C 8400 IDEM No BSL
75-15-0 Carbon Disulfide 1 J 1 J ug/kg 08SB0120610 1/37 0.88 - 1.2 1 NA 36000 N 900000 IDEM No BSL
75-00-3 Chloroethane 7 7 ug/kg 08SB0131013 1/37 0.88 - 1.2 7 NA 3000 C 80000 IDEM No BSL
156-59-2 cis-1,2-Dichloroethene 1 J 6 ug/kg 08SB0101013 6/37 0.88 - 1.2 6 NA 4300 N 110000 IDEM No BSL
100-41-4 Ethylbenzene 3 J 440 J ug/kg 08SB510204 2/37 0.88 - 1.2 440 NA 400000 sat 4600000 IDEM No BSL
75-09-2 Methylene Chloride 12 J 44 J ug/kg 08SB0131013 5/37 0.907 - 12 44 NA 9100 C 120000 IDEM No BSL
108-88-3 Toluene 19 23 J ug/kg 08SB510204 2/37 0.88 - 1.2 23 NA 520000 sat 8800000 IDEM No BSL

1330-20-7 Total Xylenes 1 J 3900 J ug/kg 08SB510204 4/37 0.88 - 1.2 3900 NA 27000 N 690000 IDEM No BSL
79-01-6 Trichloroethene 2 J 2 J ug/kg 08SB0131013 1/37 0.88 - 1.2 2 NA 2900 C(8) 710 IDEM No BSL
75-69-4 Trichlorofluoromethane 1 J 4 ug/kg 08SB0131013 5/37 0.88 - 1.2 4 NA 39000 N NA NA No BSL
75-01-4 Vinyl Chloride 2 J 2 J ug/kg 08SB0101013, 08SB0100610 2/37 0.88 - 1.2 2 NA 79 C 1500 IDEM No BSL

Semivolatile Organic Compounds
91-57-6 2-Methylnaphthalene 7 J 7 J ug/kg 08SB0110206, 08SB0120206 2/5 3.84 - 4.05 7 NA 5600 N(9) 630000 IDEM No BSL
91-20-3 Naphthalene 10 38 ug/kg 08SB0110206 3/5 3.84 - 3.91 38 NA 5600 N 3200000 IDEM No BSL
85-01-8 Phenanthrene 5 J 5 J ug/kg 08SB0120206 1/5 3.84 - 4.05 5 NA 230000 N(10) 470000 IDEM No BSL

Inorganics
7429-90-5 Aluminum 22500 J 31500 J mg/kg 08SB0050206 5/5 --- 31500 5020 - 17400 7600 N NA NA Yes ASL
7440-38-2 Arsenic 5.4 J 9.7 J mg/kg 08SB0120206 5/5 --- 9.7 1.1 - 10.2 0.39 C 3.9 IDEM Yes ASL
7440-39-3 Barium 49.3 J 125 J mg/kg 08SB0130206 5/5 --- 125 24.8 - 155 540 N 63000 IDEM No BSL
7440-41-7 Beryllium 0.66 J 0.89 J mg/kg 08SB0100206 4/5 0.49 0.89 0.3 - 0.82 15 N 680 IDEM No BSL
7440-70-2 Calcium 633 J 22600 J mg/kg 08SB0110206 5/5 --- 22600 53.6 - 35300 NA NA NA No NUT
7440-47-3 Chromium 21.9 J 25 J mg/kg 08SB0050206 5/5 --- 25 7.7 - 30.6 210 C(11) 430(12) IDEM No BSL
7440-48-4 Cobalt 3.4 J 7.4 J mg/kg 08SB0130206 5/5 --- 7.4 1.8 - 27.1 140 N(13) NA NA No BSL
7440-50-8 Copper 8.1 J 14.4 J mg/kg 08SB0110206 5/5 --- 14.4 3.5 - 23.8 310 N 14000 IDEM No BSL
7439-89-6 Iron 19200 J 25400 J mg/kg 08SB0130206 5/5 --- 25400 7140 - 40800 2300 N NA NA Yes ASL
7439-92-1 Lead 8.3 J 33.3 J mg/kg 08SB0120206 5/5 --- 33.3 6.4 - 21.5 400 400 IDEM No BSL
7439-95-4 Magnesium 1590 J 3710 J mg/kg 08SB0110206 5/5 --- 3710 496 - 2870 NA NA NA No NUT
7439-96-5 Manganese 33.5 J 616 J mg/kg 08SB0130206 5/5 --- 616 23.2 - 3040 180 N NA NA Yes ASL
7439-97-6 Mercury 0.035 J 0.039 J mg/kg 08SB0130206 3/5 0.007 0.039 0.04 - 0.14 2.3 N 100 IDEM No BSL
7440-02-0 Nickel 8.6 J 12.6 J mg/kg 08SB0120206 5/5 --- 12.6 4.6 - 23.7 160 N 6900 IDEM No BSL
7440-09-7 Potassium 1260 J 2010 J mg/kg 08SB0110206 5/5 --- 2010 280 - 1650 NA NA NA No NUT
7440-23-5 Sodium 101 J 129 J mg/kg 08SB0110206 4/5 60.9 129 3.7 - 205 NA NA NA No NUT
7440-28-0 Thallium 0.4 J 0.76 J mg/kg 08SB0120206 2/5 0.29 - 0.32 0.76 0.05 - 0.31 0.52 N 24 IDEM Yes ASL
7440-31-5 Tin 0.33 J 0.5 J mg/kg 08SB0110206 4/5 0.39 0.5 NA 4700 N NA NA No BSL
7440-62-2 Vanadium 36.2 J 44.8 J mg/kg 08SB0120206 5/5 --- 44.8 14.1 - 48.5 7.8 N NA NA Yes ASL
7440-66-6 Zinc 20.5 J 55.2 J mg/kg 08SB0110206 5/5 --- 55.2 9.4 - 60.2 2300 N 100000 IDEM No BSL
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TABLE 7-7

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL - GRASS AND GRAVEL AREAS
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements/To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern
4 - Taken from Table 4-1 of the Final Basewide Background Soil Investigation Report, (TtNUS, 2001). J = Estimated value
5 - U.S. EPA Region 9 Preliminary Remediation Goal (PRG).  The noncarcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient N = Noncarcinogen
     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (U.S. EPA Region 9, October 2004, Updated December 28, 2004). NA = Not applicable/not available
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for soil (January 2004). sat = Soil Saturation Limit

7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. Rationale Codes:
      Chemicals selected as COPCs are indicated by shaded chemical names. For selection as a COPC:
8 - CAL Modified PRG is used as the screening level for TCE.   ASL = Above Screening Level
9 - The value for naphthalene was used as a surrogate for 2-methylnaphthalene.
10 - The value for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene. For elimination as a COPC:
11 - The PRG for residential land use for total chromium is presented.   BSL = Below Screening Level
12 - Value is for hexavalent chromium.   NUT = Essential Nutrient
13 - One-tenth of the noncarcinogenic PRG is less than the carcinogenic PRG; therefore, the one-tenth noncarcinogenic PRG is presented.

Associated Samples
08SB0050206 08SB0131013 08SB0350305 08SB530507
08SB0100206 08SB0150406 08SB0400204 08SB540204
08SB0100610 08SB0160203 08SB460608 08SB550709
08SB0101013 08SB0180204 08SB470608 08SB560709
08SB0110206 08SB0200204 08SB480507 08SB570608
08SB0120206 08SB0210204 08SB490507 08SB590709
08SB0120610 08SB0240203 08SB500608 08SB600709
08SB0121018 08SB0320607 08SB510204 08SB610507
08SB0130206 08SB0330406 08SB520103 08SB620406
08SB0130610
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TABLE 7-8

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SUBSURFACE SOIL - GRASS AND GRAVEL AREAS
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

SWMU 08 Volatile Organic Compounds
Grass and 71-55-6 1,1,1-Trichloroethane 1.8 J 1.8 J ug/kg 08SB590709 1/37 0.88 - 1.2 1.8 NA 1200000 sat 97 1900 No BSL

Gravel 75-34-3 1,1-Dichloroethane 3.2 21 ug/kg 08SB550709 3/37 0.88 - 1.2 21 NA 130000 N 2100 5600 No BSL
Areas 75-35-4 1,1-Dichloroethene 2.6 J 15 ug/kg 08SB0131013 3/37 0.88 - 1.2 15 NA 30000 N 2.9 58 Yes ASL

78-93-3 2-Butanone 2 J 31 ug/kg 08SB0131013 9/37 0.88 - 1.2 31 NA 24000000 sat 4400 35000 No BSL
67-64-1 Acetone 1 J 130 J ug/kg 08SB0131013 26/32 0.964 - 29 130 NA NA 6600 28000 No BSL
71-43-2 Benzene 1.5 J 2 J ug/kg 08SB0131013 2/37 0.88 - 1.2 2 NA 840 C 1.7 34 Yes ASL
75-15-0 Carbon Disulfide 1 J 1 J ug/kg 08SB0120610 1/37 0.88 - 1.2 1 NA 720000 sat 1500 10000 No BSL
75-00-3 Chloroethane 7 7 ug/kg 08SB0131013 1/37 0.88 - 1.2 7 NA 1200000 sat NA 650 No BSL
156-59-2 cis-1,2-Dichloroethene 1 J 6 ug/kg 08SB0101013 6/37 0.88 - 1.2 6 NA NA 20 400 No BSL
100-41-4 Ethylbenzene 3 J 440 J ug/kg 08SB510204 2/37 0.88 - 1.2 440 NA 400000 sat 670 13000 No BSL
75-09-2 Methylene Chloride 12 J 44 J ug/kg 08SB0131013 5/37 0.907 - 12 44 NA 13000 C 1.2 23 Yes ASL
108-88-3 Toluene 19 23 J ug/kg 08SB510204 2/37 0.88 - 1.2 23 NA 650000 sat 590 12000 No BSL
1330-20-7 Total Xylenes 1 J 3900 J ug/kg 08SB510204 4/37 0.88 - 1.2 3900 NA 71000 N 7100 210000 No BSL
79-01-6 Trichloroethene 2 J 2 J ug/kg 08SB0131013 1/37 0.88 - 1.2 2 NA 71 C 2.8 57 No BSL
75-69-4 Trichlorofluoromethane 1 J 4 ug/kg 08SB0131013 5/37 0.88 - 1.2 4 NA 110000 N 8000 NA No BSL
75-01-4 Vinyl Chloride 2 J 2 J ug/kg 08SB0101013, 08SB0100610 2/37 0.88 - 1.2 2 NA 280 C 0.67 13 Yes ASL

Semivolatile Organic Compounds
91-57-6 2-Methylnaphthalene 7 J 7 J ug/kg 08SB0110206, 08SB0120206 2/5 3.84 - 4.05 7 NA NA NA 3100 No BSL
91-20-3 Naphthalene 10 38 ug/kg 08SB0110206 3/5 3.84 - 3.91 38 NA 17000 N 3100 700 No BSL
85-01-8 Phenanthrene 5 J 5 J ug/kg 08SB0120206 1/5 3.84 - 4.05 5 NA NA NA 13000 No BSL

Inorganics
7429-90-5 Aluminum 22500 J 31500 J mg/kg 08SB0050206 5/5 --- 31500 5020 - 17400 686000 N NA NA No NTX
7440-38-2 Arsenic 5.4 J 9.7 J mg/kg 08SB0120206 5/5 --- 9.7 1.1 - 10.2 745 C 0.29 5.8 Yes ASL
7440-39-3 Barium 49.3 J 125 J mg/kg 08SB0130206 5/5 --- 125 24.8 - 155 68600 N 82 1600 Yes ASL
7440-41-7 Beryllium 0.66 J 0.89 J mg/kg 08SB0100206 4/5 0.49 0.89 0.3 - 0.82 1330 C 3.2 63 No BSL
7440-70-2 Calcium 633 J 22600 J mg/kg 08SB0110206 5/5 --- 22600 53.6 - 35300 NA NA NA No N UT
7440-47-3 Chromium 21.9 J 25 J mg/kg 08SB0050206 5/5 --- 25 7.7 - 30.6 267 C 2.1 NA Yes ASL
7440-48-4 Cobalt 3.4 J 7.4 J mg/kg 08SB0130206 5/5 --- 7.4 1.8 - 27.1 1140 C 0.17 NA Yes ASL
7440-50-8 Copper 8.1 J 14.4 J mg/kg 08SB0110206 5/5 --- 14.4 3.5 - 23.8 NA 560 920 No BSL
7439-89-6 Iron 19200 J 25400 J mg/kg 08SB0130206 5/5 --- 25400 7140 - 40800 NA NA NA No NTX
7439-92-1 Lead 8.3 J 33.3 J mg/kg 08SB0120206 5/5 --- 33.3 6.4 - 21.5 NA NA 81 No BSL
7439-95-4 Magnesium 1590 J 3710 J mg/kg 08SB0110206 5/5 --- 3710 496 - 2870 NA NA NA No NUT
7439-96-5 Manganese 33.5 J 616 J mg/kg 08SB0130206 5/5 --- 616 23.2 - 3040 6860 N 110 NA Yes ASL
7439-97-6 Mercury 0.035 J 0.039 J mg/kg 08SB0130206 3/5 0.007 0.039 0.04 - 0.14 NA 0.1 2.1 No BSL
7440-02-0 Nickel 8.6 J 12.6 J mg/kg 08SB0120206 5/5 --- 12.6 4.6 - 23.7 NA 14 950 No BSL
7440-09-7 Potassium 1260 J 2010 J mg/kg 08SB0110206 5/5 --- 2010 280 - 1650 NA NA NA No NUT
7440-23-5 Sodium 101 J 129 J mg/kg 08SB0110206 4/5 60.9 129 3.7 - 205 NA NA NA No NUT
7440-28-0 Thallium 0.4 J 0.76 J mg/kg 08SB0120206 2/5 0.29 - 0.32 0.76 4.6 - 23.7 NA 0.056 2.8 Yes ASL
7440-31-5 Tin 0.33 J 0.5 J mg/kg 08SB0110206 4/5 0.39 0.5 NA NA NA NA No NTX
7440-62-2 Vanadium 36.2 J 44.8 J mg/kg 08SB0120206 5/5 --- 44.8 14.1 - 48.5 NA 260 NA No BSL
7440-66-6 Zinc 20.5 J 55.2 J mg/kg 08SB0110206 5/5 --- 55.2 9.4 - 60.2 NA 680 14000 No BSL

Exposure 
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TABLE 7-8

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SUBSURFACE SOIL - GRASS AND GRAVEL AREAS
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements/To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern
4 - Taken from Table 4-1 of the Final Basewide Background Soil Investigation Report, (TtNUS, 2001). J = Estimated value
5 - U.S. EPA Soil Screening Levels (SSLs). U.S. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.shtml (soil to air SSLs for noncarcinogens are divided by 10). N = Noncarcinogen
     The migration to groundwater value represents a dilution attenuation factor (DAF) of 1. NA = Not applicable/not available
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for soil (January 2006).
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
      Chemicals selected as COPCs are indicated by shaded chemical names.

Associated Samples Rationale Codes:
08SB0050206 08SB0131013 08SB0350305 08SB530507 For selection as a COPC:
08SB0100206 08SB0150406 08SB0400204 08SB540204   ASL = Above Screening Level
08SB0100610 08SB0160203 08SB460608 08SB550709
08SB0101013 08SB0180204 08SB470608 08SB560709 For elimination as a COPC:
08SB0110206 08SB0200204 08SB480507 08SB570608   BSL = Below Screening Level
08SB0120206 08SB0210204 08SB490507 08SB590709   NUT = Essential Nutrient
08SB0120610 08SB0240203 08SB500608 08SB600709   NTX = No Toxicity Data
08SB0121018 08SB0320607 08SB510204 08SB610507
08SB0130206 08SB0330406 08SB520103 08SB620406
08SB0130610
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TABLE 7-9

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL UNDER BUILDING 106 AND UNDER PAVEMENT AROUND BUILDING 106
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

SWMU 08 Volatile Organic Compounds
under 71-55-6 1,1,1-Trichloroethane 2 J 2 J ug/kg 08SS0300002 1/11 0.913 - 1.15 2 NA 1200000 sat 5000000 IDEM No BSL

Building 106 78-93-3 2-Butanone 2 J 5 J ug/kg 08SS0300002 5/11 0.913 - 1.15 5 NA 2200000 N 44000000 IDEM No BSL
and 67-64-1 Acetone 5 J 48 J ug/kg 08SS0300002 4/11 3 - 7 48 NA 1400000 N 35000000 IDEM No BSL

Surrounding 75-15-0 Carbon Disulfide 1.04 J 1.04 J ug/kg 08SS0250002 1/11 0.913 - 1.22 1.04 NA 36000 N 900000 IDEM No BSL
Pavement 75-09-2 Methylene Chloride 6 J 6 J ug/kg 08SS0040002 1/11 0.913 - 1.22 6 NA 9100 C 120000 IDEM No BSL

79-01-6 Trichloroethene 6 26 ug/kg 08SS0300002 4/11 0.913 - 1.15 26 NA 2900 C(8) 710 IDEM No BSL
Semivolatile Organic Compounds

208-96-8 Acenaphthylene 31 31 ug/kg 08SS0040002 1/1 --- 31 NA 370000 N(9) 1100000 IDEM No BSL
120-12-7 Anthracene 14 14 ug/kg 08SS0040002 1/1 --- 14 NA 2200000 N 47000000 IDEM No BSL
56-55-3 Benzo(a)anthracene 170 170 ug/kg 08SS0040002 1/1 --- 170 NA 620 C 5000 IDEM No BSL
50-32-8 Benzo(a)pyrene 230 230 ug/kg 08SS0040002 1/1 --- 230 NA 62 C 500 IDEM Yes ASL
205-99-2 Benzo(b)fluoranthene 280 280 ug/kg 08SS0040002 1/1 --- 280 NA 620 C 5000 IDEM No BSL
191-24-2 Benzo(g,h,i)perylene 230 J 230 J ug/kg 08SS0040002 1/1 --- 230 NA 230000 N(10) NA IDEM No BSL
207-08-9 Benzo(k)fluoranthene 120 120 ug/kg 08SS0040002 1/1 --- 120 NA 6200 C 50000 IDEM No BSL
218-01-9 Chrysene 230 230 ug/kg 08SS0040002 1/1 --- 230 NA 62000 C 500000 IDEM No BSL
53-70-3 Dibenzo(a,h)anthracene 69 J 69 J ug/kg 08SS0040002 1/1 --- 69 NA 62 C 500 IDEM Yes ASL
206-44-0 Fluoranthene 130 130 ug/kg 08SS0040002 1/1 --- 130 NA 230000 N 6300000 IDEM No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 180 J 180 J ug/kg 08SS0040002 1/1 --- 180 NA 620 C 5000 IDEM No BSL
91-20-3 Naphthalene 4 J 4 J ug/kg 08SS0040002 1/1 --- 4 NA 5600 N 3200000 IDEM No BSL
85-01-8 Phenanthrene 18 18 ug/kg 08SS0040002 1/1 --- 18 NA 230000 N(10) 470000 IDEM No BSL
129-00-0 Pyrene 210 210 ug/kg 08SS0040002 1/1 --- 210 NA 230000 N 4700000 IDEM No BSL

Inorganics
7429-90-5 Aluminum 20900 J 20900 J mg/kg 08SS0040002 1/1 --- 20900 5020 - 17400 7600 N NA NA Yes ASL
7440-38-2 Arsenic 4.9 J 4.9 J mg/kg 08SS0040002 1/1 --- 4.9 1.1 - 10.2 0.39 C 3.9 IDEM Yes ASL
7440-39-3 Barium 86.1 J 86.1 J mg/kg 08SS0040002 1/1 --- 86.1 24.8 - 155 540 N 63000 IDEM No BSL
7440-41-7 Beryllium 0.53 J 0.53 J mg/kg 08SS0040002 1/1 --- 0.53 0.3 - 0.82 15 N 680 IDEM No BSL
7440-70-2 Calcium 2070 J 2070 J mg/kg 08SS0040002 1/1 --- 2070 53.6 - 35300 NA NA NA No NUT
7440-47-3 Chromium 17.9 J 17.9 J mg/kg 08SS0040002 1/1 --- 17.9 7.7 - 30.6 210 C(11) 430(12) IDEM No BSL
7440-48-4 Cobalt 7.1 J 7.1 J mg/kg 08SS0040002 1/1 --- 7.1 1.8 - 27.1 140 N(13) NA NA No BSL
7440-50-8 Copper 6.1 J 6.1 J mg/kg 08SS0040002 1/1 --- 6.1 3.5 - 23.8 310 N 14000 IDEM No BSL
7439-89-6 Iron 18300 J 18300 J mg/kg 08SS0040002 1/1 --- 18300 7140 - 40800 2300 N NA NA Yes ASL
7439-92-1 Lead 11.7 J 11.7 J mg/kg 08SS0040002 1/1 --- 11.7 6.4 - 21.5 400 400 IDEM No BSL
7439-95-4 Magnesium 1730 J 1730 J mg/kg 08SS0040002 1/1 --- 1730 496 - 2870 NA NA NA No NUT
7439-96-5 Manganese 130 J 130 J mg/kg 08SS0040002 1/1 --- 130 23.2 - 3040 180 N NA NA No BSL
7440-02-0 Nickel 8.5 J 8.5 J mg/kg 08SS0040002 1/1 --- 8.5 4.6 - 23.7 160 N 6900 IDEM No BSL
7440-09-7 Potassium 975 J 975 J mg/kg 08SS0040002 1/1 --- 975 280 - 1650 NA NA NA No NUT
7440-23-5 Sodium 201 J 201 J mg/kg 08SS0040002 1/1 --- 201 3.7 - 205 NA NA NA No NUT
7440-62-2 Vanadium 29.4 J 29.4 J mg/kg 08SS0040002 1/1 --- 29.4 14.1 - 48.5 7.8 N NA NA Yes ASL
7440-66-6 Zinc 21.7 J 21.7 J mg/kg 08SS0040002 1/1 --- 21.7 9.4 - 60.2 2300 N 100000 IDEM No BSL

Exposure Point Units Sample with Maximum 
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Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency of 
Detection

Range of Non-
Detects(2)

Concentration 
Used for 

Screening(3)

Range of 
Background 

Concentrations(4)

U.S. EPA Region 9 
PRG (Residential)(5)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)



PAGE 2 OF 2

TABLE 7-9

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL UNDER BUILDING 106 AND UNDER PAVEMENT AROUND BUILDING 106
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements/To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern
4 - Taken from Table 4-1 of the Final Basewide Background Soil Investigation Report, (TtNUS, 2001). J = Estimated value
5 - U.S. EPA Region 9 Preliminary Remediation Goal (PRG).  The noncarcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient N = Noncarcinogen
     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (U.S. EPA Region 9, October 2004, Updated December 28, 2004). NA = Not applicable/not available
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for soil (January 2006). sat = Soil Saturation Limit

7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. Rationale Codes:
      Chemicals selected as COPCs are indicated by shaded chemical names. For selection as a COPC:
8 - CAL Modified PRG is used as the screening level for TCE.   ASL = Above Screening Level
9 - The value for acenaphthene was used as a surrogate for acenaphthylene.
10 - The value for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene. For elimination as a COPC:
11 - The PRG for residential land use for total chromium is presented.   BSL = Below Screening Level
12 - Value is for hexavalent chromium.   NTX = No Toxicity Data
13 - One-tenth of the noncarcinogenic PRG is less than the carcinogenic PRG; therefore, the one-tenth noncarcinogenic PRG is presented.   NUT = Essential Nutrient

Associated Samples
08SS0040002 08SS0270002
08SS0190002 08SS0280002
08SS0220002 08SS0290002
08SS0230002 08SS0300002
08SS0250002 08SS0310002
08SS0260002
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TABLE 7-10

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SURFACE SOIL UNDER BUILDING 106 AND UNDER PAVEMENT AROUND BUILDING 106
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

SWMU 08 Volatile Organic Compounds
under 71-55-6 1,1,1-Trichloroethane 2 J 2 J ug/kg 08SS0300002 1/11 0.913 - 1.15 2 NA 1200000 sat 97 1900 No BSL

Building 106 78-93-3 2-Butanone 2 J 5 J ug/kg 08SS0300002 5/11 0.913 - 1.15 5 NA 24000000 sat 4400 35000 No BSL
and 67-64-1 Acetone 5 J 48 J ug/kg 08SS0300002 4/11 3 - 7 48 NA NA 6600 28000 No BSL

Surrounding 75-15-0 Carbon Disulfide 1.04 J 1.04 J ug/kg 08SS0250002 1/11 0.913 - 1.22 1.04 NA 720000 sat 1500 10000 No BSL
Pavement 75-09-2 Methylene Chloride 6 J 6 J ug/kg 08SS0040002 1/11 0.913 - 1.22 6 NA 13000 C 1.2 23 Yes ASL

79-01-6 Trichloroethene 6 26 ug/kg 08SS0300002 4/11 0.913 - 1.15 26 NA 71 C 2.8 57 Yes ASL
Semivolatile Organic Compounds

208-96-8 Acenaphthylene 31 31 ug/kg 08SS0040002 1/1 --- 31 NA NA NA 18000 No BSL
120-12-7 Anthracene 14 14 ug/kg 08SS0040002 1/1 --- 14 NA NA 650000 51000 No BSL
56-55-3 Benzo(a)anthracene 170 170 ug/kg 08SS0040002 1/1 --- 170 NA NA 160 19000 Yes ASL
50-32-8 Benzo(a)pyrene 230 230 ug/kg 08SS0040002 1/1 --- 230 NA NA 410 8200 No BSL
205-99-2 Benzo(b)fluoranthene 280 280 ug/kg 08SS0040002 1/1 --- 280 NA NA 490 57000 No BSL
191-24-2 Benzo(g,h,i)perylene 230 J 230 J ug/kg 08SS0040002 1/1 --- 230 NA NA NA 16000 No BSL
207-08-9 Benzo(k)fluoranthene 120 120 ug/kg 08SS0040002 1/1 --- 120 NA NA 490 39000 No BSL
218-01-9 Chrysene 230 230 ug/kg 08SS0040002 1/1 --- 230 NA NA 160 25000 Yes ASL
53-70-3 Dibenzo(a,h)anthracene 69 J 69 J ug/kg 08SS0040002 1/1 --- 69 NA NA 1500 18000 No BSL
206-44-0 Fluoranthene 130 130 ug/kg 08SS0040002 1/1 --- 130 NA NA 310000 880000 No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 180 J 180 J ug/kg 08SS0040002 1/1 --- 180 NA NA 1400 3100 No BSL
91-20-3 Naphthalene 4 J 4 J ug/kg 08SS0040002 1/1 --- 4 NA 17000 N 3100 700 No BSL
85-01-8 Phenanthrene 18 18 ug/kg 08SS0040002 1/1 --- 18 NA NA NA 13000 No BSL
129-00-0 Pyrene 210 210 ug/kg 08SS0040002 1/1 --- 210 NA NA 230000 570000 No BSL

Inorganics
7429-90-5 Aluminum 20900 J 20900 J mg/kg 08SS0040002 1/1 --- 20900 5020 - 17400 686000 N NA NA No NTX
7440-38-2 Arsenic 4.9 J 4.9 J mg/kg 08SS0040002 1/1 --- 4.9 1.1 - 10.2 745 C 0.29 5.8 Yes ASL
7440-39-3 Barium 86.1 J 86.1 J mg/kg 08SS0040002 1/1 --- 86.1 24.8 - 155 68600 N 82 1600 Yes ASL
7440-41-7 Beryllium 0.53 J 0.53 J mg/kg 08SS0040002 1/1 --- 0.53 0.3 - 0.82 1330 C 3.2 63 No BSL
7440-70-2 Calcium 2070 J 2070 J mg/kg 08SS0040002 1/1 --- 2070 53.6 - 35300 NA NA NA No NUT
7440-47-3 Chromium 17.9 J 17.9 J mg/kg 08SS0040002 1/1 --- 17.9 7.7 - 30.6 267 C 2.1 NA Yes ASL
7440-48-4 Cobalt 7.1 J 7.1 J mg/kg 08SS0040002 1/1 --- 7.1 1.8 - 27.1 1140 C 0.17 NA Yes ASL
7440-50-8 Copper 6.1 J 6.1 J mg/kg 08SS0040002 1/1 --- 6.1 3.5 - 23.8 NA 560 920 No BSL
7439-89-6 Iron 18300 J 18300 J mg/kg 08SS0040002 1/1 --- 18300 7140 - 40800 NA NA NA No NTX
7439-92-1 Lead 11.7 J 11.7 J mg/kg 08SS0040002 1/1 --- 11.7 6.4 - 21.5 NA NA 81 No BSL
7439-95-4 Magnesium 1730 J 1730 J mg/kg 08SS0040002 1/1 --- 1730 496 - 2870 NA NA NA No NUT
7439-96-5 Manganese 130 J 130 J mg/kg 08SS0040002 1/1 --- 130 23.2 - 3040 6860 N 110 NA Yes ASL
7440-02-0 Nickel 8.5 J 8.5 J mg/kg 08SS0040002 1/1 --- 8.5 4.6 - 23.7 NA 14 950 No BSL
7440-09-7 Potassium 975 J 975 J mg/kg 08SS0040002 1/1 --- 975 280 - 1650 NA NA NA No NUT
7440-23-5 Sodium 201 J 201 J mg/kg 08SS0040002 1/1 --- 201 3.7 - 205 NA NA NA No NUT
7440-62-2 Vanadium 29.4 J 29.4 J mg/kg 08SS0040002 1/1 --- 29.4 14.1 - 48.5 NA 260 NA No BSL
7440-66-6 Zinc 21.7 J 21.7 J mg/kg 08SS0040002 1/1 --- 21.7 9.4 - 60.2 NA 680 14000 No BSL

Exposure 
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TABLE 7-10

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SURFACE SOIL UNDER BUILDING 106 AND UNDER PAVEMENT AROUND BUILDING 106
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements/To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern
4 - Taken from Table 4-1 of the Final Basewide Background Soil Investigation Report, (TtNUS, 2001). J = Estimated value
5 - U.S. EPA Soil Screening Levels (SSLs). U.S. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm (soil to air SSLs for noncarcinogens are divided by 10). N = Noncarcinogen
     The migration to groundwater value represents a dilution attenuation factor (DAF) of 1. NA = Not applicable/not available
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for soil (January 2006). sat = Soil Saturation Limit
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
      Chemicals selected as COPCs are indicated by shaded chemical names.

Associated Samples Rationale Codes:
08SS0040002 08SS0270002 For selection as a COPC:
08SS0190002 08SS0280002   ASL = Above Screening Level
08SS0220002 08SS0290002
08SS0230002 08SS0300002 For elimination as a COPC:
08SS0250002 08SS0310002   BSL = Below Screening Level
08SS0260002   NUT = Essential Nutrient

  NTX = No Toxicity Data



TABLE 7-11

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL UNDER BUILDING 106 AND UNDER PAVEMENT AROUND BUILDING 106
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

SWMU 08 Volatile Organic Compounds
under 78-93-3 2-Butanone 1.14 J 11 J ug/kg 08SB0250608 5/9 0.965 - 1.18 11 NA 2200000 N 44000000 IDEM No BSL

Building 106 67-64-1 Acetone 19 J 43 J ug/kg 08SB0220608 2/9 5 - 19 43 NA 1400000 N 35000000 IDEM No BSL
and 75-15-0 Carbon Disulfide 2 J 2 J ug/kg 08SB0290406 1/9 0.965 - 1.18 2 NA 36000 N 900000 IDEM No BSL

Surrounding 75-09-2 Methylene Chloride 21 J 21 J ug/kg 08SB0040206 1/9 0.965 - 1.18 21 NA 9100 C 120000 IDEM No BSL
Pavement 79-01-6 Trichloroethene 5 36 ug/kg 08SB0290406 3/9 1.01 - 1.18 36 NA 2900 C(8) 710 IDEM No BSL

75-69-4 Trichlorofluoromethane 1.1 J 1.1 J ug/kg 08SB0040206 1/9 0.965 - 1.18 1.1 NA 39000 N NA NA No BSL
Semivolatile Organic Compounds

56-55-3 Benzo(a)anthracene 5 J 5 J ug/kg 08SB0040206 1/1 --- 5 NA 620 C 5000 IDEM No BSL
218-01-9 Chrysene 6 J 6 J ug/kg 08SB0040206 1/1 --- 6 NA 62000 C 500000 IDEM No BSL
85-01-8 Phenanthrene 7 J 7 J ug/kg 08SB0040206 1/1 --- 7 NA 230000 N(9) 470000 IDEM No BSL
129-00-0 Pyrene 20 20 ug/kg 08SB0040206 1/1 --- 20 NA 230000 N 4700000 IDEM No BSL

Inorganics
7429-90-5 Aluminum 22100 J 22100 J mg/kg 08SB0040206 1/1 --- 22100 5020 - 17400 7600 N NA NA Yes ASL
7440-38-2 Arsenic 5.5 J 5.5 J mg/kg 08SB0040206 1/1 --- 5.5 1.1 - 10.2 0.39 C 3.9 IDEM Yes ASL
7440-39-3 Barium 85.3 J 85.3 J mg/kg 08SB0040206 1/1 --- 85.3 24.8 - 155 540 N 63000 IDEM No BSL
7440-70-2 Calcium 1420 J 1420 J mg/kg 08SB0040206 1/1 --- 1420 53.6 - 35300 NA NA NA No NUT
7440-47-3 Chromium 20.1 J 20.1 J mg/kg 08SB0040206 1/1 --- 20.1 7.7 - 30.6 210 C(10) 430(11) IDEM No BSL
7440-48-4 Cobalt 6.6 J 6.6 J mg/kg 08SB0040206 1/1 --- 6.6 1.8 - 27.1 140 N(12) NA NA No BSL
7440-50-8 Copper 7.9 J 7.9 J mg/kg 08SB0040206 1/1 --- 7.9 3.5 - 23.8 310 N 14000 IDEM No BSL
7439-89-6 Iron 20000 J 20000 J mg/kg 08SB0040206 1/1 --- 20000 7140 - 40800 2300 N NA NA Yes ASL
7439-92-1 Lead 12.3 J 12.3 J mg/kg 08SB0040206 1/1 --- 12.3 6.4 - 21.5 400 400 IDEM No BSL
7439-95-4 Magnesium 1770 J 1770 J mg/kg 08SB0040206 1/1 --- 1770 496 - 2870 NA NA NA No NUT
7439-96-5 Manganese 146 J 146 J mg/kg 08SB0040206 1/1 --- 146 23.2 - 3040 180 N NA NA No BSL
7439-97-6 Mercury 0.018 J 0.018 J mg/kg 08SB0040206 1/1 --- 0.018 0.04 - 0.14 2.3 N 100 IDEM No BSL
7440-02-0 Nickel 9.2 J 9.2 J mg/kg 08SB0040206 1/1 --- 9.2 4.6 - 23.7 160 N 6900 IDEM No BSL
7440-09-7 Potassium 1200 J 1200 J mg/kg 08SB0040206 1/1 --- 1200 280 - 1650 NA NA NA No NUT
7440-23-5 Sodium 143 J 143 J mg/kg 08SB0040206 1/1 --- 143 3.7 - 205 NA NA NA No NUT
7440-62-2 Vanadium 33.5 J 33.5 J mg/kg 08SB0040206 1/1 --- 33.5 14.1 - 48.5 7.8 N NA NA Yes ASL
7440-66-6 Zinc 22.9 J 22.9 J mg/kg 08SB0040206 1/1 --- 22.9 9.4 - 60.2 2300 N 100000 IDEM No BSL

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements/To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern
4 - Taken from Table 4-1 of the Final Basewide Background Soil Investigation Report, (TtNUS, 2001). J = Estimated value
5 - U.S. EPA Region 9 Preliminary Remediation Goal (PRG).  The noncarcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient N = Noncarcinogen
     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (U.S. EPA Region 9, October 2004, Updated December 28, 2004). NA = Not applicable/not available
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for soil (January 2006).
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
      Chemicals selected as COPCs are indicated by shaded chemical names. Rationale Codes:
8 - CAL Modified PRG is used as the screening level for TCE. For selection as a COPC:
9 - The value for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.   ASL = Above Screening Level
10 - The PRG for residential land use for total chromium is presented.
11 - Value is for hexavalent chromium. For elimination as a COPC:
12 - One-tenth of the noncarcinogenic PRG is less than the carcinogenic PRG; therefore, the one-tenth noncarcinogenic PRG is presented.   BSL = Below Screening Level

  NTX = No Toxicity Data
Associated Samples   NUT = Essential Nutrient
08SB0040206 08SB0250206 08SB0260406 08SB0280406 08SB0310406
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TABLE 7-12

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SUBSURFACE SOIL UNDER BUILDING 106 AND UNDER PAVEMENT AROUND BUILDING 106
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

SWMU 08 Volatile Organic Compounds
under 78-93-3 2-Butanone 1.14 J 11 J ug/kg 08SB0250608 5/9 0.965 - 1.18 11 NA 24000000 sat 4400 35000 No BSL

Building 106 67-64-1 Acetone 19 J 43 J ug/kg 08SB0220608 2/9 5 - 19 43 NA NA 6600 28000 No BSL
and 75-15-0 Carbon Disulfide 2 J 2 J ug/kg 08SB0290406 1/9 0.965 - 1.18 2 NA 720000 sat 1500 10000 No BSL

Surrounding 75-09-2 Methylene Chloride 21 J 21 J ug/kg 08SB0040206 1/9 0.965 - 1.18 21 NA 13000 C 1.2 23 Yes ASL
Pavement 79-01-6 Trichloroethene 5 36 ug/kg 08SB0290406 3/9 1.01 - 1.18 36 NA 71 C 2.8 57 Yes ASL

75-69-4 Trichlorofluoromethane 1.1 J 1.1 J ug/kg 08SB0040206 1/9 0.965 - 1.18 1.1 NA 110000 N 8000 NA No BSL
Semivolatile Organic Compounds

56-55-3 Benzo(a)anthracene 5 J 5 J ug/kg 08SB0040206 1/1 --- 5 NA NA 160 19000 No BSL
218-01-9 Chrysene 6 J 6 J ug/kg 08SB0040206 1/1 --- 6 NA NA 160 25000 No BSL
85-01-8 Phenanthrene 7 J 7 J ug/kg 08SB0040206 1/1 --- 7 NA NA NA 13000 No BSL

129-00-0 Pyrene 20 20 ug/kg 08SB0040206 1/1 --- 20 NA NA 230000 570000 No BSL
Inorganics

7429-90-5 Aluminum 22100 J 22100 J mg/kg 08SB0040206 1/1 --- 22100 5020 - 17400 686000 N NA NA No NTX
7440-38-2 Arsenic 5.5 J 5.5 J mg/kg 08SB0040206 1/1 --- 5.5 1.1 - 10.2 745 C 0.29 5.8 Yes ASL
7440-39-3 Barium 85.3 J 85.3 J mg/kg 08SB0040206 1/1 --- 85.3 24.8 - 155 68600 N 82 1600 Yes ASL
7440-70-2 Calcium 1420 J 1420 J mg/kg 08SB0040206 1/1 --- 1420 53.6 - 35300 NA NA NA No NUT
7440-47-3 Chromium 20.1 J 20.1 J mg/kg 08SB0040206 1/1 --- 20.1 7.7 - 30.6 267 C 2.1 NA Yes ASL
7440-48-4 Cobalt 6.6 J 6.6 J mg/kg 08SB0040206 1/1 --- 6.6 1.8 - 27.1 1140 C 0.17 NA Yes ASL
7440-50-8 Copper 7.9 J 7.9 J mg/kg 08SB0040206 1/1 --- 7.9 3.5 - 23.8 NA 560 920 No BSL
7439-89-6 Iron 20000 J 20000 J mg/kg 08SB0040206 1/1 --- 20000 7140 - 40800 NA NA NA No NTX
7439-92-1 Lead 12.3 J 12.3 J mg/kg 08SB0040206 1/1 --- 12.3 6.4 - 21.5 NA NA 81 No BSL
7439-95-4 Magnesium 1770 J 1770 J mg/kg 08SB0040206 1/1 --- 1770 496 - 2870 NA NA NA No NUT
7439-96-5 Manganese 146 J 146 J mg/kg 08SB0040206 1/1 --- 146 23.2 - 3040 6860 N 110 NA Yes ASL
7439-97-6 Mercury 0.018 J 0.018 J mg/kg 08SB0040206 1/1 --- 0.018 0.04 - 0.14 NA 0.1 2.1 No BSL
7440-02-0 Nickel 9.2 J 9.2 J mg/kg 08SB0040206 1/1 --- 9.2 4.6 - 23.7 NA 14 950 No BSL
7440-09-7 Potassium 1200 J 1200 J mg/kg 08SB0040206 1/1 --- 1200 280 - 1650 NA NA NA No NUT
7440-23-5 Sodium 143 J 143 J mg/kg 08SB0040206 1/1 --- 143 3.7 - 205 NA NA NA No NUT
7440-62-2 Vanadium 33.5 J 33.5 J mg/kg 08SB0040206 1/1 --- 33.5 14.1 - 48.5 NA 260 NA No BSL
7440-66-6 Zinc 22.9 J 22.9 J mg/kg 08SB0040206 1/1 --- 22.9 9.4 - 60.2 NA 680 14000 No BSL

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements/To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern
4 - Taken from Table 4-1 of the Final Basewide Background Soil Investigation Report, (TtNUS, 2001).  J = Estimated value
5 - U.S. EPA Soil Screening Levels (SSLs). U.S. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm (soil to air SSLs for noncarcinogens are divided by 10). N = Noncarcinogen
     The migration to groundwater value represents a dilution attenuation factor (DAF) of 1. NA = Not applicable/not available
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for soil (January 2006). sat = Soil Saturation Limit
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
      Chemicals selected as COPCs are indicated by shaded chemical names.

Rationale Codes:
Associated Samples For selection as a COPC:
08SB0040206 08SB0250206 08SB0260406 08SB0280406 08SB0310406   ASL = Above Screening Level
08SB0220608 08SB0250608 08SB0270406 08SB0290406 For elimination as a COPC:

  BSL = Below Screening Level
  NUT = Essential Nutrient
  NTX = No Toxicity Data
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TABLE 7-13

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL UNDER BUILDING 107 AND UNDER PAVEMENT AROUND BUILDING 107
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

SWMU 08 Volatile Organic Compounds
under 71-55-6 1,1,1-Trichloroethane 5 5 ug/kg 08SS0410002 1/6 0.915 - 1.01 5 NA 1200000 sat 5000000 IDEM No BSL

Building 107 79-00-5 1,1,2-Trichloroethane 2 J 2 J ug/kg 08SS0410002 1/6 0.915 - 1.01 2 NA 730 C 9400 IDEM No BSL
and 75-35-4 1,1-Dichloroethene 1 J 4 ug/kg 08SS0410002 2/6 0.915 - 1.01 4 NA 12000 N 310000 IDEM No BSL

Surrounding 591-78-6 2-Hexanone 1 J 1 J ug/kg 08SS0420002
 08SS0430002 2/6 0.915 - 1.01 1 NA NA NA NA No NTX

Pavement 67-64-1 Acetone 2 J 4 J ug/kg 08SS0440002 4/6 0.943 - 1.01 4 NA 1400000 N 35000000 IDEM No BSL
156-59-2 cis-1,2-Dichloroethene 3 J 4 ug/kg 08SS0410002 2/6 0.915 - 1.01 4 NA 4300 N 110000 IDEM No BSL
79-01-6 Trichloroethene 55 430 J ug/kg 08SS0410002 2/6 0.915 - 1.01 430 NA 2900 C(8) 710 IDEM No BSL

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements/To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern
4 - Taken from Table 4-1 of the Final Basewide Background Soil Investigation Report, (TtNUS, 2001). J = Estimated value
5 - U.S. EPA Region 9 Preliminary Remediation Goal (PRG).  The noncarcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient N = Noncarcinogen
     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (U.S. EPA Region 9, October 2004, Updated December 28, 2004). NA = Not applicable/not available
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for soil (January 2006).
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
      Chemicals selected as COPCs are indicated by shaded chemical names. Rationale Codes:
8 - CAL Modified PRG is used as the screening level for TCE. For selection as a COPC:

  ASL = Above Screening Level
Associated Samples

08SS0340002 08SS0430002 For elimination as a COPC:
08SS0410002 08SS0440002   BSL = Below Screening Level
08SS0420002 08SS0450002   NTX = No Toxicity Data

  NUT = Essential Nutrient
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TABLE 7-14

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SURFACE SOIL UNDER BUILDING 107 AND UNDER PAVEMENT AROUND BUILDING 107
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

SWMU 08 Volatile Organic Compounds
under 71-55-6 1,1,1-Trichloroethane 5 5 ug/kg 08SS0410002 1/6 0.915 - 1.01 5 NA 1200000 sat 97 1900 No BSL

Building 107 79-00-5 1,1,2-Trichloroethane 2 J 2 J ug/kg 08SS0410002 1/6 0.915 - 1.01 2 NA 980 C 0.91 30 Yes ASL
and 75-35-4 1,1-Dichloroethene 1 J 4 ug/kg 08SS0410002 2/6 0.915 - 1.01 4 NA 30000 N 2.9 58 Yes ASL

Surrounding 591-78-6 2-Hexanone 1 J 1 J ug/kg 08SS0420002, 08SS0430002 2/6 0.915 - 1.01 1 NA NA NA NA No NTX
Pavement 67-64-1 Acetone 2 J 4 J ug/kg 08SS0440002 4/6 0.943 - 1.01 4 NA NA 6600 28000 No BSL

156-59-2 cis-1,2-Dichloroethene 3 J 4 ug/kg 08SS0410002 2/6 0.915 - 1.01 4 NA NA 20 400 No BSL
79-01-6 Trichloroethene 55 430 J ug/kg 08SS0410002 2/6 0.915 - 1.01 430 NA 71 C 2.8 57 Yes ASL

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements/To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = chemical of potential concern
4 - Taken from Table 4-1 of the Final Basewide Background Soil Investigation Report, (TtNUS, 2001). J = Estimated value
5 - U.S. EPA Soil Screening Levels (SSLs). U.S. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm (soil to air SSLs for noncarcinogens are divided by 10). N = Noncarcinogen
     The migration to groundwater value represents a dilution and attenuation factor (DAF) of 1. NA = Not applicable/not available
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for soil (January 2006). sat = Soil Saturation Limit
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
      Chemicals selected as COPCs are indicated by shaded chemical names.

Associated Samples Rationale Codes:
08SS0340002 08SS0430002 For selection as a COPC:
08SS0410002 08SS0440002   ASL = Above Screening Level
08SS0420002 08SS0450002

For elimination as a COPC:
  BSL = Below Screening Level
  NUT = Essential Nutrient
  NTX = No Toxicity Data
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TABLE 7-15

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL UNDER BUILDING 107 AND UNDER PAVEMENT AROUND BUILDING 107
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

SWMU 08 Volatile Organic Compounds
under 591-78-6 2-Hexanone 1.01 J 1.11 J ug/kg 08SB0340406, 08SB0410406 3/6 0.982 - 1.2 1.11 NA NA NA NA No NTX

Building 107 67-64-1 Acetone 1 J 7 J ug/kg 08SB0410406 4/6 1.01 - 1.11 7 NA 1400000 N 35000000 IDEM No BSL
and 156-59-2 cis-1,2-Dichloroethene 1.11 J 1.11 J ug/kg 08SB0410406 1/6 0.982 - 1.2 1.11 NA 4300 N 110000 IDEM No BSL

Surrounding 75-09-2 Methylene Chloride 2 J 2 J ug/kg 08SB0420406 1/6 0.982 - 1.2 2 NA 9100 C 120000 IDEM No BSL
Pavement 79-01-6 Trichloroethene 19 71 ug/kg 08SB0410406 2/6 0.982 - 1.2 71 NA 2900 C(8) 710 IDEM No BSL

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements/To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern
4 - Taken from Table 4-1 of the Final Basewide Background Soil Investigation Report, (TtNUS, 2001). J = Estimated value
5 - U.S. EPA Region 9 Preliminary Remediation Goal (PRG).  The noncarcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient N = Noncarcinogen
     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (U.S. EPA Region 9, October 2004, Updated December 28, 2004). NA = Not applicable/not available
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for soil (January 2006). PRG = Preliminary Remediation Goal
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
      Chemicals selected as COPCs are indicated by shaded chemical names. Rationale Codes:
8 - CAL Modified PRG is used as the screening level for TCE. For selection as a COPC:

  ASL = Above Screening Level
Associated Samples

08SB0340406 08SB0430305 For elimination as a COPC:
08SB0410406 08SB0440204   BSL = Below Screening Level
08SB0420406 08SB0450204   NTX = No Toxicity Data

  NUT = Essential Nutrient
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TABLE 7-16

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SUBSURFACE SOIL UNDER BUILDING 107 AND UNDER PAVEMENT AROUND BUILDING 107
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

SWMU 08 Volatile Organic Compounds
under 591-78-6 2-Hexanone 1.01 J 1.11 J ug/kg 08SB0340406, 08SB0410406 3/6 0.982 - 1.2 1.11 NA NA NA NA No NTX

Building 107 67-64-1 Acetone 1 J 7 J ug/kg 08SB0410406 4/6 1.01 - 1.11 7 NA NA 6600 28000 No BSL
and 156-59-2 cis-1,2-Dichloroethene 1.11 J 1.11 J ug/kg 08SB0410406 1/6 0.982 - 1.2 1.11 NA NA 20 400 No BSL

Surrounding 75-09-2 Methylene Chloride 2 J 2 J ug/kg 08SB0420406 1/6 0.982 - 1.2 2 NA 13000 C 1.2 23 Yes ASL
Pavement 79-01-6 Trichloroethene 19 71 ug/kg 08SB0410406 2/6 0.982 - 1.2 71 NA 71 C 2.8 57 Yes ASL

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements/To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern
4 - Taken from Table 4-1 of the Final Basewide Background Soil Investigation Report, (TtNUS, 2001). J = Estimated value
5 - U.S. EPA Soil Screening Levels (SSLs).  U.S. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm (Soil to air SSLs for noncarcinogens are divided by 10). N = Noncarcinogen
     The migration to groundwater value represents a dilution and attenuation factor (DAF) of 1. NA = Not applicable/not available
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for soil (January 2006). SSL = Soil Screening Level
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. sat = Soil Saturation Limit
      Chemicals selected as COPCs are indicated by shaded chemical names.

Associated Samples Rationale Codes:
08SB0340406 08SB0430305 For selection as a COPC:
08SB0410406 08SB0440204   ASL = Above Screening Level
08SB0420406 08SB0450204

For elimination as a COPC:
  BSL = Below Screening Level
  NUT = Essential Nutrient
  NTX = No Toxicity Data
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TABLE 7-17

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER - SHALLOW BEDROCK AND OVERBURDEN
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Groundwater

SWMU 08 Volatile Organics  (ug/L)
Shallow 71-55-6 1,1,1-Trichloroethane 1.2 850 ug/L 08GWTW002 6/13 0.3 850 NA 320 N 200 FED-MCL Yes ASL

Groundwater 200 IDEM
79-00-5 1,1,2-Trichloroethane 4.1 4.1 ug/L 08GWTW002 1/13 0.3 4.1 NA 0.2 C 5 FED-MCL Yes ASL

5 IDEM
75-34-3 1,1-Dichloroethane 1.3 2500 ug/L 08GWTW002 10/13 0.3 2500 NA 81 N NA FED-MCL Yes ASL

990 IDEM
75-35-4 1,1-Dichloroethene 3.8 200 ug/L 08GWTW002 6/13 0.3 200 NA 34 N 7 FED-MCL Yes ASL

7 IDEM
107-06-2 1,2-Dichloroethane 7.8 7.8 ug/L 08GWTW002 1/13 0.3 7.8 NA 0.12 C 5 FED-MCL Yes ASL

5 IDEM
78-93-3 2-Butanone 81 81 ug/L 08GWTW002 1/13 0.5 81 NA 700 N NA FED-MCL No BSL

8400 IDEM
591-78-6 2-Hexanone 1.8 J 1.8 J ug/L 08GWTW002 1/13 0.5 1.8 NA NA NA FED-MCL No NTX

NA IDEM
67-64-1 Acetone 2.3 J 69 J ug/L 08GWTW002 2/13 0.5 - 4.2 69 NA 550 N NA FED-MCL No BSL

6900 IDEM
71-43-2 Benzene 0.6 J 1.3 ug/L 08GWTW002 3/13 0.3 1.3 NA 0.35 C 5 FED-MCL Yes ASL

5 IDEM
75-00-3 Chloroethane 1.1 5900 ug/L 08GWTW002 8/13 0.5 5900 NA 4.6 C NA FED-MCL Yes ASL

62 IDEM
156-59-2 cis-1,2-Dichloroethene 0.9 J 380 ug/L 08GWTW002 10/13 0.3 380 NA 6.1 N 70 FED-MCL Yes ASL

70 IDEM
100-41-4 Ethylbenzene 0.8 J 0.8 J ug/L 08GWTW002 1/13 0.3 0.8 NA 130 N 700 FED-MCL No BSL

700 IDEM
108-88-3 Toluene 87 87 ug/L 08GWTW002 1/13 0.3 87 NA 72 N 1000 FED-MCL Yes ASL

1000 IDEM
1330-20-7 Total Xylenes 4.4 4.4 ug/L 08GWTW002 1/13 0.3 4.4 NA 21 N 10000 FED-MCL No BSL

10000 IDEM
156-60-5 trans-1,2-Dichloroethene 0.9 J 15 ug/L 08GWTW002 2/13 0.3 15 NA 12 N 100 FED-MCL Yes ASL

100 IDEM
79-01-6 Trichloroethene 0.7 J 180 ug/L 08GWTW006 10/13 0.3 180 NA 1.4 C(8) 5 FED-MCL Yes ASL

5 IDEM
75-01-4 Vinyl Chloride 1.4 120 ug/L 08GWTW002 6/13 0.3 120 NA 0.02 C 2 FED-MCL Yes ASL

2 IDEM
Semivolatile Organics  (ug/L)

123-91-1 1,4-Dioxane 3 J 64 J ug/L 08GWTW002 10/13 0.95 - 1.06 64 NA 6.1 C NA FED-MCL Yes ASL
NA IDEM

105-67-9 2,4-Dimethylphenol 2 J 2 J ug/L 08GWTW002 1/4 0.95 - 0.97 2 NA 73 N NA FED-MCL No BSL
730 IDEM

91-57-6 2-Methylnaphthalene 0.08 J 0.08 J ug/L 08GWTW002 1/4 0.052 - 0.06 0.08 NA 0.62 N NA FED-MCL No BSL
31 IDEM

NA 3&4-Methylphenol 22 22 ug/L 08GWTW002 1/4 0.95 - 0.97 22 NA 18 N(9) NA FED-MCL Yes ASL
180 IDEM

206-44-0 Fluoranthene 0.07 J 0.07 J ug/L 08GWTW004 1/4 0.052 - 0.06 0.07 NA 150 N NA FED-MCL No BSL
210 IDEM

86-73-7 Fluorene 0.11 0.11 ug/L 08GWTW002 1/4 0.052 - 0.06 0.11 NA 24 N NA FED-MCL No BSL
310 IDEM

Screening 
Toxicity Value(5)

Frequency 
of Detection

Range of Non-
Detects(2)

Concentration 
Used for 

Screening(3)

Concentrations in 
Upgradient 
Samples (4)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Exposure 
Point Units Location with Maximum 

Concentration
Maximum 

Concentration(1)
CAS 

Number Chemical
Minimum 

Concentration(1)
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TABLE 7-17

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER - SHALLOW BEDROCK AND OVERBURDEN
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Groundwater

Screening 
Toxicity Value(5)

Frequency 
of Detection

Range of Non-
Detects(2)

Concentration 
Used for 

Screening(3)

Concentrations in 
Upgradient 
Samples (4)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Exposure 
Point Units Location with Maximum 

Concentration
Maximum 

Concentration(1)
CAS 

Number Chemical
Minimum 

Concentration(1)

(continued) 85-01-8 Phenanthrene 0.08 J 0.17 ug/L 08GWTW002 2/4 0.052 - 0.06 0.17 NA 18 N NA FED-MCL No BSL
23 IDEM

108-95-2 Phenol 2 J 2 J ug/L 08GWTW002 1/4 0.95 - 0.97 2 NA 1100 N NA FED-MCL No BSL
11000 IDEM

129-00-0 Pyrene 0.11 J 0.11 J ug/L 08GWTW004 1/4 0.052 - 0.06 0.11 NA 18 N NA FED-MCL No BSL
140 IDEM

Energetics  (ug/L)
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.58 J 0.58 J ug/L 08GWTW002 1/4 0.25 - 0.26 0.58 NA 0.73 N(10) NA FED-MCL No BSL

NA IDEM
2691-41-0 HMX 3.9 J 3.9 J ug/L 08GWTW002 1/4 0.25 - 0.26 3.9 NA 180 N NA FED-MCL No BSL

NA IDEM
Total Metals
7429-90-5 Aluminum 63.4 J 68200 J ug/L 08GWT00601 5/8 21.7 - 33.8 68200 463 3600 N 50 FED-SMCL Yes ASL

NA IDEM
7440-36-0 Antimony 1.9 J 1.9 J ug/L 08GWTW002 1/8 0.085 - 0.27 1.9 ND 1.5 N 6 FED-MCL Yes ASL

6 IDEM
7440-38-2 Arsenic 3.7 J 26.4 J ug/L 08GWT00601 6/8 0.34 - 0.46 26.4 ND 0.045 C 10 FED-MCL Yes ASL

10 IDEM
7440-39-3 Barium 46 J 589 J ug/L 08GWT00601 8/8 --- 589 19.5 260 N 2000 FED-MCL Yes ASL

2000 IDEM
7440-41-7 Beryllium 0.29 J 6.1 J ug/L 08GWT00601 2/8 0.02 - 0.23 6.1 ND 7.3 N 4 FED-MCL Yes ASL

4 IDEM
7440-43-9 Cadmium 0.06 J 4.9 J ug/L 08GWTW004 7/8 0.16 4.9 0.08 1.8 N 5 FED-MCL Yes ASL

5 IDEM
7440-70-2 Calcium 16900 J 97500 J ug/L 08GWT00601 8/8 --- 97500 9640 NA NA FED-MCL No NUT

NA IDEM
7440-47-3 Chromium 0.23 J 34.9 ug/L 08GWT00601 7/8 0.94 34.9 0.58 11 N(11) 100 FED-MCL Yes ASL

100 IDEM(9)

7440-48-4 Cobalt 2.3 J 80 J ug/L 08GWTW004 8/8 --- 80 5.3 73 N NA FED-MCL Yes ASL
NA IDEM

7440-50-8 Copper 0.64 J 41.7 J ug/L 08GWT00601 5/8 1.9 - 2.5 41.7 ND 150 N 1300 FED-MCL(12) No BSL
1300 IDEM

7439-89-6 Iron 48.5 J 45600 ug/L 08GWT00601 8/8 --- 45600 681 1100 N 300 FED-SMCL Yes ASL
NA IDEM

7439-92-1 Lead 0.18 J 112 J ug/L 08GWTW002 5/8 0.069 - 0.09 112 0.54 NA 15 FED-MCL(12) Yes ASL
15 IDEM

7439-95-4 Magnesium 3430 J 22400 ug/L 08GWT00801 8/8 --- 22400 6750 NA NA FED-MCL No NUT
NA IDEM

7439-96-5 Manganese 73.6 J 4120 J ug/L 08GWTW004 8/8 --- 4120 93.9 88 N 50 FED-SMCL Yes ASL
NA IDEM

7439-97-6 Mercury 0.049 J 0.071 J ug/L 08GWTW001 2/8 0.03 0.071 ND 1.1 N 2 FED-MCL No BSL
2 IDEM

7440-02-0 Nickel 3.9 J 41.3 ug/L 08GWT00601 7/8 0.1 41.3 7.8 73 N NA NA No BSL
730 IDEM

7440-09-7 Potassium 922 5590 J ug/L 08GWT00201 8/8 --- 5590 518 NA NA FED-MCL No NUT
NA IDEM
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TABLE 7-17

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER - SHALLOW BEDROCK AND OVERBURDEN
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Groundwater

Screening 
Toxicity Value(5)

Frequency 
of Detection

Range of Non-
Detects(2)

Concentration 
Used for 

Screening(3)

Concentrations in 
Upgradient 
Samples (4)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Exposure 
Point Units Location with Maximum 

Concentration
Maximum 

Concentration(1)
CAS 

Number Chemical
Minimum 

Concentration(1)

(continued) 7782-49-2 Selenium 0.18 J 2.3 ug/L 08GWTW004 6/8 0.094 - 0.2 2.3 0.33 18 N 50 FED-MCL No BSL
50 IDEM

7440-23-5 Sodium 1570 J 304000 J ug/L 08GWTW002 8/8 --- 304000 36500 NA NA FED-MCL No NUT
NA IDEM

7440-28-0 Thallium 0.18 J 0.58 J ug/L 08GWT00601 4/8 0.043 - 0.23 0.58 ND 0.24 N 2 FED-MCL Yes ASL
2 IDEM

7440-31-5 Tin 0.43 J 6.8 J ug/L 08GWTW002 4/8 0.048 - 0.53 6.8 ND 2200 N NA FED-MCL No BSL
NA IDEM

7440-62-2 Vanadium 11.2 J 38.3 ug/L 08GWT00601 4/8 1.14 38.3 ND 3.6 N NA FED-MCL Yes ASL
NA IDEM

7440-66-6 Zinc 6.4 J 871 J ug/L 08GWT00601 6/8 1.7 - 4 871 12.4 1100 N 5000 FED-SMCL No BSL
11000 IDEM

Dissolved Metals
7440-36-0 Antimony 1.8 J 1.8 J ug/L 08GWTW002-F 1/4 0.16 - 0.5 1.8 ND 1.5 N 6 FED-MCL Yes ASL

6 IDEM
7440-38-2 Arsenic 1.5 J 11 J ug/L 08GWTW002-F 2/4 0.047 - 0.46 11 ND 0.045 C 10 FED-MCL Yes ASL

10 IDEM
7440-39-3 Barium 23.1 J 121 J ug/L 08GWT00601-F 4/4 --- 121 19.8 260 N 2000 FED-MCL No BSL

2000 IDEM
7440-43-9 Cadmium 0.68 J 3.1 J ug/L 08GWTW004-F 2/4 0.25 - 0.28 3.1 0.1 1.8 N 5 FED-MCL Yes ASL

5 IDEM
7440-70-2 Calcium 16100 69300 J ug/L 08GWT00601-F 4/4 --- 69300 9620 NA NA FED-MCL No NUT

NA IDEM
7440-47-3 Chromium 0.17 J 11.7 J ug/L 08GWTW002-F 2/4 0.95 - 0.96 11.7 0.11 11 N(11) 100 FED-MCL Yes ASL

100 IDEM(11)

7440-48-4 Cobalt 0.28 J 35.9 J ug/L 08GWTW004-F 4/4 --- 35.9 5.1 73 N NA FED-MCL No BSL
NA IDEM

7440-50-8 Copper 0.61 J 8.4 J ug/L 08GWTW002-F 3/4 1.9 8.4 ND 150 N 1300 FED-MCL(12) No BSL
1300 IDEM

7439-89-6 Iron 57.2 6380 J ug/L 08GWTW004-F 4/4 --- 6380 ND 1100 N 300 FED-SMCL Yes ASL
NA NA

7439-92-1 Lead 0.16 J 2.5 J ug/L 08GWTW002-F 2/4 0.11 - 0.12 2.5 0.15 NA 15 FED-MCL(12) No BSL
15 IDEM

7439-95-4 Magnesium 4240 J 8590 J ug/L 08GWTW001-F 4/4 --- 8590 6510 NA NA FED-MCL No NUT
NA IDEM

7439-96-5 Manganese 9.7 J 2380 J ug/L 08GWTW004-F 4/4 --- 2380 91.2 88 N 50 FED-SMCL Yes ASL
NA IDEM

7440-02-0 Nickel 3.6 J 15.8 J ug/L 08GWTW004-F 4/4 --- 15.8 7.4 73 N NA FED-MCL No BSL
730 IDEM

7440-09-7 Potassium 705 J 4610 J ug/L 08GWTW001-F 4/4 --- 4610 388 NA NA FED-MCL No NUT
NA IDEM

7782-49-2 Selenium 0.27 J 3.1 ug/L 08GWT00601-F 4/4 --- 3.1 0.31 18 N NA FED-MCL No BSL
50 IDEM

7440-23-5 Sodium 6500 J 316000 J ug/L 08GWTW002-F 3/4 2490 316000 36300 NA NA FED-MCL No NUT
NA IDEM
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TABLE 7-17

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER - SHALLOW BEDROCK AND OVERBURDEN
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Groundwater

Screening 
Toxicity Value(5)

Frequency 
of Detection

Range of Non-
Detects(2)

Concentration 
Used for 

Screening(3)

Concentrations in 
Upgradient 
Samples (4)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Exposure 
Point Units Location with Maximum 

Concentration
Maximum 

Concentration(1)
CAS 

Number Chemical
Minimum 

Concentration(1)

(continued) 7440-28-0 Thallium 0.06 J 0.06 J ug/L 08GWTW004-F 1/4 0.043 - 0.14 0.06 ND 0.24 N 2 FED-MCL No BSL
2 IDEM

7440-31-5 Tin 1.1 J 1.1 J ug/L 08GWTW002-F 1/4 0.05 - 0.12 1.1 ND 2200 N NA FED-MCL No BSL
NA IDEM

7440-62-2 Vanadium 1.8 J 1.8 J ug/L 08GWTW002-F 1/4 1.14 1.8 ND 3.6 N NA FED-MCL No BSL
NA IDEM

7440-66-6 Zinc 24.6 J 486 J ug/L 08GWTW004-F 2/4 4 - 4.4 486 10.1 1100 N 5000 FED-SMCL No BSL
11000 IDEM

Miscellaneous Parameters
NA Fecal Coliform 0.3 5 cfu/L 08GWTW001 2/4 0.1- 1 5 NA NA NA FED-SMCL No NTX

NA IDEM

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate
2 - Values presented are sample-specific quantitation limits. Requirements/To Be Considered
3 - The maximum detected concentration is used for screening purposes. C = Carcinogen
4 -  Background is not considered for COPC screening. A discussion of metals concentrations in groundwater relative to background is presented in Section 5.5. COPC = Chemical of potential concern
5 - The U.S. EPA Region 9 tap water screening level is presented. Value represents the U.S. EPA Region 9 risk-based tap water PRG divided by 10 to correspond to a target hazard quotient J = Estimated value
      of 0.1 for noncarcinogens (denoted with a "N" flag), or an incremental cancer risk of 1.0E-6 for carcinogens (denoted with a "C" flag) (U.S. EPA Region 9, October 2004). MCL = Maximum Contaminant Level
6 - U.S. EPA Primary Drinking Water Standard (U.S. EPA, Winter 2004).  Indiana Department of Environmental Management Risk Integrated System N = Noncarcinogen
     of Closure (RISC) residential closure levels for groundwater (January 2006). NA = Not applicable/not available
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. ND = Not detected.
8 - CAL Modified PRG is used as the screening level for TCE. PRG = Preliminary Remediation Goal
9 - Value for 4-methylphenol is used. SMCL = Secondary Maximum Contaminant Level
10 - Value is for aminodinitrotoluene. SDWA = Safe Drinking Water Act
11 - Value is for hexavalent chromium.
12 - The MCL for this parameter is actually a treatment technique.  The SDWA Action Level (at the tap) is presented. Rationale Codes:

For selection as a COPC:
  ASL = Above Screening Level and Site Background.

Associated Samples
08GWT00201 08GWT00601-F 08GWTW002-F For elimination as a COPC:
08GWT00202 08GWT00801 08GWTW003   BSL = Below Screening Level
08GWT00401 08GWT00802 08GWTW004   FREQ = Frequency of occurrence less than 5 percent (1 of 20 samples)
08GWT00402 08GWTW001 08GWTW004-F   NUT = Essential Nutrient
08GWT00601 08GWTW001-F 08GWTW006
08GWT00602 08GWTW002



TABLE 7-18

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER - SHALLOW BEDROCK AND OVERBURDEN - VAPOR INTRUSION
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

SWMU 08 Volatile Organic Compounds
Shallow 71-55-6 1,1,1-Trichloroethane 1.2 850 ug/L 08GWTW002 6/13 0.3 850 NA 3100 NA NA No BSL

Groundwater 79-00-5 1,1,2-Trichloroethane 4.1 4.1 ug/L 08GWTW002 1/13 0.3 4.1 NA 5 NA NA No BSL
75-34-3 1,1-Dichloroethane 1.3 2500 ug/L 08GWTW002 10/13 0.3 2500 NA 2200 NA NA Yes ASL
75-35-4 1,1-Dichloroethene 3.8 200 ug/L 08GWTW002 6/13 0.3 200 NA 190 NA NA Yes ASL
107-06-2 1,2-Dichloroethane 7.8 7.8 ug/L 08GWTW002 1/13 0.3 7.8 NA 5 NA NA Yes ASL
78-93-3 2-Butanone 81 81 ug/L 08GWTW002 1/13 0.5 81 NA 440000 NA NA No BSL
591-78-6 2-Hexanone 1.8 J 1.8 J ug/L 08GWTW002 1/13 0.5 1.8 NA NA NA NA No NTX
67-64-1 Acetone 2.3 J 69 J ug/L 08GWTW002 2/13 0.5 - 4.2 69 NA 220000 NA NA No BSL
71-43-2 Benzene 0.6 J 1.3 ug/L 08GWTW002 3/13 0.3 1.3 NA 5 NA NA No BSL
75-00-3 Chloroethane 1.1 5900 ug/L 08GWTW002 8/13 0.5 5900 NA 28000 NA NA No BSL
156-59-2 cis-1,2-Dichloroethene 0.9 J 380 ug/L 08GWTW002 10/13 0.3 380 NA 210 NA NA Yes ASL
100-41-4 Ethylbenzene 0.8 J 0.8 J ug/L 08GWTW002 1/13 0.3 0.8 NA 700 NA NA No BSL
108-88-3 Toluene 87 87 ug/L 08GWTW002 1/13 0.3 87 NA 1500 NA NA No BSL
1330-20-7 Total Xylenes 4.4 4.4 ug/L 08GWTW002 1/13 0.3 4.4 NA 22000 NA NA No BSL
156-60-5 Trans-1,2-Dichloroethene 0.9 J 15 ug/L 08GWTW002 2/13 0.3 15 NA 180 NA NA No BSL
79-01-6 Trichloroethene 0.7 J 180 ug/L 08GWTW006 10/13 0.3 180 NA 5 NA NA Yes ASL
75-01-4 Vinyl Chloride 1.4 120 ug/L 08GWTW002 6/13 0.3 120 NA 2 NA NA Yes ASL

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements/To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 - The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern
4 -  Background is not considered for COPC screening. J = Estimated value
5 - Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils, (U.S. EPA  2002b) N = Noncarcinogen
     Values are from Table 2c and correspond to a target cancer risk level of 1E-6 or HI =1 and an attenuation factor of 0.001. NA = Not applicable/not available
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and its respective site background value. ND = Not detected
     Chemicals selected as COPCs are indicated by shaded chemical names. µg/L = Microgram per liter

Associated Samples Rationale Codes:
08GWT00201 08GWT00601-F 08GWTW002-F For selection as a COPC:
08GWT00202 08GWT00801 08GWTW003   ASL = Above Screening Level and Site Background.
08GWT00401 08GWT00802 08GWTW004
08GWT00402 08GWTW001 08GWTW004-F For elimination as a COPC:
08GWT00601 08GWTW001-F 08GWTW006   BKG = Below Background
08GWT00602 08GWTW002   BSL = Below Screening Level

  NTX = No Toxicity Data

Exposure 
Point

Rationale for 
Contaminant 
Deletion or 
Selection(6)

COPC 
Flag

Potential 
ARAR/TBC

Potential 
ARAR/TBC 

Source

Screening 
Toxicity Value(5)

Frequency 
of 

Detection

Range of Non-
Detects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Concentrations(4)Units Sample with Maximum 

Concentration
Maximum 

Concentration(1)
CAS 

Number Chemical
Minimum 

Concentration(1)
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TABLE 7-19

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER - INTERMEDIATE ZONE
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Groundwater

SWMU 08 Volatile Organics  (ug/L)
Intermediate 71-55-6 1,1,1-Trichloroethane 7.5 3900 ug/L 08GWT00502 9/9 --- 3900 NA 320 N 200 FED-MCL Yes ASL
Groundwater 200 IDEM

79-00-5 1,1,2-Trichloroethane 2.4 9.9 ug/L 08GWT00501 6/9 0.3 9.9 NA 0.2 C 5 FED-MCL Yes ASL
5 IDEM

75-34-3 1,1-Dichloroethane 4 450 ug/L 08GWT00102 8/9 0.3 450 NA 81 N NA FED-MCL Yes ASL
990 IDEM

75-35-4 1,1-Dichloroethene 1.6 2600 ug/L 08GWT00502 9/9 --- 2600 NA 34 N 7 FED-MCL Yes ASL
7 IDEM

107-06-2 1,2-Dichloroethane 0.9 J 3.3 ug/L 08GWT00502 6/9 0.3 3.3 NA 0.12 C 5 FED-MCL Yes ASL
5 IDEM

67-64-1 Acetone 2.9 J 2.9 J ug/L 08GWT00502 1/9 0.5 2.9 NA 550 N NA FED-MCL No BSL
6900 IDEM

75-00-3 Chloroethane 1.8 4.2 ug/L 08GWT00102 6/9 0.5 4.2 NA 4.6 C NA FED-MCL No BSL
NA IDEM

67-66-3 Chloroform 0.8 J 2 ug/L 08GWT00101 6/9 0.3 2 NA 0.17 C 80 FED-MCL Yes ASL
80 IDEM

156-59-2 cis-1,2-Dichloroethene 8.1 300 ug/L 08GWT00102 6/9 0.3 300 NA 6.1 N 70 FED-MCL Yes ASL
70 IDEM

127-18-4 Tetrachloroethene 0.8 J 1.4 ug/L 08GWT00502 2/9 0.3 1.4 NA 0.1 C 5 FED-MCL Yes ASL
5 IDEM

108-88-3 Toluene 0.5 J 0.5 J ug/L 08GWT00301 1/9 0.3 0.5 NA 72 N 1000 FED-MCL No BSL
1000 IDEM

156-60-5 trans-1,2-Dichloroethene 1.4 14 ug/L 08GWT00502 6/9 0.3 14 NA 12 N 100 FED-MCL Yes ASL
100 IDEM

79-01-6 Trichloroethene 1.9 8200 ug/L 08GWT00102 6/9 0.3 8200 NA 1.4 C(8) 5 FED-MCL Yes ASL
5 IDEM

75-01-4 Vinyl Chloride 2 5 ug/L 08GWT00301 6/9 0.3 5 NA 0.02 C 2 FED-MCL Yes ASL
2 IDEM

Semivolatile Organics  (ug/L)
123-91-1 1,4-Dioxane 3 J 150 ug/L 08GWT00301 7/9 0.99 - 1 150 NA 6.1 C NA FED-MCL Yes ASL

NA IDEM
Total Metals
7429-90-5 Aluminum 48.5 J 308 J ug/L 08GWT00501 4/4 --- 308 463 3600 N 50 FED-SMCL Yes ASL

NA IDEM
7440-38-2 Arsenic 0.8 J 0.8 J ug/L 08GWT00901 1/4 0.34 - 0.72 0.8 ND 0.045 C 10 FED-MCL Yes ASL

10 IDEM
7440-39-3 Barium 30.3 J 44.4 J ug/L 08GWT00901 4/4 --- 44.4 19.5 260 N 2000 FED-MCL No BSL

2000 IDEM
7440-41-7 Beryllium 0.2 J 0.28 J ug/L 08GWT00901 2/4 0.02 - 0.04 0.28 ND 7.3 N 4 FED-MCL No BSL

4 IDEM
7440-43-9 Cadmium 0.12 J 0.9 J ug/L 08GWT00501 4/4 --- 0.9 0.08 1.8 N 5 FED-MCL No BSL

5 IDEM
7440-70-2 Calcium 47600 J 103000 J ug/L 08GWT00901 4/4 --- 103000 9640 NA NA FED-MCL No NUT

NA IDEM
7440-47-3 Chromium 0.4 J 2.5 ug/L 08GWT00101 4/4 --- 2.5 0.58 11 N(9) 100 FED-MCL No BSL

100 IDEM(9)

7440-48-4 Cobalt 10.2 J 306 J ug/L 08GWT00901 4/4 --- 306 5.3 73 N NA FED-MCL Yes ASL
NA IDEM

Exposure 
Point Units Location with Maximum 

Concentration
Maximum 

Concentration(1)
CAS 

Number Chemical
Minimum 

Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Screening 
Toxicity Value(5)

Frequency 
of Detection

Range of Non-
Detects(2)

Concentration 
Used for 

Screening(3)

Concentrations in 
Upgradient 
Samples (4)
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TABLE 7-19

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER - INTERMEDIATE ZONE
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Groundwater

Exposure 
Point Units Location with Maximum 

Concentration
Maximum 

Concentration(1)
CAS 

Number Chemical
Minimum 

Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Screening 
Toxicity Value(5)

Frequency 
of Detection

Range of Non-
Detects(2)

Concentration 
Used for 

Screening(3)

Concentrations in 
Upgradient 
Samples (4)

(continued) 7440-50-8 Copper 3.4 J 3.4 J ug/L 08GWT00501 1/4 1.8 - 2.7 3.4 ND 150 N 1300 FED-MCL(10) No BSL
1300 IDEM

7439-89-6 Iron 88 J 9510 J ug/L 08GWT00901 4/4 --- 9510 681 1100 N 300 FED-SMCL Yes ASL
NA IDEM

7439-92-1 Lead 0.19 J 0.56 J ug/L 08GWT00501 3/4 0.12 0.56 0.54 NA 15 FED-MCL(10) No BSL
15 IDEM

7439-95-4 Magnesium 31300 J 64600 J ug/L 08GWT00901 4/4 --- 64600 6750 NA NA FED-MCL No NUT
NA IDEM

7439-96-5 Manganese 178 J 10700 J ug/L 08GWT00901 4/4 --- 10700 93.9 88 N 50 FED-SMCL Yes ASL
NA IDEM

7440-02-0 Nickel 15.3 J 820 J ug/L 08GWT00901 4/4 --- 820 7.8 73 N NA NA Yes ASL
730 IDEM

7440-09-7 Potassium 3140 J 8050 J ug/L 08GWT00901 4/4 --- 8050 518 NA NA FED-MCL No NUT
NA IDEM

7782-49-2 Selenium 0.28 J 1 J ug/L 08GWT00901 2/4 0.1 - 0.13 1 0.33 18 N 50 FED-MCL No BSL
50 IDEM

7440-23-5 Sodium 28600 J 48000 J ug/L 08GWT00101 4/4 --- 48000 36500 NA NA FED-MCL No NUT
NA IDEM

7440-66-6 Zinc 8.9 J 310 J ug/L 08GWT00901 4/4 --- 310 12.4 1100 N 5000 FED-SMCL No BSL
11000 IDEM

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate
2 - Values presented are sample-specific quantitation limits. Requirements/To Be Considered
3 - The maximum detected concentration is used for screening purposes. C = Carcinogen
4 -  Background is not considered for COPC screening. A discussion of metal concentrations in groundwater relative to background is presented in Section 5.5. COPC = Chemical of potential concern
5 - The U.S. EPA Region 9 tap water screening level is presented. Value represents the U.S. EPA Region 9 risk-based tap water PRG divided by 10 to correspond to a target hazard quotient J = Estimated value
      of 0.1 for noncarcinogens (denoted with a "N" flag), or an incremental cancer risk of 1.0E-6 for carcinogens (denoted with a "C" flag) (U.S. EPA Region 9, October 2004). MCL = Maximum Contaminant Level
6 - U.S. EPA Primary Drinking Water Standard ( Winter 2004).  Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) N = Noncarcinogen
      residential closure levels for groundwater (January 2006). NA = Not applicable/not available
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. ND = Not detected.
8 - CAL Modified PRG is used as the screening level for TCE. PRG = Preliminary Remediation Goal
9 - Values are for hexavalent chromium. SMCL = Secondary Maximum Contaminant Level
10 - The MCL for this parameter is actually a treatment technique.  The SDWA Action Level (at the tap) is presented.

Rationale Codes:
For selection as a COPC:

Associated Samples   ASL = Above Screening Level and site background.
08GWT00101 08GWT00502
08GWT00102 08GWT00901 For elimination as a COPC:
08GWT00301 08GWT00902   BSL = Below Screening Level
08GWT00302 08GWT01201   FREQ = Frequency of occurrence less than 5 percent (1 of 20 samples)
08GWT00501   NUT = Essential Nutrient



TABLE 7-20

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER - INTERMEDIATE ZONE - VAPOR INTRUSION
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

SWMU 08 Volatile Organic Compounds
Intermediate 71-55-6 1,1,1-Trichloroethane 7.5 3900 ug/L 08GWT00502 9/9 --- 3900 NA 3100 NA NA Yes ASL
Groundwater 79-00-5 1,1,2-Trichloroethane 2.4 9.9 ug/L 08GWT00501 6/9 0.3 9.9 NA 5 NA NA Yes ASL

75-34-3 1,1-Dichloroethane 4 450 ug/L 08GWT00102 8/9 0.3 450 NA 2200 NA NA No BSL
75-35-4 1,1-Dichloroethene 1.6 2600 ug/L 08GWT00502 9/9 --- 2600 NA 190 NA NA Yes ASL
107-06-2 1,2-Dichloroethane 0.9 J 3.3 ug/L 08GWT00502 6/9 0.3 3.3 NA 5 NA NA No BSL
67-64-1 Acetone 2.9 J 2.9 J ug/L 08GWT00502 1/9 0.5 2.9 NA 220000 NA NA No BSL
75-00-3 Chloroethane 1.8 4.2 ug/L 08GWT00102 6/9 0.5 4.2 NA 28000 NA NA No BSL
67-66-3 Chloroform 0.8 J 2 ug/L 08GWT00101 6/9 0.3 2 NA 80 NA NA No BSL
156-59-2 cis-1,2-Dichloroethene 8.1 300 ug/L 08GWT00102 6/9 0.3 300 NA 210 NA NA Yes ASL
127-18-4 Tetrachloroethene 0.8 J 1.4 ug/L 08GWT00502 2/9 0.3 1.4 NA 5 NA NA No BSL
108-88-3 Toluene 0.5 J 0.5 J ug/L 08GWT00301 1/9 0.3 0.5 NA 1500 NA NA No BSL
156-60-5 Trans-1,2-Dichloroethene 1.4 14 ug/L 08GWT00502 6/9 0.3 14 NA 180 NA NA No BSL
79-01-6 Trichloroethene 1.9 8200 ug/L 08GWT00102 6/9 0.3 8200 NA 5 NA NA Yes ASL
75-01-4 Vinyl Chloride 2 5 ug/L 08GWT00301 6/9 0.3 5 NA 2 NA NA Yes ASL

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements/To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 - The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern
4 -  Background is not considered for COPC screening. J = Estimated value
5 - Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils, (U.S. EPA, 2002b). N = Noncarcinogen
     Values are from Table 2c and correspond to a target cancer risk level of 1E-6 or HI =1 and an attenuation factor of 0.001. NA = Not applicable/not available
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and its respective site background value. ND = Not detected
     Chemicals selected as COPCs are indicated by shaded chemical names. µg/L = Microgram per liter

Associated Samples Rationale Codes:
08GWT00101 08GWT00502 For selection as a COPC:
08GWT00102 08GWT00901   ASL = Above Screening Level and Site Background.
08GWT00301 08GWT00902
08GWT00302 08GWT01201 For elimination as a COPC:
08GWT00501   BKG = Below Background

  BSL = Below Screening Level

Units Sample with Maximum 
Concentration

Maximum 
Concentration(1)

CAS 
Number Chemical

Minimum 
Concentration(1)

Exposure 
Point

Rationale for 
Contaminant 
Deletion or 
Selection(6)

COPC 
Flag

Potential 
ARAR/TBC

Potential 
ARAR/TBC 

Source

Screening 
Toxicity Value(5)

Frequency of 
Detection

Range of Non-
Detects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Concentrations(4)
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TABLE 7-21

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER - DEEP ZONE
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Groundwater

SWMU 08 Volatile Organics  (ug/L)
Deep 71-55-6 1,1,1-Trichloroethane 1.5 1.5 ug/L 08GWT01401 1/6 0.3 1.5 NA 320 N 200 FED-MCL No BSL

Groundwater 200 IDEM
75-34-3 1,1-Dichloroethane 0.9 J 0.9 J ug/L 08GWT01401 1/6 0.3 0.9 NA 81 N NA FED-MCL No BSL

990 IDEM
75-35-4 1,1-Dichloroethene 0.8 J 0.8 J ug/L 08GWT01401 1/6 0.3 0.8 NA 34 N 7 FED-MCL No BSL

7 IDEM
67-64-1 Acetone 5 J 12 J ug/L 08GWT01301 2/6 0.5 12 NA 550 N NA FED-MCL No BSL

6900 IDEM
Semivolatile Organics  (ug/L)

123-91-1 1,4-Dioxane 32 44 ug/L 08GWT01101 2/6 0.971 - 4.04 44 NA 6.1 C NA FED-MCL Yes ASL
NA IDEM

Total Metals
7429-90-5 Aluminum 5210 J 5210 J ug/L 08GWT01101 1/2 14.4 5210 463 3600 N 50 FED-SMCL Yes ASL

NA IDEM
7440-38-2 Arsenic 3.8 J 4.5 J ug/L 08GWT01101 2/2 --- 4.5 ND 0.045 C 10 FED-MCL Yes ASL

10 IDEM
7440-39-3 Barium 38.5 J 89.1 J ug/L 08GWT01101 2/2 --- 89.1 19.5 260 N 2000 FED-MCL No BSL

2000 IDEM
7440-41-7 Beryllium 0.44 J 0.44 J ug/L 08GWT01101 1/2 0.02 0.44 ND 7.3 N 4 FED-MCL No BSL

4 IDEM
7440-43-9 Cadmium 0.06 J 0.13 J ug/L 08GWT01101 2/2 --- 0.13 0.08 1.8 N 5 FED-MCL No BSL

5 IDEM
7440-70-2 Calcium 12000 J 93000 J ug/L 08GWT01001 2/2 --- 93000 9640 NA NA FED-MCL No NUT

NA IDEM
7440-47-3 Chromium 0.27 J 10.3 ug/L 08GWT01101 2/2 --- 10.3 0.58 11 N(8) 100 FED-MCL No BSL

100 IDEM(9)

7440-48-4 Cobalt 1.4 10.2 ug/L 08GWT01101 2/2 --- 10.2 5.3 73 N NA FED-MCL No BSL
NA IDEM

7440-50-8 Copper 7.1 J 7.1 J ug/L 08GWT01101 1/2 1.5 7.1 ND 150 N 1300 FED-MCL(9) No BSL
1300 IDEM

7439-89-6 Iron 400 13400 ug/L 08GWT01101 2/2 --- 13400 681 1100 N 300 FED-SMCL Yes ASL
NA IDEM

7439-92-1 Lead 0.13 J 6 ug/L 08GWT01101 2/2 --- 6 0.54 NA 15 FED-MCL(9) No BSL
15 IDEM

7439-95-4 Magnesium 6100 27900 ug/L 08GWT01001 2/2 --- 27900 6750 NA NA FED-MCL No NUT
NA IDEM

7439-96-5 Manganese 110 533 ug/L 08GWT01101 2/2 --- 533 93.9 88 N 50 FED-SMCL Yes ASL
NA IDEM

7439-97-6 Mercury 0.07 J 0.07 J ug/L 08GWT01101 1/2 0.03 0.07 ND 1.1 N 2 FED-MCL No BSL
2 IDEM

7440-02-0 Nickel 7.7 22.8 ug/L 08GWT01101 2/2 --- 22.8 7.8 73 N NA NA No BSL
730 IDEM

7440-09-7 Potassium 2690 3270 ug/L 08GWT01101 2/2 --- 3270 518 NA NA FED-MCL No NUT
NA IDEM

Exposure 
Point Units Location with Maximum 

Concentration
Maximum 

Concentration(1)
CAS 

Number Chemical
Minimum 

Concentration(1)
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Contaminant 
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COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
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Concentration 
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Upgradient 
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TABLE 7-21

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER - DEEP ZONE
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Groundwater

Exposure 
Point Units Location with Maximum 

Concentration
Maximum 

Concentration(1)
CAS 

Number Chemical
Minimum 

Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Screening 
Toxicity Value(5)

Frequency 
of Detection

Range of Non-
Detects(2)

Concentration 
Used for 

Screening(3)

Concentrations in 
Upgradient 
Samples (4)

(continued) 7782-49-2 Selenium 0.31 J 0.76 J ug/L 08GWT01101 2/2 --- 0.76 0.33 18 N 50 FED-MCL No BSL
50 IDEM

7440-23-5 Sodium 34300 J 43000 J ug/L 08GWT01001 2/2 --- 43000 36500 NA NA FED-MCL No NUT
NA IDEM

7440-31-5 Tin 0.4 J 0.4 J ug/L 08GWT01101 1/2 0.1 0.4 ND 2200 N NA FED-MCL No BSL
NA IDEM

7440-62-2 Vanadium 10.9 10.9 ug/L 08GWT01101 1/2 1.14 10.9 ND 3.6 N NA FED-MCL Yes ASL
NA IDEM

7440-66-6 Zinc 23.4 J 23.4 J ug/L 08GWT01101 1/2 2.8 23.4 12.4 1100 N 5000 FED-SMCL No BSL
11000 IDEM

Dissolved Metals
7429-90-5 Aluminum, Filtered 15.1 J 15.1 J ug/L 08GWT01101-F 1/1 --- 15.1 463 3600 N 50 FED-SMCL No BSL

NA IDEM
7440-39-3 Barium, Filtered 55.1 J 55.1 J ug/L 08GWT01101-F 1/1 --- 55.1 19.8 260 N 2000 FED-MCL No BSL

2000 IDEM
7440-70-2 Calcium, Filtered 12600 J 12600 J ug/L 08GWT01101-F 1/1 --- 12600 9620 NA NA FED-MCL No NUT

NA IDEM
7440-47-3 Chromium, Filtered 0.18 J 0.18 J ug/L 08GWT01101-F 1/1 --- 0.18 0.11 11 N(8) 100 FED-MCL No BSL

100 IDEM(8)

7440-48-4 Cobalt, Filtered 5.8 5.8 ug/L 08GWT01101-F 1/1 --- 5.8 5.1 73 N NA FED-MCL No BSL
NA IDEM

7439-89-6 Iron, Filtered 24.3 J 24.3 J ug/L 08GWT01101-F 1/1 --- 24.3 ND 1100 N 300 FED-SMCL No BSL
NA NA

7439-95-4 Magnesium, Filtered 5520 5520 ug/L 08GWT01101-F 1/1 --- 5520 6510 NA NA FED-MCL No NUT
NA IDEM

7439-96-5 Manganese, Filtered 370 370 ug/L 08GWT01101-F 1/1 --- 370 91.2 88 N 50 FED-SMCL Yes ASL
NA IDEM

7440-02-0 Nickel, Filtered 13.1 13.1 ug/L 08GWT01101-F 1/1 --- 13.1 7.4 73 N NA FED-MCL No BSL
730 IDEM

7440-09-7 Potassium, Filtered 2300 2300 ug/L 08GWT01101-F 1/1 --- 2300 388 NA NA FED-MCL No NUT
NA IDEM

7782-49-2 Selenium, Filtered 0.84 J 0.84 J ug/L 08GWT01101-F 1/1 --- 0.84 0.31 18 N NA FED-MCL No BSL
50 IDEM

7440-23-5 Sodium, Filtered 36700 J 36700 J ug/L 08GWT01101-F 1/1 --- 36700 36300 NA NA FED-MCL No NUT
NA IDEM

7440-66-6 Zinc, Filtered 2.6 J 2.6 J ug/L 08GWT01101-F 1/1 --- 2.6 10.1 1100 N 5000 FED-SMCL No BSL
11000 IDEM
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TABLE 7-21

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER - DEEP ZONE
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Groundwater

Exposure 
Point Units Location with Maximum 

Concentration
Maximum 

Concentration(1)
CAS 

Number Chemical
Minimum 

Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Screening 
Toxicity Value(5)

Frequency 
of Detection

Range of Non-
Detects(2)

Concentration 
Used for 

Screening(3)

Concentrations in 
Upgradient 
Samples (4)

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate
2 - Values presented are sample-specific quantitation limits. Requirements/To Be Considered
3 - The maximum detected concentration is used for screening purposes. C = Carcinogen
4 -  Background is not considered for COPC screening. A discussion of metal concentrations in groundwater relative to background is presented in Section 5.5. COPC = Chemical of potential concern
5 - The U.S. EPA Region 9 tap water screening level is presented. Value represents the U.S. EPA Region 9 risk-based tap water PRG divided by 10 to correspond to a target hazard quotient J = Estimated value
      of 0.1 for noncarcinogens (denoted with a "N" flag), or an incremental cancer risk of 1.0E-6 for carcinogens (denoted with a "C" flag) (USEPA Region 9, October 2004). MCL = Maximum Contaminant Level
6 - U.S. EPA Primary Drinking Water Standard (Winter 2004). Indiana Department of Environmental Management, Risk Integrated System of Closure N = Noncarcinogen
      (RISC) residential closure levels for groundwater (January  2006). NA = Not applicable/not available
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. ND = Not detected.
8 - Values are for hexavalent chromium. PRG = Preliminary Remediation Goal
9 - The MCL for this parameter is actually a treatment technique.  The SDWA Action Level (at the tap) is presented. SMCL = Secondary Maximum Contaminant Level

SWDA = Safe Drinking Water Act

Associated Samples Rationale Codes:
08GWT01001 08GWT01102 For selection as a COPC:
08GWT01002 08GWT01301   ASL = Above Screening Level and site background.
08GWT01101 08GWT01401
08GWT01101-F For elimination as a COPC:

  BSL = Below Screening Level
  FREQ = Frequency of occurrence less than 5 percent (1 of 20 samples)
  NUT = Essential Nutrient



TABLE 7-22

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER - DEEP ZONE - VAPOR INTRUSION
SWMU 8 -  BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

SWMU 08 Volatile Organic Compounds
Deep 71-55-6 1,1,1-Trichloroethane 1.5 1.5 ug/L 08GWT01401 1/6 0.3 1.5 NA 3100 NA NA No BSL

Groundwater 75-34-3 1,1-Dichloroethane 0.9 J 0.9 J ug/L 08GWT01401 1/6 0.3 0.9 NA 2200 NA NA No BSL
75-35-4 1,1-Dichloroethene 0.8 J 0.8 J ug/L 08GWT01401 1/6 0.3 0.8 NA 190 NA NA No BSL
67-64-1 Acetone 5 J 12 J ug/L 08GWT01301 2/6 0.5 12 NA 220000 NA NA No BSL

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements/To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 - The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern
4 -  Background is not considered for COPC screening. J = Estimated value
5 - Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils, (U.S. EPA 2002b). N = Noncarcinogen
     Values are from Table 2c and correspond to a target cancer risk level of 1E-6 or HI =1 and an attenuation factor of 0.001. NA = Not applicable/not available
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and its respective site background value. ND = Not detected
     Chemicals selected as COPCs are indicated by shaded chemical names. µg/L = Microgram per liter

Associated Samples Rationale Codes:
08GWT01001 08GWT01102 For selection as a COPC:
08GWT01002 08GWT01301   ASL = Above Screening Level and Site Background.
08GWT01101 08GWT01401
08GWT01101-F For elimination as a COPC:

  BKG = Below Background
  BSL = Below Screening Level

Units Sample with Maximum 
Concentration

Maximum 
Concentration(1)

CAS 
Number Chemical

Minimum 
Concentration(1)

Exposure 
Point

Rationale for 
Contaminant 
Deletion or 
Selection(6)

COPC 
Flag

Potential 
ARAR/TBC

Potential 
ARAR/TBC 

Source

Screening 
Toxicity Value(5)

Frequency 
of 

Detection

Range of Non-
Detects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Concentrations(4)
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TABLE 7-23

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - POND SURFACE WATER
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Future
Medium: Surface Water
Exposure Medium: Surface Water

SWMU 08 Volatile Organics  (ug/L)
Pond 71-55-6 1,1,1-Trichloroethane 13 200 ug/L 08SW00402 5/6 0.3 200 NA 320 N 200 FED-MCL No BSL

Surface Water 200 IDEM
75-34-3 1,1-Dichloroethane 1.9 99 ug/L 08SW00402 6/6 --- 99 NA 81 N NA FED-MCL Yes ASL

990 IDEM
75-35-4 1,1-Dichloroethene 1.4 7.7 ug/L 08SW00402 3/6 0.3 7.7 NA 34 N 7 FED-MCL Yes ASL

7 IDEM
78-93-3 2-Butanone 1.6 J 7200 ug/L 08SW01201 2/6 0.5 7200 NA 700 N NA FED-MCL Yes ASL

8400 IDEM
591-78-6 2-Hexanone 0.9 J 0.9 J ug/L 08SW01201 1/6 0.5 0.9 NA NA NA FED-MCL No BSL

NA IDEM
108-10-1 4-Methyl-2-Pentanone 530 530 ug/L 08SW01201 1/6 0.5 530 NA 200 N NA FED-MCL Yes ASL

2200 IDEM
67-64-1 Acetone 1.5 J 440 J ug/L 08SW01201 5/6 0.5 440 NA 550 N NA FED-MCL No BSL

6900 IDEM
75-00-3 Chloroethane 1.6 89 ug/L 08SW00402 6/6 --- 89 NA 4.6 C NA FED-MCL Yes ASL

NA IDEM
156-59-2 cis-1,2-Dichloroethene 6.3 140 ug/L 08SW00402 6/6 --- 140 NA 6.1 N 70 FED-MCL Yes ASL

70 IDEM
100-41-4 Ethylbenzene 11 11 ug/L 08SW01201 1/6 0.3 11 NA 130 N 700 FED-MCL No BSL

700 IDEM
108-88-3 Toluene 3 110 ug/L 08SW01201 2/6 0.3 110 NA 72 N 1000 FED-MCL Yes ASL

1000 IDEM
1330-20-7 Total Xylenes 57 57 ug/L 08SW01201 1/6 0.3 57 NA 21 N 10000 FED-MCL Yes ASL

10000 IDEM
156-60-5 trans-1,2-Dichloroethene 0.5 J 4.4 ug/L 08SW00402 2/6 0.3 4.4 NA 12 N 100 FED-MCL No BSL

100 IDEM
79-01-6 Trichloroethene 4.7 590 ug/L 08SW00402 5/6 0.3 590 NA 1.4 C(8) 5 FED-MCL Yes ASL

5 IDEM
75-01-4 Vinyl Chloride 0.7 J 40 ug/L 08SW00402 6/6 --- 40 NA 0.02 C 2 FED-MCL Yes ASL

2 IDEM
Semivolatile Organics  (ug/L)

123-91-1 1,4-Dioxane 4 J 5 ug/L 08SW00401, 08SW00402, 4/5 1 5 NA 6.1 C NA FED-MCL No BSL
08SW00502 NA IDEM

91-57-6 2-Methylnaphthalene 0.9 0.9 ug/L 08SW00402 1/4 0.05 - 0.052 0.9 NA 0.62 N(9) NA FED-MCL Yes ASL
31 IDEM

95-48-7 2-Methylphenol 4 J 4 J ug/L 08SW01201 1/2 0.98 4 NA 180 N NA FED-MCL No BSL
1800 IDEM

TTNUS042 3&4-Methylphenol 7 7 ug/L 08SW01201 1/2 0.98 7 NA 18 N(10) NA FED-MCL No BSL
180 IDEM

83-32-9 Acenaphthene 0.37 J 0.37 J ug/L 08SW00402 1/4 0.05 - 0.052 0.37 NA 37 N NA FED-MCL No BSL
460 IDEM

98-86-2 Acetophenone 7 7 ug/L 08SW01201 1/5 0.971 - 1.08 7 NA 61 N(11) NA FED-MCL No BSL
NA IDEM

100-51-6 Benzyl Alcohol 3 J 3 J ug/L 08SW01201 1/5 0.971 - 1.08 3 NA 1100 N NA FED-MCL No BSL
NA IDEM

117-81-7 bis(2-Ethylhexyl)Phthalate 1 J 2 J ug/L 08SW01201 2/5 0.971 - 1.08 2 NA 4.8 C 6 FED-MCL No BSL
6 IDEM

Exposure 
Point Units Location with Maximum 

Concentration
Maximum 

Concentration(1)
CAS 
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Minimum 

Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Screening 
Toxicity Value(5)

Frequency 
of Detection

Range of Non-
Detects(2)

Concentration 
Used for 

Screening(3)

Concentrations in 
Upgradient 
Samples (4)
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TABLE 7-23

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - POND SURFACE WATER
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Future
Medium: Surface Water
Exposure Medium: Surface Water

Exposure 
Point Units Location with Maximum 

Concentration
Maximum 

Concentration(1)
CAS 

Number Chemical
Minimum 

Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Screening 
Toxicity Value(5)

Frequency 
of Detection

Range of Non-
Detects(2)

Concentration 
Used for 

Screening(3)

Concentrations in 
Upgradient 
Samples (4)

(continued) 91-20-3 Naphthalene 0.34 J 0.34 J ug/L 08SW00402 1/4 0.05 - 0.052 0.34 NA 0.62 N NA FED-MCL No BSL
8.3 IDEM

85-01-8 Phenanthrene 1.42 J 1.42 J ug/L 08SW00402 1/4 0.05 - 0.052 1.42 NA 18 N(12) NA FED-MCL No BSL
23 IDEM

108-95-2 Phenol 7 7 ug/L 08SW01201 1/2 0.98 7 NA 1100 C NA FED-MCL No BSL
11000 IDEM

Total Metals
7429-90-5 Aluminum 328 J 6780 J ug/L 08SW01201 5/5 --- 6780 NA 3600 N 50 FED-SMCL Yes ASL

NA IDEM
7440-36-0 Antimony 3.1 J 3.1 J ug/L 08SW01201 1/5 0.29 - 0.46 3.1 NA 1.5 N 6 FED-MCL Yes ASL

6 IDEM
7440-38-2 Arsenic 20.6 J 20.6 J ug/L 08SW01201 1/5 0.59 - 0.68 20.6 NA 0.045 C 10 FED-MCL Yes ASL

10 IDEM
7440-39-3 Barium 94.8 J 450 J ug/L 08SW01201 5/5 --- 450 NA 260 N 2000 FED-MCL Yes ASL

2000 IDEM
7440-41-7 Beryllium 0.32 J 0.32 J ug/L 08SW01201 1/5 0.02 0.32 NA 7.3 N 4 FED-MCL No BSL

4 IDEM
7440-43-9 Cadmium 2.4 J 9.5 ug/L 08SW01201 2/5 0.15 - 0.37 9.5 NA 1.8 N 5 FED-MCL Yes ASL

5 IDEM
7440-70-2 Calcium 61600 J 240000 J ug/L 08SW01201 5/5 --- 240000 NA NA NA FED-MCL No NUT

NA IDEM
7440-47-3 Chromium 1.1 J 73.4 ug/L 08SW01201 5/5 --- 73.4 NA 11 N(13) 100 FED-MCL Yes ASL

100 IDEM(13)

7440-48-4 Cobalt 0.48 J 24.8 ug/L 08SW01201 5/5 --- 24.8 NA 73 N NA FED-MCL No BSL
NA IDEM

7440-50-8 Copper 2 J 184 J ug/L 08SW01201 5/5 --- 184 NA 150 N 1300 FED-MCL(14) Yes ASL
1300 IDEM

7439-89-6 Iron 938 J 31100 ug/L 08SW01201 5/5 --- 31100 NA 1100 N 300 FED-SMCL Yes ASL
NA IDEM

7439-92-1 Lead 1.2 J 171 ug/L 08SW01201 5/5 --- 171 NA NA 15 FED-MCL(14) Yes ASL
15 IDEM

7439-95-4 Magnesium 8490 J 12400 ug/L 08SW01201 5/5 --- 12400 NA NA NA FED-MCL No NUT
NA IDEM

7439-96-5 Manganese 158 J 4310 ug/L 08SW01201 5/5 --- 4310 NA 88 N 50 FED-SMCL Yes ASL
NA IDEM

7440-02-0 Nickel 1.3 22.9 ug/L 08SW01201 5/5 --- 22.9 NA 73 N NA NA No BSL
730 IDEM

7440-09-7 Potassium 3470 J 6900 ug/L 08SW01201 5/5 --- 6900 NA NA NA FED-MCL No NUT
NA IDEM

7782-49-2 Selenium 0.63 J 0.63 J ug/L 08SW01201 1/5 0.19 - 0.22 0.63 NA 18 N 50 FED-MCL No BSL
50 IDEM

7440-23-5 Sodium 25200 J 52900 J ug/L 08SW01201 5/5 --- 52900 NA NA NA FED-MCL No NUT
NA IDEM

7440-31-5 Tin 31.2 J 31.2 J ug/L 08SW01201 1/1 --- 31.2 NA 2200 N NA FED-MCL No BSL
NA IDEM

7440-62-2 Vanadium 12.8 12.8 ug/L 08SW01201 1/5 1.14 12.8 NA 3.6 N NA FED-MCL Yes ASL
NA IDEM

7440-66-6 Zinc 93 J 1700 J ug/L 08SW01201 2/5 12.2 - 16.6 1700 NA 1100 N 5000 FED-SMCL Yes ASL
11000 IDEM
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TABLE 7-23

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - POND SURFACE WATER
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Future
Medium: Surface Water
Exposure Medium: Surface Water

Exposure 
Point Units Location with Maximum 

Concentration
Maximum 

Concentration(1)
CAS 

Number Chemical
Minimum 

Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Screening 
Toxicity Value(5)

Frequency 
of Detection

Range of Non-
Detects(2)

Concentration 
Used for 

Screening(3)

Concentrations in 
Upgradient 
Samples (4)

Dissolved Metals
7429-90-5 Aluminum 113 J 113 J ug/L 08SW00401-F 1/5 8.35 - 50.8 113 NA 3600 N 50 FED-SMCL Yes ASL

NA IDEM
7440-38-2 Arsenic 5.8 J 5.8 J ug/L 08SW01201-F 1/5 0.3 - 0.48 5.8 NA 0.045 C 10 FED-MCL Yes ASL

10 IDEM
7440-39-3 Barium 81.1 J 234 J ug/L 08SW01201-F 5/5 --- 234 NA 260 N 2000 FED-MCL No BSL

2000 IDEM
7440-43-9 Cadmium 0.15 J 0.61 J ug/L 08SW00402-F 4/5 0.05 0.61 NA 1.8 N 5 FED-MCL No BSL

5 IDEM
7440-70-2 Calcium 57300 106000 J ug/L 08SW01201-F 5/5 --- 106000 NA NA NA FED-MCL No NUT

NA IDEM
7440-47-3 Chromium 0.73 J 4.5 J ug/L 08SW00402-F 2/5 0.54 - 1.7 4.5 NA 11 N(13) 100 FED-MCL No BSL

100 IDEM(13)

7440-48-4 Cobalt 0.41 J 8.3 ug/L 08SW01201-F 5/5 --- 8.3 NA 73 N NA FED-MCL No BSL
NA IDEM

7440-50-8 Copper 1.1 J 2.3 J ug/L 08SW00402-F 4/5 1.4 2.3 NA 150 N 1300 FED-MCL(14) No BSL
1300 IDEM

7439-89-6 Iron 452 J 7000 ug/L 08SW01201-F 5/5 --- 7000 NA 1100 N 300 FED-SMCL Yes ASL
NA NA

7439-92-1 Lead 0.14 J 5.5 J ug/L 08SW00402-F 5/5 --- 5.5 NA NA 15 FED-MCL(14) No BSL
15 IDEM

7439-95-4 Magnesium 8040 J 11600 ug/L 08SW01201-F 5/5 --- 11600 NA NA NA FED-MCL No NUT
NA IDEM

7439-96-5 Manganese 88.2 J 2960 ug/L 08SW01201-F 5/5 --- 2960 NA 88 N 50 FED-SMCL Yes ASL
NA IDEM

7440-02-0 Nickel 4.7 J 6 ug/L 08SW01201-F 5/5 --- 6 NA 73 N NA FED-MCL No BSL
730 IDEM

7440-09-7 Potassium 2870 J 4730 ug/L 08SW01201-F 5/5 --- 4730 NA NA NA FED-MCL No NUT
NA IDEM

7782-49-2 Selenium 0.15 J 0.15 J ug/L 08SW01201-F 1/5 0.29 - 0.41 0.15 NA 18 N NA FED-MCL No BSL
50 IDEM

7440-23-5 Sodium 19300 J 57400 J ug/L 08SW01201-F 5/5 --- 57400 NA NA NA FED-MCL No NUT
NA IDEM

7440-28-0 Thallium 0.1 J 0.11 J ug/L 8SW00402-F, , 08SW00502- 4/5 0.19 0.11 NA 0.24 N 2 FED-MCL No BSL
2 IDEM

7440-31-5 Tin 1.1 J 1.1 J ug/L 08SW01201-F 1/1 --- 1.1 NA 2200 N NA FED-MCL No BSL
NA IDEM

7440-66-6 Zinc 4.2 J 22 J ug/L 08SW00402-F 4/5 3.5 22 NA 1100 N 5000 FED-SMCL No BSL
11000 IDEM
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TABLE 7-23

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - POND SURFACE WATER
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Future
Medium: Surface Water
Exposure Medium: Surface Water

Exposure 
Point Units Location with Maximum 

Concentration
Maximum 

Concentration(1)
CAS 

Number Chemical
Minimum 

Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Screening 
Toxicity Value(5)

Frequency 
of Detection

Range of Non-
Detects(2)

Concentration 
Used for 

Screening(3)

Concentrations in 
Upgradient 
Samples (4)

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate
2 - Values presented are sample-specific quantitation limits. Requirements/To Be Considered
3 - The maximum detected concentration is used for screening purposes. C = Carcinogen
4 -  Background is not considered for COPC screening. A discussion of metal concentrations in surface water relative to background is presented in Section 5.3. COPC = Chemical of potential concern
5 - The U.S. EPA Region 9 tap water screening level is presented. Value represents the U.S. EPA Region 9 risk-based tap water PRG divided by 10 to correspond to a target hazard quotient J = Estimated value
      of 0.1 for noncarcinogens (denoted with a "N" flag), or an incremental cancer risk of 1.0E-6 for carcinogens (denoted with a "C" flag) (U.S. EPA Region 9, October 2004). MCL = Maximum Contaminant Level
6 - U.S. EPA Primary Drinking Water Standard (Winter 2004). Indiana Department of Environmental Management, Risk Integrated System of Closure N = Noncarcinogen
       (RISC) residential closure levels for groundwater (January 2006). NA = Not applicable/not available
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. ND = Not detected
8 - CAL Modified PRG is used as the screening level for TCE. PRG = Preliminary Remediation Goal
9 - The value for naphthalene was used as a surrogate for 2-methylnaphthalene. SMCL = Secondary Maximum Contaminant Level
10 - Value for 4-methylphenol is used. SDWA = Safe Drinking Water Act
11 - The screening level for acetophenone is based on the U.S. EPA Region 3 RBC (October 2005).
12 - The value for pyrene is used as a surrogate for phenanthrene. Rationale Codes:
13 - Values are for hexavalent chromium. For selection as a COPC:
14 - The MCL for this parameter is actually a treatment technique.  The SDWA Action Level (at the tap) is presented.   ASL = Above Screening Level and Site Background.

Associated Samples For elimination as a COPC:
08SW00401 08SW00501-F   BSL = Below Screening Level
08SW00401-F 08SW00502   NUT = Essential Nutrient
08SW00402 08SW00502-F
08SW00402-F 08SW01201
08SW00403 08SW01201-F
08SW00501



PAGE 1 OF 3

TABLE 7-24

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER IN TRIBUTARIES
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Future
Medium: Surface Water
Exposure Medium: Surface Water

SWMU 08 Volatile Organics  (ug/L)
Tributary 71-55-6 1,1,1-Trichloroethane 0.9 J 13 ug/L 08SW00601 4/17 0.3 13 NA 320 N 200 FED-MCL No BSL

Surface Water 200 IDEM
75-34-3 1,1-Dichloroethane 1.4 30 ug/L 08SP00202 4/17 0.3 30 NA 81 N NA FED-MCL No BSL

990 IDEM
75-35-4 1,1-Dichloroethene 1.1 5.6 ug/L 08SP00201 3/17 0.3 5.6 NA 34 N 7 FED-MCL No BSL

7 IDEM
78-93-3 2-Butanone 0.9 J 10 ug/L 08SW00302 3/17 0.5 10 NA 700 N NA FED-MCL No BSL

8400 IDEM
108-10-1 4-Methyl-2-Pentanone 0.6 J 0.6 J ug/L 08SW00302 1/17 0.5 0.6 NA 200 N NA FED-MCL No BSL

2200 IDEM
67-64-1 Acetone 2.6 J 52 J ug/L 08SW00302 4/17 0.5 52 NA 550 N NA FED-MCL No BSL

6900 IDEM
156-59-2 cis-1,2-Dichloroethene 1.4 7.9 ug/L 08SW00601 6/17 0.3 7.9 NA 6.1 N 70 FED-MCL Yes ASL

70 IDEM
79-01-6 Trichloroethene 0.6 J 34 ug/L 08SW00601 8/17 0.3 34 NA 1.4 C(8) 5 FED-MCL Yes ASL

5 IDEM
75-01-4 Vinyl Chloride 0.8 J 0.8 J ug/L 08SW00302 1/17 0.3 0.8 NA 0.02 C 2 FED-MCL Yes ASL

2 IDEM
Semivolatile Organics  (ug/L)

123-91-1 1,4-Dioxane 3 J 6 ug/L 08SW00302, 08SW00702 4/8 0.962 - 1.02 6 NA 6.1 C NA FED-MCL No BSL
NA IDEM

117-81-7 bis(2-Ethylhexyl)Phthalate 1 J 1 J ug/L 08SW01501 1/7 0.962 - 1.02 1 NA 4.8 C 6 FED-MCL No BSL
6 IDEM

Total Metals
7429-90-5 Aluminum 282 J 25800 J ug/L 08SP00201 7/8 21.9 25800 NA 3600 N 50 FED-SMCL Yes ASL

NA IDEM
7440-38-2 Arsenic 2.5 J 7.5 J ug/L 08SP00201 2/8 0.22 - 0.55 7.5 NA 0.045 C 10 FED-MCL Yes ASL

10 IDEM
7440-39-3 Barium 48 J 207 J ug/L 08SP00201 8/8 --- 207 NA 260 N 2000 FED-MCL No BSL

2000 IDEM
7440-41-7 Beryllium 1.1 J 1.1 J ug/L 08SP00201 1/8 0.02 - 0.04 1.1 NA 7.3 N 4 FED-MCL No BSL

4 IDEM
7440-43-9 Cadmium 0.07 J 1.1 ug/L 08SP00201 4/8 0.06 - 0.19 1.1 NA 1.8 N 5 FED-MCL No BSL

5 IDEM
7440-70-2 Calcium 24700 J 96000 J ug/L 08SP00201 8/8 --- 96000 NA NA NA FED-MCL No NUT

NA IDEM
7440-47-3 Chromium 0.32 J 23.8 ug/L 08SP00201 8/8 --- 23.8 NA 11 N(9) 100 FED-MCL Yes ASL

100 IDEM(9)

7440-48-4 Cobalt 0.13 J 52.4 ug/L 08SP00201 8/8 --- 52.4 NA 73 N NA FED-MCL No BSL
NA IDEM

7440-50-8 Copper 2.1 J 28.4 J ug/L 08SP00201 5/8 1.9 - 4.8 28.4 NA 150 N 1300 FED-MCL(10) No BSL
1300 IDEM

7439-89-6 Iron 93.2 29000 ug/L 08SP00201 8/8 --- 29000 NA 1100 N 300 FED-SMCL Yes ASL
NA IDEM

7439-92-1 Lead 0.43 J 29.8 ug/L 08SP00201 5/8 0.069 - 0.499 29.8 NA NA 15 FED-MCL(10) Yes ASL
15 IDEM

7439-95-4 Magnesium 4850 J 23600 ug/L 08SW00302 8/8 --- 23600 NA NA NA FED-MCL No NUT
NA IDEM

Exposure 
Point Units Location with Maximum 

Concentration
Maximum 

Concentration(1)
CAS 

Number Chemical
Minimum 

Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Screening 
Toxicity Value(5)

Frequency 
of Detection

Range of Non-
Detects2)

Concentration 
Used for 

Screening(3)

Concentrations in 
Upgradient Samples 

(4)
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TABLE 7-24

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER IN TRIBUTARIES
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Future
Medium: Surface Water
Exposure Medium: Surface Water

Exposure 
Point Units Location with Maximum 

Concentration
Maximum 

Concentration(1)
CAS 

Number Chemical
Minimum 

Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Screening 
Toxicity Value(5)

Frequency 
of Detection

Range of Non-
Detects2)

Concentration 
Used for 

Screening(3)

Concentrations in 
Upgradient Samples 

(4)

7439-96-5 Manganese 6.2 J 6200 ug/L 08SP00201 8/8 --- 6200 NA 88 N 50 FED-SMCL Yes ASL
NA IDEM

7439-97-6 Mercury 0.068 J 0.068 J ug/L 08SP00201 1/8 0.03 0.068 ND 1.1 N 2 FED-MCL No BSL
2 IDEM

7440-02-0 Nickel 0.79 J 47.3 ug/L 08SP00201 8/8 --- 47.3 NA 73 N NA NA No BSL
730 IDEM

7440-09-7 Potassium 976 3110 ug/L 08SP00201 8/8 --- 3110 NA NA NA FED-MCL No NUT
NA IDEM

7782-49-2 Selenium 0.2 J 0.58 J ug/L 08SP00201 2/8 0.094 - 0.48 0.58 NA 18 N 50 FED-MCL No BSL
50 IDEM

7440-23-5 Sodium 7210 J 70200 J ug/L 08SW00302 8/8 --- 70200 NA NA NA FED-MCL No NUT
NA IDEM

7440-28-0 Thallium 0.46 J 0.46 J ug/L 08SP00201 1/8 0.043 - 0.24 0.46 ND 0.24 N 2 FED-MCL Yes ASL
2 IDEM

7440-31-5 Tin 0.41 J 0.41 J ug/L 08SP00201 1/4 0.048 - 0.13 0.41 NA 2200 N NA FED-MCL No BSL
NA IDEM

7440-62-2 Vanadium 1.9 J 39.8 ug/L 08SP00201 3/8 1.14 39.8 NA 3.6 N NA FED-MCL Yes ASL
NA IDEM

7440-66-6 Zinc 9.7 J 79.8 J ug/L 08SP00201 5/8 6.4 - 21 79.8 NA 1100 N 5000 FED-SMCL No BSL
11000 IDEM

Dissolved Metals
7429-90-5 Aluminum, Filtered 186 213 ug/L 08SP00201-F 2/8 8.35 - 62.7 213 NA 3600 N 50 FED-SMCL Yes ASL

NA IDEM
7440-38-2 Arsenic, Filtered 1.9 J 1.9 J ug/L 08SW00302-F 1/8 0.12 - 0.42 1.9 NA 0.045 C 10 FED-MCL Yes ASL

50 IDEM
7440-39-3 Barium, Filtered 40 J 131 J ug/L 08SW00302-F 8/8 --- 131 NA 260 N 2000 FED-MCL No BSL

2000 IDEM
7440-43-9 Cadmium, Filtered 0.05 J 0.28 J ug/L 08SW00301-F 4/8 0.06 - 0.11 0.28 NA 1.8 N 5 FED-MCL No BSL

5 IDEM
7440-70-2 Calcium, Filtered 22700 104000 J ug/L 08SP00201-F 8/8 --- 104000 NA NA NA FED-MCL No NUT

NA IDEM
7440-47-3 Chromium, Filtered 0.22 J 0.58 J ug/L 08SW00302-F 4/8 0.52 - 0.7 0.58 NA 11 N(9) 100 FED-MCL No BSL

100 IDEM(9)

7440-48-4 Cobalt, Filtered 0.12 J 7.4 ug/L 08SP00201-F 8/8 --- 7.4 NA 73 N NA FED-MCL No BSL
NA IDEM

7440-50-8 Copper, Filtered 1.6 J 1.9 J ug/L 08SW00601-F 4/8 1.2 - 2 1.9 NA 150 N 1300 FED-MCL(10) No BSL
1300 IDEM

7439-89-6 Iron, Filtered 30.7 J 798 ug/L 08SW00302-F 8/8 --- 798 NA 1100 N 300 FED-SMCL Yes ASL
NA NA

7439-92-1 Lead, Filtered 0.13 J 0.66 J ug/L 08SW00302-F 6/8 0.069 0.66 NA NA 15 FED-MCL(10) No BSL
15 IDEM

7439-95-4 Magnesium, Filtered 4590 J 24500 ug/L 08SW00302-F 8/8 --- 24500 NA NA NA FED-MCL No NUT
NA IDEM

7439-96-5 Manganese, Filtered 0.88 J 3190 ug/L 08SP00201-F 8/8 --- 3190 NA 88 N 50 FED-SMCL Yes ASL
NA IDEM

7440-02-0 Nickel, Filtered 0.38 J 15.5 J ug/L 08SW00301-F 8/8 --- 15.5 NA 73 N NA FED-MCL No BSL
730 IDEM

7440-09-7 Potassium, Filtered 941 1920 ug/L 08SW00302-F 8/8 --- 1920 NA NA NA FED-MCL No NUT
NA IDEM
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TABLE 7-24

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER IN TRIBUTARIES
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Future
Medium: Surface Water
Exposure Medium: Surface Water

Exposure 
Point Units Location with Maximum 

Concentration
Maximum 

Concentration(1)
CAS 

Number Chemical
Minimum 

Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Screening 
Toxicity Value(5)

Frequency 
of Detection

Range of Non-
Detects2)

Concentration 
Used for 

Screening(3)

Concentrations in 
Upgradient Samples 

(4)

7782-49-2 Selenium, Filtered 0.13 J 0.14 J ug/L 08SP00201-F 2/8 0.094 - 0.64 0.14 NA 18 N NA FED-MCL No BSL
50 IDEM

7440-23-5 Sodium, Filtered 6020 J 73000 J ug/L 08SW00302-F 8/8 --- 73000 NA NA NA FED-MCL No NUT
NA IDEM

7440-28-0 Thallium, Filtered 0.05 J 0.16 J ug/L 08SW00301-F 4/8 0.09 - 0.27 0.16 NA 0.24 N 2 FED-MCL No BSL
2 IDEM

7440-66-6 Zinc, Filtered 4.6 J 22.6 J ug/L 08SW00301-F 8/8 --- 22.6 NA 1100 N 5000 FED-SMCL No BSL
11000 IDEM

Miscellaneous Parameters
NA Fecal Coliform >2419.2 >2419.2 cfu/L 08SP00201 1/1 --- >2419.2 NA NA NA FED-MCL No NTX

NA IDEM

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate
2 - Values presented are sample-specific quantitation limits. Requirements To Be Considered
3 - The maximum detected concentration is used for screening purposes. C = Carcinogen
4 -  Background is not considered for COPC screening. A discussion of metal concentrations in surface water relative to background is presented in Section 5.3. COPC = Chemical of potential concern
5 - The U.S. EPA Region 9 tap water screening level is presented. Value represents the U.S. EPA Region 9 risk-based tap water PRG divided by 10 to correspond to a target hazard quotient J = Estimated value
      of 0.1 for noncarcinogens (denoted with a "N" flag), or an incremental cancer risk of 1.0E-6 for carcinogens (denoted with a "C" flag) (U.S. EPA Region 9, October 2004). MCL = Maximum Contaminant Level
6 - U.S. EPA Primary Drinking Water Standard (Winter 2004). Indiana Department of Environmental Management, Risk Integrated System of Closure N = Noncarcinogen
     (RISC) residential closure levels for groundwater (January 2006). NA = Not applicable/not available
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. ND = Not detected.
8 - CAL Modified PRG is used as the screening level for TCE. PRG = Preliminary Remediation Goal
9 - Values are for hexavalent chromium. SMCL = Secondary Maximum Contaminant Level
10 - The MCL for this parameter is actually a treatment technique.  The SDWA Action Level (at the tap) has been presented. SWDA = Safe Water Drinking Act

Associated Samples Rationale Codes:
08SP00201 08SW00302 08SW01101 For selection as a COPC:
08SP00201-F 08SW00302-F 08SW01501   ASL = Above Screening Level and Site Background.
08SP00202 08SW00303 08SW01501-F
08SW00101 08SW00601 08SW01502 For elimination as a COPC:
08SW00101-F 08SW00601-F 08SW01701   BSL = Below Screening Level
08SW00102 08SW00701 08SW01801   NUT = Essential Nutrient
08SW00201 08SW00701-F 08SW02001
08SW00301 08SW00702
08SW00301-F 08SW00702-F
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TABLE 7-25

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MAIN STREAM SURFACE WATER
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Future
Medium: Surface Water
Exposure Medium: Surface Water

SWMU 08 Volatile Organics  (ug/L)
Mainstream 67-64-1 Acetone 1.1 J 2.4 J ug/L 08SW02101 2/9 0.5 2.4 NA 550 N NA FED-MCL No BSL

Surface Water 6900 IDEM
Total Metals
7429-90-5 Aluminum 56.7 J 710 J ug/L 08SW00901 3/5 23.7 - 41.8 710 517 3600 N 50 FED-SMCL Yes ASL

NA IDEM
7440-39-3 Barium 35.6 J 69.1 J ug/L 08SW00802 5/5 --- 69.1 53.2 260 N 2000 FED-MCL No BSL

2000 IDEM
7440-43-9 Cadmium 0.06 J 0.07 J ug/L 08SW00902 3/5 0.05 0.07 0.06 1.8 N 5 FED-MCL No BSL

5 IDEM
7440-70-2 Calcium 32200 J 59400 J ug/L 08SW00902 5/5 --- 59400 42800 NA NA FED-MCL No NUT

NA IDEM
7440-47-3 Chromium 0.39 J 0.97 J ug/L 08SW00801 5/5 --- 0.97 0.88 11 N(8) 100 FED-MCL No BSL

100 IDEM(8)

7440-48-4 Cobalt 0.12 J 0.27 J ug/L 08SW00902 4/5 0.088 0.27 0.62 73 N NA FED-MCL No BSL
NA IDEM

7440-50-8 Copper 0.99 J 1 J ug/L 08SW00801 2/5 1.6 - 2.2 1 ND 150 N 1300 FED-MCL(9) No BSL
1300 IDEM

7439-89-6 Iron 28.4 J 588 J ug/L 08SW00901 5/5 --- 588 637 1100 N 300 FED-SMCL Yes ASL
NA IDEM

7439-92-1 Lead 0.07 J 0.13 J ug/L 08SW00802 3/5 0.407 - 0.492 0.13 0.48 NA 15 FED-MCL(9) No BSL
15 IDEM

7439-95-4 Magnesium 6210 J 11400 ug/L 08SW00802 5/5 --- 11400 6420 NA NA FED-MCL No NUT
NA IDEM

7439-96-5 Manganese 7.3 J 156 ug/L 08SW00902 5/5 --- 156 178 88 N 50 FED-SMCL Yes ASL
NA IDEM

7440-02-0 Nickel 0.26 J 1.3 ug/L 08SW00901 5/5 --- 1.3 1.3 73 N NA NA No BSL
730 IDEM

7440-09-7 Potassium 1030 J 1430 ug/L 08SW00902 5/5 --- 1430 1190 NA NA FED-MCL No NUT
NA IDEM

7440-23-5 Sodium 14200 J 28700 J ug/L 08SW00802 5/5 --- 28700 14500 NA NA FED-MCL No NUT
NA IDEM

Dissolved Metals
7440-39-3 Barium, Filtered 31.5 J 65 J ug/L 08SW00902-F 5/5 --- 65 53.1 260 N 2000 FED-MCL No BSL

2000 IDEM
7440-43-9 Cadmium, Filtered 0.04 J 0.14 J ug/L 08SW00801-F 2/5 0.05 - 0.06 0.14 ND 1.8 N 5 FED-MCL No BSL

5 IDEM
7440-70-2 Calcium, Filtered 31200 58700 J ug/L 08SW00902-F 5/5 --- 58700 46100 NA NA FED-MCL No NUT

NA IDEM
7440-47-3 Chromium, Filtered 0.2 J 0.47 J ug/L 08SW01401-F 3/5 0.46 - 0.49 0.47 0.21 11 N(8) 100 FED-MCL No BSL

100 IDEM(8)

7440-48-4 Cobalt, Filtered 0.14 J 0.21 J ug/L 08SW00902-F 3/5 0.088 0.21 0.22 73 N NA FED-MCL No BSL
NA IDEM

7440-50-8 Copper, Filtered 0.74 J 0.84 J ug/L 08SW00901-F 2/5 1.2 - 1.6 0.84 ND 150 N 1300 FED-MCL(9) No BSL
1300 IDEM

7439-89-6 Iron, Filtered 7.1 J 245 J ug/L 08SW00901-F 4/5 6.15 245 56.7 1100 N 300 FED-SMCL No BSL
NA NA

Exposure 
Point Units Location with Maximum 

Concentration
Maximum 

Concentration(1)
CAS 

Number Chemical
Minimum 

Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Screening 
Toxicity Value(5)

Frequency 
of Detection

Range of Non-
Detects(2)

Concentration 
Used for 

Screening(3)

Concentrations in 
Upgradient 
Samples (4)
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TABLE 7-25

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MAIN STREAM SURFACE WATER
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Future
Medium: Surface Water
Exposure Medium: Surface Water

Exposure 
Point Units Location with Maximum 

Concentration
Maximum 

Concentration(1)
CAS 

Number Chemical
Minimum 

Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Screening 
Toxicity Value(5)

Frequency 
of Detection

Range of Non-
Detects(2)

Concentration 
Used for 

Screening(3)

Concentrations in 
Upgradient 
Samples (4)

7439-92-1 Lead, Filtered 0.1 J 0.27 J ug/L 08SW00902-F 5/5 --- 0.27 0.19 NA 15 FED-MCL(9) No BSL
15 IDEM

7439-95-4 Magnesium, Filtered 6250 J 10900 ug/L 08SW00802-F 5/5 --- 10900 6620 NA NA FED-MCL No NUT
NA IDEM

7439-96-5 Manganese, Filtered 1.8 J 137 ug/L 08SW00902-F 5/5 --- 137 99.8 88 N 50 FED-SMCL Yes ASL
NA IDEM

7440-02-0 Nickel, Filtered 0.36 J 2.7 J ug/L 08SW00801-F, 08SW00901-F 5/5 --- 2.7 0.8 73 N NA FED-MCL No BSL
730 IDEM

7440-09-7 Potassium, Filtered 770 J 1380 ug/L 08SW00902-F 5/5 --- 1380 1180 NA NA FED-MCL No NUT
NA IDEM

7440-23-5 Sodium, Filtered 12200 J 27900 J ug/L 08SW00802-F 5/5 --- 27900 15400 NA NA FED-MCL No NUT
NA IDEM

7440-28-0 Thallium, Filtered 0.11 J 0.12 J ug/L 08SW00901-F 2/5 0.09 - 0.13 0.12 ND 0.24 N 2 FED-MCL No BSL
2 IDEM

7440-66-6 Zinc, Filtered 1.2 J 2.2 J ug/L 08SW00902-F 3/5 1.8 - 2 2.2 2.2 1100 N 5000 FED-SMCL No BSL
11000 IDEM

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate
2 - Values presented are sample-specific quantitation limits. Requirements/To Be Considered
3 - The maximum detected concentration is used for screening purposes. C = Carcinogen
4 - Concentrations at upgradient location 08SW/SD010. A discussion of concentrations in surface water relative to background is presented in Section 5.3. COPC = Chemical of potential concern
5 - The U.S. EPA Region 9 tap water screening level is presented. Value represents the U.S. EPA Region 9 risk-based tap water PRG divided by 10 to correspond to a target hazard quotient J = Estimated value
      of 0.1 for noncarcinogens (denoted with a "N" flag), or an incremental cancer risk of 1.0E-6 for carcinogens (denoted with a "C" flag) (U.S. EPA Region 9, October 2004). MCL = Maximum Contaminant Level
6 - U.S.EPA Primary Drinking Water Standard (Winter 2004). Indiana Department of Environmental Management, Risk Integrated System of Closure N = Noncarcinogen
      (RISC) residential closure levels for groundwater (January 2006). NA = Not applicable/not available
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. ND = Not detected.
8 - Values are for hexavalent chromium. PRG = Preliminary Remediation Goal
9 - The MCL for this parameter is actually a treatment technique.  The SDWA Action Level (at the tap) has been presented. SMCL = Secondary Maximum Contaminant Level

SWDA = Safe Drinking Water Act
Associated Samples
08SW00801 08SW00901 08SW01002 Rationale Codes:
08SW00801-F 08SW00901-F 08SW01401 For selection as a COPC:
08SW00802 08SW00902 08SW01401-F   ASL = Above Screening Level and Site Background.
08SW00802-F 08SW00902-F 08SW01402
08SW00803 08SW00903 08SW02101 For elimination as a COPC:

  BSL = Below Screening Level
  NUT = Essential Nutrient
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TABLE 7-26

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - POND SEDIMENT
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment

SWMU 08 Volatile Organic Compounds
Pond 71-55-6 1,1,1-Trichloroethane 178 J 17300000 J ug/kg 08SD004021224 3/5 1.73 - 13.7 17300000 NA 1200000 sat 5000000 IDEM Yes ASL

Sediment 75-34-3 1,1-Dichloroethane 5 J 1100000 J ug/kg 08SD004021224 5/5 -- 1100000 NA 51000 N 1300000 IDEM Yes ASL
75-35-4 1,1-Dichloroethene 14 J 1500000 J ug/kg 08SD004021224 4/5 1.73 1500000 NA 12000 N 310000 IDEM Yes ASL
78-93-3 2-Butanone 870 J 870 J ug/kg 08SD012010006 1/5 13.7 - 19960 870 NA 2200000 N 44000000 IDEM No BSL
108-10-1 4-Methyl-2-Pentanone 40 J 40 J ug/kg 08SD012010006 1/5 13.7 - 19960 40 NA 530000 N 12000000 IDEM No BSL
67-64-1 Acetone 210 J 210 J ug/kg 08SD012010006 1/5 59 - 19960 210 NA 1400000 N 35000000 IDEM No BSL
75-15-0 Carbon Disulfide 14 J 14 J ug/kg 08SD005021224 1/5 1.73 - 19960 14 NA 36000 N 900000 IDEM No BSL
75-00-3 Chloroethane 220 J 59880 J ug/kg 08SD004010012 3/5 13.7 - 59.3 59880 NA 3000 C 80000 IDEM Yes ASL
156-59-2 cis-1,2-Dichloroethene 2300 390000 J ug/kg 08SD004021224 4/5 1.73 390000 NA 4300 N 110000 IDEM Yes ASL
100-41-4 Ethylbenzene 6 J 6 J ug/kg 08SD012010006 1/5 13.7 - 19960 6 NA 400000 sat 4600000 IDEM No BSL
108-88-3 Toluene 15 J 95000 J ug/kg 08SD004021224 5/5 -- 95000 NA 520000 sat 1700000 IDEM No BSL

1330-20-7 Total Xylenes 15 J 550 ug/kg 08SD005010012 3/5 15015 - 19960 550 NA 27000 N 690000 IDEM No BSL
156-60-5 trans-1,2-Dichloroethene 25 J 51000 J ug/kg 08SD004021224 2/5 1.73 - 19960 51000 NA 6900 N 180000 IDEM Yes ASL
79-01-6 Trichloroethene 2100 J 27800000 J ug/kg 08SD004021224 4/5 1.73 27800000 NA 2900 C(8) 710 IDEM Yes ASL
75-01-4 Vinyl Chloride 54 54 ug/kg 08SD005021224 1/5 1.73 - 19960 54 NA 79 C 1500 IDEM No BSL

Semivolatile Organic Compounds
91-57-6 2-Methylnaphthalene 14 230 J ug/kg 08SD004010012, 08SD004021224 3/4 4.51 230 NA 5600 N(9) 630000 IDEM No BSL

TTNUS042 3&4-Methylphenol 280 J 1200 J ug/kg 08SD004021224 3/5 91.5 - 119 1200 NA 31000 N(10) 910000 IDEM No BSL
83-32-9 Acenaphthene 6 J 120 J ug/kg 08SD004021224 3/4 39.5 120 NA 370000 N 9500000 IDEM No BSL
208-96-8 Acenaphthylene 25 J 25 J ug/kg 08SD005010012 1/4 4.51 - 59.5 25 NA 370000 N(11) 1100000 IDEM No BSL
56-55-3 Benzo(a)anthracene 21 J 74 J ug/kg 08SD005010012 2/4 39.5 - 59.5 74 NA 620 C 5000 IDEM No BSL
50-32-8 Benzo(a)pyrene 18 94 ug/kg 08SD005010012 2/4 39.5 - 59.5 94 NA 62 C 500 IDEM Yes ASL
205-99-2 Benzo(b)fluoranthene 100 100 ug/kg 08SD005010012 1/4 4.51 - 59.5 100 NA 620 C 5000 IDEM No BSL
191-24-2 Benzo(g,h,i)perylene 28 160 ug/kg 08SD005010012 2/4 39.5 - 59.5 160 NA 230000 N(12) 50000 IDEM No BSL
207-08-9 Benzo(k)fluoranthene 46 46 ug/kg 08SD005010012 1/4 4.51 - 59.5 46 NA 6200 C 50000 IDEM No BSL
117-81-7 Bis(2-ethylhexyl)phthalate 170 J 35000 J ug/kg 08SD004021224 5/5 -- 35000 NA 35000 C 300000 IDEM No BSL
85-68-7 Butyl benzyl phthalate 210 J 210 J ug/kg 08SD005021224 1/5 118 - 401 210 NA 1200000 N 37000000 IDEM No BSL
218-01-9 Chrysene 27 J 140 J ug/kg 08SD005010012 2/4 39.5 - 59.5 140 NA 62000 C 500000 IDEM No BSL
84-74-2 Di-n-butyl phthalate 180 J 590 J ug/kg 08SD004021224 2/5 91.5 - 401 590 NA 610000 N 18000000 IDEM No BSL
206-44-0 Fluoranthene 26 J 110 J ug/kg 08SD005010012 2/4 39.5 - 59.5 110 NA 230000 N 6300000 IDEM No BSL
86-73-7 Fluorene 5 J 130 J ug/kg 08SD004021224 3/4 39.5 130 NA 270000 N 6300000 IDEM No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 18 110 ug/kg 08SD005010012 2/4 39.5 - 59.5 110 NA 620 C 5000 IDEM No BSL
120-58-1 Isosafrole 250 J 250 J ug/kg 08SD005010012 1/5 91.5 - 401 250 NA NA NA IDEM No NTX
91-20-3 Naphthalene 5 J 360 J ug/kg 08SD004021224 4/4 -- 360 NA 5600 N 3200000 IDEM No BSL
85-01-8 Phenanthrene 33 J 2000 J ug/kg 08SD004021224 4/4 -- 2000 NA 230000 N(12) 470000 IDEM No BSL
108-95-2 Phenol 650 J 650 J ug/kg 08SD004021224 1/5 91.5 - 401 650 NA 1800000 N 44000000 IDEM No BSL
129-00-0 Pyrene 35 J 180 J ug/kg 08SD005010012 2/4 39.5 - 59.5 180 NA 230000 N 4700000 IDEM No BSL

Inorganics
7429-90-5 Aluminum 5630 5630 mg/kg 08SD012010006 1/1 -- 5630 NA 7600 N NA NA No BSL
7440-38-2 Arsenic 2.5 J 2.5 J mg/kg 08SD012010006 1/1 -- 2.5 NA 0.39 C 3.9 IDEM Yes ASL
7440-39-3 Barium 49.1 J 49.1 J mg/kg 08SD012010006 1/1 -- 49.1 NA 540 N 63000 IDEM No BSL
7440-41-7 Beryllium 0.2 J 0.2 J mg/kg 08SD012010006 1/1 -- 0.2 NA 15 N 680 IDEM No BSL
7440-43-9 Cadmium 2 2 mg/kg 08SD012010006 1/1 -- 2 NA 3.7 N 12 IDEM No BSL
7440-70-2 Calcium 2550 J 2550 J mg/kg 08SD012010006 1/1 -- 2550 NA NA NA NA No NUT
7440-47-3 Chromium 26.5 J 26.5 J mg/kg 08SD012010006 1/1 -- 26.5 NA 210 C(13) 430(14) IDEM No BSL
7440-48-4 Cobalt 2.9 J 2.9 J mg/kg 08SD012010006 1/1 -- 2.9 NA 140 N(15) NA NA No BSL
7440-50-8 Copper 32.8 J 32.8 J mg/kg 08SD012010006 1/1 -- 32.8 NA 310 N 14000 IDEM No BSL
7439-89-6 Iron 8360 J 8360 J mg/kg 08SD012010006 1/1 -- 8360 NA 2300 N NA NA Yes ASL
7439-92-1 Lead 45.8 J 45.8 J mg/kg 08SD012010006 1/1 -- 45.8 NA 400 400 IDEM No BSL

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency of 
Detection

Range of Non-
Detects(2)

Concentration 
Used for 

Screening(3)

Range of 
Background 

Concentrations(4)

U.S. EPA Region 9 
PRG (Residential)(5)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Exposure Point Units Sample with Maximum 
Concentration

Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)
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TABLE 7-26

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - POND SEDIMENT
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency of 
Detection

Range of Non-
Detects(2)

Concentration 
Used for 

Screening(3)

Range of 
Background 

Concentrations(4)

U.S. EPA Region 9 
PRG (Residential)(5)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Exposure Point Units Sample with Maximum 
Concentration

Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)

SWMU 08 Inorganics (Continued)
Pond 7439-95-4 Magnesium 743 J 743 J mg/kg 08SD012010006 1/1 -- 743 NA NA NA NA No NUT

Sediment 7439-96-5 Manganese 79.6 J 79.6 J mg/kg 08SD012010006 1/1 -- 79.6 NA 180 N NA NA No BSL
(Continued) 7439-97-6 Mercury 0.033 J 0.033 J mg/kg 08SD012010006 1/1 -- 0.033 NA 2.3 N 100 IDEM No BSL

7440-02-0 Nickel 5 J 5 J mg/kg 08SD012010006 1/1 -- 5 NA 160 N 6900 IDEM No BSL
7440-09-7 Potassium 482 J 482 J mg/kg 08SD012010006 1/1 -- 482 NA NA NA NA No NUT
7440-31-5 Tin 3.9 J 3.9 J mg/kg 08SD012010006 1/1 -- 3.9 NA 4700 N NA NA No BSL
7440-62-2 Vanadium 13.6 J 13.6 J mg/kg 08SD012010006 1/1 -- 13.6 NA 7.8 N NA NA Yes ASL
7440-66-6 Zinc 236 J 236 J mg/kg 08SD012010006 1/1 -- 236 NA 2300 N 100000 IDEM No BSL

Miscellaneous Parameters
14797-73-0 Perchlorate 0.52 1.7 J mg/kg 08SD004021224 4/4 -- 1.7 14.1 - 48.5 0.78 N NA NA Yes ASL

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern
4 -  Background is not considered for COPC screening. A discussion of metal concentrations in sediment relative to background is presented in Section 5.4. J = Estimated value
5 - U.S. EPA Region 9 Preliminary Remediation Goal (PRG).  The noncarcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient N = Noncarcinogen
     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (U.S. EPA Region 9, October 2004, Updated December 28, 2004). NA = Not applicable/not available
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for soil (January 2006). PRG = Preliminary Remediation Goal
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. sat = Soil Saturation Limit
      Chemicals selected as COPCs are indicated by shaded chemical names.
8 - CAL Modified PRG is used as the screening level for TCE. Rationale Codes:
9 - The value for naphthalene was used as a surrogate for 2-methylnaphthalene. For selection as a COPC:
10 - Value for 4-methylphenol is used.   ASL = Above Screening Level
11 - The value for acenaphthene was used as a surrogate for acenaphthylene.
12 - The value for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene. For elimination as a COPC:
13 - The PRG for residential land use for total chromium is presented.   BSL = Below Screening Level
14 - Value is for hexavalent chromium.   NTX = No Toxicity Data
15 - One tenth of the noncarcinogenic PRG is less than the carcinogenic PRG, therefore the one tenth noncarcinogenic PRG is presented.   NUT = Essential Nutrient

Associated Samples
08SD004010012
08SD004021224
08SD005010012
08SD005021224
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TABLE 7-27

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SEDIMENT IN TRIBUTARIES
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment

SWMU 08 Volatile Organic Compounds
Tributary 71-55-6 1,1,1-Trichloroethane 2 J 2 J ug/kg 08SD007010006 1/7 1.15 - 1.5 2 NA 1200000 sat 5000000 IDEM No BSL
Sediment 79-01-6 Trichloroethene 2 J 4 J ug/kg 08SD006010006 2/7 1.15 - 1.5 4 NA 2900 C(8) 710 IDEM No BSL

Semivolatile Organic Compounds
91-57-6 2-Methylnaphthalene 6 J 6 J ug/kg 08SD001010006 1/5 3.95 - 4.25 6 NA 5600 N(9) 630000 IDEM No BSL
208-96-8 Acenaphthylene 11 11 ug/kg 08SD001010006 1/5 3.95 - 4.25 11 NA 370000 N(10) 1100000 IDEM No BSL
120-12-7 Anthracene 10 10 ug/kg 08SD001010006 1/5 3.95 - 4.25 10 NA 2200000 N 47000000 IDEM No BSL
56-55-3 Benzo(a)anthracene 51 J 51 J ug/kg 08SD001010006 1/5 3.95 - 4.25 51 NA 620 C 5000 IDEM No BSL
50-32-8 Benzo(a)pyrene 69 69 ug/kg 08SD001010006 1/5 3.95 - 4.25 69 NA 62 C 500 IDEM Yes ASL
205-99-2 Benzo(b)fluoranthene 140 140 ug/kg 08SD001010006 1/5 3.95 - 4.25 140 NA 620 C 5000 IDEM No BSL
191-24-2 Benzo(g,h,i)perylene 120 120 ug/kg 08SD001010006 1/5 3.95 - 4.25 120 NA 230000 N(11) 50000 IDEM No BSL
207-08-9 Benzo(k)fluoranthene 67 67 ug/kg 08SD001010006 1/5 3.95 - 4.25 67 NA 6200 C 50000 IDEM No BSL
117-81-7 Bis(2-ethylhexyl)phthalate 240 J 680 ug/kg 08SD001010006 4/12 80.1 - 87.8 680 NA 35000 C 300000 IDEM No BSL
218-01-9 Chrysene 100 J 100 J ug/kg 08SD001010006 1/5 3.95 - 4.25 100 NA 62000 C 500000 IDEM No BSL
84-74-2 Di-n-butyl phthalate 130 J 130 J ug/kg 08SD002020006 1/12 80.1 - 99.9 130 NA 610000 N 18000000 IDEM No BSL
53-70-3 Dibenzo(a,h)anthracene 20 20 ug/kg 08SD001010006 1/5 3.95 - 4.25 20 NA 62 C 500 IDEM No BSL
206-44-0 Fluoranthene 85 85 ug/kg 08SD001010006 1/5 3.95 - 4.25 85 NA 230000 N 6300000 IDEM No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 81 81 ug/kg 08SD001010006 1/5 3.95 - 4.25 81 NA 620 C 5000 IDEM No BSL
91-20-3 Naphthalene 8 J 8 J ug/kg 08SD001010006 1/5 3.95 - 4.25 8 NA 5600 N 3200000 IDEM No BSL
85-01-8 Phenanthrene 10 36 ug/kg 08SD001010006 2/5 3.95 - 4.25 36 NA 230000 N(11) 470000 IDEM No BSL
129-00-0 Pyrene 6 J 210 J ug/kg 08SD001010006 4/5 4.12 210 NA 230000 N 4700000 IDEM No BSL

Inorganics
7429-90-5 Aluminum 12800 17800 mg/kg 08SD011010006 2/2 -- 17800 8400 7600 N NA NA Yes ASL
7440-36-0 Antimony 0.92 J 0.92 J mg/kg 08SD015010006 1/2 0.29 0.92 0.59 3.1 N 140 NA No BSL
7440-38-2 Arsenic 5.1 J 18.7 J mg/kg 08SD015010006 2/2 -- 18.7 4.4 0.39 C 3.9 IDEM Yes ASL
7440-39-3 Barium 58.9 J 133 J mg/kg 08SD015010006 2/2 -- 133 64.8 540 N 63000 IDEM No BSL
7440-41-7 Beryllium 0.5 2.2 mg/kg 08SD015010006 2/2 -- 2.2 0.27 15 N 680 IDEM No BSL
7440-43-9 Cadmium 0.2 J 0.86 mg/kg 08SD015010006 2/2 -- 0.86 1.8 3.7 N 12 IDEM No BSL
7440-70-2 Calcium 1710 J 7450 J mg/kg 08SD015010006 2/2 -- 7450 189000 NA NA NA No NUT
7440-47-3 Chromium 16.9 J 60.4 J mg/kg 08SD015010006 2/2 -- 60.4 22.7 210 C(12) 430(13) IDEM No BSL
7440-48-4 Cobalt 5.3 J 27.8 J mg/kg 08SD015010006 2/2 -- 27.8 4.4 140 N(14) NA NA No BSL
7440-50-8 Copper 8.7 J 15.9 J mg/kg 08SD015010006 2/2 -- 15.9 16.3 310 N 14000 IDEM No BSL
7439-89-6 Iron 18200 J 71900 J mg/kg 08SD015010006 2/2 -- 71900 11800 2300 N NA NA Yes ASL
7439-92-1 Lead 9.8 J 34.9 J mg/kg 08SD015010006 2/2 -- 34.9 263 400 400 IDEM No BSL
7439-95-4 Magnesium 1740 J 1880 J mg/kg 08SD015010006 2/2 -- 1880 11700 NA NA NA No NUT
7439-96-5 Manganese 336 J 3130 J mg/kg 08SD015010006 2/2 -- 3130 290 180 N NA NA Yes ASL
7439-97-6 Mercury 0.022 J 0.029 J mg/kg 08SD011010006 2/2 -- 0.029 0.1 2.3 N 100 IDEM No BSL
7440-02-0 Nickel 11.3 J 17.1 J mg/kg 08SD015010006 2/2 -- 17.1 48.7 160 N 6900 IDEM No BSL
7440-09-7 Potassium 788 J 1410 J mg/kg 08SD011010006 2/2 -- 1410 889 NA NA NA No NUT
7782-49-2 Selenium 0.22 J 0.75 J mg/kg 08SD015010006 2/2 -- 0.75 0.21 39 N 1700 NA No BSL
7440-62-2 Vanadium 28.6 J 53.1 J mg/kg 08SD015010006 2/2 -- 53.1 56.4 7.8 N NA NA Yes ASL
7440-66-6 Zinc 26.3 J 93.3 J mg/kg 08SD015010006 2/2 -- 93.3 157 2300 N 100000 IDEM No BSL

Miscellaneous Parameters
14797-73-0 Perchlorate 0.11 J 0.24 mg/kg 08SD003010006 2/5 0.099 - 0.118 0.24 14.1 - 48.5 0.78 N NA NA No BSL

Exposure Point Units Sample with Maximum 
Concentration

Maximum 
Concentration(1)CAS Number Chemical

Minimum 
Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency 
of Detection

Range of Non-
Detects(2)

Concentration 
Used for 

Screening(3)

Concentration in 
Upgradient 
Sample(4)

EPA Region 9 PRG 
(Residential)(5)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)
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TABLE 7-27

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SEDIMENT IN TRIBUTARIES
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern
4 - Concentrations at upgradient location 08SW/SD013. A discussion of concentrations in sediment relative to background is presented in Section 5.4. J = Estimated value
5 - U.S. EPA Region 9 Preliminary Remediation Goal (PRG).  The noncarcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient N = Noncarcinogen
     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (U.S. EPA Region 9, October 2004, Updated December 28, 2004). NA = Not applicable/not available
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for soil (January 2006). PRG = Preliminary Remediation Goal
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. sat = Soil Saturation Limit
      Chemicals selected as COPCs are indicated by shaded chemical names.
8 - CAL Modified PRG is used as the screening level for TCE. Rationale Codes:
9 - The value for naphthalene was used as a surrogate for 2-methylnaphthalene. For selection as a COPC:
10 - The value for acenaphthene was used as a surrogate for acenaphthylene.   ASL = Above Screening Level
11 - The value for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.
12 - The PRG for residential land use for total chromium is presented. For elimination as a COPC:
13 - Value is for hexavalent chromium.   BSL = Below Screening Level
14 - One tenth of the noncarcinogenic PRG is less than the carcinogenic PRG, therefore the one tenth noncarcinogenic PRG is presented.   NUT = Essential Nutrient

Associated Samples
08SD001010006 08SD006010006
08SD001020006 08SD006020006
08SD002010006 08SD007010006
08SD002020006 08SD007020006
08SD003010006 08SD011010006
08SD003020006 08SD015010006
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TABLE 7-28

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MAIN STREAM SEDIMENT
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment

SWMU 08 Volatile Organic Compounds
Mainstream 71-55-6 1,1,1-Trichloroethane 2 J 2 J ug/kg 08SD009010006 1/3 1.2 - 1.25 2 NA 1200000 sat 5000000 IDEM No BSL
Sediment 79-01-6 Trichloroethene 3 J 3 J ug/kg 08SD008010006 1/3 1.24 - 1.25 3 NA 2900 C(8) 710 IDEM No BSL

Semivolatile Organic Compounds
91-57-6 2-Methylnaphthalene 13 13 ug/kg 08SD009010006 1/2 3.97 13 NA 5600 N(9) 630000 IDEM No BSL
56-55-3 Benzo(a)anthracene 9 12 ug/kg 08SD009010006 2/2 -- 12 NA 620 C 5000 IDEM No BSL
50-32-8 Benzo(a)pyrene 10 10 ug/kg 08SD008010006, 08SD009010006 2/2 -- 10 NA 62 C 500 IDEM No BSL
205-99-2 Benzo(b)fluoranthene 11 13 ug/kg 08SD009010006 2/2 -- 13 NA 620 C 5000 IDEM No BSL
191-24-2 Benzo(g,h,i)perylene 13 14 ug/kg 08SD008010006 2/2 -- 14 NA 230000 N(10) 50000 IDEM No BSL
207-08-9 Benzo(k)fluoranthene 9 10 ug/kg 08SD008010006 2/2 -- 10 NA 6200 C 50000 IDEM No BSL
117-81-7 Bis(2-ethylhexyl)phthalate 210 J 210 J ug/kg 08SD009010006 1/5 80.6 - 95.7 210 NA 35000 C 300000 IDEM No BSL
218-01-9 Chrysene 11 12 ug/kg 08SD009010006 2/2 -- 12 NA 62000 C 500000 IDEM No BSL
206-44-0 Fluoranthene 10 13 ug/kg 08SD008010006 2/2 -- 13 NA 230000 N 6300000 IDEM No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 10 11 ug/kg 08SD009010006 2/2 -- 11 NA 620 C 5000 IDEM No BSL
91-20-3 Naphthalene 6 J 6 J ug/kg 08SD009010006 1/2 3.97 6 NA 5600 N 3200000 IDEM No BSL
85-01-8 Phenanthrene 14 14 ug/kg 08SD008010006 1/2 4.27 14 NA 230000 N(10) 470000 IDEM No BSL
129-00-0 Pyrene 18 J 25 J ug/kg 08SD008010006 2/2 -- 25 NA 230000 N 4700000 IDEM No BSL

Inorganics
7429-90-5 Aluminum 11800 11800 mg/kg 08SD014010006 1/1 -- 11800 19600 7600 N NA NA Yes ASL
7440-36-0 Antimony 1.4 J 1.4 J mg/kg 08SD014010006 1/1 -- 1.4 2.2 3.1 N 140 NA No BSL
7440-38-2 Arsenic 19.7 J 19.7 J mg/kg 08SD014010006 1/1 -- 19.7 27.6 0.39 C 3.9 IDEM Yes ASL
7440-39-3 Barium 83.3 J 83.3 J mg/kg 08SD014010006 1/1 -- 83.3 247 540 N 63000 IDEM No BSL
7440-41-7 Beryllium 1.6 1.6 mg/kg 08SD014010006 1/1 -- 1.6 3.1 15 N 680 IDEM No BSL
7440-43-9 Cadmium 0.79 0.79 mg/kg 08SD014010006 1/1 -- 0.79 0.62 3.7 N 12 IDEM No BSL
7440-70-2 Calcium 1540 J 1540 J mg/kg 08SD014010006 1/1 -- 1540 2970 NA NA NA No NUT
7440-47-3 Chromium 61.2 J 61.2 J mg/kg 08SD014010006 1/1 -- 61.2 132 210 C(11) 430(12) IDEM No BSL
7440-48-4 Cobalt 18.9 J 18.9 J mg/kg 08SD014010006 1/1 -- 18.9 71.2 140 N(13) NA NA No BSL
7440-50-8 Copper 11.6 J 11.6 J mg/kg 08SD014010006 1/1 -- 11.6 12 310 N 14000 IDEM No BSL
7439-89-6 Iron 71400 J 71400 J mg/kg 08SD014010006 1/1 -- 71400 120000 2300 N NA NA Yes ASL
7439-92-1 Lead 27.6 J 27.6 J mg/kg 08SD014010006 1/1 -- 27.6 66.2 400 400 IDEM No BSL
7439-95-4 Magnesium 855 J 855 J mg/kg 08SD014010006 1/1 -- 855 1580 NA NA NA No NUT
7439-96-5 Manganese 1790 J 1790 J mg/kg 08SD014010006 1/1 -- 1790 7160 180 N NA NA Yes ASL
7439-97-6 Mercury 0.04 J 0.04 J mg/kg 08SD014010006 1/1 -- 0.04 0.084 2.3 N 100 IDEM No BSL
7440-02-0 Nickel 17.5 J 17.5 J mg/kg 08SD014010006 1/1 -- 17.5 42.6 160 N 6900 IDEM No BSL
7440-09-7 Potassium 735 J 735 J mg/kg 08SD014010006 1/1 -- 735 1010 NA NA NA No NUT
7782-49-2 Selenium 0.59 J 0.59 J mg/kg 08SD014010006 1/1 -- 0.59 1.3 39 N 1700 NA No BSL
7440-62-2 Vanadium 54.3 J 54.3 J mg/kg 08SD014010006 1/1 -- 54.3 99.3 7.8 N NA NA Yes ASL
7440-66-6 Zinc 59.3 J 59.3 J mg/kg 08SD014010006 1/1 -- 59.3 56.7 2300 N 100000 IDEM No BSL

Exposure 
Point Units Sample with Maximum 

Concentration
Maximum 

Concentration(1)CAS Number Chemical
Minimum 

Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency of 
Detection

Range of Non-
Detects(2)

Concentration 
Used for 

Screening(3)

Concentration in 
Upgradient 
Sample(4)

U. S. EPA Region 9 
PRG (Residential)(5)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)
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TABLE 7-28

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MAIN STREAM SEDIMENT
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment

Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern
4 - Concentrations at upgradient location 08SW/SD010. A discussion of concentrations in sediment relative to background is presented in Section 5.4. J = Estimated value
5 - U.S. EPA Region 9 Preliminary Remediation Goal (PRG).  The noncarcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient N = Noncarcinogen
     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (U.S. EPA Region 9, October 2004, Updated December 28, 2004). NA = Not applicable/not available
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for soil (January 2004). PRG = Preliminary Remediation Goal
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. sat = Soil Saturation Limit
      Chemicals selected as COPCs are indicated by shaded chemical names.
8 - CAL Modified PRG is used as the screening level for TCE. Rationale Codes:
9 - The value for naphthalene was used as a surrogate for 2-methylnaphthalene. For selection as a COPC:
10 - The value for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.   ASL = Above Screening Level
11 - The PRG for residential land use for total chromium is presented.
12 - Value is for hexavalent chromium. For elimination as a COPC:
13 - One tenth of the noncarcinogenic PRG is less than the carcinogenic PRG, therefore the one tenth noncarcinogenic PRG is presented.   BSL = Below Screening Level

  NUT = Essential Nutrient
Associated Samples

08SD008010006
08SD008020006
08SD009010006
08SD009020006
08SD014010006
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CHEMICALS RETAINED AS COPCs
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 2

Surface Soil Near Building 106 Pond Subsurface Soil Near Building 106 Pond Surface Soil - Grass and Gravel Areas Subsurface Soil - Grass and Gravel Areas Surface Soil - Building 106 Subsurface Soil - Building 106
Chemical

Volatile Organic Compounds
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene X
1,2-Dichloroethane X
2-Butanone
4-Methyl-2-pentanone
Benzene X
Chloroethane
Chloroform
cis-1,2-Dichloroethene
Methylene Chloride X X X X X
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
Trichloroethene X X X
Vinyl Chloride X
Xylenes
Semivolatile Organic Compounds
1,4-Dioxane
2-Methylnaphthalene
3&4Methylphenol
Benzo(a)anthracene X X
Benzo(a)pyrene X X X X X
Benzo(b)fluoranthene X X
Chrysene X X X
Dibenzo(a,h)anthracene X X
Inorganics
Aluminum X X X X X X X X X X X X
Antimony X X
Arsenic X X X X X X X X X X X X
Barium X X X X X X
Beryllium
Cadmium X X X
Chromium X X X X X X
Cobalt X X X X X X
Copper
Iron X X X X X X
Lead X X
Manganese X X X X X X X X X X
Nickel X X
Thallium X X
Vanadium X X X X X X
Zinc
Perchlorate

Notes
X - Indicates chemical was retained as a chemical of potential concern.

Direct 
Contact Soil to Air Soil to 

Groundwater
Direct 

Contact Soil to Air Soil to 
Groundwater

Direct 
Contact Soil to Air Soil to 

Groundwater
Direct 

Contact Soil to Air Soil to 
Groundwater

Direct 
Contact Soil to Air Soil to 

Groundwater
Direct 

Contact Soil to Air Soil to 
Groundwater



TABLE 7-29

CHEMICALS RETAINED AS COPCs
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 2

Ground Water Surface Water Sediment
Chemical Shallow Aquifer Intermediate Aquifer Deep Aquifer

Direct 
Contact

Vapor 
Intrusion

Direct 
Contact

Vapor 
Intrusion

Direct 
Contact

Vapor 
Intrusion

Volatile Organic Compounds
1,1,1-Trichloroethane X X X X
1,1,2-Trichloroethane X X X
1,1-Dichloroethane X X X X X
1,1-Dichloroethene X X X X X X
1,2-Dichloroethane X X X
2-Butanone X X X X
4-Methyl-2-pentanone X X X X
Benzene X
Chloroethane X X X
Chloroform X
cis-1,2-Dichloroethene X X X X X X X
Methylene Chloride
Tetrachloroethene X
Toluene X X
trans-1,2-Dichloroethene X X X
Trichloroethene X X X X X X X
Vinyl Chloride X X X X X X
Xylenes X X
Semivolatile Organic Compounds
1,4-Dioxane X X X
2-Methylnaphthalene X
3&4Methylphenol X
Benzo(a)anthracene
Benzo(a)pyrene X X
Benzo(b)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Inorganics
Aluminum X X X X X X X X
Antimony X X
Arsenic X X X X X X X X
Barium X X
Beryllium X
Cadmium X X
Chromium X X X
Cobalt X X
Copper X
Iron X X X X X X X X X
Lead X X X
Manganese X X X X X X X X
Nickel X
Thallium X X
Vanadium X X X X X X X
Zinc X
Perchlorate X X

X - Indicates chemical was retained as a chemical of potential concern.

Main StreamBuilding 106 
Pond Main StreamTributaries TributariesBuilding 106 

Pond



TABLE 7-30 
 

RECEPTORS AND EXPOSURE ROUTES FOR QUANTITATIVE EVALUATION 
SWMU 8 - BUILDING 106 POND AREA  

NSWC CRANE, CRANE INDIANA 
 

Receptors Exposure Routes 
Construction Workers 
(future land use) 

• Soil dermal contact (surface and subsurface) 
• Soil ingestion (surface and subsurface) 
• Inhalation of air/dust/emissions (surface and subsurface) 
• Groundwater dermal contact (during excavation) 
• Groundwater inhalation of volatile organics (during 

excavation) 
Maintenance Workers 
(current and future land use) 

• Soil dermal contact (surface) 
• Soil ingestion (surface) 
• Inhalation of air/dust/emissions (surface) 
• Surface water/sediment dermal contact 
• Sediment (incidental ingestion) 

Occupational Worker 
(current and future land use)(1) 

• Soil dermal contact (surface) 
• Soil ingestion (surface) 
• Inhalation of air/dust/emissions (surface) 
• Direct ingestion of groundwater 
• Groundwater dermal contact 

Adolescent Trespassers 
(6 to 17 years) 
(current and future land use) 

• Soil dermal contact (surface) 
• Soil ingestion (surface) 
• Inhalation of air/dust/emissions (surface) 
• Surface water/sediment dermal contact 
• Surface water/sediment (incidental ingestion) 

Small Child (0 to 6 years) and 
Adult Recreational Users 
(future land use) 

• Soil dermal contact (surface) 
• Soil ingestion (surface) 
• Inhalation of air/dust/emissions (surface) 
• Surface water/sediment 
• Surface water/sediment (incidental ingestion) 
• Groundwater dermal contact 
• Direct ingestion of groundwater 

On-Base Residents (Adult/Children) 
(future land use)(1)

• Soil dermal contact (surface) 
• Soil ingestion (surface) 
• Inhalation of air/dust/emissions (surface) 
• Direct ingestion of groundwater 
• Ground water dermal contact (showering/bathing) 
• Inhalation of volatiles in groundwater (showering/bathing) 
• Surface water/sediment 
• Surface water/sediment (incidental ingestion) 

 
1 – Occupational workers and residents were also evaluated for exposures to chemicals of concern in 

subsurface soil in the uncertainty section of the risk assessment.  This scenario was included to 
account for the possibility that subsurface soil could be brought to the surface in future excavation 
projects. 
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EXPOSURE POINT CONCENTRATIONS FOR COPCs
SWMU 08 (BUILDING 106 POND AREA)

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 2

Surface Soil Surface/Subsurface Soil

Chemical
Building 106 

Pond(1)
Grass and 

Gravel Areas(1) Building 106(1) Building 107
Building 106 

Pond(2)
Grass and 

Gravel Areas(2) Building 106(1) Building 107

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Volatile Organic Compounds
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane
2-Butanone
4-Methyl-2-pentanone
Benzene
Chloroethane
Chloroform
cis-1,2-Dichloroethene
Methylene Chloride
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
Trichloroethene
Vinyl Chloride
Xylenes
Semivolatile Organic Compounds
1,4-Dioxane
2-Methylnaphthalene
3&4Methylphenol
Benzo(a)anthracene
Benzo(a)pyrene 0.091 0.56 0.23 0.11(3,4) 0.5 0.23
Benzo(b)fluoranthene 0.64 0.5
Chrysene
Dibenzo(a,h)anthracene 0.17 0.069 0.1 0.069
Inorganics
Aluminum 24500 28200 20900 20200 26000 22100
Antimony 13.3(4)

Arsenic 8 7.9 4.9 6.4 7.6 5.5
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron 24300 32400 18300 19100 24300 20000
Lead
Manganese 412 522 267 390
Nickel
Thallium 0.43
Vanadium 36.8 40.5 29.4 32.1 38.9 33.5
Zinc
Perchlorate
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EXPOSURE POINT CONCENTRATIONS FOR COPCs
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA
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Groundwater Surface Water Sediment

Chemical
Shallow 
Aquifer(5)

Intermediate 
Aquifer(6)

Deep 
Aquifer(7)

Building 106 
Pond(1) Tributaries Main Stream(1) Building 106 

Pond(1) Tributaries(1) Main Stream(1)

ug/L ug/L ug/L ug/L ug/L ug/L mg/kg mg/kg mg/kg
Volatile Organic Compounds
1,1,1-Trichloroethane 27 1900 17300
1,1,2-Trichloroethane 0.15 5
1,1-Dichloroethane 89 370 99 1100
1,1-Dichloroethene 29 1300 7.7 1500
1,2-Dichloroethane 0.15 2
2-Butanone 7200
4-Methyl-2-pentanone 530
Benzene 0.8
Chloroethane 5.8 89 59.88
Chloroform 1
cis-1,2-Dichloroethene 1.8 140 140 6(2) 390
Methylene Chloride
Tetrachloroethene 0.6
Toluene 0.15 110
trans-1,2-Dichloroethene 0.15 6 51
Trichloroethene 19 4100 590 23(2) 27800
Vinyl Chloride 1.4 4 40 0.8(4)

Xylenes 57
Semivolatile Organic Compounds
1,4-Dioxane 21 65 44
2-Methylnaphthalene 0.9
3&4Methylphenol
Benzo(a)anthracene
Benzo(a)pyrene 0.094 0.069
Benzo(b)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Inorganics
Aluminum 68200 120 5210 6780 25800(1) 710 17800 11800
Antimony 0.0425 3.1
Arsenic 26.4 0.8 4.5 20.6 7.5(1) 2.5 18.7 19.7
Barium 589 450
Beryllium 6.1
Cadmium 2.8 9.5
Chromium 34.9 73.4 23.8(1)

Cobalt 22.6 306
Copper 184
Iron 45600 9510 13400 31100 29000(1) 588 8360 71900 71400
Lead 29.3
Manganese 1510 10700 533 4310 6200(1) 156 3130 1790
Nickel 820
Thallium 0.58 0.46(1)

Vanadium 38.3 10.9 12.8 39.8(1) 13.6 53.1 54.3
Zinc 1700
Perchlorate 1.7

Blank spaces indicate that the chemical was not selected as a COPC for the specified medium.
Footnotes:
1 - Data set consists of less than 10 samples; therefore, the maximum concentration was used as the exposure point concentration (EPC).
2 - Upper concentration levels (UCLs) calculated according to the U.S EPA's ProUCL guidance, unless otherwise noted. See RAGS Part D Table 3s in Appendix I.
3 - UCL is greater than the maximum concentration; therefore, the maximum concentration was used as the EPC.
4 - The maximum concentration was used as the EPC because there were less than 50 percent detections in the data set.
5 - For shallow groundwater, the EPCs are the concentrations in permanent monitoring well 08GWT00601, the most contaminated permanent well in this zone.
6-  For intermediate zone groundwater, EPCs are the averages of locations MWT001, MWT003, AND MWT005  for organics, and
     sample 08GWT00901 for metals.
7 - For deep groundwater, the EPCs are the concentrations in permanent monitoring well 08GWT01101, the most highly contaminated permanent well in this zone.
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SUMMARY OF EXPOSURE INPUT PARAMETERS
REASONABLE MAXIMUM EXPOSURES
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE INDIANA
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Exposure Parameter Construction 
Worker

Maintenance 
Worker

Occupational 
Worker

Adolescent 
Trespasser

Child 
Recreational 

User

Adult 
Recreational 

User

On-Site Child 
Resident

On-Site Adult 
Resident

All Exposures

Csoil/Csed (mg/kg) Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Cgw (µg/L) Average NA Average NA Average Average Average Average

Csw (µg/L) NA
Maximum or      
95% UCL(1) NA

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

ED (years) 1(2) 25(3) 25(3) 11(4) 6(5) 24(5) 6(5) 24(5)

BW (kg) 70(5) 70(5) 70(5) 43(6) 15(5) 70(5) 15(5) 70(5)

ATn (days) 365(6) 9,125(6) 9,125(6) 4,015(6) 2,190(6) 8,760(6) 2,190(6) 8,760(6)

ATc (days) 25,550(6) 25,550(6) 25,550(6) 25,550(6) 25,550(6) 25,550(6) 25,550(6) 25,550(6)

Incidental Ingestion/Dermal Contact with Soil
IR (mg/day) 330(7) 100(5) 100(5) 100(5) 200(5) 100(5) 200(5) 100(5)

EF-Soil (days/year) 150(8) 24(9) 250(5) 26(10) 52(11) 52(11) 350(5) 350(5)

FI (unitless) 1(5) 1(5) 1(5) 1(5) 0.5(2) 0.5(2) 1(5) 1(5)

SA (cm2/day) 3,300(12) 3,300(12) 3,300(12) 3,280(13) 3,300(14) 9,070(15) 2,800(12) 5,700(12)

AF (mg/cm2) 0.3(12) 0.2(12) 0.2(12) 0.2(12) 0.2(12) 0.07(12) 0.2(12) 0.07(12)

ABS (unitless)
chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

CF (kg/mg) 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06
Inhalation Fugitive Dust/Volatile Emissions from Surface Soil
Cair (mg/m3) calculated(16) calculated(16) calculated(16) calculated(16) calculated(16) calculated(16) calculated(16) calculated(16)

InhR (m3/hour) 2.5(17) 20 m3/day(3) 20 m3/day(3) 1.2(17) 1.2(17) 1.6(17) 15 m3/day(17) 20 m3/day(17)

ET (hours/day) 8(18) 8(18) 8(18) 4(2) 4(2) 4(2) 24(17) 24(17)

PEF (m3/kg) 1.58E+06(7) 1.316E+09(19) 1.316E+09(19) 1.316E+09(19) 1.316E+09(19) 1.316E+09(19) 1.316E+09(19) 1.316E+09(19)

Ingestion/Dermal Contact with Groundwater 
IRgw (L/day) NA NA 1(2) NA 1(2) 1(2) 1.5(17) 2(5)

EF (days/year) 150(8) NA 250(5) NA 52(11) 52(11) 350(5) 350(5)

ET (hours/day) and tevent 

(hours/event) 2(2) NA 0.25(2) NA 0.25(2) 0.25(2) 0.25(17) 0.25(17)

EV (events/day) 1(2) NA 1(2) NA 1(2) 1(2) 1(2) 1(2)

A (cm2/day) 3,300(12) NA 3,300(12) NA 3,300(14) 9,070(15) 6,600(12) 18,000(12)

Kp (cm/hour) chemical-
specific(12) NA

chemical-
specific(12) NA

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

t* (hour/event), τ (hour), 
and B (unitless)

chemical-
specific(12) NA

chemical-
specific(12) NA

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)
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SUMMARY OF EXPOSURE INPUT PARAMETERS
REASONABLE MAXIMUM EXPOSURES
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE INDIANA
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Exposure Parameter Construction 
Worker

Maintenance 
Worker

Occupational 
Worker

Adolescent 
Trespasser

Child 
Recreational 

User

Adult 
Recreational 

User

On-Site Child 
Resident

On-Site Adult 
Resident

Inhalation of Volatile Emissions from Groundwater
Cair (mg/m3) calculated(20) NA NA NA NA NA calculated(21) calculated(21)

InhR (m3/hour) 2.5(17) NA NA NA NA NA 0.6(3) 0.6(3)

ET (hours/day) 2(2) NA NA NA NA NA 0.33(2) 0.33(2)

Ingestion/Dermal Contact with Surface Water 
CRsw (ml/hr) NA NA NA 0.05(22) 0.05(22) 0.01(22) 0.05(22) 0.01(22)

EF (days/year) NA 24(9) NA 26(10) 52(11) 52(11) 52(11) 52(11)

ET (hours/day) and tevent 

(hours/event)
NA 2(2) NA 4(2) 4(2) 4(2) 4(2) 4(2)

EV (events/day) NA 1(2) NA 1(2) 1(2) 1(2) 1(2) 1(2)

A (cm2/day) NA 3,300(12) NA 3,280(13) 3,300(14) 9,070(15) 3,300(14) 9,070(15)

Kp (cm/hour) NA
chemical-
specific(12) NA

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

t* (hour/event), τ (hour), 
and B (unitless) NA

chemical-
specific(12) NA

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

CF (L/cm3) NA 1E-03 NA 1E-03 1E-03 1E-03 1E-03 1E-03
Incidental Ingestion/Dermal Contact with Sediment
IR (mg/day) NA 100(5) NA 100(5) 200(5) 100(5) 100(2) 50(2)

EF-Sediment (days/year) NA 24(9) NA 26(10) 52(11) 52(11) 52(11) 52(11)

FI (unitless) NA 1(5) NA 1(5) 0.5(2) 0.5(2) 1(5) 1(5)

SA (cm2/day) NA 3,300(12) NA 3,280(13) 3,300(14) 9,070(15) 2,800(12) 5,700(12)

AF (mg/cm2) NA 0.2(12) NA 0.2(12) 0.2(12) 0.07(12) 0.2(12) 0.07(12)

ABS (unitless) NA
chemical-
specific(12) NA

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

chemical-
specific(12)

CF (kg/mg) NA 1E-06 NA 1E-06 1E-06 1E-06 1E-06 1E-06
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Notes:
A Skin surface area available for contact EF         Exposure frequency
ABS       Absorption factor ET         Exposure time
AF          Soil-to-skin adherence factor EV         Event frequency
ATc         Averaging time for carcinogenic effects FI           Fraction ingested from contaminated source
ATn         Averaging time for noncarcinogenic effects InhR      Inhalation rate
B            Bunge Model partitioning coefficient IR          Ingestion rate (soil or groundwater)
BW         Body weight Kp           Permeability coefficient from water through skin
CF          Conversion factor SA         Skin surface area available for contact
CR         Contact rate PEF       Particulate emission factor
Csoil/sed      Exposure concentration for soil/sediment τ             Lag time
Cgw/sw        Exposure concentration for ground water/surface water t*           Time it takes to reach steady-state conditions
Cair             Exposure concentration for air tevent       Duration of event
ED          Exposure duration

1 - U.S. EPA, 2002c. 
2 - Professional judgment.
3 - U.S. EPA, 1991.
4 - Adolescents ages 7 to 16 years old.
5 - U.S. EPA, 1993a.
6 - U.S. EPA, 1989.
7 - U.S. EPA, 2002a.
8 - Ground is assumed to be frozen or snow covered 22 weeks/year.
9 - Assume two days a month for reasonable maximum exposure and one day a month for central tendency exposure.
10 - Assume one day a week in warm weather months for resonable maximum exposure and every other week for central tendency exposure.
11 - Assume two days a week in warm weather months for reasonable maximum exposure and one day a week for central tendency exposure.
12 - U.S. EPA, 2001a.
13 - Assume 25 percent of total body surface area is exposed, U.S. EPA, 1997.
14 - Assume 50 percent of total body surface area is exposed, U.S. EPA, 2001b.
15 - Assume that  head, arms, hands, lower legs, and feet are exposed, U.S. EPA, 1997a.
16 - U.S. EPA, 1996.
17 - U.S. EPA, 1997a.
18 - Assume an 8-hour work shift.
19 - IDEM, 2004.
20 - VDEQ  2004. 
21 - Foster, S.A. and P.C. Chrostowski, 1987.  
22 - U.S. EPA Region 4, 1995.
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Exposure Parameter Construction 
Worker

Maintenance 
Worker

Occupational 
Worker

Adolescent 
Trespasser

Child 
Recreational 

User

Adult 
Recreational 

User

On-Site Child 
Resident

On-Site Adult 
Resident

All Exposures

Csoil/Csed (mg/kg) Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Cgw (µg/L) Average NA Average NA Average Average Average Average

Csw (µg/L) NA
Maximum or      
95% UCL(1) NA

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

Maximum or      
95% UCL(1)

ED (years) 1(2) 9(3) 9(3) 11(4) 2(3) 7(3) 2(3) 7(3)

BW (kg) 70(3) 70(3) 70(3) 43(5) 15(3) 70(3) 15(3) 70(3)

ATn (days) 365(5) 3,285(5) 3,285(5) 4,015(5) 730(5) 2,555(5) 730(5) 2,555(5)

ATc (days) 25,550(5) 25,550(5) 25,550(5) 25,550(5) 25,550(5) 25,550(5) 25,550(5) 25,550(5)

Incidental Ingestion/Dermal Contact with Soil
IR (mg/day) 165(6) 50(3) 50(3) 50(3) 100(3) 50(3) 100(3) 50(3)

EF-Soil (days/year) 150(7) 12(8) 219(3) 13(9) 26(10) 26(10) 234(3) 234(3)

FI (unitless) 1(3) 1(3) 1(3) 1(3) 0.5(2) 0.5(2) 1(3) 1(3)

SA (cm2/day) 3,300(11) 3,300(11) 3,300(11) 3,100(12) 3,300(13) 9,070(14) 2,800(11) 5,700(11)

AF (mg/cm2) 0.1(11) 0.02(11) 0.02(11) 0.04(11) 0.04(11) 0.01(11) 0.04(11) 0.01(11)

ABS (unitless)
chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

CF (kg/mg) 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06
Inhalation Fugitive Dust/Volatile Emissions from Surface Soil
Cair (mg/m3) calculated(15) calculated(15) calculated(15) calculated(15) calculated(15) calculated(15) calculated(15) calculated(15)

InhR (m3/hour) 2.5(16) 20 m3/day(17) 20 m3/day(17) 1.2(16) 1.2(16) 1.6(16) 15 m3/day(16) 20 m3/day(16)

ET (hours/day) 8(18) 8(18) 8(18) 2(2) 2(2) 2(2) 24(16) 24(16)

PEF (m3/kg) 1.58E+06(19) 1.316E+09(20) 1.316E+09(20) 1.316E+09(20) 1.316E+09(20) 1.316E+09(20) 1.316E+09(20) 1.316E+09(20)

Ingestion/Dermal Contact with Groundwater 
IRgw (L/day) NA NA 1(2) NA 1(2) 1(2) 0.66(16) 1.4(3)

EF (days/year) 150(7) NA 219(3) NA 26(10) 26(10) 234(3) 234(3)

ET (hours/day) and tevent 

(hours/event) 1.5(2) NA 0.167(2) NA 0.167(2) 0.167(2) 0.167(16) 0.167(16)

EV (events/day) 1(2) NA 1(2) NA 1(2) 1(2) 1(2) 1(2)

A (cm2/day) 3,300(11) NA 3,300(11) NA 3,300(13) 9,070(14) 6,600(11) 18,000(11)

Kp (cm/hour) chemical-
specific(11) NA

chemical-
specific(11) NA

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)
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Exposure Parameter Construction 
Worker

Maintenance 
Worker

Occupational 
Worker

Adolescent 
Trespasser

Child 
Recreational 

User

Adult 
Recreational 

User

On-Site Child 
Resident

On-Site Adult 
Resident

Ingestion/Dermal Contact with Groundwater (Continued)
t* (hour/event), τ (hour), 
and B (unitless)

chemical-
specific(11) NA

chemical-
specific(11) NA

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

Inhalation of Volatile Emissions from Groundwater
Cair (mg/m3) calculated(21) NA NA NA NA NA calculated(22) calculated(22)

InhR (m3/hour) 2.5(16) NA NA NA NA NA 0.6(17) 0.6(17)

ET (hours/day) 1.5(2) NA NA NA NA NA 0.25(2) 0.25(2)

Ingestion/Dermal Contact with Surface Water 
CRsw (ml/hr) NA NA NA 0.05(23) 0.05(23) 0.01(23) 0.05(23) 0.01(23)

EF (days/year) NA 12(8) NA 13(9) 26(10) 26(10) 26(10) 26(10)

ET (hours/day) and tevent 

(hours/event)
NA 1.5(2) NA 2(2) 2(2) 2(2) 2(2) 2(2)

EV (events/day) NA 1(2) NA 1(2) 1(2) 1(2) 1(2) 1(2)

A (cm2/day) NA 3,300(11) NA 3,100(12) 3,300(13) 9,070(14) 3,300(13) 9,070(14)

Kp (cm/hour) NA
chemical-
specific(11) NA

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

t* (hour/event), τ (hour), 
and B (unitless) NA

chemical-
specific(11) NA

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

CF (L/cm3) NA 1E-03 NA 1E-03 1E-03 1E-03 1E-03 1E-03
Incidental Ingestion/Dermal Contact with Sediment
IR (mg/day) NA 50(3) NA 50(3) 100(3) 50(3) 50(2) 25(2)

EF-Sediment (days/year) NA 12(8) NA 13(9) 26(10) 26(10) 26(10) 26(10)

FI (unitless) NA 1(3) NA 1(3) 0.5(2) 0.5(2) 1(3) 1(3)

SA (cm2/day) NA 3,300(11) NA 3,100(12) 3,300(13) 9,070(14) 2,800(11) 5,700(11)

AF (mg/cm2) NA 0.02(11) NA 0.04(11) 0.04(11) 0.01(11) 0.04(11) 0.01(11)

ABS (unitless) NA
chemical-
specific(11) NA

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

CF (kg/mg) NA 1E-06 NA 1E-06 1E-06 1E-06 1E-06 1E-06
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Notes:
A            Skin surface area available for contact EF          Exposure frequency
ABS       Absorption factor ET          Exposure time
AF          Soil-to-skin adherence factor EV          Event frequency
ATc         Averaging time for carcinogenic effects FI           Fraction ingested from contaminated source
ATn         Averaging time for noncarcinogenic effects InhR       Inhalation rate
B            Bunge Model partitioning coefficient IR           Ingestion rate (soil or groundwater)
BW         Body weight Kp           Permeability coefficient from water through skin
CF          Conversion factor NA Not applicable
CR         Contact rate SA          Skin surface area available for contact
Csoil/sed      Exposure concentration for soil/sediment PEF       Particulate emission factor
Cgw/sw        Exposure concentration for ground water/surface water τ             Lag time
Cair             Exposure concentration for air t*            Time it takes to reach steady-state conditions
ED          Exposure duration tevent       Duration of event

UCL Upper confidence limit on arithmetic mean
1 - U.S. EPA, 2002c. 
2 - Professional judgment.
3 - U.S. EPA, 1993a.
4 - Adolescents ages 7 to 16 years.
5 - U.S. EPA, 1989a.
6 - Central tendency exposure is assumed to be one-half the reasonable maximum expousre value.
7 - Ground is assumed to be frozen or snow covered 22 weeks per year.
8 - Assume 2 days a month for RME and one day a month for CTE.
9 - Assume 1 day a week in warm weather months for RME and every other week for CTE.
10 - Assume 2 days a week in warm weather months for RME and one day a week for CTE.
11 - U.S. EPA, 2001b.
12 - Assume 25 percent of total body surface area is exposed (U.S. EPA, 1997a).
13 - Assume 50 percent of total body surface area is exposed (U.S. EPA, 2001b).
14 - Assume that  head, arms, hands, lower legs, and feet are exposed (U.S. EPA, 1997a).
15 - U.S. EPA, 1996 (PEF values site specific).
16 - U.S. EPA, 1997a.
17 - U.S. EPA, 1991.
18 - Assume an 8-hour work shift.
19 - U.S. EPA, 2002a.
20 - IDEM, 2004.
21 - VDEQ, 2004. 
22 - Foster, and Chrostowski, 1987.  
23 - U.S. EPA Region 4, 2000.
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Chemical Chronic/ Oral RfD Oral Absorption A lbsorbed RfD for Derma (2) Primary Combined RfD:Target Organ(s)
of  Potential Subchronic Efficiency Target Uncertainty/Modifying

Concern Value Units for Dermal(1) Value Units Organ(s) Factors Source(s) Date(s)
(MM/DD/YYYY)

Volatile Organic Compounds
1,1,1-Trichloroethane Chronic 2.8E-01 mg/kg/day 1 2.8E-01 mg/kg/day NCEA 10/25/2005
1,1,2-Trichloroethane Chronic 4.0E-03 mg/kg/day 1 4.0E-03 mg/kg/day Blood 1000/1 IRIS 2/22/2006
1,1-Dichloroethane Chronic 2.0E-02 mg/kg/day 1 2.0E-02 mg/kg/day EPA PPRV 10/25/2005
1,1-Dichloroethene Chronic 5.0E-02 mg/kg/day 1 5.0E-02 mg/kg/day Liver 100/1 IRIS 2/22/2006
1,2-Dichloroethane Chronic 2.0E-02 mg/kg/day 1 2.0E-02 mg/kg/day NA NA EPA PPRV 10/19/2004
2-Butanone Chronic 6.0E-01 mg/kg/day 1 6.0E-01 mg/kg/day Body Weight 1000/1 IRIS 2/22/2006
Benzene Chronic 4.0E-03 mg/kg/day 1 4.0E-03 mg/kg/day Blood 300/1 IRIS 2/22/2006
Chloroethane Chronic 4.0E-01 mg/kg/day 1 4.0E-01 mg/kg/day NCEA 10/25/2005
Chloroform Chronic 1.0E-02 mg/kg/day 1 1.0E-02 mg/kg/day Liver 1000/1 IRIS 2/22/2006
cis-1,2-Dichloroethene Chronic 1.0E-02 mg/kg/day 1 1.0E-02 mg/kg/day Blood NA EPA 9 10/2004
Tetrachloroethene Chronic 1.0E-02 mg/kg/day 1 1.0E-02 mg/kg/day Liver, Body Weight 1000/1 IRIS 2/22/2006
Toluene Chronic 8.0E-02 mg/kg/day 1 8.0E-02 mg/kg/day Kidney 3000/1 IRIS 2/22/2006
Total Xylenes Chronic 2.0E-01 mg/kg/day 1 2.0E-01 mg/kg/day Body Weight 1000/1 IRIS 2/22/2006
trans-1,2-Dichloroethene Chronic 2.0E-02 mg/kg/day 1 2.0E-02 mg/kg/day Blood 1000/1 IRIS 2/22/2006
Trichloroethene Chronic 5.0E-01 mg/kg/day 1 5.0E-01 mg/kg/day Liver NA CA EPA 12/2002
Vinyl Chloride Chronic 3.0E-03 mg/kg/day 1 3.0E-03 mg/kg/day Liver 30/1 IRIS 2/22/2006
Semivolatile Organic Compounds
1,4-Dioxane NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene Chronic 4.0E-03 mg/kg/day 1 4.0E-03 mg/kg/day Lungs 1000/1 IRIS 2/22/2006
3&4-Methylphenol(3) Chronic 5.0E-03 mg/kg/day 1 5.0E-03 mg/kg/day HEAST 7/1997
Benzo(a)pyrene NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene NA NA NA NA NA NA NA NA NA NA
Dibenzo(a,h)anthracene NA NA NA NA NA NA NA NA NA NA
Metals
Aluminum Chronic 1.0E+00 mg/kg/day 1 1.0E+00 mg/kg/day CNS 100 EPA 9 10/2004
Antimony Chronic 4.0E-04 mg/kg/day 0.15 6.0E-05 mg/kg/day Blood 1000/1 IRIS 2/22/2006
Arsenic Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day Skin, CVS 3/1 IRIS 2/22/2006
Barium Chronic 2.0E-01 mg/kg/day 0.07 1.4E-02 mg/kg/day Kidney 300/1 IRIS 2/22/2006
Beryllium Chronic 2.0E-03 mg/kg/day 0.007 1.4E-05 mg/kg/day GS 300/1 IRIS 2/22/2006
Cadmium(3) Chronic 5.0E-04 mg/kg/day 0.05 2.5E-05 mg/kg/day Kidney 10/1 IRIS 2/22/2006
Chromium III Chronic 1.5E+00 mg/kg/day 0.013 2.0E-02 mg/kg/day NOEL 100/10 IRIS 2/22/2006
Chromium VI Chronic 3.0E-03 mg/kg/day 0.025 7.5E-05 mg/kg/day Fetotoxicity/GS/Bone 300/3 IRIS 2/22/2006
Cobalt Chronic 2.0E-02 mg/kg/day 1 2.0E-02 mg/kg/day NA NA EPA 9 10/2004
Copper Chronic 4.0E-02 mg/kg/day 1 4.0E-02 mg/kg/day GS NA HEAST 7/1997
Iron Chronic 3.0E-01 mg/kg/day 1 3.0E-01 mg/kg/day NA 1 NCEA 10/25/2005
Lead NA NA NA NA NA NA NA NA NA NA
Manganese (Soil) Chronic 7.0E-02 mg/kg/day 0.04 2.8E-03 mg/kg/day CNS 1/1 IRIS 2/22/2006
Manganese (Water) Chronic 2.4E-02 mg/kg/day 0.04 9.6E-04 mg/kg/day CNS 3/1 IRIS 2/22/2006
Nickel Chronic 2.0E-02 mg/kg/day 0.04 8.0E-04 mg/kg/day Body Weight 300/1 IRIS 2/22/2006
Thallium Chronic 7.0E-05 mg/kg/day 0.04 2.8E-06 mg/kg/day Liver 3000 EPA 3 10/25/2005
Vanadium Chronic 1.0E-03 mg/kg/day 0.026 2.6E-05 mg/kg/day Kidney 300 NCEA 10/25/2005
Miscellaneous
Perchlorate Chronic 7.0E-04 mg/kg/day 1 7.0E-04 mg/kg/day Thyroid 10/1 IRIS 2/22/2006
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Notes: Definitions:
1 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for CNS = Central Nervous System
        Dermal Risk Assessment) Interim. EPA/540/R/99/005. CVS = Cardiovascular system
2 -  Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermal. EPA 3 = U.S. EPA Region 3 Risk-Based Concentration Table, October 25, 2005.
3 - Values are for 4-methylphenol. EPA 9 = U.S. EPA Region 9 Preliminary Remediation Goal Table, October 2004, Updated December 28, 2004.
4 - Water value for cadmium is listed. EPA PPRV - U.S. EPA provisional peer reviewed value,  value from U.S. EPA Region 3 RBC Table, October 25, 2005.

GS = Gastrointestinal System
HEAST= Health Effects Assessment Summary Tables
IRIS = Integrated Risk Information System

NA = Not Applicable

NCEA = National Center for Environmental Assessment, value from U.S. EPA Region 3 RBC Table, October 25, 2005.

NOEL = No Observed Effect Level.

CA EPA = California EPA, Technical Support Document for Describing Available Cancer Potency Factors,

                 December 2002.
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Chemical Chronic/ Inhalation RfC Extrapolated RfD(1) Primary Combined RfC : Target Organ(s)
of  Potential Subchronic Target Uncertainty/Modifying

Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)
(MM/DD/YYYY)

Volatile Organic Compounds
1,1,1-Trichloroethane NA NA NA NA NA NA NA NA NA
1,1,2-Trichloroethane NA NA NA NA NA NA NA NA NA
1,1-Dichloroethane Chronic 4.9E-01 mg/m3 1.4E-01 (mg/kg/day) HEAST 7/1997
1,1-Dichloroethene Chronic 2.0E-01 mg/m3 5.7E-02 (mg/kg/day) Liver 30/1 IRIS 2/22/2006
1,2-Dichloroethane Chronic 2.5E+00 mg/m3 7.0E-01 (mg/kg/day) NA NA ATSDR MRL 10/25/2005
2-Butanone Chronic 5.0E+00 mg/m3 1.4E+00 (mg/kg/day) Developmental 300/3 IRIS 2/22/2006
Benzene Chronic 3.0E-02 mg/m3 1.4E-03 (mg/kg/day) Blood 300/1 IRIS 2/22/2006
Chloroethane Chronic 1.0E+01 mg/m3 2.9E+00 (mg/kg/day) Fetal 300/1 IRIS 2/22/2006
Chloroform Chronic 4.9E-02 mg/m3 1.4E-02 (mg/kg/day) Liver NA NCEA 10/25/2005
cis-1,2-Dichloroethene NA NA NA NA NA NA NA NA NA
Tetrachloroethene Chronic 2.8E-01 mg/m3 8.0E-02 (mg/kg/day) Liver NA ATSDR MRL 10/25/2005
Toluene Chronic 5.0E+00 mg/m3 1.4E+00 (mg/kg/day) CNS 300/1 IRIS 2/22/2006
Total Xylenes Chronic 1.0E-01 mg/m3 2.9E-02 (mg/kg/day) 300/1 IRIS 2/22/2006
trans-1,2-Dichloroethene Chronic 6.0E-02 mg/m3 1.7E-02 (mg/kg/day) Blood NA EPA PPRV 10/25/2005
Trichloroethene Chronic 6.0E-01 mg/m3 1.7E-01 (mg/kg/day) Liver NA CA EPA 12/2002
Vinyl Chloride Chronic 1.0E-01 mg/m3 2.9E-02 (mg/kg/day) Liver 30/1 IRIS 2/22/2006
Semivolatile Organic Compounds
1,4-Dioxane NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene NA NA NA NA NA NA NA NA NA
3&4-Methylphenol NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene NA NA NA NA NA NA NA NA NA
Dibenzo(a,h)anthracene NA NA NA NA NA NA NA NA NA
Metals
Aluminum Chronic 4.9E-03 mg/m3 1.4E-03 (mg/kg/day) CNS 300 EPA 9 10/2004
Antimony NA NA NA NA NA NA NA NA NA
Arsenic NA NA NA NA NA NA NA NA NA
Barium Chronic 5.0E-04 mg/m3 1.4E-04 (mg/kg/day) Fetus 1000/1 HEAST 7/1997
Beryllium Chronic 2.0E-05 mg/m3 5.7E-06 (mg/kg/day) Lungs 10/1 IRIS 3/24/2005
Cadmium Chronic 2.0E-04 mg/m3 5.7E-05 (mg/kg/day) Kidney NA EPA 3 10/25/2005
Chromium III NA NA NA NA NA NA NA NA NA
Chromium VI Chronic 1.0E-04 mg/m3 2.9E-05 (mg/kg/day) Lungs 300/1 IRIS 2/22/2006
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Chemical Chronic/ Inhalation RfC Extrapolated RfD(1) Primary Combined RfC : Target Organ(s)
of  Potential Subchronic Target Uncertainty/Modifying

Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)
(MM/DD/YYYY)

Cobalt Chronic 2.0E-05 mg/m3 5.7E-06 (mg/kg/day) NA NA EPA 9 10/2004
Copper NA NA NA NA NA NA NA NA NA
Iron NA NA NA NA NA NA NA NA NA
Lead NA NA NA NA NA NA NA NA NA
Lithium NA NA NA NA NA NA NA NA NA
Manganese Chronic 5.0E-05 mg/m3 1.4E-05 (mg/kg/day) CNS 1000/1 IRIS 2/22/2006
Nickel NA NA NA NA NA NA NA NA NA
Thallium
Vanadium NA NA NA NA NA NA NA NA NA
Miscellaneous
Perchlorate NA NA NA NA NA NA NA NA NA

Notes: Definitions:
1  - Extrapolated RfD = RfC *20m3/day / 70 kg ATSDR MRL = Agency for Toxic Substances and Disease Registry Minimal Risk Levels,

                        value from U.S. EPA Region 3 RBC Table, October 25, 2005.
CNS = Central Nervous System
EPA 3 = U.S. EPA Region 3 RBC Table, October 25, 2005.
EPA 9 = U.S. EPA Region 9 Preliminary Remediation Goal Table, October 2004, Updated December 28, 2004.
HEAST= Health Effects Assessment Summary Tables
IRIS = Integrated Risk Information System
NA = Not Applicable
NCEA = National Center for Environmental Assessment, value from U.S. EPA Region 3 RBC Table, October 25, 2005.
CA EPA = California EPA, Technical Support Document for Describing Available Cancer Potency Factors,
                 December 2002.
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Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF
of Potential  Efficiency for Dermal(2) Cancer Guideline  

Concern Value Units for Dermal(1) Value Units Description Source(s) Date(s)
(MM/DD/YYYY)

Volatile Organic Compounds
1,1,1-Trichloroethane NA NA NA NA NA NA NA NA
1,1,2-Trichloroethane 5.7E-02 (mg/kg/day)-1 1 5.7E-02 (mg/kg/day)-1 C IRIS 2/22/2006
1,1-Dichloroethane NA NA NA NA NA NA NA NA
1,1-Dichloroethene NA NA NA NA NA C IRIS 2/22/2006
1,2-Dichloroethane 9.1E-02 (mg/kg/day)-1 1 9.1E-02 (mg/kg/day)-1 B2 IRIS 2/22/2006
2-Butanone NA NA NA NA NA NA NA NA
Benzene 5.5E-02 (mg/kg/day)-1 1 5.5E-02 (mg/kg/day)-1 A IRIS 2/22/2006
Chloroethane 2.9E-03 (mg/kg/day)-1 1 2.9E-03 (mg/kg/day)-1 NA EPA 3 10/25/2005
Chloroform NA NA NA NA NA B2 IRIS 2/22/2006
cis-1,2-Dichloroethene NA NA NA NA NA D IRIS 2/22/2006
Tetrachloroethene 5.4E-01 (mg/kg/day)-1 1 5.4E-01 (mg/kg/day)-1 NA EPA 3 10/25/2005
Toluene NA NA NA NA NA D IRIS 2/22/2006
Total Xylenes NA NA NA NA NA NA NA NA
trans-1,2-Dichloroethene NA NA NA NA NA NA NA NA
Trichloroethene 1.3E-02 (mg/kg/day)-1 1 1.3E-02 (mg/kg/day)-1 C CA EPA 12/2002
Vinyl Chloride (Adult) 7.2E-01 (mg/kg/day)-1 1 7.2E-01 (mg/kg/day)-1 A IRIS 2/22/2006
Vinyl Chloride (Lifetime) 1.5E+00 (mg/kg/day)-1 1 1.5E+00 (mg/kg/day)-1 A IRIS 2/22/2006
Semivolatile Organic Compounds
1,4-Dioxane 1.1E-02 (mg/kg/day)-1 1 1.1E-02 (mg/kg/day)-1 B2 IRIS 2/22/2006
2-Methylnaphthalene NA NA NA NA NA NA NA NA
3&4-Methylphenol NA NA NA NA NA NA NA NA
Benzo(a)pyrene 7.3E+00 (mg/kg/day)-1 1 7.3E+00 (mg/kg/day)-1 B2 IRIS 2/22/2006
Benzo(b)fluoranthene 7.3E-01 (mg/kg/day)-1 1 7.3E-01 (mg/kg/day)-1 B2 EPA(1) 7/1993
Dibenzo(a,h)anthracene 7.3E+00 (mg/kg/day)-1 1 7.3E+00 (mg/kg/day)-1 B2 EPA(1) 7/1993
Metals
Aluminum NA NA NA NA NA NA NA NA
Antimony NA NA NA NA NA NA NA NA
Arsenic 1.5E+00 (mg/kg/day)-1 1 1.5E+00 (mg/kg/day)-1 A IRIS 2/22/2006
Barium NA NA NA NA NA D IRIS 2/22/2006
Beryllium NA NA NA NA NA NA NA NA
Cadmium NA NA NA NA NA B1 IRIS 2/22/2006
Chromium III NA NA NA NA NA D IRIS 2/22/2006
Chromium VI NA NA NA NA NA D IRIS 2/22/2006
Cobalt NA NA NA NA NA NA NA NA
Copper NA NA NA NA NA D IRIS 2/22/2006
Iron NA NA NA NA NA NA NA NA
Lead NA NA NA NA NA B2 IRIS 2/22/2006



TABLE 7-36

CANCER TOXICITY DATA - ORAL/DERMAL
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE, CRANE, INDIANA
PAGE 2 OF 2

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF
of Potential  Efficiency for Dermal(2) Cancer Guideline  

Concern Value Units for Dermal(1) Value Units Description Source(s) Date(s)
(MM/DD/YYYY)

Lithium NA NA NA NA NA NA NA NA
Manganese NA NA NA NA NA D IRIS 2/22/2006
Nickel NA NA NA NA NA NA NA NA
Thallium
Vanadium NA NA NA NA NA NA NA NA
Miscellaneous
Perchlorate NA NA NA NA NA NA NA NA

Notes: EPA Group:
1 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance      A - Human carcinogen.
        for Dermal Risk Assessment) Interim. EPA/540/R/99/005.      B1 - Probable human carcinogen - indicates that limited human data are available.
2 -  Adjusted cancer slope factor for dermal =      B2 - Probable human carcinogen - indicates sufficient evidence in animals and 
        Oral cancer slope factor / Oral Absorption Efficiency for Dermal.               inadequate or no evidence in humans .

     C - Possible human carcinogen.
     D - Not classifiable as a human carcinogen.

EPA 3 = U.S. EPA Region 3 RBC Table, October 25, 2005.      E - Evidence of noncarcinogenicity.

EPA(1) = U.S. EPA,  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons, July 1993, EPA/600/R-93/089.

IRIS = Integrated Risk Information System.

NA = Not Available.

CA EPA = California EPA, Technical Support Document for Describing Available Cancer Potency Factors, December 2002.
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CANCER TOXICITY DATA - INHALATION
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE, CRANE, INDIANA
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Chemical Unit Risk Inhalation Cancer Weight of Evidence/ Unit Risk : Inhalation CSF
of Potential Slope Factor(1) Cancer Guideline  

Concern Value Units Value Units Description Source(s) Date(s)
(MM/DD/YYYY)

Volatile Organic Compounds
1,1,1-Trichloroethane NA NA NA NA NA NA NA
1,1,2-Trichloroethane 1.6E-02 (mg/m3)-1 5.6E-02 (mg/kg/day)-1 C IRIS 2/22/2006
1,1-Dichloroethane NA NA NA NA NA NA NA
1,1-Dichloroethene NA NA NA NA C IRIS 2/22/2006
1,2-Dichloroethane 2.6E-02 (mg/m3)-1 9.1E-02 (mg/kg/day)-1 B2 IRIS 2/22/2006
2-Butanone NA NA NA NA NA NA NA
Benzene 7.8E-03 (mg/m3)-1 2.7E-02 (mg/kg/day)-1 A IRIS 2/22/2006
Chloroethane NA NA NA NA NA NA NA
Chloroform 2.3E-02 (mg/m3)-1 8.1E-02 (mg/kg/day)-1 B2 IRIS 2/22/2006
cis-1,2-Dichloroethene NA NA NA NA D IRIS 2/22/2006
Tetrachloroethene 5.7E-03 (mg/m3)-1 2.0E-02 (mg/kg/day)-1 NA EPA 3 10/25/2005
Toluene NA NA NA NA D IRIS 2/22/2006
Total Xylenes NA NA NA NA NA NA NA
trans-1,2-Dichloroethene NA NA NA NA NA NA NA
Trichloroethene 2.0E-03 (mg/m3)-1 7.0E-03 (mg/kg/day)-1 C CA EPA 12/2002
Vinyl Chloride (Adult) 4.4E-03 (mg/m3)-1 1.5E-02 (mg/kg/day)-1 A IRIS 2/22/2006
Vinyl Chloride (Lifetime) 8.8E-03 (mg/m3)-1 3.1E-02 (mg/kg/day)-1 A IRIS 2/22/2006
Semivolatile Organic Compounds
1,4-Dioxane NA NA NA NA NA NA NA
2-Methylnaphthalene NA NA NA NA NA NA NA
3&4-Methylphenol NA NA NA NA NA NA NA
Benzo(a)pyrene 8.9E-01 (mg/m3)-1 3.1E+00 (mg/kg/day)-1 B2 NCEA 10/25/2005
Benzo(b)fluoranthene NA NA NA NA NA NA NA
Dibenzo(a,h)anthracene NA NA NA NA NA NA NA
Metals
Aluminum NA NA NA NA NA NA NA
Antimony NA NA NA NA NA NA NA
Arsenic 4.3E+00 (mg/m3)-1 1.5E+01 (mg/kg/day)-1 A IRIS 2/22/2006
Barium NA NA NA NA D IRIS 2/22/2006



TABLE 7-37

CANCER TOXICITY DATA - INHALATION
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE, CRANE, INDIANA
PAGE 2 OF 2

Chemical Unit Risk Inhalation Cancer Weight of Evidence/ Unit Risk : Inhalation CSF
of Potential Slope Factor(1) Cancer Guideline  

Concern Value Units Value Units Description Source(s) Date(s)
(MM/DD/YYYY)

Beryllium 2.4E+00 (mg/m3)-1 8.4E+00 (mg/kg/day)-1 B1 IRIS 2/22/2006
Cadmium 1.8E+00 (mg/m3)-1 6.3E+00 (mg/kg/day)-1 B1 IRIS 2/22/2006
Chromium III NA NA NA NA D IRIS 2/22/2006
Chromium VI 1.2E+01 (mg/m3)-1 4.2E+01 (mg/kg/day)-1 A IRIS 2/22/2006
Cobalt 2.8E+00 (mg/m3)-1 9.8E+00 (mg/kg/day)-1 NA EPA 9 10/2004
Copper NA NA NA NA D IRIS 2/22/2006
Iron NA NA NA NA NA NA NA
Lead NA NA NA NA B2 IRIS 2/22/2006
Lithium NA NA NA NA NA NA NA
Manganese NA NA NA NA D IRIS 2/22/2006
Nickel NA NA NA NA NA NA NA
Thallium NA NA NA NA NA NA NA
Vanadium NA NA NA NA NA NA NA
Miscellaneous
Perchlorate NA NA NA NA NA NA NA

Notes: EPA Group:
1 - Inhalation CSF = Unit Risk * 70 kg / 20m 3/day.      A - Human carcinogen.

     B1 - Probable human carcinogen - indicates that limited human data are available.
     B2 - Probable human carcinogen - indicates sufficient evidence in animals and 
              inadequate or no evidence in humans .

Definitions:      C - Possible human carcinogen.
IRIS = Integrated Risk Information System.      D - Not classifiable as a human carcinogen.
NA = Not Available.      E - Evidence of noncarcinogenicity.
EPA 3 = U.S. EPA Region 3 RBC Table, October 25, 2005.
EPA 9 = U.S. EPA Region 9 Preliminary Remediation Goal Table, October 2004, Updated December 28, 2004.
NCEA = National Center for Environmental Assessment, value from U.S. EPA Region 3 RBC Table, October 25, 2005.
CA EPA = California EPA, Technical Support Document for Describing Available Cancer Potency Factors, December 2002.
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SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURE (RME)
SWMU 8 - BUILDING 106 POND

NSWC CRANE, CRANE, INDIANA
PAGE 1 OF 10

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Construction Worker Surface/Subsurface Soil Ingestion 3.E-07 - - - - - - 0.3 - -

near Building 106 Pond Dermal Contact 3.E-08 - - - - - - 0.004 - -
Inhalation NA - - - - - - NA - -
Total 3.E-07 - - - - - - 0.3 - -

Surface/Subsurface Soil Ingestion 4.E-07 - - - - - - 0.4 - -
Grass and Gravel Areas Dermal Contact 8.E-08 - - - - - - 0.004 - -

Inhalation NA - - - - - - NA - -
Total 5.E-07 - - - - - - 0.4 - -

Surface/Subsurface Soil Ingestion 3.E-07 - - - - - - 0.3 - -
Building 106 Dermal Contact 4.E-08 - - - - - - 0.003 - -

Inhalation NA - - - - - - NA - -
Total 3.E-07 - - - - - - 0.3 - -

Surface/Subsurface Soil Ingestion NA - - - - - - NA - -
Building 107 Dermal Contact NA - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total NA - - - - - - NA - -

Groundwater Ingestion NA - - - - - - NA - -
Shallow Zone Dermal Contact 3.E-08 - - - - - - 0.2 - -

Inhalation in a Trench 3.E-09 - - - - - - 0.002 - -
Total 3.E-08 - - - - - - 0.2 - -

Groundwater Ingestion NA - - - - - - NA - -
Intermediate Zone Dermal Contact NA - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total NA - - - - - - NA - -

Groundwater Ingestion NA - - - - - - NA - -
Deep Zone Dermal Contact NA - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total NA - - - - - - NA - -

Total Surface/Subsurface Soil 1.E-06 1
Total Shallow Zone Groundwater 3.E-08 0.2

Total across All  Exposure Media and Pathways 1.E-06 1
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SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURE (RME)
SWMU 8 - BUILDING 106 POND

NSWC CRANE, CRANE, INDIANA
PAGE 2 OF 10

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Maintenance Worker Surface Soil Ingestion 4.E-07 - - - - - - 0.02 - -

near Building 106 Pond Dermal Contact 1.E-07 - - - - - - 0.0005 - -
Inhalation NA - - - - - - NA - -
Total 5.E-07 - - - - - - 0.02 - -

Surface Soil Ingestion 6.E-07 - - - - - - 0.02 - -
Grass and Gravel Areas Dermal Contact 2.E-07 - - - - - - 0.0005 - -

Inhalation NA - - - - - - NA - -
Total 8.E-07 - - - - - - 0.02 - -

Surface Soil Ingestion 3.E-07 - - - - - - 0.01 - -
Building 106 Dermal Contact 1.E-07 - - - - - - 0.0003 - -

Inhalation NA - - - - - - NA - -
Total 4.E-07 - - - - - - 0.01 - -

Surface Soil Ingestion NA - - - - - - NA - -
Building 107 Dermal Contact NA - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total NA - - - - - - NA - -

Surface Water Ingestion NA - - - - - - NA - -
Building 106 Pond Dermal Contact 8.E-07 - - - - - - 0.1 - -

Total 8.E-07 - - - - - - 0.1 - -
Sediment Ingestion 1.E-05 - - - - TCE 0.02 - -
Building 106 Pond Dermal Contact 4.E-08 - - - - - - 0.0002 - -

Total 1.E-05 - - - - TCE 0.02 - -
Surface Water Ingestion NA - - - - - - NA - -
Tributary Dermal Contact 5.E-08 - - - - - - 0.05 - -

Total 5.E-08 - - - - - - 0.05 - -
Sediment Ingestion 1.E-06 - - - - - - 0.04 - -
Tributary Dermal Contact 2.E-07 - - - - - - 0.001 - -

Total 1.E-06 - - - - - - 0.04 - -
Surface Water Ingestion NA - - - - - - NA - -
Mainstream Dermal Contact NA - - - - - - 0.001 - -

Total NA - - - - - - 0.001 - -
Sediment Ingestion 1.E-06 - - - - - - 0.04 - -
Mainstream Dermal Contact 2.E-07 - - - - - - 0.001 - -

Total 1.E-06 - - - - - - 0.04 - -
Total Surface Soil 2.E-06 0.05

Total Surface Water and Sediment 2.E-05 0.2
Total across All  Exposure Media and Pathways 2.E-05 0.3
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SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURE (RME)
SWMU 8 - BUILDING 106 POND

NSWC CRANE, CRANE, INDIANA
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Occupational Worker Surface Soil Ingestion 4.E-06 - - - - Arsenic 0.2 - -

near Building 106 Pond Dermal Contact 1.E-06 - - - - - - 0.005 - -
Inhalation NA - - - - - - NA - -
Total 5.E-06 - - - - Arsenic 0.2 - -

Surface Soil Ingestion 6.E-06 - - - - Arsenic 0.2 - -
Grass and Gravel Areas Dermal Contact 3.E-06 - - - - - - 0.005 - -

Inhalation NA - - - - - - NA - -
Total 9.E-06 - - - - Arsenic, cPAHS 0.2 - -

Surface Soil Ingestion 3.E-06 - - - - - - 0.1 - -
Building 106 Dermal Contact 1.E-06 - - - - - - 0.003 - -

Inhalation NA - - - - - - NA - -
Total 4.E-06 - - - - - - 0.1 - -

Surface Soil Ingestion NA - - - - - - NA - -
Building 107 Dermal Contact NA - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total NA - - - - - - NA - -

Groundwater Ingestion 1.E-04 - - Arsenic Vinyl Chloride 4 - -
Shallow Zone Dermal Contact 2.E-07 - - - - - - 0.04 - -

Inhalation - Showering NA NA - -
Total 1.E-04 - - Arsenic Vinyl Chloride 4 - -

Groundwater Ingestion 2.E-04 TCE Vinyl Chloride, I,4-Dioxane 6 Manganese
Intermediate Zone Dermal Contact 8.E-06 - - - - TCE 0.1 - -

Inhalation - Showering NA - - - - - - NA - -
Total 2.E-04 TCE Vinyl Chloride, I,4-Dioxane 6 Manganese

Groundwater Ingestion 3.E-05 - - Arsenic I,4-Dioxane 1 - -
Deep Zone Dermal Contact 2.E-08 - - - - - - 0.008 - -

Inhalation - Showering NA NA - -
Total 3.E-05 - - Arsenic I,4-Dioxane 1 - -

Total Surface Soil 2.E-05 0.52
Total Shallow Zone Groundwater 1.E-04 4

Total Intermediate Zone Groundwater 2.E-04 6
Total Deep Zone Groundwater 3.E-05 1

Total across All  Exposure Media and Pathways 4.E-04 12
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SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURE (RME)
SWMU 8 - BUILDING 106 POND

NSWC CRANE, CRANE, INDIANA
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Trespasser Surface Soil Ingestion 3.E-07 - - - - - - 0.03 - -

near Building 106 Pond Dermal Contact 8.E-08 - - - - - - 0.0009 - -
Inhalation NA - - - - - - NA - -
Total 4.E-07 - - - - - - 0.03 - -

Surface Soil Ingestion 5.E-07 - - - - - - 0.0 - -
Grass and Gravel Areas Dermal Contact 2.E-07 - - - - - - 0.0009 - -

Inhalation NA - - - - - - NA - -
Total 6.E-07 - - - - - - 0.04 - -

Surface Soil Ingestion 2.E-07 - - - - - - 0.02 - -
Building 106 Dermal Contact 9.E-08 - - - - - - 0.0005 - -

Inhalation NA - - - - - - NA - -
Total 3.E-07 - - - - - - 0.02 - -

Surface Soil Ingestion NA - - - - - - NA - -
Building 107 Dermal Contact NA - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total NA - - - - - - NA - -

Surface Water Ingestion 4.E-06 - - - - Vinyl Chloride, Arsenic 0.2 - -
Building 106 Pond Dermal Contact 1.E-05 - - - - Vinyl Chloride, Arsenic 0.2 - -

Total 1.E-05 - - - - Vinyl Chloride, Arsenic 0.3 - -
Sediment Ingestion 1.E-05 - - - - TCE 0.04 - -
Building 106 Pond Dermal Contact 3.E-08 - - - - - - 0.0003 - -

Total 1.E-05 - - - - TCE 0.04 - -
Surface Water Ingestion 6.E-07 - - - - - - 0.2 - -
Tributary Dermal Contact 5.E-08 - - - - - - 0.2 - -

Total 7.E-07 - - - - - - 0.3 - -
Sediment Ingestion 7.E-07 - - - - - - 0.07 - -
Tributary Dermal Contact 2.E-07 - - - - - - 0.002 - -

Total 9.E-07 - - - - - - 0.07 - -
Surface Water Ingestion NA - - - - - - 0.003 - -
Mainstream Dermal Contact NA - - - - - - 0.004 - -

Total NA - - - - - - 0.007 - -
Sediment Ingestion 8.E-07 - - - - - - 0.07 - -
Mainstream Dermal Contact 2.E-07 - - - - - - 0.002 - -

Total 9.E-07 - - - - - - 0.07 - -
Total Surface Soil 1.E-06 0.09

Total Surface Water and Sediment 3.E-05 0.9
Total across All  Exposure Media and Pathways 3.E-05 1
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SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURE (RME)
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NSWC CRANE, CRANE, INDIANA
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Child Recreational User Surface Soil Ingestion 1.E-06 - - - - - - 0.2 - -

near Building 106 Pond Dermal Contact 2.E-07 - - - - - - 0.005 - -
Inhalation NA - - - - - - NA - -
Total 1.E-06 - - - - - - 0.2 - -

Surface Soil Ingestion 1.E-06 - - - - - - 0.2 - -
Grass and Gravel Areas Dermal Contact 6.E-07 - - - - - - 0.005 - -

Inhalation NA - - - - - - NA - -
Total 2.E-06 - - - - - - 0.2 - -

Surface Soil Ingestion 8.E-07 - - - - - - 0.1 - -
Building 106 Dermal Contact 3.E-07 - - - - - - 0.003 - -

Inhalation NA - - - - - - NA - -
Total 1.E-06 - - - - - - 0.1 - -

Surface Soil Ingestion NA - - - - - - NA - -
Building 107 Dermal Contact NA - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total NA - - - - - - NA - -

Surface Water Ingestion 2.E-05 - - - - Vinyl Chloride, Arsenic 0.9 - -
Building 106 Pond Dermal Contact 6.E-06 - - - - Vinyl Chloride 1 - -

Total 2.E-05 - - - - TCE, Vinyl Chloride, Arsenic 2 - -
Sediment Ingestion 3.E-05 - - TCE - - 0.2 - -
Building 106 Pond Dermal Contact 1.E-07 - - - - - - 0.002 - -

Total 3.E-05 - - TCE - - 0.2 - -
Surface Water Ingestion 2.E-06 - - - - Arsenic 0.9 - -
Tributary Dermal Contact 2.E-07 - - - - - - 1 - -

Total 2.E-06 - - - - Arsenic 2 - -
Sediment Ingestion 2.E-06 - - - - Arsenic 0.4 - -
Tributary Dermal Contact 5.E-07 - - - - - - 0.01 - -

Total 3.E-06 - - - - Arsenic 0.4 - -
Surface Water Ingestion NA - - - - - - 0.02 - -
Mainstream Dermal Contact NA - - - - - - 0.02 - -

Total NA - - - - - - 0.04 - -
Sediment Ingestion 2.E-06 - - - - - - 0.4 - -
Mainstream Dermal Contact 5.E-07 - - - - - - 0.01 - -

Total 3.E-06 - - - - - - 0.4 - -
Groundwater Ingestion 3.E-05 - - Arsenic Vinyl Chloride 4 - -
Shallow Zone Dermal Contact 1.E-07 - - - - - - 0.08 - -

Inhalation - Showering NA - - - - - - NA - -
Total 3.E-05 - - Arsenic Vinyl Chloride 4 - -

Groundwater Ingestion 5.E-05 - - TCE Vinyl Chloride 6 Manganese
Intermediate Zone Dermal Contact 4.E-06 - - - - TCE 0.2 - -

Inhalation - Showering NA - - - - - - NA - -
Total 5.E-05 - - TCE Vinyl Chloride 6 Manganese

Groundwater Ingestion 6.E-06 - - Arsenic 0.9 - -
Deep Zone Dermal Contact 1.E-08 - - - - - - 0.02 - -

Inhalation - Showering NA - - - - - - NA - -
Total 6.E-06 - - - - Arsenic 0.9 - -

Total Surface Soil 4.E-06 0.5
Total Surface Water and Sediment 6.E-05 5

Total Shallow Zone Groundwater 3.E-05 4
Total Intermediate Zone Groundwater 5.E-05 6

Total Deep Zone Groundwater 6.E-06 0.9
Total across All  Exposure Media and Pathways 2.E-04 17
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SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURE (RME)
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Adult Recreational User Surface Soil Ingestion 4.E-07 - - - - - - 0.02 - -

near Building 106 Pond Dermal Contact 2.E-07 - - - - - - 0.001 - -
Inhalation NA - - - - - - NA - -
Total 6.E-07 - - - - - - 0.02 - -

Surface Soil Ingestion 6.E-07 - - - - - - 0.02 - -
Grass and Gravel Areas Dermal Contact 5.E-07 - - - - - - 0.001 - -

Inhalation NA - - - - - - NA - -
Total 1.E-06 - - - - - - 0.02 - -

Surface Soil Ingestion 3.E-07 - - - - - - 0.01 - -
Building 106 Dermal Contact 2.E-07 - - - - - - 0.0006 - -

Inhalation NA - - - - - - NA - -
Total 6.E-07 - - - - - - 0.01 - -

Surface Soil Ingestion NA - - - - - - NA - -
Building 107 Dermal Contact NA - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total NA - - - - - - NA - -

Surface Water Ingestion 2.E-06 - - - - - - 0.04 - -
Building 106 Pond Dermal Contact 8.E-06 - - - - TCE, Vinyl Chloride 0.6 - -

Total 1.E-05 - - - - TCE, Vinyl Chloride, Arsenic 0.6 - -
Sediment Ingestion 1.E-05 - - - - TCE 0.03 - -
Building 106 Pond Dermal Contact 9.E-08 - - - - - - 0.0003 - -

Total 1.E-05 - - - - TCE 0.03 - -
Surface Water Ingestion 3.E-07 - - - - - - 0.04 - -
Tributary Dermal Contact 5.E-07 - - - - - - 0.6 - -

Total 8.E-07 - - - - - - 0.7 - -
Sediment Ingestion 1.E-06 - - - - - - 0.04 - -
Tributary Dermal Contact 4.E-07 - - - - - - 0.002 - -

Total 1.E-06 - - - - - - 0.04 - -
Surface Water Ingestion NA - - - - - - 0.0007 - -
Mainstream Dermal Contact NA - - - - - - 0.01 - -

Total NA - - - - - - 0.01 - -
Sediment Ingestion 1.E-06 - - - - - - 0.04 - -
Mainstream Dermal Contact 4.E-07 - - - - - - 0.003 - -

Total 1.E-06 - - - - - - 0.04 - -
Groundwater Ingestion 3.E-05 Arsenic - - 0.9 - -
Shallow Zone Dermal Contact 2.E-07 - - - - - - 0.05 - -

Inhalation - Showering NA - - - - - - NA - -
Total 3.E-05 Arsenic - - 0.9 - -

Groundwater Ingestion 4.E-05 - - TCE Vinyl Chloride 1 - -
Intermediate Zone Dermal Contact 9.E-06 - - - - TCE 0.1 - -

Inhalation - Showering NA - - - - - - NA - -
Total 5.E-05 - - TCE Vinyl Chloride 1 - -

Groundwater Ingestion 5.E-06 - - - - Aesenic 0.2 - -
Deep Zone Dermal Contact 2.E-08 - - - - - - 0.01 - -

Inhalation - Showering NA - - - - - - NA - -
Total 5.E-06 - - - - Aesenic 0.2 - -

Total Surface Soil 2.E-06 0.05
Total Surface Water and Sediment 3.E-05 1

Total Shallow Zone Groundwater 3.E-05 0.9
Total Intermediate Zone Groundwater 5.E-05 1

Total Deep Zone Groundwater 5.E-06 0.2
Total across All  Exposure Media and Pathways 1.E-04 4
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Total Recreational Risks Surface Soil Ingestion 1.E-06 - - - - - - NA - -

near Building 106 Pond Dermal Contact 4.E-07 - - - - - - NA - -
Inhalation NA - - - - - - NA - -
Total 2.E-06 - - - - Arsenic NA - -

Surface Soil Ingestion 2.E-06 - - - - - - NA - -
Grass and Gravel Areas Dermal Contact 1.E-06 - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total 3.E-06 - - - - Arsenic NA - -

Surface Soil Ingestion 1.E-06 - - - - - - NA - -
Building 106 Dermal Contact 5.E-07 - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total 2.E-06 - - - - - - NA - -

Surface Soil Ingestion NA - - - - - - NA - -
Building 107 Dermal Contact NA - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total NA - - - - - - NA - -

Surface Water Ingestion 2.E-05 - - - - Vinyl Chloride, Arsenic NA - -
Building 106 Pond Dermal Contact 1.E-05 - - - - TCE, Vinyl Chloride NA - -

Total 3.E-05 - - Vinyl Chloride TCE, Arsenic NA - -
Sediment Ingestion 4.E-05 - - TCE - - NA - -
Building 106 Pond Dermal Contact 2.E-07 - - - - - - NA - -

Total 4.E-05 - - TCE - - NA - -
Surface Water Ingestion 2.E-06 - - - - Arsenic NA - -
Tributary Dermal Contact 7.E-07 - - - - - - NA - -

Total 3.E-06 - - - - Arsenic NA - -
Sediment Ingestion 3.E-06 - - - - Arsenic NA - -
Tributary Dermal Contact 9.E-07 - - - - - - NA - -

Total 4.E-06 - - - - Arsenic NA - -
Surface Water Ingestion NA - - - - - - NA - -
Mainstream Dermal Contact NA - - - - - - NA - -

Total NA - - - - - - NA - -
Sediment Ingestion 3.E-06 - - - - Arsenic NA - -
Mainstream Dermal Contact 9.E-07 - - - - - - NA - -

Total 4.E-06 - - - - Arsenic NA - -
Groundwater Ingestion 6.E-05 - - Arsenic Vinyl Chloride NA - -
Shallow Zone Dermal Contact 3.E-07 - - - - - - NA - -

Inhalation - Showering NA - - - - - - NA - -
Total 6.E-05 - - Arsenic Vinyl Chloride NA - -

Groundwater Ingestion 9.E-05 - - TCE Vinyl Chloride NA - -
Intermediate Zone Dermal Contact 1.E-05 - - - - TCE NA - -

Inhalation - Showering NA - - - - - - NA - -
Total 1.E-04 - - TCE Vinyl Chloride NA - -

Groundwater Ingestion 1.E-05 - - - - Arsenic NA - -
Deep Zone Dermal Contact 3.E-08 - - - - - - NA - -

Inhalation - Showering NA - - - - - - NA - -
Total 1.E-05 - - - - Arsenic NA - -

Total Surface Soil 7.E-06 NA
Total Surface Water and Sediment 9.E-05 NA

Total Shallow Zone Groundwater 6.E-05 NA
Total Intermediate Zone Groundwater 1.E-04 NA

Total Deep Zone Groundwater 1.E-05 NA
Total across All  Exposure Media and Pathways 3.E-04 NA
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Future Child Resident Surface Soil Ingestion 1.E-05 - - - - Arsenic 2 - -

near Building 106 Pond Dermal Contact 1.E-06 - - - - - - 0.03 - -
Inhalation NA - - - - - - NA - -
Total 2.E-05 - - - - Arsenic 2 - -

Surface Soil Ingestion 2.E-05 - - - - Arsenic, cPAHS 3 - -
Grass and Gravel Areas Dermal Contact 3.E-06 - - - - cPAHS 0.03 - -

Inhalation NA - - - - - - NA - -
Total 2.E-05 - - - - Arsenic, cPAHS 3 - -

Surface Soil Ingestion 1.E-05 - - - - Arsenic, cPAHS 2 - -
Building 106 Dermal Contact 2.E-06 - - - - - - 0.02 - -

Inhalation NA - - - - - - NA - -
Total 1.E-05 - - - - Arsenic, cPAHS 2 - -

Surface Soil Ingestion NA - - - - - - NA - -
Building 107 Dermal Contact NA - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total NA - - - - - - NA - -

Surface Water Ingestion 2.E-05 - - - - Vinyl Chloride, Arsenic 0.9 - -
Building 106 Pond Dermal Contact 6.E-06 - - - - Vinyl Chloride 1 - -

Total 2.E-05 - - - - TCE, Vinyl Chloride, Arsenic 2 - -
Sediment Ingestion 3.E-05 - - TCE - - 0.2 - -
Building 106 Pond Dermal Contact 9.E-08 - - - - - - 0.001 - -

Total 3.E-05 - - TCE - - 0.2 - -
Surface Water Ingestion 2.E-06 - - - - Arsenic 0.9 - -
Tributary Dermal Contact 2.E-07 - - - - - - 1 - -

Total 2.E-06 - - - - Arsenic 2 - -
Sediment Ingestion 2.E-06 - - - - Arsenic 0.4 - -
Tributary Dermal Contact 4.E-07 - - - - - - 0.01 - -

Total 3.E-06 - - - - Arsenic 0.4 - -
Surface Water Ingestion NA - - - - - - 0.02 - -
Mainstream Dermal Contact NA - - - - - - 0.02 - -

Total NA - - - - - - 0.04 - -
Sediment Ingestion 2.E-06 - - - - - - 0.4 - -
Mainstream Dermal Contact 4.E-07 - - - - - - 0.01 - -

Total 3.E-06 - - - - - - 0.4 - -
Groundwater Ingestion 3.E-04 Arsenic Vinyl Chloride TCE,  1,4-Dioxane 43 Aluminum, Arsenic, Iron, 

Manganese, Vanadium
Shallow Zone Dermal Contact 8.E-07 - - - - - - 0.5 - -

Inhalation - Showering 7.E-07 - - - - - - 0.08 - -

Total 3.E-04 Arsenic Vinyl Chloride TCE,  1,4-Dioxane 43 Aluminum, Arsenic, Iron, 
Manganese, Vanadium

Groundwater Ingestion 5.E-04 TCE Vinyl Chloride 1,1,2-TCA, PCE,          
1,4-Dioxane, Arsenic 57 1,1-DCE,  TCE,  Iron, Manganese, 

Nickel
Intermediate Zone Dermal Contact 3.E-05 - - TCE - - 1 - -

Inhalation - Showering 8.E-05 - - TCE - - 2 - -

Total 6.E-04 TCE Vinyl Chloride 1,1,2-TCA, PCE,          
1,4-Dioxane, Arsenic 60 1,1-DCE,  TCE,  Iron, Manganese, 

Nickel
Groundwater Ingestion 6.E-05 - - Arsenic 1,4-Dioxane 9 Iron, Manganese
Deep Zone Dermal Contact 7.E-08 - - - - - - 0.1 - -

Inhalation - Showering NA - - - - - - NA - -
Total 6.E-05 - - Arsenic 1,4-Dioxane 10 Iron, Manganese

Total Surface Soil 5.E-05 7
Total Surface Water and Sediment 6.E-05 5

Total Shallow Zone Groundwater 3.E-04 43
Total Intermediate Zone Groundwater 6.E-04 60

Total Deep Zone Groundwater 6.E-05 10
Total across All  Exposure Media and Pathways 1.E-03 125
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Future Adult Resident Surface Soil Ingestion 6.E-06 - - - - Arsenic 0.2 - -

near Building 106 Pond Dermal Contact 8.E-07 - - - - - - 0.004 - -
Inhalation NA - - - - - - NA - -
Total 7.E-06 - - - - Arsenic 0.2 - -

Surface Soil Ingestion 8.E-06 - - - - Arsenic, cPAHS 0.3 - -
Grass and Gravel Areas Dermal Contact 2.E-06 - - - - - - 0.004 - -

Inhalation NA - - - - - - NA - -
Total 1.E-05 - - - - Arsenic, cPAHS 0.3 - -

Surface Soil Ingestion 4.E-06 - - - - Arsenic 0.2 - -
Building 106 Dermal Contact 9.E-07 - - - - - - 0.003 - -

Inhalation NA - - - - - - NA - -
Total 5.E-06 - - - - Arsenic 0.2 - -

Surface Soil Ingestion NA - - - - - - NA - -
Building 107 Dermal Contact NA - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total NA - - - - - - NA - -

Surface Water Ingestion 2.E-06 - - - - - - 0.04 - -
Building 106 Pond Dermal Contact 8.E-06 - - - - TCE, Vinyl Chloride 0.6 - -

Total 1.E-05 - - - - TCE, Vinyl Chloride, Arsenic 0.6 - -
Sediment Ingestion 1.E-05 - - - - TCE 0.03 - -
Building 106 Pond Dermal Contact 6.E-08 - - - - - - 0.0002 - -

Total 1.E-05 - - - - TCE 0.03 - -
Surface Water Ingestion 3.E-07 - - - - - - 0.04 - -
Tributary Dermal Contact 5.E-07 - - - - - - 0.6 - -

Total 8.E-07 - - - - - - 0.7 - -
Sediment Ingestion 1.E-06 - - - - - - 0.04 - -
Tributary Dermal Contact 3.E-07 - - - - - - 0.002 - -

Total 1.E-06 - - - - - - 0.04 - -
Surface Water Ingestion NA - - - - - - 0.0007 - -
Mainstream Dermal Contact NA - - - - - - 0.01 - -

Total NA - - - - - - 0.01 - -
Sediment Ingestion 1.E-06 - - - - - - 0.04 - -
Mainstream Dermal Contact 2.E-07 - - - - - - 0.002 - -

Total 1.E-06 - - - - - - 0.04 - -
Groundwater Ingestion 4.E-04 Arsenic - - TCE,  Vinyl Chloride,      

1,4-Dioxane 12 Aluminum, Arsenic, Iron, 
Manganese

Shallow Zone Dermal Contact 1.E-06 - - - - - - 0.3 - -
Inhalation - Showering 5.E-07 - - - - - - 0.02 - -

Total 4.E-04 Arsenic - - TCE,  Vinyl Chloride,      
1,4-Dioxane 12 Aluminum, Arsenic, Iron, 

Manganese
Groundwater

Ingestion 6.E-04 TCE Vinyl Chloride 1,1,2-TCA, 1,2-DCA, PCE,  
1,4-Dioxane, Arsenic 16 Manganese

Intermediate Zone Dermal Contact 6.E-05 - - TCE - - 0.8 - -
Inhalation - Showering 7.E-05 - - TCE - - 0.4 - -

Total 7.E-04 TCE Vinyl Chloride 1,1,2-TCA, 1,2-DCA, PCE,  
1,4-Dioxane, Arsenic 18 Manganese

Groundwater Ingestion 7.E-05 - - Arsenic 1,4-Dioxane 3 - -
Deep Zone Dermal Contact 2.E-07 - - - - - - 0.1 - -

Inhalation - Showering NA - - - - - - NA - -
Total 7.E-05 - - Arsenic 1,4-Dioxane 3 - -

Total Surface Soil 2.E-05 1
Total Surface Water and Sediment 3.E-05 1

Total Shallow Zone Groundwater 4.E-04 12
Total Intermediate Zone Groundwater 7.E-04 18

Total Deep Zone Groundwater 7.E-05 3
Total across All  Exposure Media and Pathways 1.E-03 35
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Total Residential Risks Surface Soil Ingestion 2.E-05 - - Arsenic - - NA - -

near Building 106 Pond Dermal Contact 2.E-06 - - - - Arsenic NA - -
Inhalation NA - - - - - - NA - -
Total 2.E-05 - - Arsenic - - NA - -

Surface Soil Ingestion 3.E-05 - - Arsenic cPAHs NA - -
Grass and Gravel Areas Dermal Contact 5.E-06 - - - - Arsenic, cPAHs NA - -

Inhalation NA - - - - - - NA - -
Total 3.E-05 - - Arsenic cPAHs NA - -

Surface Soil Ingestion 1.E-05 - - - - Arsenic, cPAHs NA - -
Building 106 Dermal Contact 2.E-06 - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total 2.E-05 - - - - Arsenic, cPAHs NA - -

Surface Soil Ingestion NA - - - - - - NA - -
Building 107 Dermal Contact NA - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total NA - - - - - - NA - -

Surface Water Ingestion 2.E-05 - - - - Vinyl Chloride, Arsenic NA - -
Building 106 Pond Dermal Contact 1.E-05 - - - - TCE, Vinyl Chloride NA - -

Total 3.E-05 - - Vinyl Chloride TCE, Arsenic NA - -
Sediment Ingestion 4.E-05 - - TCE - - NA - -
Building 106 Pond Dermal Contact 1.E-07 - - - - - - NA - -

Total 4.E-05 - - TCE - - NA - -
Surface Water Ingestion 2.E-06 - - - - Arsenic NA - -
Tributary Dermal Contact 7.E-07 - - - - - - NA - -

Total 3.E-06 - - - - Arsenic NA - -
Sediment Ingestion 3.E-06 - - - - Arsenic NA - -
Tributary Dermal Contact 7.E-07 - - - - - - NA - -

Total 4.E-06 - - - - Arsenic NA - -
Surface Water Ingestion NA - - - - - - NA - -
Mainstream Dermal Contact NA - - - - - - NA - -

Total NA - - - - - - NA - -
Sediment Ingestion 3.E-06 - - - - Arsenic NA - -
Mainstream Dermal Contact 7.E-07 - - - - - - NA - -

Total 4.E-06 - - - - Arsenic NA - -
Groundwater Ingestion 7.E-04 Arsenic Vinyl Chloride TCE,  1,4-Dioxane NA - -
Shallow Zone Dermal Contact 2.E-06 - - - - - - NA - -

Inhalation - Showering 1.E-06 - - - - - - NA - -
Total 7.E-04 Arsenic Vinyl Chloride TCE, 1,4-Dioxane NA - -

Groundwater
Ingestion 1.E-03 TCE Vinyl Chloride 1,1,2-TCA, 1,2-DCA, PCE,  

1,4-Dioxane, Arsenic NA - -

Intermediate Zone Dermal Contact 8.E-05 - - TCE PCE, Vinyl Chloride NA - -
Inhalation - Showering 2.E-04 TCE - - - - NA - -

Total 1.E-03 TCE Vinyl Chloride 1,1,2-TCA, 1,2-DCA, PCE,  
1,4-Dioxane, Arsenic NA - -

Groundwater Ingestion 1.E-04 - - Arsenic 1,4-Dioxane NA - -
Deep Zone Dermal Contact 2.E-07 - - - - - - NA - -

Inhalation - Showering NA - - - - - - NA - -
Total 1.E-04 - - Arsenic 1,4-Dioxane NA - -

Total Surface Soil 7.E-05 NA
Total Surface Water and Sediment 9.E-05 NA

Total Shallow Zone Groundwater 7.E-04 NA
Total Intermediate Zone Groundwater 1.E-03 NA

Total Deep Zone Groundwater 1.E-04 NA
Total across All  Exposure Media and Pathways 2.E-03 NA
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Construction Worker Surface/Subsurface Soil Ingestion 1.E-07 - - - - - - 0.2 - -

near Building 106 Pond Dermal Contact 1.E-08 - - - - - - 0.001 - -
Inhalation NA - - - - - - NA - -
Total 2.E-07 - - - - - - 0.2 - -

Surface/Subsurface Soil Ingestion 2.E-07 - - - - - - 0.2 - -
Grass and Gravel Areas Dermal Contact 3.E-08 - - - - - - 0.001 - -

Inhalation NA - - - - - - NA - -
Total 2.E-07 - - - - - - 0.2 - -

Surface/Subsurface Soil Ingestion 1.E-07 - - - - - - 0.1 - -
Building 106 Dermal Contact 1.E-08 - - - - - - 0.001 - -

Inhalation NA - - - - - - NA - -
Total 2.E-07 - - - - - - 0.1 - -

Surface/Subsurface Soil Ingestion NA - - - - - - NA - -
Building 107 Dermal Contact NA - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total NA - - - - - - NA - -

Groundwater Ingestion NA - - - - - - NA - -
Shallow Zone Dermal Contact 2.E-08 - - - - - - 0.1 - -

Inhalation in a Trench 2.E-09 - - - - - - 0.002 - -
Total 2.E-08 - - - - - - 0.1 - -

Groundwater Ingestion NA - - - - - - NA - -
Intermediate Zone Dermal Contact NA - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total NA - - - - - - NA - -

Groundwater Ingestion NA - - - - - - NA - -
Deep Zone Dermal Contact NA - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total NA - - - - - - NA - -

Total Surface/Subsurface Soil 6.E-07 0.5
Total Shallow Zone Groundwater 2.E-08 0.1

Total across All  Exposure Media and Pathways 6.E-07 1
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Maintenance Worker Surface Soil Ingestion 4.E-08 - - - - - - 0.004 - -

near Building 106 Pond Dermal Contact 2.E-09 - - - - - - 0.00002 - -
Inhalation NA - - - - - - NA - -
Total 4.E-08 - - - - - - 0.004 - -

Surface Soil Ingestion 5.E-08 - - - - - - 0.00 - -
Grass and Gravel Areas Dermal Contact 4.E-09 - - - - - - 0.00002 - -

Inhalation NA - - - - - - NA - -
Total 6.E-08 - - - - - - 0.00 - -

Surface Soil Ingestion 3.E-08 - - - - - - 0.003 - -
Building 106 Dermal Contact 2.E-09 - - - - - - 0.00002 - -

Inhalation NA - - - - - - NA - -
Total 3.E-08 - - - - - - 0.003 - -

Surface Soil Ingestion NA - - - - - - NA - -
Building 107 Dermal Contact NA - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total NA - - - - - - NA - -

Surface Water Ingestion NA - - - - - - NA - -
Building 106 Pond Dermal Contact 9.E-08 - - - - - - 0.01 - -

Total 9.E-08 - - - - - - 0.01 - -
Sediment Ingestion 1.E-06 - - - - - - 0.006 - -
Building 106 Pond Dermal Contact 8.E-10 - - - - - - 0.000008 - -

Total 1.E-06 - - - - - - 0.006 - -
Surface Water Ingestion NA - - - - - - NA - -
Tributary Dermal Contact 5.E-09 - - - - - - 0.01 - -

Total 5.E-09 - - - - - - 0.01 - -
Sediment Ingestion 9.E-08 - - - - - - 0.01 - -
Tributary Dermal Contact 4.E-09 - - - - - - 0.00006 - -

Total 9.E-08 - - - - - - 0.01 - -
Surface Water Ingestion NA - - - - - - NA - -
Mainstream Dermal Contact NA - - - - - - 0.0003 - -

Total NA - - - - - - 0.0003 - -
Sediment Ingestion 9.E-08 - - - - - - 0.009 - -
Mainstream Dermal Contact 4.E-09 - - - - - - 0.00006 - -

Total 9.E-08 - - - - - - 0.009 - -
Total Surface Soil 1.E-07 0.01

Total Surface Water and Sediment 1.E-06 0.05
` Total across All  Exposure Media and Pathways 2.E-06 0.06
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Occupational Worker Surface Soil Ingestion 7.E-07 - - - - - - 0.07 - -

near Building 106 Pond Dermal Contact 3.E-08 - - - - - - 0.0005 - -
Inhalation NA - - - - - - NA - -
Total 7.E-07 - - - - - - 0.08 - -

Surface Soil Ingestion 1.E-06 - - - - - - 0.1 - -
Grass and Gravel Areas Dermal Contact 8.E-08 - - - - - - 0.0004 - -

Inhalation NA - - - - - - NA - -
Total 1.E-06 - - - - - - 0.1 - -

Surface Soil Ingestion 5.E-07 - - - - - - 0.05 - -
Building 106 Dermal Contact 4.E-08 - - - - - - 0.0003 - -

Inhalation NA - - - - - - NA - -
Total 6.E-07 - - - - - - 0.05 - -

Surface Soil Ingestion NA - - - - - - NA - -
Building 107 Dermal Contact NA - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total NA - - - - - - NA - -

Groundwater Ingestion 5.E-05 Arsenic Vinyl Chloride 4 - -
Shallow Zone Dermal Contact 5.E-08 - - - - - - 0.02 - -

Inhalation - Showering NA - - - - - - NA - -
Total 5.E-05 - - Arsenic Vinyl Chloride 4 - -

Groundwater Ingestion 7.E-05 - - TCE Vinyl Chloride 5 Manganese
Intermediate Zone Dermal Contact 2.E-06 - - - - TCE 0.07 - -

Inhalation - Showering NA - - - - - - NA - -
Total 7.E-05 - - TCE Vinyl Chloride 5 Manganese

Groundwater Ingestion 8.E-06 - - - - Arsenic 0.8 - -
Deep Zone Dermal Contact 4.E-09 - - - - - - 0.005 - -

Inhalation - Showering NA - - - - - - NA - -
Total 8.E-06 - - - - Arsenic 0.8 - -

Total Surface Soil 2.E-06 0.2
Total Shallow Zone Groundwater 5.E-05 4

Total Intermediate Zone Groundwater 7.E-05 5
Total Deep Zone Groundwater 8.E-06 0.8

Total across All  Exposure Media and Pathways 1.E-04 10
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Trespasser Surface Soil Ingestion 8.E-08 - - - - - - 0.007 - -

near Building 106 Pond Dermal Contact 7.E-09 - - - - - - 0.00008 - -
Inhalation NA - - - - - - NA - -
Total 9.E-08 - - - - - - 0.007 - -

Surface Soil Ingestion 1.E-07 - - - - - - 0.01 - -
Grass and Gravel Areas Dermal Contact 2.E-08 - - - - - - 0.00008 - -

Inhalation NA - - - - - - NA - -
Total 1.E-07 - - - - - - 0.01 - -

Surface Soil Ingestion 6.E-08 - - - - - - 0.005 - -
Building 106 Dermal Contact 8.E-09 - - - - - - 0.00005 - -

Inhalation NA - - - - - - NA - -
Total 7.E-08 - - - - - - 0.005 - -

Surface Soil Ingestion NA - - - - - - NA - -
Building 107 Dermal Contact NA - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total NA - - - - - - NA - -

Surface Water Ingestion 9.E-07 - - - - - - 0.04 - -
Building 106 Pond Dermal Contact 3.E-06 - - - - Vinyl chloride 0.04 - -

Total 4.E-06 - - - - Vinyl chloride 0.08 - -
Sediment Ingestion 1.E-06 - - - - - - 0.005 - -
Building 106 Pond Dermal Contact 3.E-09 - - - - - - 0.00003 - -

Total 1.E-06 - - - - - - 0.005 - -
Surface Water Ingestion 2.E-07 - - - - - - 0.04 - -
Tributary Dermal Contact 1.E-08 - - - - - - 0.05 - -

Total 2.E-07 - - - - - - 0.08 - -
Sediment Ingestion 9.E-08 - - - - - - 0.009 - -
Tributary Dermal Contact 1.E-08 - - - - - - 0.0002 - -

Total 1.E-07 - - - - - - 0.009 - -
Surface Water Ingestion NA - - - - - - 0.0008 - -
Mainstream Dermal Contact NA - - - - - - 0.0008 - -

Total NA - - - - - - 0.002 - -
Sediment Ingestion 1.E-07 - - - - - - 0.008 - -
Mainstream Dermal Contact 1.E-08 - - - - - - 0.0002 - -

Total 1.E-07 - - - - - - 0.008 - -
Total Surface Soil 3.E-07 0.02

Total Surface Water and Sediment 5.E-06 0.2
Total across All  Exposure Media and Pathways 6.E-06 0.2
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Child Recreational User Surface Soil Ingestion 9.E-08 - - - - - - 0.04 - -

near Building 106 Pond Dermal Contact 8.E-09 - - - - - - 0.0005 - -
Inhalation NA - - - - - - NA - -
Total 9.E-08 - - - - - - 0.04 - -

Surface Soil Ingestion 1.E-07 - - - - - - 0.0 - -
Grass and Gravel Areas Dermal Contact 2.E-08 - - - - - - 0.0005 - -

Inhalation NA - - - - - - NA - -
Total 1.E-07 - - - - - - 0.1 - -

Surface Soil Ingestion 6.E-08 - - - - - - 0.03 - -
Building 106 Dermal Contact 9.E-09 - - - - - - 0.0003 - -

Inhalation NA - - - - - - NA - -
Total 7.E-08 - - - - - - 0.03 - -

Surface Soil Ingestion NA - - - - - - NA - -
Building 107 Dermal Contact NA - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total NA - - - - - - NA - -

Surface Water Ingestion 1.E-06 - - - - - - 0.2 - -
Building 106 Pond Dermal Contact 5.E-07 - - - - - - 0.3 - -

Total 2.E-06 - - - - - - 0.5 - -
Sediment Ingestion 2.E-06 - - - - TCE 0.06 - -
Building 106 Pond Dermal Contact 4.E-09 - - - - - - 0.0002 - -

Total 2.E-06 - - - - TCE 0.06 - -
Surface Water Ingestion 2.E-07 - - - - - - 0.2 - -
Tributary Dermal Contact 2.E-08 - - - - - - 0.3 - -

Total 2.E-07 - - - - - - 0.5 - -
Sediment Ingestion 2.E-07 - - - - - - 0.1 - -
Tributary Dermal Contact 2.E-08 - - - - - - 0.001 - -

Total 2.E-07 - - - - - - 0.1 - -
Surface Water Ingestion NA - - - - - - 0.004 - -
Mainstream Dermal Contact NA - - - - - - 0.005 - -

Total NA - - - - - - 0.01 - -
Sediment Ingestion 2.E-07 - - - - - - 0.09 - -
Mainstream Dermal Contact 2.E-08 - - - - - - 0.001 - -

Total 2.E-07 - - - - - - 0.1 - -
Groundwater Ingestion 6.E-06 - - - - Arsenic 2 - -
Shallow Zone Dermal Contact 1.E-08 - - - - - - 0.03 - -

Inhalation - Showering NA - - - - - - NA - -
Total 6.E-06 - - Arsenic 2 - -

Groundwater Ingestion 8.E-06 - - - - TCE 3 Manganese
Intermediate Zone Dermal Contact 5.E-07 - - - - - - 0.07 - -

Inhalation - Showering NA - - - - - - NA - -
Total 9.E-06 - - - - TCE 3 Manganese

Groundwater Ingestion 1.E-06 - - - - - - 0.5 - -
Deep Zone Dermal Contact 1.E-09 - - - - - - 0.005 - -

Inhalation - Showering NA - - - - - - NA - -
Total 1.E-06 - - - - - - 0.5 - -

Total Surface Soil 3.E-07 0.1
Total Surface Water and Sediment 5.E-06 1

Total Shallow Zone Groundwater 6.E-06 2
Total Intermediate Zone Groundwater 9.E-06 3

Total Deep Zone Groundwater 1.E-06 0.5
Total across All  Exposure Media and Pathways 2.E-05 7
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Adult Recreational User Surface Soil Ingestion 3.E-08 - - - - - - 0.004 - -

near Building 106 Pond Dermal Contact 4.E-09 - - - - - - 0.00007 - -
Inhalation NA - - - - - - NA - -
Total 4.E-08 - - - - - - 0.005 - -

Surface Soil Ingestion 4.E-08 - - - - - - 0.01 - -
Grass and Gravel Areas Dermal Contact 1.E-08 - - - - - - 0.00007 - -

Inhalation NA - - - - - - NA - -
Total 6.E-08 - - - - - - 0.01 - -

Surface Soil Ingestion 2.E-08 - - - - - - 0.003 - -
Building 106 Dermal Contact 5.E-09 - - - - - - 0.00005 - -

Inhalation NA - - - - - - NA - -
Total 3.E-08 - - - - - - 0.003 - -

Surface Soil Ingestion NA - - - - - - NA - -
Building 107 Dermal Contact NA - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total NA - - - - - - NA - -

Surface Water Ingestion 1.E-07 - - - - - - 0.01 - -
Building 106 Pond Dermal Contact 7.E-07 - - - - - - 0.1 - -

Total 8.E-07 - - - - - - 0.2 - -
Sediment Ingestion 9.E-07 - - - - - - 0.006 - -
Building 106 Pond Dermal Contact 2.E-09 - - - - - - 0.00002 - -

Total 9.E-07 - - - - - - 0.006 - -
Surface Water Ingestion 2.E-08 - - - - - - 0.009 - -
Tributary Dermal Contact 4.E-08 - - - - - - 0.2 - -

Total 6.E-08 - - - - - - 0.2 - -
Sediment Ingestion 7.E-08 - - - - - - 0.01 - -
Tributary Dermal Contact 8.E-09 - - - - - - 0.0002 - -

Total 8.E-08 - - - - - - 0.01 - -
Surface Water Ingestion NA - - - - - - 0.0002 - -
Mainstream Dermal Contact NA - - - - - - 0.003 - -

Total NA - - - - - - 0.003 - -
Sediment Ingestion 8.E-08 - - - - - - 0.01 - -
Mainstream Dermal Contact 8.E-09 - - - - - - 0.0002 - -

Total 8.E-08 - - - - - - 0.01 - -
Groundwater Ingestion 4.E-06 - - - - Arsenic 0.5 - -
Shallow Zone Dermal Contact 2.E-08 - - - - - - 0.02 - -

Inhalation - Showering NA - - - - - - NA - -
Total 4.E-06 - - - - Arsenic 0.5 - -

Groundwater Ingestion 6.E-06 - - - - TCE 0.6 - -
Intermediate Zone Dermal Contact 1.E-06 - - - - - - 0.04 - -

Inhalation - Showering NA - - - - - - NA - -
Total 7.E-06 - - - - TCE 0.7 - -

Groundwater Ingestion 7.E-07 - - - - - - 0.1 - -
Deep Zone Dermal Contact 2.E-09 - - - - - - 0.003 - -

Inhalation - Showering NA - - - - - - NA - -
Total 7.E-07 - - - - - - 0.1 - -

Total Surface Soil 1.E-07 0.01
Total Surface Water and Sediment 2.E-06 0.4

Total Shallow Zone Groundwater 4.E-06 0.5
Total Intermediate Zone Groundwater 7.E-06 0.7

Total Deep Zone Groundwater 7.E-07 0.1
Total across All  Exposure Media and Pathways 1.E-05 2
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Total Recreational Risks Surface Soil Ingestion 1.E-07 - - - - - - NA - -

near Building 106 Pond Dermal Contact 1.E-08 - - - - - - NA - -
Inhalation NA - - - - - - NA - -
Total 1.E-07 - - - - - - NA - -

Surface Soil Ingestion 2.E-07 - - - - - - NA - -
Grass and Gravel Areas Dermal Contact 3.E-08 - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total 2.E-07 - - - - - - NA - -

Surface Soil Ingestion 9.E-08 - - - - - - NA - -
Building 106 Dermal Contact 1.E-08 - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total 1.E-07 - - - - - - NA - -

Surface Soil Ingestion NA - - - - - - NA - -
Building 107 Dermal Contact NA - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total NA - - - - - - NA - -

Surface Water Ingestion 1.E-06 - - - - - - NA - -
Building 106 Pond Dermal Contact 1.E-06 - - - - - - NA - -

Total 3.E-06 - - - - Vinyl Chloride NA - -
Sediment Ingestion 3.E-06 - - - - TCE NA - -
Building 106 Pond Dermal Contact 5.E-09 - - - - - - NA - -

Total 3.E-06 - - - - TCE NA - -
Surface Water Ingestion 2.E-07 - - - - - - NA - -
Tributary Dermal Contact 6.E-08 - - - - - - NA - -

Total 3.E-07 - - - - - - NA - -
Sediment Ingestion 3.E-07 - - - - - - NA - -
Tributary Dermal Contact 2.E-08 - - - - - - NA - -

Total 3.E-07 - - - - - - NA - -
Surface Water Ingestion NA - - - - - - NA - -
Mainstream Dermal Contact NA - - - - - - NA - -

Total NA - - - - - - NA - -
Sediment Ingestion 3.E-07 - - - - - - NA - -
Mainstream Dermal Contact 2.E-08 - - - - - - NA - -

Total 3.E-07 - - - - - - NA - -
Groundwater Ingestion 1.E-05 - - - - Arsenic NA - -
Shallow Zone Dermal Contact 4.E-08 - - - - - - NA - -

Inhalation - Showering NA - - - - - - NA - -
Total 1.E-05 - - - - Arsenic NA - -

Groundwater Ingestion 1.E-05 - - - - TCE NA - -
Intermediate Zone Dermal Contact 2.E-06 - - - - - - NA - -

Inhalation - Showering NA - - - - - - NA - -
Total 2.E-05 - - - - TCE NA - -

Groundwater Ingestion 2.E-06 - - - - Arsenic NA - -
Deep Zone Dermal Contact 3.E-09 - - - - - - NA - -

Inhalation - Showering NA - - - - - - NA - -
Total 2.E-06 - - - - Arsenic NA - -

Total Surface Soil 4.E-07 NA
Total Surface Water and Sediment 7.E-06 NA

Total Shallow Zone Groundwater 1.E-05 NA
Total Intermediate Zone Groundwater 2.E-05 NA

Total Deep Zone Groundwater 2.E-06 NA
Total across All  Exposure Media and Pathways 4.E-05 NA
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Future Child Resident Surface Soil Ingestion 2.E-06 - - - - - - 0.7 - -

near Building 106 Pond Dermal Contact 6.E-08 - - - - - - 0.004 - -
Inhalation NA - - - - - - NA - -
Total 2.E-06 - - - - Arsenic 0.8 - -

Surface Soil Ingestion 2.E-06 - - - - - - 1 - -
Grass and Gravel Areas Dermal Contact 2.E-07 - - - - - - 0.004 - -

Inhalation NA - - - - - - NA - -
Total 2.E-06 - - - - - - 1 - -

Surface Soil Ingestion 1.E-06 - - - - - - 0.5 - -
Building 106 Dermal Contact 7.E-08 - - - - - - 0.002 - -

Inhalation NA - - - - - - NA - -
Total 1.E-06 - - - - - - 0.5 - -

Surface Soil Ingestion NA - - - - - - NA - -
Building 107 Dermal Contact NA - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total NA - - - - - - NA - -

Surface Water Ingestion 1.E-06 - - - - - - 0.2 - -
Building 106 Pond Dermal Contact 5.E-07 - - - - - - 0.3 - -

Total 2.E-06 - - - - - - 0.5 - -
Sediment Ingestion 2.E-06 - - - - TCE 0.06 - -
Building 106 Pond Dermal Contact 3.E-09 - - - - - - 0.0001 - -

Total 2.E-06 - - - - TCE 0.06 - -
Surface Water Ingestion 2.E-07 - - - - - - 0.2 - -
Tributary Dermal Contact 2.E-08 - - - - - - 0.3 - -

Total 2.E-07 - - - - - - 0.5 - -
Sediment Ingestion 2.E-07 - - - - - - 0.1 - -
Tributary Dermal Contact 1.E-08 - - - - - - 0.001 - -

Total 2.E-07 - - - - - - 0.1 - -
Surface Water Ingestion NA - - - - - - 0.004 - -
Mainstream Dermal Contact NA - - - - - - 0.005 - -

Total NA - - - - - - 0.01 - -
Sediment Ingestion 2.E-07 - - - - - - 0.09 - -
Mainstream Dermal Contact 1.E-08 - - - - - - 0.001 - -

Total 2.E-07 - - - - - - 0.09 - -
Groundwater Ingestion 3.E-05 - - Arsenic Vinyl Chloride 13 Aluminum,  Arsenic,  Iron, 

Manganese
Shallow Zone Dermal Contact 1.E-07 - - - - - - 0.2 - -

Inhalation - Showering 8.E-08 - - - - - - 0.03 - -

Total 3.E-05 - - Arsenic Vinyl Chloride 13 Aluminum,  Arsenic,  Iron, 
Manganese

Groundwater Ingestion 5.E-05 - - TCE Vinyl Chloride 17 Manganese
Intermediate Zone Dermal Contact 5.E-06 - - - - TCE 0.7 - -

Inhalation - Showering 1.E-05 - - - - TCE 0.7 - -
Total 6.E-05 - - TCE Vinyl Chloride 18 Manganese

Groundwater Ingestion 6.E-06 - - - - Arsenic 3 - -
Deep Zone Dermal Contact 1.E-08 - - - - - - 0.05 - -

Inhalation - Showering NA - - - - - - NA - -
Total 6.E-06 - - - - Arsenic 3 - -

Total Surface Soil 5.E-06 2
Total Surface Water and Sediment 5.E-06 1

Total across All  Exposure Media and Pathways 1.E-04 37
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Future Adult Resident Surface Soil Ingestion 6.E-07 - - - - - - 0.08 - -

near Building 106 Pond Dermal Contact 2.E-08 - - - - - - 0.0004 - -
Inhalation NA - - - - - - NA - -
Total 6.E-07 - - - - - - 0.08 - -

Surface Soil Ingestion 8.E-07 - - - - - - 0.1 - -
Grass and Gravel Areas Dermal Contact 6.E-08 - - - - - - 0.0004 - -

Inhalation NA - - - - - - NA - -
Total 9.E-07 - - - - - - 0.1 - -

Surface Soil Ingestion 4.E-07 - - - - - - 0.06 - -
Building 106 Dermal Contact 3.E-08 - - - - - - 0.0003 - -

Inhalation NA - - - - - - NA - -
Total 5.E-07 - - - - - - 0.06 - -

Surface Soil Ingestion NA - - - - - - NA - -
Building 107 Dermal Contact NA - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total NA - - - - - - NA - -

Surface Water Ingestion 1.E-07 - - - - - - 0.01 - -
Building 106 Pond Dermal Contact 7.E-07 - - - - - - 0.1 - -

Total 8.E-07 - - - - - - 0.2 - -
Sediment Ingestion 9.E-07 - - - - - - 0.006 - -
Building 106 Pond Dermal Contact 1.E-09 - - - - - - 0.00001 - -

Total 9.E-07 - - - - - - 0.006 - -
Surface Water Ingestion 2.E-08 - - - - - - 0.01 - -
Tributary Dermal Contact 4.E-08 - - - - - - 0.2 - -

Total 6.E-08 - - - - - - 0.2 - -
Sediment Ingestion 7.E-08 - - - - - - 0.01 - -
Tributary Dermal Contact 5.E-09 - - - - - - 0.0001 - -

Total 8.E-08 - - - - - - 0.01 - -
Surface Water Ingestion NA - - - - - - 0.0002 - -
Mainstream Dermal Contact NA - - - - - - 0.003 - -

Total NA - - - - - - 0.003 - -
Sediment Ingestion 8.E-08 - - - - - - 0.01 - -
Mainstream Dermal Contact 5.E-09 - - - - - - 0.0001 - -

Total 8.E-08 - - - - - - 0.01 - -
Groundwater Ingestion 5.E-05 - - Arsenic - - 6 Iron
Shallow Zone Dermal Contact 2.E-07 - - - - - - 0.1 - -

Inhalation - Showering 5.E-08 - - - - - - 0.006 - -
Total 5.E-05 - - Arsenic - - 6 Iron

Groundwater Ingestion 8.E-05 - - TCE Vinyl Chloride, Arsenic 8 Manganese
Intermediate Zone Dermal Contact 9.E-06 - - - - TCE 0 - -

Inhalation - Showering 8.E-06 - - - - TCE 0.1 - -
Total 9.E-05 - - TCE Vinyl Chloride, Arsenic 8 Manganese

Groundwater Ingestion 9.E-06 - - - - Arsenic 1 - -
Deep Zone Dermal Contact 2.E-08 - - - - - - 0.03 - -

Inhalation - Showering NA - - - - - - NA - -
Total 9.E-06 - - - - Arsenic 1 - -

Total Surface Soil 2.E-06 0.2
Total Surface Water and Sediment 2.E-06 0.4

Total Shallow Zone Groundwater 5.E-05 6
Total Intermediate Zone Groundwater 9.E-05 8

Total Deep Zone Groundwater 9.E-06 1
Total across All  Exposure Media and Pathways 2.E-04 16
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and ≤ 1E-5
Total Residential Risks Surface Soil Ingestion 2.E-06 - - - - Arsenic NA - -

near Building 106 Pond Dermal Contact 8.E-08 - - - - - - NA - -
Inhalation NA - - - - - - NA - -
Total 2.E-06 - - - - Arsenic NA - -

Surface Soil Ingestion 3.E-06 - - - - Arsenic NA - -
Grass and Gravel Areas Dermal Contact 2.E-07 - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total 3.E-06 - - - - Arsenic NA - -

Surface Soil Ingestion 2.E-06 - - - - - - NA - -
Building 106 Dermal Contact 1.E-07 - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total 2.E-06 - - - - - - NA - -

Surface Soil Ingestion NA - - - - - - NA - -
Building 107 Dermal Contact NA - - - - - - NA - -

Inhalation NA - - - - - - NA - -
Total NA - - - - - - NA - -

Surface Water Ingestion 1.E-06 - - - - - - NA - -
Building 106 Pond Dermal Contact 1.E-06 - - - - - - NA - -

Total 3.E-06 - - - - Vinyl Chloride NA - -
Sediment Ingestion 3.E-06 - - - - TCE NA - -
Building 106 Pond Dermal Contact 4.E-09 - - - - - - NA - -

Total 3.E-06 - - - - TCE NA - -
Surface Water Ingestion 2.E-07 - - - - - - NA - -
Tributary Dermal Contact 6.E-08 - - - - - - NA - -

Total 3.E-07 - - - - - - NA - -
Sediment Ingestion 3.E-07 - - - - - - NA - -
Tributary Dermal Contact 2.E-08 - - - - - - NA - -

Total 3.E-07 - - - - - - NA - -
Surface Water Ingestion NA - - - - - - NA - -
Mainstream Dermal Contact NA - - - - - - NA - -

Total NA - - - - - - NA - -
Sediment Ingestion 3.E-07 - - - - - - NA - -
Mainstream Dermal Contact 2.E-08 - - - - - - NA - -

Total 3.E-07 - - - - - - NA - -
Groundwater Ingestion 9.E-05 - - Arsenic Vinyl Chloride NA - -
Shallow Zone Dermal Contact 3.E-07 - - - - - - NA - -

Inhalation - Showering 1.E-07 - - - - - - NA - -
Total 9.E-05 - - Arsenic Vinyl Chloride NA - -

Groundwater Ingestion 1.E-04 - - TCE Vinyl Chloride, Arsenic NA - -
Intermediate Zone Dermal Contact 1.E-05 - - - - TCE NA - -

Inhalation - Showering 2.E-05 - - TCE - - NA - -
Total 2.E-04 - - TCE Vinyl Chloride, Arsenic NA - -

Groundwater Ingestion 2.E-05 - - - - Arsenic NA - -
Deep Zone Dermal Contact 3.E-08 - - - - - - NA - -

Inhalation - Showering NA - - - - - - NA - -
Total 2.E-05 - - - - Arsenic NA - -

Total Surface Soil 7.E-06 NA
Total Surface Water and Sediment 7.E-06 NA

Total Shallow Zone Groundwater 9.E-05 NA
Total Intermediate Zone Groundwater 2.E-04 NA

Total Deep Zone Groundwater 2.E-05 NA
Total across All  Exposure Media and Pathways 3.E-04 NA
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8.0  ECOLOGICAL RISK ASSESSMENT 

The goal of this SERA for SWMU 8 – Building 106 Pond Area is to evaluate the potential for adverse 

ecological impacts of site-related contamination.  The goal of this SERA was accomplished by identifying 

the COPCs detected at concentrations that exceed screening levels, identifying the locations of these 

exceedances, and concluding whether or not further investigation and/or remedial action at SWMU 8 at 

NSWC Crane is warranted from an ecological perspective.   

 

8.1 INTRODUCTION 

The SERA methodology used at NSWC Crane is in accordance with the following guidance documents: 

 

• Department of Navy Environmental Policy Memorandum 97-04: Use of Ecological Risk Assessments 

dated May 16, 1997.  

 

• Navy Policy for Conducting Ecological Risk Assessment (Navy, 1999). 

 

• Final Guidelines for Ecological Risk Assessment (U.S. EPA, 1998). 

 

• Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting 

Ecological Risk Assessments (U.S. EPA, 1997c).   

 

This SERA consists of Steps 1, 2, and 3a of the eight-step ecological risk evaluation process discussed in 

U.S. EPA guidance (1997c and 1998) and the Navy Policy for Conducting Ecological Risk Assessments 

(ERAs) (1999).  These eight steps consist of Steps 1 and 2, which constitute a SERA, followed by four 

additional steps, which constitute a baseline ERA (BERA), and conclude with Step 8, a risk management 

evaluation.  Step 3a is technically the first step of the BERA and consists of a refinement of the 

conservative exposure assumptions, but it is included in this SERA in accordance with Navy guidance.  

Steps 3b through 7 are conducted if additional evaluations or investigations are necessary.  Aspects of 

Step 8, risk management, are addressed throughout the ERA process, in cooperation with the Region 5 

regulators.  

 

A schematic diagram of the general risk assessment process is provided in Figure 8-1.  In addition, 

Figures 8-2, 8-3, and 8-4 are flow charts that summarize the ERA process used to evaluate risks for 
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ecological receptors exposed to chemicals in surface soil, sediment, and surface water, respectively.  

These flow charts are discussed later in this SERA. 

 

8.2 SCREENING-LEVEL PROBLEM FORMULATION 

The screening-level problem formulation is the first step of the SERA and includes identification of 

potential receptor groups, COPCs, and the mechanisms for contaminant fate, transport, and toxicity.  

Determination of the complete exposure pathways that exist at a site is accomplished at this point to 

facilitate receptor selection.  The problem formulation process enables the risk assessor to identify the 

ecological resources to be protected (known as assessment endpoints); the measurements that were 

used to evaluate risks to those resources (known as measures of effects); and the chemicals, geographic 

areas, and environmental media relevant to the risk assessment.   

 

As part of receptor identification, site habitats and potential ecological receptors are described.  These 

characteristics, as they apply to ecological risk, are described in the following subsections. 

 

8.2.1 Environmental Setting 

8.2.1.1 Basewide Environmental Setting 

A biological characterization of NSWC Crane, including a list of plants and animals found at the facility, is 

presented in the Installation Assessment (IA) (Army, 1978) and the IAS (NEESA, 1983) and is 

summarized in the EMRs (Halliburton NUS, 1992a and 1992b).  A list of the species that may inhabit 

NSWC Crane and are protected under the United States Endangered Species Act, Indiana Department of 

Natural Resources Heritage Data Center, or the United States Fish and Wildlife Service is summarized in 

the RCRA Facility Permit and below.  The following paragraphs briefly summarize the environmental 

setting at the base. 

 

Eighty percent of NSWC Crane’s 63,000 acres is classified as Central Hardwoods Forest of the United 

States (NEESA, 1983).  In addition, some former agricultural fields are in various stages of succession.  

Open spaces on dry upland sites contain almost pure stands of grasses with some clumps of woody 

plants such as persimmon, sassafras, and sumac.  Wetter sites have river birch, willow, sycamore, and 

cottonwood.  Hillside communities have mostly hickory, white and black oak, red and sugar maple, tulip 

poplar, ash, and beech (NEESA, 1983).   

 

The great variety of habitats at NSWC Crane (i.e., many stages of forest succession, streams, ponds, 

Lake Greenwood, grassy open spaces) lead to great diversity of animal species (NEESA, 1983).  These 
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species include but are not limited to mammals such as white-tailed deer, beaver, coyote, hawks, red fox, 

rabbits, raccoons, and mice; birds such as ducks, geese, wild turkey, bobwhite quail, red-tailed hawks, 

and American robins; and various amphibians, reptiles, fish, and invertebrates.  

 

Six main creeks receive drainage in five separate drainage basins at NSWC Crane: Furst Creek, Sulphur 

Creek, Little Sulphur Creek, Boggs Creek, Turkey Creek, and Seed Tick Creek.  There also are many 

smaller streams, creeks, and drainage ditches located at the facility, along with several small man-made 

ponds and one large lake (Lake Greenwood).  Lake Greenwood is the source of potable water for NSWC 

Crane.  Surface water from the facility eventually discharges to the East Fork of the White River, which is 

located south of the facility. 

 

Threatened and Endangered Species 

The Endangered Species Management Plan for NSWC Crane (Comarco Systems, Inc., 2000) identified 

the federal and State threatened and endangered species and species of special concern potentially 

present at NSWC Crane.  Information included in the Endangered Species Management Plan was 

obtained from studies and surveys conducted by the Navy and other agencies and groups such as 

universities and research institutions.  A small subset of these studies include the Inventory of Neotropical 

Migratory Birds, Mist Net and Radiotelemetry Surveys for the Indiana bat,  Bobcat Trapping, Rattlesnake 

Survey, Purdue University Wildlife Studies, and several fish surveys and bird counts.  These studies and 

others that were used in compiling the list of endangered species present at NSWC Crane are described 

in more detail in the Endangered Species Management Plan (Comarco Systems, Inc., 2000) and below.   

 

The Indiana bat and bald eagle are the only federally threatened or endangered species documented to 

occur at NSWC Crane.  The bald eagle is not likely present at SWMU 8 due to a lack of vast expanses of 

open water (i.e., the preferred hunting habitat for the bald eagle).  No mist nets were located at SWMU 8 

during the Mist Net and Radiotelemetry Surveys for the Indiana bat; however, two mist net sites were 

located in the Main Stream Tributary to Boggs Creek adjacent to SWMU 13, which is close to SWMU 8.  

No Indiana bats were captured at these two locations between May 18 and July 11, 1998.  Therefore, 

although Indiana bats have been captured at NSWC Crane, their presence surrounding SWMU 8 has not 

been documented. 

 

In addition, a number of State endangered and federal and State species of concern have been listed for 

NSWC Crane (Comarco Systems, Inc., 2000).  The State endangered species list includes two mammals 

(bobcat and Indiana bat), one reptile (timber rattlesnake), and several birds (bald eagle, osprey, 

loggerhead shrike, yellow-crowned night-heron, Virginia rail, king rail, and Henslow’s sparrow).  The 
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Indiana Division of Fish and Wildlife website (http://www.in.gov/dnr/fishwild/endangered/e-list.htm) was 

reviewed to verify that no changes in the status of these species had occurred since October 2000.  This 

list is much larger than that presented in Comarco Systems, Inc. (2000) and is not reiterated here.   

 

Boggs Creek and Turkey Creek discharge off site to the East Fork of the White River.  River otters, a 

State endangered species, are being reintroduced to Indiana.  The otters are expanding from their 

original release sites into other watersheds including the East Fork of the White River [Indiana 

Department of Natural Resources (IDNR), 2004].  Also, the East Fork of the White River is the site of an 

ongoing study of lake sturgeon populations, another state endangered species (IDNR, 2004).  Finally, 

spotted darters, a State species of special concern, has been found in the East Fork of the White River 

(IDNR, 2000).  Other threatened, endangered, or special concern species also may be present in the 

water bodies just off site of Crane as well.  For example, a survey of the freshwater mussel species 

present in the East Fork of the White River was initiated in 2003; however, results are not yet available. 

 

8.2.1.2 Site-Specific Environmental Setting 

Appendix J.1 presents the ecological assessment checklist, a figure presenting the different ecological 

habitats at the SWMU (Figure J-1), an aerial photograph of SWMU 8 that indicates the SWMU boundaries 

(Figure J-2), and an aerial photograph showing a 1-mile radius around SWMU 8 (Figure J-3). 

 

SWMU 8 is located in the Load and Fill Area near the western boundary of NSWC Crane, approximately 

midway between the northern and southern boundaries of the facility.  The SWMU is located within the 

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

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

the southwest (see Figure 1-2).  Site features associated with SWMU 8 are included on Figure 1-3. 

 

According to the ecological assessment checklist (Appendix J.1), the wooded area within the boundary of 

SWMU 8 is a sloping woodlot with trees that include black oak, red oak, sycamore, tulip poplar, black 

locust, red maple, black walnut, sassafras, hawthorn, flowering dogwood, and American elm.  The only 

shrub/scrub vegetation present on the site is under the wooded area.  There are several maintained 

grassy areas associated with buildings and transmission line corridors (Figure J-1). 

 

An artificially created, unlined pond (Building 106 Pond) is located adjacent to the wooded area in SWMU 

8 (see Figure J-1).  The pond is approximately 0.1 acre in size and approximately 5 feet deep.  As can be 

seen in Photo D in Appendix J.1, it is void of emergent or any other aquatic vegetation.  There were also 

no macroinvertebrates, fish, birds, or mammals observed in or near the pond.  In the past, the pond 
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received wastewater from Buildings 106 and 107.  However, it does not currently receive discharge water 

or surface runoff, nor does it have a discharge point.  The Marten County Soil Survey considers this site 

to be poor to very poor for supporting wetland plants and very poor for supporting wetland wildlife. 

 

In the mid 1970s, a steel phosphatizing process was performed in Building 106 that involved the use of 

zinc phosphate.  A cleaning process conducted in this building consisted of a caustic wash, a TCE 

degreaser, and a hydrochloric acid wash.   

 

Prior to 1972, untreated wastewater was pumped into the Building 106 Pond which sometimes 

overflowed into the sanitary sewer.  After 1972, the pond was connected to a neutralizing system that 

discharged to the sanitary sewer (NEESA, 1983).  The solutions that discharged to the pond had an 

extremely high pH (11.0) and contained explosives, heavy metals, oil, and grease.  Discharges into the 

floor drains that lead to the pond may have contained TCE, PCP, paint residue, and heavy metals. 

 

Wood and metal boxes were refinished in Building 107.  They were cleaned with TCE and PCP, and the 

overflow from this cleaning process flowed to the pond. 

 

A former drum storage area was located south of Building 106 in an open area.  The drums were believed 

to contain metals, organic solvents and fuels, pesticides, herbicides, and/or PCBs that may have spilled 

or leached into the surface soil. 

 

Intermittent surface drainages flow south and southeast and converge to a single Main Stream that gains 

volume from other intermittent sources until it enters Boggs Creek.  Some of the drainage ditches are only 

wet during and immediately after rain events.  Appendix A presents photographs of many of the surface 

water and sediment sample locations that may have ponded water during dry periods.   

 

8.2.2 Contaminants, Ecotoxicity, and Fate and Transport 

Based on the historical site data and sampling, the following parameters are among the site-related 

chemical contaminants known to be present or potentially present in environmental media at SWMU 8: 

 

• VOCs 

• SVOCs 

• Inorganics 
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8.2.2.1 Physical and Chemical Characteristics 

Physical and chemical characteristics of contaminants may affect their mobility, transport, and 

bioavailability in the environment.  These characteristics include bioaccumulation factors (BAFs), organic 

carbon partition coefficients, and octanol-water partition coefficients.  The physical and chemical 

characteristics of the different chemical classes present in SWMU 8 media are presented in Appendix J.2. 

 

8.2.3 Potential Exposure Pathways 

Section 1.2 of this RFI describes the operational history, deposition mechanisms, and potential 

contaminant migration patterns for SWMU 8.  Section 1.3 presents detailed descriptions of previous 

investigations and the potential sources of contamination for SWMU 8.  The contaminants from these 

sources may have migrated to soil, sediment, surface water, and/or groundwater via various transport 

pathways (e.g., particulate emissions, runoff, leaks, direct discharge, etc.).   

 

8.2.3.1 Surface Soil 

Several groups of terrestrial ecological receptors can be exposed to contaminants in surface soil.  

Invertebrates such as earthworms are exposed to contaminants as they move through the soil and ingest 

soil particles while searching for food.  Plants are exposed to contaminants via direct contact as 

contaminants are absorbed through the roots.  Contaminants are then translocated to different parts of 

the plants (e.g., leaves, seeds).  These pathways are evaluated in the SERA.   

 

Small mammals may be exposed to contaminants in soil via several exposure routes.  They may be 

exposed by direct contact as they search for food or burrow into the soil.  Exposure of terrestrial wildlife to 

contaminants in the soil via dermal contact is unlikely to represent a major exposure pathway because 

fur, feathers, and chitinous exoskeletons are expected to minimize transfer of contaminants across 

dermal tissue.  Therefore, the dermal pathway was not evaluated in the SERA.  Small mammals also may 

be exposed to contaminants in the soil via incidental ingestion of soil and ingestion of plants and/or 

invertebrates that have accumulated contaminants from the soil.  These pathways are evaluated in the 

SERA.    

 

Larger predatory species such as the red fox and red-tailed hawk can be indirectly exposed to soil 

contaminants by ingesting small mammals that have accumulated contaminants from soil.  These 

pathways were not evaluated in the SERA for the reasons discussed in Section 8.2.4.1. 
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8.2.3.2 Groundwater 

Ecological receptors are not directly exposed to contaminants in groundwater at the site.  Exposure to 

groundwater discharging as a seep or directly to a surface water body represents a complete exposure 

pathway and is evaluated as part of the surface water pathway.  

 

8.2.3.3 Surface Water/Sediment 

As mentioned above, contaminants in groundwater may discharge as a seep that flows into surface water 

or may discharge directly into a surface water body.  Contaminants in soil may also enter the intermittent 

drainage channels at SWMU 8 via overland flow.  

 

The aquatic habitat at SWMU 8 consists of small and intermittent drainage ditches and Tributaries that 

drain SWMU 8 water runoff to Boggs Creek.  Although the small Tributaries are typically wet during rain 

events only, these drainage ways contribute water and sediments to Boggs Creek.  Fish could be 

exposed to chemical contamination by direct contact with, and ingestion of, contaminated surface water 

or sediments.  Piscivorous wildlife may consume fish that have accumulated chemicals from surface 

water and sediment.  Although it is somewhat unlikely that piscivorous wildlife will obtain significant 

portions of their diet from these surface water sources, there is the possibility of several pools of standing 

water that may contain small fish.  Therefore, this exposure pathway was evaluated in this SERA. 

 

8.2.3.4 Air 

Inhalation of particulates by mammals and birds is not considered a complete pathway at SWMU 8 

because there are no activities causing air contamination.  Also, inhalation pathways are not typically 

evaluated in SERAs because of the uncertainty inherent in estimating exposure levels and toxicological 

effects.  Therefore, the air inhalation pathway is not evaluated in the SERA. 

 

8.2.4 Endpoints 

8.2.4.1 Assessment Endpoints 

Assessment endpoints are explicit expressions of the environmental values that are to be protected (U.S. 

EPA, 1997c).  The selection of these endpoints is based on the habitats present, the migration pathways 

of probable contaminants, and the relevant exposure routes for the receptors.  
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As already discussed in 8.2.1.2, the habitat at SWMU 8 consists of grassy and wooded areas, but much of 

the SWMU is covered by roads, parking areas, and buildings.  The drainageways adjacent to the site are 

intermittent, but may have some pools throughout the year.  Based on the habitats at SWMU 8, the 

assessment endpoints include protection of the following groups of receptors from adverse effects of 

contaminants on their growth, survival, and reproduction: 

 

• Soil invertebrates 

• Terrestrial vegetation 

• Herbivorous birds and mammals 

• Soil invertebrate-eating birds and mammals 

• Piscivorous birds and mammals 

• Carnivorous birds and mammals 

• Benthic macroinvertebrates 

• Fish 

• Amphibians and reptiles 

 

The following paragraphs discuss the reasons that the above assessment endpoints were selected for 

evaluation in the SERA. 

 

Soil Invertebrates: Soil invertebrates are present in the soil at SWMU 8.  They aid in the formation of soil 

and the redistribution and decomposition of organic matter in the soil, and they serve as a food source for 

higher trophic-level organisms.  They also can accumulate bioaccumulative contaminants that can then 

be transferred to the higher trophic-level organisms that consume soil invertebrates.  

 

Terrestrial Vegetation: Terrestrial vegetation at SWMU 8 consists of grasses, shrubs, and trees.  They 

serve as a food source and provide shade and cover for many organisms, and they help to prevent soil 

erosion, among other important functions.  They also can accumulate some contaminants that can then 

be transferred to the higher trophic-level organisms that consume plants.   

 

Herbivorous Birds and Mammals: Herbivorous birds and mammals (i.e., animals that consume only plant 

tissue) forage in some portions of SWMU 8.  Their role in the community is essential because, without 

them, higher trophic levels could not exist (Smith, 1966).  They may be exposed to and accumulate 

contaminants present in the plants they consume. 
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Soil Invertebrate-Eating Birds and Mammals: Soil invertebrate-eating birds and mammals are present 

throughout the base in different terrestrial habitats (e.g., forested, open field) and are present at SWMU 8.  

These are considered first-level carnivores, and they serve as a food source for higher trophic-level 

carnivores.  They may be exposed to and accumulate contaminants present in the food items they 

consume. 

 

Piscivorous Birds and Mammals:  Piscivorous birds and mammals are present throughout the base along 

the Tributaries and drainageways and are present at SWMU 8.  These are considered second-level 

carnivores, and they serve as a food source for higher trophic-level carnivores.  They may be exposed to 

and accumulate contaminants present in the food items they consume. 

 

Carnivorous Birds and Mammals: Carnivorous birds and mammals consist of birds and mammals that 

consume other mammals and birds.  Soil invertebrate-eating birds and mammals that are present 

throughout the base in different terrestrial habitats (e.g., forested, open field) are considered first-level 

carnivores and serve as a food source for higher trophic-level carnivores.  Finally, carnivorous birds and 

mammals that feed on other birds and mammals are at the top of the food chain.  The top carnivores 

typically are less densely distributed than the herbivores and first-level carnivores because they require a 

larger area to hunt for their food.  All of the carnivores may be exposed to and accumulate contaminants 

that are present in the food items they consume. 

 

Benthic Macroinvertebrates: Benthic macroinvertebrates are similar to soil invertebrates in that they serve 

as a food source for higher trophic-level organisms (i.e., fish, amphibians, birds, mammals).  Their 

presence in the intermittent drainageways will be ephemeral because of a lack of suitable habitat and 

water flow.   

 

Fish:  Fish could be present in the drainageways leading away from SWMU 8 because there is the 

potential for pools of standing water to remain during dry periods.  Fish may be exposed to and 

accumulate contaminants from the food items they consume or from the surface water in which they live.   

 

Amphibians and Reptiles: Amphibians are expected to inhabit water bodies and the surrounding areas, 

and reptiles can inhabit both aquatic environments and terrestrial habitats.  Amphibians and reptiles feed 

primarily on invertebrates, plants, fish, and/or small mammals.  They are exposed to and can accumulate 

contaminants from the food items they consume or from the surface water, sediment, or surface soil in 

which they live. 
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Not all of the potential assessment endpoints listed above were evaluated in the SERA.  As indicated in 

U.S. EPA guidance (U.S. EPA, 1997c), “it is not practical or possible to directly evaluate risks to all of the 

individual components of the ecosystem at a site.  Instead, assessment endpoints focus the risk 

assessment on particular components of the ecosystem that could be adversely affected by contaminants 

from the site.”  Therefore, the SERA will focus on the endpoints that will tend to yield the highest risks, 

which should then account for endpoints that will have lower risks.   

 

For example, large predatory species were not selected as assessment endpoints because, with the 

presence of many roads and paved areas, and with the small size of the site (approximately 5.8 acres), 

the contaminated area is much smaller than the home range of these animals.  As shown in Figure 2-1, 

many of the samples collected in the contaminated area are under Buildings 106 and 107 or are in the 

gravel parking areas and roadways.  These areas are not suitable habitat for the small birds and 

mammals that large predatory species consume.  Samples were only collected in areas of suspected 

contamination.  Because of the limited amount of food large predators would consume from the 

contaminated areas of SWMU 8, risks would be negligible.  Also, omnivores were not selected as 

assessment endpoints because exposure to contaminants in plants is greatest for herbivores, and 

exposure to contaminants in animals is greatest for insectivores.  Therefore, omnivores were protected by 

protecting herbivores and insectivores. 

 

8.2.4.2 Measurement Endpoints 

Measurement endpoints are estimates of measurable biological impacts (e.g., mortality, growth, and 

reproduction) that are used to evaluate the assessment endpoints.  The following measures of effects 

were used to evaluate the assessment endpoints in the SERA: 

 

• Soil screening values - Mortality, growth, and reproduction of plants and soil invertebrates were 

evaluated by comparing the measured concentrations of chemicals in surface soil to screening values 

designed to be protective of ecological receptors. 

 

• Wildlife toxicity reference values (TRVs) - Mortality, reproductive, and/or developmental effects of 

birds and mammals were evaluated by comparing the estimated dose incurred (based on 

conservative and average assumptions) from ingestion of contaminants in surface water, sediment, 

surface soil, plants, and invertebrates to wildlife TRVs.   

 

• Sediment screening values - Mortality and other adverse effects (e.g., growth, feeding rates, and 

behavioral changes) of benthic macroinvertebrates were evaluated by comparing the measured 
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concentrations of chemicals in sediment to screening values designed to be protective of ecological 

receptors.  

 

• Surface water screening values - Mortality and other adverse effects (e.g., growth, feeding rates, and 

behavioral changes) of aquatic organisms were evaluated by comparing the measured 

concentrations of chemicals in surface water to screening values designed to be protective of 

ecological receptors. 

 

8.2.4.3 Selection of Receptor Species 

Many receptors in the soil environments at SWMU 8 are typically grouped into general categories such as 

invertebrates and vegetation.  This is a reflection of the nature of the threshold values, effects values, or 

criteria typically used to characterize risk for such organisms.  However, for vertebrate receptors, 

selection of a representative species is required so that risks incurred by intake through eating and 

drinking can be estimated to these upper-level species. 
  
Ingestion is the primary route of exposure for most mammals and birds.  The selection of species used to 

represent the receptor groups identified in Section 8.2.4.1 was based on considerations of their preferred 

habitat, body size, sensitivity to contaminants, home range, abundance, commercial or sport utilization, 

legal status, and functional role (e.g., predators).  The availability of exposure parameters such as body 

mass, feeding rate, and drinking rate may also be a factor in selecting surrogate species.  The following 

surrogate species were used in the food-chain modeling: 
 

• Herbivorous mammal - meadow vole 

• Herbivorous bird -  bobwhite quail 

• Insectivorous mammal - short tail shrew 

• Insectivorous bird - American woodcock 

• Piscivorous mammal - Mink 

• Piscivorous bird - Belted kingfisher 

 

Receptor profiles for each of these species are presented in Appendix J.3. 
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8.2.4.4 Conceptual Model  

A conceptual model in problem formulation is a written description and visual representation of predicted 

relationships between ecological entities and the stressors to which they may be exposed.  The 

conceptual model consists of two primary components:  predicted relationships among stressor, 

exposure, and assessment endpoint response and a diagram that illustrates the relationships (U.S. EPA, 

1998). 

 

The primary sources of known or potential contamination at SWMU 8 were identified based on past 

operational practices and the physical characteristics of the site.  As discussed in Section 1.0, the primary 

sources of contamination have been identified as floor drainage from the Building 106 caustic wash 

process, paint booths, and energetics from load and fill operations into the Building 106 Pond; floor 

drainage from the Building 107 box refinishing process and energetics from load and fill operations into 

the Building 106 Pond; floor drainage and overflow of oil stored in Buildings 106 and 107 into the Building 

106 Pond; overflow from the Building 106 Pond onto surface soil and sediment; drainage from the 

Building 106 Pond into the surrounding tributaries/streams; and possible spills or leaching from storage 

drums onto the surface soil.  The primary stressors to ecological receptors are contaminants in surface 

soil, surface water, and sediment.  The primary receptors for contaminants in surface soil are plants, 

invertebrates, amphibians, and reptiles; secondary receptors are birds and mammals.  The primary 

receptors for contaminants in surface water and sediment are fish, amphibians and reptiles, and 

aquatic/benthic invertebrates; secondary receptors are birds and mammals.  Figure 8-5 presents the 

conceptual site model for SWMU 8. 

 

8.3 ECOLOGICAL EFFECTS EVALUATION/SELECTION OF CONTAMINANTS OF 
POTENTIAL CONCERN 

8.3.1 Ecological Effects Evaluation 

The preliminary ecological effects evaluation is an investigation of the relationship between the magnitude 

of exposure to a chemical and the nature and magnitude of adverse effects resulting from exposure.  In 

addition to being a toxicological evaluation, it may also include descriptions of apparent effects seen 

during the site visit (i.e., stressed vegetation, see Appendix J.1).  Toxicity thresholds are usually 

expressed in units of concentration when the medium of concern is in intimate contact with the receptor, 

such as surface water for aquatic organisms or soil for soil invertebrates.  For other receptors such as 

terrestrial vertebrates, toxicity data are typically available as doses, with units equal to mass of 

contaminant per unit of body mass per unit of time (usually mg/kg-day).   

 

030601/P 8-12 CTO 0331 



NSWC Crane 
SWMU 8 RFI Report 

Revision:  0 
Date:  March  2007 

Section 8 
Page 13 of 56 

 
As the first step in the ecological effects evaluation, COPCs were selected by comparing contaminant 

concentrations in sediment, surface soil, and surface water samples to Region 5 ecological screening 

levels (ESLs) (U.S. EPA, 2003c).  U.S. EPA has developed Ecological Soil Screening Levels (Eco-SSLs) 

for a few chemicals.  These values were used in place of the Region 5 ESLs for soils because they are 

based on more recent data.  U.S. EPA Water Quality Criteria (WQCs) were used for surface water if 

Region 5 ESLs were not available.  The following presents the rules used in the selection of COPCs: 

 

• A contaminant was retained as a COPC for risks to plants and invertebrates, aquatic organisms, and 

benthic invertebrates if the maximum detected concentration exceeded the associated ESL (or 

substituted screening level as described above) in surface soil, surface water, or sediment, 

respectively.  Contaminants retained as COPCs are further evaluated as part of Step 3a of the eight-

step ERA process. 

 

• Calcium, magnesium, potassium, and sodium were not retained as COPCs in any medium because 

of their relatively low toxicity to ecological receptors and their high natural variability in concentrations. 

These inorganics are considered essential nutrients.  

 

• Contaminants without ESLs (or substituted screening levels, as appropriate) were retained as COPCs 

for further evaluation as part of Step 3a of the eight-step ERA process.  

 

An Ecological Effects Quotient (EEQ) approach was used to characterize the risk to ecological receptors.  

This approach characterizes potential effects by comparing exposure concentrations with effects data.  

The EEQs for terrestrial receptors were calculated as follows: 

 

SSSL
EEQ ssC

=  

 

where: 

 Css = Contaminant concentration in surface soil (µg/kg or mg/kg) 

SSSL = Surface soil screening level (µg/kg or mg/kg) 

 

The EEQs for the aquatic receptors were calculated as follows: 

 

SDSL
sdC

or
 SWSL

 swC
EEQ =  
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where: 

 Csw = Contaminant concentration in surface water (µg/L) 

 Csd = Contaminant concentration in sediment (µg/kg or mg/kg) 

 SWSL = Surface water screening level (µg/L) 

 SDSL = Sediment screening level (µg/kg or mg/kg) 

 

An EEQ of greater than 1.0 was considered to indicate potential risk.  Such values do not necessarily 

indicate that an effect will occur but only that a low (i.e., conservative) threshold has been exceeded. 

 

8.3.2 Selection of Contaminants of Potential Concern at SWMU 8 

As discussed in Section 2.5.1, 45 surface soil samples were collected at SWMU 8.  Seventeen of the 

surface soil samples were collected under Buildings 106 and 107; these samples do not represent habitat 

for ecological receptors.  The remaining 28 surface soil samples were collected in grass or gravel areas 

where ecological habitat could potentially exist and were evaluated to determine the COPCs in surface 

soil.  Four of the samples were collected near the Building 106 Pond.  Figure 2-1 shows the surface soil 

sample locations included in the ecological COPC selection.  These locations represent areas where 

ecological receptors could potentially be exposed to contaminants.   

 

Sediment and surface water samples were collected from intermittent streams, drainage ditches, seeps, 

catch basins, and surface runoff locations throughout SWMU 8.  As discussed in Section 2.5.3, 24 

sediment samples were collected at SWMU 8.  Five of the samples were collected from the Building 106 

Pond, with samples at two different depths (0 to 12 inches and 12 to 24 inches) collected from locations 

08SW/SD004 and 08SW/SD005.  Twelve sediment samples were collected from the downgradient 

Tributaries and five sediment samples were collected from the downgradient Main Stream.  Two 

upgradient samples (one Tributary and one Main Stream) were not used to select COPCs in sediment.  

As discussed in Section 2.5.2, 34 surface water samples were collected at SWMU 8.  Six samples were 

collected from the Building 106 Pond, with samples at two different depths (surface and 5 feet below the 

surface) collected from locations 08SW/SD004 and 08SW/SD005.  Fifteen surface water samples were 

collected from the downgradient Tributaries and nine surface water samples were collected from the 

downgradient Main Stream.  Four upgradient samples (two Tributary and two Main Stream) were not 

used to select COPCs in surface water.  Figure 2-2 shows the surface water and sediment sample 

locations included in the ecological COPC selection. 
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8.3.2.1 Surface Soil 

Table 8-1 is the ecological surface soil screening table for the Building 106 Pond and shows the 

contaminants selected as COPCs for the surface soil pond samples.  Table 8-2 is the ecological surface 

soil screening table for the grass and gravel samples and shows the contaminants selected as COPCs.  

VOCs, SVOCs, pesticides, PCBs, herbicides, energetics, and inorganics data were collected as part of 

the RFI.  Only sample data collected in areas where potential ecological habitat exists were included in 

Tables 8-1 and 8-2 as discussed above.  The maximum concentrations were used for initial screening.  

Chemicals selected as COPCs for plants, invertebrates, and wildlife have been highlighted in Tables 8-1 

and 8-2. 

 

For the Building 106 Pond, six inorganics were selected as COPCs because maximum detected 

concentrations exceeded associated ESLs.  Additionally, one inorganic was selected as a COPC 

because no criteria are available.  Aluminum and iron were not selected as COPCs because the pH 

detected in the soil at SWMU 8 [7.7 standard units (S.U.)] is at a level that is not toxic to plants or 

invertebrates (U.S. EPA, 2003c and 2003d).  However, excavation is planned for the Building 106 Pond, 

which will remove all contaminated soil around the pond.  Therefore, the Building 106 Pond soil was not 

evaluated further in this risk assessment.  

 

For the grass and gravel samples, five inorganics were selected as COPCs because maximum detected 

concentrations exceeded associated ESLs.  Additionally, one inorganic was selected as a COPC for 

further evaluation in Step 3a because no criteria are available.  Aluminum and iron were not selected as 

COPCs because the pH detected in the soil at SWMU 8 (7.7 S.U.) is at a level that is not toxic to plants or 

invertebrates (U.S. EPA, 2003c and 2003d). 

 

Four inorganics in surface soil were included in the food-chain model (Section 8.4.2) because they are 

considered bioaccumulative chemicals (U.S. EPA, 2000) (see Table 8-2). 

 

8.3.2.2 Sediment 

Tables 8-3, 8-4, and 8-5 are the ecological sediment screening tables for the Building 106 Pond, 

downgradient Tributary, and downgradient Main Stream samples, respectively.  These tables show the 

contaminants selected as sediment COPCs for the respective sample groups.  VOCs, SVOCs, PCBs, 

energetics, and inorganics data were collected as part of the RFI.  The maximum concentrations were 

used for initial screening.  Chemicals selected as COPCs for benthic invertebrates and piscivorous wildlife 

have been highlighted on Tables 8-3, 8-4, and 8-5. 
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For the Building 106 Pond samples, eleven VOCs, nine SVOCs, and four metals were selected as 

COPCs because maximum concentrations exceeded sediment ESLs.  Also, one VOC, one SVOC, seven 

metals, and one miscellaneous parameter were selected as COPCs because criteria are not available.  

However, excavation is planned for the Building 106 Pond, which will remove all contaminated sediment 

from the pond.  Therefore, Building 106 Pond sediment was not evaluated further in this risk assessment.   

 

For the downgradient Tributary samples, three SVOCs and two metals were selected as COPCs because 

the maximum concentrations exceeded the sediment ESLs.  Also, eight metals and one miscellaneous 

parameter were selected as COPCs because criteria are not available.  Two SVOCs and three metals in 

the Tributary sediment samples were included in the food-chain model (Section 8.4.2) because they are 

considered bioaccumulative chemicals (U.S. EPA, 2000) (see Table 8-4). 

 

For the downgradient Main Stream sediment samples, one SVOC and two metals were selected as 

COPCs because maximum concentrations exceeded sediment ESLs.  Also, eight metals were selected 

as COPCs because criteria are not available.  Three metals in the Main Stream sediment were included 

in the food-chain model (Section 8.4.2) because they are considered bioaccumulative chemicals (U.S. 

EPA, 2000) (see Table 8-5). 

 

8.3.2.3 Surface Water 

Tables 8-6, 8-7, and 8-8 are the ecological surface water screening tables for the Building 106 Pond, 

downgradient Tributary, and downgradient Main Stream samples, respectively.  These tables show the 

contaminants selected as surface water COPCs for the respective sample groups.  VOCs, SVOCs, PCBs, 

energetics, and inorganics data were collected as part of the RFI.  The maximum concentrations were 

used for initial screening.  Chemicals selected as COPCs for aquatic invertebrates and wildlife have been 

highlighted on Tables 8-6, 8-7, and 8-8. 

 

For the Building 106 Pond samples, six VOCs, one SVOC, 10 total metals, and six dissolved metals were 

selected as COPCs because maximum concentrations exceeded surface water ESLs.  Also, one VOC 

and one SVOC were selected as COPCs because criteria are not available.  However, excavation is 

planned for the Building 106 Pond, which will remove all contaminated surface water from the pond.  

Therefore, Building 106 Pond surface water was not evaluated further in this risk assessment.   

 

For the downgradient Tributary samples, one SVOC, 10 total metals, and three dissolved metals were 

selected as COPCs because maximum concentrations exceeded surface water ESLs.  Five metals in 
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Tributary surface water were included in the food-chain model (Section 8.4.2) because they are 

considered bioaccumulative chemicals (U.S. EPA, 2000) (see Table 8-7). 

 

For downgradient Main Stream samples, one total metal was selected as a COPC because the maximum 

concentration exceeded the surface water ESL.     

 

8.3.2.4 Summary 

A conservative ecological screening of surface soil, sediment, and surface water data collected as part of 

the RFI was conducted at SWMU 8.  Based on the results of the evaluation, adequate information exists 

to determine that potential risks are possible for receptors exposed to COPCs.  Therefore, the SERA 

advanced to Step 3a of the BERA – the refinement of the conservative exposure assumptions.  The 

chemicals selected as COPCs were evaluated further in the Step 3a evaluation. 

 

8.4 STEP 3A - REFINEMENT OF CONSERVATIVE EXPOSURE ASSUMPTIONS 

Step 3a consists of refining the conservative exposure assumptions/concentrations made when 

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

evaluating the analytical data using benchmarks that are more appropriate for the assessment endpoints.  

The objective of the Step 3a refinement was to better define those chemicals that contribute to potentially 

unacceptable levels of ecological risk, and to identify and eliminate from further consideration those 

COPCs that were retained because of the use of very conservative exposure scenarios.  The Step 3a 

evaluation is designed to eliminate chemicals from further evaluation for certain groups of receptors.  For 

example, a chemical might not be retained as a COPC in soil based on low risks to soil invertebrates but 

might be retained for evaluating risks to plants or wildlife.  Chemicals are evaluated during Step 3a in 

order of terrestrial plants and invertebrates (Section 8.4.1.1), benthic invertebrates (Section 8.4.1.2), 

aquatic receptors (Section 8.4.1.3), and wildlife (Section 8.4.2).  

 

Figures 8-2, 8-3, and 8-4 are flow charts that present the ERA process used to evaluate risks to 

ecological receptors from chemicals in soil, sediment, and surface water, respectively.  The following 

sections describe the process for further evaluating chemicals initially selected as COPCs in soil, 

sediment, and surface water.  

 
Surface Soil 

Chemicals initially selected as COPCs in surface soil were carried through three independent flow paths: 

(1) to further evaluate risks to plants, (2) to further evaluate risks to invertebrates, and (3) to further 
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evaluate risks to wildlife (i.e., mammals and birds).  This evaluation was conducted to determine whether 

there are potential risks to all three receptor groups (i.e., plants, invertebrates, and wildlife), or to only one 

or two of the receptor groups.  This is important because if the site proceeds further in a BERA, the 

studies in the BERA should only focus on the receptors that are at potential risk.  Because most of the 

Region 5 soil screening levels are based on risks to mammals or birds, potential risks to plants and 

invertebrates cannot be determined using these values.  Therefore, the first step in the Step 3a evaluation 

was to compare maximum chemical concentrations in soil to "no-effects benchmarks" for plants and 

invertebrates, such as the U.S. EPA Eco-SSLs.  Although some of the alternate benchmarks may be 

based on thresholds such as Effects Concentrations for 20 percent of the test population (EC20s), 

samples with chemical concentrations less than the no-effects benchmarks are not expected to have 

significant effects.  The following outlines decisions made based on these comparisons:  

 

• If the concentration was less than the no-effects benchmark, it was concluded that the chemical is not 

causing an unacceptable risk to that receptor group, and the chemical was not evaluated further in 

Step 3a.   

 

• If the chemical concentration was greater than the no-effects benchmark (or the chemical does not 

have a no-effects benchmark) and was greater than background concentrations, the chemical was 

further evaluated in Step 3a to determine if the risks are great enough to warrant additional 

evaluations [i.e., proceed to a BERA, develop cleanup levels, proceed to a corrective measures study 

(CMS), etc.].   

 

• If the concentration was greater than the no-effects benchmark (or the chemical does not have a no-

effects benchmark) but is less than background concentrations, it was concluded that the chemical is 

not causing an unacceptable site-related risk to that receptor group, and the chemical was not 

evaluated further in Step 3a. 

 

Concurrent with the evaluation of risks to plants and invertebrates, bioaccumulative chemicals selected 

as COPCs were evaluated to determine if there are unacceptable risks to wildlife.  Even though the 

conservative COPC screening level may have been based on risks to wildlife, risks to wildlife were further 

evaluated in Step 3a to determine potential risks under a less conservative exposure scenario.  The first 

step in the process was to determine whether the COPC is bioaccumulative.  A chemical was considered 

to be bioaccumulative, and thus carried through the food-chain model, if it was included in the list of 

important bioaccumulative chemicals in U.S. EPA (2000).  Non-bioaccumulative chemicals were not 

carried through the food-chain model, and it was concluded that they were not causing an unacceptable 

risk to wildlife.  The following outlines decisions made based on the results of the food-chain model: 
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• If the EEQ was less than 1.0 using average contaminant concentrations and exposure factors and the 

No Observable Adverse Effects Level (NOAEL) as the TRV, it was concluded that the chemical is not 

causing an unacceptable risk to wildlife, and the chemical was not evaluated further in Step 3a.   

 

• If the EEQ was greater than 1.0 using average contaminant concentrations and exposure factors and 

the NOAEL as the TRV, and the concentration was greater than background concentrations, the 

chemical was further evaluated in Step 3a to determine if the risks are great enough to warrant 

additional evaluations (i.e., proceed to a BERA, develop cleanup levels, proceed to a CMS, etc.).   

 

• If the EEQ was greater than 1.0 using average contaminant concentrations and exposure factors and 

the NOAEL as the TRV, but the concentration of the chemical was less than background, it was 

concluded that the chemical is not causing an unacceptable site-related risk to wildlife, and the 

chemical was not evaluated further in Step 3a. 

 

For chemicals evaluated further in Step 3a, other Step 3a factors described below were used to 

determine if the risks were great enough to warrant additional evaluations (i.e., proceed to a BERA, 

develop cleanup levels, proceed to a CMS, etc.). 

 

Sediment 

Chemicals initially selected as COPCs in sediment were carried through two independent flow paths: 

(1) to further evaluate risks to invertebrates and (2) to further evaluate risks to piscivorous wildlife (i.e., 

mammals and birds).  This further evaluation was conducted to determine if there are potential risks from 

that chemical to both receptor groups (i.e., invertebrates and wildlife), or to only one of the receptor 

groups.  This is important because if the site proceeds further in a BERA, the studies in the BERA should 

only focus on the receptors that are at potential risk.  Because many of the Region 5 sediment screening 

levels are based on equilibrium partitioning, maximum contaminant concentrations were compared to 

alternate lower effects levels in the following order of preference (as applicable): 

 

• Consensus-Based Probable Effects Concentration (PEC) (MacDonald et al., 2000) 

• Canadian Sediment Quality Guidelines [Ontario Ministers of the Environment (OMOE, 1993) 

• Long and Morgan (1991) Effects-Range Low (ER-L) values 

• Long et al. (1995) ER-L values 

• Other values, as necessary and available 
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The following outlines decisions made based on these comparisons: 

 

• If the concentration was less than the lower-effects benchmark and greater than the upgradient 

concentrations, it was concluded that the chemical is not causing an unacceptable risk to 

invertebrates, and the chemical was not evaluated further in Step 3a.   

 

• If the concentration was greater than the lower-effects benchmark and greater than upgradient 

concentrations, the chemical was further evaluated in Step 3a to determine if the risks are great 

enough to warrant additional evaluations (i.e., proceed to a BERA, develop cleanup levels, proceed to 

a CMS, etc.).   

 

• If the concentration was greater than the lower-effects benchmark but less than upgradient 

concentrations, it was concluded that the chemical is not causing an unacceptable site-related risk to 

invertebrates, and the chemical was not evaluated further in Step 3a.  

 

For chemicals evaluated further in Step 3a, the other factors described below were used to determine if 

the risks are great enough to warrant additional evaluations (i.e., proceed to a BERA, develop cleanup 

levels, proceed to a CMS, etc.). 

 

Concurrent with the evaluation of risks to sediment invertebrates, bioaccumulative chemicals selected as 

COPCs were evaluated to determine if there are unacceptable risks to wildlife.  Even though the 

conservative COPC screening level may have been based on risks to wildlife, risks to wildlife were further 

evaluated in Step 3a to determine potential risks under an average exposure scenario.  The first step in 

the process was to determine whether the COPC is bioaccumulative.  A chemical was considered to be 

bioaccumulative, and thus carried through the food-chain model, if it was included in the list of important 

bioaccumulative chemicals in U.S. EPA (2000).  Non-bioaccumulative chemicals were not carried through 

the food-chain model, and it was concluded that they were not causing an unacceptable risk to wildlife.  

The following outline decisions made based on the results of the food-chain model: 

 

• If the EEQ was less than 1.0 using average contaminant concentrations and exposure factors and the 

NOAEL as the TRV, it was concluded that the chemical is not causing an unacceptable risk to wildlife, 

and the chemical was not evaluated further in Step 3a.   

 

• If the EEQ was greater than 1.0 using average contaminant concentrations and exposure factors and 

the NOAEL as the TRV, and the concentration was greater than background concentrations, the 
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chemical was further evaluated in Step 3a to determine if the risks are great enough to warrant 

additional evaluations (i.e., proceed to a BERA, develop cleanup levels, proceed to a CMS, etc.).   

 

• If the EEQ was greater than 1.0 using average contaminant concentrations and exposure factors and 

the NOAEL as the TRV, but the concentration of the chemical is less than background, it was 

concluded that the chemical is not causing an unacceptable site-related risk to wildlife, and the 

chemical was not evaluated further in Step 3a. 

 

For chemicals evaluated further in Step 3a, the other Step 3a factors described below were used to 

determine if the risks were great enough to warrant additional evaluations (i.e., proceed to a BERA, 

develop cleanup levels, proceed to a CMS, etc.). 

 

Surface Water  

Chemicals selected as COPCs in surface water were carried through two independent flow paths: (1) to 

further evaluate risks to aquatic organisms and (2) to further evaluate risks to terrestrial wildlife (i.e., 

mammals and birds).  This further evaluation was conducted to determine if there are potential risks from 

that chemical to both receptor groups (i.e., invertebrates and wildlife), or to only one of the receptor 

groups.  This is important because if the site proceeds further in a BERA, the studies in the BERA should 

only focus on the receptors that are at potential risk.  Organic chemicals initially selected as COPCs were 

evaluated directly in Step 3a.  However, for inorganics, the following decisions were made: 

 

• If the metal was either not detected in total metals samples, or was detected at concentrations less 

than the screening level in the total metals samples, it was concluded that the chemical is not causing 

an unacceptable risk to aquatic organisms, and the chemical was not evaluated further in Step 3a.   

 

• If the metal was detected in total metals samples at concentrations greater than the screening level, 

and concentrations were greater than upgradient concentrations, it was concluded that the chemical 

may be causing an unacceptable risk to aquatic organisms, and the chemical was evaluated further in 

Step 3a.   

 

• If the metal was detected in total metals samples at concentrations greater than the screening level 

but less than upgradient concentrations, it was concluded that the chemical is not causing an 

unacceptable risk to aquatic organisms, and the chemical was not evaluated further in Step 3a. 
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Concurrent with the evaluation of risks to aquatic organisms, chemicals retained as site-related COPCs 

were further evaluated to determine if there are unacceptable risks to terrestrial wildlife.  The following 

outlines decisions made based on the results of the food-chain model: 

 

• If the EEQ (see Section 8.4) was less than 1.0 (based on the surface water portion of the food-chain 

model) using average contaminant concentrations and exposure factors and the NOAEL as the TRV, 

it was concluded that the chemical is not causing an unacceptable risk to terrestrial wildlife.   

 

• If the EEQ was greater than 1.0 (based on the surface water portion of the food-chain model) using 

average contaminant concentrations and exposure factors and the NOAEL as the TRV, and the 

chemical concentration was greater than upgradient concentrations, the chemical was further 

evaluated in Step 3a to determine if the risks are great enough to warrant additional evaluations (i.e., 

proceed to a BERA, develop cleanup levels, proceed to a CMS, etc.).    

 

• If the EEQ was greater than 1.0 using average contaminant concentrations and exposure factors and 

the NOAEL as the TRV, but the chemical concentration is less than upgradient concentrations, it was 

concluded that the chemical is not causing an unacceptable site-related risk to terrestrial wildlife.   

 

For chemicals evaluated further in Step 3a, the other Step 3a factors described below were used to 

determine if the risks are great enough to warrant additional evaluations (i.e., proceed to a BERA, 

develop cleanup levels, proceed to a CMS, etc.). 

 

Other Step 3a Factors 

For chemicals evaluated further in Step 3a, the following factors were evaluated, as appropriate, to 

determine if the risks are great enough to warrant additional evaluations (i.e., proceed to a BERA, 

develop cleanup levels, proceed to a CMS).  All of these factors may not be discussed for each chemical 

and/or receptor group. 

 

• Magnitude of criterion exceedance: Although the magnitude of the risks may not relate directly to the 

magnitude of a criterion exceedance, the magnitude of the criterion exceedance may be one item 

used in a lines-of-evidence approach to determine the need for further site evaluation.  The greater 

the criterion exceedance, the greater the probability and concern that an unacceptable risk exists. 

 

• Frequency of chemical detection and spatial distribution: A chemical detected at a low frequency 

typically is of less concern than a chemical detected at higher frequency, if toxicity and concentrations 
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and spatial areas represented by the data are similar.  All else being equal, chemicals detected 

frequently were given greater consideration than those detected relatively infrequently.  In addition, 

the spatial distribution of a chemical may be evaluated to determine the area that a sample 

represents. 

 

• Contaminant bioavailability: Many contaminants (especially inorganics) are present in the 

environment in forms that are typically not bioavailable, and this limited bioavailability was considered 

when evaluating the exposures of receptors to site contaminants.  Contaminants with generally less 

bioavailability are considered to be less toxic than the more bioavailable contaminants, all other 

factors being equal. 

 

• Habitat: Although exceedances of criteria may occur, potential risks to ecological receptors may be 

minimal if there is little habitat for those receptors.  Therefore, the extent of habitat was used 

qualitatively when considering additional evaluation.  Areas with little habitat were less of a concern 

than areas with suitable habitat to support the receptors of interest. 

 

• Alternate benchmarks:  These benchmarks are used to further evaluate risks to specific groups of 

ecological receptors (e.g., plants, invertebrates) because, although ESLs are useful for initial 

screening, they are the most conservative values available for soil, sediment, and surface water 

evaluation.  For example, the ESLs for soil may be based on risks to small mammals.  Therefore, an 

exceedance of that ESL does not necessarily indicate that potential risks to plants or invertebrates 

exist, so other more appropriate benchmarks were used to evaluate potential risks to those receptors.  

Use of these alternate benchmarks was case specific.   

 

In addition to the general Step 3a factors above, other factors were evaluated in Step 3a for each 

receptor group. The following sections discuss the other factors used, including specific alternate 

benchmarks. 

 

Terrestrial Plants and Invertebrates: The alternate benchmarks used to further evaluate risks to plants 

and invertebrates are listed below.  The ecological endpoint for each benchmark used in this step was 

provided in the SERA.  For example, if a benchmark is based on a 25-percent reduction in growth to a 

lettuce plant, that information was noted in the discussion.     
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• Eco-SSL for plants (U.S. EPA, 2003c, 2003d, 2005a, and 2005b) 

 

• Eco-SSL for invertebrates (U.S. EPA, 2003c, 2003d, 2005a, and 2005b) 

 

• Canadian Soil Quality Guidelines (SQGs) [Canadian Council of Ministers of the Environment (CCME), 

1997; Environment Canada (EC), 1999a and 1999b]. 

 

• Oak Ridge National Laboratory (ORNL) Toxicological Benchmarks for Contaminants of Potential 

Concern for Effects on Soil and Litter Invertebrates and Heterotrophic Process: 1997 Revision 

(Efroymson et al., 1997a). 

 

• ORNL Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on 

Terrestrial Plants: 1997 Revision (Efroymson et al., 1997b). 

 

Additional sources of toxicity data from the literature were used to evaluate potential risks to terrestrial 

vegetation and invertebrates from contaminants in the surface soil. 

 

Sediment: In addition to the Step 3a factors presented above, additional evaluations for sediment 

included comparing chemical concentrations in sediment to higher effects levels to show the probability of 

a range of possible effects.  The higher effects levels used to further evaluate risks to benthic 

invertebrates were from the same sources listed in order of preference in the sediment subsection.  A 

description of what the higher effects levels represent is provided in the Step 3a evaluation.  For example, 

the PECs were intended to identify contaminant concentrations above which harmful effects on sediment-

dwelling organisms were expected to occur frequently (MacDonald et al., 2000). 

 

Surface Water: In addition to the Step 3a factors presented above, additional evaluations for surface 

water include comparing chemical concentrations in surface water to acute water quality 

standards/criteria to show a range of possible effects.  More emphasis was placed on dissolved 

inorganics concentrations (compared to total inorganics concentrations) because dissolved inorganics are 

a better indicator of potential bioavailability than are total inorganics.  Also, emphasis was placed on 

average concentrations because at least some aquatic organisms (i.e., fish and other aquatic 

invertebrates) are exposed to average chemical concentrations as they swim in the water or as the water 

is transported downstream.   
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8.4.1 Terrestrial Plants, Terrestrial and Aquatic Invertebrates, and Fish 

Potential risks to terrestrial plants, terrestrial and aquatic invertebrates, and fish from exposure to 

chemicals initially selected as COPCs were further evaluated as discussed above.  The following 

subsections discuss whether COPCs are retained for further evaluation for soil invertebrates and 

terrestrial vegetation (Section 8.4.1.1), benthic invertebrates (Section 8.4.1.2), and aquatic organisms 

(Section 8.4.1.3).  COPCs based on risk to upper-level receptors via the food chain are discussed in 

Section 8.4.2. 

 

8.4.1.1 Soil Invertebrates and Terrestrial Vegetation – Surface Soil Risk 

Risks to terrestrial plants and invertebrates resulting from exposure to the COPCs in surface soil were 

evaluated using the methodologies described above (Section 8.4).  Table 8-9 presents a summary of 

some of the common alternate benchmarks available for surface soil COPCs, along with a summary of 

the Step 3a evaluation.  The toxicological basis of the alternate benchmarks is presented below.   

 

Cadmium 

Cadmium was initially selected as a COPC because the maximum soil concentration of 0.55 mg/kg at 

location 08SB003 exceeded the U.S. EPA Eco-SSL of 0.36 mg/kg.  Because the Eco-SSL used in the 

conservative COPC screening is based on risks to wildlife and not risks to plants and invertebrates, 

cadmium concentrations were compared to the following U.S. EPA Eco-SSLs for plants and soil 

invertebrates to evaluate risks to these receptors: 

 

• Eco-SSL for plants – 32 mg/kg (U.S. EPA, 2005a) 

• Eco-SSL for soil invertebrates – 140 mg/kg (U.S. EPA, 2005a) 

 

The U.S. EPA Eco-SSL for plants (32 mg/kg) is the geometric mean of the maximum acceptable toxicant 

concentration (MATC) (based on growth) reported for 14 test species under six different test conditions of 

pH and percent organic matter (U.S. EPA, 2005a).  The maximum cadmium detection is less than the 

Eco-SSL for plants; therefore, risks to plants are acceptable, and cadmium was not retained as a COPC 

for plants. 

 

The U.S. EPA Eco-SSL for soil invertebrates (140 mg/kg) is the geometric mean of the MATC or Effects 

Concentration for 10 percent of the test population (EC10) values (based on growth, population, or 

reproduction) reported for each of three test species evaluated under six separate test conditions of pH 

(U.S. EPA, 2005a).  The maximum cadmium detection is less than the Eco-SSL for soil invertebrates; 
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therefore, risks to soil invertebrates are acceptable, and cadmium was not retained as a COPC for 

invertebrates. 

 

Because cadmium is a bioaccumulative chemical, risks to wildlife from cadmium are evaluated in Section 

8.4.2. 

 

Copper 

Copper was initially selected as a COPC because the maximum detected soil concentration of 

13.2 mg/kg at location 08SB013 exceeded the Region 5 ESL of 5.4 mg/kg.  However, the ESL is based 

on risks to wildlife (i.e., the masked shrew) and not risks to plants and invertebrates.  Therefore, the 

following alternate benchmark was used to further evaluate risks to plants and soil invertebrates: 

 

• Canadian SQG – 63 mg/kg (CCME, 1997) 

 

The copper Canadian SQG of 63 mg/kg is the 25th percentile of effects and no-effects data distribution for 

plants and invertebrates, which is the 17th of 69 data points and corresponds to an effect on radish 

seedling emergence.  Therefore, some studies showed effects less than 63 mg/kg, but many more 

studies did not show effects at this concentration.  Copper concentrations less than the Canadian SQG of 

63 mg/kg are expected to be protective of plants and invertebrates.   

 

The maximum detected copper concentration is less than the SQG.  Therefore, risks to plants and 

invertebrates from copper are acceptable, and copper is not retained as a COPC for further evaluation in 

this area. 

 

Because copper is a bioaccumulative chemical, risks to wildlife from copper are evaluated in Section 

8.4.2 of this SERA. 

 

Lead 

Lead was initially selected as a COPC because the maximum soil concentration of 31.1 mg/kg at location 

08SB001 exceeded the lowest Eco-SSL of 11 mg/kg.  Because the Eco-SSL used in the conservative 

COPC screening is based on risks to birds and not risks to plants and invertebrates, lead concentrations 

were compared to the following U.S. EPA Eco-SSLs for plants and soil invertebrates to evaluate risks to 

these receptors: 
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• Eco-SSL for plants – 120 mg/kg (U.S. EPA, 2005b) 

• Eco-SSL for soil invertebrates – 1,700 mg/kg (U.S. EPA, 2005b) 

 

The Eco-SSL for plants is the geometric mean of the MATC values for four test species under three 

different test conditions (pH of 4.0 to 6.3).  The ecological endpoint for the derivation of the Eco-SSL for 

plants was growth.  The maximum lead concentration is less than the Eco-SSL for plants; therefore, risks 

to plants are acceptable, and lead was not retained as a COPC for plants. 

 

The Eco-SSL for soil invertebrates is the geometric mean of the MATC values for one test species 

(Folsomia candida) under three different test conditions (pH of 4.5 to 6.0) and is based on a reproductive 

endpoint.  The maximum concentration of lead at SWMU 8 is less than this benchmark; therefore, risks to 

soil invertebrates are acceptable, and lead was not retained as a COPC for invertebrates. 

 

Because lead is a bioaccumulative chemical, risks to wildlife from lead are evaluated in Section 8.4.2 of 

this SERA. 

 

Manganese 

The maximum manganese concentration of 522 mg/kg was detected at 08SB002.  Manganese was 

initially selected as a COPC because no Region 5 ESL is available.  The maximum background 

concentration for manganese at SWMU 8 is 3,040 mg/kg (Table 3-2).  The maximum manganese 

concentration is less than this background level, so contamination is not site related.  Therefore, potential 

risks to plants and soil invertebrates from manganese are not site related, and manganese was not 

retained as a COPC. 

 

Vanadium 

Vanadium was initially selected as a COPC because the maximum concentration of 40.5 mg/kg at 

location 08SB013 exceeded the lowest Eco-SSL of 7.8 mg/kg.  Because the Eco-SSL is based on risks to 

birds and not risks to plants and invertebrates, the following alternate benchmark was used to evaluate 

risks to these receptors: 

 

• Canadian SQG – 130 mg/kg (EC, 1999a) 
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The Canadian SQG corresponds to the 3rd of 10 data points, which is the 25th percentile based on 

seedling emergence by lettuce.  The maximum vanadium concentration at SWMU 8 is less than the SQG, 

so risks to plants and invertebrates are acceptable and vanadium was not retained as a COPC. 

 

Zinc 

Zinc was initially selected as a COPC because the maximum soil concentration of 128 mg/kg at location 

08SB001 exceeded the Region 5 ESL of 6.62 mg/kg.  However, although the ESL is based on risks to 

invertebrates, the following alternate benchmark was used to further evaluate risks to plants and soil 

invertebrates: 

 

• Canadian SQG – 200 mg/kg (EC, 1999b) 

 

The Canadian SQG of 200 mg/kg is the lowest LOEC of the plants and invertebrates data set and is 

based on an effect on seedling emergence for radish (EC, 1999b).  The weight-of-evidence method was 

not used to develop the SQG because greater than 50 percent of the “effects” data were dominated by 

median effective or median lethal concentrations (EC, 1999b).  As presented in Appendix VI of the 

Canadian SQG document (EC, 1999b), all of the earthworm effects and no-effects data (with the 

exception of one test in one study) were equal to or greater than 200 mg/kg, indicating that earthworms 

appear to be less sensitive than plants. 

 

The maximum zinc concentration at SWMU 8 is less than the SQG and so risks to plants and 

invertebrates are acceptable, and zinc was not retained as a COPC. 

 

Because zinc is a bioaccumulative chemical, risks to wildlife from zinc are evaluated in Section 8.4.2. 

 

Summary of Surface Soil Risk 

During the Step 3a evaluation at SWMU 8, the following comparisons were conducted: 

 

• Comparison of chemical concentrations in site samples to alternate toxicity information (for soil 

invertebrates and plants) and a discussion of the toxicity data. 

• Comparison of chemical concentrations in site samples to background concentrations. 

 

Based on these evaluations, it was determined that potential risks to plants and invertebrates from 

chemicals in the soil at SWMU 8 were acceptable, so no chemicals were retained as COPCs in the 
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surface soil for plants or invertebrates.  Risks to wildlife from the bioaccumulative chemicals in the soil are 

evaluated in Section 8.4.2 of this SERA. 

 

8.4.1.2 Benthic Invertebrates – Sediment Risk 

Risks to benthic invertebrates resulting from exposure to the COPCs in sediment are evaluated using the 

methodologies described above (Section 8.4). Tables 8-10 and 8-11 present a summary of some of the 

common alternate benchmarks available for sediment COPCs in the Tributary and Main Stream, 

respectively, along with a summary of the Step 3a evaluation.   

 

8.4.1.2.1 Tributary Sediment 

Acenaphthylene 

Acenaphthylene was initially selected as a COPC because the maximum detected concentration of 

11 µg/kg at location 08SW/SD001 exceeded the Region 5 ESL of 5.87 µg/kg.  The following alternate 

benchmark was used to further evaluate risks to benthic invertebrates: 

 

• 44 µg/kg – ER-L (Long et al., 1995) 

 

The ER-L is the lower 10th percentile of effects data for this chemical.  Concentrations less than the ER-L 

represent a minimal-effects range that was intended to estimate conditions in which effects would be 

rarely observed.  Although the ER-L is considered a marine benchmark, the values generally agreed 

within factors of two to three with freshwater effects-based criteria issued by Ontario (Persaud et al., 

1993).  The maximum detected concentration is less than this alternate benchmark.  Also, according to 

Figure A-2 in Appendix A, this sample was collected in a drainage ditch that is most likely only wet during 

rain events, which is poor habitat for benthic invertebrates.  Therefore, risks to benthic invertebrates are 

acceptable, and acenaphthylene was not retained as a COPC. 

 

Because acenaphthylene is a bioaccumulative chemical, risks to wildlife from acenaphthylene are 

evaluated in Section 8.4.2. 

 

bis(2-Ethylhexyl)phthalate 

bis(2-Ethylhexyl)phthalate was initially selected as a COPC because the maximum detected 

concentration of 680 µg/kg at location 08SW/SD001 exceeded the Region 5 ESL of 182 µg/kg.  The 

following alternate benchmark was used to further evaluate risks to benthic invertebrates: 
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• 750 µg/kg – Freshwater upper effects threshold (UET) (Buchman, 1999) 

 

The maximum concentration is less than this benchmark.  However, based on the Navy’s agreement with 

U.S. EPA, a chemical will not be eliminated as a COPC based solely on its maximum concentration being 

less than a higher-effects level such as the UET. 

 

Because bis(2-ethylhexyl)phthalate is considered a common laboratory contaminant and contamination is 

not likely site related, bis(2-ethylhexyl)phthalate is not retained as a COPC. 

 

Pyrene 

Pyrene was initially selected as a COPC because the maximum detected concentration of 210 µg/kg at 

location 08SW/SD001 exceeded the Region 5 ESL of 195 µg/kg.  The following alternate benchmark was 

used to further evaluate risks to benthic invertebrates: 

 

• 1,520 µg/kg – Consensus-based PEC (MacDonald et al., 2000) 

 

Five sets of sediment quality guidelines were determined to be appropriate for calculating the consensus-

based PECs for COCs in freshwater sediments.  The consensus-based PECs are intended to show the 

concentrations of contaminants in freshwater sediment above which adverse effects are likely to occur.  

The maximum concentration of pyrene is less than the PEC value.  Therefore, risks to benthic 

invertebrates are acceptable, and pyrene was not retained as a COPC. 

 

Because pyrene is a bioaccumulative chemical, risks to wildlife from pyrene are evaluated in Section 

8.4.2. 

 

Aluminum 

Aluminum was initially selected as a COPC because a Region 5 ESL was not available.  The maximum 

concentration of 17,800 mg/kg was located at 08SW/SD011.  The following alternate benchmark was 

used to further evaluate risks to benthic invertebrates:  

 

• 25,500 mg/kg - Threshold Effects Level (TEL) (Buchman, 1999)   
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The TEL represents the concentration below which adverse effects on survival or growth of the amphipod 

Hyalella azteca are expected to occur only rarely in 28-day tests (MacDonald et al., 2000).  The maximum 

concentration of 17,800 mg/kg is less than the TEL; therefore, risks to benthic invertebrates are 

acceptable, and aluminum was not retained as a COPC. 

 

Antimony 

Antimony was initially selected as a COPC because a Region 5 ESL was not available.  The detected 

concentration of 0.92 mg/kg was located at 08SW/SD015.  The following alternate benchmark was used 

to further evaluate risks to benthic invertebrates: 

 

• 2 mg/kg – ER-L (Long and Morgan, 1991) 

 

The ER-L is the lower 10th percentile of effects data and is based on biological effects to amphipod and 

bivalve larvae from San Francisco Bay and Commencement Bay sediments.  The detected antimony 

concentration is less than this benchmark; therefore, risks to benthic invertebrates are acceptable, and 

antimony was not retained as a COPC. 

 

Arsenic 

Arsenic was initially selected as a COPC because the maximum concentration of 18.7 at location 

08SW/SD015 exceeded the Region 5 ESL of 9.79 mg/kg.  The following alternate benchmark was used 

to further evaluate risks to benthic invertebrates: 

 

• 33 mg/kg – Consensus-based PEC (MacDonald et al., 2000) 

 

Five sets of sediment quality guidelines were determined to be appropriate for calculating the consensus-

based PECs for COCs in freshwater sediments.  The consensus-based PECs are intended to show the 

concentrations of contaminants in freshwater sediment above which adverse effects are likely to occur.  

The maximum arsenic concentration is less than the PEC; therefore, risks to benthic invertebrates are 

acceptable, and arsenic was not retained as a COPC. 

 

Because arsenic is a bioaccumulative chemical, risks to wildlife from arsenic are evaluated in Section 

8.4.2. 
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Barium 

Barium was initially selected as a COPC because a Region 5 ESL was not available.  The maximum 

concentration of 133 mg/kg was located at 08SW/SD015.  The following alternate benchmark was used 

to further evaluate risks to benthic invertebrates: 

 

• 48 mg/kg - Apparent Effects Threshold (AET) (Buchman, 1999)   

 

The maximum detected SWMU 8 concentration is greater than this benchmark.  The concentration of 

barium in upgradient sediment sample 08SD013010006 is 64.8 mg/kg (Table 3-31).  The maximum 

concentration is only two times the upgradient concentration.  The concentration of barium in Tributary 

sample 08SD011010006 (58.9 mg/kg) is less than the upgradient concentration.  Because of the 

variability in sediment concentrations, alternate lines of evidence were used to evaluate risks to benthic 

invertebrates. 

 

The maximum barium concentration detected in the surface soil (123 mg/kg) was less than the maximum 

background soil concentration for Soil Group 3 (153 mg/kg) (Table 3-2), so soil contamination is not site 

related.  Because surface runoff from soil is the major pathway for contaminants to enter sediment, the 

sediment contamination is probably not site related.  Therefore, risks to benthic invertebrates are 

acceptable, and barium was not retained as a COPC. 

 

Beryllium 

Beryllium was initially selected as a COPC because a Region 5 ESL was not available.  The maximum 

concentration of 2.2 mg/kg was located at 08SW/SD015.  Alternate screening levels were not available 

for beryllium.  The concentration of beryllium in upgradient sediment sample 08SD013010006 is 

0.27 mg/kg (Table 3-31).  The maximum detected SWMU 8 concentration is an order of magnitude 

greater than this concentration.  The concentration of beryllium in Tributary sample 08SD011010006 

(0.5 mg/kg) is approximately two times greater than the concentration in the upgradient sample.  Because 

of the variability of beryllium concentrations in Tributary sediment, alternate lines of evidence were used 

to evaluate risks to benthic invertebrates.   

 

The maximum beryllium concentration detected in the surface soil (0.78 mg/kg) was greater than the 

maximum background soil concentration for Soil Group 3 (0.49 mg/kg) (Table 3-2), so soil contamination 

might be site related.  Because surface runoff from soil is the major pathway for contaminants to enter 

sediment, the sediment contamination also might be site related.  For the reasons discussed above, risks 
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to benthic invertebrates cannot be ruled out.  Therefore, beryllium was retained as a COPC for further 

evaluation. 

 

Chromium 

Chromium was initially selected as a COPC because the maximum concentration of 60.4 mg/kg at 

location 08SW/SD015 was greater than the Region 5 ESL of 43.4 mg/kg.  The following alternate 

screening level was used to further evaluate risks to benthic invertebrates: 

 

• 111 mg/kg – Consensus-based PEC (MacDonald et al., 2000) 

 

Five sets of sediment quality guidelines were determined to be appropriate for calculating the consensus-

based PECs for COCs in freshwater sediments.  The consensus-based PECs are intended to show the 

concentrations of contaminants in freshwater sediment above which adverse effects are likely to occur.  

The maximum detected SWMU 8 concentration is less than the PEC and only slightly greater than the 

Region 5 ESL; therefore, risks to benthic invertebrates are acceptable, and chromium was not retained as 

a COPC. 

 

Because chromium is a bioaccumulative chemical, risks to wildlife from chromium are evaluated in 

Section 8.4.2. 

 

Iron 

Iron was initially selected as a COPC because a Region 5 ESL is not available.  The maximum 

concentration of 71,900 mg/kg was located at 08SW/SD015.  Alternate screening levels are not available 

for iron.  The concentration of iron in upgradient sediment sample 08SD13010006 is 11,800 mg/kg (Table 

3-31).  The maximum detected SWMU 8 concentration is greater than this concentration.  The 

concentration of iron in Tributary sample 08SD011010006 (18,200 mg/kg) is slightly greater than the 

upgradient concentration.  Because of the variability in sediment concentrations, alternate lines of 

evidence were used to evaluate risks to benthic invertebrates. 

 

The maximum iron concentration detected in the surface soil (32,400 mg/kg) was less than the maximum 

background soil concentration for Soil Group 3 (36,200 mg/kg) (Table 3-2), so soil contamination is not 

site-related.  Because surface runoff from soil is the major pathway for contaminants to enter sediment, 

the sediment contamination is probably not site related.  In addition, iron is generally not considered to be 
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toxic to ecological receptors.  Therefore, risks to benthic invertebrates are acceptable, and iron was not 

retained as a COPC. 

 

Manganese 

Manganese was initially selected as a COPC because a Region 5 ESL is not available.  The maximum 

concentration of 3,130 mg/kg was located at 08SW/SD015.  The following alternate screening level was 

available to help evaluate risks to benthic invertebrates: 

 

• 460 mg/kg – Canadian Lowest Effects Level (LEL) (OMOE, 1993) 

 

The maximum detected SWMU 8 concentration is greater than this benchmark.  Also, the concentration 

of manganese in upgradient sediment sample 08SD013010006 is 290 mg/kg (Table 3-31).  The 

maximum concentration is an order of magnitude greater than this concentration.  The concentration of 

manganese in Tributary sample 08SD011010006 (336 mg/kg) is only slightly greater than the upgradient 

concentration.  Because of the variability in sediment concentrations, alternate lines of evidence were 

used to evaluate risks to benthic invertebrates. 

 

The concentration of manganese in surface soil at the site (522 mg/kg) is less than the maximum 

background soil concentration for Soil Group 3 (3,040 mg/kg), so soil contamination is not site related.  

Because surface runoff from soil is the major pathway for contaminants to enter sediment, the sediment 

contamination is probably not site related.  In addition, manganese is generally not considered to be toxic 

to ecological receptors.  Therefore, risks to benthic invertebrates are acceptable, and manganese was not 

retained as a COPC. 

 

Selenium 

Selenium was initially selected as a COPC because a Region 5 ESL is not available.  The maximum 

concentration of 0.75 mg/kg was located at 08SW/SD015.  The following alternate benchmark was used 

to further evaluate risks to benthic invertebrates.  

 

• 1.0 mg/kg - AET (Buchman, 1999)   

 

The maximum detected SWMU 8 concentration is less than this benchmark.  However, a chemical will not 

be eliminated as a COPC based solely on its maximum concentration being less than a higher-effects 

level such as the AET.  The concentration of selenium in upgradient sample 08SD013010006 is 
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0.21 mg/kg (Table 3-31).  The maximum concentration is greater than this concentration.  The 

concentration of selenium in Tributary sample 08SD011010006 (0.22 mg/kg) is only slightly greater than 

the upgradient concentration.  Because of the variability in sediment concentrations, alternate lines of 

evidence were used to evaluate risks to benthic invertebrates. 

 

Selenium was not detected in surface soil at the site.  Because surface runoff from soil is the major 

pathway for contaminants to enter sediment, the sediment contamination is probably not site related.  

Therefore, risks to benthic invertebrates are acceptable, and selenium was not retained as a COPC. 

 

Vanadium 

Vanadium was initially selected as a COPC because a Region 5 ESL is not available.  The maximum 

concentration of 53.1 mg/kg was located at 08SW/SD015.  The following alternate benchmark was used 

to further evaluate risks to benthic invertebrates:   

 

• 57 mg/kg — AET (Buchman, 1999)   

 

The maximum detected SWMU 8 concentration is less than this benchmark.  However, based on the 

Navy’s agreement with U.S. EPA, a chemical will not be eliminated as a COPC based solely on its 

maximum concentration being less than a higher-effects level such as the AET.  The maximum vanadium 

concentration in sediment is slightly less than the concentration in upgradient sediment sample 

08SD01301006 (56.4 mg/kg) (Table 3-31), so contamination is probably not site related.  Therefore, risks 

to benthic invertebrates are acceptable, and vanadium was not retained as a COPC. 

 

Perchlorate 

Perchlorate was initially selected as a COPC because a Region 5 ESL is not available.  The maximum 

concentration of 0.24 mg/kg was located at 08SW/SD003.  Alternate screening levels are also not 

available for perchlorate.  The chronic benchmark for perchlorate effects to Chironomus tentans in 

freshwater is 83.1 mg/L (Parsons, 2002).  Although this is a surface water value, the maximum 

concentration detected in sediment is much lower (0.24 mg/kg).  Therefore, although risks to benthic 

invertebrates cannot be ruled out because of a lack of sediment toxicity data, potential site-related risks 

from perchlorate are not great enough to warrant carrying perchlorate further through the BERA process.  

Risks to benthic invertebrates are acceptable, and perchlorate was not retained as a COPC. 
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8.4.1.2.2 Main Stream Sediment 

bis(2-Ethylhexyl)phthalate 

bis(2-Ethylhexyl) phthalate was retained as a COPC because the detected concentration of 210 mg/kg at 

location 08SW/SD009 was greater than the Region 5 ESL of 182 mg/kg.  The following alternate 

benchmark was used to further evaluate risks to benthic invertebrates:  

 

• 750 mg/kg — UET (Buchman, 1999)   

 

The maximum detected SWMU 8 concentration is less than this benchmark.  However, based on the 

Navy’s agreement with U.S. EPA, a chemical will not be eliminated as a COPC based solely on its 

maximum concentration being less than a higher effects level such as the UET.  bis(2-Ethylhexyl) 

phthalate  was detected in one of five samples, and the detected concentration is only slightly greater 

than the Region 5 ESL.  Also, bis(2-Ethylhexyl)phthalate is often a common laboratory contaminant, so 

contamination might not be site related.  Therefore, risks to benthic invertebrates are acceptable, and 

bis(2-Ethylhexyl)phthalate was not retained as a COPC. 

 

Aluminum 

Aluminum was initially selected as a COPC because a Region 5 ESL was not available.  The detected 

concentration of 11,800 mg/kg was located at 08SW/SD014.  The following alternate benchmark was 

used to further evaluate risks to benthic invertebrates:  

 

• 25,500 mg/kg — TEL (Buchman, 1999)   

 

The TEL represents the concentration below which adverse effects on survival or growth of the amphipod 

Hyalella azteca are expected to occur only rarely in 28-day tests (MacDonald et al., 2000).  The maximum 

concentration is less than the TEL and the concentration in upgradient sample 08SD010010006 

(19,600 mg/kg) (Table 3-32).  Therefore, risks to benthic invertebrates are acceptable, and aluminum is 

not retained as a COPC. 

 

Antimony 

Antimony was initially selected as a COPC because a Region 5 ESL was not available.  The detected 

concentration of 1.4 mg/kg was located at 08SW/SD014.  The following alternate benchmark was used to 

further evaluate risks to benthic invertebrates: 

030601/P 8-36 CTO 0331 



NSWC Crane 
SWMU 8 RFI Report 

Revision:  0 
Date:  March  2007 

Section 8 
Page 37 of 56 

 
 

• 2 mg/kg — ER-L (Long and Morgan, 1991) 

 

The ER-L is the lower 10th percentile of effects data and is based on biological effects to amphipod and 

bivalve larvae from San Francisco Bay and Commencement Bay sediments.  The detected antimony 

concentration is less than this benchmark and is slightly less than the concentration in upgradient sample 

08SD010010006 (2.2 mg/kg) (Table 3-32).  Therefore, risks to benthic invertebrates are acceptable, and 

antimony was not retained as a COPC. 

 

Arsenic 

Arsenic was initially selected as a COPC because the maximum concentration of 19.7 at location 

08SW/SD014 exceeded the Region 5 ESL of 9.79 mg/kg.  The following alternate benchmark was used 

to further evaluate risks to benthic invertebrates: 

 

• 33 mg/kg – Consensus-based PEC (MacDonald et al., 2000) 

 

Five sets of sediment quality guidelines were determined to be appropriate for calculating the consensus-

based PECs for COCs in freshwater sediments.  The consensus-based PECs are intended to show the 

concentrations of contaminants in freshwater sediment above which adverse effects are likely to occur.  

The maximum SWMU 8 arsenic concentration is less than the PEC and the concentration in upgradient 

sample 08SD010010006 (27.6 mg/kg) (Table 3-32).  Therefore, risks to benthic invertebrates are 

acceptable, and arsenic was not retained as a COPC. 

 

Because arsenic is a bioaccumulative chemical, risks to wildlife from arsenic are evaluated in Section 

8.4.2. 

 

Barium 

Barium was initially selected as a COPC because a Region 5 ESL was not available.  The detected 

concentration of 83.3 mg/kg was located at 08SW/SD014.  The following alternate benchmark was used 

to further evaluate risks to benthic invertebrates:  

 

• 48 mg/kg — AET (Buchman, 1999)   
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The maximum detected SWMU 8 concentration is greater than this benchmark.  However, the maximum 

barium concentration in sediment is less than the concentration detected in upgradient sample 

08SD010010006 (247 mg/kg) (Table 3-32), so contamination is not likely site related.  Therefore, risks to 

benthic invertebrates are acceptable, and barium was not retained as a COPC. 

 

Beryllium 

Beryllium was initially selected as a COPC because a Region 5 ESL was not available.  The maximum 

concentration of 1.6 mg/kg was located at 08SW/SD014.  Alternate screening levels were not available 

for beryllium.  The maximum concentration is less than the concentration of beryllium in upgradient 

sediment sample 08SD010010006 (3.1 mg/kg) (Table 3-32), so contamination is probably not site related.  

Therefore, risks to benthic invertebrates are acceptable, and beryllium was not retained as a COPC. 

 

Chromium 

Chromium was initially selected as a COPC because the detected concentration of 61.2 mg/kg at location 

08SW/SD014 was greater than the Region 5 ESL of 43.4 mg/kg.  The following alternate screening level 

was used to further evaluate risks to benthic invertebrates: 

 

• 111 mg/kg – Consensus-based PEC (MacDonald et al., 2000) 

 

Five sets of sediment quality guidelines were determined to be appropriate for calculating the consensus-

based PECs for COCs in freshwater sediments.  The consensus-based PECs are intended to show the 

concentrations of contaminants in freshwater sediment above which adverse effects are likely to occur.  

The maximum concentration is less than the PEC and the concentration detected in upgradient sample 

08SD010010006 (132 mg/kg) (Table 3-32).  Therefore, risks to benthic invertebrates are acceptable, and 

chromium was not retained as a COPC. 

 

Because chromium is a bioaccumulative chemical, risks to wildlife from chromium are evaluated in 

Section 8.4.2. 

 

Iron 

Iron was initially selected as a COPC because a Region 5 ESL is not available.  The detected 

concentration of 71,400 mg/kg was at location 08SW/SD014.  Alternate screening levels are also not 

available for iron.  The maximum iron concentration in SWMU 8 sediment is less than the concentration in 

upgradient sample 08SD010010006 (120,000 mg/kg) (Table 3-32), so contamination is probably not site 
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related.  In addition, iron is generally not considered to be toxic to ecological receptors.  Therefore, risks 

to benthic invertebrates are acceptable, and iron was not retained as a COPC. 

 

Manganese 

Manganese was initially selected as a COPC because a Region 5 ESL is not available.  The detected 

concentration of 1,790 mg/kg was at location 08SW/SD014.  The following alternate screening level was 

used to further evaluate risks to benthic invertebrates: 

 

• 460 mg/kg – Canadian LEL (OMOE, 1993) 

 

Although the maximum detected SWMU 8 manganese concentration in sediment is greater than this 

benchmark, it is less than the concentration in upgradient sample 08SD010010006 (7,160 mg/kg) (Table 

3-32), so manganese contamination is probably not site related.  In addition, manganese is generally not 

considered to be toxic to ecological receptors.  Therefore, risks to benthic invertebrates are acceptable, 

and manganese was not retained as a COPC. 

 

Selenium 

Selenium was initially selected as a COPC because a Region 5 ESL is not available.  The detected 

concentration of 0.59 mg/kg was located at 08SW/SD014.  The following alternate benchmark was used 

to further evaluate risks to benthic invertebrates:   

 

• 1.0 mg/kg — AET (Buchman, 1999)   

 

The maximum detected SWMU 8 concentration is less than this benchmark.  However, based on the 

Navy’s agreement with U.S. EPA, a chemical will not be eliminated as a COPC based solely on its 

maximum concentration being less than a higher-effects level such as the AET.  The maximum selenium 

concentration in sediment is less than the concentration in upgradient sample 08SD010010006 

(1.3 mg/kg) (Table 3-32), so contamination is probably not site related.  Therefore, risks to benthic 

invertebrates are acceptable, and selenium was not retained as a COPC. 

 

Vanadium 

Vanadium was initially selected as a COPC because a Region 5 ESL is not available.  The detected 

concentration of 54.3 mg/kg was at location 08SW/SD014.  The following alternate benchmark was used 

to further evaluate risks to benthic invertebrates:  

030601/P 8-39 CTO 0331 



NSWC Crane 
SWMU 8 RFI Report 

Revision:  0 
Date:  March  2007 

Section 8 
Page 40 of 56 

 
 

• 57 mg/kg — AET (Buchman, 1999)   

 

The maximum detected SWMU 8 concentration is slightly less than this benchmark.  However, based on 

the Navy’s agreement with U.S. EPA, a chemical will not be eliminated as a COPC based solely on its 

maximum concentration being less than a higher-effects level such as the AET.  The detected vanadium 

concentration in sediment is less than the concentration in upgradient sediment sample 08SD010010006 

(99.3 mg/kg) (Table 3-32), so contamination is probably not site related.  Therefore, risks to benthic 

invertebrates are acceptable, and vanadium was not retained as a COPC. 

 

8.4.1.2.3 Summary of Sediment Risk 

In summary, chemicals initially selected as COPCs were further evaluated in Step 3a, the first step of the 

BERA.  Concentrations of COPCs were then compared to alternate sediment toxicity data.  Other Step 3a 

factors as discussed in Section 8.4 were also considered for the initial COPCs.  Because risks to benthic 

invertebrates in Tributary sediment could not be ruled out, beryllium was retained as a COPC for further 

evaluation in a BERA. 

 

8.4.1.3 Aquatic Organisms – Surface Water Risk 

Tables 8-12 and 8-13 present summaries of some of the common alternate benchmarks used to refine 

the list of COPCs in Tributary and Main Stream surface water samples as part of the evaluation.  

Although results are given for both total and dissolved metals, an emphasis is placed on filtered samples 

because they represent the bioavailable portion of the inorganics (U.S. EPA, 1992) and are most 

indicative of the level of direct risk to aquatic receptors.  The summary of upgradient surface water 

comparisons is presented in Appendix G.   

 

Water quality standards (WQSs) for surface water have been developed for Indiana (IDEM, 1998).  In 

addition, U.S. EPA has established ambient water quality criteria (AWQCs) for several contaminants (U.S. 

EPA, 2002f).  IDEM WQSs and AWQCs were reviewed.  The AWQCs were used first for further 

evaluating chemicals initially selected as COPCs, where appropriate, because the AWQC have been 

updated more recently than the WQSs.  However, in the absence of AWQCs, the IDEM WQSs were also 

used.  Other, non-regulatory surface water screening values were also used to evaluate the data, where 

necessary.  The following sections discuss these values, as appropriate.  
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8.4.1.3.1 Tributary Surface Water 

bis(2-Ethylhexyl)phthalate 

bis(2-Ethylhexyl)phthalate was initially selected as a COPC in surface water because the detected 

concentration of 1.0 µg/L at 15SW/SD015 exceeded the Region 5 ESL of 0.3 µg/L.  The following 

alternate screening level was used to further evaluate risks to aquatic organisms: 

 

• 3.0 µg/L – Tier II Secondary Chronic Value (Suter & Tsao, 1996) 

 

This alternate benchmark was developed so that aquatic benchmarks could be established with fewer 

data than are required for the AWQC.  It is based on several studies of aquatic invertebrates (Suter & 

Tsao, 1996).  The maximum detected SWMU 8 concentration is less than this benchmark; therefore, risks 

are acceptable, and bis(2-Ethylhexyl)phthalate was not retained as a COPC. 

 

Aluminum 

Aluminum was initially selected as a COPC in unfiltered and filtered metals samples because the 

maximum concentrations (25,800 µg/L and 213 µg/L, respectively) exceeded the screening level of 

87 µg/L, which is the chronic AWQC (U.S. EPA, 2002f).   

 

Aluminum concentrations were greater than the screening level in two of the eight filtered metals 

samples.  The maximum dissolved aluminum concentration was at 08SP002, which is a seep location.  

According to Figure A-2 in Appendix A and the field sample log sheets in Appendix C, suspended solids 

were very high at this location (greater than 1,000 NTU).  There are also large differences in the 

aluminum concentrations between the unfiltered samples and the filtered samples at all surface water 

sample locations (see Table 3-25) that are likely due to high suspended solids in the samples.  Although 

the samples were filtered, the solids in the sample may still be contributing to the high metals 

concentrations.  Also, because aquatic organisms are exposed to water across the site, the average 

concentration is a better representation of site contamination.  The average filtered aluminum 

concentration (57.3 µg/L) is less than the AWQC.  For these reasons, risks to aquatic organisms are 

acceptable, and aluminum was not retained as a COPC.   

 

Cadmium 

Cadmium was initially selected as a COPC in unfiltered and filtered metals samples because the 

maximum concentrations (1.1 µg/L and 0.28 µg/L, respectively) at locations 08SP002 and 08SW/SD003, 
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respectively, exceeded the Region 5 ESLs of 0.23 µg/L and 0.21 µg/L (based on water hardness), 

respectively. 

 

Cadmium concentrations were greater than the screening level in two of the eight filtered samples.  The 

cadmium detections only slightly exceed the screening level.  Also, because aquatic organisms are 

exposed to water across the site, the average concentration is a better representation of site 

contamination.  The average dissolved cadmium concentration (0.119 µg/L) is less than the screening 

level.  For these reasons, risks to aquatic organisms are acceptable, and cadmium was not retained as a 

COPC. 

 

Cobalt 

Cobalt was initially selected as a COPC in unfiltered metals samples because the maximum 

concentration (52.4 µg/L) at location 08SP002 exceeded the Region 5 ESL of 24 µg/L.   

 

All of the dissolved cobalt detections were less than the screening level.  The maximum total cobalt 

concentration is the only detection that exceeds the screening level.  This is a seep sample, and 

according to Figure A-2 in Appendix A and the field sample log sheets in Appendix C, there were very 

high suspended solids (greater than 1,000 NTU) that could have caused high metals detections.  For 

these reasons, risks to aquatic organisms are acceptable, and cobalt was not retained as a COPC. 

 

Copper 

Copper was initially selected as a COPC in unfiltered metals samples because the maximum 

concentration (28.4 µg/L) at location 08SP002 exceeded the Region 5 ESL of 7.84 µg/L.   

 

All of the dissolved copper detections were less than the screening level.  The maximum total copper 

concentration is the only detection that is greater than the screening level.  This is a seep sample, and 

according to Figure A-2 in Appendix A and the field sample log sheets in Appendix C, there were very 

high suspended solids (greater than 1,000 NTU) that could have caused high metals detections.  For 

these reasons, risks to aquatic organisms are acceptable, and copper was not retained as a COPC. 

 

Iron 

Iron was initially selected as a COPC in unfiltered metals samples because the maximum concentration 

(29,000 µg/L) at location 08SP002 exceeded the chronic WQC of 1,000 µg/L (U.S. EPA, 2002f).   
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All of the dissolved iron detections were less than the screening level.  Three of the eight total iron 

detections were greater than the WQC.  The maximum total iron concentration was detected in a seep 

sample with very high suspended solids (greater than 1,000 NTU) (see Figure A-2 in Appendix A and field 

sample log sheets in Appendix C).  The high solids most likely account for the high iron concentration in 

this sample, because the filtered sample had a much lower iron concentration.  For these reasons, risks 

to aquatic organisms are acceptable, and iron was not retained as a COPC. 

 

Lead 

Lead was initially selected as a COPC in unfiltered metals samples because the maximum concentration 

(29.8 µg/L) at location 08SP002 exceeded the Region 5 ESL of 2.46 µg/L (U.S. EPA, 2003c).   

 

All of the dissolved lead detections were less than the screening level.  Three of the eight total lead 

detections were greater than the screening level.  The maximum total lead concentration was detected in 

a seep sample with very high suspended solids (greater than 1,000 NTU) (see Figure A-2 in Appendix A 

and field sample log sheets in Appendix C).  The high solids most likely account for the high lead 

concentration in this sample because the filtered sample had a much lower lead concentration.  For these 

reasons, risks to aquatic organisms were acceptable, and lead was not retained as a COPC. 

 

Manganese 

Manganese was initially selected as a COPC in unfiltered and filtered surface water samples because the 

maximum concentrations (6,200 µg/L and 3,190 µg/L) at location 08SP002 exceeded the screening level 

of 443 µg/L, which is based on the water hardness (IDEM, 2001).   

 

Two of the sample locations had dissolved manganese concentrations that exceeded the screening level.  

The U.S. EPA 1986 Quality Criteria for Water (the Gold Book) indicates that because tolerance values 

range from 1.5 mg/L to over 1,000 mg/L, manganese is not considered to be a problem in fresh waters 

(U.S. EPA, 1986).  The maximum detected manganese concentration is less than this range.  Therefore, 

risks to aquatic organisms are acceptable, and manganese is not retained as a COPC.  

 

Mercury 

Mercury was initially selected as a COPC in unfiltered metals samples because the detected 

concentration (0.068 µg/L) at location 08SP002 exceeded the Region 5 ESL of 0.0013 µg/L (U.S. EPA, 

2003c).   
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Mercury was not detected in the filtered samples.  The only total mercury concentration that exceeded the 

screening level was in a seep sample that had high suspended solids (greater than 1,000 NTU) (see 

Figure A-2 in Appendix A and field sample log sheets in Appendix C).  The high solids likely account for 

the high level of mercury in the sample because mercury was not detected when the sample was filtered.  

Therefore, risks to aquatic organisms are acceptable, and mercury was not retained as a COPC. 

 

Nickel 

Nickel was initially selected as a COPC in unfiltered metals samples because the maximum concentration 

(47.3 µg/L) at location 08SP002 exceeded the Region 5 ESL of 43.9 µg/L (U.S. EPA, 2003c).   

 

Nickel concentrations in filtered samples were less than the screening level.  The maximum total nickel 

concentration is the only sample that detection exceeded the screening level, and it was only a slight 

exceedance.  The location of the maximum detection is a seep sample with high suspended solids 

(greater than 1,000 NTU) (see Figure A-2 in Appendix A and field sample log sheets in Appendix C).  

Because nickel was not detected in filtered samples, risks to aquatic organisms are acceptable, and 

nickel was not retained as a COPC. 

 

Vanadium 

Vanadium was initially selected as a COPC in unfiltered metals samples because the maximum 

concentration (39.8 µg/L) at location 08SP002 exceeded the Region 5 ESL of 12 µg/L (U.S. EPA, 2003c).   

 

Vanadium was not detected in filtered samples.  The maximum total vanadium concentration is the only 

detection that exceeded the screening level.  The location of the maximum detection is a seep sample 

with high suspended solids (greater than 1,000 NTU) (see Figure A-2 in Appendix A and field sample log 

sheets in Appendix C).  The high solids likely caused the vanadium concentration to exceed the 

screening level because vanadium was not detected in the filtered sample.  Therefore, risks to aquatic 

organisms are acceptable, and vanadium was not retained as a COPC. 

 

8.4.1.3.2 Main Stream Surface Water 

Aluminum 

Aluminum was initially selected as a COPC because the maximum concentration in unfiltered metals 

samples (710 µg/L) located at 08SW009 exceeded the AWQC of 87 µg/L (U.S. EPA, 2002).   
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Aluminum was not detected in filtered samples.  Also, the upgradient total aluminum concentration at 

location 08SW/SD010 (517µg/L) (Table 3-26) is similar to the maximum total aluminum concentration, so 

contamination is not likely to be site related.  For these reasons, risks to aquatic organisms are 

acceptable, and aluminum was not retained as a COPC. 

 

8.4.1.3.3 Summary of Surface Water Risk 

In summary, chemicals initially selected as COPCs were further evaluated in Step 3a, the first step of the 

BERA.  Concentrations of COPCs were then compared to the alternate aquatic toxicity data.  Other Step 

3a factors as discussed in Section 8.4 were also considered for the initial COPCs.  No chemicals were 

retained as surface water COPCs for further evaluation in a BERA. 

 

8.4.2 Food-Chain Modeling 

The above-mentioned alternate benchmark values are not designed to evaluate risks to terrestrial wildlife 

via the ingestion of the soil, sediment, surface water, plants, and invertebrates.  Therefore, a terrestrial 

intake model was used to estimate exposure of terrestrial receptors to COPCs.  As presented in Tables 

8-2, 8-4, 8-5, 8-7, and 8-8, food-chain modeling was conducted on chemicals considered to be 

bioaccumulative [i.e., included in the list of important bioaccumulative chemicals in U. S. EPA (2000)] and 

that also exceeded Region 5 ESLs, which do take into account risks to wildlife.  If the chemical 

concentration was less than the ESL or if the chemical is not bioaccumulative, it was not carried through 

the food-chain model.  Tables 8-2 (surface soil), 8-4 and 8-5 (sediment), and 8-7 and 8-8 (surface water) 

list the chemicals retained for food-chain modeling.  As noted previously, pond surface soil, sediment, and 

surface water samples were not evaluated for risks to terrestrial receptors because the Building 106 Pond 

will be excavated and contamination will be removed. 

 

8.4.2.1  Food-Chain Modeling Methodology 

Risk to terrestrial receptors as a result of exposure to COPCs in the soil, sediment, and surface water was 

determined by estimating the total chronic daily intake (CDI) (see below) and comparing the CDI to TRVs 

representing acceptable daily doses in mg/kg-day.  The TRVs were developed from NOAELs and lowest 

observable adverse effect levels (LOAELs) obtained from wildlife studies, when available.  The majority of 

the TRVs came from the ORNL Toxicological Benchmarks for Wildlife: 1996 Revision (Sample et al., 

1996).   

 

For avian species, the NOAEL (or LOAEL) for the test species was used as the NOAEL (or LOAEL) for 

the surrogate species in accordance with Sample et al. (1996) or other sources used.  For mammalian 
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species, the NOAEL (or LOAEL) from one species was adjusted to a NOAEL (or LOAEL) for the 

surrogate species using the following modified body weight scaling equation (from Sample et al., 1996): 

 

NOAELw = NOAELt*(bwt/bww) 

 

Where:   NOAELw = no-observed-adverse-effect level for the surrogate wildlife species 

  NOAELt = no-observed-adverse-effect level for the test species 

  bwt = body weight of the test species 

  bww = body weight of the surrogate test species 

 

Based on more recent publications (Sample and Arenal 1999), U.S. EPA Region 5 has indicated that the 

use of the metabolic scaling factor may not be appropriate for toxicity/body weight extrapolation factors.  

Therefore, U.S. EPA recommended that the toxicity/body weight calculation be performed without the use 

of the scaling factor of 0.25.  The body weight scaling is performed because studies have shown that for 

mammals, numerous physiological functions such as metabolic rate and responses to toxic chemicals are 

a function of body size (Sample et al., 1996).   

 

Appendix J.4 presents the derivation of the TRVs.  Table J.4-1 shows the test species body weights used 

for body weight scaling and exposure factors for surrogate wildlife.  Tables J.4-2 (maximum mammal 

TRVs with body weight scaling), J.4-3 (average mammal TRVs with body weight scaling), and J.4-4 (bird 

TRVs) present the TRVs as they were used in the food-chain modeling.  Table J.4-5 shows the sources 

of the TRVs.  If a subchronic study was used to develop the TRV, the final value was multiplied by a 

factor of 0.1 to account for uncertainty between subchronic and chronic effects.  If a LOAEL study was 

used to develop the NOAEL TRV, the LOAEL was multiplied by a factor of 0.1 to obtain the NOAEL.   

 

COPC intake for wildlife exposed to the COPCs in surface soil, sediment, and surface water was 

estimated as daily dose (mg/kg-day) using exposure equations.  The contaminant concentrations in 

surface soil, sediment, and surface water were used to calculate CDI doses.  The following equations 

present the CDI equations that were used in calculating a total daily dose for the surrogate species 

selected for modeling: 

 

BW
SI) * (SC  day)-(mg/kg entsoil/sedim surface Dose, =  

BW
 WI)* (SW  day)-(mg/kg  watersurface Dose, =  
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BW
FI) * (FC  day)-(mg/kg food Dose, =  

H*(food)] Dose   water)(surface Dose  ent)soil/sedim (surface [Dose  day)-(mg/kg CDI Total ++=  

 

Where:  SC  = Soil/sediment concentration (mg/kg) 

  SI  = Incidental soil/sediment ingestion rate (kg/day)  

  BW  = Body weight (kg)  

  SW  = Surface water concentration (mg/L)  

  WI  = Surface water ingestion rate (L/day) 

  FC  = Food concentration (mg/kg) 

  FI  = Food ingestion rate (kg/day) 

  H = Home range/contaminated area (assume = 1 for maximum exposure) 

 

For organic constituents in surface soil and inorganics in surface soil and sediment, the contaminant 

concentration of prey items for insectivorous, herbivorous, and piscivorous species (e.g., earthworms, 

vegetation, and fish) is calculated using the following equation: 

 

FC = SC * BAF 

 

Where:  FC  = Contaminant concentration in food (e.g., earthworms and vegetation) (kg/day) 

SC = Contaminant concentration in surface soil/sediment (mg/kg) 

  BAF = Soil to plant or soil/sediment to invertebrate bioaccumulation factor (unitless) 

 

For organic constituents in sediment, the contaminant concentration of fish for piscivorous species is 

calculated using the following equation: 

 

%TOC
%Lipids*BAF*SCFC =  

 

 

Where:  FC  = Contaminant concentration in food (e.g., fish) (kg/day) 

SC = Contaminant concentration in sediment (mg/kg) 

  BAF = Sediment to fish bioaccumulation factor (unitless) 

  %Lipids = Percent lipids in fish (see Appendix J.5) 

  %TOC = Average percent total organic carbon in sediment (assumed 1 percent because 

  TOC data were not available for sediment) 
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Contaminant concentrations in food items were calculated using BAFs from the following published 

sources:  

  

• Plant BAFs (Organics): Toxicity and Chemical-Specific Factors Database (ORNL, 2002). 

 

• Plant BAFs (Inorganics): Empirical Model for the Uptake of Inorganic Chemicals from Soil by Plants 

(ORNL, 1998a).  

 

• Soil Invertebrate BAFs: Development and Validation of Bioaccumulation Models for Earthworms 

(Sample et al., 1998). 

 

• Fish Biota Sediment Accumulation Factors (BSAFs) (organics): The Incidence and Severity of 

Sediment Contamination in Surface Waters of the United States, Volume 1:National Sediment Quality 

Survey (U.S. EPA, 1997d). 

 

• Sediment Invertebrate BSAFs (Inorganics): Biota Sediment Accumulation Factors for Invertebrates: 

Review and Recommendations for the Oak Ridge Reservation (ORNL, 1998b). 

 

Table J.2-1 in Appendix J.2 presents chemical-specific BAFs, BSAFs, and other BAF data used in this 

SERA.  A default value of 1.0 was used for the BAF if chemical-specific data were not available in the 

above sources.  Because sediment-to-fish BSAFs were not available for inorganic chemicals, the 

sediment-to-invertebrate BSAFs from ORNL (1998b) were used to estimate tissue concentrations of 

inorganics in food items for the mink and belted kingfisher. 

 

The lower bound of the threshold effects is based on consistently conservative assumptions and NOAEL 

toxicity values (U.S. EPA, 1997d).  This bound presents the greatest potential risks.  The upper bound is 

based on observed impacts or predictions that ecological effects could occur and is developed using 

assumptions consistent with those used in the lower bound and LOAEL toxicity values (U.S. EPA, 

1997b).  This bound presents the average potential risk.  These conservative and less conservative 

exposure scenarios were calculated to provide the overall range of potential risks to ecological receptors. 

 

The exposure assumptions (e.g., ingestion rates and body weight) were obtained from the Wildlife 

Exposure Factors Handbook (U.S. EPA, 1993c).  Studies conducted in Indiana or surrounding states 

were used, when available, to estimate the exposure factors.  If only one value was available for a given 

exposure parameter, the value was used regardless of where the study was conducted.  The exposure 
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parameters from U.S. EPA (1993c) are wet weight values; however, the BAFs presented in the above 

sources estimate the tissue concentrations in dry weight.  Therefore, the exposure parameters from U.S. 

EPA (1993) were converted to dry weight values for the food-chain model calculations.  Table 8-14 

presents the exposure parameters used in the SERA, and Appendix J.3 presents the values used to 

calculate the exposure parameters and how they were calculated.  Table J.3-1 in Appendix J.3 shows the 

exposure parameters used for the food-chain modeling. 

 

An EEQ approach was used to characterize risk to terrestrial receptors.  This approach characterizes the 

potential effects by comparing exposure concentrations with effects data.  An EEQ of greater than 1.0 is 

considered indicative of a potential risk.  The EEQ is not an expression of probability, and the meaning of 

values greater than 1.0 must be interpreted in light of attendant uncertainties in risk management. 

 

The EEQ for the terrestrial wildlife model was calculated as follows: 

 

TRV

CDI Total
EEQ =  

 

Where:  EEQ   = Ecological effects quotient (unitless) 

  Total CDI  = Total daily intake dose (mg/kg-day) 

  TRV   = Toxicity reference value (NOAEL or LOAEL) (mg/kg-day) 

 

8.4.2.2 Results and Discussion 

Appendix J.6 presents the food-chain modeling calculations.  Separate discussions are provided below 

for evaluations of potential risk to herbivorous and insectivorous receptors.  Tables 8-15 and 8-16 present 

the EEQs under both the conservative and average exposure scenarios, respectively, for herbivorous and 

insectivorous receptors.  Tables 8-17 and 8-18 present the EEQs under conservative and average 

scenarios, respectively, for piscivorous receptors for the Tributaries.  Tables 8-19 and 8-20 present the 

EEQs under conservative and average exposure scenarios, respectively, for piscivorous receptors for the 

Main Stream.  Table 8-21 presents a summary of the Step 3a evaluation for terrestrial wildlife. 

 

Herbivorous Receptors 

Under the conservative food-chain scenario, all NOAEL-based EEQs were less than 1.0 (Table 8-15); 

therefore, risks to herbivorous receptors at SWMU 8 (i.e., meadow vole and short-tailed shrew) are 

acceptable.  
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Insectivorous Receptors 

Under the conservative food-chain scenario, COPCs with EEQs greater than 1.0 for representative 

insectivorous receptors included cadmium, lead, mercury, and zinc for the woodcock (Table 8-15).  Under 

the average food-chain scenario, a NOAEL-based EEQ for zinc exceeded 1.0 for the woodcock (Table 

8-16). 

 

The bird NOAEL and LOAEL for zinc were developed from a study in which no adverse effects were 

observed among hens consuming 48 and 228 mg/kg zinc, but egg hatchability was less than 20 percent 

of controls among hens consuming 2,028 mg/kg zinc (Sample et al., 1996).  Because the study was 

greater than 10 weeks in duration and considered exposure during reproduction, the 228 mg/kg dose was 

considered a chronic NOAEL (14.5 mg/kg-day) and the 2,028 mg/kg dose was considered a chronic 

LOAEL (131 mg/kg-day).   

 

Using the maximum background concentration for zinc, the food-chain NOAEL EEQ is also greater than 

1.0 and is similar to the EEQ using the site data.  Therefore, site-related risks to insectivorous birds from 

zinc are only slightly greater than background risks.  Furthermore, the greatest zinc concentration 

(128 mg/kg) was found in the sample from location 15SS001.  This sample location is near Building 107 

and a gravel lot (see Figure A-2 in Appendix A), so insectivorous birds are unlikely to obtain a significant 

amount of food from this area.  All other detections of zinc in surface soil are less than the maximum zinc 

concentration in the background samples (60.2 mg/kg).  Because only one zinc detection in a small area 

is elevated compared to background concentrations, risks to insectivorous birds are acceptable, and zinc 

is not retained as a COPC for further evaluation. 

 

Piscivorous Receptors (Tributary) 

Because there are only intermittent pools of surface water in the drainage ditches and Tributaries at 

SWMU 8, fish are often absent.  Therefore, piscivorous wildlife will not obtain a significant portion of their 

food from these water bodies, and a site use factor (SUF) of 10 percent was used to evaluate the risks to 

piscivorous wildlife.  The SUF of 10 percent is considered conservative because it is not likely that 

piscivorous wildlife will obtain even 10 percent of their food from these areas. 

 

Under both the conservative and average food-chain model scenarios, the NOAEL-based EEQs for 

arsenic were greater than 1.0 for the mink (Tables 8-17 and 8-18).  No EEQs based on the LOAEL were 

greater than 1.0 under the less conservative food-chain model scenario.   
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As discussed above, body weight scaling was used to convert TRVs for the test species to TRVs for the 

surrogate wildlife species.  According to Sample et al. (1996), body weight scaling may be conservative 

when the mouse is used as the test species to extrapolate the TRV for a larger mammal.  A NOAEL for 

the mink has not been developed for arsenic.  Because the mouse was used as the test species, it is 

likely that the TRV calculated for the mink with body weight scaling is conservative.  Therefore, because 

the NOAEL EEQ for arsenic in the less conservative food-chain model is slightly greater than 1.0 with an 

EEQ of 2.0, actual risks to mink from arsenic are not likely considering that the TRV is probably very 

conservative.  Therefore, arsenic is not retained as a COPC in sediment for risks to wildlife.     

 

Piscivorous Wildlife (Main Stream) 

Because there are only intermittent pools of surface water in the drainage ditches and Tributaries at 

SWMU 8, fish are often absent.  Therefore, piscivorous wildlife will not obtain a significant portion of their 

food from these water bodies, and an SUF of 10 percent was used to evaluate the risks to piscivorous 

wildlife.  The SUF of 10 percent is considered conservative because it is not likely that piscivorous wildlife 

will obtain even 10 percent of their food from these areas. 

 

Under both the conservative and average food-chain model scenario, the NOAEL-based EEQs for 

arsenic were greater than 1.0 for the mink (Tables 8-19 and 8-20).  No EEQs based on the LOAEL were 

greater than 1.0 under the less conservative food-chain model scenario. 

 

As discussed above, body weight scaling was used to convert TRVs for the test species to TRVs for the 

surrogate wildlife species.  According to Sample et al. (1996), body weight scaling may be conservative 

when the mouse is used as the test species to extrapolate the TRV for a larger mammal.  A NOAEL for 

the mink has not been developed for arsenic.  Because the mouse was used as the test species, it is 

likely that the TRV calculated for the mink with body weight scaling is conservative.  Therefore, because 

the NOAEL EEQ for arsenic in the less conservative food-chain model is slightly greater than 1.0 with an 

EEQ of 3.3, actual risks to mink from arsenic are not likely considering that the TRV is probably very 

conservative.  Therefore, arsenic is not retained as a COPC in sediment for risks to wildlife. 

  

8.5 ECOLOGICAL RISK UNCERTAINTY ANALYSIS 

This section discusses some of the uncertainties associated with the SWMU 8 SERA. 
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8.5.1 Measurement and Assessment Endpoints 

Measurement endpoints are used to evaluate the assessment endpoints selected for the SERA.  For the 

SERA, the measures of effects are not the same as the assessment endpoints.  Therefore, the measures 

are used to predict effects to the assessment endpoints by selecting surrogate species that were 

evaluated.  For example, a decrease in reproduction of a shrew is used to assess a decrease in 

reproduction of the small mammal population.  However, predicting a decrease in reproduction of a shrew 

may either underprotect or overprotect the small mammal population based on differences in ingestion 

rates, toxicity, food preferences, home ranges, etc. between different species. 

 

Risks to reptiles and amphibians are not quantitatively evaluated because exposure factors are not 

established for most species, and toxicity data are very limited.  Using aquatic organisms as a surrogate 

species, risks to amphibians exposed to surface water are possible.  Potential risks to reptiles cannot be 

evaluated in this SERA because of a lack of toxicity and exposure data (see below for a discussion of 

potential risks to the timber rattlesnake). 

 

As discussed in Section 8.2.1.1, several endangered and threatened species or species of special 

concern are present at NSWC Crane and potentially may inhabit SWMU 8.  Risks to these species were 

not specifically calculated, so the uncertainties of not calculating risks to these species are presented 

here.  As discussed above, risks to carnivorous mammals and birds were not evaluated because the 

contaminated portions of SWMU 8 represent only a small portion of these receptors’ home ranges.  For 

this reason, significant risks are not expected from exposure to chemicals at SWMU 8; therefore, 

unacceptable risks to the bobcat, bald eagle, Northern harrier, and osprey, and to carnivorous reptiles 

such as the timber rattlesnake are also not expected, although there is uncertainty with this conclusion 

because risks were not quantitatively evaluated.  Loggerhead shrikes and the sedge wren consume 

mostly aboveground insects such as caterpillars, beetles, spiders, and flies, as opposed to the worms that 

are consumed by the American woodcock in the food-chain model.  Because worms are in direct contact 

with soil, it is expected that they would have greater levels of contaminants at SWMU 8 than aboveground 

insects; therefore, risks to the woodcock from consuming worms are expected to be greater than risks to 

the loggerhead shrike and sedge wren from consuming aboveground insects.  Because there are no risks 

for the woodcock, risks are not expected for birds that consume aboveground insects.  The American 

bittern is a marshland bird that feeds on fish, frogs, eels, insects, and water snakes.  The Tributaries at 

SWMU 8 do not provide preferred habitat (marshes) for the bittern, so it is not likely that they will be 

present in this area.  As mentioned in Section 8.2.1.1, the presence of the Indiana bat has not been 

documented at or surrounding SWMU 8. 
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Finally, there are uncertainties in risks to reptiles because there is a lack of exposure factors for reptiles 

and a lack of reptile toxicity data for the detected chemicals. As discussed in Section 8.2.1.1, one 

threatened reptilian species is listed as potentially present at NSWC Crane.  Based on the preferred 

habitat of the timber rattlesnake and the ecology of SWMU 8, this species may potentially inhabit areas of 

the site.  Risks to carnivorous reptiles were not specifically calculated; however, risks are unlikely based 

on using insectivorous birds and mammals as surrogates. 

 

8.5.2 Exposure Characterization 

The contaminant dose to terrestrial wildlife is calculated using an equation that incorporates ingestion 

rates, body weights, BAFs, and other exposure factors.  These exposure factors are obtained from 

literature studies or predicted using various equations.  Ingestion rates and body weights vary among 

species, especially among species inhabiting different areas.  This was taken into account when selecting 

exposure parameters from U.S. EPA (1993c), and an attempt was made to minimize the uncertainties 

associated with the exposure characterization by selecting exposure parameters from studies conducted 

in Indiana and surrounding states. 

 

Bioaccumulation of contaminants into various biological media (e.g., plants, invertebrates, small 

mammals) depends on characteristics of the media such as pH, organic carbon, etc.  Therefore, actual 

BAFs at the site may be different than those used in the SERA or obtained from the literature.  BAFs for 

estimating concentrations of selenium in sediment invertebrate tissue were not available, so a BAF of 1.0 

was used for the food-chain models for the mink and kingfisher.   

 

Also, the bioavailability of contaminants reported in toxicity studies is typically greater than the 

bioavailability of contaminants in environmental media.  Typically, highly bioavailable forms of chemicals 

are used when conducting toxicity tests and/or conducting dosing studies for wildlife.  For example, many 

of the toxicity tests used to develop screening levels for inorganics use highly bioavailable forms of 

metals, such as metal salts, which in many cases are much more toxic than equivalent concentrations of 

the inorganics in field-collected soils (Allen, 2002). 

 

There is uncertainty in the chemical data collected at the site.  Measured levels of chemicals are only 

estimates of the true site chemical concentrations.  At SWMU 8, samples were deliberately biased toward 

known or suspected high concentrations, so predicted doses are probably higher than actual doses.  

Whereas this is a conservative approach in predicting exposure concentrations, actual exposure of 

ecological receptors to chemical concentrations at SWMU 8 is likely overestimated.  In particular, wildlife 

that typically roam over multiple sample locations are unlikely to obtain all their food from within the most 
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contaminated areas at SWMU 8.  Also, because the contaminated areas occupy only a very small portion 

of the overall ecological habitat at SWMU 8, a discussion of the overall risks to ecological receptors was 

included in the SERA.  An SUF of 10 percent was used to evaluate risks to piscivorous receptors 

because there are only intermittent drainageways and Tributaries on site as indicated earlier in this 

SERA.   

 

Seventeen of the surface soil samples were collected under Building 106 and Building 107.  There is no 

habitat at these locations for plants, invertebrates, or terrestrial birds and mammals.  These samples were 

removed from the data set and were not evaluated.  There is uncertainty in removing these samples from 

the data set in the event that the buildings are removed in the future.  Four surface soil, three sediment, 

and three surface water samples were collected from the Building 106 Pond area.  There are currently 

plans to excavate this pond, which would remove the contaminated soil, sediment, and surface water.  

COPC selection tables were produced for these samples, but because the contamination will be removed 

and risks are not expected, they were not evaluated further.  Twenty-four surface soil samples were 

collected in gravel/vegetated areas where habitat could exist (Table 8-2).       

 

As noted on Figure A-2 in Appendix A, surface water was present at the surface water/sediment sampling 

locations during the sampling event.  However, the water at many locations was turbid, indicating the 

samples were collected after a rain event because sediment was still suspended in the water.  Also, many 

of the locations only have water intermittently and will not contain significant amounts of water between 

rain events, so aquatic organisms will be limited to small pools of water when other stretches of the 

Tributaries are dry.  Therefore, this needs to be taken into account when making risk management 

decisions at the site. 

 

8.5.3 Ecological Effects Data 

Toxicological data for a few of the chemicals detected at SWMU 8 are limited or do not exist.  This was 

the case for several COPCs in surface soil, sediment, and surface water but it did not affect the outcome 

of the risk assessment because the chemicals without toxicity data were evaluated using the other Step 

3a factors discussed in Section 8.4.   

 

Several alternative benchmark values were used to gain a better understanding of the relationship of the 

maximum concentrations of the selected COPCs to the overall ecological assessment of the site.  There 

is some uncertainty involved when using these alternative benchmarks; however, attempts have been 

made to lessen the uncertainties by providing the toxicological basis of the alternate benchmarks when 

they were used.   
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8.5.4 Risk Characterization 

Risks are possible if an EEQ is greater than or equal to 1.0 regardless of the magnitude of the EEQ.  

However, the magnitude of effects to ecological receptors cannot be inferred based on the magnitude of 

the EEQ.  Rather, an EEQ greater than 1.0 simply indicates that the dose used to derive the toxicity 

reference value was exceeded.   

 

There is uncertainty in the determination that the arsenic NOAEL for the mink is conservative.  According 

to Sample et al. (1996), the use of mice as a test species to extrapolate the TRV for larger mammals is 

considered conservative.  One reason is that mice may be more sensitive to arsenic than larger 

mammals.  Because there is insufficient information to quantify this, it is considered conservative to use 

the mouse data to estimate benchmarks for larger wildlife species. 

 

TOC data were not available for sediment at SWMU 8 for calculating risk to piscivorous wildlife from 

organic chemicals.  A value of 1.0 percent was used as a default value.   

 

Finally, there is uncertainty in how the predicted risks to a species at a site translate into risk to the 

population in the area as a whole. 

 

8.6 ECOLOGICAL RISK SUMMARY AND CONCLUSIONS 

A SERA was performed for SWMU 8, Building 106 Pond Area.  Several chemicals were retained as 

COPCs as a result of the initial screening of surface soil, sediment, and surface water sample results.  

These chemicals were further evaluated, and data were scrutinized as a part of the Step 3a refinement.  

Tables 8-9 through 8-13 present summaries of the Step 3a evaluation including overall conclusions as to 

whether chemicals initially selected as COPCs are retained as COPCs after the refined evaluation.  Table 

8-21 summarizes the Step 3a evaluation for chemicals with NOAEL EEQs greater than 1.0 in the average 

food-chain model. 

 

In summary, the list of chemicals initially selected as COPCs were further evaluated in Step 3a, the first 

step of the BERA.  After a review of alternate toxicity information (based on soil invertebrates, plants, and 

aquatic receptors) for the initial COPCs was conducted, maximum and average concentrations were 

compared to the alternate toxicity information.  For the soil and gravel surface soil samples, no chemicals 

were retained as COPCs because all concentrations were less than alternate benchmarks or soil 
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background values.  For the pond surface soil samples, several concentrations were greater than the 

screening levels, but because the pond will be excavated, these analytes were not retained as COPCs. 

 

Similarly, the list of chemicals initially selected as COPCs in sediment and surface water were further 

evaluated in Step 3a, the first step of the BERA.  After a review of alternate toxicity information (based on 

aquatic organisms) and other Step 3a factors, maximum and average concentrations of COPCs were 

compared to the alternate toxicity information.  No chemicals were retained as COPCs for further 

evaluation for benthic and aquatic organisms, largely because concentrations were less than alternate 

screening levels and upgradient concentrations, because concentrations in surface soil were not site-

related, and because analytes were less than screening levels in filtered samples. 

 

The chemicals selected as COPCs for risks to wildlife were also further evaluated in Step 3a.  No 

chemicals were retained as COPCs for further evaluation for several reasons.  For the woodcock, 

although the zinc NOAEL EEQ was greater than 1.0 for site soil concentrations, the NOAEL EEQ was 

also greater than 1.0 using background zinc concentrations.  Also, the location of the maximum zinc 

concentration has poor habitat for insectivorous birds.  For the mink, a SUF of 10 percent was used, 

which in itself is likely conservative.  Also, the body weight scaling used for large mammals is 

conservative.  Because the NOAEL EEQs are only slightly greater than 1.0 for the Tributary and Main 

Stream, risks are acceptable. 
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TABLE 8-1

ECOLOGICAL COPC SELECTION - POND SURFACE SOIL SAMPLES
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Parameter Frequency of 
Detection

Mean 
Concentration(1)

Average of 
Concentrations 

Detected
Sample with 

Maximum Detection
Ecological Effects 

Quotient

COPC for 
Plants/Soil 

Invertebrates
COPC for Food-
Chain Modeling

Rationale for 
COPC 

Selection
Volatile Organics  (ug/kg)
ACETONE 2/4 2 J 5 J 2.01 3.5 08SS0080002 2500 0.002 NO NO BSL
Semivolatile Organics  (ug/kg)
ACENAPHTHYLENE 1/4 22 22 6.96 22 08SS0090002 682000 0.00003 NO NO BSL
ANTHRACENE 1/4 7 J 7 J 3.21 7 08SS0090002 1480000 0.000005 NO NO BSL
BENZO(A)ANTHRACENE 3/4 4 J 44 14.5 18.7 08SS0090002 5210 0.008 NO NO BSL
BENZO(A)PYRENE 3/4 6 J 91 27 35.3 08SS0090002 1520 0.06 NO NO BSL
BENZO(B)FLUORANTHENE 3/4 7 J 94 27.8 36.3 08SS0090002 59800 0.002 NO NO BSL
BENZO(G,H,I)PERYLENE 2/4 16 J 140 J 40 78 08SS0090002 119000 0.001 NO NO BSL
BENZO(K)FLUORANTHENE 2/4 8 55 16.7 31.5 08SS0090002 148000 0.0004 NO NO BSL
CHRYSENE 3/4 6 J 65 19.8 25.7 08SS0090002 4730 0.01 NO NO BSL
DIBENZO(A,H)ANTHRACENE 1/4 37 J 37 J 10.7 37 08SS0090002 18400 0.002 NO NO BSL
FLUORANTHENE 2/4 9 29 10.5 19 08SS0090002 122000 0.0002 NO NO BSL
INDENO(1,2,3-CD)PYRENE 2/4 10 J 91 J 26.2 50.5 08SS0090002 109000 0.0008 NO NO BSL
PHENANTHRENE 2/4 8 16 6.99 12 08SS0090002 45700 0.0004 NO NO BSL
PYRENE 2/4 8 42 13.5 25 08SS0090002 78500 0.0005 NO NO BSL
Inorganics  (mg/kg)
ALUMINUM 4/4 17600 J 24500 J 20350 20350 08SS0060002 pH (2,3) NA NO NO BSL
ARSENIC 4/4 5.8 J 8 J 6.43 6.43 08SS0060002 18 (2) 0.44 NO NO BSL
BARIUM 4/4 65.3 J 130 J 87.2 87.2 08SS0060002 330 (2) 0.39 NO NO BSL
BERYLLIUM 4/4 0.53 J 0.89 J 0.673 0.673 08SS0060002 21 (2) 0.04 NO NO BSL
CADMIUM 2/4 0.46 J 0.67 J 0.353 0.565 08SS0090002 0.36 (2) 1.86 YES YES ASL/BIO
CALCIUM 4/4 1550 J 15700 J 5345 5345 08SS0090002 NA NA NO NO NUT
CHROMIUM 4/4 17.9 J 21.4 J 19.4 19.4 08SS0090002 26 (2) 0.82 NO NO BSL
COBALT 4/4 6.8 J 11.5 J 8.2 8.2 08SS0060002 13 (2) 0.88 NO NO BSL
COPPER 4/4 11.7 J 27.9 J 17.2 17.2 08SS0090002 5.4 5.17 YES YES ASL/BIO
IRON 4/4 16700 J 24300 J 19400 19400 08SS0060002 pH (2,4) NA NO NO BSL
LEAD 4/4 12.8 J 87.7 J 36.6 36.6 08SS0090002 11 (2) 7.97 YES YES ASL/BIO
MAGNESIUM 4/4 1650 J 2290 J 2008 2008 08SS0060002 NA NA NO NO NUT
MANGANESE 4/4 201 J 412 J 271 271 08SS0060002 NA NA YES NO NC/NONBIO
MERCURY 4/4 0.017 J 0.029 J 0.0248 0.0248 08SS0070002 0.1 0.29 NO NO BSL
NICKEL 4/4 12.6 J 15.4 J 14.5 14.5 08SS0080002 13.6 1.13 YES YES ASL/BIO
POTASSIUM 4/4 1190 J 1700 J 1440 1440 08SS0060002 NA NA NO NO NUT
SODIUM 1/4 81.3 J 81.3 J 39 81.3 08SS0080002 NA NA NO NO NUT
VANADIUM 4/4 28.6 J 36.8 J 32.2 32.2 08SS0060002 7.8 (2) 4.72 YES NO ASL/NONBIO
ZINC 4/4 36.9 J 68.5 J 47.7 47.7 08SS0090002 6.62 10.3 YES YES ASL/BIO

Notes:
Field duplicate samples are excluded from these summaries because they are considered field quality control samples.
NA - Not applicable
ESL - Ecological Screening Level
COPC - Chemical of potential concern
J - Estimated concentration
1 - Mean concentrations incorporate TV/2 for non-detect values where TV = Threshold Value.
2 - U.S. EPA Ecological Soil Screening Level.
3 - Aluminum is only considered a COPC when the soil pH is less than 5.5.  Because the detected soil pH at this site is 7.7, aluminum was not retained as a COPC.
4 - Iron is not expected to be toxic to plants with a soil pH between 5 and 8.  Because the detected soil pH at this site is 7.7, iron was not retained as a COPC.

Rationale:
ASL = Above Screening Level
BSL = Below Screening Level
NC = No Screening Level Available
BIO = Bioaccumulative Chemical
NONBIO = Nonbioaccumulative Chemical
NUT = Essential Nutrient

Minimum 
Concentration

Maximum 
Concentration Region 5 ESL



TABLE 8-2

ECOLOGICAL COPC SELECTION - GRASS AND GRAVEL SURFACE SOIL SAMPLES
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 2

Parameter Frequency of 
Detection

Mean 
Concentration(1)

Average of 
Concentrations 

Detected
Sample with Maximum 

Detection
Ecological 

Effects Quotient

COPC for 
Plants/Soil 

Invertebrates

COPC for 
Food-Chain 

Modeling

Rationale for 
COPC 

Selection
Volatile Organics  (ug/kg)
2-BUTANONE 4/23 2 J 4 J 0.938 3 08SS0390002 89600 0.00004 NO NO BSL
ACETONE 5/16 1 J 64 J 7.05 15.8 08SS0320002 2500 0.03 NO NO BSL
METHYLENE CHLORIDE 3/23 1 J 4 J 0.752 2.33 08SS0180002 4050 0.001 NO NO BSL
Semivolatile Organics  (ug/kg)
ACENAPHTHYLENE 1/8 100 100 14.2 100 08SS0050002 682000 0.0001 NO NO BSL
ANTHRACENE 1/8 33 33 5.82 33 08SS0050002 1480000 0.00002 NO NO BSL
BENZO(A)ANTHRACENE 2/8 4 J 480 61.9 242 08SS0050002 5210 0.09 NO NO BSL
BENZO(A)PYRENE 1/8 560 560 71.7 560 08SS0050002 1520 0.37 NO NO BSL
BENZO(B)FLUORANTHENE 1/8 640 640 81.7 640 08SS0050002 59800 0.01 NO NO BSL
BENZO(G,H,I)PERYLENE 1/8 560 560 71.7 560 08SS0050002 119000 0.005 NO NO BSL
BENZO(K)FLUORANTHENE 1/8 430 430 55.4 430 08SS0050002 148000 0.003 NO NO BSL
CHRYSENE 2/8 5 J 640 82.1 323 08SS0050002 4730 0.14 NO NO BSL
DIBENZO(A,H)ANTHRACENE 1/8 170 170 22.9 170 08SS0050002 18400 0.009 NO NO BSL
FLUORANTHENE 2/8 6 J 540 69.7 273 08SS0050002 122000 0.004 NO NO BSL
INDENO(1,2,3-CD)PYRENE 1/8 430 430 55.4 430 08SS0050002 109000 0.004 NO NO BSL
NAPHTHALENE 1/8 9 9 2.82 9 08SS0050002 99.39 0.09 NO NO BSL
PHENANTHRENE 2/8 18 91 15.1 54.5 08SS0050002 45700 0.002 NO NO BSL
PYRENE 3/8 5 J 690 89.5 235 08SS0050002 78500 0.009 NO NO BSL
Inorganics  (mg/kg)
ALUMINUM 8/8 19200 J 28200 J 23738 23738 08SS0110002 pH (2,3) NA NO NO BSL
ARSENIC 8/8 3.8 J 7.9 J 6.01 6.01 08SS0030002 18 (2) 0.44 NO NO BSL
BARIUM 8/8 56.9 J 123 J 91.9 91.9 08SS0120002 330 (2) 0.37 NO NO BSL
BERYLLIUM 6/8 0.55 J 0.78 J 0.566 0.673 08SS0030002 21 (2) 0.04 NO NO BSL
CADMIUM 2/8 0.47 J 0.55 J 0.223 0.51 08SS0030002 0.36 (2) 1.53 YES YES ASL/BIO
CALCIUM 8/8 1180 J 5090 J 2230 2230 08SS0050002 NA NA NO NO NUT
CHROMIUM 8/8 19 J 24.7 J 21.6 21.6 08SS0030002 26 (2) 0.95 NO NO BSL

COBALT 8/8 3.9 J 7.7 J 5.65 5.65
08SS0020002, 
08SS0050002 13 (2) 0.59 NO NO BSL

COPPER 8/8 5.5 J 13.2 J 9.38 9.38 08SS0130002 5.4 2.44 YES YES ASL/BIO
IRON 8/8 15700 J 32400 J 22050 22050 08SS0030002 pH (2,4) NA NO NO BSL
LEAD 8/8 8.5 J 31.1 J 15.3 15.3 08SS0010002 11 (2) 2.83 YES YES ASL/BIO
MAGNESIUM 8/8 1690 J 2970 J 2055 2055 08SS0130002 NA NA NO NO NUT
MANGANESE 8/8 64.1 J 522 J 233 233 08SS0020002 NA NA YES NO NC/NONBIO
MERCURY 6/8 0.007 J 0.033 J 0.0121 0.015 08SS0130002 0.1 0.33 NO NO BSL
NICKEL 8/8 7.6 J 11.3 J 9.38 9.38 08SS0030002 13.6 0.83 NO NO BSL
POTASSIUM 8/8 985 J 1990 J 1302 1302 08SS0130002 NA NA NO NO NUT
SODIUM 6/8 61.1 J 124 J 78.9 95.4 08SS0130002 NA NA NO NO NUT
TIN 5/8 0.2 J 0.45 J 0.323 0.346 08SS0130002 7.62 0.06 NO NO BSL
VANADIUM 8/8 29.4 J 40.5 J 34.2 34.2 08SS0130002 7.8 (2) 5.19 YES NO ASL/NONBIO
ZINC 8/8 19.4 J 128 J 44 44 08SS0010002 6.62 19.3 YES YES ASL/BIO
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1) 1/1 12 12 12 12 08SS0140002 NA NA NA NA NA
PH  (S.U.) 1/1 7.7 7.7 7.7 7.7 08SS0140002 NA NA NA NA NA
TOTAL ORGANIC CARBON (MG/KG) 1/1 2200 2200 2200 2200 08SS0140002 NA NA NA NA NA

Minimum 
Concentration

Maximum 
Concentration Region 5 ESL



TABLE 8-2

ECOLOGICAL COPC SELECTION - GRASS AND GRAVEL SURFACE SOIL SAMPLES
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 2

Notes:
Field duplicate samples are excluded from these summaries because they are considered to be field quality control samples.
NA - Not applicable
S.U. - Standard Units
ESL - Ecological screening level
COPC - Chemical of potential concern
MEQ - Milliequivalent
J - Estimated concentration
1 - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
2 - U.S. EPA Ecological Soil Screening Level.
3 - Aluminum is only considered a COPC when the soil pH is less than 5.5.  Because the detected soil pH at this site is 7.7, aluminum was not retained as a COPC.
4 - Iron is not expected to be toxic to plants with a soil pH between 5 and 8.  Because the detected soil pH at this site is 7.7, iron was not retained as a COPC.

Rationale:
ASL = Above Screening Level
BSL = Below Screening Level
NC = No Screening Level Available
BIO = Bioaccumulative Chemical
NONBIO = Nonbioaccumulative Chemical
NUT = Essential Nutrient
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ECOLOGICAL COPC SELECTION - POND SEDIMENT SAMPLES
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Parameter Frequency of 
Detection

Mean 
Concentration(1)

Average of 
Concentrations 

Detected
Sample with Maximum 

Detection
Region 5 

ESL

Ecological 
Effects 

Quotient

COPC for 
Benthic 

Invertebrates

COPC for 
Food-Chain 

Modeling

Rationale for 
COPC 

Selection
Volatile Organics  (ug/kg)
1,1,1-TRICHLOROETHANE 3/5 178 J 17300000 J 4780037 7966726 08SD004021224 213 81221 YES NO ASL/NONBIO
1,1-DICHLOROETHANE 5/5 5 J 1100000 J 308056 308056 08SD004021224 0.575 1913043 YES NO ASL/NONBIO
1,1-DICHLOROETHENE 4/5 14 J 1500000 J 364039 455048 08SD004021224 19.4 77320 YES NO ASL/NONBIO
2-BUTANONE 1/5 870 J 870 J 3679 870 08SD012010006 42.4 20.5 YES NO ASL/NONBIO
4-METHYL-2-PENTANONE 1/5 40 J 40 J 3513 40.0 08SD012010006 25.1 1.59 YES NO ASL/NONBIO
ACETONE 1/5 210 J 210 J 3551 210 08SD012010006 9.9 21.2 YES NO ASL/NONBIO
CARBON DISULFIDE 1/5 14 J 14 J 3506 14.0 08SD005021224 23.9 0.59 NO NO BSL
CHLOROETHANE 3/5 220 J 59880 J 21036 35048 08SD004010012 NA NA YES NO NC/NONBIO
CIS-1,2-DICHLOROETHENE 4/5 2300 390000 J 138260 172825 08SD004021224 654 596 YES NO ASL/NONBIO
ETHYLBENZENE 1/5 6 J 6 J 3506 6.00 08SD012010006 175 0.03 NO NO BSL
TOLUENE 5/5 15 J 95000 J 31020 31020 08SD004021224 1220 77.9 YES NO ASL/NONBIO
TOTAL XYLENES 3/5 15 J 550 3618 200 08SD005010012 433 1.27 YES NO ASL/NONBIO
TRANS-1,2-DICHLOROETHENE 2/5 25 J 51000 J 12207 25513 08SD004021224 654 78.0 YES NO ASL/NONBIO
TRICHLOROETHENE 4/5 2100 J 27800000 J 6625220 8281525 08SD004021224 112 248214 YES NO ASL/NONBIO
VINYL CHLORIDE 1/5 54 54 3514 54.0 08SD005021224 202 0.27 NO NO BSL
Semivolatile Organics  (ug/kg)

2-METHYLNAPHTHALENE 3/4 14 230 J 119 158
08SD004010012, 
08SD004021224 20.2 11.4 YES NO ASL/NONBIO

3&4-METHYLPHENOL 3/5 280 J 1200 J 537 860 08SD004021224 52.4 22.9 YES NO ASL/NONBIO
ACENAPHTHENE 3/4 6 J 120 J 42.4 50.0 08SD004021224 6.71 17.9 YES YES ASL/BIO
ACENAPHTHYLENE 1/4 25 J 25 J 19.2 25.0 08SD005010012 5.87 4.26 YES YES ASL/BIO
BENZO(A)ANTHRACENE 2/4 21 J 74 J 36.1 47.5 08SD005010012 108 0.69 NO NO BSL
BENZO(A)PYRENE 2/4 18 94 40.4 56.0 08SD005010012 150 0.63 NO NO BSL
BENZO(B)FLUORANTHENE 1/4 100 100 37.9 100 08SD005010012 10400 0.01 NO NO BSL
BENZO(G,H,I)PERYLENE 2/4 28 160 59.4 94.0 08SD005010012 170 0.94 NO NO BSL
BENZO(K)FLUORANTHENE 1/4 46 46 24.4 46.0 08SD005010012 240 0.19 NO NO BSL
BIS(2-ETHYLHEXYL)PHTHALATE 5/5 170 J 35000 J 8684 8684 08SD004021224 182 192 YES NO ASL/NONBIO
BUTYL BENZYL PHTHALATE 1/5 210 J 210 J 136 210 08SD005021224 1970 0.11 NO NO BSL
CHRYSENE 2/4 27 J 140 J 54.1 83.5 08SD005010012 166 0.84 NO NO BSL
DI-N-BUTYL PHTHALATE 2/5 180 J 590 J 215 385 08SD004021224 1114 0.53 NO NO BSL
FLUORANTHENE 2/4 26 J 110 J 46.4 68.0 08SD005010012 423 0.26 NO NO BSL
FLUORENE 3/4 5 J 130 J 46.9 56.0 08SD004021224 77.4 1.68 YES YES ASL/BIO
INDENO(1,2,3-CD)PYRENE 2/4 18 110 44.4 64.0 08SD005010012 200 0.55 NO NO BSL
ISOSAFROLE 1/5 250 J 250 J 141 250 08SD005010012 NA NA YES NO NC/NONBIO
NAPHTHALENE 4/4 5 J 360 J 156 156 08SD004021224 176 2.05 YES NO ASL/NONBIO
PHENANTHRENE 4/4 33 J 2000 J 718 718 08SD004021224 204 9.80 YES YES ASL/BIO
PHENOL 1/5 650 J 650 J 203 650 08SD004021224 49.1 13.2 YES NO ASL/NONBIO
PYRENE 2/4 35 J 180 J 66.1 108 08SD005010012 195 0.92 NO NO BSL
Inorganics  (mg/kg)
ALUMINUM 1/1 5630 5630 5630 5630 08SD012010006 NA NA YES NO NC/NONBIO
ARSENIC 1/1 2.5 J 2.5 J 2.50 2.50 08SD012010006 9.79 0.26 NO NO BSL
BARIUM 1/1 49.1 J 49.1 J 49.1 49.1 08SD012010006 NA NA YES NO NC/NONBIO
BERYLLIUM 1/1 0.2 J 0.2 J 0.200 0.200 08SD012010006 NA NA YES NO NC/NONBIO
CADMIUM 1/1 2 2 2.00 2.00 08SD012010006 0.99 2.02 YES YES ASL/BIO
CALCIUM 1/1 2550 J 2550 J 2550 2550 08SD012010006 NA NA NO NO NUT
CHROMIUM 1/1 26.5 J 26.5 J 26.5 26.5 08SD012010006 43.4 0.61 NO NO BSL
COBALT 1/1 2.9 J 2.9 J 2.90 2.90 08SD012010006 50 0.06 NO NO BSL
COPPER 1/1 32.8 J 32.8 J 32.8 32.8 08SD012010006 31.6 1.04 YES YES ASL/BIO
IRON 1/1 8360 J 8360 J 8360 8360 08SD012010006 NA NA YES NO NC/NONBIO
LEAD 1/1 45.8 J 45.8 J 45.8 45.8 08SD012010006 35.8 1.28 YES YES ASL/BIO
MAGNESIUM 1/1 743 J 743 J 743 743 08SD012010006 NA NA NO NO NUT
MANGANESE 1/1 79.6 J 79.6 J 79.6 79.6 08SD012010006 NA NA YES NO NC/NONBIO
MERCURY 1/1 0.033 J 0.033 J 0.0330 0.0330 08SD012010006 0.174 0.19 NO NO BSL
NICKEL 1/1 5 J 5 J 5.00 5.00 08SD012010006 22.7 0.22 NO NO BSL
POTASSIUM 1/1 482 J 482 J 482 482 08SD012010006 NA NA NO NO NUT
TIN 1/1 3.9 J 3.9 J 3.90 3.90 08SD012010006 NA NA YES NO NC/NONBIO
VANADIUM 1/1 13.6 J 13.6 J 13.6 13.6 08SD012010006 NA NA YES NO NC/NONBIO
ZINC 1/1 236 J 236 J 236 236 08SD012010006 121 1.95 YES YES ASL/BIO

Minimum 
Concentration

Maximum 
Concentration
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Parameter Frequency of 
Detection

Mean 
Concentration(1)

Average of 
Concentrations 

Detected
Sample with Maximum 

Detection
Region 5 

ESL

Ecological 
Effects 

Quotient

COPC for 
Benthic 

Invertebrates

COPC for 
Food-Chain 

Modeling

Rationale for 
COPC 

Selection
Minimum 

Concentration
Maximum 

Concentration
Miscellaneous Parameters  (mg/kg)
PERCHLORATE 4/4 0.52 1.7 J 0.910 0.910 08SD004021224 NA NA YES NO NC/NONBIO

Notes:
Field duplicate samples are excluded from these summaries because they are considered to be field quality control samples.
NA - Not applicable
ESL - Ecological screening level
COPC - Chemical of potential concern
J - Estimated concentration
1 - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.

Rationale:
ASL = Above Screening Level
BSL = Below Screening Level
NC = No Screening Level Available
BIO = Bioaccumulative Chemical
NONBIO = Nonbioaccumulative Chemical
NUT = Essential Nutrient



TABLE 8-4

ECOLOGICAL COPC SELECTION - DOWNGRADIENT TRIBUTARY SEDIMENT SAMPLES
SWMU 8- BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Parameter
Frequency of 

Detection
Mean 

Concentration(1)

Average of 
Concentrations 

Detected
Sample with 

Maximum Detection Region 5 ESL

Ecological 
Effects 

Quotient

COPC for 
Benthic 

Invertebrates

COPC for 
Food-Chain 

Modeling

Rationale for 
COPC 

Selection
Volatile Organics  (ug/kg)
1,1,1-TRICHLOROETHANE 1/7 2 J 2 J 0.851 2.00 08SD007010006 213 0.009 NO NO BSL
TRICHLOROETHENE 2/7 2 J 4 J 1.34 3.00 08SD006010006 112 0.04 NO NO BSL
Semivolatile Organics  (ug/kg)
2-METHYLNAPHTHALENE 1/5 6 J 6 J 2.85 6.00 08SD001010006 20.2 0.30 NO NO BSL
ACENAPHTHYLENE 1/5 11 11 3.85 11.0 08SD001010006 5.87 1.87 YES YES ASL/BIO
ANTHRACENE 1/5 10 10 3.65 10.0 08SD001010006 57.2 0.17 NO NO BSL
BENZO(A)ANTHRACENE 1/5 51 J 51 J 11.9 51.0 08SD001010006 108 0.47 NO NO BSL
BENZO(A)PYRENE 1/5 69 69 15.5 69.0 08SD001010006 150 0.46 NO NO BSL
BENZO(B)FLUORANTHENE 1/5 140 140 29.7 140 08SD001010006 10400 0.01 NO NO BSL
BENZO(G,H,I)PERYLENE 1/5 120 120 25.7 120 08SD001010006 170 0.71 NO NO BSL
BENZO(K)FLUORANTHENE 1/5 67 67 15.1 67.0 08SD001010006 240 0.28 NO NO BSL
BIS(2-ETHYLHEXYL)PHTHALATE 4/12 240 J 680 178 450 08SD001010006 182 3.74 YES NO ASL/NONBIO
CHRYSENE 1/5 100 J 100 J 21.7 100 08SD001010006 166 0.60 NO NO BSL
DI-N-BUTYL PHTHALATE 1/12 130 J 130 J 50.6 130 08SD002020006 1114 0.12 NO NO BSL
DIBENZO(A,H)ANTHRACENE 1/5 20 20 5.65 20.0 08SD001010006 33 0.61 NO NO BSL
FLUORANTHENE 1/5 85 85 18.7 85.0 08SD001010006 423 0.20 NO NO BSL
INDENO(1,2,3-CD)PYRENE 1/5 81 81 17.9 81.0 08SD001010006 200 0.41 NO NO BSL
NAPHTHALENE 1/5 8 J 8 J 3.25 8.00 08SD001010006 176 0.05 NO NO BSL
PHENANTHRENE 2/5 10 36 10.4 23.0 08SD001010006 204 0.18 NO NO BSL
PYRENE 4/5 6 J 210 J 46.6 57.8 08SD001010006 195 1.08 YES YES ASL/BIO
Inorganics  (mg/kg)
ALUMINUM 2/2 12800 17800 15300 15300 08SD011010006 NA NA YES NO NC/NONBIO
ANTIMONY 1/2 0.92 J 0.92 J 0.533 0.920 08SD015010006 NA NA YES NO NC/NONBIO
ARSENIC 2/2 5.1 J 18.7 J 11.9 11.9 08SD015010006 9.79 1.91 YES YES ASL/BIO
BARIUM 2/2 58.9 J 133 J 96.0 96.0 08SD015010006 NA NA YES NO NC/NONBIO
BERYLLIUM 2/2 0.5 2.2 1.35 1.35 08SD015010006 NA NA YES NO NC/NONBIO
CADMIUM 2/2 0.2 J 0.86 0.530 0.530 08SD015010006 0.99 0.87 NO NO BSL
CALCIUM 2/2 1710 J 7450 J 4580 4580 08SD015010006 NA NA NO NO NUT
CHROMIUM 2/2 16.9 J 60.4 J 38.7 38.7 08SD015010006 43.4 1.39 YES YES ASL/BIO
COBALT 2/2 5.3 J 27.8 J 16.6 16.6 08SD015010006 50 0.56 NO NO BSL
COPPER 2/2 8.7 J 15.9 J 12.3 12.3 08SD015010006 31.6 0.50 NO NO BSL
IRON 2/2 18200 J 71900 J 45050 45050 08SD015010006 NA NA YES NO NC/NONBIO
LEAD 2/2 9.8 J 34.9 J 22.4 22.4 08SD015010006 35.8 0.97 NO NO BSL
MAGNESIUM 2/2 1740 J 1880 J 1810 1810 08SD015010006 NA NA NO NO NUT
MANGANESE 2/2 336 J 3130 J 1733 1733 08SD015010006 NA NA YES NO NC/NONBIO
MERCURY 2/2 0.022 J 0.029 J 0.0255 0.0255 08SD011010006 0.174 0.17 NO NO BSL
NICKEL 2/2 11.3 J 17.1 J 14.2 14.2 08SD015010006 22.7 0.75 NO NO BSL
POTASSIUM 2/2 788 J 1410 J 1099 1099 08SD011010006 NA NA NO NO NUT
SELENIUM 2/2 0.22 J 0.75 J 0.485 0.485 08SD015010006 NA NA YES YES NC/BIO
VANADIUM 2/2 28.6 J 53.1 J 40.9 40.9 08SD015010006 NA NA YES NO NC/NONBIO
ZINC 2/2 26.3 J 93.3 J 59.8 59.8 08SD015010006 121 0.77 NO NO BSL
Miscellaneous Parameters  (mg/kg)
PERCHLORATE 2/5 0.11 J 0.24 0.102 0.175 08SD003010006 NA NA YES NO NC/NONBIO

Notes:
Field duplicate samples are excluded from these summaries because they are considered to be field quality control samples.
NA - Not applicable
ESL - Ecological screening level
COPC - Chemical of potential concern
J - Estimated concentration
1 - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.

Rationale:
ASL = Above Screening Level
BSL = Below Screening Level
NC = No Screening Level Available
BIO = Bioaccumulative Chemical
NONBIO = Nonbioaccumulative Chemical
NUT = Essential Nutrient

Minimum 
Concentration

Maximum 
Concentration



TABLE 8-5

ECOLOGICAL COPC SELECTION - DOWNGRADIENT MAIN STREAM SEDIMENT SAMPLES
SWMU 8- BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

Parameter Frequency of 
Detection

Mean 
Concentration(1)

Average of 
Concentrations 

Detected
Sample with Maximum 

Detection Region 5 ESL

Ecological 
Effects 

Quotient

COPC for 
Benthic 

Invertebrates

COPC for 
Food- Chain 

Modeling

Rationale for 
COPC 

Selection
Volatile Organics  (ug/kg)
1,1,1-TRICHLOROETHANE 1/3 2 J 2 J 1.08 2.00 08SD009010006 213 0.009 NO NO BSL
TRICHLOROETHENE 1/3 3 J 3 J 1.42 3.00 08SD008010006 112 0.03 NO NO BSL
Semivolatile Organics  (ug/kg)
2-METHYLNAPHTHALENE 1/2 13 13 7.49 13.0 08SD009010006 20.2 0.64 NO NO BSL
BENZO(A)ANTHRACENE 2/2 9 12 10.5 10.5 08SD009010006 108 0.11 NO NO BSL

BENZO(A)PYRENE 2/2 10 10 10.0 10.0
08SD008010006, 
08SD009010006 150 0.07 NO NO BSL

BENZO(B)FLUORANTHENE 2/2 11 13 12.0 12.0 08SD009010006 10400 0.001 NO NO BSL
BENZO(G,H,I)PERYLENE 2/2 13 14 13.5 13.5 08SD008010006 170 0.08 NO NO BSL
BENZO(K)FLUORANTHENE 2/2 9 10 9.50 9.50 08SD008010006 240 0.04 NO NO BSL
BIS(2-ETHYLHEXYL)PHTHALATE 1/5 210 J 210 J 76.1 210 08SD009010006 182 1.15 YES NO ASL/NONBIO
CHRYSENE 2/2 11 12 11.5 11.5 08SD009010006 166 0.07 NO NO BSL
FLUORANTHENE 2/2 10 13 11.5 11.5 08SD008010006 423 0.03 NO NO BSL
INDENO(1,2,3-CD)PYRENE 2/2 10 11 10.5 10.5 08SD009010006 200 0.06 NO NO BSL
NAPHTHALENE 1/2 6 J 6 J 3.99 6.00 08SD009010006 176 0.03 NO NO BSL
PHENANTHRENE 1/2 14 14 8.07 14.0 08SD008010006 204 0.07 NO NO BSL
PYRENE 2/2 18 J 25 J 21.5 21.5 08SD008010006 195 0.13 NO NO BSL
Inorganics  (mg/kg)
ALUMINUM 1/1 11800 11800 11800 11800 08SD014010006 NA NA YES NO NC/NONBIO
ANTIMONY 1/1 1.4 J 1.4 J 1.40 1.40 08SD014010006 NA NA YES NO NC/NONBIO
ARSENIC 1/1 19.7 J 19.7 J 19.7 19.7 08SD014010006 9.79 2.01 YES YES ASL/BIO
BARIUM 1/1 83.3 J 83.3 J 83.3 83.3 08SD014010006 NA NA YES NO NC/NONBIO
BERYLLIUM 1/1 1.6 1.6 1.60 1.60 08SD014010006 NA NA YES NO NC/NONBIO
CADMIUM 1/1 0.79 0.79 0.790 0.790 08SD014010006 0.99 0.80 NO NO BSL
CALCIUM 1/1 1540 J 1540 J 1540 1540 08SD014010006 NA NA NO NO NUT
CHROMIUM 1/1 61.2 J 61.2 J 61.2 61.2 08SD014010006 43.4 1.41 YES YES ASL/BIO
COBALT 1/1 18.9 J 18.9 J 18.9 18.9 08SD014010006 50 0.38 NO NO BSL
COPPER 1/1 11.6 J 11.6 J 11.6 11.6 08SD014010006 31.6 0.37 NO NO BSL
IRON 1/1 71400 J 71400 J 71400 71400 08SD014010006 NA NA YES NO NC/NONBIO
LEAD 1/1 27.6 J 27.6 J 27.6 27.6 08SD014010006 35.8 0.77 NO NO BSL
MAGNESIUM 1/1 855 J 855 J 855 855 08SD014010006 NA NA NO NO NUT
MANGANESE 1/1 1790 J 1790 J 1790 1790 08SD014010006 NA NA YES NO NC/NONBIO
MERCURY 1/1 0.04 J 0.04 J 0.0400 0.0400 08SD014010006 0.174 0.23 NO NO BSL
NICKEL 1/1 17.5 J 17.5 J 17.5 17.5 08SD014010006 22.7 0.77 NO NO BSL
POTASSIUM 1/1 735 J 735 J 735 735 08SD014010006 NA NA NO NO NUT
SELENIUM 1/1 0.59 J 0.59 J 0.590 0.590 08SD014010006 NA NA YES YES NC/BIO
VANADIUM 1/1 54.3 J 54.3 J 54.3 54.3 08SD014010006 NA NA YES NO NC/NONBIO
ZINC 1/1 59.3 J 59.3 J 59.3 59.3 08SD014010006 121 0.49 NO NO BSL

Notes:
Field duplicate samples are excluded from these summaries because they are considered to be field quality control samples.
NA - Not applicable
ESL - Ecological screening level
COPC - Chemical of potential concern
J - Estimated concentration
1 - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.

Rationale:
ASL = Above Screening Level
BSL = Below Screening Level
NC = No Screening Level Available
BIO = Bioaccumulative Chemical
NONBIO = Nonbioaccumulative Chemical
NUT = Essential Nutrient

Minimum 
Concentration

Maximum 
Concentration
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Parameter
Frequency of 

Detection

Mean 
Concentration(1

)

Average of 
Concentrations 

Detected
Sample with Maximum 

Detected

Ecological 
Effects 

Quotient

COPC for 
Aquatic 

Invertebrates
COPC for 
Wildlife

Rationale for 
COPC Selection

Volatile Organics  (ug/L)
1,1,1-TRICHLOROETHANE 5/6 13 200 51 61.2 08SW00402 76 2.63 YES NO ASL/NONBIO
1,1-DICHLOROETHANE 6/6 1.9 99 33.7 33.7 08SW00402 47 2.11 YES NO ASL/NONBIO
1,1-DICHLOROETHENE 3/6 1.4 7.7 1.84 3.53 08SW00402 65 0.12 NO NO BSL
2-BUTANONE 2/6 1.6 J 7200 1200 3601 08SW01201 2200 3.27 YES NO ASL/NONBIO
2-HEXANONE 1/6 0.9 J 0.9 J 0.358 0.9 08SW01201 99 0.009 NO NO BSL
4-METHYL-2-PENTANONE 1/6 530 530 88.5 530 08SW01201 170 3.12 YES NO ASL/NONBIO
ACETONE 5/6 1.5 J 440 J 77.6 93.1 08SW01201 1700 0.26 NO NO BSL
CHLOROETHANE 6/6 1.6 89 34.9 34.9 08SW00402 NA NA YES NO NC/NONBIO
CIS-1,2-DICHLOROETHENE 6/6 6.3 140 51.7 51.7 08SW00402 970 0.14 NO NO BSL
ETHYLBENZENE 1/6 11 11 1.96 11 08SW01201 14 0.79 NO NO BSL
TOLUENE 2/6 3 110 18.9 56.5 08SW01201 253 0.43 NO NO BSL
TOTAL XYLENES 1/6 57 57 9.63 57 08SW01201 27 2.11 YES NO ASL/NONBIO
TRANS-1,2-DICHLOROETHENE 2/6 0.5 J 4.4 0.917 2.45 08SW00402 970 0.005 NO NO BSL
TRICHLOROETHENE 5/6 4.7 590 103 124 08SW00402 47 12.6 YES NO ASL/NONBIO
VINYL CHLORIDE 6/6 0.7 J 40 12.7 12.7 08SW00402 930 0.043 NO NO BSL
Semivolatile Organics  (ug/L)

1,4-DIOXANE 4/5 4 J 5 3.90 4.75
08SW00401, 08SW00402, 

08SW00502 22000 0.0002 NO NO BSL
2-METHYLNAPHTHALENE 1/4 0.9 0.9 0.244 0.9 08SW00402 330 0.003 NO NO BSL
2-METHYLPHENOL 1/2 4 J 4 J 2.25 4 08SW01201 67 0.06 NO NO BSL
3&4-METHYLPHENOL 1/2 7 7 3.75 7 08SW01201 62 0.11 NO NO BSL
ACENAPHTHENE 1/4 0.37 J 0.37 J 0.112 0.37 08SW00402 38 0.01 NO NO BSL
ACETOPHENONE 1/5 7 7 1.8 7 08SW01201 NA NA YES NO NC/NONBIO
BENZYL ALCOHOL 1/5 3 J 3 J 1 3 08SW01201 8.6 0.35 NO NO BSL
BIS(2-ETHYLHEXYL)PHTHALATE 2/5 1 J 2 J 0.905 1.5 08SW01201 0.3 6.67 YES NO ASL/NONBIO
NAPHTHALENE 1/4 0.34 J 0.34 J 0.104 0.34 08SW00402 13 0.03 NO NO BSL
PHENANTHRENE 1/4 1.42 J 1.42 J 0.374 1.42 08SW00402 3.6 0.39 NO NO BSL
PHENOL 1/2 7 7 3.75 7 08SW01201 180 0.04 NO NO BSL
Total Metals  (ug/L)
ALUMINUM 5/5 328 J 6780 J 1665 1665 08SW01201 87 (2) 77.9 YES NO ASL/NONBIO
ANTIMONY 1/5 3.1 J 3.1 J 0.767 3.1 08SW01201 80 0.04 NO NO BSL
ARSENIC 1/5 20.6 J 20.6 J 4.37 20.6 08SW01201 148 0.14 NO NO BSL
BARIUM 5/5 94.8 J 450 J 174 174 08SW01201 220 2.05 YES NO ASL/NONBIO
BERYLLIUM 1/5 0.32 J 0.32 J 0.072 0.32 08SW01201 3.6 0.09 NO NO BSL
CADMIUM 2/5 2.4 J 9.5 2.45 5.95 08SW01201 0.43 (3) 22.1 YES YES ASL/BIO
CALCIUM 5/5 61600 J 240000 J 99640 99640 08SW01201 NA NA NO NO NUT
CHROMIUM 5/5 1.1 J 73.4 20.5 20.5 08SW01201 145.01 (3) 0.51 NO NO BSL
COBALT 5/5 0.48 J 24.8 5.5 5.5 08SW01201 24 1.03 YES NO ASL/NONBIO
COPPER 5/5 2 J 184 J 39.7 39.7 08SW01201 16.06 (3) 11 YES YES ASL/BIO
IRON 5/5 938 J 31100 7494 7494 08SW01201 1000 (2) 31.1 YES NO ASL/NONBIO
LEAD 5/5 1.2 J 171 40.4 40.4 08SW01201 7.14 (3) 24 YES YES ASL/BIO
MAGNESIUM 5/5 8490 J 12400 9638 9638 08SW01201 NA NA NO NO NUT
MANGANESE 5/5 158 J 4310 1007 1007 08SW01201 925 (3,4) 4.66 YES NO ASL/NONBIO
NICKEL 5/5 1.3 22.9 6.02 6.02 08SW01201 89.29 (3) 0.26 NO NO BSL
POTASSIUM 5/5 3470 J 6900 4316 4316 08SW01201 NA NA NO NO NUT
SELENIUM 1/5 0.63 J 0.63 J 0.207 0.63 08SW01201 5 0.13 NO NO BSL
SODIUM 5/5 25200 J 52900 J 32520 32520 08SW01201 NA NA NO NO NUT
TIN 1/1 31.2 J 31.2 J 31.2 31.2 08SW01201 180 0.17 NO NO BSL
VANADIUM 1/5 12.8 12.8 3.02 12.8 08SW01201 12 1.07 YES NO ASL/NONBIO
ZINC 2/5 93 J 1700 J 363 897 08SW01201 205.27 (3) 8.3 YES YES ASL/BIO

Maximum 
Concentration

Minimum 
Concentration Region 5 ESL
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Parameter
Frequency of 

Detection

Mean 
Concentration(1

)

Average of 
Concentrations 

Detected
Sample with Maximum 

Detected

Ecological 
Effects 

Quotient

COPC for 
Aquatic 

Invertebrates
COPC for 
Wildlife

Rationale for 
COPC Selection

Maximum 
Concentration

Minimum 
Concentration Region 5 ESL

Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 1/5 113 J 113 J 30.2 113 08SW00401-F 87 (2) 1.30 YES NO ASL/NONBIO
ARSENIC, FILTERED 1/5 5.8 J 5.8 J 1.32 5.8 08SW01201-F 148 0.04 NO NO BSL
BARIUM, FILTERED 5/5 81.1 J 234 J 123 123 08SW01201-F 220 1.06 YES NO ASL/NONBIO
CADMIUM, FILTERED 4/5 0.15 J 0.61 J 0.283 0.348 08SW00402-F 0.38 (3) 1.61 YES YES ASL/BIO
CALCIUM, FILTERED 5/5 57300 106000 J 69440 69440 08SW01201-F NA NA NO NO NUT
CHROMIUM, FILTERED 2/5 0.73 J 4.5 J 1.35 2.62 08SW00402-F 124.71 (3) 0.04 NO NO BSL
COBALT, FILTERED 5/5 0.41 J 8.3 2.07 2.07 08SW01201-F 24 0.35 NO NO BSL
COPPER, FILTERED 4/5 1.1 J 2.3 J 1.5 1.7 08SW00402-F 15.41 (3) 0.15 NO NO BSL
IRON, FILTERED 5/5 452 J 7000 1960 1960 08SW01201-F 1000 (2) 7.0 YES NO ASL/NONBIO
LEAD, FILTERED 5/5 0.14 J 5.5 J 1.55 1.55 08SW00402-F 4.99 (3) 1.10 YES YES ASL/BIO
MAGNESIUM, FILTERED 5/5 8040 J 11600 9244 9244 08SW01201-F NA NA NO NO NUT
MANGANESE, FILTERED 5/5 88.2 J 2960 700 700 08SW01201-F 925 (3,4) 3.20 YES NO ASL/NONBIO
NICKEL, FILTERED 5/5 4.7 J 6 5.18 5.18 08SW01201-F 89.02 (3) 0.07 NO NO BSL
POTASSIUM, FILTERED 5/5 2870 J 4730 3474 3474 08SW01201-F NA NA NO NO NUT
SELENIUM, FILTERED 1/5 0.15 J 0.15 J 0.168 0.15 08SW01201-F 5 0.03 NO NO BSL
SODIUM, FILTERED 5/5 19300 J 57400 J 30140 30140 08SW01201-F NA NA NO NO NUT

THALLIUM, FILTERED 4/5 0.1 J 0.11 J 0.105 0.108
08SW00402-F, 
08SW00502-F 10 0.01 NO NO BSL

TIN, FILTERED 1/1 1.1 J 1.1 J 1.1 1.1 08SW01201-F 180 0.006 NO NO BSL
ZINC, FILTERED 4/5 4.2 J 22 J 8.91 10.7 08SW00402-F 202.4 (3) 0.11 NO NO BSL
Field Parameters
DISSOLVED OXYGEN (MG/L) 1/1 3.88 3.88 3.88 3.88 08SW00403 NA NA NA NA NA
DISSOLVED OXYGEN - METER (MG/L) 4/4 2.64 8.27 5.97 5.97 08SW00502 NA NA NA NA NA
OXIDATION REDUCTION POTENTIAL  (MV) 5/5 -103 145 -0.82 -0.82 08SW00403 NA NA NA NA NA
PH  (S.U.) 5/5 7.1 7.42 7.21 7.21 08SW00403 NA NA NA NA NA
SPECIFIC CONDUCTANCE  (MS/CM) 5/5 0.294 0.42 0.333 0.333 08SW00402 NA NA NA NA NA
TEMPERATURE  (°C ) 5/5 5.85 11.4 7.13 7.13 08SW00403 NA NA NA NA NA
TURBIDITY  (NTU) 5/5 6.9 21 14 14 08SW00502 NA NA NA NA NA

Notes:
Field duplicate samples are excluded from these summaries because they are considered to be field quality control samples.
S.U. - Standard Units
NTU - Nephelometric turbidity units
NA - Not applicable
ESL - Ecological screening level
COPC - Chemical of potential concern
MV - Millivolt
ms/cm - Milli Siemens per centimeter
J - Estimated Concentration
°C - Degrees Celcius
1 - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
2 - USEPA Water Quality Criteria (2002).
3 - Based on water hardness of 189 mg/L.
4 - IDEM Water Quality Criteria (2001).

Rationale:
ASL = Above Screening Level
BSL = Below Screening Level
NC = No Screening Level Available
BIO = Bioaccumulative Chemical
NONBIO = Nonbioaccumulative Chemical
NUT = Essential Nutrient
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Parameter
Frequency of 

Detection
Mean 

Concentration(1)

Average of 
Concentrations 

Detected
Sample with Maximum 

Detection

Ecological 
Effects 

Quotient
COPC for Aquatic 

Invertebrates
COPC for 
Wildlife

Rationale for 
COPC 

Selection
Volatile Organics  (ug/L)
1,1,1-TRICHLOROETHANE 4/17 0.9 J 13 1.26 4.88 08SW00601 76 0.17 NO NO BSL
1,1-DICHLOROETHANE 4/17 1.4 30 3.84 15.8 08SP00202 47 0.64 NO NO BSL
1,1-DICHLOROETHENE 3/17 1.1 5.6 0.759 3.6 08SP00201 65 0.09 NO NO BSL
2-BUTANONE 3/17 0.9 J 10 1.04 4.73 08SW00302 2200 0.005 NO NO BSL
4-METHYL-2-PENTANONE 1/17 0.6 J 0.6 J 0.271 0.6 08SW00302 170 0.004 NO NO BSL
ACETONE 4/17 2.6 J 52 J 4 16.2 08SW00302 1700 0.03 NO NO BSL
CIS-1,2-DICHLOROETHENE 6/17 1.4 7.9 1.24 3.23 08SW00601 970 0.008 NO NO BSL
TRICHLOROETHENE 8/17 0.6 J 34 3.16 6.55 08SW00601 47 0.72 NO NO BSL
VINYL CHLORIDE 1/17 0.8 J 0.8 J 0.188 0.8 08SW00302 930 0.0009 NO NO BSL
Semivolatile Organics  (ug/L)

1,4-DIOXANE 4/8 3 J 6 2.74 5 08SW00302, 08SW00702 22000 0.0003 NO NO BSL
BIS(2-ETHYLHEXYL)PHTHALATE 1/7 1 J 1 J 0.564 1 08SW01501 0.3 3.33 YES NO ASL/NONBIO
Total Metals  (ug/L)
ALUMINUM 7/8 282 J 25800 J 3733 4265 08SP00201 87 (2) 297 YES NO ASL/NONBIO
ARSENIC 2/8 2.5 J 7.5 J 1.39 5 08SP00201 148 0.05 NO NO BSL
BARIUM 8/8 48 J 207 J 96.1 96.1 08SP00201 220 0.94 NO NO BSL
BERYLLIUM 1/8 1.1 J 1.1 J 0.15 1.1 08SP00201 3.6 0.31 NO NO BSL
CADMIUM 4/8 0.07 J 1.1 0.229 0.383 08SP00201 0.23 (3) 4.78 YES YES ASL/BIO
CALCIUM 8/8 24700 J 96000 J 65975 65975 08SP00201 NA NA NO NO NUT
CHROMIUM 8/8 0.32 J 23.8 4.05 4.05 08SP00201 72.99 (3) 0.33 NO NO BSL
COBALT 8/8 0.13 J 52.4 7.21 7.21 08SP00201 24 2.18 YES NO ASL/NONBIO
COPPER 5/8 2.1 J 28.4 J 5.29 7.52 08SP00201 7.84 (3) 3.6 YES YES ASL/BIO
IRON 8/8 93.2 29000 4349 4349 08SP00201 1000 (2) 29.0 YES NO ASL/NONBIO
LEAD 5/8 0.43 J 29.8 4.74 7.49 08SP00201 2.46 (3) 12.1 YES YES ASL/BIO
MAGNESIUM 8/8 4850 J 23600 11838 11838 08SW00302 NA NA NO NO NUT
MANGANESE 8/8 6.2 J 6200 909 909 08SP00201 443 (3,4) 14.0 YES NO ASL/NONBIO
MERCURY 1/8 0.068 J 0.068 J 0.0216 0.068 08SP00201 0.0013 52.3 YES YES ASL/BIO
NICKEL 8/8 0.79 J 47.3 9.06 9.06 08SP00201 43.94 (3) 1.08 YES YES ASL/BIO
POTASSIUM 8/8 976 3110 1750 1750 08SP00201 NA NA NO NO NUT
SELENIUM 2/8 0.2 J 0.58 J 0.17 0.39 08SP00201 5 0.12 NO NO BSL
SODIUM 8/8 7210 J 70200 J 21953 21953 08SW00302 NA NA NO NO NUT
THALLIUM 1/8 0.46 J 0.46 J 0.0974 0.46 08SP00201 10 0.05 NO NO BSL
TIN 1/4 0.41 J 0.41 J 0.131 0.41 08SP00201 180 0.002 NO NO BSL
VANADIUM 3/8 1.9 J 39.8 5.91 14.8 08SP00201 12 3.32 YES NO ASL/NONBIO
ZINC 5/8 9.7 J 79.8 J 23.9 33.5 08SP00201 100.9 (3) 0.79 NO NO BSL
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 2/8 186 213 57.3 200 08SP00201-F 87 (2) 2.45 YES NO ASL/NONBIO
ARSENIC, FILTERED 1/8 1.9 J 1.9 J 0.356 1.9 08SW00302-F 148 0.01 NO NO BSL
BARIUM, FILTERED 8/8 40 J 131 J 76.3 76.3 08SW00302-F 220 0.60 NO NO BSL
CADMIUM, FILTERED 4/8 0.05 J 0.28 J 0.119 0.193 08SW00301-F 0.21 (3) 1.33 YES YES ASL/BIO
CALCIUM, FILTERED 8/8 22700 104000 J 66213 66213 08SP00201-F NA NA NO NO NUT
CHROMIUM, FILTERED 4/8 0.22 J 0.58 J 0.341 0.375 08SW00302-F 62.78 (3) 0.01 NO NO BSL
COBALT, FILTERED 8/8 0.12 J 7.4 1.51 1.51 08SP00201-F 24 0.31 NO NO BSL
COPPER, FILTERED 4/8 1.6 J 1.9 J 1.28 1.73 08SW00601-F 7.53 (3) 0.25 NO NO BSL
IRON, FILTERED 8/8 30.7 J 798 356 356 08SW00302-F 1000 (2) 0.80 NO NO BSL
LEAD, FILTERED 6/8 0.13 J 0.66 J 0.272 0.352 08SW00302-F 2.02 (3) 0.33 NO NO BSL

Minimum 
Concentration

Maximum 
Concentration Region 5 ESL
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Parameter
Frequency of 

Detection
Mean 

Concentration(1)

Average of 
Concentrations 

Detected
Sample with Maximum 

Detection

Ecological 
Effects 

Quotient
COPC for Aquatic 

Invertebrates
COPC for 
Wildlife

Rationale for 
COPC 

Selection
Minimum 

Concentration
Maximum 

Concentration Region 5 ESL
Dissolved Metals  (ug/L) (continued)
MANGANESE, FILTERED 8/8 0.88 J 3190 523 523 08SP00201-F 443 (3,4) 7.20 YES NO ASL/NONBIO
NICKEL, FILTERED 8/8 0.38 J 15.5 J 4.95 4.95 08SW00301-F 43.81 (3) 0.35 NO NO BSL
POTASSIUM, FILTERED 8/8 941 1920 1314 1314 08SW00302-F NA NA NO NO NUT
SELENIUM, FILTERED 2/8 0.13 J 0.14 J 0.159 0.135 08SP00201-F 5 0.03 NO NO BSL
SODIUM, FILTERED 8/8 6020 J 73000 J 21649 21649 08SW00302-F NA NA NO NO NUT
THALLIUM, FILTERED 4/8 0.05 J 0.16 J 0.0844 0.0975 08SW00301-F 10 0.02 NO NO BSL
ZINC, FILTERED 8/8 4.6 J 22.6 J 9.85 9.85 08SW00301-F 99.49 (3) 0.23 NO NO BSL
Miscellaneous Parameters  (mpn)
TOTAL COLIFORM 1/1 >2419.2 >2419.2 2419 2419 08SP00201 NA NA NA NA NA
Field Parameters
DISSOLVED OXYGEN (MG/L) 9/9 5.88 15.81 9.54 9.54 08SW00201 NA NA NA NA NA
DISSOLVED OXYGEN - METER (MG/L) 3/3 11.36 12.41 12 12 08SW00701 NA NA NA NA NA
OXIDATION REDUCTION POTENTIAL  (MV) 13/13 -2 203 104 104 08SP00202 NA NA NA NA NA
PH  (S.U.) 13/13 6.85 8.73 7.64 7.64 08SW00201 NA NA NA NA NA
SPECIFIC CONDUCTANCE  (MS/CM) 13/13 0.109 0.609 0.34 0.34 08SW00301 NA NA NA NA NA
TEMPERATURE  (°C ) 13/13 6.02 13.41 10.3 10.3 08SP00202 NA NA NA NA NA
TURBIDITY  (NTU) 13/13 1.4 34 8.21 8.21 08SW00101 NA NA NA NA NA

Notes:
Field duplicate samples are excluded from these summaries because they are considered to be field quality control samples.
S.U. - Standard Units
NTU - Nephelometric turbidity units
NA - Not applicable
ESL - Ecological screening level
COPC - Chemical of potential concern
Mv - Millivolt
ms/cm - Milli Siemens per centimeter
J - Estimated concentration
°C - Degrees Celcius
1 - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
2 - U.S. EPA Water Quality Criteria (2002).
3 - Based on water hardness of 81.6 mg/L.
4 - IDEM Water Quality Criteria (2001).

Rationale:
ASL = Above Screening Level
BSL = Below Screening Level
NC = No Screening Level Available
BIO = Bioaccumulative Chemical
NONBIO = Nonbioaccumulative Chemical
NUT = Essential Nutrient
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Parameter
Frequency 

of Detection
Mean 

Concentration(1)

Average of 
Concentrations 

Detected
Sample with Maximum 

Detection
Ecological 

Effects Quotient

COPC for 
Aquatic 

Invertebrates
COPC for 
Wildlife

Rationale for 
COPC Selection

Volatile Organics  (ug/L)
ACETONE 2/9 1.1 J 2.4 J 0.583 1.75 08SW02101 1700 0.001 NO NO BSL
Total Metals  (ug/L)
ALUMINUM 3/5 56.7 J 710 J 287 467 08SW00901 87 (2) 8.16 YES NO ASL/NONBIO
BARIUM 5/5 35.6 J 69.1 J 53.1 53.1 08SW00802 220 0.31 NO NO BSL
CADMIUM 3/5 0.06 J 0.07 J 0.048 0.0633 08SW00902 0.28 (3) 0.25 NO NO BSL
CALCIUM 5/5 32200 J 59400 J 46420 46420 08SW00902 NA NA NO NO NUT
CHROMIUM 5/5 0.39 J 0.97 J 0.674 0.674 08SW00801 90.4 (3) 0.01 NO NO BSL
COBALT 4/5 0.12 J 0.27 J 0.169 0.2 08SW00902 24 0.01 NO NO BSL
COPPER 2/5 0.99 J 1 J 0.968 0.995 08SW00801 9.8 (3) 0.10 NO NO BSL
IRON 5/5 28.4 J 588 J 254 254 08SW00901 1000 (2) 0.59 NO NO BSL
LEAD 3/5 0.07 J 0.13 J 0.148 0.0967 08SW00802 3.43 (3) 0.04 NO NO BSL
MAGNESIUM 5/5 6210 J 11400 8510 8510 08SW00802 NA NA NO NO NUT
MANGANESE 5/5 7.3 J 156 49 49 08SW00902 557 (3,4) 0.28 NO NO BSL
NICKEL 5/5 0.26 J 1.3 0.762 0.762 08SW00901 54.79 (3) 0.02 NO NO BSL
POTASSIUM 5/5 1030 J 1430 1214 1214 08SW00902 NA NA NO NO NUT
SODIUM 5/5 14200 J 28700 J 20620 20620 08SW00802 NA NA NO NO NUT
Dissolved Metals  (ug/L)
BARIUM, FILTERED 5/5 31.5 J 65 J 50.4 50.4 08SW00902-F 220 0.30 NO NO BSL
CADMIUM, FILTERED 2/5 0.04 J 0.14 J 0.052 0.09 08SW00801-F 0.26 (3) 0.54 NO NO BSL
CALCIUM, FILTERED 5/5 31200 58700 J 45640 45640 08SW00902-F NA NA NO NO NUT
CHROMIUM, FILTERED 3/5 0.2 J 0.47 J 0.317 0.37 08SW01401-F 77.72 (3) 0.01 NO NO BSL
COBALT, FILTERED 3/5 0.14 J 0.21 J 0.118 0.167 08SW00902-F 24 0.009 NO NO BSL
COPPER, FILTERED 2/5 0.74 J 0.84 J 0.736 0.79 08SW00901-F 9.41 (3) 0.09 NO NO BSL
IRON, FILTERED 4/5 7.1 J 245 J 100 125 08SW00901-F 1000 (1) 0.25 NO NO BSL
LEAD, FILTERED 5/5 0.1 J 0.27 J 0.177 0.177 08SW00902-F 2.68 (3) 0.10 NO NO BSL
MAGNESIUM, FILTERED 5/5 6250 J 10900 8354 8354 08SW00802-F NA NA NO NO NUT
MANGANESE, FILTERED 5/5 1.8 J 137 38.8 38.8 08SW00902-F 557 (3,4) 0.25 NO NO BSL

NICKEL, FILTERED 5/5 0.36 J 2.7 J 1.39 1.39
08SW00801-F, 
08SW00901-F 54.62 (3) 0.05 NO NO BSL

POTASSIUM, FILTERED 5/5 770 J 1380 1088 1088 08SW00902-F NA NA NO NO NUT
SODIUM, FILTERED 5/5 12200 J 27900 J 19340 19340 08SW00802-F NA NA NO NO NUT
THALLIUM, FILTERED 2/5 0.11 J 0.12 J 0.078 0.115 08SW00901-F 10 0.01 NO NO BSL
ZINC, FILTERED 3/5 1.2 J 2.2 J 1.34 1.6 08SW00902-F 124 (3) 0.02 NO NO BSL
Field Parameters
DISSOLVED OXYGEN (MG/L) 4/4 5.16 9.3 7.21 7.21 08SW00803 NA NA NA NA NA
DISSOLVED OXYGEN - METER (MG/L) 2/2 12.99 13.54 13.3 13.3 08SW00901 NA NA NA NA NA
OXIDATION REDUCTION POTENTIAL  (MV) 6/6 32.3 187 134 134 08SW02101 NA NA NA NA NA
PH  (S.U.) 6/6 6.88 7.45 7.21 7.21 08SW00801 NA NA NA NA NA
SPECIFIC CONDUCTANCE  (MS/CM) 6/6 0.267 0.347 0.316 0.316 08SW00803 NA NA NA NA NA
TEMPERATURE  (°C ) 6/6 4.68 10.39 8.09 8.09 08SW00803 NA NA NA NA NA
TURBIDITY  (NTU) 6/6 0.75 13 6.53 6.53 08SW00903 NA NA NA NA NA

Maximum 
Concentration

Minimum 
Concentration Region 5 ESL
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Notes:
Field duplicate samples are excluded from these summaries because they are considered to be field quality control samples.
S.U. - Standard Units
NTU - Nephelometric turbidity units
NA - Not applicable
ESL - Ecological screening level
COPC - Chemical of potential concern
MV - Milivolt
ms/cm - Milli Siemens per centimeter
J - Estimated concentration
°C - Degrees Celcius
1 - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
2 - U.S. EPA Water Quality Criteria (2002).
3 - Based on water hardness of 106 mg/L.
4 - IDEM Water Quality Criteria (2001).

Rationale:
ASL = Above Screening Level
BSL = Below Screening Level
NC = No Screening Level Available
BIO = Bioaccumulative Chemical
NONBIO = Nonbioaccumulative Chemical
NUT = Essential Nutrient
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STEP 3A EVALUATION FOR RISKS TO PLANTS AND INVERTEBRATES
GRASS AND GRAVEL SURFACE SOIL COPCs

SWMU 8 - BUILDING 106 POND AREA
NSWC CRANE

CRANE, INDIANA

Plants Earthworms

Inorganics (mg/kg)
CADMIUM 2/8 0.55 0.36(6) 1.53 2 140 32 3.8 4 20 - Maximum concentration less than alternate benchmarks. Acceptable No
COPPER 8/8 13.2 5.4 2.44 8 NA NA 63 100 60 - Maximum concentration less than alternate benchmarks. Acceptable No
LEAD 8/8 31.1 11(6) 2.83 6 1,700 120 70 50 500 - Maximum concentration less than alternate benchmarks. Acceptable No
MANGANESE 8/8 522 NA NA NA NA NA NA 500 NA - Maximum concentration less than background. Acceptable No
VANADIUM 8/8 40.5 7.8(6) 5.19 8 NA NA 130 2 NA - Maximum concentration less than alternate benchmarks. Acceptable No
ZINC 8/8 128 6.62 19.30 8 NA NA 200 50 100 - Maximum concentration less than alternate benchmarks. Acceptable No

Footnotes:
1 - ESL is the Region 5 Ecological Screening Level, unless a U.S. EPA Ecological Soil Screening Level is available, as noted.
2 - Maximum EEQ = Maximum detection divided by the screening level.
3 - Number of samples with concentrations greater than the screening level.
4 - See Section 8.4.1.1 for a more detailed Step 3a evaluation.
5 - Canadian and ORNL benchmarks were used only in the absence of Eco-SSLs.
6 - U.S. EPA Ecological Soil Screening Level

EEQ = Ecological Effects Quotient
NA = Not available or not applicable
SQG = Soil Quality Guideline
Eco-SSL = U.S. EPA Ecological Soil Screening Level
ORNL = Oak Ridge National Laboratory

Chemical of Potential Concern 
(COPC)

Frequency of 
Detection

Maximum 
Detected 

Concentration

Number of 
Samples > 

ESL(3)

Maximum 
EEQ(2)

Ecological 
Screening 

Level (ESL)(1)

Risk Determination 
(Acceptable/ 

Unacceptable)

Retained 
as a 

COPC?

Alternate Benchmarks

Canadian 
SQG(4)

ORNL Benchmarks(5)
Other Step 3a Factors Considered in EvaluationEco-SSL 

(soil 
inverts)

Eco-SSL 
(plants)

Step 3a Evaluation(4)



TABLE 8-10

STEP 3A EVALUATION FOR RISKS TO BENTHIC INVERTEBRATES
TRIBUTARY SEDIMENT COPCs

SWMU 8 - BUILDING 106 POND AREA
NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 3

Semivolatiles (ug/kg)

ACENAPHTHYLENE 1/5 11 5.87 1.87 1 NA NA NA 44
- Sample with maximum concentration is in a drainage ditch that is not wet year 
   round. Acceptable NO
- Poor habitat for benthic invertebrates.

BIS(2-ETHYLHEXYL)PHTHALATE 4/12 680 182 3.74 4 NA NA NA NA - Maximum concentration is less than the freshwater UET (Buchman, 1999). Acceptable NO
- Bis(2-ethylhexyl)phthalate is generally considered a lab contaminant.

PYRENE 4/5 210 195 1.08 1 1,520 490 350 665 - Maximum concentration is less than the PEC. Acceptable NO
Inorganics (mg/kg)
ALUMINUM 2/2 17,800 NA NA NA NA NA NA NA - Maximum concentration is less than the TEL of 25,500 mg/kg Acceptable NO

   (Buchman, 1999).
ANTIMONY 1/2 0.92 NA NA NA NA NA 2 2 - Maximum concentration is less than the ER-L from Long and Morgan. Acceptable NO
ARSENIC 2/2 18.7 9.79 1.91 1 33 6 33 8.2 - Maximum concentration is less than the PEC. Acceptable NO
BARIUM 2/2 133 NA NA NA NA NA NA NA - Maximum concentration is less than the saltwater AET of 48 mg/kg Acceptable NO

  (Buchman, 1999).
- Maximum concentration is two times greater than the concentration in upgradient
   sample 08SD013010006 (64.8 mg/kg).
    - Concentration of barium in Tributary sample 08SD011010006 (58.9 mg/kg) 
        is less than the concentration in the upgradient sample.
    - Because of variability in sediment concentrations, alternate lines of
       evidence were used to evaluate risks to benthic invertebrates.
- Maximum barium concentration in surface soil is less than maximum  
   background soil concentration, so soil contamination is not site related.
   - Because surface runoff from soil is major pathway to sediment, sediment 
       contamination is also probably not site related.

BERYLLIUM 2/2 2.2 NA NA NA NA NA NA NA - Alternate screening levels not available for beryllium. Unacceptable YES
- The maximum concentration is an order of magnitude greater than the
   concentration in upgradient sediment sample 08SD013010006 (0.27 mg/kg).
   - The concentration of beryllium in Tributary sample 08SD011010006 
      (0.5 mg/kg) is approximately 2 times greater than the concentration in the 
       upgradient sample.
- Because of the variability in sediment concentrations, alternate lines of
   evidence were used to evaluate risks to benthic invertebrates.
- The maximum beryllium concentration in surface soil is greater than the maximum
   background soil concentration, so soil contamination might be site related.
- Because surface runoff from soil is major pathway to sediment, sediment
   contamination also might be site related.
- Due to the reasons discussed above, risks to benthic invertebrates from beryllium
   cannot be ruled out.

CHROMIUM 2/2 60.4 43.4 1.39 1 111 26 80 81 - Maximum concentration is less than the PEC. Acceptable NO

Other Step 3a Factors Considered in Evaluation(3)

Risk 
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(Acceptable/ 

Unacceptable)

Retained 
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ER-L(7)
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Level
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Other Step 3a Factors Considered in Evaluation(3)

Risk 
Determination 
(Acceptable/ 

Unacceptable)

Retained 
as a 

COPC?

ER-L(7)

Step 3a Evaluation

Consensus-
Based 
PEC(4)

Number of 
Samples > 
Screening 

Level(2)

Maximum 
EEQ(1)

ER-L(6)

Alternate Benchmarks

Canadian 
LEL(5)

Chemical of Potential Concern 
(COPC)

Maximum 
Detected 

Concentration

Frequency 
of 

Detection

Screening 
Level

Inorganics (mg/kg) (continued)
IRON 2/2 71,900 NA NA NA NA NA NA NA - A Region 5 ESL is not available for iron. Acceptable NO

- The maximum concentration is greater than the concentration in 
    upgradient sample 08SD013010006 (11,800 mg/kg).
   - The concentration of iron in Tributary sample 08SD011010006 (18,200 mg/kg) 
      is slightly greater than the concentration in the upgradient sample.
- Because of the variability in sediment concentrations, alternate lines of
   evidence were used to evaluate risks to benthic invertebrates.
- The maximum iron concentration in surface soil is less than the maximum 
   background soil concentration, so soil contamination is not site related.
   - Because surface runoff from soil is major pathway to sediment, sediment 
      contamination is also probably not site related.

MANGANESE 2/2 3,130 NA NA NA NA 460 NA NA - The maximum concentration is greater than the Canadian LEL. Acceptable NO
- The maximum concentration is greater than the concentration in 
    upgradient sample 08SD013010006 (290 mg/kg).
   - The concentration of manganese in Tributary sample 08SD011010006 
      (336 mg/kg) is slightly greater than the concentration in the upgradient sample.
- Because of the variability in sediment concentrations, alternate lines of
   evidence were used to evaluate risks to benthic invertebrates.
- The maximum manganese concentration in surface soil is less than the
    maximum background soil concentration, so soil contamiantion is not
    site related.
   - Because surface runoff from soil is major pathway to sediment, sediment 
      contamination is also probably not site related.

SELENIUM 2/2 0.75 NA NA NA NA NA NA NA - Maximum concentration is less than the saltwater AET of 1.0 mg/kg Acceptable NO
   (Buchman, 1999).
- The maximum concentration is greater than the concentration in 
    upgradient sample 08SD013010006 (0.21 mg/kg).
   - Concentration of selenium in Tributary sample 08SD011010006 (0.22 mg/kg) is
      slightly greater than the concentration in the upgradient sample.
- Because of the variability in sediment concentrations, alternate lines of
   evidence were used to evaluate risks to benthic invertebrates.
- Selenium was not detected in the surface soil.
   - Because surface runoff from soil is major pathway to sediment, sediment
      contamination is also probably not site related.



TABLE 8-10

STEP 3A EVALUATION FOR RISKS TO BENTHIC INVERTEBRATES
TRIBUTARY SEDIMENT COPCs

SWMU 8 - BUILDING 106 POND AREA
NSWC CRANE

CRANE, INDIANA
PAGE 3 OF 3

Other Step 3a Factors Considered in Evaluation(3)

Risk 
Determination 
(Acceptable/ 

Unacceptable)

Retained 
as a 

COPC?

ER-L(7)

Step 3a Evaluation

Consensus-
Based 
PEC(4)

Number of 
Samples > 
Screening 

Level(2)

Maximum 
EEQ(1)

ER-L(6)

Alternate Benchmarks

Canadian 
LEL(5)

Chemical of Potential Concern 
(COPC)

Maximum 
Detected 

Concentration

Frequency 
of 

Detection

Screening 
Level

Inorganics (mg/kg) (continued)
VANADIUM 2/2 53.1 NA NA NA NA NA NA NA - The maximum concentration is less than the saltwater AET of 57 mg/kg Acceptable NO

    (Buchman, 1999).
- The concentration of vanadium in upgradient sample 08SD013010006
   (56.4 mg/kg) is greater than the maximum sediment concentration, so
    contamination is not likely site related.

Miscellaneous Parameters (mg/kg)
PERCHLORATE 2/5 0.24 NA NA NA NA NA NA NA - Chronic benchmark for perchlorate effects to Chironomus tentans  in Acceptable NO

    freshwater is 83.1 mg/L (Parsons, 2002).
   - Although this is a surface water benchmark, concentration in sediment
       is much lower.
- Risks cannot be ruled out because of lack of toxicity data, but potential
   site-related risks are not great enough to warrant carrying perchlorate
   further through the BERA process.

Footnotes:
1   Maximum EEQ = Maximum detection divided by the screening level.
2   Number of samples with concentrations greater than the screening level.
3  See Section 8.4.1.2 for a more detailed Step 3a Evaluation.
4  MacDonald et al. (2000).
5  Canadian Sediment Guidelines (OMOE, 1993).
6  Long and Morgan (1991).
7  Long et al. (1995).

Acronyms:

EEQ = Ecological Effects Quotient
ER-L = Effects Range-Low
LEL = Lowest Effects Level
NA = Not available or not applicable
PEC = Probable Effect Concentration
UET = Upper effects threshold
TEL = Threshold effects level
AEL = Apparent effects threshold
ESL = Ecological screening levels



TABLE 8-11

STEP 3A EVALUATION FOR RISKS TO BENTHIC INVERTEBRATES
MAIN STREAM SEDIMENT COPCs

SWMU 8 - BUILDING 106 POND AREA
NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 2

Semivolatiles (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE 1/5 210 182 1.15 1 NA NA NA NA - The maximum concentration is less than the freshwater UET of 750 mg/kg Acceptable NO

   (Buchman, 1999).
- The detected concentration is only slightly greater than the Region 5 ESL.
- Bis(2-ethylhexyl)phthalate is generally considered a lab contaminant.

Inorganics (mg/kg)
ALUMINUM 1/1 11800 NA NA NA NA NA NA NA - The maximum concentration is less than the TEL of 25,500 mg/kg Acceptable NO

   (Buchman, 1999).
- The maximum concentration is less than the upgradient aluminum 
    concentration in sample 08SD010010006 (19,600 mg/kg).

ANTIMONY 1/1 1.4 NA NA NA NA NA 2 2 - The maximum concentration is less than the ER-L (Long & Morgan). Acceptable NO
ARSENIC 1/1 19.7 9.79 2.01 1 33 6 33 8.2 - The maximum concentration is less than the PEC. Acceptable NO

- The maximum cocnentration is less than the upgradient arsenic
   concentration in sample 08SD010010006 (27.6 mg/kg).

BARIUM 1/1 83.3 NA NA NA NA NA NA NA - The maximum concentration is less than the upgradient barium Acceptable NO
  concentration in sample 08SD010010006 (247 mg/kg).

BERYLLIUM 1/1 1.6 NA NA NA NA NA NA NA - Alternate screening levels not available for beryllium. Acceptable NO
- Maximum concentration is less than the concentration in upgradient
   sediment sample 08SD010010006 (31 mg/kg).
- Contamination probably not site-related.

CHROMIUM 1/1 61.2 43.4 1.41 1 111 26 80 81 - The maximum concentration is less than the PEC. Acceptable NO
- The maximum concentration is less than the upgradient chromium
  concentration in sample 08SD010010006 (132 mg/kg).

IRON 1/1 71400 NA NA NA NA NA NA NA - The maximum concentration is less than the upgradient iron Acceptable NO
  concentration in sample 08SD010010006 (120,000 mg/kg).

MANGANESE 1/1 1790 NA NA NA NA 460 NA NA - The maximum concentration is less than the upgradient manganese Acceptable NO
   concentration in sample 08SD010010006 (7,160 mg/kg).

SELENIUM 1/1 0.59 NA NA NA NA NA NA NA - The maximum concentration is less than the saltwater AET of 1.0 mg/kg Acceptable NO
   (Buchman, 1999).
- The maximum concentration is less than the upgradient selenium 
   concentration in sample 08SD010010006 (1.3 mg/kg).

VANADIUM 1/1 54.3 NA NA NA NA NA NA NA - The maximum concentration is less than the saltwater AET of 57 mg/kg Acceptable NO
   (Buchman, 1999).
- The maximum concentration is less than the upgradient vanadium
   concentration in sample 08SD010010006 (99.3 mg/kg).

Chemical of Potential Concern 
(COPC)

Maximum 
Detected 

Concentration 
(mg/kg)

Frequency 
of 

Detection

Screening 
Level 

(mg/kg)

Number of 
Samples > 
Screening 

Level(2)

Maximum 
EEQ(1)

ER-L(6)

Alternate Benchmarks

Canadian 
LEL(5)

Other Step 3a Factors Considered in Evaluation(3)

Risk 
Determination 
(Acceptable/ 

Unacceptable)

Retained 
as a 

COPC?

ER-L(7)

Step 3a Evaluation

Consensus-
Based 
PEC(4)



TABLE 8-11

STEP 3A EVALUATION FOR RISKS TO BENTHIC INVERTEBRATES
MAIN STREAM SEDIMENT COPCs

SWMU 8 - BUILDING 106 POND AREA
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 2

Footnotes:
1 - Maximum EEQ = Maximum detection divided by the screening level.
2 - Number of samples with concentrations greater than the screening level.
3 - See Section 8.4.1.2 for a more detailed Step 3a Evaluation.
4 - MacDonald et al. (2000).
5 - Canadian Sediment Guidelines (OMOE, 1993).
6 - Long and Morgan (1991).
7 - Long et al. (1995).

Acronyms:
EEQ = Ecological Effects Quotient
ER-L = Effects Range-Low
LEL = Lowest Effects Level
NA = Not Available or Not Applicable
PEC = Probable Effect Concentration
UET = Upper Effects Threshold
TEL = Threshold Effects Level



TABLE 8-12

COMPARISON OF COPCs IN TRIBUTARY SURFACE WATER TO ESLS AND ALTERNATE BENCHMARKS
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 2

ORNL

Chronic Acute Aquatic
Semivolatile Organics (ug/L)
BIS(2-ETHYLHEXYL)PHTHALATE 1/7 1 0.3 3.33 1 NA NA 3 - Maximum concentration was less than the ORNL aquatic Acceptable NO

   benchmark.
- Detected in one of seven samples.

Inorganics (ug/L)

ALUMINUM, TOTAL 7/8 25,800 87 297 7 87 750 NA
- The location of the maximum concentration is a seep with high 
   turbidity. Acceptable NO

ALUMINUM, DISSOLVED 2/8 213 87 2.45 2 87 750 NA - Filtered samples are more indicative of the level of direct risk
   to aquatic receptors.
   - The filtered sample has a much lower aluminum concentration
      than the unfiltered sample.
- The average surface water concentration is a better
  representation of site contamiantion.
   - The average filtered aluminum concentration (57.3 mg/kg) is
       less than the AWQC.

CADMIUM, TOTAL 4/8 1.1 0.23 4.78 1 0.25 2 NA - Filtered samples are more indicative of the level of risk to Acceptable NO
CADMIUM, DISSOLVED 4/8 0.28 0.23 1.22 1 0.25 2 NA   aquatic receptors.

    - Two of eight filtered samples slightly exceed the screening level.
- The average surface water concentration is a better 
   representation of site contamiantion.
   - The average dissolved cadmium concentration (0.119 ug/L) is
      less than the screening level.

COBALT, TOTAL 8/8 52.4 24 2.18 1 NA NA 23
- The location of the maximum concentration is a seep with high 
   turbidity. Acceptable NO
- Filtered samples are more indicative of the level of direct risk
   to aquatic receptors.
   - All dissolved cobalt concentrations are less than the
      screening level.

COPPER, TOTAL 5/8 28.4 7.84 3.62 1 9 13 NA
- The location of the maximum concentration is a seep with high 
   turbidity. Acceptable NO
- Filtered samples are more indicative of the level of direct risk
   to aquatic receptors.
    - All dissolved copper concentrations are less than the
       screening level.

IRON, TOTAL 8/8 29000 1000 29 3 1000 NA NA
- The location of the maximum concentration is a seep with high 
   turbidity. Acceptable NO
- Filtered samples are more indicative of the level of direct risk
   to aquatic receptors.
   - All dissolved iron concentrations are less than the
      screening level.

Retained 
as a 

COPC?
Other Step 3a Factors Considered in Evaluation(3)

Frequency 
of 

Detection
WQC

Maximum 
EEQ(1)

Number of 
Samples > 
Screening 

Level(2)

Step 3a EvaluationMaximum 
Detected 

Concentration

Screening 
LevelChemical of Potential Concern (COPC)

Risk 
Determination 
(Acceptable/ 

Unacceptable)
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COMPARISON OF COPCs IN TRIBUTARY SURFACE WATER TO ESLS AND ALTERNATE BENCHMARKS
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 2

ORNL

Chronic Acute Aquatic

Retained 
as a 

COPC?
Other Step 3a Factors Considered in Evaluation(3)

Frequency 
of 

Detection
WQC

Maximum 
EEQ(1)

Number of 
Samples > 
Screening 

Level(2)

Step 3a EvaluationMaximum 
Detected 

Concentration

Screening 
LevelChemical of Potential Concern (COPC)

Risk 
Determination 
(Acceptable/ 

Unacceptable)
Inorganics (ug/L) (Continued)\

LEAD, TOTAL 5/8 29.8 2.46 12.1 3 2.5 65 NA
- The location of the maximum concentration is a seep with high 
   turbidity. Acceptable NO
- Filtered samples are more indicative of the level of direct risk
   to aquatic receptors.
   - All dissolved lead concentrations are less than the 
      screening level.

MANGANESE, TOTAL 8/8 6,200 443 14.0 2 NA NA 120
- The location of the maximum concentration is a seep with high 
   turbidity. Acceptable NO

MANGANESE, DISSOLVED 8/8 3,190 443 7.2 2 NA NA 120 - Filtered samples are more indicative of the level of direct risk
   to aquatic receptors.
   - The concentration of manganese in the filtered sample at
      08SP002 was about half the concentration in the total metals
      sample.
- Because tolerance values reported range from 1.5 mg/L to over
  1,000 mg/L, manganese is not considered a problem in
  freshwater (U.S. EPA, 1986).
     - Maximum dissolved manganese concentration is less than
        this range.

MERCURY, TOTAL 1/8 0.068 0.0013 52.3 1 0.77 1.4 1.3
- The location of the maximum concentration is a seep with high 
   turbidity. Acceptable NO
- Filtered samples are more indicative of the level of direct risk
   to aquatic receptors.
   - Mercury was not detected in filtered samples.

NICKEL, TOTAL 8/8 47.3 43.94 1.08 1 52 470 NA
- The location of the maximum concentration is a seep with high 
   turbidity. Acceptable NO
- Filtered samples are more indicative of the level of direct risk
   to aquatic receptors.
   - All dissolved nickel concentrations are less than the
      screening level.

VANADIUM, TOTAL 3/8 39.8 12 3.32 1 NA NA 20
- The location of the maximum concentration is a seep with high 
   turbidity. Acceptable NO
- Filtered samples are more indicative of the level of direct risk
   to aquatic receptors.
   - All dissolved vanadium concentrations are less than the
      screening level.

Footnotes: Acronyms:
1 - Maximum EEQ = Maximum detection divided by the screening level. AWQC = Ambient Water Quality Criteria
2 - Number of samples with concentrations greater than the screening level. EEQ = Ecological Effects Quotient
3 - See Section 8.4.1.3 for a more detailed Step 3a Evaluation. NA = Not available or not applicable

ORNL = Oak Ridge National Laboratory
WQC = U.S. EPA Water Quality Criteria



TABLE 8-13

COMPARISON OF COPCs IN MAIN STREAM SURFACE WATER TO ESLs AND ALTERNATE BENCHMARKS
SWMU 8 - BUILDING 106 POND AREA

NSWC CRANE
CRANE, INDIANA

ORNL

Chronic Acute Aquatic
Inorganics (ug/L)
ALUMINUM, TOTAL 3/5 710 87 8 2 87 750 NA - Filtered samples are more indicative of the level of direct risk Acceptable NO

   to aquatic receptors.
   - Aluminum was not detected in filtered metals samples.

Footnotes:
1   Maximum EEQ = Maximum detection divided by the screening level.
2   Number of samples with concentrations greater than the screening level.
3   See Section 8.4.1.3 for a more detailed Step 3a Evaluation.

Acronyms:
EEQ = Ecological Effects Quotient
NA = Not available or not applicable
ORNL = Oak Ridge National Laboratory
WQC = U.S. EPA Water Quality Criteria

Screening 
LevelChemical of Potential Concern (COPC)

Risk 
Determination 
(Acceptable/ 

Unacceptable)
Retained as 

a COPC?
Other Step 3a Factors Considered in Evaluation(3)

Frequency 
of 

Detection
WQC

Maximum 
EEQ(1)

Number of 
Samples > 
Screening 

Level(2)

Step 3a EvaluationMaximum 
Detected 

Concentration



TABLE 8-14

EXPOSURE PARAMETERS FOR THE TERRESTRIAL WILDLIFE MODEL 
SWMU  8 - BUILDING 106 POND AREA

NSWC CRANE, INDIANA

Conservative Inputs Average Inputs
Species/Exposure Inputs Value Units Value Units Source
Meadow Vole
Body Weight = BW 3.290E-02 kg 3.663E-02 kg U.S. EPA, 1993
Food Ingestion Rate = If 1.920E-03 kg/day 1.785E-03 kg/day U.S. EPA, 1993
Water Ingestion Rate = Iw 7.700E-03 L/day 6.400E-03 L/day U.S. EPA, 1993
Soil Ingestion Rate - Is (3.2%, 1.2%) 6.144E-05 kg/day 2.142E-05 kg/day U.S. EPA, 2005
Home Range = HR 1.640E-01 acres U.S. EPA, 1993
Short-Tailed Shrew
Body Weight = BW 1.525E-02 kg 1.687E-02 kg U.S. EPA, 1993
Food Ingestion Rate = If 2.592E-03 kg/day 1.648E-03 kg/day U.S. EPA, 1993
Water Ingestion Rate = Iw 4.300E-03 L/day 3.800E-03 L/day U.S. EPA, 1993
Soil Ingestion Rate - Is (3%, 0.9%) 7.776E-05 kg/day 1.483E-05 kg/day U.S. EPA, 2005
Home Range = HR 9.700E-01 acres U.S. EPA, 1993
American Woodcock
Body Weight = BW 1.660E-01 kg 1.895E-01 kg U.S. EPA, 1993
Food Ingestion Rate = If 3.032E-02 kg/day 2.526E-02 kg/day U.S. EPA, 1993
Water Ingestion Rate = Iw 1.900E-02 L/day 1.900E-02 L/day U.S. EPA, 1993
Soil Ingestion Rate - Is(16.4%, 6.4%) 4.972E-03 kg/day 1.617E-03 kg/day U.S. EPA, 2005
Home Range = HR 6.133E+01 acres U.S. EPA, 1993
Bobwhite Quail
Body Weight = BW 1.620E-01 kg 1.770E-01 kg U.S. EPA, 1993
Food Ingestion Rate = If 2.460E-03 kg/day 2.160E-03 kg/day U.S. EPA, 1993
Water Ingestion Rate = Iw 2.310E-02 L/day 1.840E-02 L/day U.S. EPA, 1993
Soil Ingestion Rate - Is (13.9%, 6.1%) 3.419E-04 kg/day 1.318E-04 kg/day U.S. EPA, 2005
Home Range = HR 2.860E+01 acres U.S. EPA, 1993
Mink
Body Weight = BW 8.730E-01 kg 1.351E+00 kg U.S. EPA, 1993
Food Ingestion Rate = If 5.245E-02 kg/day 4.638E-02 kg/day U.S. EPA, 1993
Water Ingestion Rate = Iw 5.100E-02 kg/day 3.780E-02 kg/day U.S. EPA, 1993
Sediment Ingestion Rate - Is (4.3%, 1.3%) 2.255E-03 kg/day 6.029E-04 kg/day U.S. EPA, 2005
Home Range = HR 3.484E+01 acres U.S. EPA, 1993
Belted Kingfisher
Body Weight = BW 1.360E-01 kg 1.520E-01 kg U.S. EPA, 1993
Food Ingestion Rate = If 1.895E-02 kg/day 1.723E-02 kg/day U.S. EPA, 1993
Water Ingestion Rate = Iw 1.870E-02 L/day 1.670E-02 L/day U.S. EPA, 1993
Sediment Ingestion Rate - Is (3.3%) 6.254E-04 kg/day 5.684E-04 kg/day Beyer, 1994
Home Range = HR 1.160E+00 km U.S. EPA, 1993

Notes:
WW = Wet weight
DW = Dry weight

The food ingestion rate was converted from wet weight to dry weight by multiplying by the percent solids in the food 
they consume as follows.
   - Vole and Quail - 15% solids in vegetation.
   - Shrew and Woodcock - 16% solids in earthworms.
   - Mink and Kingfisher - 25% solids in fish.

Assume 100% on site

Assume 100% on site

Assume 100% on site

Assume 100% on site

Assume 100% on site

Assume 100% on site



Meadow Vole Short-Tailed Shrew American Woodcock Bobwhite Quail
NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL

Parameter EEQ EEQ EEQ EEQ EEQ EEQ EEQ EEQ
Inorganics
CADMIUM 1.4E-02 1.4E-03 2.4E-01 2.4E-02 2.8E+00 2.1E-01 2.0E-02 1.4E-03
COPPER 1.7E-03 1.3E-03 5.8E-03 4.5E-03 8.7E-02 6.6E-02 3.3E-03 2.5E-03
LEAD 1.3E-02 1.3E-03 5.6E-02 5.6E-03 8.5E+00 8.5E-01 2.6E-01 2.6E-02
MERCURY 1.2E-02 2.4E-03 7.0E-02 1.4E-02 2.0E+01 2.0E+00 4.0E-01 4.0E-02
NICKEL 2.7E-03 1.3E-03 1.3E-02 6.3E-03 1.3E-01 9.4E-02 3.5E-03 2.5E-03
ZINC 9.7E-03 4.8E-03 9.6E-02 4.8E-02 2.1E+01 2.3E+00 2.6E-01 2.9E-02

Notes:
Cells are shaded black if the EEQ is greater than 1.0
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level

TABLE 8-15

TERRESTRIAL WILDLIFE MODEL-MAXIMUM CONCENTRATIONS, MAXIMUM BAF, AND MAXIMUM EXPOSURE PARAMETERS
SWMU 8 - BUILDING 106 POND

NSWC CRANE, INDIANA



Meadow Vole Short-Tailed Shrew American Woodcock Bobwhite Quail
NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL

Parameter EEQ EEQ EEQ EEQ EEQ EEQ EEQ EEQ
Inorganics
CADMIUM 7.9E-04 7.9E-05 9.4E-03 9.4E-04 1.6E-01 1.2E-02 1.2E-03 8.9E-05
LEAD 5.0E-04 5.0E-05 2.5E-03 2.5E-04 6.0E-01 6.0E-02 1.7E-02 1.7E-03
MERCURY 4.5E-04 9.1E-05 1.1E-03 2.1E-04 4.4E-01 4.4E-02 1.7E-02 1.7E-03
ZINC 5.3E-04 2.7E-04 4.2E-03 2.1E-03 1.3E+00 1.5E-01 1.6E-02 1.8E-03

Notes:
Cells are shaded black if the EEQ is greater than 1.0
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level

TABLE 8-16

TERRESTRIAL WILDLIFE MODEL-AVERAGE CONCENTRATIONS, AVERAGE BAF, AND AVERAGE EXPOSURE PARAMETERS
SWMU 8 - BUILDING 106 POND

NSWC CRANE, INDIANA



Mink Belted Kingfisher
NOAEL LOAEL NOAEL LOAEL

EEQ EEQ EEQ EEQ
Parameter 10% SUF 10% SUF 10% SUF 10% SUF
Semivolatile Organics
ACENAPHTHYLENE 3.9E-04 3.9E-05 3.2E-04 3.2E-05
PYRENE 7.0E-02 4.2E-02 6.2E-03 6.2E-04
Inorganics
ARSENIC 6.4E+01 6.4E+00 1.1E-01 3.6E-02
CADMIUM 4.0E-01 4.0E-02 8.5E-03 6.2E-04
CHROMIUM 4.8E-01 1.2E-01 8.7E-01 1.7E-01
COPPER 1.3E-01 9.8E-02 4.9E-03 3.7E-03
LEAD 1.4E-01 1.4E-02 4.4E-01 4.4E-02
MERCURY 4.7E-02 9.4E-03 6.5E-02 6.5E-03
NICKEL 5.1E-02 2.6E-02 3.2E-03 2.3E-03
SELENIUM 2.0E-01 1.2E-01 2.7E-02 1.4E-02

Notes:
Cells are shaded black if the EEQ is greater than 1.0
NA - Not applicable
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
SUF - Site Use Factor

TABLE 8-17

TERRESTRIAL WILDLIFE MODEL
MAXIMUM CONCENTRATIONS AND MAXIMUM INPUTS

NSWC CRANE, INDIANA

DOWNGRADIENT TRIBUTARY SEDIMENT
SWMU 8 - BUILDING 106 POND



Mink Belted Kingfisher
NOAEL LOAEL NOAEL LOAEL

EEQ EEQ EEQ EEQ
Parameter 10% SUF 10% SUF 10% SUF 10% SUF
Inorganics
ARSENIC 2.0E+00 2.0E-01 5.7E-02 1.9E-02

Notes:
Cells are shaded black if the EEQ is greater than 1.0
NA - Not applicable
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
SUF - Site Use Factor

TABLE 8-18

TERRESTRIAL WILDLIFE MODEL
AVERAGE CONCENTRATIONS AND AVERAGE INPUTS

NSWC CRANE, INDIANA

DOWNGRADIENT TRIBUTARY SEDIMENT
SWMU 8 - BUILDING 106 POND



Mink Belted Kingfisher
NOAEL LOAEL NOAEL LOAEL

EEQ EEQ EEQ EEQ
Parameter 10% SUF 10% SUF 10% SUF 10% SUF
Inorganics
ARSENIC 6.8E+01 6.8E+00 8.1E-02 2.7E-02
CHROMIUM 4.8E-01 1.2E-01 4.3E-01 8.5E-02
SELENIUM 1.6E-01 9.4E-02 2.1E-02 1.1E-02

Notes:
Cells are shaded black if the EEQ is greater than 1.0
NA - Not applicable
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
SUF - Site Use Factor

TABLE 8-19

TERRESTRIAL WILDLIFE MODEL
MAXIMUM CONCENTRATIONS AND MAXIMUM INPUTS

NSWC CRANE, INDIANA

DOWNGRADIENT MAIN STREAM SEDIMENT
SWMU 8 - BUILDNG 106 POND



Mink Belted Kingfisher
NOAEL LOAEL NOAEL LOAEL

EEQ EEQ EEQ EEQ
Parameter 10% SUF 10% SUF 10% SUF 10% SUF
Inorganics
ARSENIC 3.3E+00 3.3E-01 1.6E-02 5.3E-03

Notes:
Cells are shaded black if the EEQ is greater than 1.0
NA - Not applicable
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
SUF - Site Use Factor

TABLE 8-20

TERRESTRIAL WILDLIFE MODEL
AVERAGE CONCENTRATIONS AND AVERAGE INPUTS

NSWC CRANE, INDIANA

DOWNGRADIENT MAIN STREAM SEDIMENT
SWMU 8 - BUILDING 106 POND



TABLE 8-21

STEP 3A EVALUATION FOR RISKS TO TERRESTRIAL WILDLIFE
SURFACE SOIL AND SEDIMENT COPCS

SWMU 8 - BUILDING 106 POND AREA
NSWC CRANE

CRANE, INDIANA

EEQs Using Average Concentrations and 
Average Exposure Parameters

NOAEL LOAEL
EEQ > EEQ >

1.0 Species 1.0 Species

Insectivorous/Herbivorous Wildlife

Zinc 8/8 128 1.3 Woodcock None NA
No effects were observed among hens consuming 48 
and 228 mg/kg zinc, but egg hatchability was reduced 
by 20% among hens consuming 2,028 mg/kg zinc.

- The NOAEL EEQ is greater than 1.0 (but similar to the EEQs from the site data) using the 
maximum background concentration for zinc in the food-chain model calculation.  Therefore, site 
risks to insectivorous birds are only slightly greater than background risks.  Also, the greatest zinc 
concentration (128 mg/kg) was found in the sample from location 15SB001.  This sample location 
is in a grass area adjacent to Building 107 and a gravel lot, so insectivorous birds are unlikely to 
obtain a significant amount of food from this area.  All other detections of zinc in surface soil are 
less than the maximum zinc concentration in the background samples (60.2 mg/kg).  

Acceptable No

Piscivorous Wildlife (Tributary)

Arsenic 2/2 18.7 2.0 Mink None NA
Declining litter sizes over multiple mice generations 
when fed 5 mg/L arsenic in their drinking water and 0.06 
mg/kg in their food (LOAEL).

- A NOAEL for the mink has not been developed for arsenic.  Because the mouse was used as 
the test species, it is likely that the TRV calculated for the mink with body weight scaling is 
conservative.  The NOAEL EEQ is slightly greater than 1.0 (2.0), so actual risks to mink from 
arsenic are not likely.  A SUF of 10% was used to better evaluate risk to piscivorous receptors, 
which is likely conservative.

Acceptable No

Piscivorous Wildlife (Main Stream)

Arsenic 1/1 19.7 3.3 Mink None NA
Declining litter sizes over multiple mice generations 
when fed 5 mg/L arsenic in their drinking water and 0.06 
mg/kg in their food (LOAEL).

- A NOAEL for the mink has not been developed for arsenic.  Because the mouse was used as 
the test species, it is likely that the TRV calculated for the mink with body weight scaling is 
conservative.  The NOAEL EEQ is slightly greater than 1.0 (3.3), so actual risks to mink from 
arsenic are not likely.  A SUF of 10% was used to better evaluate risk to piscivorous receptors, 
which is likely conservative.

Acceptable No

Footnotes:
1 - These columns present the frequency of detection and maximum concentrations in soil for insectivorous/herbivorous receptors and in sediment for piscivorous receptors.
2 - See Section 8.4.2.2 for a more detailed Step 3a Evaluation.

EEQ - Ecological Effects Quotient
NA - Not available or not applicable
NOAEL = No Observed Adverse Effect Level
LOAEL = Lowest Observed Adverse Effect Level
SUF = Site Use Factor

Risk 
Determination 
(Acceptable/ 

Unacceptable)

Retained as 
a COPC?

Chemical of Potential 
Concern (COPC)

Frequency of 
Detection(1)

Maximum 
Detected 

Concentration 
(mg/kg)(1)

Basis of Wildlife
Toxicity Reference Value Other Step 3a Factors Considered in Evaluation(2)
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Exit Criteria for the SRA:  Decision for exiting or continuing the ecological 
risk assessment. 

(1) Site passes SRA.  A determination is made that the site poses acceptable 
risk and shall be closed out for ecological concerns. 

(2) Site fails SRA:  The site must have both complete pathway and 
unacceptable risk.  As a result the site will either have an interim cleanup 
or moves to the Tier 2.

 Tier 1. Screening Risk Assessment (SRA):  Identify pathways and 
compare exposure point concentrations to benchmarks. 

Step 1:  Site Visit; Pathway Identification/Problem Formulation; 
Toxicity Evaluation 

Step 2: Exposure Estimate; Risk Calculation (SMDP)(1) 

Proceed to Exit Criteria 
for SRA 
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 Exit Criteria Step 3a Refinement
(1) If re-evaluation of the 

conservative exposure 
assumptions (SRA) supports an 
acceptable risk determination, 
then the site exits the ecological 
risk assessment process. 

(2) If re-evaluation of the 
conservative exposure 
assumptions (SRA) does not 
support an acceptable risk 
determination, then the site 
continues in the BERA process.  
Proceed to Step 3b. 

Exit Criteria Baseline Risk Assessment 
(1) If the site poses acceptable risk, then no further evaluation and no 

remediation from an ecological perspective is warranted. 
(2) If the site poses unacceptable ecological risk and additional evaluation 

in the form of remedy development and evaluation is appropriate, 
proceed to Tier 3. 

Tier 3. Evaluation of Remedial Alternative (RAGS C)
A. Develop site-specific, risk-based cleanup values. 
B. Qualitatively evaluate risk posed to the environment by implementation of each 

alternative (short-term impacts and estimate risk reduction provided by each (long-term 
impacts); provide quantitative evaluation where appropriate.  Weigh alternative using 
the remaining CERCLA 9 Evaluation Criteria.  Plan for monitoring and site closeout. 

Tier 2.  Baseline Ecological Risk Assessment (BERA):            
Detailed assessment of exposure and hazard to “assessment 
endpoints” (ecological qualities to be protected). Develop site-
specific values that are protective of the environment. 

Step 3a: Refinement of Conservative Exposure Assumptions(2) 

(SRA)----Proceed to Exit Criteria for Step 3a 
 
Step 3b: Problem Formulation - Toxicity Evaluation; 

Assessment Endpoints; Conceptual Model; Risk 
Hypothesis (SMDP) 

Step 4: Study Design/DQO - Line of Evidence; Measurement  
     Endpoints; Work Plan and Sampling and Analysis Plan 

(SMDP) 
Step 5: Verification of Field Sampling Design (SMDP) 
Step 6: Site Investigation and Data Analysis (SMDP) 
Step 7: Risk Characterization 

Proceed to Exit Criteria for BERA 

Notes: 1 See U.S. EPA’s Steps ERA Process for requirements for each Scientific Management Decision Point (SMDP).         
 2 Refinement includes but is not limited to background, bioavailability, detection frequency, etc. 
 3 Risk management is incorporated throughout the tiered approach. 
 
 CERCLA - Comprehensive Environmental Response, Compensation, and Liability Act 
 DQO - Data quality objective 
 ERA - Ecological risk assessment 
 RAGS - Risk assessment guidance for Superfund 
 RPM - Remedial project manager 
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No 

Yes

No 

Food-Chain Model
Step 3a 

Evaluation 
Is the COPC  

bioaccumulative?

Acronyms

Retain chemical as a 
COPC and proceed to 
Step 3a. 

Yes

 
BERA - Baseline Ecological Risk assessment 
[Bkg] - Background concentration 
[Chem]max - Maximum chemical concentration 
CMS - Corrective Measures Study 
COPC - Contaminant of potential concern 
ESL - Ecological Screening Level 
LOAEL - Lowest Observed Adverse Effects Level 
Max - Maximum 
NOAEL - No Observed Adverse Effects Level 
ORNL - Oak Ridge National Laboratory 

No 

Yes Yes

Yes

Yes 

No 

No 
No 

[Chem]max  > 
ESL? Chemical is not a COPC

Plant Step 3a Evaluation 
Compare the chemical concentration to 
no-effects risk evaluation benchmark for 
plants 

Invertebrate Step 3a Evaluation
Compare the chemical concentration to no-
effects risk evaluation benchmark for 
invertebrates 

 
Conduct food-chain modeling using both maximum 
and average exposure scenarios and NOAELs 
and LOAELs to show the range of risks and 
discuss other Step 3a Items 

[Chem]max > 
relevant no-effects risk 

evaluation benchmarks for 
plants or invertebrates? 

 

Conclude no unacceptable 
site-related risk to ecological 
receptors from that chemical 

Are the potential risks 
from the chemical 
great enough to 

warrant additional 
evaluations?

Conduct further evaluation of the other Step 3a factors as follows: 
• Habitat 
• Frequency of detection/spatial distribution 
• Magnitude of exceedence 
• Background levels 
• Chemical bioavailability 
• Discuss risk evaluation benchmarks specific for risks to the receptor being 

evaluated 
o ORNL plant benchmarks (Efroymson et al., 1997a,b 
o Canadian Soil Quality Guidelines (CCME, 1997) 
o Literature data 

• Other site-specific factors, as appropriate and available 

Do not conduct 
food-chain 
modeling for 
that chemical

[Chem] > 
[Bkg]? 

 

Does the chemical have a food-
chain model EEQ > 1.0 using 
average exposure factors and 

NOAELs? 

Conduct additional evaluations (i.e., 
proceeding to a BERA, development of 
cleanup levels, preparation of CMS, etc.) 



 

FIGURE 8-3 
 

GENERAL ERA PROCESS FOR EVALUATION OF RISKS TO CHEMICALS IN SEDIMENT AT NSWC CRANE, INDIANA 
SWMU 8 - BUILDING 106 POND AREA 

NSWC CRANE, CRANE, INDIANA 

No 

Yes 

No 

Yes 

No 

Yes

No

No 
 

[Chem]max ESL? Chemical is not a COPC 

Compare [Chem]max to the most appropriate lower-
effects level using the following order of 
preferences:   
• Canadian Sediment Guidelines (OMOE, 1993) 

Lowest Effects Levels 
• Long and Morgan (1991) Effects-Range Low 
• Long et al. (1995) Effects-Range Low 
• Other values, as necessary and available 

Conduct food-chain modeling using both 
maximum and average exposure 
scenarios and NOAELs and LOAELs to 
show the range of risks and discuss 
other Step 3a Items 

[Chem]max > 
lower-effects 

level (if used))? 

Conclude no unacceptable 
site-related risk to ecological 
receptors from that chemical

Are the potential risks from 
the chemical great enough 

to warrant 
additional evaluations? 

Conduct additional evaluations (i.e., 
proceeding to a BERA, development of 
cleanup levels, preparation of CMS, etc.) 

Yes 

Yes 

Yes 

Does the chemical 
have a food-chain 
model EEQ > 1.0 

using average 
exposure factors 
and NOAELs?

Retain chemical as a 
COPC and proceed to 
Step 3a. 

Invertebrate 
Step 3a 

Evaluation 
Consensus-
Based TEC 

No 
Food-Chain 

Model Step 3a 
Evaluation 

Is the COPC  
bioaccumulative? 

Do not conduct 
food-chain 
modeling for 
that chemical 

Yes

Conduct further evaluation of the other Step 3a factors as follows: 
• Habitat 
• Frequency of detection/spatial distribution 
• Magnitude of exceedence 
• Background levels 
• Chemical bioavailability 
• Average chemical concentrations compared to screening levels and 

lower-effects levels (because sediment concentrations will change over 
time from sediment transport) 

• Comparison to higher-effect level (to show probablility of effects) 
• Other site-specific factors 

No

[Chem]max > 
[Bkg] 

Acronyms 
BERA - Baseline Ecological Risk assessment 
[Bkg] - Background concentration 
[Chem]max - Maximum chemical concentration 
CMS - Corrective Measures Study 
COPC - Contaminant of potential concern 
EEQ - Ecological Effects Quotient 
ESL - Ecological Screening Level 
LOAEL - Lowest Observed Adverse Effects Level 
Max - Maximum 
NOAEL - No Observed Adverse Effects Level 
TEC - Threshold Effects Concentration 

  



 

FIGURE 8-4 
 

GENERAL ERA PROCESS FOR EVALUATION OF RISKS TO CHEMICALS IN SURFACE WATER AT NSWC CRANE, INDIANA 
SWMU 8 - BUILDING 106 POND AREA 

NSWC CRANE, CRANE, INDIANA 

 

No 

Yes

Yes 

Yes 

[Chem]max > 
ESL(1)? Chemical is not a COPC 

 
 
Conduct food-chain modeling using both maximum and 
average exposure scenarios and NOAELs and LOAELs 
to show the range of risks and discuss other Step 3a 
items.  Surface water is included in the surface soil food 
chain model. 

Conclude no unacceptable 
site-related risk to ecological 
receptors from that chemical

Are the potential risks from 
the chemical great enough 

to warrant additional 
evaluations?

Conduct additional evaluations (i.e., 
proceeding to a BERA, development of 

cleanup levels, etc.) 

No 

Yes No 

Yes 

Yes 

Does the chemical have a 
food-chain model EEQ > 

1.0 using average 
exposure factors and 

NOAELs? 

Retain chemical as a COPC 
and proceed to Step 3a.

Aquatic 
Organisms Step 

3a Evaluation 
Is the COPC a 

metal?  

No 
Food-Chain 

Model Step 3a 
Evaluation 
Is the COPC  

bioaccumulative?

Do not conduct 
food-chain 
modeling for 
that chemical 

Conduct further evaluation of the other Step 3a factors
as follows: 

• Habitat 
• Frequency of detection/spatial distribution 
• Magnitude of exceedence 
• Background levels 
• Chemical bioavailability 
• Average chemical concentrations compared to 

screening levels  
• Comparison to acute level (to show range of 

possible effects) 
• Other site-specific factors 

No 

 
Is the [metal]max 

in the filtered 
samples >ESL(1)? 

 
[Chem]max > 

[Bkg]? 

Yes 

No 

No 

Acronyms 
BERA - Baseline Ecological Risk assessment 
[Bkg] - Background concentration 
[Chem]max - Maximum chemical concentration 
COPC - Contaminant of potential concern 
EEQ - Ecological Effects Quotient 
ESL - Ecological Screening Level 
LOAEL - Lowest Observed Adverse Effects Level 
Max - Maximum 
NOAEL - No Observed Adverse Effects Level 

(1)  The screening levels for surface water were adjusted for water hardness for metals with hardness-dependent criteria.



FIGURE 8-5

ECOLOGICAL CONCEPTUAL SITE MODEL
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SWMU 08, Figure A-1 Photographs 

Figure A-1a 08SB001 (249 W) 
Grassy slope/culvert adjacent to 
building. (12/11/04) 

Figure A-1c 08SB003 (244 SW) Grassy slope next 
to concrete culvert along side Building 106. 
(12/11/04) 

Figure A-1b 08SB002 (175 S) Small grassy 
slope alongside road and concrete culvert. 
(12/11/04 ) 

Figure A-1d 08SB004 (172 S) Asphalt 
adjacent to power substation across from 
Building 106. (12/11/04) 
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SWMU 08, Figure A-1 Photographs 

Figure A-1 e 08SB005 (33 NE) Open 
grassy area next to power substation 
across the road from Building 106. 
(12/11/04) 

Figure A-1 g 08SB007 (344 N) Just inside the 
woods along SE corner of Building 106 pond. 
Location quickly slopes into deep ravine. 
Medium tree canopy (12/12/04) 

Figure A-if 08SB006 (130 SE) Open area on 
west side of Building 106 pond. (12/12/04) 

Figure A-1 h 08SB008 (344 N) Open grassy 
area on south corner of Building 106 pond. 
(12/12/04 ) 
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SWMU 08, Figure A-1 Photographs 

Figure A-1 i 088B008 (344 N) Open grassy area 
on south corner of Building 106 pond. (12/12/04) 

Figure A-1 k 088B014 (152 8E) Open 
grassy area alongside road and next to 
culvert. (12/12104) 

Figure A-1j 088B009 (106 E) Open area on 
8W corner of Building 106 pond. (12/12/04) 
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SWMU 8, Figure A2 Photographs 

• 

Figure A-2a: Downstream 08SWSD001 Figure A-2b: Downstream 08SWSD002 

Figure A-2c: Overhead 08SWSD003 Figure A-2d: Upstream 08SWSD006 

• 



SWMU 8, Figure A2 Photographs 

• 

Figure A-2e: Upstream 08SWSD007 Figure A-2f: Upstream close-up 08SWSD007 

Figure A-2g: Upstream 08SWSD008 Figure A-2h: Upstream 08SWSD009 
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SWMU 8, Figure A2 Photographs 

• 

Figure A-2i: Overhead 08SP002 Figure A-2j: Overhead close-up 08SP002 
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APPENDIX B 
BORING LOGS, TEMPORARY WELL CONSTRUCTION 

DIAGRAMS, AND RELATED MATERIALS 
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• B.1 BORING LOGS AND TEMPORARY WELL CONSTRUCTION DIAGRAMS 
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• B.2 DIGGING PERMITS 
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• APPENDIXC 
SAMPLE LOG SHEETS AND OTHER FIELD FORMS 
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• C.1 SOIL SAMPLE LOG SHEETS 
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• C.3 SURFACE WATER SAMPLE LOG SHEETS 
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• C.S CHAIN OF CUSTODY RECORDS 
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• .C.s EQUIPMENT CALIBRATION LOGS 
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• C.7 MONITORING WELL DEVELOPMENT· RECORDS 
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C.B QUALITY CONTROL RECORDS 













APPENDIX D 

MISCELLANEOUS FIELD DOCUMENTATION 

D.1 SITE LOGBOOK 

D.2 SITE NOTEBOOK 

D.3 SURVEY DATA 
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• D.1 SITE LOGBOOK 
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• D.2 SITE NOTEBOOK 
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• D.3 SURVEY DATA 
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APPENDIX E 

• AQUIFER CHARACTERISTICS, CALCULATIONS, AND RECORD~ 
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APPENDIX F 

• HEALTH AND SAFETY DOCUMENTATION 

• 
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r

SWMUS 6/ 9 ? /7

FIGURE 8-2

SITE-SPECIFIC TRAINING DOCUMENTATION

Revision 1
October 2003

My signature below indicates that I am aware of the potential hazardous nature of performing investigation
activities at NSWC Crane, and that I have received site-specific training that included the elements
presented below: .

• Names of personnel and alternates responsible for site safety and health
• Safety, health and other hazards present on site
• Use of personal protective equipment .
• Work practices to minimize risks from hazards
• Safe use of engineering controls and equipment
• Medical surveillance requirements
• Signs and·symptoms of overexposure
• The contents of the health and safety plan including Table 5-1 and 6-1
• Emergency response procedures (evacuation and assembly points)
• Review contents of relevant Material Safety Data Sheets .
• Review of Safe Work Permits

I hav~ been given the opportunity to ask· questions and that my questions have been answered to my
satisfaction. The dates of my training and my medical surveillance requirements are accurate and correct

h be f kidto t e st 0 my now e Jge.
Site-

4O-Hour
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8-HourName Specific Refresher Medical
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TETRA TECH NUS. INC.
661 Aodec'sen Drive • Pitt~ PA IS220
Tel412.91LlO9O· Fax 112.911.4040· wwW.tetIateencom

PITT-2-S-QSO

February 25. 2005

ProiecfNumbersNl245. N6878. and 00042

Commarl<Jer. Southern Division
NavalF~ EngioeeringCommand
ATTN:. William Gates (Code ES3 1)
P.O. Box 190010

.. NOfth ChaMston, SC 29419-9010

... -.'

ReferenCe:

Subiect:

CLEAN Contract No, N62467-94-0-0888 .
eontract Task Order NUmbers'OO31.~nd 0376

;:.' ;~:' :··~~\~;iit?~t:~:'· . . .
'Personnel Clearance i<x Site Visit

~ '."'

••

•

. Dear Mr. Gates: .

The purpose of this letter is to inf()nnyoU of upcoming site,activit~s to be pet19fl1led ~yTetra T~,NUS•
. lAc.; em,)Ioyeesonder the·:Ct..EANcontract; and' to attestthal.tfleiodividuals identified,~r;eil".:are in
~':Witbc~<>SHAregUlatiOos~:ThislnfOrmfitiOri($~'~f1«as,~~,~;~
H'14of·tfie{Compr~~eliong-"ferm'Environmentalj\(;tiOn 'Navy (CLEAN) Cohtract N~4GH'~-o- .

..' 0888.' The Specific OSHA 'regulatoosinvOiVe<t fo(ttii$" projectpertaint()~~.health and"safetV
training af1(,1 medical sUrVeillaooerequlreil'lents;'As identified in 0St-iA29GFRI910.120:. '.,.'

The subiect project a~ planned activities include 'staking locatiOns of. intrusive . ~a.wling;
,instaltationfdevetopffleot'and sainplingf'of: rrionifumg welis;surface water;.sOOpaOd~i~t'sa.ri.lf:iliog:
,af,ld, ~.sainpling' us~6PT:'and hand'auge'ringte<;hriiques at the ~SWCCrane'site i{l1t:Kfia~. ' ,fl1is is
,~tobe conduded from ;Foon..ary 28(htoogbf:.4aidll6. 2005:' The iildividua~tha~.~.pedorm
lhesetasf<sare'~Yees,of Tetra·Tech'NtJS. They wHlfol1OW IMseliste.dh.eald1'cind sa'ety plans~ i'.
'. .."..(. ~ .~,'~ ~~. ;-;~_: .' ..:..:~~..:; .~;-' ~,'-;' ..; ".".. ....~...

• Health aoo Safety Plan for HeRA. Facility InvestigatiOn at.Building 106 Pond (SWMU 6)
.and R()ad$; ;aod"OroondsNea (SWMU'15). datoo'November 2004. 'prepared under
CT00331. .' .. .

• Health and Safety'Plan for .EtMronmentaltndicatorlnvestigatiori f.or SwMUs 18. 19.20.
and the OIdGtlnTub~toragel'Ot. ·datedNovemoor2Q04. prepared under eTO 0331_

• ~Ith and Safety Plan for GastHigh Explosives Filt'and B~146Irlcinerator.dated August
2004. prepared~rCTO 03'43: ..... '. '. ..." . ' .

• .Healthaoo~fety Plan ftif'MioEfFIII A (SWMU 12). RevisiOtl); dated August 2004.
'. preparedunderCTO()357. ,;" . .

• Health and Safety Plan for Risk. Assessment an<fCMS at Solid Waste Management Unit
.(SWMU) 9. d<lted FebruarY 2005: prepared under eTO 0376.. ' .

These individuals are as follows:

Jim Goordt
Terry Aojahn



~
' , TETRA TECH NUS. INC. '

f~ , ,661~ Drive. Pittsburgh. PA 15120 ,11: Tea, -111..911]090 • fax i 12.911.10'10 • WINW.tetr.1tedt.i:om

'.

PITT~12-4-053

December 30. 2004

P~NumbeiS 3961. '1245. 7«8. and 6878

COmmander. Southern Oivisioo .
NavalF~.~eommand .
A1TN: wil1ian1Gates (Code ES31) .
P.O. aox 190010

. Hodh Charlesloo.SC 29419-9010

'ReIerence: - QEAN Contract No. N6246.7-94~b-0888 . '"''''
Contract Task <k<ter'Numbers 0160.0031.0343. an-~'•••

•

.SUbject: Personnel Clearance 'or Site VISit

. OearMr, Gates:

,~.~~7t~~~~~
ftf4<'Ofttle~~Sjv,e,::lOng~T~®'En",ron~~,;I:\ct~Nc:\vy),(CLEAN)Coo~'~467-94-o- •
'QM8:.' The'Speqtic Q$HA.regui~iqRs'io~~.'oi'P1is.:proiect,;pertaio·toemplo~tleallh and'safety
Iraining and medical siJ(v'~ ie(ju;remenis:'as identified in OsHA ,29 CFR 1910.120. . '

, ,'[Tfie'·' ....~ ,: ..~ and ."i",nn-t. activities" cincIude." lal( ,',~tions 01 -iRt. ;'''''iuYa...a;~.','" ,~pr":IY~" ..>rr'~~~. .' , .. s Wlg. ....,.........~.
-' instala~~~ and~ of ~orir:lg ",eIIs~ surface·water.~ 'and sedimeot·~;

·'·;~~~,r,f==~~~~~~~~::,=~s:Sar~,
~ortelm Tech NUS~ TheV will follow these lisled health and sa'ely plans. '

.tI~lth·;~Od'~'~tY·planfor~· Wasl~ M~l,U;'7;dated December 2004. '
prepared under CTO0160.'. .

,~,,;~Ittlapd Safely PlanfQf RCRA.faciiity Investigatio«at 8uiIding tOO Pond (SWMU 8)
:,";'~~~Gr~ Area,,(SWMU 15}.,t:faledNOvember.2004. prepai"ed undef"
·C'rO,o;JL.. "..... .,. " . .;". .'. " . ". .
• Health and Safety Plan fOr EnvironmentaUndicalodnvestigalion fOi·SWM.Us 18. 19. 20., '.

and the Old Gun T~ $t()l"age Lot dated Novembel" 2004,'prepared under CTO 0331.
o • fieatth aild Sa'etyPlall;oi Cast High ExPfosfve~,FiR and 6-t46lnQneiator. datedA~t .
; 2004. prepared underCTO0343., .
• Health: anc,I satety ,Plan for Mine Fill-A. (SWMU 12).Aevision l;daled AUgust 2004.

prepared tinder eTO0357.' .

, These individuals are as 'ollows:

Sian Conti .
Colin Doolan
Jim Goerdt
Terry ROjahn

.'
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TETRA TECH NUS; INC
661Ander'<ien OrNe • r-.u.~ PA IS120
T~ 112..921.7090 • hx 112.921.10'10' www.letr.ltedu:om .

~3.2004

r
Prqea Number N6878

Comm.andef',,~·oMsion

Nav31F~'~Commaod
ATTN: WilliainGates (Code ES3I)
P.O. Box 190010
NOfthChadeston, SC, 29419·9010

Reference; ClEAN Contract No. N62467·94-D-0888 "
ContraCt Task Ordef NUmbers 0169. 0331. 0343;~~ ,

Subiect: .Personnel aearance for Sit~ VISit··, '

Dear Me Gates:

The pUrpose of this Ielter is lonoan ~of upcOming site activitiEis to be perfocmed by Tetra Tech NUS.
Inc. employees undef' the ct.EAN cootrad, and to attest that 'Ihe individuals identified herein are in
compliance With applicable OsHA regulations. This inionnation is being Submitted as specified in section
H.14 of ~ CQmprehensiveLong-Tecm EnvirOflmecltal Action NallY (CLEAN) ContmctN62467-94-D
0888. Th¢ Speciftc,~ reg...ilatioos involved for. this proiecl pertain to employee health acid safety .
traioingand medical surVeillance requir~ as.ideOIified in OSHA 29 CFR 1910.120.

. - . . .

The subj6ct. prOject an<t' p1aMed aCtivities indudes~king locations of ~trusive sampling;
~~deveIopmentand sampling of monitoriflg weBs; surface water, seep and sedimen( sampling; ,
and soilsampling using OpT and hand augering t~uesat the NSWe Q-ane site in Indiana. This is
scheduled to be condUcted from December 6. 2004 throughOecember 17. 2004. The individuals that \"IiI(
perform these tasks are einpIoyees of·Tetra rech NUS. They, will follow theSe listed health and safety
plans. '

., Health and safety Plan for Solid Waste Mana~mentUnit, 7. dated December 2004.
prepared under ero0160..' , ,
Healtb and Safety Plan for ACRA Facility tnvestigation· at Building 106 Pond (SWMU8)
and Roads and Grounds Area (SWMU 15). dated November 2004. prepared under
eTO 033'- '. ""'" , .

• ,Health- and Safety Plan forEnviroomentailodicatorlnvestigation for SWMUs 16. 19.20.
and the Old Gun Tub Storage Lot.; dated November 2004. prepared under erp 033 f.

• Health and Safetv Ptan for cast High EJ:cpIosives FIR and B·I46lncioerator. daled August
2004.'prepar~Uoder ero 0343.

.HeaIIb andSafety Plan lot: Mine F. A (SW.MU 12). RevisiOn I. dated August 2004.
prepared under eTO 0357.

These individuals are as foHows:

Stan Conti.
Jim Goerdt
Teery Aoiaho
DOnald Westerhoff

t
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.f".ftJ CE~;~~~~~!~
~ THIS CEBnFIES.TtW .

h&t~sfully~Z=-~cii~:W1
. OSHt~ CFR '914 f:!6

GeNEaAlSitE~
AEFREsHEltTRAlIillltG

piepanocf _ insJOICteeJIJj' T8ri Tech NUS. Inc.
. Pittsbu<glt.~a

. December Z:t..2oo4
Oat.. ot .......cl

., ,

•
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WORK-STATUS REPORT
Emptoyer Copy'.

TYPE Of EXAMINAliON: ' Baseline Examination

EMPLOY~E: Doolan, Colin
..~. '.

SSN.."'< - XXX-XX-8351
DATE,()f:EXAM: 121021200<1

,- El(PIRATtONDATE: 12102I2ooG
'.'..

UPDATE

cOMP"ANv:TrJNUS '
POSll1()N: ,EarttfSclentist
LOCATf()N:"h~~rgh
SITE: " Pittsburgh <'

tJ 0 EJ

0 QI 0

ThQ ~Ioynng recommendati9ns are based on a'review of one or all of the fOlfowing~a bade history questionnaire, supporting
diagnostiC tests,ph~ examination, and the essential fuOctions of the paSitionapPtied~,or oCtupiedby the individual
named above. " , , ' . 'y~s , . No undecided

Has the emplOyee any detected medical conditiqns that woufd'
increase hislher risk ofmatenat health~nUrom'
oCcupati~ expo$Jre in acCordance with 29(ZFR §1910.120?

Does the empkJy~ have any limitations in theuse oftespirators
in accordance with 29C~:§1910.1341 -

'<:.4i~CLli::bEfEMI§Q;;:ill~"·'i·'·Jfiation indicated~t additional information is ne~ry. The employee has

~:/i:~·:,\;·~:¥~~;t~':..}:?>~,::," :;:Yim;,;;;;.::~ the followingi~S. " '.~ .

;<"", ", Y::';~:'-~:~~~;~~~~;-:-~iJ 'c-:;. ,~.::::.~~.'; ..---; :;',._ ,:'~~-'
.,,:'?,;.., ., '.., .~;-;

v ...•:\:', "'.' : ;:-;-

Date: 12107/04

I. -~. :-~ , -

~..~'~.:" :~ ..
.. - .~.;' ,

" ,.



CERTIFICATE

•
..~..

:::~
P. O. Box 300068

Fern Park. Florida 32730-0068

''{,. ,

. '..

OSHA' 191'0.120.,. ", ,

HllZl1/,.do~s-·Waste .
Oper4ti,~"'$.and

"·Einerge"9'·.R~sponse

'..' - i ·40·Hour·Course'. ,

.... . .

- .' . '. .~W;,:'i3,'l"l
ISSUE"DA.TE:. •.• .. ',' :'.' .
'·EXP1A4TION:·::~btr1~itm "
.C!~~i'ieA~E:. ' ~l~OOt~· .' ,

'. "' . . ~-, .
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.~·.-'tf......... ~

Date of AW8,rd "

Ji·

October, ,

, prepared and
, Tetra Tee

Pittsburgh, ".

uc'ce'ssfully complete

aSH,)~.
I;

"'''-'""", ...~
~'

, GENERAL'S
SUPERVIS

.,'".

/1~.. "

~ ..

Senior Instructor
Tr'aining Services'

.~.
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.:-.'
;30':; ".

'~::::.,:: .

:':_':---.~~ .
'.:-

EmployerCopy

WORK STATUS REPORT

~.. ~.

t.

. ,,- .

~OF.I9(AM~~;')'''~~riodicEX~mina~n
" ,','"

2.0

..... _:-,~0-

3. ,0 NOT Qt1AU=lEo.,:,'" . ",,'

4·0, DEFERREIl ' The~ indic8tedthatadditional information is nec;essaty. ~.'empk)yee haS
been given the f~ngiAstruCtions. ." , ' ~;.,:';

. ." ~~.

:-.'

. ~.

".r"

'".'.~

,"J
.. "EMPLOYEE: ~;di. James 'C¥-ANY: TTINOS

,,S~: ,~: 481-16-2691 ," poStrlON: Envir::~taI Scientist

:.,'=r~1E::="~0:~.
. .~~~~~~~~~~,.,.,:~bYh

".. ",:,," '.,. . .,

Has the employee 'd tected rnedkaI~~..... ·,.O,.:i::2!:::,'t:i®!"': 0

~~a~':~{~',>'j~';&; ~"
- .~ ..' : }:~~~-:._- )t« .STARIS . . '., .,' ... "':.. ;..,,"r .', . - <.--,.,

: ;,~,.::~~,:.:,>: ~':'~'

:.r : .' _ ~. ',~' :

....>

.: .•...
COMMENTS:

.....•..
<"',":.'.

. ", . ..... . .'-~:

~~~~~~-==~.................~';,

, ,

.i "\

'.' Dale: 11/11103

333 S. AnAa~~.Orange. cA'9286a'
(114) 978-1488 • (800) 455-6155 • FAX (114) 451>-2154

e·,



(-n-... ,.. J...' TETRA TECH NUS, INC•.
.•-';; 661· Andersen Drive. Pittsburgh. Pennsyh-ania 15220-2745

(412) 921;.7090. FAX (412)921-4040. wwwtctratcch:com

•
March 11 J 2003

Mr.. Stanley Conti
Teti's teqh~NUS, Inc;
:Foster Plaza 7
661 Andersen Drive
Pittsburgh,;PA 15220

'-

.:

•

Whom It MayConeem:

'. This letter is to· cert~fyjf:!at Mr.· Staf.'Iey Conti suceeS$fully; completed ..'a course of,
instruction -in Hazardd4S~ l1aterials Handling for .Hazardous Wast~ SiteWorkers which
meets the criteria esfubifStredin29 CFR 1910.120(e)(3)(i). This'course was prepared
and.conducted by Te1raTech NUS (fonnerly.Brown·andRoot Environmental, a division
of HALLIBURTON NUS Corporation) in September 1983. If you have any questions.
pleaSe feel free. to contact me. ,. .

Very truly yours,. . If? ..
~.1JIr .

Manager, Training Resources

JKL:lld
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TtU'l1ng Strvicli

'.

011. 01 Award'

pr.pirtcl.and InllruCI.dj,yT~lta T.ctl NUS. Inc.
Plttlburgll. P'l')nlylyan,a
, Mlly14,2004

" (~) cIR1~~J~;~~~:'Q
'i;:' " . THIS CI!Rt~lltT.wA!f',·

,., ;;". . SliD Qont! ' ' .
" '. :·".,aUcce"tUltyeompJtttd.aA...nourooiJ"'~OJ·In ..ttu.C1Ion tn·

. ;'.,- ·t;: . OSI1",~.cF:'\:~~l2d: ," .

,G'&NEAAL SrfE WQAKIA',Ul"i\EllHEA
ANO,$UF'EAVISOA AEFJllIiSMER TRAINING

'.j

.-.... ,"

. '-".

"'.,

• • •



•• RELEASE TO DUTY

·CLlNIC INSTRUCTIONS: .Complete and give to employee before they
leave the facility. This isa requir,~qlentof Tetra-Tech. .

'.. '~ .;:. ~~

:Office location:

_~ __ ...__~:_~~.~.i~~.P-~~x~~~~~e:' ~~$.e-'~!-::.o..:..:...~..:........ \~:~~.}lf-" ---:'.:r~.... .:."..;;;~>-..~=.......::..... ~r-rt-=-.. ...:...~..-.,.--'------
:, .~"" .

PiT :.'
. ';.,

Yes No

,(Z1-·'O,
. ".. ~ .
. -;. '".

',." .. ~."- \ ..

'ro~~ork 'mihh~rdous materials iO:·.:
':ae&>rdanee with;29 CfZR1911J.120.,.~'
." .•: ;.:. :~,'>; . . .~,:Y: . :. . <:. ~,~~:~_.~ .,~

",'" ~:>.';t~~"-:'. -.•';:: ' ....~"',...'~< ,', ~~:i,_>..
Id- ct<Io~User~~piratowpro~~~tive"equipment '~~t3.;;,

.. ,' ;iha~corclt@nce w+th29.CFR~·aO.134.) . . ~-',Q;::;;:

. _ . .' ,<.> .':__ ' '" :.' C' "~;~': . ,..~"-:)" ~.i,;1, ,::~~:. ,.", {}t.".:

Based on the lirt)itt,d' infonnatiP.navailable tci~meat:~this tirfiij. lfincfno neceSsi~i~,;,,'
for' immediate r~itrib~onsandJreleas~this: ~rnployee for"{;t(ity. lt~s underst~:',_,);

, and aSiJreed uPof;;by'fhee~pl~yer or pOtenti~·eml?foyerof!pis e~~",inee th~i.'~·:<":~
.' ~Ubs~uent conmJ~~~nsit~: r~¥.jew qt,~II'labQ;tato~d ot§~r te~~ta by , ",:.. ,'
'V¥.Ad<Care maydet~heallh ~ndi.Q's not~parenttom~f "lti~;1qrth~ragr~ed:

',aJkj understood that such:JiealJh co~i.tions,may necessi~thell.¢e~ for ' . "
, " wprlq)lace restrictions. E)(~mit;iatiori:~OOsbe~l1iperformed in'comQliittlce with .
:',1910.1'20 arid 1910.134. ;">" ',' \,' -, ' "

.-",:

~..:
:t'. :.-"'J

.....

. :, .

'. ~ign~:

Date:
'" ..: .'

;,', I~·-~,:"'..
~.'."',, ,-" ',' 'i'.:'M.D.

,f t.,./ 6-'7 L(

***EmpJoyee ***

Bring this10rm back to the office and fax it to:
Matt Soltis, Corporate Health,&' Safety (412) 921-4040 '

• . .

333S.AnitaDrive.Suire630.Omnge.CA 92868 • (714)978-7488. (800)455-6155 • FAX(714)456-2IS4
E-mail: info@workcare.com • Website: www.workcare.com



TERRYROJ(\HN·.
has successf~U y' completed Q~o~rse "qf instruction on

." '.,
.~ ~..

-•.t.:-

" ~. ~ .
. ,- ....

'SUPERFU:',NO','TRAl,N IN,.G . CLASS,·'"
.' • ., • • .:. ..' - • ".. ::. " ", •• -<. - -.- ~..

.;.' ::_~' .. ". . '"" -". .'.. *': . .. ..:.

pr~'pqred"and~Qndueted .by;: the ... '
.N US CorpofQt.iont··Plttsbtirght PennsY.lvaniQ:.

. "~T, 30~"QCT,4Lj985 :
.... ,'1 ':qaie-:()J. 'Aw9rd ,', ',;::

, . ''-

,.

i·

••

.. ~ .

~ -- . .

.. Gary f.: 1 ,'h, C,S.~
Director; He . .Sqfety .Tr~inlng ,

• •
.,tl~<u~<J~:_ ::

E, Dennis Escher, RE. .
Vice President' ..

: .' . ••
..'. .-;-.
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Senior Instructor
.Training,.S.ervic,~~

,.',:

~ ".

..' Date ofA;;arci'

:.:', <
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o

Date: 11110f04

COMPANY: TTINUS
POSITION: Environmenta' Sampling
LOCATION: TTINUS-Pittsburgh
SITE: Pittsburgh

",:WORKSTATUS:,REPORT,
.... .'~~erCopy,"" \;,

The e~nation irldicaies no significant medical condition. e'mployee can be assigned ..
any work consisten~with SJtiIls and training, . . .'

Has the employee any detected medical C9/1ditions that would 0 .
~ease hisIher risk ofmaterialhealUt impainnetit from
Occupati~I exposure in accordance wittl29 CFR §1910.120?

Does the employee have any lirilitatiOnsinthe use of respirators .0
in accordance with 29 eFR §1910.t34?,·

NOTQUAI.JFIED

DEFERRED The examination indicated that additional information. is necesSary~'Theem~~
been given thef~ inStructions. .;:

QUAUAED- wiTH UMlrATIONS :11leexao1ination iOdlCates that ~ ~Icood~curreiltty;e,dsls
thatlimits work assignments on the ~n9ba5is: . ," "

. ,'Name of Physician: Peter P. Greaney, M.D.

'. ~ I~it- ~/- ..'•. Signature:
.' Wor1(Care

3J3.S. Anita onv.. S\lie 630. Orange; CA 92868
(714) 978-7488· (800) 455-6155· FAX (714)456-2154

":. "" ;'( ~.~.

i\/~~STATUS

tJ~f'0QUAUAei>

:~ following recommendations are based on a review of one or aI of the following: a bas6 history questionnaife, suppOftifig
.,,··~teSts, physical examination, and the essentiaHunctionsof the posltion appfJed for or occupied by the individual
,.'~ above. ..' ,. Yes', .No Undedctect

: '/·COMMENTS:
,'.::
<..

< . "i:have reviewed the medical data of the~ named em~vee, and infonned the~ of the results oIitle rOedicaJ
' ..~xaminationand any me<f1C3f conditions that rEiquire follow-uP examination or treatment . .

\ ,tyPE OF ExAMINATION: Periodic Examination
. "'\:~ -.:.

..":,EMPlOYEE: R."" Terry
.:~: ' . XXX-XX-8670

·;;'.bA'TE OFEXAM: .11/05/2004
,"IDaRATION DATE: 11/0512006

•.
(,:;t~:.~~fO

"" ":--\ :.." .

'~.. ' j-"! ~

.". ---: .
. .~: ".;-

."-.\. " ..

::'.:. . ; ."





MEDICAL APPROVAL FORM
For Employees of Environmental'Field Services, Inc.

Participant Name: _~J~ay.L'~M~'c~F~a~lI ~ ,---,Date & Time ofExamination: July 30. 2004 '
The above-named individual has:

.;.~ .....

I. Undergone a physical exaffiinatiOn in accordance with OSHA 29 CFR 1910.120,aOO found to be

{~~~~::rtoRetfOnn~OrICat~~rd6Us Work siteS. ' ,,' , ,. ,
'( ) not qualifiedio peifortn workai hazardouS work sites.

.,.and-
2., / ~gone aPh,ysical.e~~tiOO ~ Per OSHA 29:CFR 1910.134. and foun<it<>bentedically
(;.¥ quahfied to wear respntoryprOteCtlOIb" ," "' " ,. ' ,
() notqualifiedto wearresp~protection. '

i·~~';~;';-~

tfi;.~'

My evaluation bas been based on the following, ~ provided to me by the employer.
() A Copy ofOSHA Standards 29 CFR 1910.120 and apPendiceS. ' ,
() A description of the employee's duties as theY reJateto'the empldyee's expOsUre:' '
( ) '. A list ofknownlsuspectedeoociItiii1ant£aiuJuteir ci>.ncenirauOns (irIalOwnr
() ,A ~riptiOi1 ofany person8I prote'cti{ie eqUipment~d ()fto bC used.'- ,', ' " ,
() Infonnation from previous medical examinations oftile ernployeewhich'kustd not'
, ' ' ,readily available to tne.examiningphysician. "

•'~\"'p~, '" ",' ,",;" .' have, examiDed _~~--='-~'~'~i;L''.:::!.,L,'~"=-!'':..!J'.-'"'.-'-,-'' '...."~--'---'-_
Phys~ian's Name (fPnt) , ';><;' , ~~f!/!Z!(Pri~t)"-

...~:. ~ .:.,-_.. ~~\.:A_(

,"'-

Results of medical examinationlUld ttst (ex~ludjngfindingQr diagnoses~latecitoOe¢ll~ti~l
exposur',e): "".,', :' ' , " " ',' ,

. . .~~' --.

.~-. ~ . '.,.

" .-'.

•.... - ".'".'

2. .' !ulydet~ted medic<l1 conditions 'whichptacethe employee at increaSe'risk ofmatenal fulpaimient of the'
emPloyee's health : ' " , " .!,i' ' '

3.
, ,

Recommen<JC(l limitations upon the employee's assigned work :

t!'*M

I have infonned this participantof thC results of this medical examll.lation and any medical c~nditionswhich require
, further,examination of treatment.

Based~n this information provided'to me, and in view of the activities and hazardous pOtentials involved at hazardous ,
work si~.~participant '
, '(0 may

() maynot,
perfonn his/her assigned tasks.

U Physician's Signature :
Address:

Phone Number:
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8-How-
. Supervisocy
·'t...Wg (o3tel

8-HocK
Refresher
T .; •
rae~

(oate)

Blot '(,,'81 oq;.

. 11(j~·· ·;rlo.i--.

8-4

4O-HcM.K .

Training
(Date)

. Site
Specif'lC
Training

'. Date

;. "

:','

Name

. (printed and SitnatUle)'

.;,,

R~vision 0
November 2004

'. FIGURE&-2

. SlTE-5PEC1AC mAiNINGOOCUUENTA11ON

.My sigOature below indicates that I am aware of 1,tJepc)t~~n<ltur~of Pftifotmiog iflvestigation
..........-.:..... at NSWC c.ane and Ihat I havereOOivedsite-~tra·· that.incIUded· ihfi,'eIecMlts
;U~beIow: .. ..~~: .~. .' . ' ..
'. Names of pefSOMeI and alemates responsible for site safetyMd heaJth
• satecy,heaIth-w-otaermzatdS~ on site ~. ,. .
• Use 01 personal protootive equipment . " .'
• WOfk practiCes to minimize risks .rom hazards
• sate use of engineering controls and~
• MedicarSUfVeiIIanc.e requirements' "."
• Signs and SymptOms 01~expos,ute. ' .' .,,'"
• The contents 01 ~heaIth aod~ety~,inclu<tiog T~ S~l aAdEto1
• Eriletgency' ProcedureS (evaeuation8odaSseinbIy~f
.• Re~coot~reieVantM<iteriai safetY Q1ltaSheels' ;" •• --., i

• Review of sateWodCP~,," '.: ,'.. .......".

I haVe been given the opportunity to ask queStionS andthit my~ have' bean answerect to my
. satisf~. The dates of my training and inymedical surveill3.r1Ce requirements are accurate ~.cort'eet
. tothebestOfIll~>' ',' ~...,:.



.~•

•

TETRA TECH NUS. INC.
661 AnderSen Drive - Pittsburgh. PA 15220
Tel 412911.7090- Fax 411.921.4040 - www.tetratech.com

Pin-04-5-067

April 29. 2005

'-.
Project Nos. 1245,7448.6878.00042.

Mr. William Gates (Code ES31)
Cofnmander. Southern'Division
Naval Facilities Engineeriilg Command
2155 Eagle Drive
P.O. Box 190010
North Charleston. South Carolina 29119-~10

Reference: CLEAN Contract No. N62467-94-0-o888
COntract Task Order Nos. 0331. 0343, 0357.0376

Subject: ' Personnel Clearance for Site Visit

,Dear Mr. Gates:

The pUrpose of this letter is to inform you of upcoming site activities to bepertorm~'bYT.a t~NUS,
Inc. (TtNUS) employees under the CLEAN Contract, and to attest thattheind,vidual~identifled~reinare
in compli3nce with applicable OSJiA, regulations. Thisinforma60n is being'submitted' as sPecified in
Section H.14 of the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract N6246T·
94-0-0888. lhespeciflC OSHA regulations involved for this prOject pertain to employee health and,safety
training and medical surveillance requirements, as identified in OSHA 29 CFR HHO.120.

The subject project and planned activities include staking locations of intrusive sampling;,
installation/development and sampling of monitoring we.lls; surface water. seep and ,sediment sampling;
and soil sampling using OPT and hand augering techniques at the NSWC Crane site in Indiana. This'is
scheduled to be conducted from May 2, 2005 through June 8; ~OO5. The individuals that will perform
these tasks are employees of ltNUS. In performing these activities. the field team will adhere to the
following Health and Safety Plans (HASPs): ' ,

, I.

• HASP for RCRAFacility Investigatiori at Building'106 Pond (SWMU 8) and Roads and Grounds
Area (SWMU 15),-dated November 2004. prepared under ClO 0331.

• HASP forCast High Explosives Fifl and B-146 IflCinerator. dated' August 2004, prepared under
CT00343.

• HASP for Mine Fl. A (SWMU 12), Revision 1, dated August 2004, prepared under CTO 0357.
• HASP for' Risk Assessment and Corrective Measures Study ·(SWMU 9), dated February 2005,

prepared under CTO 0376.

The following individuafs wilt participate in the planned activities descnbed above:

Jim Goerdt
Terry Rojahn
John Wright
Jeff·Schubert



["11:) TETRA TECH NUS. INC

PITT-o4~5-067
Mr. William Gates
Naval Facilities Engineering Command
April 29, 2005 -Page 2

In addition. Roger Clark will also vIsit Tetra TeCtI NUS, Inc. work sites at NWSC Crane during this period.
. However, he WiH be not participating in any intrusive activitws (e.g" drilling. sampling. etc.) and Win be
restricted from approaching work areas whie any intrusive activities are performed.

.If you have any questions. concerns. 0( if I can be·of further assistance. please dO not hesitate to contact
me.

~YH~
Matthew M.SoItis, CIH.CSP

. CLEAN Health and Safety Manager

MMS/mlg

•

cc: Mr. B.Gorman(Code ES34)
Ms. Debra Humbert, TtNUS, Inc.
Mr. Mark Perry, TtNUS, Inc.
Mr• Keith Henn, TtNUS,lnc~
Mr.T~J~oj~n. T~US; Inc.
.Mr. RdgeTClark,T!NUS,Inc.
File copy CTO 0331,,034;,t, 0357, 0376

. ',' -". . .

'. ,-.. "

. ~ -'

i ..

.",

.....

•••

•



TETRA TECH NUS. INC
661 Andersen Drive • Pittsbu~. PA 15220
Tel 412.921.7090· fax 412921.4040· www.tetratech.com

pm-5-5-042

May 27. 2005

,:Project Numbers N1245, N7448, N6878, and 0004~<

~ .

.-.::".
~,

":';, '. :;.~.,

.' MM$;l/d

Dear Mr. Gates:

~ubject: .

.. ,~ . ~

~ :~-ib:f~~;::-

The purpose of this Iett~r ~tOaddJ&roorinei eOi;d~ting ~fteld a~tiVities at'~ NAS D~lIas site from.:
May 311hr<>ugh Junea,,2005. Mr.C6Iindi)oolanhas;been a~tothe field cr~ petf~ thiswork.:-
All other infonnation in our ~tterdated A~,29. 2005 remainst!le sarrie:~; '.; ·.·."/i, .'

, i\ICyoO have any quest~n:. ~rnsi~ :~<Can ~oMurthe~;§~5ista~i'PI~Se[lJOnot~te to contact
·m~;,.'·:·: .,0 . ' ';:c.;..).':........ ',. -'.

.,: i· :-;:;,.

.<~nder, Southern Division '.
"'Naval Facilities Engineering Command

ATTN: ·.WiIIiam Gates (COde ES31) <
,~P. 'Box 190010 .
,~rth Charleston, SC 29419-9010

.~.

{

_i':':~' .

;:,)V,:~.yt~IYYOUis,·· . '.~-v /b,·,.'·,/ ".
.....:~~r/'

. :~~;: ':<\MaC';lEA'tthew
N

HM. SoItis
Ith

'nd,CsaIH
f
, CSP

M
. -, '

, _ .. ea a ely anager '-

B. Gorman (Code ES 42) .
D. Humbert
M. Peny
KHenn
R. Basinski

'.



,-, : ~.

'f!j':'Md§";... ' :', "
: ~.- .:,':. "' ...

" ',.. '.. L'.:mQN

·Certificolfl ;of .TtrJining
TH'I$ 'CERTIFlES THAT .

.' ,. , '

, ,has successfuUy Cow\;~l&t~do'cours~ of i:nst~ructton on '. -, '.. _., ...
.. ;'-

.. SUPERFUNOTRAIN.fN.G .CLASS
. .". ~~ - ~.: " ":.:' ,. ..".. .~~. .. . . . -_.. .:.-: .- ...

pre p'Qred 'Qn~.CGfl.diiJ!~e~(:f. ":~:.the '
.NUS' 'C6:rp-o~ratlon. Pitt-$:buignl ~F:$n;n$Y:IY(;Jnia

. SEPT.~O" OCT. 4 ! 19B5 .
Date· of, .Award... · '

'f

,,..... '

.-..-'1.

r,.. , ..

•_.:.> .... ': ~:. . '"

•
Ga ry F.' • h. C.S.R

. Director i He,Safety Trainil

..... e~~~A·~~~_ .
E. Dennis ·tscher•.~E ..

Vice Pr~$,ident· •



......

.,.,"

· . Date of Award



Page 1 of 1

Basinski; Ralph

From: Soltis, Matthew

Sent: Tuesday, August 3.1. 20()4'3:18 PM

To: BasinSki,Ralph

Cc:' AOjahn. Terry; Diano, linda

.. Subject: Training Certificate

Ralph:

As I mentioned earlier, one of the action items from my/recent H&S audit atNSWCGrane was to follow up on the
matter of an 8-hour training certifICate for Managemen~upeJYisorH&S training for our FOLon this .field effort
(Terry Rojahn). This was the only mandatory training etementthat I could not·find documentation for during my
audit. .

In checking our corporate training database, I have coof.#ned~t Teny did satisfactorily'complete :this training
with us on March 31, 1988. We-do not maintainCopi~sOfev~rytrainii1gcertificate that we issue. PI~se have
Terry use this message as interim confirmation of l1is.satisfying this ·trainingf9quirement. The nextlime.that we

. prepare training certificates, Linda Diano will prepare a replaCement certificate for Terry and provide, it to him for
his records/use. .." . .

IIthere are any~uestions,letme kno~~

Matt

Matthew M. Soltis, aft, CSP~ ..
Corporate Health and safetY Manage(':
Tetra Tech NUS, Inc
FOster Plaza 7, 661 Andersen Drive
PittsbUTgh, .PA 15220-2745-
TelePhone: (412) 921-8912i
FAX: (412) 921:.<1040
soltism@ttm-is.com
http;ljwww.ttnus.com
httD:/lwww.tetratech.com . .
NOnCE OF CONFIDENTIALITY
TNs c-mail mess<ige and its attachments iifan'l) are ifltenctedsotety forUfe useoflhe addresseeshcreof. In addi/ioo. tIlis message.rand
a!lacJm'lents (if<lnyi may COniain information Uta: is CQ.1fit1ential, privilegedanp eKempt from disclosure under applicable laW":. Ii you iJrenOt
the ,,,tended recipiellt of !Ilis message. you'are prohibited from reading,discloSlilg. reproducing. distributing. disS6minating or Olhe,...vise using
tilis transmission. Deliver" of this mess<lge to any person other than theint~recipient is notJnlendedlo waive any right. orprivilage. If
you J!alie recei!·~tj this message in error. please promptly notify the senderby reply e -mail and immediately delale this message trom your
Syst$!ll.

9/l/2004

•

•

•



WORK STATUS REPORT
Employef" CopY

TYPE~ EXAMftfA1JQN: Pel:iodi~ExaminatiOn
'~~ ~~,}":,j~ ::'~~""

EMPLOYEE:LROjatm. Terry '.,
SSM: .. .. C,XXX-XX-8670'

DAn: oF EXAM: ': :1'110512004' '.
E*f;»tRATION OATE: ..1'1/05/20CH;

COMPANY:
POsmON:
LOCATION:

.'~ SUE:'

niNUS
EnvirQf1menta. Sampling
TTINtiS.;,f>Utsburgh.
.Pi~~gh '"

h,(~::.· ."', ..' .. ,""

~' toIkMing~tiOns are based on a review of orIE! or allot ~,(dUowing:aba~;hi~tOfY'<aUestiOfu:lair~..'$tJpporting
~~~. physiCal examination. and the essentiaHunctions of the~~;~:~~i"~~~~1 .

..,j:

",'" <,Cr.

Has the employee any detected medical conditions that would<:; , '{J/ :
incteasehislher risk of material health impairment from .. ,' ,:,
~paticlnalexPosure inaEXOfdance with 29 CFR §1910.1201'

Ooesthe employee have any limitations in the use of respirators
in accordance with 29 CFR § 19.1 O~ t34?'~,.,,'

. STATUS
.~.. ;.

"",:..:-.

1. '·0 QUAUFIED

~ -. :~ .

" ..~;

'··13

.:-"

:;"3. 0 NOT QUAUFU:O
:~'_._____-.::". _.~,._ .:'.:~ .~_::-~.~ ... ".....,.J{:;:: -. ,--~-:: _ ," ~.,~~;~:~: . 0J:"-: t.,~_-:j'

•.. '0 DEFERRED The ex:a~ination ~tedJ.)at additional imOttnation 1$ oeeessafj~ The emplOyee ha;s';
been gi"cil the following inst,ructions. " c' ,",

;~ :i.:(.··- :,' .:~>.~'~

2·'0 QUAUF.EO· WiTH ti~iA.l1tl~g;e,

COMMENTS: ,.

,have reviewed1he medical data,tif~.~"e~ed emplOyee. and infOOned the empIoy~otthe results of tM:~iCal
e}camination and any medical corjdffioos'lbat(equire f~examination or treabnent.·, .

. ,

Name of Physician: Peter P.Greaney. M.D.' .

Sign3tur~: .. i, !-I..C-, / '!'-Il A '~ -

WQrkCare . ., _
l33 S, Anila Oriwe. Suikf630. Orange, Q.9:zl168

.(714,.918-7488' (IlOO1.455'6155' FAX (71414~,21S4

. ~ :

Date: t 1/10104

':'"..

,e,



.'
J mes K. Laffey

Manager'
Training Services

. . Date of Award

.'

, ~

December '. " 2004

Colint

prepared and,
Tetra Tee

Pfttsburgh, i

•

GENE,
1

REFR

tl·

uccessfufly complete .
.;:

OSH.. ··

;;

.
jl~

t~

.~'~:'
Clyde Snyder ~ti.

Senior Instructor
,Training Services

•

I
r
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~.:.'.'
~ WORK STATUS REPORT·

TYPE OF EXAMlNATlON:8ase1ine Examination UP()ATE·

EMPlOYEE: DOolan, Colin
S$N:' )(X)(-XX-8351
DATE oF EXAM: "2/0212004
EXPiRAT10N DATE: 1~JJ2I2OO6

COMPANY:
. POsnt~

LOCAYjoN:
sa'fE: :.i·

TTINOS ..
~Scientist

TTtNus-Pittsburgh
p~'.....

==~=~~~:;=~t~.>o
oocupational'~}(pOSute in aecOtdance with ..~ ,CFR § 1910:12g:t~

Does the~haveany'iCnitatioosin itle~seof rt?~t6rS LJ
in accordance WitJ\.2,9 CFR;§1.910.134? •. ,.. .... : .'.:.

• ." ~;- i,. ,~.-'

.0

STATUS

1·0 OOAUAEQ

QUALJAErf- WITH Ur.tlTATtONS The'o.afninatlOn i&tka(~ £hat a medical cOndition cUrrently exists
that Iittiit$~assigp01entson the ~:basls:

3. n
4·0

'. . '. .' ._~._.:.~.:...

NOT QUAUFfEl): .!' " .

DEFERRe4 The~~. indicat~··thafadditiooalii.f~~tjOn is~:'the~~has' .:
. beeng!ven the. following instnJttit)ns.' .• .. '

...:

Date: 12197lOt

. --------'--"---

..•;.

COMMeNTS: 'S~~s chaiJg~ to Biennial;:' ,

Ihave~~:~data dtlli:abo'lenamed~.~,i6~theemplo~eeoOhe re.SuIts of the Medica;
examination and any medic3I condttiOOS that require foloW-up ~~tiOil or treatment. . . . . ...". .;.>:" .",: . - .-. . ~

Name of~:PoettU,P.Gt~~.M.P.;<,

Signature: .~ {~~.7"""7 ~.......,
. '. ',. . -"'WOd<care ..,. "; ,..

""- ...·~s.AniIa~ ..~·430,()r~.CA~
l!1~) 9~1488 ~ (&cq 45$4t5."· FAX Ut.t..~~t54
. -.~-.

•



. ,

,ARGONNE 'NATIONAL LABORATORY,: ... . . - .' . .

. ON THE COMPLETION OF THE COURSES OF STUDY. . . .

PRESCRIBED BY~9 CFR 1910.120 ANn DOE ORDER ,5480.11

RECOGNIZES

Jeff'tE-Y~ ~'ahuCe'ti·· ..

. .t
I

I '

,','...
-.1','

.~' .

~..

.:. '.' ," . .' . . .

COMPLETED ON THIS DATE~...........,. _,J~an_uary 'l.......2,_19_90_....-...-_
'.',' . ,-,

HAZARD.OUS WASTEOPERATIONSANJ)
EMERGENCY RESPONSE:,(40HOURS)'· '

. , 't. AND.;-" > <. ' ,'" :'J ',','> ;~" ,
GE~RALEMPLOYEEIiADIATIONSAFETY

• . r _. - .' ," -. '... •.

: , ~ i.
: "!,

. ' .. '.. '...' ...
: " . . ~, .:. l "

'. '.: •



c.::

.s:..
:I

-if

.-
'. ~ ':

:... . ,,'.

•-.•
THE· UNIVERSITY OF FINDLAY

_Certificate ofAchielYf~ment. . ._~' .

, '-;'.:; ;.~.

. -

. r.
~ .' .

·'·t :'''..' :;" .....

•••
..
~; .

I'
I."':'
t.:

~~~-----:----~_ .._-------------~~-.<..

.: awarded by -

'....

.

THE 'NATION.L CENIER OF"'EXCELLENCE
FOR ENVIIIDItMENIAL· MMAGEMEN':

. ,. '; ", - . '. ' ..', ...:.... "" .' .;.-:'~ ..~ .

.
. ~-; .~. ~-.

i':~ :". - t

INVIRONMINlALRESO'l.'RCE·YUIM:NG.;CENTER
'.-"/ ' ..... : :''--~...•.', .. ," ":' ..... - . ,"' <,'.;,,-~.-~'':>:~:' '"'.

~t~
.;:

JOSHUA DEAN
~~_..._ _ __.......-..0-",,--_

.. for Successful Completion 9f . :;,. ...
" OSHA 40.HOUR SAFETY TRAINING'kOll«$HOP _:;' -~:"~<.. ".

(FULFILLS THEREQU1REMENTS OF29 CFR 1910.J10 COVERlNG~USWASTE OPERA'r&IONSj .....
4.0CEU'$

APR/Lir. 2002
,

. <"

. -, ..

'.'

. . - .: -. . ~', .
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'. .j{~ ..~cessfuify C01J!»rJ~ tlie
.... '... '

:.3

',~.. :~> ';;."

MSHA30 al$~art;!tfi.8 .
.' .',:;';;, ". ';J;, : ,:;. " ,

': 8-H:Otir Annual Refc~~~er}I'rajDjilg~."
.' Givin at?!': "

Bowser-M~inei; ID£.,c
4518 TaylorsVille f{~ad:~:D~¥ton, Ohio

-..":

":"';'~~" .

- ", .,,;"

..-"'.,.<!&1Jf'" ,
::i,l'.'.,:.. ,...

·-.~{ro'·'. m'~·~.;~.·~.:I;'~{O· n··.·..~ . ~C;$'~' ,
;; ..... ....•. 'rffiis is toirtit~t .../

" j. .. -,
:'~".'." - ;~--

>.' ,

1228040005 .~-
HenryM. Butcher. REM. CEA
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•

•

•

•

•

This is'to certify that

Joshua Dean . ...
has;successfully,',compieted the,

OSHA 29CFR1910.120 - Hazardous' Waste
Operations and Emergency Respon~Q .

8:1iour Annua.IRefresb*!J:':,TrCiinin{;i C()urs,e
given at .

Bowser..Momer, Inc.
'. 4518 taylorsville Road,Dayton, Ohio
. . .' ~., " ,

•

28,,,Dec'2004-·- ;. :.' .

•

2095-04
cer1ifidrte Identification Number Personal Protective Equipment Level

• ••

•
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OCCUPATIONAl CARE CONSUlTANTS

-'/

•
ace -East • 3028 Navarre Ave • Oregon. OH 43616'

(419) 697-6850 • Fox (419) 097-6861

. ~;-;.

~ ..... ,"

TOne AND HAZARDOUS SUBSTANCES-HCP WRITtEN OPINION

Examiner to select A or B .

,A.~ I have.detected no ~~ical condi~ons~at ~~placethis indivld~aJ at an
. increased risk of material healthimpairment-from ..~re to asbestos.

~ '., '<., .........•...
D. ._._'_ . The above named individual has been provided a'oopy of this Uceflsed Health care

Professionafs written opiniOn, and of any medical conditions R$Ulting. from
asbestos exposure that require~ expIanatiori or treatment.

Examiner to select an'that ~pPIY: . .

c. _ .RestJ~':~re·~·ohthis indiVid~Ir& ~fur~'~reiated toa~1
oondition or to the worIcpIace oonc!itions inv,ihidl tt1e respirator"Wifi be used.
Restrictions are as followS: .

•."
. .

I have~m~C3l~Rs"thatwouIdAlace.this·indivijual at an
irlcr@sedrislc d material health. impairment from expoSuretoast>eStos..

J";':_~: .~:~ __-':'./ - '. . . J - - <. -.
B.. __

f._ This individUal has been informed of the increased risk of lUng <:ancerattributable,
to the comtI1J'l!d.e1f!ef(J':§iiOJQng ana asbeStOS exposure. . - . .. -, ..,.

. ····•.··•··.····.•·l~'~·.·

'," .......



CERTIFICATE 'OF COMPLETION· .

Jeffrey P. Schubert

IN RECOGNITION OF HAVING SUCCESSFULLY COMPLETED

THE PRESCRIBEDCGURS£.OF STUDY FOR

",:..,

Hazardous -wasteSup~rvisor

8 Hours
In compliance with 29 CFR 1910.120

.....-..... ..:

'.

. August 15, 1992·
Effective Date ..



, ..;.. .. :

;",;;~"~1ct;~;
\~~:~~"

.:-

"

Date of Award

,~ebruary

prepared and
Tetra Tee

Pittsburgh, '

.{~J TETRA TECH NUS
£~'7~i/~)~>:'"

CERTIFIC ",FE

'.~.

J,effre If,~ Jd.~
uccessfully complete

OSH
.· ......·jw',

~,','('~ GENERALS
,SUPERVIS

~'~~4
, '" Senior Instructor ' '

Traintng Services

,". -<~ -



WORK STATUS REPORT
Employer Copy

TYPE OF EXAMINAnON: Periodic Examination

EMPLOYEE: Schubert. Jeffrey P
SSN: XXX-XX-9663
DATEOF EXAM: 0412612005
EXPIRATION DATE: 04126/2007

COMPANY:
POSmON:
LOCATION:
SITE:

TI/NUS
Hydrogeologist
TI/NUS-Pittsburgh
Pittsburgh

The following recommendations are based on a review of one or all of the following: a base history questionnaire, supporting
diagnostic tests, phySical examination, and the essential functions of the position applied for or occupied by the individual
·named above. Yes No Undecidltd

Has the employee any detected medical conditions that would 0
increase hislher risk of material health impairment from
occupational exposure in accordance with 29 CFR §191 O~120?

Does the employee have any limitations in the use of respirators 0
in aceordancewith 29 CFR §1910.134?

o

o

2. 0 QUALlFIE():"vV1THUMITATIONS The examination indica"testhat a medical condition currentty exists
that limits work·assignments on the following basis:•

STATUS

1. 0 QUALIFIED The examination indicates no significant medical condition. Employee can be assigned
any work consistent with skills and training.

3·0
4. 0··

NOT Qt.JALIFIED

DEFERRED The examination indicated that additional information is necessary. The employee has
been given the following in~tructions.

\.

COMMENTS:

I have reviewed the medical data of. the above named employee, and informed the employee of the results of the medical
examination and any medical conditions that require follow-up examination or treatment.

Name of Physician: Peter P. Greaney, M.D. Date: 051tJ2105·

Signature:
WorkCare

333 S. Anita Drive. Suite 630. Orange. CA 92868
(714) 978-7488' (800)455-6155' FAX (714) 456-2154

.,
,".--

e· .





•

•~I' .:""

"i :

INDIANA WATER WELL DRILLING LICENSE
Departmentol.Natural Resources

.' ISSUed/.~~~~~~~!5~\water .
'<". ;". "" . ~" ~.:\

. . .... .J~pt(.es:"R:~~I~h .
. IS eotiUed: to operate ,..~t~?dti!!!OQ·eql!lPlTlent and engage InI the drilling of wai~WJiS:~puliUarit.to'ilj#ana Code 25-39.

., . ," ....... ,\ • .,...: ,,'-_.,\..-.~ -It.: "1'

: Li~~e N~blk. \~·.'~-4~ir~rI&at~"
~;;,;:-"-- ;" <':"«Y.._~

852 . . . ;~tOf:.~.;f'~ber 31, 2005
. --"---~,.",

DNR Ree.~.:.iP.t.~mber S..~. ,',. klQ-J«,074,·.l. 4,L-t~-
~'.-
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•

BOWSER-HORNER. INC. ta!004l019

•

•

•

•

•

•

This is to certify that

James Walsh
has successfully completed the

OSHA 29. CFR1910.120 -Hazardous Waste
Operations and Emergency Response

8 Mour Annual Refresher Training Course
given at

Bowser-Morner, Inc.
4618 Taylorsville Road, Dayton, Ohio

28 Dec 2004

•

•

•

•

•

9195-04
certiicate Identification Number

levelS
Personal Protective Equipment level

Jl&--
Steven L. Curtis PE, CSP, CHMM
Trainer .

•

•



05/10/2005 09:17 FAX 9372332016 BOWSER~MORNER.INC. ~005/019

J{as successfully compfetedtlie

MSHA3Q CFR Part 46.8
8-Hour Annual Refresher Training

.Given at·

Bowser-Momer, Inc.
4518 Taylorsville Road, Dayton,Ohio

<!&jf

<!Completion
Tliis is to certify tliat

.'14~:::'/'-:':':~
. '.~ ....: '.:~.;.:~.

t----------------------l ,.,
~~I .:"'--,."

"tttffitll~

11ttember, 28 2004 .'

~.
Henry~.CEA

1228040013
Certificatee Identification Number

•

.•..., ,.>.. ~_------:._~------f~..:::
. ". "'" . . .... ,.... ...' .\> !/,
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rt:.tf-lt='-~ IOtl'jtl u\"UJt"'HI1UNHL I..I1":t ~t

~002/019
"41. ':' b':'( bI:lbl t" .l:'.5

•
occ -East • 3028 Navarre Ave • Oregon,OH 43616'

(419)697-6850· Fax (A19J697-6861'

TOJCIC AND HAZARDOUS SUBSTANCES-HCP WRITTEN OPINION

DATE: _ {(.8t/4C

I have.detected no~ical conditions that would pIzJce this IndividUal at an
increased risk of material heaJtf1lmpalrment from exposure to asbestc5.

. EgmIner tD select A od. '

. A.- ~

examiner to seIed: all that aPPly:

,_8. __

c..-

I have~ medical amdJt:icJlts: that wouki- place this IndMduaf l!It an
inaeesed risk of material~ impalnnent rrom £!xposure to asbestos.

Restrictions~ placed QO thisi~ fer respiratDr use related to II medicat
CDndition or to the wtX1cpIiK:e amdItIons in which the respirator'wiIl be USt!!CI.
~ i:1:ions are as fellows:

•

'Eo _____

- -
The above naOleQ indMduaI has been provided a-wpy rl this Ucensed Heatth care
PrtiessIonal's wl1ttetl opinion, and d." fnedlCal conditions· resulting from
2ISbestos exposure 1tvJt require further explanation or treatment. . -

inrs individual has been informed.of the Increased risk d lung c;anc:er attJibutZIbJe-
tcJttIe'rcrT1bine(n!fRi:f~ aM- BtiSfDS~ .. - - - -_.- _...

.,..;

, .. &~

••
TOTf=L P.W
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...

.OCCUPATIONAL. HAZARD

MANAGEMENT
SCOTT BERNDT. CHMM

1465. CO 1kI aoa
,. 0 · 40··· .

CERTIFIES
THAT

CHAD R~. MAHAFFY

HAS
SlICCESSrULLY .,

~::.. COMPLETE£), .

40'HCUR
SITE \YORKER

&

OP.E RATIO'N S
TRAINING

IN ACCORDANCE WITH

29CFRl 910.120
CERTIF"ICATE No: 020CT02 02

ON THE

NO2 DAY OF" []CTCJBER2002

DATE:SCOT... BERNDT, CHMM
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Thi.s is t~ c~,rtify that

Chad Mahaffy
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given at
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To: &42.~\"'C lJ1"rae.r

From: _

Re: C)z"J A. tll.~,.fIj

BOWSER-KORNER. INC. 1al014/019

725 S. Ludlow Street, Dayton. Ohio, 45402 e

THE ABOVE EMPLOYEE HAS BEEN EXAMINED ATMEDWORK, INC. ON'
, . ,,\-"'\1 - t) \\-, • I HAVE REVIEWED TIIEIRMEDIGAL
HISTORY. THERIF CfB3B'f ;: U¥; PULMONARY FUNGTION AND

: LABORTORY STIJDIES (BLOOD AND URINE TESTS) AND FOUND TIlEM IN
, 'GOOD HEALTH, EXCEPT FOR11l0SE COMMENTS NOTED ON THE PHYSICAL
",EXAMINATION. TInS PHYSICAL EXAMINAnON MEETS THE MEDICAL
,SURvEILLANCE REQUIREMENTS FOR TIlE HAZARDOUS WASTE
OPERATIONS AND EMERGENCY RESPONSE STANDARDS 1910.120. IT IS MY ,e
OPINION TIlEY ARE ABLE TOWORI( IN TInS TYPE OF ENVIRONMENT USING
PROPER SAFETY MEASURES AND'WEARING A RESPIRATOR. '

-IF YOU HAVE ANY FURTHER QUESTIONS;PLEASE CONTACT OUR OFFICE.

.. •...~----,....;.......,;.---,,---

", PHYSICIAN SIGNATIJRE

.F:\2Focms\BOWSEJUtECEtlT03eOO.doc:

e
A service of MiarrV Valley Hospital 937-208-6755
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APPENDIX TABLE G-1a
RESULTS FOR CHEMICALS ANALYZED IN GRASS AND GRAVEL SOIL SAMPLES

SWMU 08 - BUILDING 106 POND
NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 49

Area of Concern
Sampling Round
Location
Sample Date
Volatile Organics (ug/kg)
1,1,1,2-TETRACHLOROETHANE 0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002

0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206
1.05  U 08SB0100610

0.988  U 08SB0101013
1,1,1-TRICHLOROETHANE         0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002

0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206
1.05  U 08SB0100610

0.988  U 08SB0101013
1,1,2,2-TETRACHLOROETHANE     0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002

0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206
1.05  U 08SB0100610

0.988  U 08SB0101013
1,1,2-TRICHLOROETHANE         0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002

0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206
1.05  U 08SB0100610

0.988  U 08SB0101013
1,1-DICHLOROETHANE            0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002

0.965  U 08SB0050206 0.947  U 08SB0100206 6 08SB0110206
1.05  U 08SB0100610

0.988  U 08SB0101013
1,1-DICHLOROETHENE            0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002

0.965  U 08SB0050206 0.947  U 08SB0100206 7 08SB0110206
1.05  U 08SB0100610

0.988  U 08SB0101013
1,2,3-TRICHLOROPROPANE        0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002

0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206
1.05  U 08SB0100610

0.988  U 08SB0101013
1,2-DIBROMO-3-CHLOROPROPANE   0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002

0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206
1.05  U 08SB0100610

0.988  U 08SB0101013
1,2-DIBROMOETHANE             0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002

0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206
1.05  U 08SB0100610

0.988  U 08SB0101013
1,2-DICHLOROETHANE            0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002

0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206
1.05  U 08SB0100610

0.988  U 08SB0101013

GRASS/GRAVEL
01

08SB001
12/11/2004

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 01 01

08SB002 08SB003 08SB005 08SB010/TW003 08SB011
12/11/2004 12/11/2004 12/11/2004 12/12/2004 12/12/2004



APPENDIX TABLE G-1a
RESULTS FOR CHEMICALS ANALYZED IN GRASS AND GRAVEL SOIL SAMPLES
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NSWC CRANE

CRANE, INDIANA
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL
01

08SB001
12/11/2004

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 01 01

08SB002 08SB003 08SB005 08SB010/TW003 08SB011
12/11/2004 12/11/2004 12/11/2004 12/12/2004 12/12/2004

1,2-DICHLOROPROPANE           0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

2-BUTANONE                    0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 2  J 08SB0110206

5  J 08SB0100610
7  J 08SB0101013

2-HEXANONE                    0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

3-CHLOROPROPENE               0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

4-METHYL-2-PENTANONE          0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

ACETONE                       0.953  U 08SS0010002 0.932  UJ 08SS0020002 0.999  UJ 08SS0030002 0.924  UJ 08SS0050002 1  J 08SS0100002 7  J 08SS0110002
1  J 08SB0050206 6  J 08SB0100206 15  J 08SB0110206

42  J 08SB0100610
42  J 08SB0101013

ACETONITRILE                  38.1  UR 08SS0010002 37.3  UR 08SS0020002 40  UR 08SS0030002 37  UR 08SS0050002 36.5  UR 08SS0100002 38  UR 08SS0110002
38.6  UR 08SB0050206 37.9  UR 08SB0100206 39.2  UR 08SB0110206

41.9  UR 08SB0100610
39.5  UR 08SB0101013

ACROLEIN                      0.953  UR 08SS0010002 0.932  UR 08SS0020002 0.999  UR 08SS0030002 0.924  UR 08SS0050002 0.912  UR 08SS0100002 0.951  UR 08SS0110002
0.965  UR 08SB0050206 0.947  UR 08SB0100206 0.979  UR 08SB0110206

1.05  UR 08SB0100610
0.988  UR 08SB0101013

ACRYLONITRILE                 0.953  UJ 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

BENZENE                       0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013
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RESULTS FOR CHEMICALS ANALYZED IN GRASS AND GRAVEL SOIL SAMPLES

SWMU 08 - BUILDING 106 POND
NSWC CRANE

CRANE, INDIANA
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL
01

08SB001
12/11/2004

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 01 01

08SB002 08SB003 08SB005 08SB010/TW003 08SB011
12/11/2004 12/11/2004 12/11/2004 12/12/2004 12/12/2004

BROMODICHLOROMETHANE          0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

BROMOFORM                     0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

BROMOMETHANE                  0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

CARBON DISULFIDE              0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

CARBON TETRACHLORIDE          0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

CHLOROBENZENE                 0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

CHLORODIBROMOMETHANE          0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

CHLOROETHANE                  0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

CHLOROFORM                    0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

CHLOROMETHANE                 0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013
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RESULTS FOR CHEMICALS ANALYZED IN GRASS AND GRAVEL SOIL SAMPLES

SWMU 08 - BUILDING 106 POND
NSWC CRANE

CRANE, INDIANA
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL
01

08SB001
12/11/2004

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 01 01

08SB002 08SB003 08SB005 08SB010/TW003 08SB011
12/11/2004 12/11/2004 12/11/2004 12/12/2004 12/12/2004

CHLOROPRENE                   0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

CIS-1,2-DICHLOROETHENE        0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

2  J 08SB0100610
6 08SB0101013

CIS-1,3-DICHLOROPROPENE       0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

DIBROMOMETHANE                0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

DICHLORODIFLUOROMETHANE       0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  UR 08SB0100610
0.988  UR 08SB0101013

ETHYL METHACRYLATE            0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

ETHYLBENZENE                  0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

ISOBUTANOL                    38.1  UR 08SS0010002 37.3  UR 08SS0020002 40  UR 08SS0030002 37  UR 08SS0050002 36.5  UR 08SS0100002 38  UR 08SS0110002
38.6  UR 08SB0050206 37.9  UR 08SB0100206 39.2  UR 08SB0110206

41.9  UR 08SB0100610
39.5  UR 08SB0101013

METHACRYLONITRILE             0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

METHYL IODIDE                 0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013
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RESULTS FOR CHEMICALS ANALYZED IN GRASS AND GRAVEL SOIL SAMPLES

SWMU 08 - BUILDING 106 POND
NSWC CRANE

CRANE, INDIANA
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL
01

08SB001
12/11/2004

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 01 01

08SB002 08SB003 08SB005 08SB010/TW003 08SB011
12/11/2004 12/11/2004 12/11/2004 12/12/2004 12/12/2004

METHYL METHACRYLATE           0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

METHYL TERT-BUTYL ETHER       0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

METHYLENE CHLORIDE            0.953  UJ 08SS0010002 0.932  UJ 08SS0020002 0.999  UJ 08SS0030002 0.924  UJ 08SS0050002 0.912  UJ 08SS0100002 0.951  UJ 08SS0110002
0.965  UJ 08SB0050206 0.947  UJ 08SB0100206 0.979  UJ 08SB0110206

12  J 08SB0100610
15  J 08SB0101013

PROPIONITRILE                 38.1  UR 08SS0010002 37.3  UR 08SS0020002 40  UR 08SS0030002 37  UR 08SS0050002 36.5  UR 08SS0100002 38  UR 08SS0110002
38.6  UR 08SB0050206 37.9  UR 08SB0100206 39.2  UR 08SB0110206

41.9  UR 08SB0100610
39.5  UR 08SB0101013

STYRENE                       0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

TETRACHLOROETHENE             0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

TOLUENE                       0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

TOTAL XYLENES                 0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 1  J 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

TRANS-1,2-DICHLOROETHENE      0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

TRANS-1,3-DICHLOROPROPENE     0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL
01

08SB001
12/11/2004

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 01 01

08SB002 08SB003 08SB005 08SB010/TW003 08SB011
12/11/2004 12/11/2004 12/11/2004 12/12/2004 12/12/2004

TRANS-1,4-DICHLORO-2-BUTENE   0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

TRICHLOROETHENE               0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

TRICHLOROFLUOROMETHANE        0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

2  J 08SB0100610
1  J 08SB0101013

VINYL ACETATE                 0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

1.05  U 08SB0100610
0.988  U 08SB0101013

VINYL CHLORIDE                0.953  U 08SS0010002 0.932  U 08SS0020002 0.999  U 08SS0030002 0.924  U 08SS0050002 0.912  U 08SS0100002 0.951  U 08SS0110002
0.965  U 08SB0050206 0.947  U 08SB0100206 0.979  U 08SB0110206

2  J 08SB0100610
2  J 08SB0101013

Semivolatile Organics (ug/kg)
1,2,4,5-TETRACHLOROBENZENE    80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002

77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206
1,2,4-TRICHLOROBENZENE        80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002

77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206
1,2-DICHLOROBENZENE           80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002

77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206
1,3-DICHLOROBENZENE           80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002

77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206
1,4-DICHLOROBENZENE           80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002

77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206
1,4-DIOXANE                   121  U 08SS0010002 118  U 08SS0020002 120  U 08SS0030002 117  U 08SS0050002 115  U 08SS0100002 115  U 08SS0110002

116  U 08SB0050206 118  U 08SB0100206 122  U 08SB0110206
1,4-NAPHTHOQUINONE            80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002

77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206
1,4-PHENYLENEDIAMINE          80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002

77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206
1-NAPHTHYLAMINE               80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002

77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206
2,2'-OXYBIS(1-CHLOROPROPANE)  80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002

77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL
01

08SB001
12/11/2004

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 01 01

08SB002 08SB003 08SB005 08SB010/TW003 08SB011
12/11/2004 12/11/2004 12/11/2004 12/12/2004 12/12/2004

2,3,4,6-TETRACHLOROPHENOL     80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

2,4,5-TRICHLOROPHENOL         80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

2,4,6-TRICHLOROPHENOL         80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

2,4-DICHLOROPHENOL            80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

2,4-DIMETHYLPHENOL            80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

2,4-DINITROPHENOL             80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

2,6-DICHLOROPHENOL            80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

2-ACETYLAMINOFLUORENE         80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

2-CHLORONAPHTHALENE           80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

2-CHLOROPHENOL                80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

2-METHYLNAPHTHALENE           3.98  U 08SS0010002 3.89  U 08SS0020002 3.97  U 08SS0030002 3.86  U 08SS0050002 3.81  U 08SS0100002 3.78  U 08SS0110002
3.84  U 08SB0050206 3.91  U 08SB0100206 7  J 08SB0110206

2-METHYLPHENOL                80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

2-NAPHTHYLAMINE               80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

2-NITROANILINE                80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

2-NITROPHENOL                 80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

2-PICOLINE                    80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

3&4-METHYLPHENOL              80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

3,3'-DICHLOROBENZIDINE        80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

3,3'-DIMETHYLBENZIDINE        80.8  UJ 08SS0010002 79  UJ 08SS0020002 80.6  U 08SS0030002 78.4  UJ 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  UJ 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

3-METHYLCHOLANTHRENE          80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

3-NITROANILINE                80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL
01

08SB001
12/11/2004

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 01 01

08SB002 08SB003 08SB005 08SB010/TW003 08SB011
12/11/2004 12/11/2004 12/11/2004 12/12/2004 12/12/2004

4,6-DINITRO-2-METHYLPHENOL    80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

4-AMINOBIPHENYL               80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

4-BROMOPHENYL PHENYL ETHER    80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

4-CHLORO-3-METHYLPHENOL       80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

4-CHLOROANILINE               80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

4-CHLOROPHENYL PHENYL ETHER   80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

4-NITROANILINE                80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

4-NITROPHENOL                 80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

4-NITROQUINOLINE-1-OXIDE      80.8  UR 08SS0010002 79  UR 08SS0020002 80.6  UR 08SS0030002 78.4  UR 08SS0050002 77.4  UR 08SS0100002 76.7  UR 08SS0110002
77.9  UR 08SB0050206 79.3  UR 08SB0100206 82  UR 08SB0110206

5-NITRO-O-TOLUIDINE           80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

7,12-DIMETHYLBENZ(A)ANTHRACENE 80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

A,A-DIMETHYLPHENETHYLAMINE    80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

ACENAPHTHENE                  3.98  U 08SS0010002 3.89  U 08SS0020002 3.97  U 08SS0030002 3.86  U 08SS0050002 3.81  U 08SS0100002 3.78  U 08SS0110002
3.84  U 08SB0050206 3.91  U 08SB0100206 4.04  U 08SB0110206

ACENAPHTHYLENE                3.98  U 08SS0010002 3.89  U 08SS0020002 3.97  U 08SS0030002 100 08SS0050002 3.81  U 08SS0100002 3.78  U 08SS0110002
3.84  U 08SB0050206 3.91  U 08SB0100206 4.04  U 08SB0110206

ACETOPHENONE                  80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

ANILINE                       80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

ANTHRACENE                    3.98  U 08SS0010002 3.89  U 08SS0020002 3.97  U 08SS0030002 33 08SS0050002 3.81  U 08SS0100002 3.78  U 08SS0110002
3.84  U 08SB0050206 3.91  U 08SB0100206 4.04  U 08SB0110206

ARAMITE                       80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

BENZO(A)ANTHRACENE            3.98  U 08SS0010002 3.89  U 08SS0020002 4  J 08SS0030002 480 08SS0050002 3.81  U 08SS0100002 3.78  U 08SS0110002
3.84  U 08SB0050206 3.91  U 08SB0100206 4.04  U 08SB0110206

BENZO(A)PYRENE                3.98  U 08SS0010002 3.89  U 08SS0020002 3.97  U 08SS0030002 560 08SS0050002 3.81  U 08SS0100002 3.78  U 08SS0110002
3.84  U 08SB0050206 3.91  U 08SB0100206 4.04  U 08SB0110206

BENZO(B)FLUORANTHENE          3.98  U 08SS0010002 3.89  U 08SS0020002 3.97  U 08SS0030002 640 08SS0050002 3.81  U 08SS0100002 3.78  U 08SS0110002
3.84  U 08SB0050206 3.91  U 08SB0100206 4.04  U 08SB0110206
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL
01

08SB001
12/11/2004

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 01 01

08SB002 08SB003 08SB005 08SB010/TW003 08SB011
12/11/2004 12/11/2004 12/11/2004 12/12/2004 12/12/2004

BENZO(G,H,I)PERYLENE          3.98  U 08SS0010002 3.89  U 08SS0020002 3.97  U 08SS0030002 560 08SS0050002 3.81  U 08SS0100002 3.78  U 08SS0110002
3.84  U 08SB0050206 3.91  U 08SB0100206 4.04  U 08SB0110206

BENZO(K)FLUORANTHENE          3.98  U 08SS0010002 3.89  U 08SS0020002 3.97  U 08SS0030002 430 08SS0050002 3.81  U 08SS0100002 3.78  U 08SS0110002
3.84  U 08SB0050206 3.91  U 08SB0100206 4.04  U 08SB0110206

BENZYL ALCOHOL                80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

BIS(2-CHLOROETHOXY)METHANE    80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

BIS(2-CHLOROETHYL)ETHER       80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

BIS(2-ETHYLHEXYL)PHTHALATE    80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

BUTYL BENZYL PHTHALATE        80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

CHLOROBENZILATE               80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

CHRYSENE                      3.98  U 08SS0010002 3.89  U 08SS0020002 5  J 08SS0030002 640 08SS0050002 3.81  U 08SS0100002 3.78  U 08SS0110002
3.84  U 08SB0050206 3.91  U 08SB0100206 4.04  U 08SB0110206

DIALLATE                      80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

DIBENZO(A,H)ANTHRACENE        3.98  U 08SS0010002 3.89  U 08SS0020002 3.97  U 08SS0030002 170 08SS0050002 3.81  U 08SS0100002 3.78  U 08SS0110002
3.84  U 08SB0050206 3.91  U 08SB0100206 4.04  U 08SB0110206

DIBENZOFURAN                  80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

DIETHYL PHTHALATE             80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

DIMETHYL PHTHALATE            80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

DI-N-BUTYL PHTHALATE          80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

DI-N-OCTYL PHTHALATE          80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

DIPHENYLAMINE                 80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

ETHYL METHANE SULFONATE       80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

FLUORANTHENE                  3.98  U 08SS0010002 3.89  U 08SS0020002 6  J 08SS0030002 540 08SS0050002 3.81  U 08SS0100002 3.78  U 08SS0110002
3.84  U 08SB0050206 3.91  U 08SB0100206 4.04  U 08SB0110206

FLUORENE                      3.98  U 08SS0010002 3.89  U 08SS0020002 3.97  U 08SS0030002 3.86  U 08SS0050002 3.81  U 08SS0100002 3.78  U 08SS0110002
3.84  U 08SB0050206 3.91  U 08SB0100206 4.04  U 08SB0110206

HEXACHLOROBENZENE             80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL
01

08SB001
12/11/2004

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 01 01

08SB002 08SB003 08SB005 08SB010/TW003 08SB011
12/11/2004 12/11/2004 12/11/2004 12/12/2004 12/12/2004

HEXACHLOROBUTADIENE           80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

HEXACHLOROCYCLOPENTADIENE     80.8  UJ 08SS0010002 79  UJ 08SS0020002 80.6  UJ 08SS0030002 78.4  UJ 08SS0050002 77.4  UJ 08SS0100002 76.7  UJ 08SS0110002
77.9  UJ 08SB0050206 79.3  UJ 08SB0100206 82  UJ 08SB0110206

HEXACHLOROETHANE              80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

HEXACHLOROPROPENE             80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

INDENO(1,2,3-CD)PYRENE        3.98  U 08SS0010002 3.89  U 08SS0020002 3.97  U 08SS0030002 430 08SS0050002 3.81  U 08SS0100002 3.78  U 08SS0110002
3.84  U 08SB0050206 3.91  U 08SB0100206 4.04  U 08SB0110206

ISODRIN                       80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

ISOPHORONE                    80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

ISOSAFROLE                    80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

KEPONE                        80.8  UJ 08SS0010002 79  UJ 08SS0020002 80.6  UJ 08SS0030002 78.4  UJ 08SS0050002 77.4  UJ 08SS0100002 76.7  UJ 08SS0110002
77.9  UR 08SB0050206 79.3  UJ 08SB0100206 82  UJ 08SB0110206

METHAPYRILENE                 80.8  UJ 08SS0010002 79  UJ 08SS0020002 80.6  UJ 08SS0030002 78.4  UJ 08SS0050002 77.4  UJ 08SS0100002 76.7  UJ 08SS0110002
77.9  UJ 08SB0050206 79.3  UJ 08SB0100206 82  UJ 08SB0110206

METHYL METHANE SULFONATE      80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

NAPHTHALENE                   3.98  U 08SS0010002 3.89  U 08SS0020002 3.97  U 08SS0030002 9 08SS0050002 3.81  U 08SS0100002 3.78  U 08SS0110002
3.84  U 08SB0050206 3.91  U 08SB0100206 38 08SB0110206

N-NITROSODIETHYLAMINE         80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

N-NITROSODIMETHYLAMINE        80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

N-NITROSO-DI-N-BUTYLAMINE     80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

N-NITROSO-DI-N-PROPYLAMINE    80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

N-NITROSODIPHENYLAMINE        80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

N-NITROSOMETHYLETHYLAMINE     80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

N-NITROSOMORPHOLINE           80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

N-NITROSOPIPERIDINE           80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

N-NITROSOPYRROLIDINE          80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL
01

08SB001
12/11/2004

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 01 01

08SB002 08SB003 08SB005 08SB010/TW003 08SB011
12/11/2004 12/11/2004 12/11/2004 12/12/2004 12/12/2004

O,O,O-TRIETHYL PHOSPHOROTHIOATE 80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

O-TOLUIDINE                   80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

P-(DIMETHYLAMINO)AZOBENZENE   80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

PENTACHLOROBENZENE            80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

PENTACHLOROETHANE             80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

PENTACHLORONITROBENZENE       80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

PHENACETIN                    80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

PHENANTHRENE                  3.98  U 08SS0010002 3.89  U 08SS0020002 18 08SS0030002 91 08SS0050002 3.81  U 08SS0100002 3.78  U 08SS0110002
3.84  U 08SB0050206 3.91  U 08SB0100206 4.04  U 08SB0110206

PHENOL                        80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

PRONAMIDE                     80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

PYRENE                        3.98  U 08SS0010002 3.89  U 08SS0020002 5  J 08SS0030002 690 08SS0050002 3.81  U 08SS0100002 11 08SS0110002
3.84  U 08SB0050206 3.91  U 08SB0100206 4.04  U 08SB0110206

PYRIDINE                      80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

SAFROLE                       80.8  U 08SS0010002 79  U 08SS0020002 80.6  U 08SS0030002 78.4  U 08SS0050002 77.4  U 08SS0100002 76.7  U 08SS0110002
77.9  U 08SB0050206 79.3  U 08SB0100206 82  U 08SB0110206

Pesticides/PCBs (ug/kg)
4,4'-DDD                      1.56  U 08SS0100002 1.55  UJ 08SS0110002

1.6  U 08SB0100206 1.65  UJ 08SB0110206
4,4'-DDE                      1.56  U 08SS0100002 1.55  U 08SS0110002

1.6  U 08SB0100206 1.65  U 08SB0110206
4,4'-DDT                      1.56  U 08SS0100002 1.55  U 08SS0110002

1.6  U 08SB0100206 1.65  U 08SB0110206
ALDRIN                        0.751  U 08SS0100002 0.745  U 08SS0110002

0.769  U 08SB0100206 0.796  U 08SB0110206
ALPHA-BHC                     0.751  U 08SS0100002 0.745  U 08SS0110002

0.769  U 08SB0100206 0.796  U 08SB0110206
ALPHA-CHLORDANE               0.751  U 08SS0100002 0.745  U 08SS0110002

0.769  U 08SB0100206 0.796  U 08SB0110206
AROCLOR-1016                  10.8  U 08SS0030002 10.4  U 08SS0100002 10.3  U 08SS0110002

10.7  U 08SB0100206 11  U 08SB0110206
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL
01

08SB001
12/11/2004

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 01 01

08SB002 08SB003 08SB005 08SB010/TW003 08SB011
12/11/2004 12/11/2004 12/11/2004 12/12/2004 12/12/2004

AROCLOR-1221                  10.8  U 08SS0030002 10.4  U 08SS0100002 10.3  U 08SS0110002
10.7  U 08SB0100206 11  U 08SB0110206

AROCLOR-1232                  10.8  U 08SS0030002 10.4  U 08SS0100002 10.3  U 08SS0110002
10.7  U 08SB0100206 11  U 08SB0110206

AROCLOR-1242                  10.8  U 08SS0030002 10.4  U 08SS0100002 10.3  U 08SS0110002
10.7  U 08SB0100206 11  U 08SB0110206

AROCLOR-1248                  10.8  U 08SS0030002 10.4  U 08SS0100002 10.3  U 08SS0110002
10.7  U 08SB0100206 11  U 08SB0110206

AROCLOR-1254                  10.8  U 08SS0030002 10.4  U 08SS0100002 10.3  U 08SS0110002
10.7  U 08SB0100206 11  U 08SB0110206

AROCLOR-1260                  10.8  U 08SS0030002 10.4  U 08SS0100002 10.3  U 08SS0110002
10.7  U 08SB0100206 11  U 08SB0110206

BETA-BHC                      0.751  U 08SS0100002 0.745  U 08SS0110002
0.769  U 08SB0100206 0.796  U 08SB0110206

DELTA-BHC                     0.751  U 08SS0100002 0.745  U 08SS0110002
0.769  U 08SB0100206 0.796  U 08SB0110206

DIELDRIN                      1.56  U 08SS0100002 1.55  U 08SS0110002
1.6  U 08SB0100206 1.65  U 08SB0110206

ENDOSULFAN I                  0.751  U 08SS0100002 0.745  U 08SS0110002
0.769  U 08SB0100206 0.796  U 08SB0110206

ENDOSULFAN II                 1.56  U 08SS0100002 1.55  U 08SS0110002
1.6  U 08SB0100206 1.65  U 08SB0110206

ENDOSULFAN SULFATE            1.56  U 08SS0100002 1.55  U 08SS0110002
1.6  U 08SB0100206 1.65  U 08SB0110206

ENDRIN                        1.56  U 08SS0100002 1.55  U 08SS0110002
1.6  U 08SB0100206 1.65  U 08SB0110206

ENDRIN ALDEHYDE               1.56  U 08SS0100002 1.55  U 08SS0110002
1.6  U 08SB0100206 1.65  U 08SB0110206

ENDRIN KETONE                 1.56  U 08SS0100002 1.55  U 08SS0110002
1.6  U 08SB0100206 1.65  U 08SB0110206

GAMMA-BHC (LINDANE)           0.751  U 08SS0100002 0.745  U 08SS0110002
0.769  U 08SB0100206 0.796  U 08SB0110206

GAMMA-CHLORDANE               0.751  U 08SS0100002 0.745  U 08SS0110002
0.769  U 08SB0100206 0.796  U 08SB0110206

HEPTACHLOR                    0.751  U 08SS0100002 0.745  U 08SS0110002
0.769  U 08SB0100206 0.796  U 08SB0110206

HEPTACHLOR EPOXIDE            0.751  U 08SS0100002 0.745  U 08SS0110002
0.769  U 08SB0100206 0.796  U 08SB0110206

METHOXYCHLOR                  7.51  U 08SS0100002 7.45  U 08SS0110002
7.69  U 08SB0100206 7.96  U 08SB0110206

TOXAPHENE                     19.6  U 08SS0100002 19.5  U 08SS0110002
20.1  U 08SB0100206 20.8  U 08SB0110206
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL
01

08SB001
12/11/2004

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 01 01

08SB002 08SB003 08SB005 08SB010/TW003 08SB011
12/11/2004 12/11/2004 12/11/2004 12/12/2004 12/12/2004

Energetics (mg/kg)
1,3,5-TRINITROBENZENE         0.25  U 08SS0010002 0.25  U 08SS0020002 0.25  U 08SS0050002

0.25  U 08SB0050206
1,3-DINITROBENZENE            0.25  U 08SS0010002 0.25  U 08SS0020002 0.25  U 08SS0050002

0.25  U 08SB0050206
2,4,6-TRINITROTOLUENE         0.25  U 08SS0010002 0.25  U 08SS0020002 0.25  U 08SS0050002

0.25  U 08SB0050206
2,4-DINITROTOLUENE            0.25  U 08SS0010002 0.25  U 08SS0020002 0.25  U 08SS0050002

0.25  U 08SB0050206
2,6-DINITROTOLUENE            0.25  U 08SS0010002 0.25  U 08SS0020002 0.25  U 08SS0050002

0.25  U 08SB0050206
2-AMINO-4,6-DINITROTOLUENE    0.25  U 08SS0010002 0.25  U 08SS0020002 0.25  U 08SS0050002

0.25  U 08SB0050206
2-NITROTOLUENE                0.25  U 08SS0010002 0.25  U 08SS0020002 0.25  U 08SS0050002

0.25  U 08SB0050206
3-NITROTOLUENE                0.25  U 08SS0010002 0.25  U 08SS0020002 0.25  U 08SS0050002

0.25  U 08SB0050206
4-AMINO-2,6-DINITROTOLUENE    0.25  U 08SS0010002 0.25  U 08SS0020002 0.25  U 08SS0050002

0.25  U 08SB0050206
4-NITROTOLUENE                0.25  U 08SS0010002 0.25  U 08SS0020002 0.25  U 08SS0050002

0.25  U 08SB0050206
HMX                           0.25  U 08SS0010002 0.25  U 08SS0020002 0.25  U 08SS0050002

0.25  U 08SB0050206
NITROBENZENE                  0.25  U 08SS0010002 0.25  U 08SS0020002 0.25  U 08SS0050002

0.25  U 08SB0050206
RDX                           0.25  U 08SS0010002 0.25  U 08SS0020002 0.25  U 08SS0050002

0.25  U 08SB0050206
TETRYL                        0.25  U 08SS0010002 0.25  U 08SS0020002 0.25  U 08SS0050002

0.25  U 08SB0050206
Herbicides (ug/kg)
2,4,5-T                       1.56  U 08SS0100002 1.55  U 08SS0110002

1.6  U 08SB0100206 1.65  U 08SB0110206
2,4,5-TP (SILVEX)             1.56  U 08SS0100002 1.55  U 08SS0110002

1.6  U 08SB0100206 1.65  U 08SB0110206
2,4-D                         1.56  U 08SS0100002 1.55  U 08SS0110002

1.6  U 08SB0100206 1.65  U 08SB0110206
DINOSEB                       1.56  U 08SS0100002 1.55  U 08SS0110002

1.6  U 08SB0100206 1.65  U 08SB0110206
HEXACHLOROPHENE               0.982  U 08SS0100002 0.974  U 08SS0110002

1.01  U 08SB0100206 1.04  U 08SB0110206
PENTACHLOROPHENOL             0.52  U 08SS0100002 0.515  U 08SS0110002

0.533  U 08SB0100206 0.551  U 08SB0110206
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL
01

08SB001
12/11/2004

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 01 01

08SB002 08SB003 08SB005 08SB010/TW003 08SB011
12/11/2004 12/11/2004 12/11/2004 12/12/2004 12/12/2004

Inorganics (mg/kg)
ALUMINUM 23000  J 08SS0010002 20800  J 08SS0020002 24300  J 08SS0030002 19200  J 08SS0050002 21200  J 08SS0100002 28200  J 08SS0110002

31500  J 08SB0050206 24000  J 08SB0100206 24600  J 08SB0110206
ANTIMONY 0.31  U 08SS0010002 0.64  U 08SS0020002 0.3  U 08SS0030002 0.23  U 08SS0050002 0.24  U 08SS0100002 0.12  U 08SS0110002

0.23  U 08SB0050206 0.24  U 08SB0100206 0.37  U 08SB0110206
ARSENIC 5.5  J 08SS0010002 6.4  J 08SS0020002 7.9  J 08SS0030002 7.4  J 08SS0050002 5.4  J 08SS0100002 3.8  J 08SS0110002

5.4  J 08SB0050206 5.4  J 08SB0100206 8.2  J 08SB0110206
BARIUM 87.6  J 08SS0010002 88.2  J 08SS0020002 91.4  J 08SS0030002 56.9  J 08SS0050002 99.4  J 08SS0100002 103  J 08SS0110002

49.3  J 08SB0050206 102  J 08SB0100206 97.6  J 08SB0110206
BERYLLIUM 0.52  U 08SS0010002 0.61  J 08SS0020002 0.78  J 08SS0030002 0.46  U 08SS0050002 0.55  J 08SS0100002 0.59  J 08SS0110002

0.49  U 08SB0050206 0.89  J 08SB0100206 0.66  J 08SB0110206
CADMIUM 0.47  J 08SS0010002 0.25  U 08SS0020002 0.55  J 08SS0030002 0.29  U 08SS0050002 0.19  U 08SS0100002 0.19  U 08SS0110002

0.21  U 08SB0050206 0.26  U 08SB0100206 0.33  U 08SB0110206
CALCIUM 1980  J 08SS0010002 2310  J 08SS0020002 2030  J 08SS0030002 5090  J 08SS0050002 1200  J 08SS0100002 1970  J 08SS0110002

778  J 08SB0050206 670  J 08SB0100206 22600  J 08SB0110206
CHROMIUM 21.6  J 08SS0010002 19.4  J 08SS0020002 24.7  J 08SS0030002 21.7  J 08SS0050002 19  J 08SS0100002 21.5  J 08SS0110002

25  J 08SB0050206 21.9  J 08SB0100206 23.3  J 08SB0110206
COBALT 5.6  J 08SS0010002 7.7  J 08SS0020002 5.4  J 08SS0030002 7.7  J 08SS0050002 4.4  J 08SS0100002 6.3  J 08SS0110002

3.4  J 08SB0050206 5.1  J 08SB0100206 6.7  J 08SB0110206
COPPER 11.3  J 08SS0010002 9.1  J 08SS0020002 11.1  J 08SS0030002 9.1  J 08SS0050002 9.8  J 08SS0100002 5.9  J 08SS0110002

8.1  J 08SB0050206 8.5  J 08SB0100206 14.4  J 08SB0110206
IRON 23200  J 08SS0010002 19000  J 08SS0020002 32400  J 08SS0030002 22600  J 08SS0050002 19100  J 08SS0100002 15700  J 08SS0110002

20000  J 08SB0050206 19200  J 08SB0100206 23600  J 08SB0110206
LEAD 31.1  J 08SS0010002 11.9  J 08SS0020002 16.8  J 08SS0030002 18.4  J 08SS0050002 12.1  J 08SS0100002 8.5  J 08SS0110002

8.3  J 08SB0050206 11.9  J 08SB0100206 14.7  J 08SB0110206
MAGNESIUM 1800  J 08SS0010002 1890  J 08SS0020002 2150  J 08SS0030002 1690  J 08SS0050002 2140  J 08SS0100002 1950  J 08SS0110002

1590  J 08SB0050206 2110  J 08SB0100206 3710  J 08SB0110206
MANGANESE 166  J 08SS0010002 522  J 08SS0020002 153  J 08SS0030002 466  J 08SS0050002 179  J 08SS0100002 148  J 08SS0110002

33.5  J 08SB0050206 316  J 08SB0100206 389  J 08SB0110206
MERCURY 0.008  J 08SS0010002 0.022  J 08SS0020002 0.01  J 08SS0030002 0.01  J 08SS0050002 0.007  U 08SS0100002 0.007  U 08SS0110002

0.007  U 08SB0050206 0.007  U 08SB0100206 0.037  J 08SB0110206
NICKEL 7.6  J 08SS0010002 9.7  J 08SS0020002 11.3  J 08SS0030002 8  J 08SS0050002 9.7  J 08SS0100002 8.5  J 08SS0110002

8.6  J 08SB0050206 10.8  J 08SB0100206 12.4  J 08SB0110206
POTASSIUM 1230  J 08SS0010002 1530  J 08SS0020002 1340  J 08SS0030002 1180  J 08SS0050002 1140  J 08SS0100002 1020  J 08SS0110002

1260  J 08SB0050206 1290  J 08SB0100206 2010  J 08SB0110206
SELENIUM 0.21  U 08SS0010002 0.27  U 08SS0020002 0.26  U 08SS0030002 0.24  U 08SS0050002 0.13  U 08SS0100002 0.12  U 08SS0110002

0.19  U 08SB0050206 0.2  U 08SB0100206 0.49  U 08SB0110206
SILVER 0.05  U 08SS0010002 0.046  U 08SS0020002 0.045  U 08SS0030002 0.043  U 08SS0050002 0.1  U 08SS0100002 0.043  U 08SS0110002

0.045  U 08SB0050206 0.044  U 08SB0100206 0.048  U 08SB0110206
SODIUM 56.8  U 08SS0010002 109  J 08SS0020002 60.8  U 08SS0030002 61.1  J 08SS0050002 84.1  J 08SS0100002 102  J 08SS0110002

60.9  U 08SB0050206 104  J 08SB0100206 129  J 08SB0110206
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL
01

08SB001
12/11/2004

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 01 01

08SB002 08SB003 08SB005 08SB010/TW003 08SB011
12/11/2004 12/11/2004 12/11/2004 12/12/2004 12/12/2004

THALLIUM 0.27  U 08SS0010002 0.25  U 08SS0020002 0.27  U 08SS0030002 0.24  U 08SS0050002 0.27  U 08SS0100002 0.21  U 08SS0110002
0.3  U 08SB0050206 0.29  U 08SB0100206 0.4  J 08SB0110206

TIN 0.92  U 08SS0010002 0.43  U 08SS0020002 0.44  J 08SS0030002 0.35  U 08SS0050002 0.41  J 08SS0100002 0.23  J 08SS0110002
0.39  U 08SB0050206 0.34  J 08SB0100206 0.5  J 08SB0110206

VANADIUM 34.7  J 08SS0010002 33.7  J 08SS0020002 39.2  J 08SS0030002 34.1  J 08SS0050002 31.2  J 08SS0100002 29.4  J 08SS0110002
36.2  J 08SB0050206 36.4  J 08SB0100206 42.3  J 08SB0110206

ZINC 128  J 08SS0010002 33.9  J 08SS0020002 38.3  J 08SS0030002 31.2  J 08SS0050002 32.2  J 08SS0100002 21.2  J 08SS0110002
20.5  J 08SB0050206 29.7  J 08SB0100206 55.2  J 08SB0110206

Miscellaneous Parameters
PERCHLORATE (MG/KG) 0.048  U 08SS0010002 0.047  U 08SS0020002 0.044  U 08SS0050002

0.046  U 08SB0050206
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Area of Concern
Sampling Round
Location
Sample Date
Volatile Organics (ug/kg)
1,1,1,2-TETRACHLOROETHANE 0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002

1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

1,1,1-TRICHLOROETHANE         0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

1,1,2,2-TETRACHLOROETHANE     0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

1,1,2-TRICHLOROETHANE         0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

1,1-DICHLOROETHANE            0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

1,1-DICHLOROETHENE            0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 15 08SB0131013
1.09  U 08SB0121018

1,2,3-TRICHLOROPROPANE        0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

1,2-DIBROMO-3-CHLOROPROPANE   0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 03 03 03

08SB012 08SB013/TW004 08SB014 08SB015 08SB016 08SB017
12/12/2004 12/12/2004 12/12/2004 10/3/2005 10/4/2005 10/3/2005
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 03 03 03

08SB012 08SB013/TW004 08SB014 08SB015 08SB016 08SB017
12/12/2004 12/12/2004 12/12/2004 10/3/2005 10/4/2005 10/3/2005

1,2-DIBROMOETHANE             0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

1,2-DICHLOROETHANE            0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

1,2-DICHLOROPROPANE           0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

2-BUTANONE                    0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
6  J 08SB0120206 2  J 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
2  J 08SB0120206-D 10  J 08SB0130610
9  J 08SB0120610 31 08SB0131013
7  J 08SB0121018

2-HEXANONE                    0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

3-CHLOROPROPENE               0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

4-METHYL-2-PENTANONE          0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203

1.03  UJ 08SB0120206-D 1.04  U 08SB0130610
0.985  U 08SB0120610 1.07  U 08SB0131013

1.09  U 08SB0121018
ACETONE                       0.899  UJ 08SS0120002 0.947  UJ 08SS0130002 2  J 08SS0150002 1.05  UR 08SS0160002 1.16  UR 08SS0170002

26  J 08SB0120206 6  J 08SB0130206 3  J 08SB0150406 1.19  UR 08SB0160203
14  U 08SB0120206-D 51  J 08SB0130610
45  J 08SB0120610 130  J 08SB0131013
65  J 08SB0121018
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 03 03 03

08SB012 08SB013/TW004 08SB014 08SB015 08SB016 08SB017
12/12/2004 12/12/2004 12/12/2004 10/3/2005 10/4/2005 10/3/2005

ACETONITRILE                  35.9  UR 08SS0120002 37.9  UR 08SS0130002 10.7  UR 08SS0150002 10.5  UR 08SS0160002 11.6  UR 08SS0170002
40.4  UR 08SB0120206 39.3  UR 08SB0130206 9.1  UR 08SB0150406 11.9  UR 08SB0160203
41.1  UR 08SB0120206-D 41.7  UR 08SB0130610
39.4  UR 08SB0120610 42.9  UR 08SB0131013
43.6  UR 08SB0121018

ACROLEIN                      0.899  UR 08SS0120002 0.947  UR 08SS0130002 1.07  UR 08SS0150002 1.05  UR 08SS0160002 1.16  UR 08SS0170002
1.01  UR 08SB0120206 0.983  UR 08SB0130206 0.907  UR 08SB0150406 1.19  UR 08SB0160203
1.03  UR 08SB0120206-D 1.04  UR 08SB0130610

0.985  UR 08SB0120610 1.07  UR 08SB0131013
1.09  UR 08SB0121018

ACRYLONITRILE                 0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

BENZENE                       0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 2  J 08SB0131013
1.09  U 08SB0121018

BROMODICHLOROMETHANE          0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

BROMOFORM                     0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  UJ 08SS0150002 1.05  UJ 08SS0160002 1.16  UJ 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  UJ 08SB0150406 1.19  UJ 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

BROMOMETHANE                  0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

CARBON DISULFIDE              0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203

1.03  UJ 08SB0120206-D 1.04  U 08SB0130610
1  J 08SB0120610 1.07  UJ 08SB0131013

1.09  U 08SB0121018
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 03 03 03

08SB012 08SB013/TW004 08SB014 08SB015 08SB016 08SB017
12/12/2004 12/12/2004 12/12/2004 10/3/2005 10/4/2005 10/3/2005

CARBON TETRACHLORIDE          0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

CHLOROBENZENE                 0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

CHLORODIBROMOMETHANE          0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

CHLOROETHANE                  0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 7 08SB0131013
1.09  U 08SB0121018

CHLOROFORM                    0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

CHLOROMETHANE                 0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

CHLOROPRENE                   0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

CIS-1,2-DICHLOROETHENE        0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 2  J 08SB0131013
2  J 08SB0121018
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 03 03 03

08SB012 08SB013/TW004 08SB014 08SB015 08SB016 08SB017
12/12/2004 12/12/2004 12/12/2004 10/3/2005 10/4/2005 10/3/2005

CIS-1,3-DICHLOROPROPENE       0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

DIBROMOMETHANE                0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

DICHLORODIFLUOROMETHANE       0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  UR 08SB0130610

0.985  UR 08SB0120610 1.07  U 08SB0131013
1.09  UR 08SB0121018

ETHYL METHACRYLATE            0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

ETHYLBENZENE                  0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 3  J 08SB0131013
1.09  U 08SB0121018

ISOBUTANOL                    35.9  UR 08SS0120002 37.9  UR 08SS0130002 42.7  UR 08SS0150002 42.2  UR 08SS0160002 46.5  UR 08SS0170002
40.4  UR 08SB0120206 39.3  UR 08SB0130206 36.3  UR 08SB0150406 47.8  UR 08SB0160203
41.1  UR 08SB0120206-D 41.7  UR 08SB0130610
39.4  UR 08SB0120610 42.9  UR 08SB0131013
43.6  UR 08SB0121018

METHACRYLONITRILE             0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203

1.03  UJ 08SB0120206-D 1.04  U 08SB0130610
0.985  U 08SB0120610 1.07  U 08SB0131013

1.09  U 08SB0121018
METHYL IODIDE                 0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002

1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 03 03 03

08SB012 08SB013/TW004 08SB014 08SB015 08SB016 08SB017
12/12/2004 12/12/2004 12/12/2004 10/3/2005 10/4/2005 10/3/2005

METHYL METHACRYLATE           0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203

1.03  UJ 08SB0120206-D 1.04  U 08SB0130610
0.985  U 08SB0120610 1.07  U 08SB0131013

1.09  U 08SB0121018
METHYL TERT-BUTYL ETHER       0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002

1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

METHYLENE CHLORIDE            0.899  UJ 08SS0120002 0.947  UJ 08SS0130002 1.07  UJ 08SS0150002 1.05  UJ 08SS0160002 1.16  UJ 08SS0170002
1.01  UJ 08SB0120206 0.983  UJ 08SB0130206 0.907  UJ 08SB0150406 1.19  UJ 08SB0160203

5  J 08SB0120206-D 28  J 08SB0130610
0.985  UJ 08SB0120610 44  J 08SB0131013

15  J 08SB0121018
PROPIONITRILE                 35.9  UR 08SS0120002 37.9  UR 08SS0130002 10.7  UR 08SS0150002 10.5  UR 08SS0160002 11.6  UR 08SS0170002

40.4  UR 08SB0120206 39.3  UR 08SB0130206 9.1  UR 08SB0150406 11.9  UR 08SB0160203
41.1  UR 08SB0120206-D 41.7  UR 08SB0130610
39.4  UR 08SB0120610 42.9  UR 08SB0131013
43.6  UR 08SB0121018

STYRENE                       0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

TETRACHLOROETHENE             0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

TOLUENE                       0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 19 08SB0131013
1.09  U 08SB0121018

TOTAL XYLENES                 0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
2  J 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203

1.03  U 08SB0120206-D 1.04  U 08SB0130610
0.985  U 08SB0120610 1.07  U 08SB0131013

1.09  U 08SB0121018
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 03 03 03

08SB012 08SB013/TW004 08SB014 08SB015 08SB016 08SB017
12/12/2004 12/12/2004 12/12/2004 10/3/2005 10/4/2005 10/3/2005

TRANS-1,2-DICHLOROETHENE      0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

TRANS-1,3-DICHLOROPROPENE     0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

TRANS-1,4-DICHLORO-2-BUTENE   0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

TRICHLOROETHENE               0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 2  J 08SB0131013
1.09  U 08SB0121018

TRICHLOROFLUOROMETHANE        0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  J 08SB0120206-D 2  J 08SB0130610

0.985  U 08SB0120610 4 08SB0131013
2  J 08SB0121018

VINYL ACETATE                 0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002
1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203

1.03  UJ 08SB0120206-D 1.04  U 08SB0130610
0.985  U 08SB0120610 1.07  UJ 08SB0131013

1.09  U 08SB0121018
VINYL CHLORIDE                0.899  U 08SS0120002 0.947  U 08SS0130002 1.07  U 08SS0150002 1.05  U 08SS0160002 1.16  U 08SS0170002

1.01  U 08SB0120206 0.983  U 08SB0130206 0.907  U 08SB0150406 1.19  U 08SB0160203
1.03  U 08SB0120206-D 1.04  U 08SB0130610

0.985  U 08SB0120610 1.07  U 08SB0131013
1.09  U 08SB0121018

Semivolatile Organics (ug/kg)
1,2,4,5-TETRACHLOROBENZENE    77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 03 03 03

08SB012 08SB013/TW004 08SB014 08SB015 08SB016 08SB017
12/12/2004 12/12/2004 12/12/2004 10/3/2005 10/4/2005 10/3/2005

1,2,4-TRICHLOROBENZENE        77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
1,2-DICHLOROBENZENE           77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

1,3-DICHLOROBENZENE           77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
1,4-DICHLOROBENZENE           77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

1,4-DIOXANE                   115  U 08SS0120002 118  U 08SS0130002
120  U 08SB0120206 123  U 08SB0130206
122  U 08SB0120206-D

1,4-NAPHTHOQUINONE            77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
1,4-PHENYLENEDIAMINE          77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

1-NAPHTHYLAMINE               77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
2,2'-OXYBIS(1-CHLOROPROPANE)  77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

2,3,4,6-TETRACHLOROPHENOL     77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
2,4,5-TRICHLOROPHENOL         77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

2,4,6-TRICHLOROPHENOL         77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
2,4-DICHLOROPHENOL            77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

2,4-DIMETHYLPHENOL            77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
2,4-DINITROPHENOL             77.2  U 08SS0120002 79.3  U 08SS0130002
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 03 03 03

08SB012 08SB013/TW004 08SB014 08SB015 08SB016 08SB017
12/12/2004 12/12/2004 12/12/2004 10/3/2005 10/4/2005 10/3/2005

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

2,6-DICHLOROPHENOL            77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
2-ACETYLAMINOFLUORENE         77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

2-CHLORONAPHTHALENE           77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
2-CHLOROPHENOL                77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

2-METHYLNAPHTHALENE           3.8  U 08SS0120002 3.91  U 08SS0130002
7  J 08SB0120206 4.05  U 08SB0130206

4.04  U 08SB0120206-D
2-METHYLPHENOL                77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

2-NAPHTHYLAMINE               77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
2-NITROANILINE                77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

2-NITROPHENOL                 77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
2-PICOLINE                    77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

3&4-METHYLPHENOL              77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
3,3'-DICHLOROBENZIDINE        77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 03 03 03

08SB012 08SB013/TW004 08SB014 08SB015 08SB016 08SB017
12/12/2004 12/12/2004 12/12/2004 10/3/2005 10/4/2005 10/3/2005

3,3'-DIMETHYLBENZIDINE        77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
3-METHYLCHOLANTHRENE          77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

3-NITROANILINE                77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
4,6-DINITRO-2-METHYLPHENOL    77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

4-AMINOBIPHENYL               77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
4-BROMOPHENYL PHENYL ETHER    77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

4-CHLORO-3-METHYLPHENOL       77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
4-CHLOROANILINE               77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

4-CHLOROPHENYL PHENYL ETHER   77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
4-NITROANILINE                77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

4-NITROPHENOL                 77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
4-NITROQUINOLINE-1-OXIDE      77.2  UR 08SS0120002 79.3  UR 08SS0130002

80.6  UR 08SB0120206 82.3  UR 08SB0130206
82  UR 08SB0120206-D

5-NITRO-O-TOLUIDINE           77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 03 03 03

08SB012 08SB013/TW004 08SB014 08SB015 08SB016 08SB017
12/12/2004 12/12/2004 12/12/2004 10/3/2005 10/4/2005 10/3/2005

7,12-DIMETHYLBENZ(A)ANTHRACENE 77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
A,A-DIMETHYLPHENETHYLAMINE    77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

ACENAPHTHENE                  3.8  U 08SS0120002 3.91  U 08SS0130002
3.97  U 08SB0120206 4.05  U 08SB0130206
4.04  U 08SB0120206-D

ACENAPHTHYLENE                3.8  U 08SS0120002 3.91  U 08SS0130002
3.97  U 08SB0120206 4.05  U 08SB0130206
4.04  U 08SB0120206-D

ACETOPHENONE                  77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
ANILINE                       77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

ANTHRACENE                    3.8  U 08SS0120002 3.91  U 08SS0130002
3.97  U 08SB0120206 4.05  U 08SB0130206
4.04  U 08SB0120206-D

ARAMITE                       77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
BENZO(A)ANTHRACENE            3.8  U 08SS0120002 3.91  U 08SS0130002

3.97  U 08SB0120206 4.05  U 08SB0130206
4.04  U 08SB0120206-D

BENZO(A)PYRENE                3.8  U 08SS0120002 3.91  U 08SS0130002
3.97  U 08SB0120206 4.05  U 08SB0130206
4.04  U 08SB0120206-D

BENZO(B)FLUORANTHENE          3.8  U 08SS0120002 3.91  U 08SS0130002
3.97  U 08SB0120206 4.05  U 08SB0130206
4.04  U 08SB0120206-D

BENZO(G,H,I)PERYLENE          3.8  U 08SS0120002 3.91  U 08SS0130002
3.97  U 08SB0120206 4.05  UJ 08SB0130206
4.04  U 08SB0120206-D

BENZO(K)FLUORANTHENE          3.8  U 08SS0120002 3.91  U 08SS0130002
3.97  U 08SB0120206 4.05  U 08SB0130206
4.04  U 08SB0120206-D
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 03 03 03

08SB012 08SB013/TW004 08SB014 08SB015 08SB016 08SB017
12/12/2004 12/12/2004 12/12/2004 10/3/2005 10/4/2005 10/3/2005

BENZYL ALCOHOL                77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
BIS(2-CHLOROETHOXY)METHANE    77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

BIS(2-CHLOROETHYL)ETHER       77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
BIS(2-ETHYLHEXYL)PHTHALATE    77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

BUTYL BENZYL PHTHALATE        77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
CHLOROBENZILATE               77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

CHRYSENE                      3.8  U 08SS0120002 3.91  U 08SS0130002
3.97  U 08SB0120206 4.05  U 08SB0130206
4.04  U 08SB0120206-D

DIALLATE                      77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
DIBENZO(A,H)ANTHRACENE        3.8  U 08SS0120002 3.91  U 08SS0130002

3.97  U 08SB0120206 4.05  UJ 08SB0130206
4.04  U 08SB0120206-D

DIBENZOFURAN                  77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
DIETHYL PHTHALATE             77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

DIMETHYL PHTHALATE            77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
DI-N-BUTYL PHTHALATE          77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 03 03 03

08SB012 08SB013/TW004 08SB014 08SB015 08SB016 08SB017
12/12/2004 12/12/2004 12/12/2004 10/3/2005 10/4/2005 10/3/2005

DI-N-OCTYL PHTHALATE          77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
DIPHENYLAMINE                 77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

ETHYL METHANE SULFONATE       77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
FLUORANTHENE                  3.8  U 08SS0120002 3.91  U 08SS0130002

3.97  U 08SB0120206 4.05  U 08SB0130206
4.04  U 08SB0120206-D

FLUORENE                      3.8  U 08SS0120002 3.91  U 08SS0130002
3.97  U 08SB0120206 4.05  U 08SB0130206
4.04  U 08SB0120206-D

HEXACHLOROBENZENE             77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
HEXACHLOROBUTADIENE           77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

HEXACHLOROCYCLOPENTADIENE     77.2  UJ 08SS0120002 79.3  UJ 08SS0130002
80.6  UJ 08SB0120206 82.3  UJ 08SB0130206

82  UJ 08SB0120206-D
HEXACHLOROETHANE              77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

HEXACHLOROPROPENE             77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
INDENO(1,2,3-CD)PYRENE        3.8  U 08SS0120002 3.91  U 08SS0130002

3.97  U 08SB0120206 4.05  UJ 08SB0130206
4.04  U 08SB0120206-D

ISODRIN                       77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
ISOPHORONE                    77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 03 03 03

08SB012 08SB013/TW004 08SB014 08SB015 08SB016 08SB017
12/12/2004 12/12/2004 12/12/2004 10/3/2005 10/4/2005 10/3/2005

ISOSAFROLE                    77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
KEPONE                        77.2  UJ 08SS0120002 79.3  UJ 08SS0130002

80.6  UJ 08SB0120206 82.3  UJ 08SB0130206
82  UJ 08SB0120206-D

METHAPYRILENE                 77.2  UJ 08SS0120002 79.3  UJ 08SS0130002
80.6  UJ 08SB0120206 82.3  UJ 08SB0130206

82  U 08SB0120206-D
METHYL METHANE SULFONATE      77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

NAPHTHALENE                   3.8  U 08SS0120002 3.91  U 08SS0130002
12 08SB0120206 10 08SB0130206

5  J 08SB0120206-D
N-NITROSODIETHYLAMINE         77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

N-NITROSODIMETHYLAMINE        77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
N-NITROSO-DI-N-BUTYLAMINE     77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

N-NITROSO-DI-N-PROPYLAMINE    77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
N-NITROSODIPHENYLAMINE        77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

N-NITROSOMETHYLETHYLAMINE     77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
N-NITROSOMORPHOLINE           77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

N-NITROSOPIPERIDINE           77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 03 03 03

08SB012 08SB013/TW004 08SB014 08SB015 08SB016 08SB017
12/12/2004 12/12/2004 12/12/2004 10/3/2005 10/4/2005 10/3/2005

N-NITROSOPYRROLIDINE          77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
O,O,O-TRIETHYL PHOSPHOROTHIOATE 77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

O-TOLUIDINE                   77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
P-(DIMETHYLAMINO)AZOBENZENE   77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

PENTACHLOROBENZENE            77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
PENTACHLOROETHANE             77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

PENTACHLORONITROBENZENE       77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
PHENACETIN                    77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

PHENANTHRENE                  3.8  U 08SS0120002 3.91  U 08SS0130002
5  J 08SB0120206 4.05  U 08SB0130206

4.04  U 08SB0120206-D
PHENOL                        77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D

PRONAMIDE                     77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
PYRENE                        3.8  U 08SS0120002 3.91  U 08SS0130002

3.97  U 08SB0120206 4.05  U 08SB0130206
4.04  U 08SB0120206-D

PYRIDINE                      77.2  U 08SS0120002 79.3  U 08SS0130002
80.6  U 08SB0120206 82.3  U 08SB0130206

82  U 08SB0120206-D
SAFROLE                       77.2  U 08SS0120002 79.3  U 08SS0130002

80.6  U 08SB0120206 82.3  U 08SB0130206
82  U 08SB0120206-D
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 03 03 03

08SB012 08SB013/TW004 08SB014 08SB015 08SB016 08SB017
12/12/2004 12/12/2004 12/12/2004 10/3/2005 10/4/2005 10/3/2005

Pesticides/PCBs (ug/kg)
4,4'-DDD                      1.56  UJ 08SS0120002 1.6  UJ 08SS0130002

1.62  UJ 08SB0120206 1.66  UJ 08SB0130206
1.65  U 08SB0120206-D

4,4'-DDE                      1.56  U 08SS0120002 1.6  U 08SS0130002
1.62  U 08SB0120206 1.66  U 08SB0130206
1.65  U 08SB0120206-D

4,4'-DDT                      1.56  U 08SS0120002 1.6  U 08SS0130002
1.62  U 08SB0120206 1.66  U 08SB0130206
1.65  U 08SB0120206-D

ALDRIN                        0.749  U 08SS0120002 0.769  U 08SS0130002
0.782  U 08SB0120206 0.799  U 08SB0130206
0.796  U 08SB0120206-D

ALPHA-BHC                     0.749  U 08SS0120002 0.769  U 08SS0130002
0.782  U 08SB0120206 0.799  U 08SB0130206
0.796  U 08SB0120206-D

ALPHA-CHLORDANE               0.749  U 08SS0120002 0.769  U 08SS0130002
0.782  U 08SB0120206 0.799  U 08SB0130206
0.796  U 08SB0120206-D

AROCLOR-1016                  10.4  U 08SS0120002 10.7  U 08SS0130002
10.8  U 08SB0120206 11.1  U 08SB0130206

11  U 08SB0120206-D
AROCLOR-1221                  10.4  U 08SS0120002 10.7  U 08SS0130002

10.8  U 08SB0120206 11.1  U 08SB0130206
11  U 08SB0120206-D

AROCLOR-1232                  10.4  U 08SS0120002 10.7  U 08SS0130002
10.8  U 08SB0120206 11.1  U 08SB0130206

11  U 08SB0120206-D
AROCLOR-1242                  10.4  U 08SS0120002 10.7  U 08SS0130002

10.8  U 08SB0120206 11.1  U 08SB0130206
11  U 08SB0120206-D

AROCLOR-1248                  10.4  U 08SS0120002 10.7  U 08SS0130002
10.8  U 08SB0120206 11.1  U 08SB0130206

11  U 08SB0120206-D
AROCLOR-1254                  10.4  U 08SS0120002 10.7  U 08SS0130002

10.8  U 08SB0120206 11.1  U 08SB0130206
11  U 08SB0120206-D

AROCLOR-1260                  10.4  U 08SS0120002 10.7  U 08SS0130002
10.8  U 08SB0120206 11.1  U 08SB0130206

11  U 08SB0120206-D
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 03 03 03

08SB012 08SB013/TW004 08SB014 08SB015 08SB016 08SB017
12/12/2004 12/12/2004 12/12/2004 10/3/2005 10/4/2005 10/3/2005

BETA-BHC                      0.749  U 08SS0120002 0.769  U 08SS0130002
0.782  U 08SB0120206 0.799  U 08SB0130206
0.796  U 08SB0120206-D

DELTA-BHC                     0.749  U 08SS0120002 0.769  U 08SS0130002
0.782  U 08SB0120206 0.799  U 08SB0130206
0.796  U 08SB0120206-D

DIELDRIN                      1.56  U 08SS0120002 1.6  U 08SS0130002
1.62  U 08SB0120206 1.66  U 08SB0130206
1.65  U 08SB0120206-D

ENDOSULFAN I                  0.749  U 08SS0120002 0.769  U 08SS0130002
0.782  U 08SB0120206 0.799  U 08SB0130206
0.796  U 08SB0120206-D

ENDOSULFAN II                 1.56  U 08SS0120002 1.6  U 08SS0130002
1.62  U 08SB0120206 1.66  U 08SB0130206
1.65  U 08SB0120206-D

ENDOSULFAN SULFATE            1.56  U 08SS0120002 1.6  U 08SS0130002
1.62  U 08SB0120206 1.66  U 08SB0130206
1.65  U 08SB0120206-D

ENDRIN                        1.56  U 08SS0120002 1.6  U 08SS0130002
1.62  U 08SB0120206 1.66  U 08SB0130206
1.65  U 08SB0120206-D

ENDRIN ALDEHYDE               1.56  U 08SS0120002 1.6  U 08SS0130002
1.62  U 08SB0120206 1.66  U 08SB0130206
1.65  U 08SB0120206-D

ENDRIN KETONE                 1.56  U 08SS0120002 1.6  U 08SS0130002
1.62  U 08SB0120206 1.66  U 08SB0130206
1.65  U 08SB0120206-D

GAMMA-BHC (LINDANE)           0.749  U 08SS0120002 0.769  U 08SS0130002
0.782  U 08SB0120206 0.799  U 08SB0130206
0.796  U 08SB0120206-D

GAMMA-CHLORDANE               0.749  U 08SS0120002 0.769  U 08SS0130002
0.782  U 08SB0120206 0.799  U 08SB0130206
0.796  U 08SB0120206-D

HEPTACHLOR                    0.749  U 08SS0120002 0.769  U 08SS0130002
0.782  U 08SB0120206 0.799  U 08SB0130206
0.796  U 08SB0120206-D

HEPTACHLOR EPOXIDE            0.749  U 08SS0120002 0.769  U 08SS0130002
0.782  U 08SB0120206 0.799  U 08SB0130206
0.796  U 08SB0120206-D
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 03 03 03

08SB012 08SB013/TW004 08SB014 08SB015 08SB016 08SB017
12/12/2004 12/12/2004 12/12/2004 10/3/2005 10/4/2005 10/3/2005

METHOXYCHLOR                  7.49  U 08SS0120002 7.69  U 08SS0130002
7.82  U 08SB0120206 7.99  U 08SB0130206
7.96  U 08SB0120206-D

TOXAPHENE                     19.6  U 08SS0120002 20.1  U 08SS0130002
20.5  U 08SB0120206 20.9  U 08SB0130206
20.8  U 08SB0120206-D

Herbicides (ug/kg)
2,4,5-T                       1.56  U 08SS0120002 1.6  U 08SS0130002

1.62  U 08SB0120206 1.66  U 08SB0130206
1.65  U 08SB0120206-D

2,4,5-TP (SILVEX)             1.56  U 08SS0120002 1.6  U 08SS0130002
1.62  U 08SB0120206 1.66  U 08SB0130206
1.65  U 08SB0120206-D

2,4-D                         1.56  U 08SS0120002 1.6  U 08SS0130002
1.62  U 08SB0120206 1.66  U 08SB0130206
1.65  U 08SB0120206-D

DINOSEB                       1.56  U 08SS0120002 1.6  U 08SS0130002
1.62  U 08SB0120206 1.66  U 08SB0130206
1.65  U 08SB0120206-D

HEXACHLOROPHENE               0.979  U 08SS0120002 1.01  U 08SS0130002
1.02  U 08SB0120206 1.04  U 08SB0130206
1.04  U 08SB0120206-D

PENTACHLOROPHENOL             0.518  U 08SS0120002 0.533  U 08SS0130002
0.542  U 08SB0120206 0.553  U 08SB0130206
0.551  U 08SB0120206-D

Inorganics (mg/kg)
ALUMINUM 27100  J 08SS0120002 26100  J 08SS0130002

24400  J 08SB0120206 22500  J 08SB0130206
23200  J 08SB0120206-D

ANTIMONY 0.09  U 08SS0120002 0.36  U 08SS0130002
0.38  U 08SB0120206 0.52  U 08SB0130206
0.28  U 08SB0120206-D

ARSENIC 4  J 08SS0120002 7.7  J 08SS0130002
9.7  J 08SB0120206 9.6  J 08SB0130206

10.4  J 08SB0120206-D
BARIUM 123  J 08SS0120002 85.7  J 08SS0130002

102  J 08SB0120206 125  J 08SB0130206
100  J 08SB0120206-D

BERYLLIUM 0.75  J 08SS0120002 0.76  J 08SS0130002
0.87  J 08SB0120206 0.88  J 08SB0130206
0.75  J 08SB0120206-D
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 03 03 03

08SB012 08SB013/TW004 08SB014 08SB015 08SB016 08SB017
12/12/2004 12/12/2004 12/12/2004 10/3/2005 10/4/2005 10/3/2005

CADMIUM 0.2  U 08SS0120002 0.41  U 08SS0130002
0.3  U 08SB0120206 0.25  U 08SB0130206

0.32  J 08SB0120206-D
CALCIUM 1180  J 08SS0120002 2080  J 08SS0130002

633  J 08SB0120206 677  J 08SB0130206
600  J 08SB0120206-D

CHROMIUM 21.4  J 08SS0120002 23.5  J 08SS0130002
23.4  J 08SB0120206 22.2  J 08SB0130206
23.1  J 08SB0120206-D

COBALT 4.2  J 08SS0120002 3.9  J 08SS0130002
6.9  J 08SB0120206 7.4  J 08SB0130206

7.6 08SB0120206-D
COPPER 5.5  J 08SS0120002 13.2  J 08SS0130002

11.6  J 08SB0120206 10.4  J 08SB0130206
13.7  J 08SB0120206-D

IRON 19100  J 08SS0120002 25300  J 08SS0130002
24000  J 08SB0120206 25400  J 08SB0130206
25700  J 08SB0120206-D

LEAD 11  J 08SS0120002 12.7  J 08SS0130002
33.3  J 08SB0120206 15.2  J 08SB0130206
20.5  J 08SB0120206-D

MAGNESIUM 1850  J 08SS0120002 2970  J 08SS0130002
2530  J 08SB0120206 2320  J 08SB0130206
2580  J 08SB0120206-D

MANGANESE 64.1  J 08SS0120002 164  J 08SS0130002
570  J 08SB0120206 616  J 08SB0130206
564  J 08SB0120206-D

MERCURY 0.007  J 08SS0120002 0.033  J 08SS0130002
0.035  J 08SB0120206 0.039  J 08SB0130206
0.038  J 08SB0120206-D

NICKEL 9.6  J 08SS0120002 10.6  J 08SS0130002
12.6  J 08SB0120206 12  J 08SB0130206
15.1  J 08SB0120206-D

POTASSIUM 985  J 08SS0120002 1990  J 08SS0130002
1960  J 08SB0120206 1670  J 08SB0130206
1590  J 08SB0120206-D

SELENIUM 0.16  U 08SS0120002 0.42  U 08SS0130002
0.42  U 08SB0120206 0.52  U 08SB0130206
0.43  J 08SB0120206-D
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
01 01 01 03 03 03

08SB012 08SB013/TW004 08SB014 08SB015 08SB016 08SB017
12/12/2004 12/12/2004 12/12/2004 10/3/2005 10/4/2005 10/3/2005

SILVER 0.044  U 08SS0120002 0.2  U 08SS0130002
0.051  U 08SB0120206 0.05  U 08SB0130206
0.049  U 08SB0120206-D

SODIUM 91.9  J 08SS0120002 124  J 08SS0130002
104  J 08SB0120206 101  J 08SB0130206

97.6  U 08SB0120206-D
THALLIUM 0.25  U 08SS0120002 0.36  U 08SS0130002

0.76  J 08SB0120206 0.32  U 08SB0130206
0.41  J 08SB0120206-D

TIN 0.2  J 08SS0120002 0.45  J 08SS0130002
0.35  J 08SB0120206 0.33  J 08SB0130206
0.45  U 08SB0120206-D

VANADIUM 31.1  J 08SS0120002 40.5  J 08SS0130002
44.8  J 08SB0120206 41  J 08SB0130206

44.3 08SB0120206-D
ZINC 19.4  J 08SS0120002 47.5  J 08SS0130002

46  J 08SB0120206 45.2  J 08SB0130206
46.2  J 08SB0120206-D

Miscellaneous Parameters
CATION EXCHANGE CAPACITY (MEQ/100) 12 08SS0140002
PH  (S.U.) 7.7 08SS0140002
TOTAL ORGANIC CARBON (MG/KG) 2200 08SS0140002
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Area of Concern
Sampling Round
Location
Sample Date
Volatile Organics (ug/kg)
1,1,1,2-TETRACHLOROETHANE 1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002

0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406
1.05  U 08SB0330406-D

1,1,1-TRICHLOROETHANE         1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002
0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406

1.05  U 08SB0330406-D
1,1,2,2-TETRACHLOROETHANE     1.11  UJ 08SS0180002 1.09  U 08SS0200002 1  UJ 08SS0210002 1.32  UJ 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002

0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406
1.05  U 08SB0330406-D

1,1,2-TRICHLOROETHANE         1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002
0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406

1.05  U 08SB0330406-D
1,1-DICHLOROETHANE            1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002

0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406
1.05  U 08SB0330406-D

1,1-DICHLOROETHENE            1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002
0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406

1.05  U 08SB0330406-D
1,2,3-TRICHLOROPROPANE        1.11  UJ 08SS0180002 1.09  U 08SS0200002 1  UJ 08SS0210002 1.32  UJ 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002

0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406
1.05  U 08SB0330406-D

1,2-DIBROMO-3-CHLOROPROPANE   1.11  UJ 08SS0180002 1.09  U 08SS0200002 1  UJ 08SS0210002 1.32  UJ 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002
0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406

1.05  U 08SB0330406-D
1,2-DIBROMOETHANE             1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002

0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406
1.05  U 08SB0330406-D

1,2-DICHLOROETHANE            1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002
0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406

1.05  U 08SB0330406-D
1,2-DICHLOROPROPANE           1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002

0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406
1.05  U 08SB0330406-D

2-BUTANONE                    1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 3  J 08SS0320002 0.93  U 08SS0330002
0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406

5  J 08SB0330406-D
2-HEXANONE                    1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002

0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406
1.05  U 08SB0330406-D

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
03 03 03 03 03 03

08SB018 08SB020 08SB021 08SB024 08SB032 08SB033
10/3/2005 10/3/2005 10/3/2005 10/3/2005 10/4/2005 10/4/2005
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
03 03 03 03 03 03

08SB018 08SB020 08SB021 08SB024 08SB032 08SB033
10/3/2005 10/3/2005 10/3/2005 10/3/2005 10/4/2005 10/4/2005

3-CHLOROPROPENE               1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002
0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406

1.05  U 08SB0330406-D
4-METHYL-2-PENTANONE          1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002

0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406
1.05  U 08SB0330406-D

ACETONE                       1.11  UR 08SS0180002 1.09  UR 08SS0200002 1  UR 08SS0210002 1.32  UR 08SS0240002 64  J 08SS0320002 5  J 08SS0330002
0.968  UR 08SB0180204 0.964  UJ 08SB0200204 7  J 08SB0210204 1.2  UR 08SB0240203 0.926  UR 08SB0320607 15  J 08SB0330406

52  J 08SB0330406-D
ACETONITRILE                  11.1  UR 08SS0180002 10.9  UR 08SS0200002 10.0  UR 08SS0210002 13.2  UR 08SS0240002 11.4  UR 08SS0320002 9.3  UR 08SS0330002

9.7  UR 08SB0180204 9.6  UR 08SB0200204 10.0  UR 08SB0210204 12.0  UR 08SB0240203 9.3  UR 08SB0320607 9.8  UR 08SB0330406
10.5  UR 08SB0330406-D

ACROLEIN                      1.11  UR 08SS0180002 1.09  UR 08SS0200002 1  UR 08SS0210002 1.32  UR 08SS0240002 1.14  UR 08SS0320002 0.93  UR 08SS0330002
0.968  UR 08SB0180204 0.964  UR 08SB0200204 1  UR 08SB0210204 1.2  UR 08SB0240203 0.926  UR 08SB0320607 0.98  UR 08SB0330406

1.05  UR 08SB0330406-D
ACRYLONITRILE                 1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002

0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406
1.05  U 08SB0330406-D

BENZENE                       1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002
0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406

1.05  U 08SB0330406-D
BROMODICHLOROMETHANE          1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002

0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406
1.05  U 08SB0330406-D

BROMOFORM                     1.11  UJ 08SS0180002 1.09  UJ 08SS0200002 1  UJ 08SS0210002 1.32  UJ 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002
0.968  UJ 08SB0180204 0.964  UJ 08SB0200204 1  UJ 08SB0210204 1.2  UJ 08SB0240203 0.926  UJ 08SB0320607 0.98  U 08SB0330406

1.05  UJ 08SB0330406-D
BROMOMETHANE                  1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002

0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406
1.05  U 08SB0330406-D

CARBON DISULFIDE              1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002
0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406

1.05  U 08SB0330406-D
CARBON TETRACHLORIDE          1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002

0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406
1.05  U 08SB0330406-D

CHLOROBENZENE                 1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002
0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406

1.05  U 08SB0330406-D
CHLORODIBROMOMETHANE          1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002

0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406
1.05  U 08SB0330406-D
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
03 03 03 03 03 03

08SB018 08SB020 08SB021 08SB024 08SB032 08SB033
10/3/2005 10/3/2005 10/3/2005 10/3/2005 10/4/2005 10/4/2005

CHLOROETHANE                  1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002
0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406

1.05  U 08SB0330406-D
CHLOROFORM                    1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002

0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406
1.05  U 08SB0330406-D

CHLOROMETHANE                 1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002
0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406

1.05  U 08SB0330406-D
CHLOROPRENE                   1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002

0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406
1.05  U 08SB0330406-D

CIS-1,2-DICHLOROETHENE        1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002
0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406

1.05  U 08SB0330406-D
CIS-1,3-DICHLOROPROPENE       1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002

0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406
1.05  U 08SB0330406-D

DIBROMOMETHANE                1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002
0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406

1.05  U 08SB0330406-D
DICHLORODIFLUOROMETHANE       1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002

0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406
1.05  U 08SB0330406-D

ETHYL METHACRYLATE            1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002
0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406

1.05  U 08SB0330406-D
ETHYLBENZENE                  1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002

0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406
1.05  U 08SB0330406-D

ISOBUTANOL                    44.2  UR 08SS0180002 43.8  UR 08SS0200002 40  UR 08SS0210002 52.8  UR 08SS0240002 45.7  UR 08SS0320002 37.2  UR 08SS0330002
38.7  UR 08SB0180204 38.5  UR 08SB0200204 40  UR 08SB0210204 47.8  UR 08SB0240203 37.1  UR 08SB0320607 39.2  UR 08SB0330406

42.1  UR 08SB0330406-D
METHACRYLONITRILE             1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002

0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406
1.05  U 08SB0330406-D

METHYL IODIDE                 1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002
0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406

1.05  U 08SB0330406-D
METHYL METHACRYLATE           1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002

0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406
1.05  U 08SB0330406-D
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
03 03 03 03 03 03

08SB018 08SB020 08SB021 08SB024 08SB032 08SB033
10/3/2005 10/3/2005 10/3/2005 10/3/2005 10/4/2005 10/4/2005

METHYL TERT-BUTYL ETHER       1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002
0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406

1.05  U 08SB0330406-D
METHYLENE CHLORIDE            4  J 08SS0180002 1.09  UJ 08SS0200002 1  UJ 08SS0210002 1.32  UJ 08SS0240002 1.14  UJ 08SS0320002 2  J 08SS0330002

0.968  UJ 08SB0180204 0.964  UJ 08SB0200204 1  UJ 08SB0210204 1.2  UJ 08SB0240203 0.926  UJ 08SB0320607 0.98  UJ 08SB0330406
1.05  UJ 08SB0330406-D

PROPIONITRILE                 11.1  UR 08SS0180002 10.9  UR 08SS0200002 10.0  UR 08SS0210002 13.2  UR 08SS0240002 11.4  UR 08SS0320002 9.3  UR 08SS0330002
9.7  UR 08SB0180204 9.6  UR 08SB0200204 10.0  UR 08SB0210204 12.0  UR 08SB0240203 9.3  UR 08SB0320607 9.8  UR 08SB0330406

10.5  UR 08SB0330406-D
STYRENE                       1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002

0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406
1.05  U 08SB0330406-D

TETRACHLOROETHENE             1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002
0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406

1.05  U 08SB0330406-D
TOLUENE                       1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002

0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406
1.05  U 08SB0330406-D

TOTAL XYLENES                 1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002
0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406

1.05  U 08SB0330406-D
TRANS-1,2-DICHLOROETHENE      1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002

0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406
1.05  U 08SB0330406-D

TRANS-1,3-DICHLOROPROPENE     1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002
0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406

1.05  U 08SB0330406-D
TRANS-1,4-DICHLORO-2-BUTENE   1.11  UJ 08SS0180002 1.09  U 08SS0200002 1  UJ 08SS0210002 1.32  UJ 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002

0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406
1.05  U 08SB0330406-D

TRICHLOROETHENE               1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002
0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406

1.05  U 08SB0330406-D
TRICHLOROFLUOROMETHANE        1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002

0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406
1.05  U 08SB0330406-D

VINYL ACETATE                 1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002
0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406

1.05  U 08SB0330406-D
VINYL CHLORIDE                1.11  U 08SS0180002 1.09  U 08SS0200002 1  U 08SS0210002 1.32  U 08SS0240002 1.14  U 08SS0320002 0.93  U 08SS0330002

0.968  U 08SB0180204 0.964  UJ 08SB0200204 1  U 08SB0210204 1.2  U 08SB0240203 0.926  U 08SB0320607 0.98  U 08SB0330406
1.05  U 08SB0330406-D
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Area of Concern
Sampling Round
Location
Sample Date
Volatile Organics (ug/kg)
1,1,1,2-TETRACHLOROETHANE 0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002

0.984  U 08SB0350305 0.977  U 08SB0400204
1,1,1-TRICHLOROETHANE         0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002

0.984  U 08SB0350305 0.977  U 08SB0400204
1,1,2,2-TETRACHLOROETHANE     0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002

0.984  U 08SB0350305 0.977  U 08SB0400204
1,1,2-TRICHLOROETHANE         0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002

0.984  U 08SB0350305 0.977  U 08SB0400204
1,1-DICHLOROETHANE            0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002

0.984  U 08SB0350305 0.977  U 08SB0400204
1,1-DICHLOROETHENE            0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002

0.984  U 08SB0350305 0.977  U 08SB0400204
1,2,3-TRICHLOROPROPANE        0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002

0.984  U 08SB0350305 0.977  U 08SB0400204
1,2-DIBROMO-3-CHLOROPROPANE   0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002

0.984  U 08SB0350305 0.977  U 08SB0400204
1,2-DIBROMOETHANE             0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002

0.984  U 08SB0350305 0.977  U 08SB0400204
1,2-DICHLOROETHANE            0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002

0.984  U 08SB0350305 0.977  U 08SB0400204
1,2-DICHLOROPROPANE           0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002

0.984  U 08SB0350305 0.977  U 08SB0400204
2-BUTANONE                    0.979  U 08SS0350002 0.974  U 08SS0360002 3  J 08SS037000 2  J 08SS0380002 4  J 08SS0390002 0.943  U 08SS0400002

0.984  U 08SB0350305 0.977  U 08SB0400204
2-HEXANONE                    0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002

0.984  U 08SB0350305 0.977  U 08SB0400204
3-CHLOROPROPENE               0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002

0.984  U 08SB0350305 0.977  U 08SB0400204
4-METHYL-2-PENTANONE          0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002

0.984  U 08SB0350305 0.977  U 08SB0400204
ACETONE                       0.979  UJ 08SS0350002 3  U 08SS0360002 17  U 08SS037000 14  U 08SS0380002 27  U 08SS0390002 0.943  UR 08SS0400002

4  J 08SB0350305 0.977  UR 08SB0400204
ACETONITRILE                  9.8  UR 08SS0350002 39  UR 08SS0360002 42.8  UR 08SS037000 47.8  UR 08SS0380002 41.5  UR 08SS0390002 9.4  UR 08SS0400002

9.8  UR 08SB0350305 9.8  UR 08SB0400204
ACROLEIN                      0.979  UR 08SS0350002 0.974  UR 08SS0360002 1.07  UR 08SS037000 1.2  UR 08SS0380002 1.04  UR 08SS0390002 0.943  UR 08SS0400002

0.984  UR 08SB0350305 0.977  UR 08SB0400204
ACRYLONITRILE                 0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002

0.984  U 08SB0350305 0.977  U 08SB0400204
BENZENE                       0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002

0.984  U 08SB0350305 0.977  U 08SB0400204

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
03 03 03 03 03 03

08SB035 08SB036 08SB037 08SB038 08SB039 08SB040
10/2/2005 9/27/2005 9/27/2005 9/27/2005 9/27/2005 10/4/2005
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
03 03 03 03 03 03

08SB035 08SB036 08SB037 08SB038 08SB039 08SB040
10/2/2005 9/27/2005 9/27/2005 9/27/2005 9/27/2005 10/4/2005

BROMODICHLOROMETHANE          0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002
0.984  U 08SB0350305 0.977  U 08SB0400204

BROMOFORM                     0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002
0.984  U 08SB0350305 0.977  UJ 08SB0400204

BROMOMETHANE                  0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002
0.984  U 08SB0350305 0.977  U 08SB0400204

CARBON DISULFIDE              0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002
0.984  U 08SB0350305 0.977  U 08SB0400204

CARBON TETRACHLORIDE          0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002
0.984  U 08SB0350305 0.977  U 08SB0400204

CHLOROBENZENE                 0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002
0.984  U 08SB0350305 0.977  U 08SB0400204

CHLORODIBROMOMETHANE          0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002
0.984  U 08SB0350305 0.977  U 08SB0400204

CHLOROETHANE                  0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002
0.984  U 08SB0350305 0.977  U 08SB0400204

CHLOROFORM                    0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002
0.984  U 08SB0350305 0.977  U 08SB0400204

CHLOROMETHANE                 0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002
0.984  U 08SB0350305 0.977  U 08SB0400204

CHLOROPRENE                   0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002
0.984  U 08SB0350305 0.977  U 08SB0400204

CIS-1,2-DICHLOROETHENE        0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002
0.984  U 08SB0350305 1  J 08SB0400204

CIS-1,3-DICHLOROPROPENE       0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002
0.984  U 08SB0350305 0.977  U 08SB0400204

DIBROMOMETHANE                0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002
0.984  U 08SB0350305 0.977  U 08SB0400204

DICHLORODIFLUOROMETHANE       0.979  U 08SS0350002 0.974  UJ 08SS0360002 1.07  UJ 08SS037000 1.2  UJ 08SS0380002 1.04  UJ 08SS0390002 0.943  U 08SS0400002
0.984  U 08SB0350305 0.977  U 08SB0400204

ETHYL METHACRYLATE            0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002
0.984  U 08SB0350305 0.977  U 08SB0400204

ETHYLBENZENE                  0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002
0.984  U 08SB0350305 0.977  U 08SB0400204

ISOBUTANOL                    39.2  UR 08SS0350002 39  UR 08SS0360002 42.8  UR 08SS037000 47.8  UR 08SS0380002 41.5  UR 08SS0390002 37.7  UR 08SS0400002
39.4  UR 08SB0350305 39.1  UR 08SB0400204

METHACRYLONITRILE             0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002
0.984  U 08SB0350305 0.977  U 08SB0400204

METHYL IODIDE                 0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002
0.984  U 08SB0350305 0.977  U 08SB0400204

METHYL METHACRYLATE           0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002
0.984  U 08SB0350305 0.977  U 08SB0400204

METHYL TERT-BUTYL ETHER       0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002



APPENDIX TABLE G-1a
RESULTS FOR CHEMICALS ANALYZED IN GRASS AND GRAVEL SOIL SAMPLES

SWMU 08 - BUILDING 106 POND
NSWC CRANE

CRANE, INDIANA
PAGE 42 OF 49

Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
03 03 03 03 03 03

08SB035 08SB036 08SB037 08SB038 08SB039 08SB040
10/2/2005 9/27/2005 9/27/2005 9/27/2005 9/27/2005 10/4/2005

0.984  U 08SB0350305 0.977  U 08SB0400204
METHYLENE CHLORIDE            0.979  UJ 08SS0350002 0.974  UJ 08SS0360002 1.07  UJ 08SS037000 1.2  UJ 08SS0380002 1.04  UJ 08SS0390002 1  J 08SS0400002

0.984  UJ 08SB0350305 0.977  UJ 08SB0400204
PROPIONITRILE                 9.79  UR 08SS0350002 39  UR 08SS0360002 42.8  UR 08SS037000 47.8  UR 08SS0380002 41.5  UR 08SS0390002 9.4  UR 08SS0400002

9.84  UR 08SB0350305 9.8  UR 08SB0400204
STYRENE                       0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002

0.984  U 08SB0350305 0.977  U 08SB0400204
TETRACHLOROETHENE             0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002

0.984  U 08SB0350305 0.977  U 08SB0400204
TOLUENE                       0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002

0.984  U 08SB0350305 0.977  U 08SB0400204
TOTAL XYLENES                 0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002

0.984  U 08SB0350305 0.977  U 08SB0400204
TRANS-1,2-DICHLOROETHENE      0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002

0.984  U 08SB0350305 0.977  U 08SB0400204
TRANS-1,3-DICHLOROPROPENE     0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002

0.984  U 08SB0350305 0.977  U 08SB0400204
TRANS-1,4-DICHLORO-2-BUTENE   0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002

0.984  U 08SB0350305 0.977  U 08SB0400204
TRICHLOROETHENE               0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002

0.984  U 08SB0350305 0.977  U 08SB0400204
TRICHLOROFLUOROMETHANE        0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002

0.984  U 08SB0350305 0.977  U 08SB0400204
VINYL ACETATE                 0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002

0.984  U 08SB0350305 0.977  U 08SB0400204
VINYL CHLORIDE                0.979  U 08SS0350002 0.974  U 08SS0360002 1.07  U 08SS037000 1.2  U 08SS0380002 1.04  U 08SS0390002 0.943  U 08SS0400002

0.984  U 08SB0350305 0.977  U 08SB0400204



APPENDIX TABLE G-1a
RESULTS FOR CHEMICALS ANALYZED IN GRASS AND GRAVEL SOIL SAMPLES

SWMU 08 - BUILDING 106 POND
NSWC CRANE

CRANE, INDIANA
PAGE 43 OF 49

Area of Concern
Sampling Round
Location
Sample Date
Volatile Organics (ug/kg)
1,1,1,2-TETRACHLOROETHANE 0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204

1.0  U 08SB0510204-D
1,1,1-TRICHLOROETHANE         0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204

1.0  U 08SB0510204-D
1,1,2,2-TETRACHLOROETHANE     0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204

1.0  U 08SB0510204-D
1,1,2-TRICHLOROETHANE         0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204

1.0  U 08SB0510204-D
1,1-DICHLOROETHANE            0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204

1.0  U 08SB0510204-D
1,1-DICHLOROETHENE            0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204

1.0  U 08SB0510204-D
1,2,3-TRICHLOROPROPANE        0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204

1.0  U 08SB0510204-D
1,2-DIBROMO-3-CHLOROPROPANE   0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204

1.0  U 08SB0510204-D
1,2-DIBROMOETHANE             0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204

1.0  U 08SB0510204-D
1,2-DICHLOROETHANE            0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204

1.0  U 08SB0510204-D
1,2-DICHLOROPROPANE           0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204

1.0  U 08SB0510204-D
2-BUTANONE                    0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204

1.0  U 08SB0510204-D
2-HEXANONE                    0.93  U 08SB0460608 0.94  UJ 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204

1.0  U 08SB0510204-D
3-CHLOROPROPENE               0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204

1.0  U 08SB0510204-D
4-METHYL-2-PENTANONE          0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204

1.0  U 08SB0510204-D
ACETONE                       1.9  U 08SB0460608 4.8  U 08SB0470608 29  U 08SB0480507 100  J 08SB0490507 25  J 08SB0500608 55  J 08SB0510204

62  J 08SB0510204-D
ACROLEIN                      0.93  UR 08SB0460608 0.94  UR 08SB0470608 0.88  UR 08SB0480507 1.0  UR 08SB0490507 1.1  UR 08SB0500608 0.95  UR 08SB0510204

1.0  UR 08SB0510204-D
ACRYLONITRILE                 0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204

1.0  U 08SB0510204-D
BENZENE                       0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 1.5  J 08SB0510204

1.0  U 08SB0510204-D
BROMODICHLOROMETHANE          0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204

1.0  U 08SB0510204-D

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
04 04 04 04 04 04

08SB046 08SB047/TW018 08SB048/TW008 08SB049 08SB050 08SB051
10/24/2006 10/24/2006 10/24/2006 10/24/2006 10/24/2006 10/24/2006
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
04 04 04 04 04 04

08SB046 08SB047/TW018 08SB048/TW008 08SB049 08SB050 08SB051
10/24/2006 10/24/2006 10/24/2006 10/24/2006 10/24/2006 10/24/2006

BROMOFORM                     0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204
1.0  U 08SB0510204-D

BROMOMETHANE                  0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204
1.0  U 08SB0510204-D

CARBON DISULFIDE              0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204
1.0  U 08SB0510204-D

CARBON TETRACHLORIDE          0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204
1.0  U 08SB0510204-D

CHLOROBENZENE                 0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204
1.0  U 08SB0510204-D

CHLORODIBROMOMETHANE          0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204
1.0  U 08SB0510204-D

CHLOROETHANE                  0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204
1.0  U 08SB0510204-D

CHLOROFORM                    0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204
1.0  U 08SB0510204-D

CHLOROMETHANE                 0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204
1.0  U 08SB0510204-D

CHLOROPRENE                   0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204
1.0  U 08SB0510204-D

CIS-1,2-DICHLOROETHENE        0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 1.9  J 08SB0510204
1.0  U 08SB0510204-D

CIS-1,3-DICHLOROPROPENE       0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204
1.0  U 08SB0510204-D

DIBROMOMETHANE                0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204
1.0  U 08SB0510204-D

DICHLORODIFLUOROMETHANE       0.93  UJ 08SB0460608 0.94  U 08SB0470608 0.88  UJ 08SB0480507 1.0  UJ 08SB0490507 1.1  UJ 08SB0500608 0.95  UJ 08SB0510204
1.0  UJ 08SB0510204-D

ETHYL METHACRYLATE            0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204
1.0  U 08SB0510204-D

ETHYLBENZENE                  0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 440  J 08SB0510204
2.9  J 08SB0510204-D

METHACRYLONITRILE             9.3  U 08SB0460608 9.4  U 08SB0470608 8.8  U 08SB0480507 10  U 08SB0490507 11  U 08SB0500608 9.5  U 08SB0510204
10  U 08SB0510204-D

METHYL IODIDE                 0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204
1.0  U 08SB0510204-D

METHYL METHACRYLATE           0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204
1.0  U 08SB0510204-D

METHYL TERT-BUTYL ETHER       0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204
1.0  U 08SB0510204-D

METHYLENE CHLORIDE            2.0  U 08SB0460608 9.3  U 08SB0470608 12  U 08SB0480507 2.0  U 08SB0490507 5.0  U 08SB0500608 2.4  U 08SB0510204
5.3  U 08SB0510204-D

STYRENE                       0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
04 04 04 04 04 04

08SB046 08SB047/TW018 08SB048/TW008 08SB049 08SB050 08SB051
10/24/2006 10/24/2006 10/24/2006 10/24/2006 10/24/2006 10/24/2006

1.0  U 08SB0510204-D
TETRACHLOROETHENE             0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204

1.0  U 08SB0510204-D
TOLUENE                       0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 23  J 08SB0510204

5.4  J 08SB0510204-D
TOTAL XYLENES                 0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 3900  J 08SB0510204

91  J 08SB0510204-D
TRANS-1,2-DICHLOROETHENE      0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204

1.0  U 08SB0510204-D
TRANS-1,3-DICHLOROPROPENE     0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204

1.0  U 08SB0510204-D
TRANS-1,4-DICHLORO-2-BUTENE   0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204

1.0  U 08SB0510204-D
TRICHLOROETHENE               0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204

1.0  U 08SB0510204-D
TRICHLOROFLUOROMETHANE        0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204

1.0  U 08SB0510204-D
VINYL ACETATE                 0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204

1.0  U 08SB0510204-D
VINYL CHLORIDE                0.93  U 08SB0460608 0.94  U 08SB0470608 0.88  U 08SB0480507 1.0  U 08SB0490507 1.1  U 08SB0500608 0.95  U 08SB0510204

1.0  U 08SB0510204-D



APPENDIX TABLE G-1a
RESULTS FOR CHEMICALS ANALYZED IN GRASS AND GRAVEL SOIL SAMPLES

SWMU 08 - BUILDING 106 POND
NSWC CRANE

CRANE, INDIANA
PAGE 46 OF 49

Area of Concern
Sampling Round
Location
Sample Date
Volatile Organics (ug/kg) GRASS/GRAVEL
1,1,1,2-TETRACHLOROETHANE 0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
1,1,1-TRICHLOROETHANE         0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
1,1,2,2-TETRACHLOROETHANE     0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
1,1,2-TRICHLOROETHANE         0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
1,1-DICHLOROETHANE            0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 21 08SB0550709 3.2 08SB0560709 0.95  U 08SB0570608
1,1-DICHLOROETHENE            0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 2.6  J 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
1,2,3-TRICHLOROPROPANE        0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
1,2-DIBROMO-3-CHLOROPROPANE   0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
1,2-DIBROMOETHANE             0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
1,2-DICHLOROETHANE            0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
1,2-DICHLOROPROPANE           0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
2-BUTANONE                    0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
2-HEXANONE                    0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
3-CHLOROPROPENE               0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
4-METHYL-2-PENTANONE          0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
ACETONE                       19  J 08SB0520103 71  J 08SB0530507 20  J 08SB0540204 55  J 08SB0550709 13  U 08SB0560709 46  J 08SB0570608
ACROLEIN                      0.97  UR 08SB0520103 0.99  UR 08SB0530507 0.96  UR 08SB0540204 1.1  UR 08SB0550709 0.92  UR 08SB0560709 0.95  UR 08SB0570608
ACRYLONITRILE                 0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
BENZENE                       0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
BROMODICHLOROMETHANE          0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
BROMOFORM                     0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
BROMOMETHANE                  0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
CARBON DISULFIDE              0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
CARBON TETRACHLORIDE          0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
CHLOROBENZENE                 0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
CHLORODIBROMOMETHANE          0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
CHLOROETHANE                  0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
CHLOROFORM                    0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
CHLOROMETHANE                 0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
CHLOROPRENE                   0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
CIS-1,2-DICHLOROETHENE        0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
CIS-1,3-DICHLOROPROPENE       0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
DIBROMOMETHANE                0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
DICHLORODIFLUOROMETHANE       0.97  UJ 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
ETHYL METHACRYLATE            0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
ETHYLBENZENE                  0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
METHACRYLONITRILE             9.7  U 08SB0520103 9.9  U 08SB0530507 9.6  U 08SB0540204 11  U 08SB0550709 9.2  U 08SB0560709 9.5  U 08SB0570608
METHYL IODIDE                 0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
METHYL METHACRYLATE           0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
METHYL TERT-BUTYL ETHER       0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
METHYLENE CHLORIDE            5.3  U 08SB0520103 0.99  U 08SB0530507 1.3  U 08SB0540204 1.3  U 08SB0550709 5.4  U 08SB0560709 0.95  U 08SB0570608
STYRENE                       0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
04 04 04 04 04 04

08SB052 08SB053/TW009 08SB054 08SB055/TW011 08SB056/TW012 08SB057/TW013
10/24/2006 10/23/2006 10/23/2006 10/23/2006 10/23/2006 10/23/2006
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Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
04 04 04 04 04 04

08SB052 08SB053/TW009 08SB054 08SB055/TW011 08SB056/TW012 08SB057/TW013
10/24/2006 10/23/2006 10/23/2006 10/23/2006 10/23/2006 10/23/2006

TETRACHLOROETHENE             0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
TOLUENE                       0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
TOTAL XYLENES                 4.2 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
TRANS-1,2-DICHLOROETHENE      0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
TRANS-1,3-DICHLOROPROPENE     0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
TRANS-1,4-DICHLORO-2-BUTENE   0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
TRICHLOROETHENE               0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
TRICHLOROFLUOROMETHANE        0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
VINYL ACETATE                 0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
VINYL CHLORIDE                0.97  U 08SB0520103 0.99  U 08SB0530507 0.96  U 08SB0540204 1.1  U 08SB0550709 0.92  U 08SB0560709 0.95  U 08SB0570608
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Area of Concern
Sampling Round
Location
Sample Date
Volatile Organics (ug/kg)
1,1,1,2-TETRACHLOROETHANE 0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  UJ 08SB0620406
1,1,1-TRICHLOROETHANE         0.93  U 08SB0580709 1.8  J 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  UJ 08SB0620406
1,1,2,2-TETRACHLOROETHANE     0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
1,1,2-TRICHLOROETHANE         0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
1,1-DICHLOROETHANE            0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  UJ 08SB0620406
1,1-DICHLOROETHENE            0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
1,2,3-TRICHLOROPROPANE        0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
1,2-DIBROMO-3-CHLOROPROPANE   0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
1,2-DIBROMOETHANE             0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
1,2-DICHLOROETHANE            0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
1,2-DICHLOROPROPANE           0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
2-BUTANONE                    0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
2-HEXANONE                    0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
3-CHLOROPROPENE               0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
4-METHYL-2-PENTANONE          0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
ACETONE                       18  J 08SB0580709 80  J 08SB0590709 89  J 08SB0600709 13  U 08SB0610507 78  J 08SB0620406
ACROLEIN                      0.93  UR 08SB0580709 0.89  UR 08SB0590709 0.92  UR 08SB0600709 0.98  UR 08SB0610507 0.98  UR 08SB0620406
ACRYLONITRILE                 0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
BENZENE                       0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  UJ 08SB0620406
BROMODICHLOROMETHANE          0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
BROMOFORM                     0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
BROMOMETHANE                  0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
CARBON DISULFIDE              0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
CARBON TETRACHLORIDE          0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
CHLOROBENZENE                 0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  UJ 08SB0620406
CHLORODIBROMOMETHANE          0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
CHLOROETHANE                  0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
CHLOROFORM                    0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
CHLOROMETHANE                 0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
CHLOROPRENE                   0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
CIS-1,2-DICHLOROETHENE        0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
CIS-1,3-DICHLOROPROPENE       0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
DIBROMOMETHANE                0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  UJ 08SB0620406
DICHLORODIFLUOROMETHANE       0.93  UJ 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
ETHYL METHACRYLATE            0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
ETHYLBENZENE                  0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  UJ 08SB0620406
METHACRYLONITRILE             9.3  U 08SB0580709 8.9  U 08SB0590709 9.2  U 08SB0600709 9.8  U 08SB0610507 9.8  U 08SB0620406
METHYL IODIDE                 0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
METHYL METHACRYLATE           0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
METHYL TERT-BUTYL ETHER       0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
METHYLENE CHLORIDE            0.93  U 08SB0580709 2.2  U 08SB0590709 1.5  U 08SB0600709 3.1  U 08SB0610507 1.5  U 08SB0620406
STYRENE                       0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  UJ 08SB0620406

GRASS/GRAVELGRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
04 04 0404 04

08SB059/TW01408SB058 08SB060/TW015 08SB061/TW016 08SB062/TW017
10/23/2006 10/23/2006 10/23/200610/24/2006 10/23/2006



APPENDIX TABLE G-1a
RESULTS FOR CHEMICALS ANALYZED IN GRASS AND GRAVEL SOIL SAMPLES

SWMU 08 - BUILDING 106 POND
NSWC CRANE

CRANE, INDIANA
PAGE 49 OF 49

Area of Concern
Sampling Round
Location
Sample Date

GRASS/GRAVELGRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL GRASS/GRAVEL
04 04 0404 04

08SB059/TW01408SB058 08SB060/TW015 08SB061/TW016 08SB062/TW017
10/23/2006 10/23/2006 10/23/200610/24/2006 10/23/2006

TETRACHLOROETHENE             0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  UJ 08SB0620406
TOLUENE                       0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  UJ 08SB0620406
TOTAL XYLENES                 1.2  J 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  UJ 08SB0620406
TRANS-1,2-DICHLOROETHENE      0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
TRANS-1,3-DICHLOROPROPENE     0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  UJ 08SB0620406
TRANS-1,4-DICHLORO-2-BUTENE   0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
TRICHLOROETHENE               0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  UJ 08SB0620406
TRICHLOROFLUOROMETHANE        0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
VINYL ACETATE                 0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406
VINYL CHLORIDE                0.93  U 08SB0580709 0.89  U 08SB0590709 0.92  U 08SB0600709 0.98  U 08SB0610507 0.98  U 08SB0620406

µg/kg = micrigram per killogram
µg/L = microgram per liter
mg/kg = milligram per kilogram
MEQ/100 = milliequivalents per 100 mL
mL = milliliter
S.U. = Standard units









































































































































































































TABLE G-4

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION

SWMU 13 (MINE FILL B)
NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 45

STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

SAMPLING ROUND 01 03 01 01 01 01 01 01 01 01 01 01
LOCATION 13SW/SD01 13SW/SD01 13SW/SD02 13SW/SD03 13SW/SD04 13SW/SD05 13SW/SD05 13SW/SD06 13SW/SD07 13SW/SD08 13SW/SD09 13SW/SD10
SAMPLE NUMBER 13SD0101 13SD0102 13SD0201 13SD0301 13SD0401 13SD0501 13SD0501-D 13SD0601 13SD0701 13SD0801 13SD0901 13SD1001
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3
SAMPLE DATE 3/29/2003 10/7/2004 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003
Semivolatile Organics  (ug/kg)
1,2,4,5-TETRACHLOROBENZENE 83  U 87  U 79  U
1,2,4-TRICHLOROBENZENE 83  U 87  U 79  U
1,2-DICHLOROBENZENE 83  U 87  U 79  U
1,3-DICHLOROBENZENE 83  U 87  U 79  U
1,4-DICHLOROBENZENE 83  U 87  U 79  U
1,4-NAPHTHOQUINONE 83  U 87  U 79  U
1,4-PHENYLENEDIAMINE 83  UJ 87  UJ 79  UJ
1-NAPHTHYLAMINE 83  U 87  U 79  U
2,2'-OXYBIS(1-CHLOROPROPANE) 83  U 87  U 79  U
2,3,4,6-TETRACHLOROPHENOL 83  U 87  U 79  U
2,4,5-TRICHLOROPHENOL 83  U 87  U 79  U
2,4,6-TRICHLOROPHENOL 83  U 87  U 79  U
2,4-DICHLOROPHENOL 83  U 87  U 79  U
2,4-DIMETHYLPHENOL 83  U 87  U 79  U
2,4-DINITROPHENOL 83  U 87  U 79  U
2,6-DICHLOROPHENOL 83  U 87  U 79  U
2-ACETYLAMINOFLUORENE 83  U 87  U 79  U
2-CHLORONAPHTHALENE 83  U 87  U 79  U
2-CHLOROPHENOL 83  U 87  U 79  U
2-METHYLNAPHTHALENE 4.1  U 4.3  U 3.9  U
2-METHYLPHENOL 83  U 87  U 79  U
2-NAPHTHYLAMINE 83  U 87  U 79  U
2-NITROANILINE 83  U 87  U 79  U
2-NITROPHENOL 83  U 87  U 79  U
2-PICOLINE 83  U 87  U 79  U
3&4-METHYLPHENOL 83  U 87  U 79  U
3,3'-DICHLOROBENZIDINE 83  U 87  U 79  U
3,3'-DIMETHYLBENZIDINE 83  U 87  U 79  U
3-METHYLCHOLANTHRENE 83  U 87  U 79  U
3-NITROANILINE 83  U 87  U 79  U
4,6-DINITRO-2-METHYLPHENOL 83  U 87  U 79  U
4-AMINOBIPHENYL 83  U 87  U 79  U
4-BROMOPHENYL PHENYL ETHER 83  U 87  U 79  U
4-CHLORO-3-METHYLPHENOL 83  U 87  U 79  U
4-CHLOROANILINE 83  U 87  U 79  U
4-CHLOROPHENYL PHENYL ETHER 83  U 87  U 79  U
4-NITROANILINE 83  U 87  U 79  U
4-NITROPHENOL 83  U 87  U 79  U
4-NITROQUINOLINE-1-OXIDE 83  UR 87  UR 79  UR
5-NITRO-O-TOLUIDINE 83  U 87  U 79  U
7,12-DIMETHYLBENZ(A)ANTHRACENE 83  U 87  U 79  U



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION

SWMU 13 (MINE FILL B)
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 45

STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

SAMPLING ROUND 01 03 01 01 01 01 01 01 01 01 01 01
LOCATION 13SW/SD01 13SW/SD01 13SW/SD02 13SW/SD03 13SW/SD04 13SW/SD05 13SW/SD05 13SW/SD06 13SW/SD07 13SW/SD08 13SW/SD09 13SW/SD10
SAMPLE NUMBER 13SD0101 13SD0102 13SD0201 13SD0301 13SD0401 13SD0501 13SD0501-D 13SD0601 13SD0701 13SD0801 13SD0901 13SD1001
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3
SAMPLE DATE 3/29/2003 10/7/2004 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003
A,A-DIMETHYLPHENETHYLAMINE 83  UJ 87  UJ 79  UJ
ACENAPHTHENE 4.1  U 43  J 24
ACENAPHTHYLENE 4.1  U 4.3  U 3.9  U
ACETOPHENONE 83  U 87  U 79  U
ANILINE 83  U 87  U 79  U
ANTHRACENE 4.1  U 88 72
ARAMITE 83  UR 87  UR 79  UR
BENZO(A)ANTHRACENE 11 330 290  J
BENZO(A)PYRENE 15 360  J 390  J
BENZO(B)FLUORANTHENE 18 420  J 460  J
BENZO(G,H,I)PERYLENE 10 270  J 380  J
BENZO(K)FLUORANTHENE 10 250  J 210  J
BENZYL ALCOHOL 83  U 87  U 79  U
BIS(2-CHLOROETHOXY)METHANE 83  U 87  U 79  U
BIS(2-CHLOROETHYL)ETHER 83  U 87  U 79  U
BIS(2-ETHYLHEXYL)PHTHALATE 83  U 390  BU 250  BU
BUTYL BENZYL PHTHALATE 83  U 87  U 79  U
CHLOROBENZILATE 83  U 87  U 79  U
CHRYSENE 18 400 430  J
DI-N-BUTYL PHTHALATE 83  U 87  U 86  J
DI-N-OCTYL PHTHALATE 83  U 87  U 100  J
DIALLATE 83  U 87  U 79  U
DIBENZO(A,H)ANTHRACENE 4.1  U 66  J 74  J
DIBENZOFURAN 83  U 87  U 79  U
DIETHYL PHTHALATE 83  U 87  U 79  U
DIMETHYL PHTHALATE 83  U 87  U 79  U
DIPHENYLAMINE 83  U 87  U 79  U
ETHYL METHANE SULFONATE 83  U 87  U 79  U
FLUORANTHENE 44 860 830
FLUORENE 4.1  U 42  J 33
HEXACHLOROBENZENE 83  U 87  U 79  U
HEXACHLOROBUTADIENE 83  U 87  U 79  U
HEXACHLOROCYCLOPENTADIENE 83  U 87  UR 79  U
HEXACHLOROETHANE 83  U 87  U 79  U
HEXACHLOROPROPENE 83  U 87  U 79  U
INDENO(1,2,3-CD)PYRENE 8  J 220  J 290  J
ISODRIN 83  U 87  U 79  U
ISOPHORONE 83  U 87  U 79  U
ISOSAFROLE 83  U 87  U 79  U
KEPONE 83  UJ 87  UJ 79  UJ
METHAPYRILENE 83  UJ 87  UJ 79  UJ
METHYL METHANE SULFONATE 83  U 87  U 79  U



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION

SWMU 13 (MINE FILL B)
NSWC CRANE

CRANE, INDIANA
PAGE 3 OF 45

STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

SAMPLING ROUND 01 03 01 01 01 01 01 01 01 01 01 01
LOCATION 13SW/SD01 13SW/SD01 13SW/SD02 13SW/SD03 13SW/SD04 13SW/SD05 13SW/SD05 13SW/SD06 13SW/SD07 13SW/SD08 13SW/SD09 13SW/SD10
SAMPLE NUMBER 13SD0101 13SD0102 13SD0201 13SD0301 13SD0401 13SD0501 13SD0501-D 13SD0601 13SD0701 13SD0801 13SD0901 13SD1001
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3
SAMPLE DATE 3/29/2003 10/7/2004 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003
N-NITROSO-DI-N-BUTYLAMINE 83  U 87  U 79  U
N-NITROSO-DI-N-PROPYLAMINE 83  U 87  U 79  U
N-NITROSODIETHYLAMINE 83  U 87  U 79  U
N-NITROSODIMETHYLAMINE 83  U 87  U 79  U
N-NITROSOMETHYLETHYLAMINE 83  U 87  U 79  U
N-NITROSOMORPHOLINE 83  U 87  U 79  U
N-NITROSOPIPERIDINE 83  U 87  U 79  U
N-NITROSOPYRROLIDINE 83  U 87  U 79  U
NAPHTHALENE 4.1  U 6  J 6  J
O,O,O-TRIETHYL PHOSPHOROTHIOATE 83  U 87  U 79  U
O-TOLUIDINE 83  U 87  U 79  U
P-(DIMETHYLAMINO)AZOBENZENE 83  U 87  U 79  U
PENTACHLOROBENZENE 83  U 87  U 79  U
PENTACHLOROETHANE 83  U 87  U 79  U
PENTACHLORONITROBENZENE 83  U 87  U 79  U
PHENACETIN 83  U 87  U 79  U
PHENANTHRENE 27 570 620
PHENOL 83  U 87  U 79  U
PRONAMIDE 83  U 87  U 79  U
PYRENE 36 1000 1300  J
PYRIDINE 83  U 87  U 79  U
SAFROLE 83  U 87  U 79  U
Energetics  (mg/kg)
1,3,5-TRINITROBENZENE 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
1,3-DINITROBENZENE 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
2,4,6-TRINITROTOLUENE 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
2,4-DINITROTOLUENE 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
2,6-DINITROTOLUENE 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
2-AMINO-4,6-DINITROTOLUENE 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
2-NITROTOLUENE 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
3-NITROTOLUENE 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
4-AMINO-2,6-DINITROTOLUENE 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
4-NITROTOLUENE 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
HMX 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
NITROBENZENE 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
RDX 0.25  U 0.25  U 0.44  J 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
TETRYL 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
Herbicides  (ug/kg)
HEXACHLOROPHENE 0.75  U 0.75  U 0.71  U
PENTACHLOROPHENOL 0.56  U 0.58  U 2.1  J
PCBs (ug/kg)
AROCLOR-1016



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION

SWMU 13 (MINE FILL B)
NSWC CRANE

CRANE, INDIANA
PAGE 4 OF 45

STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

SAMPLING ROUND 01 03 01 01 01 01 01 01 01 01 01 01
LOCATION 13SW/SD01 13SW/SD01 13SW/SD02 13SW/SD03 13SW/SD04 13SW/SD05 13SW/SD05 13SW/SD06 13SW/SD07 13SW/SD08 13SW/SD09 13SW/SD10
SAMPLE NUMBER 13SD0101 13SD0102 13SD0201 13SD0301 13SD0401 13SD0501 13SD0501-D 13SD0601 13SD0701 13SD0801 13SD0901 13SD1001
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3
SAMPLE DATE 3/29/2003 10/7/2004 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
Petroleum Hydrocarbons (mg/kg)
DIESEL RANGE ORGANICS
GASOLINE RANGE ORGANICS
OIL RANGE ORGANICS (C24-C40)
Field PCB Results (mg/kg)
TOTAL PCBS AS AROCLOR-1254
Inorganics  (mg/kg)
ALUMINUM 9280 9230  J 8580  J 10900 4250  J 7000  J 4760  J 3920  J 4810 5550  J 6430 1480
ANTIMONY 1.8  J 2.2  J 0.38  U 0.27  U 0.51  U 0.19  U 0.74  U 0.8  J 0.27  U 0.34  U 0.45  U 0.16  U
ARSENIC 6.5  J 24.8  J 6.5  J 8.2  J 10.7  J 5.7  J 6.4  J 5.7  J 3.7  J 9.1  J 6.1  J 3.7  J
BARIUM 364  J 693  J 79.7  J 97.4  J 34.4  J 61.4  J 76.4  J 45.1  J 28.5  J 62.5  J 49.6  J 104  J
BERYLLIUM 0.52  U 0.65  U 0.79  J 0.67  J 1.3  J 0.63  J 0.38  U 0.37  U 0.18  U 0.71  J 0.74  J 0.88  J
CADMIUM 3.5  J 3.9  J 0.55  J 0.45  U 0.36  U 0.35  U 0.65  J 0.41  J 0.66  J 0.62  J 0.43  J 0.36  U
CALCIUM 38500  J 66000  J 2140  J 2020  J 1120  J 1490  J 116000  J 71000  J 45700  J 14800  J 6720  J 977  J
CHROMIUM 156  J 165  J 12.1  J 15.2  J 18  J 9  J 18  J 11.6  J 9.2  J 14.8  J 12.4  J 7.9  J
COBALT 8.1  J 11.1  J 10.9  J 18.5  J 9.3  J 15.9  J 9.6  J 10  J 3.5  J 8.2  J 11.7  J 10.3  J
COPPER 52.1  J 25.9  J 13.9  J 11.7  J 13.7  J 10.6  J 17.4  J 12.7  J 16.6  J 19.2  J 11.9  J 7  J
IRON 21300  J 55500  J 16700  J 22200  J 46100  J 20800  J 15600  J 17500  J 9900  J 26100  J 34800  J 1990  J
LEAD 471  J 521  J 18.6  J 21.4  J 15  J 11.7  J 64.9  J 23.9  J 31.4  J 17  J 17.6  J 11  J
LITHIUM 8.1  J 7.8  J 8.2  J 2.1  J 6.4  J 5.5  J 4.1  J 4.3  J 3.6  J 7.3  J 10.1  J
MAGNESIUM 3830  J 6640  J 969  J 1200  J 292  J 908  J 7490  J 4810  J 7540  J 2120  J 2450  J 983  J
MANGANESE 204  J 249  J 641  J 1580  J 302  J 747  J 570  J 773  J 147  J 591  J 284  J 67.5  J
MERCURY 0.16  J 0.076  U 0.044  U 0.037  J 0.01  U 0.024  U 0.022  U 0.015  U 0.015  J 0.036  U 0.013  J 0.029  J
NICKEL 16.1  J 17.6  J 11.3  J 12.8  J 13.5  J 13.5  J 13.6  J 10.4  J 7.9  J 12  J 13.5  J 19.3  J
POTASSIUM 614  J 806  J 394  J 561  J 417  J 319  J 303  J 252  J 317  J 451  J 413  J 442  J
SELENIUM 0.56  J 0.37  U 0.51  J 0.55  J 0.11  U 0.27  U 0.26  U 0.16  U 0.18  J 0.33  U 0.21  J 0.3  J
SILVER 0.1  U 0.07  U 0.39  U 0.03  U 0.08  U 0.06  U 0.04  U 0.13  U 0.02  UJ 0.09  U 0.02  UJ 0.02  UJ
SODIUM 41.9  U 79.6  U 75.9  U 126  U 25.2  U 29.7  U 126  J 81.3  J 334  J 71.4  U 22.6  U 25.8  U
STRONTIUM 39.9  J 7.3  J 6.5  J 4.5  J 5.5  J 122  J 70.2  J 52.5  J 18.1  J 8.5  J 5.5  J
THALLIUM 0.12  U 0.11  U 0.27  U 0.15  U 0.09  U 0.13  U 0.08  U 0.09  U 0.06  U 0.08  U 0.05  U 0.14  U
TIN 11.4  J 4.7  J 0.64  U 0.57  U 0.31  U 0.49  U 0.47  U 0.4  U 0.52  J 0.61  U 2  J 0.45  U
TITANIUM 68.1  J 93.1  J 92.4  J 27.4  J 91.5  J 84.5  J 67.2  J 78.2  J 52  J 42.8  J 68.6  J
VANADIUM 23.3  J 28.8  J 21.5  J 28.2  J 24.8  J 17.4  J 18.7  J 13.9  J 11.8  J 18.7  J 20.5  J 15.5  J
ZINC 541  J 490  J 67.8  J 41.4  J 40  J 97.2  J 52.9  J 43.1  J 58.1  J 78  J 386  U 37.7  J
AVS/SEM Parameters  (UMO/G)
ACID VOLATILE SULFIDE, SEM 0.49  J 0.88  J 0.85  J 0.62  J
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STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

SAMPLING ROUND 01 03 01 01 01 01 01 01 01 01 01 01
LOCATION 13SW/SD01 13SW/SD01 13SW/SD02 13SW/SD03 13SW/SD04 13SW/SD05 13SW/SD05 13SW/SD06 13SW/SD07 13SW/SD08 13SW/SD09 13SW/SD10
SAMPLE NUMBER 13SD0101 13SD0102 13SD0201 13SD0301 13SD0401 13SD0501 13SD0501-D 13SD0601 13SD0701 13SD0801 13SD0901 13SD1001
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3
SAMPLE DATE 3/29/2003 10/7/2004 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003
CADMIUM, SEM 0.002  U 0.001  U 0.004 0.004
COPPER, SEM 0.131  J 0.07  J 0.173  J 2.223  J
LEAD, SEM 0.067  J 0.03  J 0.196  J 0.061  J
MERCURY, SEM 0.00007  J 0.00004  J 0.00018  J 0.00004  UJ
NICKEL, SEM 0.048 0.111 0.041 0.028
SEM/AVS, SEM  (S.U.) 1.54 0.7 0.49 3.74
ZINC, SEM 0.503  J 0.407  J 0.296  U 0.426  U
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1) 15 9.9 10 12
PH  (S.U.) 7.2 5 7.6 7.4
TOTAL ORGANIC CARBON  (mg/kg) 15000  J 19000  J 3200  J 4400  J
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
Semivolatile Organics  (ug/kg)
1,2,4,5-TETRACHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,4-NAPHTHOQUINONE
1,4-PHENYLENEDIAMINE
1-NAPHTHYLAMINE
2,2'-OXYBIS(1-CHLOROPROPANE)
2,3,4,6-TETRACHLOROPHENOL
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,6-DICHLOROPHENOL
2-ACETYLAMINOFLUORENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYLNAPHTHALENE
2-METHYLPHENOL
2-NAPHTHYLAMINE
2-NITROANILINE
2-NITROPHENOL
2-PICOLINE
3&4-METHYLPHENOL
3,3'-DICHLOROBENZIDINE
3,3'-DIMETHYLBENZIDINE
3-METHYLCHOLANTHRENE
3-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
4-AMINOBIPHENYL
4-BROMOPHENYL PHENYL ETHER
4-CHLORO-3-METHYLPHENOL
4-CHLOROANILINE
4-CHLOROPHENYL PHENYL ETHER
4-NITROANILINE
4-NITROPHENOL
4-NITROQUINOLINE-1-OXIDE
5-NITRO-O-TOLUIDINE
7,12-DIMETHYLBENZ(A)ANTHRACENE

GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

01 01 01 01 01 01 01 01 01 01 01 01
13SD11 13SW/SD12 13SW/SD13 13SW/SD14 13SW/SD15 13SW/SD16 13SD17 13SD17 13SW/SD18 13SW/SD19 13SW/SD20 13SD21

13SD1101 13SD1201 13SD1301 13SD1401 13SD1501 13SD1601 13SD1701 13SD1701-D 13SD1801 13SD1901 13SD2001 13SD2101
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL

0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3
3/30/2003 3/30/2003 3/30/2003 3/30/2003 3/30/2003 3/30/2003 3/29/2003 3/29/2003 3/29/2003 3/30/2003 3/30/2003 3/30/2003
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
A,A-DIMETHYLPHENETHYLAMINE
ACENAPHTHENE
ACENAPHTHYLENE
ACETOPHENONE
ANILINE
ANTHRACENE
ARAMITE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BENZYL ALCOHOL
BIS(2-CHLOROETHOXY)METHANE
BIS(2-CHLOROETHYL)ETHER
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
CHLOROBENZILATE
CHRYSENE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
DIALLATE
DIBENZO(A,H)ANTHRACENE
DIBENZOFURAN
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
DIPHENYLAMINE
ETHYL METHANE SULFONATE
FLUORANTHENE
FLUORENE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
HEXACHLOROPROPENE
INDENO(1,2,3-CD)PYRENE
ISODRIN
ISOPHORONE
ISOSAFROLE
KEPONE
METHAPYRILENE
METHYL METHANE SULFONATE

GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

01 01 01 01 01 01 01 01 01 01 01 01
13SD11 13SW/SD12 13SW/SD13 13SW/SD14 13SW/SD15 13SW/SD16 13SD17 13SD17 13SW/SD18 13SW/SD19 13SW/SD20 13SD21

13SD1101 13SD1201 13SD1301 13SD1401 13SD1501 13SD1601 13SD1701 13SD1701-D 13SD1801 13SD1901 13SD2001 13SD2101
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL

0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3
3/30/2003 3/30/2003 3/30/2003 3/30/2003 3/30/2003 3/30/2003 3/29/2003 3/29/2003 3/29/2003 3/30/2003 3/30/2003 3/30/2003
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
N-NITROSO-DI-N-BUTYLAMINE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIETHYLAMINE
N-NITROSODIMETHYLAMINE
N-NITROSOMETHYLETHYLAMINE
N-NITROSOMORPHOLINE
N-NITROSOPIPERIDINE
N-NITROSOPYRROLIDINE
NAPHTHALENE
O,O,O-TRIETHYL PHOSPHOROTHIOATE
O-TOLUIDINE
P-(DIMETHYLAMINO)AZOBENZENE
PENTACHLOROBENZENE
PENTACHLOROETHANE
PENTACHLORONITROBENZENE
PHENACETIN
PHENANTHRENE
PHENOL
PRONAMIDE
PYRENE
PYRIDINE
SAFROLE
Energetics  (mg/kg)
1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
HMX
NITROBENZENE
RDX
TETRYL
Herbicides  (ug/kg)
HEXACHLOROPHENE
PENTACHLOROPHENOL
PCBs (ug/kg)
AROCLOR-1016

GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

01 01 01 01 01 01 01 01 01 01 01 01
13SD11 13SW/SD12 13SW/SD13 13SW/SD14 13SW/SD15 13SW/SD16 13SD17 13SD17 13SW/SD18 13SW/SD19 13SW/SD20 13SD21

13SD1101 13SD1201 13SD1301 13SD1401 13SD1501 13SD1601 13SD1701 13SD1701-D 13SD1801 13SD1901 13SD2001 13SD2101
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL

0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3
3/30/2003 3/30/2003 3/30/2003 3/30/2003 3/30/2003 3/30/2003 3/29/2003 3/29/2003 3/29/2003 3/30/2003 3/30/2003 3/30/2003

0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
1.9  J 0.8  J 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U

0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
2.2 0.25  U 0.25  U 0.25  U 0.71  J 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U

0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
Petroleum Hydrocarbons (mg/kg)
DIESEL RANGE ORGANICS
GASOLINE RANGE ORGANICS
OIL RANGE ORGANICS (C24-C40)
Field PCB Results (mg/kg)
TOTAL PCBS AS AROCLOR-1254
Inorganics  (mg/kg)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
STRONTIUM
THALLIUM
TIN
TITANIUM
VANADIUM
ZINC
AVS/SEM Parameters  (UMO/G)
ACID VOLATILE SULFIDE, SEM

GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

01 01 01 01 01 01 01 01 01 01 01 01
13SD11 13SW/SD12 13SW/SD13 13SW/SD14 13SW/SD15 13SW/SD16 13SD17 13SD17 13SW/SD18 13SW/SD19 13SW/SD20 13SD21

13SD1101 13SD1201 13SD1301 13SD1401 13SD1501 13SD1601 13SD1701 13SD1701-D 13SD1801 13SD1901 13SD2001 13SD2101
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL

0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3
3/30/2003 3/30/2003 3/30/2003 3/30/2003 3/30/2003 3/30/2003 3/29/2003 3/29/2003 3/29/2003 3/30/2003 3/30/2003 3/30/2003

9260  J 6860 5010 4160  J 10300 9140 10200  J 9800 7650 16200 7090  J 6600
0.52  U 0.55  U 0.47  U 0.13  U 0.26  U 0.25  U 0.24  U 0.21  U 0.35  U 0.23  U 0.23  U 0.29  U
9.4  J 11.7  J 17.5  J 0.53  U 16.9  J 11.4  J 6.2  J 7  J 8.2  J 7.5  J 11  J 8  J
67.6  J 257  J 152  J 148  J 65.4  J 113  J 94.1  J 109  J 79.5  J 102  J 77.9  J 102  J
0.63  J 1  J 0.96  J 0.53  J 1.4  J 1.4  J 0.7  J 0.79  J 0.93  J 1.6  J 0.95  J 0.77  J
0.91  J 0.81  J 4.1  J 0.17  U 0.25  U 0.37  U 0.38  U 0.5  J 0.39  U 0.45  U 0.46  J 0.52  J

33200  J 35400  J 89700  J 998  J 1650  J 767  J 6640  J 4220  J 1050  J 2440  J 1360  J 1560  J
15.4  J 32.7  J 49.6  J 16.2  J 24.9  J 21.5  J 11.3  J 16.1  J 24.9  J 13.5  J 36.5  J 10.3  J
6.8  J 20.6  J 20  J 1.8  J 15  J 18.9  J 11.8  J 13.2  J 17.9  J 107  J 18.2  J 16  J
12.5  J 10.7  J 11.3  J 8.9  J 24.1  J 13.6  J 11.5  J 14.9  J 11.8  J 12.2  J 14.9  J 13.2  J

25900  J 46300  J 83600  J 18400  J 25900  J 26900  J 18300  J 24800  J 24900  J 33100  J 36500  J 14900  J
20  J 21.4  J 38.1  J 4.2  J 14.8  J 20.5  J 13.7  J 15.5  J 19.2  J 20.1  J 20.7  J 19.2  J
7.2  J 6.5  J 4  J 4.3  J 28.4  J 17.5  J 7.7  J 7.7  J 6.1  J 38.8  J 9.7  J 5.3  J

2080  J 1450  J 5620  J 757  J 1840  J 1410  J 1990  J 1650  J 943  J 1050  J 717  J 825  J
372  J 6130  J 1760  J 65.3  J 247  J 1790  J 724  J 834  J 1290  J 2960  J 819  J 1440  J

0.028  U 0.032  J 0.019  J 0.01  U 0.022  J 0.041  J 0.028  U 0.022  J 0.028  J 0.036  J 0.029  U 0.03  J
8.6  J 14.9  J 13.6  J 8.6  J 35.5  J 33  J 12.8  J 15  J 13  J 45.5  J 18.6  J 11.7  J

2260  J 1130  J 538  J 1660  J 2390  J 807  J 523  J 563  J 392  J 599  J 482  J 367  J
0.29  U 0.3  J 0.22  J 0.02  U 0.34  J 0.51  J 0.27  U 0.36  J 0.43  J 0.54  J 0.45  J 0.38  J
0.05  U 0.02  UJ 0.02  UJ 0.03  U 0.02  UJ 0.02  UJ 0.07  U 0.02  U 0.08  U 0.03  U 0.06  U 0.02  UJ
113  J 47.1  U 39  U 38.8  U 53.5  U 26.2  U 30.7  U 29  U 43.8  U 63.6  U 48.3  U 62.5  U
77.1  J 28.2  J 64.2  J 10.3  J 10.1  J 6.3  J 11  J 7.6  J 4.1  J 7.4  J 6.4  J 5.2  J
0.11  U 0.15  U 0.06  U 0.09  U 0.11  U 0.13  U 0.15  U 0.14  U 0.13  U 0.17  U 0.12  U 0.13  U
0.53  U 12  J 0.46  U 0.75  J 0.66  J 0.5  U 0.52  U 0.51  J 0.46  U 0.46  U 0.4  U 0.42  U
62.7  J 60.2  J 67.9  J 72  J 13.8  J 45.1  J 110  J 81.4  J 72.3  J 67  J 66.6  J 77.4  J
23  J 39.1  J 44  J 16.2  J 17.6  J 21.7  J 21.9  J 25  J 26.1  J 21.5  J 26.2  J 19.7  J
116  J 138  U 216  U 7.9  J 65.3  J 46.3  J 62  J 77.1  J 31.7  J 75.9  J 40.4  J 33.4  U

0.25  J 0.66  J 0.67  J 0.23  J
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
CADMIUM, SEM
COPPER, SEM
LEAD, SEM
MERCURY, SEM
NICKEL, SEM
SEM/AVS, SEM  (S.U.)
ZINC, SEM
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1)
PH  (S.U.)
TOTAL ORGANIC CARBON  (mg/kg)

GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

01 01 01 01 01 01 01 01 01 01 01 01
13SD11 13SW/SD12 13SW/SD13 13SW/SD14 13SW/SD15 13SW/SD16 13SD17 13SD17 13SW/SD18 13SW/SD19 13SW/SD20 13SD21

13SD1101 13SD1201 13SD1301 13SD1401 13SD1501 13SD1601 13SD1701 13SD1701-D 13SD1801 13SD1901 13SD2001 13SD2101
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL

0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3
3/30/2003 3/30/2003 3/30/2003 3/30/2003 3/30/2003 3/30/2003 3/29/2003 3/29/2003 3/29/2003 3/30/2003 3/30/2003 3/30/2003

0.002 0.0014  U 0.001  U 0.001  U
0.055  J 0.036  J 0.061  J 0.075  J
0.033  J 0.006  U 0.035  J 0.047  J

0.00003  UJ 0.00054  J 0.00005  J 0.00009  J
0.021 0.022 0.02 0.078
2.6 0.09 0.17 0.87

0.538  J 0.031  U 0.285  U 0.113  U

18 13 16 12
7.9 7.1 7.8 7.2

2600  J 2500  J 17000  J 2600  J
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
Semivolatile Organics  (ug/kg)
1,2,4,5-TETRACHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,4-NAPHTHOQUINONE
1,4-PHENYLENEDIAMINE
1-NAPHTHYLAMINE
2,2'-OXYBIS(1-CHLOROPROPANE)
2,3,4,6-TETRACHLOROPHENOL
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,6-DICHLOROPHENOL
2-ACETYLAMINOFLUORENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYLNAPHTHALENE
2-METHYLPHENOL
2-NAPHTHYLAMINE
2-NITROANILINE
2-NITROPHENOL
2-PICOLINE
3&4-METHYLPHENOL
3,3'-DICHLOROBENZIDINE
3,3'-DIMETHYLBENZIDINE
3-METHYLCHOLANTHRENE
3-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
4-AMINOBIPHENYL
4-BROMOPHENYL PHENYL ETHER
4-CHLORO-3-METHYLPHENOL
4-CHLOROANILINE
4-CHLOROPHENYL PHENYL ETHER
4-NITROANILINE
4-NITROPHENOL
4-NITROQUINOLINE-1-OXIDE
5-NITRO-O-TOLUIDINE
7,12-DIMETHYLBENZ(A)ANTHRACENE

GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

01 03 01 02 02 02 02 02 02 02 02
13SW/SD22 13SW/SD22 13SD23 13SW/SD24 13SW/SD25 13SW/SD26 13SW/SD27 13SW/SD29 13SW/SD29 13SW/SD32 13SW/SD32
13SD2201 13SD2202 13SD2301 13SD2401 13SD2501 13SD2601 13SD2701 13SD2901 13SD2901-D 13SD3201 13SD3201-D
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP ORIG DUP

0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3
3/29/2003 10/7/2004 3/29/2003 10/23/2003 10/23/2003 10/23/2003 10/23/2003 10/22/2003 10/22/2003 10/24/2003 10/24/2003

6  J 4.4  U 4.5  U
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
A,A-DIMETHYLPHENETHYLAMINE
ACENAPHTHENE
ACENAPHTHYLENE
ACETOPHENONE
ANILINE
ANTHRACENE
ARAMITE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BENZYL ALCOHOL
BIS(2-CHLOROETHOXY)METHANE
BIS(2-CHLOROETHYL)ETHER
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
CHLOROBENZILATE
CHRYSENE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
DIALLATE
DIBENZO(A,H)ANTHRACENE
DIBENZOFURAN
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
DIPHENYLAMINE
ETHYL METHANE SULFONATE
FLUORANTHENE
FLUORENE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
HEXACHLOROPROPENE
INDENO(1,2,3-CD)PYRENE
ISODRIN
ISOPHORONE
ISOSAFROLE
KEPONE
METHAPYRILENE
METHYL METHANE SULFONATE

GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

01 03 01 02 02 02 02 02 02 02 02
13SW/SD22 13SW/SD22 13SD23 13SW/SD24 13SW/SD25 13SW/SD26 13SW/SD27 13SW/SD29 13SW/SD29 13SW/SD32 13SW/SD32
13SD2201 13SD2202 13SD2301 13SD2401 13SD2501 13SD2601 13SD2701 13SD2901 13SD2901-D 13SD3201 13SD3201-D
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP ORIG DUP

0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3
3/29/2003 10/7/2004 3/29/2003 10/23/2003 10/23/2003 10/23/2003 10/23/2003 10/22/2003 10/22/2003 10/24/2003 10/24/2003

4.3  U 4.4  U 4.5  U
4.3  U 4.4  U 4.5  U

4.3  U 4.4  U 4.5  U

10 19 25
12 23 34
21 32 44
12 19 27
7  J 10  J 18  J

15 24 39

4.3  U 4.4  U 4.5  U

29 54 72
4.3  U 4.4  U 4.5  U

9 16 20
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
N-NITROSO-DI-N-BUTYLAMINE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIETHYLAMINE
N-NITROSODIMETHYLAMINE
N-NITROSOMETHYLETHYLAMINE
N-NITROSOMORPHOLINE
N-NITROSOPIPERIDINE
N-NITROSOPYRROLIDINE
NAPHTHALENE
O,O,O-TRIETHYL PHOSPHOROTHIOATE
O-TOLUIDINE
P-(DIMETHYLAMINO)AZOBENZENE
PENTACHLOROBENZENE
PENTACHLOROETHANE
PENTACHLORONITROBENZENE
PHENACETIN
PHENANTHRENE
PHENOL
PRONAMIDE
PYRENE
PYRIDINE
SAFROLE
Energetics  (mg/kg)
1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
HMX
NITROBENZENE
RDX
TETRYL
Herbicides  (ug/kg)
HEXACHLOROPHENE
PENTACHLOROPHENOL
PCBs (ug/kg)
AROCLOR-1016

GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

01 03 01 02 02 02 02 02 02 02 02
13SW/SD22 13SW/SD22 13SD23 13SW/SD24 13SW/SD25 13SW/SD26 13SW/SD27 13SW/SD29 13SW/SD29 13SW/SD32 13SW/SD32
13SD2201 13SD2202 13SD2301 13SD2401 13SD2501 13SD2601 13SD2701 13SD2901 13SD2901-D 13SD3201 13SD3201-D
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP ORIG DUP

0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3
3/29/2003 10/7/2004 3/29/2003 10/23/2003 10/23/2003 10/23/2003 10/23/2003 10/22/2003 10/22/2003 10/24/2003 10/24/2003

4.3  U 4.4  U 4.5  U

17 24 29

25 47 71

0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
Petroleum Hydrocarbons (mg/kg)
DIESEL RANGE ORGANICS
GASOLINE RANGE ORGANICS
OIL RANGE ORGANICS (C24-C40)
Field PCB Results (mg/kg)
TOTAL PCBS AS AROCLOR-1254
Inorganics  (mg/kg)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
STRONTIUM
THALLIUM
TIN
TITANIUM
VANADIUM
ZINC
AVS/SEM Parameters  (UMO/G)
ACID VOLATILE SULFIDE, SEM

GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

01 03 01 02 02 02 02 02 02 02 02
13SW/SD22 13SW/SD22 13SD23 13SW/SD24 13SW/SD25 13SW/SD26 13SW/SD27 13SW/SD29 13SW/SD29 13SW/SD32 13SW/SD32
13SD2201 13SD2202 13SD2301 13SD2401 13SD2501 13SD2601 13SD2701 13SD2901 13SD2901-D 13SD3201 13SD3201-D
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP ORIG DUP

0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3
3/29/2003 10/7/2004 3/29/2003 10/23/2003 10/23/2003 10/23/2003 10/23/2003 10/22/2003 10/22/2003 10/24/2003 10/24/2003

18500 14400  J 11900 14100  J 13900  J 12500  J 8820  J 10300  J 12700  J
1.2  J 0.9  J 0.48  U 2.3  J 1.6  J 1.3  J 0.97  J 0.89  J 1.3  J
35.6  J 16.7  J 10.2  J 58.2  J 33.8  J 32.1  J 37.6  J 25.9  J 40.6  J
203  J 113  J 165  J 101  J 121  J 154  J 202  J 129  J 132  J
4.3  J 1.4  J 0.95  J 2.9  J 3.6  J 3.3  J 1.8  J 1.9  J 3.1  J
1.8  J 0.65  J 0.82  J 1.1  J 0.88  J 0.95  J 0.54  J 0.66  J 0.81  J

2310  J 1630  J 3400  J 766  J 1170  J 2670  J 892  J 1280  J 1300  J
140  J 35.4  J 12.7  J 228  J 57.6  J 86.9  J 46.7  J 37.7  J 80.6  J
70.2  J 58.1  J 28.5  J 24.2  J 63.5  J 68.7  J 34.6  J 36.9  J 37.3  J
32.4  J 12.1  J 17.8  J 21.6  J 19.7  J 18.3  J 17.6  J 14.4  J 18.7  J

171000  J 41900  J 19900  J 195000  J 121000  J 135000  J 81000  J 74300  J 123000  J
87.7  J 46.5  J 34.8  J 54.8  J 49.5  J 46.6  J 46.2  J 32.9  J 43.8  J
10.9  J 9.2  J
1110  J 1260  J 1290  J 457  J 823  J 735  J 513  J 825  J 693  J
4580  J 2980  J 4220  J 2220  J 4000  J 3580  J 3040  J 2700  J 3160  J
0.031  J 0.059  U 0.042  J 0.044  J 0.043  J 0.024  J 0.04  J 0.045  J 0.049  J
83.9  J 28.7  J 19.3  J 28.1  J 63.9  J 65.3  J 38.6  J 45.4  J 50.5  J
482  J 1130  J 629  J 622  J 1050  J 831  J 729  J 971  J 844  J
0.69  J 0.71  J 0.45  J 1.1  J 0.98  J 0.91  J 0.96  J 0.98  J 1.4  J
0.23  U 0.05  U 0.06  U 0.04  U 0.01  U 0.03  U 0.02  U 0.01  U 0.01  U
58.2  U 43.5  U 26.3  U 28.1  U 31.9  U 43  J 21.8  U 31.7  J 27.5  U
8.6  J 8.5  J

0.34  U 0.19  U 0.19  U 0.13  U 0.19  U 0.21  U 0.28  U 0.16  U 0.18  U
0.82  J 0.43  U 0.82  J 0.38  U 0.46  U 0.3  U 0.31  U 0.39  U 0.38  U
112  J 62.3  J 164  J 76.8  J 62.9  J 40.9  J 42.6  J 53.1  J
115  J 45.6  J 24.6  J 144  J 59.7  J 70.8  J 43.3  J 43.4  J 66.3  J
273  U 120  J 64.5  J 68.4  J 142  J 151  J 69.5  J 139  J 175  J
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
CADMIUM, SEM
COPPER, SEM
LEAD, SEM
MERCURY, SEM
NICKEL, SEM
SEM/AVS, SEM  (S.U.)
ZINC, SEM
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1)
PH  (S.U.)
TOTAL ORGANIC CARBON  (mg/kg)

GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

01 03 01 02 02 02 02 02 02 02 02
13SW/SD22 13SW/SD22 13SD23 13SW/SD24 13SW/SD25 13SW/SD26 13SW/SD27 13SW/SD29 13SW/SD29 13SW/SD32 13SW/SD32
13SD2201 13SD2202 13SD2301 13SD2401 13SD2501 13SD2601 13SD2701 13SD2901 13SD2901-D 13SD3201 13SD3201-D
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP ORIG DUP

0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3
3/29/2003 10/7/2004 3/29/2003 10/23/2003 10/23/2003 10/23/2003 10/23/2003 10/22/2003 10/22/2003 10/24/2003 10/24/2003
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
Semivolatile Organics  (ug/kg)
1,2,4,5-TETRACHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,4-NAPHTHOQUINONE
1,4-PHENYLENEDIAMINE
1-NAPHTHYLAMINE
2,2'-OXYBIS(1-CHLOROPROPANE)
2,3,4,6-TETRACHLOROPHENOL
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,6-DICHLOROPHENOL
2-ACETYLAMINOFLUORENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYLNAPHTHALENE
2-METHYLPHENOL
2-NAPHTHYLAMINE
2-NITROANILINE
2-NITROPHENOL
2-PICOLINE
3&4-METHYLPHENOL
3,3'-DICHLOROBENZIDINE
3,3'-DIMETHYLBENZIDINE
3-METHYLCHOLANTHRENE
3-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
4-AMINOBIPHENYL
4-BROMOPHENYL PHENYL ETHER
4-CHLORO-3-METHYLPHENOL
4-CHLOROANILINE
4-CHLOROPHENYL PHENYL ETHER
4-NITROANILINE
4-NITROPHENOL
4-NITROQUINOLINE-1-OXIDE
5-NITRO-O-TOLUIDINE
7,12-DIMETHYLBENZ(A)ANTHRACENE

MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM GULLY GULLY MAINSTREAM MAINSTREAM MAINSTREAM

02 03 03 03 03 02 03 02 03 03
13SW/SD30 13SW/SD30 13SW/SD33 13SW/SD34 13SW/SD35 13SW/SD28 13SW/SD28 13SW/SD31 13SW/SD31 13SW/SD31
13SD3001 13SD3002 13SD3301 13SD3401 13SD3501 13SD2801 13SD2802 13SD3101 13SD3102 13SD3102-D
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP

0 - 0.3 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.33
10/22/2003 10/6/2004 10/6/2004 10/6/2004 10/6/2004 10/22/2003 10/6/2004 10/22/2003 10/6/2004 10/6/2004
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
A,A-DIMETHYLPHENETHYLAMINE
ACENAPHTHENE
ACENAPHTHYLENE
ACETOPHENONE
ANILINE
ANTHRACENE
ARAMITE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BENZYL ALCOHOL
BIS(2-CHLOROETHOXY)METHANE
BIS(2-CHLOROETHYL)ETHER
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
CHLOROBENZILATE
CHRYSENE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
DIALLATE
DIBENZO(A,H)ANTHRACENE
DIBENZOFURAN
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
DIPHENYLAMINE
ETHYL METHANE SULFONATE
FLUORANTHENE
FLUORENE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
HEXACHLOROPROPENE
INDENO(1,2,3-CD)PYRENE
ISODRIN
ISOPHORONE
ISOSAFROLE
KEPONE
METHAPYRILENE
METHYL METHANE SULFONATE

MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM GULLY GULLY MAINSTREAM MAINSTREAM MAINSTREAM

02 03 03 03 03 02 03 02 03 03
13SW/SD30 13SW/SD30 13SW/SD33 13SW/SD34 13SW/SD35 13SW/SD28 13SW/SD28 13SW/SD31 13SW/SD31 13SW/SD31
13SD3001 13SD3002 13SD3301 13SD3401 13SD3501 13SD2801 13SD2802 13SD3101 13SD3102 13SD3102-D
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP

0 - 0.3 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.33
10/22/2003 10/6/2004 10/6/2004 10/6/2004 10/6/2004 10/22/2003 10/6/2004 10/22/2003 10/6/2004 10/6/2004



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION

SWMU 13 (MINE FILL B)
NSWC CRANE

CRANE, INDIANA
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
N-NITROSO-DI-N-BUTYLAMINE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIETHYLAMINE
N-NITROSODIMETHYLAMINE
N-NITROSOMETHYLETHYLAMINE
N-NITROSOMORPHOLINE
N-NITROSOPIPERIDINE
N-NITROSOPYRROLIDINE
NAPHTHALENE
O,O,O-TRIETHYL PHOSPHOROTHIOATE
O-TOLUIDINE
P-(DIMETHYLAMINO)AZOBENZENE
PENTACHLOROBENZENE
PENTACHLOROETHANE
PENTACHLORONITROBENZENE
PHENACETIN
PHENANTHRENE
PHENOL
PRONAMIDE
PYRENE
PYRIDINE
SAFROLE
Energetics  (mg/kg)
1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
HMX
NITROBENZENE
RDX
TETRYL
Herbicides  (ug/kg)
HEXACHLOROPHENE
PENTACHLOROPHENOL
PCBs (ug/kg)
AROCLOR-1016

MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM GULLY GULLY MAINSTREAM MAINSTREAM MAINSTREAM

02 03 03 03 03 02 03 02 03 03
13SW/SD30 13SW/SD30 13SW/SD33 13SW/SD34 13SW/SD35 13SW/SD28 13SW/SD28 13SW/SD31 13SW/SD31 13SW/SD31
13SD3001 13SD3002 13SD3301 13SD3401 13SD3501 13SD2801 13SD2802 13SD3101 13SD3102 13SD3102-D
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP

0 - 0.3 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.33
10/22/2003 10/6/2004 10/6/2004 10/6/2004 10/6/2004 10/22/2003 10/6/2004 10/22/2003 10/6/2004 10/6/2004

0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.28  J
0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION

SWMU 13 (MINE FILL B)
NSWC CRANE

CRANE, INDIANA
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
Petroleum Hydrocarbons (mg/kg)
DIESEL RANGE ORGANICS
GASOLINE RANGE ORGANICS
OIL RANGE ORGANICS (C24-C40)
Field PCB Results (mg/kg)
TOTAL PCBS AS AROCLOR-1254
Inorganics  (mg/kg)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
STRONTIUM
THALLIUM
TIN
TITANIUM
VANADIUM
ZINC
AVS/SEM Parameters  (UMO/G)
ACID VOLATILE SULFIDE, SEM

MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM GULLY GULLY MAINSTREAM MAINSTREAM MAINSTREAM

02 03 03 03 03 02 03 02 03 03
13SW/SD30 13SW/SD30 13SW/SD33 13SW/SD34 13SW/SD35 13SW/SD28 13SW/SD28 13SW/SD31 13SW/SD31 13SW/SD31
13SD3001 13SD3002 13SD3301 13SD3401 13SD3501 13SD2801 13SD2802 13SD3101 13SD3102 13SD3102-D
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP

0 - 0.3 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.33
10/22/2003 10/6/2004 10/6/2004 10/6/2004 10/6/2004 10/22/2003 10/6/2004 10/22/2003 10/6/2004 10/6/2004

11600  J 12100  J 12700  J 11500  J 13700  J 13400  J 17100  J 14400  J 22100  J 21300  J
4.7  J 2  J 2.2  J 2.1  J 1.9  J 1.1  J 0.98  J 2.1  J 1.8  J 1.7  J
56.9  J 43.4  J 36.7  J 42  J 23.9  J 22.2  J 28.7  J 25.6  J 33.3  J 34.6  J
125  J 207  J 83.8  J 77.4  J 169  J 199  J 129  J 90.8  J 137  J 178  J
3.7  J 3.4  J 3  J 3.1  J 1.9  J 2.1  J 2  J 2  J 2.3  J 2.3  J
17.1  J 9.4  J 14.6  J 10.3  J 10.4  J 0.63  J 0.59  J 4.3  J 1.8  J 2.4  J
1290  J 1850  J 1510  J 1320  J 12200  J 799  J 845  J 2010  J 2500  J 19500  J
192  J 124  J 95.7  J 150  J 51.7  J 38.7  J 55  J 49.1  J 77.2  J 45.5  J
19  J 28.6  J 22.9  J 22.5  J 29.9  J 40.7  J 31.3  J 27.5  J 20.4  J 33.6  J

16.4  J 18.4  J 17.1  J 18.3  J 17.1  J 27.8  J 17.3  J 18.4  J 22  J 25  J
299000  J 210000  J 243000  J 202000  J 89600  J 112000  J 93700  J 121000  J 120000  J 69200  J

45.6  J 39.1  J 38.9  J 40.6  J 25.6  J 35.7  J 37.2  J 20.6  J 25.2  J 34.5  J

610  J 707  J 702  J 611  J 2110  J 1470  J 1580  J 1490  J 1940  J 6620  J
2140  J 3960  J 1550  J 1450  J 2610  J 3240  J 2570  J 1330  J 1250  J 2020  J
0.016  J 0.034  U 0.044  U 0.026  U 0.039  U 0.026  J 0.057  U 0.021  J 0.052  U 0.049  U
42.2  J 47.8  J 35.8  J 44.5  J 41.2  J 33.5  J 36.6  J 54.1  J 41.5  J 42.1  J
452  J 664  J 763  J 695  J 1680  J 1340  J 2000  J 2080  J 3190  J 3520  J
0.62  J 0.96  J 0.63  J 1.5  J 0.74  J 0.56  J 0.61  J 0.48  J 0.85  J 0.81  J
0.02  U 0.06  U 0.08  U 0.06  U 0.049  U 0.01  U 0.044  U 0.02  U 0.052  U 0.07  U
28.4  U 144  J 298  J 91.1  J 77.4  U 31.6  J 183  J 92.3  J 126  J 158  J

0.12  U 0.2  U 0.1  U 0.09  U 0.17  U 0.21  U 0.19  U 0.18  U 0.21  U 0.22  U
0.42  U 0.41  U 0.44  U 0.39  U 1.1  U 0.4  U 0.53  U 0.46  U 0.55  U 0.54  U
65.6  J 40.9  J 26.4  J
101  J 67.5  J 74.8  J 75.8  J 48.3  J 46.2  J 53.8  J 47.6  J 61.6  J 44.4  J
186  J 152  J 195  J 152  J 121  J 72.8  J 79.7  J 98.3  J 73.1  J 77.6  J
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NSWC CRANE
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
CADMIUM, SEM
COPPER, SEM
LEAD, SEM
MERCURY, SEM
NICKEL, SEM
SEM/AVS, SEM  (S.U.)
ZINC, SEM
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1)
PH  (S.U.)
TOTAL ORGANIC CARBON  (mg/kg)

MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM MAINSTREAM GULLY GULLY MAINSTREAM MAINSTREAM MAINSTREAM

02 03 03 03 03 02 03 02 03 03
13SW/SD30 13SW/SD30 13SW/SD33 13SW/SD34 13SW/SD35 13SW/SD28 13SW/SD28 13SW/SD31 13SW/SD31 13SW/SD31
13SD3001 13SD3002 13SD3301 13SD3401 13SD3501 13SD2801 13SD2802 13SD3101 13SD3102 13SD3102-D
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP

0 - 0.3 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.33
10/22/2003 10/6/2004 10/6/2004 10/6/2004 10/6/2004 10/22/2003 10/6/2004 10/22/2003 10/6/2004 10/6/2004
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
Semivolatile Organics  (ug/kg)
1,2,4,5-TETRACHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,4-NAPHTHOQUINONE
1,4-PHENYLENEDIAMINE
1-NAPHTHYLAMINE
2,2'-OXYBIS(1-CHLOROPROPANE)
2,3,4,6-TETRACHLOROPHENOL
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,6-DICHLOROPHENOL
2-ACETYLAMINOFLUORENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYLNAPHTHALENE
2-METHYLPHENOL
2-NAPHTHYLAMINE
2-NITROANILINE
2-NITROPHENOL
2-PICOLINE
3&4-METHYLPHENOL
3,3'-DICHLOROBENZIDINE
3,3'-DIMETHYLBENZIDINE
3-METHYLCHOLANTHRENE
3-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
4-AMINOBIPHENYL
4-BROMOPHENYL PHENYL ETHER
4-CHLORO-3-METHYLPHENOL
4-CHLOROANILINE
4-CHLOROPHENYL PHENYL ETHER
4-NITROANILINE
4-NITROPHENOL
4-NITROQUINOLINE-1-OXIDE
5-NITRO-O-TOLUIDINE
7,12-DIMETHYLBENZ(A)ANTHRACENE

UPSTREAM - 
BOGGS CREEK

UPSTREAM - 
BOGGS CREEK

UPSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
TURKEY CREEK

05 05 05 05 05 05 05 05 05
13SW/SD36 13SW/SD36 13SW/SD37 13SW/SD38 13SW/SD39 13SW/SD40 13SW/SD41 13SW/SD42 13SW/SD43
13SD3601 13SD3601-D 13SD3701 13SD3801 13SD3901 13SD4001 13SD4101 13SD4201 13SD4301

ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33

5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
A,A-DIMETHYLPHENETHYLAMINE
ACENAPHTHENE
ACENAPHTHYLENE
ACETOPHENONE
ANILINE
ANTHRACENE
ARAMITE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BENZYL ALCOHOL
BIS(2-CHLOROETHOXY)METHANE
BIS(2-CHLOROETHYL)ETHER
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
CHLOROBENZILATE
CHRYSENE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
DIALLATE
DIBENZO(A,H)ANTHRACENE
DIBENZOFURAN
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
DIPHENYLAMINE
ETHYL METHANE SULFONATE
FLUORANTHENE
FLUORENE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
HEXACHLOROPROPENE
INDENO(1,2,3-CD)PYRENE
ISODRIN
ISOPHORONE
ISOSAFROLE
KEPONE
METHAPYRILENE
METHYL METHANE SULFONATE

UPSTREAM - 
BOGGS CREEK

UPSTREAM - 
BOGGS CREEK

UPSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
TURKEY CREEK

05 05 05 05 05 05 05 05 05
13SW/SD36 13SW/SD36 13SW/SD37 13SW/SD38 13SW/SD39 13SW/SD40 13SW/SD41 13SW/SD42 13SW/SD43
13SD3601 13SD3601-D 13SD3701 13SD3801 13SD3901 13SD4001 13SD4101 13SD4201 13SD4301

ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33

5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
N-NITROSO-DI-N-BUTYLAMINE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIETHYLAMINE
N-NITROSODIMETHYLAMINE
N-NITROSOMETHYLETHYLAMINE
N-NITROSOMORPHOLINE
N-NITROSOPIPERIDINE
N-NITROSOPYRROLIDINE
NAPHTHALENE
O,O,O-TRIETHYL PHOSPHOROTHIOATE
O-TOLUIDINE
P-(DIMETHYLAMINO)AZOBENZENE
PENTACHLOROBENZENE
PENTACHLOROETHANE
PENTACHLORONITROBENZENE
PHENACETIN
PHENANTHRENE
PHENOL
PRONAMIDE
PYRENE
PYRIDINE
SAFROLE
Energetics  (mg/kg)
1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
HMX
NITROBENZENE
RDX
TETRYL
Herbicides  (ug/kg)
HEXACHLOROPHENE
PENTACHLOROPHENOL
PCBs (ug/kg)
AROCLOR-1016

UPSTREAM - 
BOGGS CREEK

UPSTREAM - 
BOGGS CREEK

UPSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
TURKEY CREEK

05 05 05 05 05 05 05 05 05
13SW/SD36 13SW/SD36 13SW/SD37 13SW/SD38 13SW/SD39 13SW/SD40 13SW/SD41 13SW/SD42 13SW/SD43
13SD3601 13SD3601-D 13SD3701 13SD3801 13SD3901 13SD4001 13SD4101 13SD4201 13SD4301

ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33

5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
Petroleum Hydrocarbons (mg/kg)
DIESEL RANGE ORGANICS
GASOLINE RANGE ORGANICS
OIL RANGE ORGANICS (C24-C40)
Field PCB Results (mg/kg)
TOTAL PCBS AS AROCLOR-1254
Inorganics  (mg/kg)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
STRONTIUM
THALLIUM
TIN
TITANIUM
VANADIUM
ZINC
AVS/SEM Parameters  (UMO/G)
ACID VOLATILE SULFIDE, SEM

UPSTREAM - 
BOGGS CREEK

UPSTREAM - 
BOGGS CREEK

UPSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
TURKEY CREEK

05 05 05 05 05 05 05 05 05
13SW/SD36 13SW/SD36 13SW/SD37 13SW/SD38 13SW/SD39 13SW/SD40 13SW/SD41 13SW/SD42 13SW/SD43
13SD3601 13SD3601-D 13SD3701 13SD3801 13SD3901 13SD4001 13SD4101 13SD4201 13SD4301

ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33

5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005

4370  J 10200  J 10700  J 7640  J 8320  J 9680  J 5470  J 4020  J 30500  J
0.21  U 0.28  U 1.4  J 0.86  U 0.47  U 0.73  U 0.44  U 0.67  U 1.1  U
6.8  J 7.3  J 8.8  J 11.7  J 9.8  J 8.9  J 5.9  J 7.9  J 10.5  J
30.6  J 48.5  J 64.8  J 77.5  J 51.9  J 71.3  J 45.4  J 39.2  J 127  J
0.48  J 0.65 1 0.9 0.99 0.89 0.52  J 0.65 1.4
0.12  J 0.15  J 0.31  J 5.1 0.61 1.8 0.83 1.1 8.4
1120  J 1250  J 1090  J 1980  J 942  J 1260  J 497  J 367  J 1920  J
15.3  J 17.8  J 24.6  J 25.6  J 29.5  J 28.9  J 15.6  J 19.6  J 38.4  J
7.8  J 12.2  J 17.3  J 17.8  J 10.5  J 13.7  J 7.2  J 10.4  J 11.8  J
5.9  J 5.8  J 10.8  J 9.5  J 8.4  J 13.3  J 4.7  J 7.1  J 245  J

18700  J 22800  J 25700  J 33600  J 31200  J 24100  J 16600  J 24500  J 36000  J
7.5  J 12.1  J 19.9  J 16.8  J 12.7  J 24.3  J 8.3  J 11.5  J 35.6  J
#N/A
386  J 579  J 913  J 861  J 706  J 908  J 479  J 336  J 2660  J
490 812 380 1090 456 728 470 721 524
#N/A

10.5  J 14.6  J 21.6  J 20.4  J 17.4  J 17.7  J 11.1  J 12.9  J 31.7  J
548  J 730  J 1140  J 1090  J 895  J 1160  J 679  J 456  J 3740  J
0.19  J 0.26  J 0.35  J 0.31  J 0.31  J 0.33  J 0.15  J 0.17  J 0.49  J

0.055  U 0.055  U 1.9 0.057  U 0.14  J 1 0.06  J 0.06  J 0.78  J
4.24  U 4.23  U 24.2  J 7.2  J 9.6  J 23.9  J 8.5  J 4.14  U 61.9  J
#N/A
0.1  U 0.13  J 0.17  J 0.13  J 0.12  J 0.16  J 0.08  U 0.07  U 0.43  J
0.37  U 0.44  U 0.6  U 0.46  U 0.51  U 1.1  U 0.48  U 0.46  U 3  J
#N/A

14.8  J 19.1  J 26.7  J 26.7  J 28.8  J 23.8  J 16.4  J 17.9  J 46.8  J
23.6  J 29.2  J 45.9  J 53.3  J 35.4  J 175  J 28.2  J 38.4  J 262  J
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
CADMIUM, SEM
COPPER, SEM
LEAD, SEM
MERCURY, SEM
NICKEL, SEM
SEM/AVS, SEM  (S.U.)
ZINC, SEM
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1)
PH  (S.U.)
TOTAL ORGANIC CARBON  (mg/kg)

UPSTREAM - 
BOGGS CREEK

UPSTREAM - 
BOGGS CREEK

UPSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
BOGGS CREEK

DOWNSTREAM - 
TURKEY CREEK

05 05 05 05 05 05 05 05 05
13SW/SD36 13SW/SD36 13SW/SD37 13SW/SD38 13SW/SD39 13SW/SD40 13SW/SD41 13SW/SD42 13SW/SD43
13SD3601 13SD3601-D 13SD3701 13SD3801 13SD3901 13SD4001 13SD4101 13SD4201 13SD4301

ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33

5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005 5/17/2005



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION

SWMU 13 (MINE FILL B)
NSWC CRANE

CRANE, INDIANA
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
Semivolatile Organics  (ug/kg)
1,2,4,5-TETRACHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,4-NAPHTHOQUINONE
1,4-PHENYLENEDIAMINE
1-NAPHTHYLAMINE
2,2'-OXYBIS(1-CHLOROPROPANE)
2,3,4,6-TETRACHLOROPHENOL
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,6-DICHLOROPHENOL
2-ACETYLAMINOFLUORENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYLNAPHTHALENE
2-METHYLPHENOL
2-NAPHTHYLAMINE
2-NITROANILINE
2-NITROPHENOL
2-PICOLINE
3&4-METHYLPHENOL
3,3'-DICHLOROBENZIDINE
3,3'-DIMETHYLBENZIDINE
3-METHYLCHOLANTHRENE
3-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
4-AMINOBIPHENYL
4-BROMOPHENYL PHENYL ETHER
4-CHLORO-3-METHYLPHENOL
4-CHLOROANILINE
4-CHLOROPHENYL PHENYL ETHER
4-NITROANILINE
4-NITROPHENOL
4-NITROQUINOLINE-1-OXIDE
5-NITRO-O-TOLUIDINE
7,12-DIMETHYLBENZ(A)ANTHRACENE

DOWNSTREAM - 
TURKEY CREEK

UPSTREAM - 
TURKEY CREEK

05 05 PCB PCB PCB PCB PCB PCB PCB PCB PCB
13SW/SD44 13SW/SD45 13SD46 13SD48 13SD48 13SD49 13SD50 13SD51 13SD51 13SD52 13SD52
13SD4401 13SD4501 13SD460024 13SD480006 13SD480612 13SD490012 13SD500012 13SD510024 13SD512448 13SD520024 13SD520024-D
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL DUP
0 - 0.33 0 - 0.33 0 - 2 0 - 0.5 0.5 - 1 0 - 1 0 - 1 0 - 2 2 - 4 0 - 2 0 - 2

5/17/2005 5/17/2005 6/5/2006 6/5/2006 8/25/2006 6/5/2006 6/5/2006 6/6/2006 6/6/2006 6/6/2006 6/6/2006



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION

SWMU 13 (MINE FILL B)
NSWC CRANE

CRANE, INDIANA
PAGE 27 OF 45

STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
A,A-DIMETHYLPHENETHYLAMINE
ACENAPHTHENE
ACENAPHTHYLENE
ACETOPHENONE
ANILINE
ANTHRACENE
ARAMITE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BENZYL ALCOHOL
BIS(2-CHLOROETHOXY)METHANE
BIS(2-CHLOROETHYL)ETHER
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
CHLOROBENZILATE
CHRYSENE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
DIALLATE
DIBENZO(A,H)ANTHRACENE
DIBENZOFURAN
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
DIPHENYLAMINE
ETHYL METHANE SULFONATE
FLUORANTHENE
FLUORENE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
HEXACHLOROPROPENE
INDENO(1,2,3-CD)PYRENE
ISODRIN
ISOPHORONE
ISOSAFROLE
KEPONE
METHAPYRILENE
METHYL METHANE SULFONATE

DOWNSTREAM - 
TURKEY CREEK

UPSTREAM - 
TURKEY CREEK

05 05 PCB PCB PCB PCB PCB PCB PCB PCB PCB
13SW/SD44 13SW/SD45 13SD46 13SD48 13SD48 13SD49 13SD50 13SD51 13SD51 13SD52 13SD52
13SD4401 13SD4501 13SD460024 13SD480006 13SD480612 13SD490012 13SD500012 13SD510024 13SD512448 13SD520024 13SD520024-D
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL DUP
0 - 0.33 0 - 0.33 0 - 2 0 - 0.5 0.5 - 1 0 - 1 0 - 1 0 - 2 2 - 4 0 - 2 0 - 2

5/17/2005 5/17/2005 6/5/2006 6/5/2006 8/25/2006 6/5/2006 6/5/2006 6/6/2006 6/6/2006 6/6/2006 6/6/2006



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION

SWMU 13 (MINE FILL B)
NSWC CRANE

CRANE, INDIANA
PAGE 28 OF 45

STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
N-NITROSO-DI-N-BUTYLAMINE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIETHYLAMINE
N-NITROSODIMETHYLAMINE
N-NITROSOMETHYLETHYLAMINE
N-NITROSOMORPHOLINE
N-NITROSOPIPERIDINE
N-NITROSOPYRROLIDINE
NAPHTHALENE
O,O,O-TRIETHYL PHOSPHOROTHIOATE
O-TOLUIDINE
P-(DIMETHYLAMINO)AZOBENZENE
PENTACHLOROBENZENE
PENTACHLOROETHANE
PENTACHLORONITROBENZENE
PHENACETIN
PHENANTHRENE
PHENOL
PRONAMIDE
PYRENE
PYRIDINE
SAFROLE
Energetics  (mg/kg)
1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
HMX
NITROBENZENE
RDX
TETRYL
Herbicides  (ug/kg)
HEXACHLOROPHENE
PENTACHLOROPHENOL
PCBs (ug/kg)
AROCLOR-1016

DOWNSTREAM - 
TURKEY CREEK

UPSTREAM - 
TURKEY CREEK

05 05 PCB PCB PCB PCB PCB PCB PCB PCB PCB
13SW/SD44 13SW/SD45 13SD46 13SD48 13SD48 13SD49 13SD50 13SD51 13SD51 13SD52 13SD52
13SD4401 13SD4501 13SD460024 13SD480006 13SD480612 13SD490012 13SD500012 13SD510024 13SD512448 13SD520024 13SD520024-D
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL DUP
0 - 0.33 0 - 0.33 0 - 2 0 - 0.5 0.5 - 1 0 - 1 0 - 1 0 - 2 2 - 4 0 - 2 0 - 2

5/17/2005 5/17/2005 6/5/2006 6/5/2006 8/25/2006 6/5/2006 6/5/2006 6/6/2006 6/6/2006 6/6/2006 6/6/2006

11.4  U 120  U 200  U 612  U 14.3  U 110  U 108  U 11.2  U 11.2  UJ



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION

SWMU 13 (MINE FILL B)
NSWC CRANE

CRANE, INDIANA
PAGE 29 OF 45

STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
Petroleum Hydrocarbons (mg/kg)
DIESEL RANGE ORGANICS
GASOLINE RANGE ORGANICS
OIL RANGE ORGANICS (C24-C40)
Field PCB Results (mg/kg)
TOTAL PCBS AS AROCLOR-1254
Inorganics  (mg/kg)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
STRONTIUM
THALLIUM
TIN
TITANIUM
VANADIUM
ZINC
AVS/SEM Parameters  (UMO/G)
ACID VOLATILE SULFIDE, SEM

DOWNSTREAM - 
TURKEY CREEK

UPSTREAM - 
TURKEY CREEK

05 05 PCB PCB PCB PCB PCB PCB PCB PCB PCB
13SW/SD44 13SW/SD45 13SD46 13SD48 13SD48 13SD49 13SD50 13SD51 13SD51 13SD52 13SD52
13SD4401 13SD4501 13SD460024 13SD480006 13SD480612 13SD490012 13SD500012 13SD510024 13SD512448 13SD520024 13SD520024-D
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL DUP
0 - 0.33 0 - 0.33 0 - 2 0 - 0.5 0.5 - 1 0 - 1 0 - 1 0 - 2 2 - 4 0 - 2 0 - 2

5/17/2005 5/17/2005 6/5/2006 6/5/2006 8/25/2006 6/5/2006 6/5/2006 6/6/2006 6/6/2006 6/6/2006 6/6/2006
11.4  U 120  U 200  U 612  U 14.3  U 110  U 108  U 11.2  U 11.2  UJ
11.4  U 120  U 200  U 612  U 14.3  U 110  U 108  U 11.2  U 11.2  UJ
11.4  U 120  U 200  U 612  U 14.3  U 110  U 108  U 11.2  U 11.2  UJ
11.4  U 1700 200  U 8000  J 36000 1200 800  J 17000  J 46000  J
11.4  U 120  U 200  U 612  U 14.3  U 110  U 108  U 11.2  U 11.2  UJ
11.4  U 120  U 1900 612  U 14.3  U 110  U 108  U 11.2  U 11.2  UJ

240 46 3.12  U
17 12 3.12  U
240 46 12.5  U

3.28

5520  J 5360  J
0.2  U 0.18  U
5  J 4.5  J

51.6  J 52.1  J
0.49  J 0.43  J
0.19  J 0.17  J
835  J 703  J
12.1  J 11.8  J
11.3  J 7  J
7.5  J 6.3  J

15700  J 14100  J
10.6  J 9.4  J

612  J 565  J
564 444

13.7  J 10.7  J
788  J 748  J
0.16  J 0.13  J

0.053  U 0.052  U
4.1  U 3.97  U

0.09  U 0.1  U
0.38  U 0.35  U

14.5  J 14  J
32  J 27.2  J



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION

SWMU 13 (MINE FILL B)
NSWC CRANE

CRANE, INDIANA
PAGE 30 OF 45

STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
CADMIUM, SEM
COPPER, SEM
LEAD, SEM
MERCURY, SEM
NICKEL, SEM
SEM/AVS, SEM  (S.U.)
ZINC, SEM
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1)
PH  (S.U.)
TOTAL ORGANIC CARBON  (mg/kg)

DOWNSTREAM - 
TURKEY CREEK

UPSTREAM - 
TURKEY CREEK

05 05 PCB PCB PCB PCB PCB PCB PCB PCB PCB
13SW/SD44 13SW/SD45 13SD46 13SD48 13SD48 13SD49 13SD50 13SD51 13SD51 13SD52 13SD52
13SD4401 13SD4501 13SD460024 13SD480006 13SD480612 13SD490012 13SD500012 13SD510024 13SD512448 13SD520024 13SD520024-D
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL DUP
0 - 0.33 0 - 0.33 0 - 2 0 - 0.5 0.5 - 1 0 - 1 0 - 1 0 - 2 2 - 4 0 - 2 0 - 2

5/17/2005 5/17/2005 6/5/2006 6/5/2006 8/25/2006 6/5/2006 6/5/2006 6/6/2006 6/6/2006 6/6/2006 6/6/2006



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION

SWMU 13 (MINE FILL B)
NSWC CRANE

CRANE, INDIANA
PAGE 31 OF 45

STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
Semivolatile Organics  (ug/kg)
1,2,4,5-TETRACHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,4-NAPHTHOQUINONE
1,4-PHENYLENEDIAMINE
1-NAPHTHYLAMINE
2,2'-OXYBIS(1-CHLOROPROPANE)
2,3,4,6-TETRACHLOROPHENOL
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,6-DICHLOROPHENOL
2-ACETYLAMINOFLUORENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYLNAPHTHALENE
2-METHYLPHENOL
2-NAPHTHYLAMINE
2-NITROANILINE
2-NITROPHENOL
2-PICOLINE
3&4-METHYLPHENOL
3,3'-DICHLOROBENZIDINE
3,3'-DIMETHYLBENZIDINE
3-METHYLCHOLANTHRENE
3-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
4-AMINOBIPHENYL
4-BROMOPHENYL PHENYL ETHER
4-CHLORO-3-METHYLPHENOL
4-CHLOROANILINE
4-CHLOROPHENYL PHENYL ETHER
4-NITROANILINE
4-NITROPHENOL
4-NITROQUINOLINE-1-OXIDE
5-NITRO-O-TOLUIDINE
7,12-DIMETHYLBENZ(A)ANTHRACENE

PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB
13SD52 13SD53 13SD53 13SD54 13SD55 13SD55 13SD56 13SD57 13SD59 13SD59 13SD60

13SD522448 13SD530024 13SD532436 13SD540006 13SD550012 13SD551224 13SD560012 13SD570006 13SD590012 13SD591224 13SD600012
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

2 - 4 0 - 2 2 - 3 0 - 0.5 0 - 1 1 - 2 0 - 1 0 - 0.5 0 - 1 1 - 2 0 - 1
6/6/2006 6/6/2006 6/6/2006 6/5/2006 8/25/2006 8/25/2006 8/25/2006 8/24/2006 8/23/2006 8/23/2006 8/23/2006



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION

SWMU 13 (MINE FILL B)
NSWC CRANE

CRANE, INDIANA
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
A,A-DIMETHYLPHENETHYLAMINE
ACENAPHTHENE
ACENAPHTHYLENE
ACETOPHENONE
ANILINE
ANTHRACENE
ARAMITE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BENZYL ALCOHOL
BIS(2-CHLOROETHOXY)METHANE
BIS(2-CHLOROETHYL)ETHER
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
CHLOROBENZILATE
CHRYSENE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
DIALLATE
DIBENZO(A,H)ANTHRACENE
DIBENZOFURAN
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
DIPHENYLAMINE
ETHYL METHANE SULFONATE
FLUORANTHENE
FLUORENE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
HEXACHLOROPROPENE
INDENO(1,2,3-CD)PYRENE
ISODRIN
ISOPHORONE
ISOSAFROLE
KEPONE
METHAPYRILENE
METHYL METHANE SULFONATE

PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB
13SD52 13SD53 13SD53 13SD54 13SD55 13SD55 13SD56 13SD57 13SD59 13SD59 13SD60

13SD522448 13SD530024 13SD532436 13SD540006 13SD550012 13SD551224 13SD560012 13SD570006 13SD590012 13SD591224 13SD600012
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

2 - 4 0 - 2 2 - 3 0 - 0.5 0 - 1 1 - 2 0 - 1 0 - 0.5 0 - 1 1 - 2 0 - 1
6/6/2006 6/6/2006 6/6/2006 6/5/2006 8/25/2006 8/25/2006 8/25/2006 8/24/2006 8/23/2006 8/23/2006 8/23/2006



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION

SWMU 13 (MINE FILL B)
NSWC CRANE

CRANE, INDIANA
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
N-NITROSO-DI-N-BUTYLAMINE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIETHYLAMINE
N-NITROSODIMETHYLAMINE
N-NITROSOMETHYLETHYLAMINE
N-NITROSOMORPHOLINE
N-NITROSOPIPERIDINE
N-NITROSOPYRROLIDINE
NAPHTHALENE
O,O,O-TRIETHYL PHOSPHOROTHIOATE
O-TOLUIDINE
P-(DIMETHYLAMINO)AZOBENZENE
PENTACHLOROBENZENE
PENTACHLOROETHANE
PENTACHLORONITROBENZENE
PHENACETIN
PHENANTHRENE
PHENOL
PRONAMIDE
PYRENE
PYRIDINE
SAFROLE
Energetics  (mg/kg)
1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
HMX
NITROBENZENE
RDX
TETRYL
Herbicides  (ug/kg)
HEXACHLOROPHENE
PENTACHLOROPHENOL
PCBs (ug/kg)
AROCLOR-1016

PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB
13SD52 13SD53 13SD53 13SD54 13SD55 13SD55 13SD56 13SD57 13SD59 13SD59 13SD60

13SD522448 13SD530024 13SD532436 13SD540006 13SD550012 13SD551224 13SD560012 13SD570006 13SD590012 13SD591224 13SD600012
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

2 - 4 0 - 2 2 - 3 0 - 0.5 0 - 1 1 - 2 0 - 1 0 - 0.5 0 - 1 1 - 2 0 - 1
6/6/2006 6/6/2006 6/6/2006 6/5/2006 8/25/2006 8/25/2006 8/25/2006 8/24/2006 8/23/2006 8/23/2006 8/23/2006

237  U 12  U 118  U 134  U 30000  U 800  U 1000  U



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION

SWMU 13 (MINE FILL B)
NSWC CRANE

CRANE, INDIANA
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
Petroleum Hydrocarbons (mg/kg)
DIESEL RANGE ORGANICS
GASOLINE RANGE ORGANICS
OIL RANGE ORGANICS (C24-C40)
Field PCB Results (mg/kg)
TOTAL PCBS AS AROCLOR-1254
Inorganics  (mg/kg)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
STRONTIUM
THALLIUM
TIN
TITANIUM
VANADIUM
ZINC
AVS/SEM Parameters  (UMO/G)
ACID VOLATILE SULFIDE, SEM

PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB
13SD52 13SD53 13SD53 13SD54 13SD55 13SD55 13SD56 13SD57 13SD59 13SD59 13SD60

13SD522448 13SD530024 13SD532436 13SD540006 13SD550012 13SD551224 13SD560012 13SD570006 13SD590012 13SD591224 13SD600012
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

2 - 4 0 - 2 2 - 3 0 - 0.5 0 - 1 1 - 2 0 - 1 0 - 0.5 0 - 1 1 - 2 0 - 1
6/6/2006 6/6/2006 6/6/2006 6/5/2006 8/25/2006 8/25/2006 8/25/2006 8/24/2006 8/23/2006 8/23/2006 8/23/2006
237  U 12  U 118  U 134  U 30000  U 800  U 1000  U
237  U 12  U 118  U 134  U 30000  U 800  U 1000  U
237  U 12  U 118  U 134  U 30000  U 800  U 1000  U
2400 17000  J 1300  J 1100 36000  J 2700  J 12000  J

237  U 12  U 118  U 134  U 30000  U 800  U 1000  U
237  U 12  U 118  U 134  U 30000  U 800  U 1000  U

3.23  U
3.23  U
12.9  U

0.5  U 0.5  U 0.5  U 3.47 0.64 0.5  U 3.95



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION

SWMU 13 (MINE FILL B)
NSWC CRANE

CRANE, INDIANA
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
CADMIUM, SEM
COPPER, SEM
LEAD, SEM
MERCURY, SEM
NICKEL, SEM
SEM/AVS, SEM  (S.U.)
ZINC, SEM
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1)
PH  (S.U.)
TOTAL ORGANIC CARBON  (mg/kg)

PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB
13SD52 13SD53 13SD53 13SD54 13SD55 13SD55 13SD56 13SD57 13SD59 13SD59 13SD60

13SD522448 13SD530024 13SD532436 13SD540006 13SD550012 13SD551224 13SD560012 13SD570006 13SD590012 13SD591224 13SD600012
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

2 - 4 0 - 2 2 - 3 0 - 0.5 0 - 1 1 - 2 0 - 1 0 - 0.5 0 - 1 1 - 2 0 - 1
6/6/2006 6/6/2006 6/6/2006 6/5/2006 8/25/2006 8/25/2006 8/25/2006 8/24/2006 8/23/2006 8/23/2006 8/23/2006
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SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION

SWMU 13 (MINE FILL B)
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
Semivolatile Organics  (ug/kg)
1,2,4,5-TETRACHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,4-NAPHTHOQUINONE
1,4-PHENYLENEDIAMINE
1-NAPHTHYLAMINE
2,2'-OXYBIS(1-CHLOROPROPANE)
2,3,4,6-TETRACHLOROPHENOL
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,6-DICHLOROPHENOL
2-ACETYLAMINOFLUORENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYLNAPHTHALENE
2-METHYLPHENOL
2-NAPHTHYLAMINE
2-NITROANILINE
2-NITROPHENOL
2-PICOLINE
3&4-METHYLPHENOL
3,3'-DICHLOROBENZIDINE
3,3'-DIMETHYLBENZIDINE
3-METHYLCHOLANTHRENE
3-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
4-AMINOBIPHENYL
4-BROMOPHENYL PHENYL ETHER
4-CHLORO-3-METHYLPHENOL
4-CHLOROANILINE
4-CHLOROPHENYL PHENYL ETHER
4-NITROANILINE
4-NITROPHENOL
4-NITROQUINOLINE-1-OXIDE
5-NITRO-O-TOLUIDINE
7,12-DIMETHYLBENZ(A)ANTHRACENE

PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB
13SD60 13SD61 13SD62 13SD62 13SD63 13SD63 13SD63 13SD64 13SD64 13SD64 13SD65 13SD65

13SD601224 13SD610012 13SD620012 13SD621224 13SD630006 13SD630612 13SD631224 13SD640006 13SD640612 13SD641224 13SD650006 13SD650612
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

1 - 2 0 - 1 0 - 1 1 - 2 0 - 0.5 0.5 - 1 1 - 2 0 - 0.5 0.5 - 1 1 - 2 0 - 0.5 0.5 - 1
8/23/2006 8/24/2006 8/24/2006 8/24/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION

SWMU 13 (MINE FILL B)
NSWC CRANE
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
A,A-DIMETHYLPHENETHYLAMINE
ACENAPHTHENE
ACENAPHTHYLENE
ACETOPHENONE
ANILINE
ANTHRACENE
ARAMITE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BENZYL ALCOHOL
BIS(2-CHLOROETHOXY)METHANE
BIS(2-CHLOROETHYL)ETHER
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
CHLOROBENZILATE
CHRYSENE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
DIALLATE
DIBENZO(A,H)ANTHRACENE
DIBENZOFURAN
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
DIPHENYLAMINE
ETHYL METHANE SULFONATE
FLUORANTHENE
FLUORENE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
HEXACHLOROPROPENE
INDENO(1,2,3-CD)PYRENE
ISODRIN
ISOPHORONE
ISOSAFROLE
KEPONE
METHAPYRILENE
METHYL METHANE SULFONATE

PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB
13SD60 13SD61 13SD62 13SD62 13SD63 13SD63 13SD63 13SD64 13SD64 13SD64 13SD65 13SD65

13SD601224 13SD610012 13SD620012 13SD621224 13SD630006 13SD630612 13SD631224 13SD640006 13SD640612 13SD641224 13SD650006 13SD650612
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

1 - 2 0 - 1 0 - 1 1 - 2 0 - 0.5 0.5 - 1 1 - 2 0 - 0.5 0.5 - 1 1 - 2 0 - 0.5 0.5 - 1
8/23/2006 8/24/2006 8/24/2006 8/24/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION

SWMU 13 (MINE FILL B)
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
N-NITROSO-DI-N-BUTYLAMINE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIETHYLAMINE
N-NITROSODIMETHYLAMINE
N-NITROSOMETHYLETHYLAMINE
N-NITROSOMORPHOLINE
N-NITROSOPIPERIDINE
N-NITROSOPYRROLIDINE
NAPHTHALENE
O,O,O-TRIETHYL PHOSPHOROTHIOATE
O-TOLUIDINE
P-(DIMETHYLAMINO)AZOBENZENE
PENTACHLOROBENZENE
PENTACHLOROETHANE
PENTACHLORONITROBENZENE
PHENACETIN
PHENANTHRENE
PHENOL
PRONAMIDE
PYRENE
PYRIDINE
SAFROLE
Energetics  (mg/kg)
1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
HMX
NITROBENZENE
RDX
TETRYL
Herbicides  (ug/kg)
HEXACHLOROPHENE
PENTACHLOROPHENOL
PCBs (ug/kg)
AROCLOR-1016

PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB
13SD60 13SD61 13SD62 13SD62 13SD63 13SD63 13SD63 13SD64 13SD64 13SD64 13SD65 13SD65

13SD601224 13SD610012 13SD620012 13SD621224 13SD630006 13SD630612 13SD631224 13SD640006 13SD640612 13SD641224 13SD650006 13SD650612
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

1 - 2 0 - 1 0 - 1 1 - 2 0 - 0.5 0.5 - 1 1 - 2 0 - 0.5 0.5 - 1 1 - 2 0 - 0.5 0.5 - 1
8/23/2006 8/24/2006 8/24/2006 8/24/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006

11  UJ 11  UJ 190  U 3900  U



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION

SWMU 13 (MINE FILL B)
NSWC CRANE

CRANE, INDIANA
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
Petroleum Hydrocarbons (mg/kg)
DIESEL RANGE ORGANICS
GASOLINE RANGE ORGANICS
OIL RANGE ORGANICS (C24-C40)
Field PCB Results (mg/kg)
TOTAL PCBS AS AROCLOR-1254
Inorganics  (mg/kg)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
STRONTIUM
THALLIUM
TIN
TITANIUM
VANADIUM
ZINC
AVS/SEM Parameters  (UMO/G)
ACID VOLATILE SULFIDE, SEM

PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB
13SD60 13SD61 13SD62 13SD62 13SD63 13SD63 13SD63 13SD64 13SD64 13SD64 13SD65 13SD65

13SD601224 13SD610012 13SD620012 13SD621224 13SD630006 13SD630612 13SD631224 13SD640006 13SD640612 13SD641224 13SD650006 13SD650612
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

1 - 2 0 - 1 0 - 1 1 - 2 0 - 0.5 0.5 - 1 1 - 2 0 - 0.5 0.5 - 1 1 - 2 0 - 0.5 0.5 - 1
8/23/2006 8/24/2006 8/24/2006 8/24/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006

11  UJ 11  UJ 190  U 3900  U
11  UJ 11  UJ 190  U 3900  U
11  UJ 11  UJ 190  U 3900  U
23  J 11  UJ 470  J 17000  J

11  UJ 11  UJ 190  U 3900  U
11  UJ 11  UJ 190  U 3900  U

0.5  U 0.5  U 0.5  U 0.02  J 0.5  U 0.5  U 0.5  U 3.45 0.5  U 0.5  U 0.5  U 0.5  U
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
CADMIUM, SEM
COPPER, SEM
LEAD, SEM
MERCURY, SEM
NICKEL, SEM
SEM/AVS, SEM  (S.U.)
ZINC, SEM
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1)
PH  (S.U.)
TOTAL ORGANIC CARBON  (mg/kg)

PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB
13SD60 13SD61 13SD62 13SD62 13SD63 13SD63 13SD63 13SD64 13SD64 13SD64 13SD65 13SD65

13SD601224 13SD610012 13SD620012 13SD621224 13SD630006 13SD630612 13SD631224 13SD640006 13SD640612 13SD641224 13SD650006 13SD650612
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

1 - 2 0 - 1 0 - 1 1 - 2 0 - 0.5 0.5 - 1 1 - 2 0 - 0.5 0.5 - 1 1 - 2 0 - 0.5 0.5 - 1
8/23/2006 8/24/2006 8/24/2006 8/24/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006 8/26/2006



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION

SWMU 13 (MINE FILL B)
NSWC CRANE

CRANE, INDIANA
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
Semivolatile Organics  (ug/kg)
1,2,4,5-TETRACHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,4-NAPHTHOQUINONE
1,4-PHENYLENEDIAMINE
1-NAPHTHYLAMINE
2,2'-OXYBIS(1-CHLOROPROPANE)
2,3,4,6-TETRACHLOROPHENOL
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,6-DICHLOROPHENOL
2-ACETYLAMINOFLUORENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYLNAPHTHALENE
2-METHYLPHENOL
2-NAPHTHYLAMINE
2-NITROANILINE
2-NITROPHENOL
2-PICOLINE
3&4-METHYLPHENOL
3,3'-DICHLOROBENZIDINE
3,3'-DIMETHYLBENZIDINE
3-METHYLCHOLANTHRENE
3-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
4-AMINOBIPHENYL
4-BROMOPHENYL PHENYL ETHER
4-CHLORO-3-METHYLPHENOL
4-CHLOROANILINE
4-CHLOROPHENYL PHENYL ETHER
4-NITROANILINE
4-NITROPHENOL
4-NITROQUINOLINE-1-OXIDE
5-NITRO-O-TOLUIDINE
7,12-DIMETHYLBENZ(A)ANTHRACENE

PCB PCB PCB PCB
13SD65 13SD66 13SD67 13SD68

13SD651224 13SD660006 13SD670006 13SD680006
NORMAL NORMAL NORMAL NORMAL

1 - 2 0 - 0.5 0 - 0.5 0 - 0.5
8/26/2006 8/27/2006 8/28/2006 8/28/2006
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SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3, ROUND 5, AND PCB DELINEATION
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PAGE 42 OF 45

STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
A,A-DIMETHYLPHENETHYLAMINE
ACENAPHTHENE
ACENAPHTHYLENE
ACETOPHENONE
ANILINE
ANTHRACENE
ARAMITE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BENZYL ALCOHOL
BIS(2-CHLOROETHOXY)METHANE
BIS(2-CHLOROETHYL)ETHER
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
CHLOROBENZILATE
CHRYSENE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
DIALLATE
DIBENZO(A,H)ANTHRACENE
DIBENZOFURAN
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
DIPHENYLAMINE
ETHYL METHANE SULFONATE
FLUORANTHENE
FLUORENE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
HEXACHLOROPROPENE
INDENO(1,2,3-CD)PYRENE
ISODRIN
ISOPHORONE
ISOSAFROLE
KEPONE
METHAPYRILENE
METHYL METHANE SULFONATE

PCB PCB PCB PCB
13SD65 13SD66 13SD67 13SD68

13SD651224 13SD660006 13SD670006 13SD680006
NORMAL NORMAL NORMAL NORMAL

1 - 2 0 - 0.5 0 - 0.5 0 - 0.5
8/26/2006 8/27/2006 8/28/2006 8/28/2006
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
N-NITROSO-DI-N-BUTYLAMINE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIETHYLAMINE
N-NITROSODIMETHYLAMINE
N-NITROSOMETHYLETHYLAMINE
N-NITROSOMORPHOLINE
N-NITROSOPIPERIDINE
N-NITROSOPYRROLIDINE
NAPHTHALENE
O,O,O-TRIETHYL PHOSPHOROTHIOATE
O-TOLUIDINE
P-(DIMETHYLAMINO)AZOBENZENE
PENTACHLOROBENZENE
PENTACHLOROETHANE
PENTACHLORONITROBENZENE
PHENACETIN
PHENANTHRENE
PHENOL
PRONAMIDE
PYRENE
PYRIDINE
SAFROLE
Energetics  (mg/kg)
1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
HMX
NITROBENZENE
RDX
TETRYL
Herbicides  (ug/kg)
HEXACHLOROPHENE
PENTACHLOROPHENOL
PCBs (ug/kg)
AROCLOR-1016

PCB PCB PCB PCB
13SD65 13SD66 13SD67 13SD68

13SD651224 13SD660006 13SD670006 13SD680006
NORMAL NORMAL NORMAL NORMAL

1 - 2 0 - 0.5 0 - 0.5 0 - 0.5
8/26/2006 8/27/2006 8/28/2006 8/28/2006

4000  U
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
Petroleum Hydrocarbons (mg/kg)
DIESEL RANGE ORGANICS
GASOLINE RANGE ORGANICS
OIL RANGE ORGANICS (C24-C40)
Field PCB Results (mg/kg)
TOTAL PCBS AS AROCLOR-1254
Inorganics  (mg/kg)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
STRONTIUM
THALLIUM
TIN
TITANIUM
VANADIUM
ZINC
AVS/SEM Parameters  (UMO/G)
ACID VOLATILE SULFIDE, SEM

PCB PCB PCB PCB
13SD65 13SD66 13SD67 13SD68

13SD651224 13SD660006 13SD670006 13SD680006
NORMAL NORMAL NORMAL NORMAL

1 - 2 0 - 0.5 0 - 0.5 0 - 0.5
8/26/2006 8/27/2006 8/28/2006 8/28/2006

4000  U
4000  U
4000  U
7700  J
4000  U
4000  U

0.5  U 1.15 0.31  J 0.18  J
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STREAM ORDER

SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
CADMIUM, SEM
COPPER, SEM
LEAD, SEM
MERCURY, SEM
NICKEL, SEM
SEM/AVS, SEM  (S.U.)
ZINC, SEM
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1)
PH  (S.U.)
TOTAL ORGANIC CARBON  (mg/kg)

PCB PCB PCB PCB
13SD65 13SD66 13SD67 13SD68

13SD651224 13SD660006 13SD670006 13SD680006
NORMAL NORMAL NORMAL NORMAL

1 - 2 0 - 0.5 0 - 0.5 0 - 0.5
8/26/2006 8/27/2006 8/28/2006 8/28/2006
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APPENDIX H. DATA QUALITY REVIEW AND DATA REDUCTION METHODS

This appendix contains a description of the data review processes used to determine whether analytical

laboratory data were of acceptable technical quality for use in decision making. It presents interpretations

of tallies of data quality indicators. Because the fourth round of data involved relatively few samples, and

because it occurred toward the end of the RFI, the data were not incorporated into the data quality tallies

produced for Rounds 1 through 3. Instead, the Round 4 data quality is described in text and quantitative

measures of data quality are also incorporated into the text.

The data review began with data validation, which is a comparison of data quality indicators (DOls)

against prescribed acceptance criteria. The DOls used are measures to assess the bias and precision of

the analytical calibrations and sample analyses. The output of this review has a set of alphabetic flags

such as "u," "J," "R," or combinations thereof, that may have been assigned to individual results based on

the validation effort. These flags were used to infer the general quality of the data. The data validation

was followed by a summary of quantitative data quality measures to provide the user with a more

quantitative estimate of any bias or imprecision associated with the data. Also evaluated were the

measures of data completeness, sensitivity, comparability and representativeness.

Sections H.1 and H.2 provide an overview of the data validation process, Section H.3 presents an

evaluation of the data quality beyond data validation. Appendix G contains a printout of all qualified and

unqualified data and the applicable qualifier flags.

H.1 DATA VALIDATION PROCESS

Data were generated for this RFI report in four rounds. Field analytical data and sampling location

coordinates were reviewed both in the field and after completing the field event to assure data users that

the results and sampling location coordinates were accurate. Calibration logs and OC check sample

results were reviewed for accuracy. In addition, field data were reviewed for comparability among

sampling locations and consistency with expectations. These evaluations were based, in part, on

professional judgment. Well stabilization parameters were required to represent stable sampling

conditions (manifested as reproducible measurements) prior to sample collection but were not required to

compare well to field test kit results.

All of the TtNUS results from analytical laboratory samples werevaHdated by TtNUS according to several

specifications. Assignment of data qualification flags by TtNUS conformed to U.S. EPA Region 5

Standard Operating Procedures for Validation of Contract Laboratory Program Organic Data (U.S. EPA,

1993c); to Region 5 Standard Operating Procedures for Validation of Contract Laboratory Program

H-1 CT00331
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Inorganic Data (U.S. EPA, 1993d); to the U.S. EPA Contract Laboratory Program National Functional

Guidelines for Organic Data Review (U.S. EPA, 1994a); and to U.S. EPA Contract Laboratory Program

National Functional Guidelines for Inorganic Data Review (U.S. EPA, 1994b) to the greatest extent

practicable for non-contract laboratory program data.

Data validation specifications require that various data qualifiers be assigned when a deficiency is

detected or when a result is less than its detection limit. If no qualifier is assigned to a result that has

been validated, the data user is assured that no technical deficiencies were identified during validation.

The qualification flags used are defined below:

U .;.. Indicates that the chemical was not detected at the numerical detection limit (sample-specific

detection limit) noted. Non-detected results from the laboratory are reported in this manner. This qualifier

is also added to a positive result (reported by the laboratory) if the detected concentration is determined

to be attributable to contamination introduced during field sampling or laboratory analysis.

UJ - Indicates thatthe chemical was notdetected; however, the detection limit (sample-specific detection

limit) is considered to be estimated based on problems encountered during laboratory analysis. The

associated numerical detection limit is regarded as inaccurate or imprecise.

J - Indicates that the chemical was detected; however, the associated numerical result is not a precise

representation of the concentration that is actually present in the sample. The laboratory reported

concentration is considered to be an estimate of the true concentration.

UR - Indicates that the chemical mayor may not be present. The non-detected analytical result reported

by the laboratory is considered to be unreliable and unusable. This qualifier is applied in cases of gross

technical deficiencies (i.e., holding times missed by a factor of two times the specified time limit, severe

calibration non-compliances, and extremely low analyte recoveries).

R - Indicates that the chemical mayor may not be present. The positive analytical result reported by the

laboratory is considered to be unreliable and unusable. This qualifier is applied in cases of gross

technical deficiencies.

BU - Indicates that the associated organic chemical was detected in the affected sample as well as the

associated laboratory method blank, but has been qualified as non-detected because the concentration

was less than the blank level after adjustment for uncertainties (Le., the blank action level) per the

validation guidelines.

H-2 CT00331
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BJ - Indicates that the associated organic chemical was detected in the affected sample as well as the

associated method blank and rather than being considered a non-detect, is considered to be an estimate

because the concentration is in excess of the blank action level. The use of "B" qualifiers is a U.S. EPA

Region 5-specific requirement.

> - Indicates that the true value is probably greater than the reported value. This "qualifier flag" is used to

identify reported values that exceed the calibration range of field measurements but could not be re

analyzed for various reasons. This qualifier is used for field data and laboratory coliform data only.

The· preceding data qualifiers may be categorized as indicative of major or minor problems. Major

problems are defined as deficiencies that result in the rejection of data and qualification with UR or R data

validation qualifiers. These data are not used for risk assessment decision making purposes unless they

are used in a qualitative way and the use is justified and documented. Minor problems are defined as

deficiencies resulting in the estimation of data, and qualification with U,J, B, BJ, BU, and UJ data

validation qualifiers. Estimated analytical results are considered to be suitable for all decision-making

purposes unless the data use requirements are very stringent and the qualifier indicates a deficiency that

.is incompatible with the intended data use. It is noteworthy that a U qualifier does not necessarily

indicate that a data deficiency exists because all non-detect values are flagged with the U qualifier

regardless of whether a quality deficiency has been detected.

H.2 DATA VALIDATION OUTPUTS

After data were validated, a list was developed of non-conformities requiring data qualifier flags that were

used to alert the data user to inaccurate or imprecise data. For situations in which several ac criteria

were out of specification, the data validator made professional judgments and/or comments on the validity

of the overall data package. The reviewer then prepared a technical memorandum presenting

qualification of the data, if necessary, and the rationale for making such qualifications. The net result was

a data package that had been carefully reviewed for its adherence to prescribed technical requirements.

Validators incorporated data qualifiers into the electronic database and submitted the information to the

data management group. A complete printout of the data with validation flags is presented in Appendix

G. Pertinent quality estimates are summarized in a more quantitative format in the following section.

H.3 GENERAL DATA QUALITY REVIEW

The data quality was generally satisfactory except for a major discrepancy between original and field

duplicate VOC results at soil boring 08S851 during the Round 4 (October 2006) sampling. Some phenols

that were not detected at the site had data quality indicators with an extremely low bias. The sit,

however, was not necessarily expected to have been contaminated with phenols and no phenols
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unaffected by the extreme low bias were detected. Hence, this extreme poor performance for a few

phenols was viewed to be an anomaly and of little significance.

Two Building 106 Pond sediment samples (0850004010006 and 0850005010006) in the 0- to 6-inch

depth interval were not collected as designated in the OAPP. Instead, those samples were combined

with the 6 to 12 inch dept interval to yield a single sample spanning the 0 to 12-inch interval at each of the

two designated locations. This is not viewed as a deficiency because the samples that were collected

(0850004010012 and 08500050100012) were qdequately representative of sediment conditions in the

Building 106 Pond. Therefore, for completeness tallies, the original intent to collect tow separate depth

intervals within the 0 to 12-inch depth was ignored.

5ample 085L001010006 also was not collected and is not included in the completeness tallies for

sampling rounds 1 through 3. This sump sediment sample could not be collected because there was no

sediment in the designated sump. No sump samples were collected in Round 4. Table 2-3 lists the

samples collected during each sampling round. Overall data q!Jality is summarized in 5ection 3.0. A

more detailed accounting of data quality is provided below. The data quality indicators are discussed in

terms of precision, accuracy, representativeness, comparability, completeness, and sensitivity. Within

each of these categories individual performance for analytical fractions in aqueous and solid sample

matrices are described, when appropriate.

H.3.1 Completeness

Completeness is a measure of the number of valid samples or measurements that are available relative

to the number of samples or measurements that were intended to be generated. For this project,

completeness was measured on three different bases: samples collected, field· measurements, and

laboratory measurements.

• 5ample collection completeness was a measure of the usable samples collected as compared to

those intended to be collected.

• Field measurement completeness was a measure of the usable field measurements made relative to

those intended to be made.

• Laboratory measurement completeness was a measure of the amount of usable, valid laboratory

measurements per matrix obtained for each target analyte.
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Usable, valid samples (or results) were those judged, after data assessment, to represent the sampling

populations and to have not been disqualified for use through data validation or additional data review.

The total number of samples (or results) planned to be collected or generated are those listed in the

SWMU 15 OAPP (TtNUS, 2004). Completeness was determined using the following equation:

V
%C=-x100

T

where %C

V

T

=
=

=

percent completeness

number of samples (or results) determined to be valid

total number of planned samples (or results) ,

H.3.1.1 Sample Collection Completeness

Table H-1 compares the samples collected and analyzed to the samples proposed for collection and

analysis for all samples collected prior to 2006. The tallies are presented for each analytical fraction and

in some cases for individual parameters. The numerators represent samples for which results were

generated; the denominators represent total numbers of samples that should have been analyzed, based

on the QAPP (TtNUS, 2004). Two different tallies are presented. The tally incorporates all samples

scheduled for collection except samples explicitly identified in Section H.3, discretionary samples, and soil

samples that could not be collected because refusal was encountered. The discretionary samples

include those samples scheduled as extract and hold "E&H" in the OAPP (TtNUS, 2004). There can be

no risk from exposure to ~oil where soil does not exist and the decision not to analyze select E&H

samples is an indication that the analyses were not needed. Therefore, the exclusion of those samples is

not considered to be a deficiency. The second tally excludes the same samples excluded for Part I of the

table, as well as surface water samples,that could not be collected because drainage channels were dry,

or groundwater samples that could not be collected because wells did not produce enough water for

sampling. While these samples could not be collected under sampling conditions in effect at the time of

sampling, it might be possible to collect samples at the designated locations under different conditions.

Table H-1 was divided this way because, depending on the data use, a lack of data may be considered to

be a deficiency or not. In particular, haVing no data at intended locations may encumber the delineation

of the extent of contamination and to assess risks, yet, if surface water, for example, was not present, this

is an indication that exposure potential may not be as significant as it would if water were more prevalent

at the intended sampling locations. Furthermore, sediments, which act as contamination accumulators

can serve as surrogates for surface water when evaluating the extent of contamination. Samples that
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were filtered because turbidity exceeded 10 nephelometric turbidity units (NTUs) were included in the

collected samples tally.

A significant deviation from the intended sampling scheme occurred for coliform analyses in the surface

water, sump and seep samples but the deviation turned out not to have a negative impact on the project.

A sewer-like odor was detected in the sump near the pond. Therefore, fecal doliform analysis was

intended for four Round 1 groundwater samples plus a field duplicate, a Round 2 sump water sample plus

field duplicate, four Round 2 seep water samples plus field duplicate, and a Round 2 sump sediment

sample. In Round 1 fecal coliform analyses were requested, as intended, for the groundwater samples.

In Round 2, however, total coliform analyses were requested instead of fecal coliform analyses. Fecal

coliforms is a subset of total coliforms so the results, while related, are not comparable and can not be

interconverted. A sanitary sewer break upgradient of the Building 106 pond was later discovered to have

been the source of the odor. The sewer had been fixed before the sampling events. Because the sewer

break is independent of the Building 106 or 107 military operations, the failure to analyze the Round 2

samples for fecal rather than total coliforms had not consequence to the project.

The attainment of the 90 percent completeness goal varies with the way the tallies are done. The first·

tally yields a lesser frequency of attaining the 90 percent goal because it considers surfacewater and well

water samples that could not be collected to be data gaps. The second tally is more forgiving and does

not consider the uncollected surface water and groundwater samples to be data gaps. The differences in

the way the tallies are generated must be considered when an interpreting the data. The actual percent

complete will have varying degrees of effect depending on the data use and the lack of data in select

locations must be considered when evaluating the data.

The scheduled 2006 samples were collected as planned unless the material to be sampled was not

available. This occurred when bedrock was shallower than the scheduled sampling interval and at soil

borings where water was not available at the bedrock-overburden interface. Therefore sample collection

completeness for the 2006 vae samples is 100 percent. All scheduled analyses were performed on the

samples that were collected. Soil boring 08GWTW12, however, yielded only enough water to perform the

vae analyses and the scheduled svae analyses were not performed.
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The percent completeness for field measurements, including well stabilization measurements, was 100.

H.3.1.3 Laboratory Measurement Completeness

Under ideal conditions, the laboratory completeness objective would be 100 percent. That is, 100 percent

of all results would be valid for all samples analyzed. However, samples can be rendered unusable

during shipping and preparation (e.g., bottles broken or extracts accidentally destroyed) or analysis (e.g.,

loss of instrument sensitivity, strong matrix effects). Some results are rejected during data validation

because of serious quality deficiencies. Some compounds, in particular, consistently exhibited low

analytical response factors. This indicates that the analytical sensitivity is low for these compounds. The

laboratory completeness objective was 90 percent. This 'objective was satisfied for each analytical

fraction, however, the analytical fraction typically comprises many analytes. Therefore, it is possible to

meet this objective while the number of valid results per analyte may not meet this objective. Table H-2

presents a summary of percent completeness for all analytical fractions.

Several analytical results were rejected in all sampling rounds. The same organic compounds were

consistently rejected in several samples across multiple' matrices, although not all results for these

parameters were necessarily rejected in each matrix (See Table H-3) or each sampling round.

Explosives compounds, 3-nitroluene, HMX, and RDX were rejected only in aqueous field blanks. The

matrix below summarizes whether a particular compound was rejected in aqueous or solid matrices. An

"X" indicates that at least one result for a parameter was rejected in the indicated matrix.
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Parameter Aqueous Solid

2,3,4,6-TETRACHLOROPHENOL X

2,4,5-TRICHLOROPHENOL X

2,4,6-TRICHLOROPHENOL X

2,4-DICHLOROPHENOL X

2,4-DIMETHYLPHENOL X X

2,4-DINITROPHENOL· X

2,6-DICHLOROPHENOL X

2-CHLOROPHENOL X

2-METHYLPHENOL X

2-NITROPHENOL X

3&4-METHYLPHENOL X

3-NITROTOLUENE X

3,3'-DICHLOROBENZIDINE X

4,6-DINITRO-2-METHYLPHENOL X

4-CHLORO-3-METHYLPHENOL X

4-CHLOROANILINE X

4-NITROPHENOL X

4-NITROQUINOLlNE-1-0XIDE X X

ACETONE X

ACETONITRILE X X

ACROLEIN X X

DICHLORODIFLUOROMETHANE X

HMX X

ISOBUTANOL X X

KEPONE X X

PHENOL X

PROPIONITRILE X X

RDX X

Aside from the phenolic compounds the compounds in the list above are of little potential importance to

this project and therefore represent little negative impact to the project by having been rejected.

Furthermore, relatively few rejections were identified compared to the number of results generated and

the completeness goal was met for all analytes in all matrices (soil, surface water, sump water, sediment,

and groundwater) and for all analytical fractions, despite the rejections. The phenolic compounds are
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more significant because there are so many similar compounds that were rejected. Whereas these

compounds may not have been used a SWMU 8, the frequent inability to recover the phenolic

compounds lessens that confidence with which failure to detect those compounds can be used as an

indication that the compounds are not present.

Table H-3 lists all rejected results and the reasons for rejection in pre-October 2006 sampling. In October

20006, acrolein results were rejected in every soil and groundwater sample that was collected. Benzoic

acid, kepone, and 4-nitroquinoline-1-oxide were rejected in every groundwater sample. No other results

were rejected in Round 4. The lack of a significant amount of phenolic compound results must be

considered when evaluating the data. The matrix below shows the total number of results the number of

rejections, and the percent of results rejected for aqueous and solid matrices for pre-October 2006

results. October 2006 results were not included because of the limited number of rejections and limited

number of samples involved. The completeness rate is 0 percent for acrolein, benzoic acid, kepone, and

4-nitroquinoline-1-oxide in October 2006 samples. Because the number of analytes is high in the voe
and svoe fractions, however, the overall completeness rate is 98 percent for Round 4 based on number

of results obtained relative to number planned for collected samples.
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SVOC VOC

Parameter
Percent Percent

Matrix Results Rejects Reiected Results Reiects Reiected

2,3,4,6-TETRACHLOROPHENOL Aaueous
27 3 11.1

2,4,5-TRICHLOROPHENOL Aqueous
27 3 11.1

2,4,6-TRICHLOROPHENOL Aaueous
27 3 11.1

2,4-DICHLOROPHENOL Aaueous
27 3 11.1

2,4-DIMETHYLPHENOL Aqueous 27 3 11.1

Solid
56 1 1.8

2,4-DINITROPHENOL Aaueous
27 14 51.9

2,6-DICHLOROPH ENOL Aqueous
27 3 11.1

2-CHLOROPHENOL Aaueous
27 3 11.1

2-METHYLPHENOL Aqueous
27 3 11.1

2-NITROPHENOL Aaueous
27 3 11.1

3&4-METHYLPHENOL Aaueous
24 3 12.5

3,3'-DICHLOROBENZIDINE Solid
56 2 3.6

4,6-01NITRO-2-METHYLPHENOL Aaueous
27 3 11.1

4-CHLORO-3-METHYLPHENOL Aaueous
27 3 11.1

4-CHLOROANILINE Solid 56 2 3.6

4-NITROPHENOL Aqueous
27 4 14.8

4-NITROQUINOLlNE-1-0XIDE Aaueous
27 27 100.0

Solid
56 56 100.0

ACETONE Solid
132· 12 9.1

ACETONITRILE Aaueous
92 92 100.0

Solid
113 113 100.0

ACROLEIN Aaueous
92 92 100.0

Solid
113 113 100.0

DICHLORODIFLUOROMETHANE Solid
132 16 12.1

ISOBUTANOL Aqueous
92 92 100.0

Solid
113 113 100.0

KEPONE Aaueous
27 12 44.4

Solid
56 30 53.6

PHENOL Aaueous
25 3 12.0

PROPIONITRILE Aqueous
92 92 100.0

Solid
113 113 100.0
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H.3.2 Sensitivity

For pre-October 2006 data, Tables H-4 through H-9 display a comparison of the observed minimum and

maximum non-detect values during laboratory analyses to the target laboratory reporting limits contained

in Table 1-5 of the SWMU 8 QAPP (TtNUS, 2004) for soil, sediment, surface water, sump water,

groundwater, and seep water, respectively. Sensitivity in October of 2006 was comparable to the

sensitivity observed previously and is not discussed further.

At the outset of the project, it was known that the concentrations of several chemicals could not be

measured at concentrations that were as low as the RBTLs;·however, the analytical methods selected are

standard methods used throughout the environmental industry. Development of methods with greater

sensitivity was not practicable nor was it reqUired for the chemicals of primary interest (e.g., PAHs,

. pesticides, and other potentially site-related parameters such as metals). Yellow (or gray, if printed in

black and white) highlight in the tables indicates those parameters for which at least one non-detect value

exceeded the RBTL or the laboratory TV or RL. Although many analytical fractions had at least one such

exceedance, most nondetected results were less than the target limits and in many cases, non-detect

values that exceeded the target limits were within three to four times the limit or the detection limit can not

reasonably be reduced.

To understand the impact of not having achieved RBTLs, it is important to understand the convention

used for reporting non-detect values. Concentrations of organic analytes that were less than their MDLs

were reported as the threshold value (not the MOL) followed by a "U" qualifier. The threshold values were

generally less than typical laboratory reporting limits, but were typically greater than MDLs. This

convention was used in response to the need to try to measure concentrations as low as the RBTLs,

when practicable. If a measured organic analyte concentration exceeded the MOL but was less than the

reporting limit, the reported concentration was the measured concentration followed by a "J" qualifier.

The"J" qualifier signified that the reported concentration had a high degree of uncertainty even though

there was a high level of confidence that the analyte had been detected in the sample. Concentrations

less than the TV for inorganic chemicals were reported as the TV with a "U" qualifier. Inorganic chemical

concentrations between the TV and RL were reported with no qualifier. Concentrations of organic and

inorganic chemicals that exceeded reporting limits were not qualified unless a data quality deficiency was

identified. These reporting conventions are summarized below:
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Analyte Non-Detect Reporting

Measured Concentration Reported Concentration Qualifier*

<MOL . TV (inorganics) U

<TV TV (organics) U

>MDL and <RL Measured concentration J
(organics)

>TVand <RL Measured concentration No qualifier
(inorganics)

>RL Measured concentration No qualifier

Tables H-4 through H-9 show the nominal TVs and the minimum and maximum non-detect values for

each analyte in particular matrices (one table per matrix). The nominal TVs represent TVs as estimated

by the laboratory without any adjustments for sample-specific conditions such as moisture content or

sample dilutions. In some cases (e.g., when samples are diluted), the nominal TV may be less than the

RBTL whereas the actual non-detect value exceeds the RBTL.

The elevated detection limits that were incurred are viewed to be the consequence of uncontrollable,

sample-specific factors and reflect normal laboratory performance~ An example would be elevated

detection limits that were incurred because there was such a high TeE concentration in a sample that the

sample was diluted manifold to prevent down time on the analytical instrumentation used for analysis.

The elevated detection limits did not prevent the use of the data for decision making, however, the

inability to achieve RBTLs must be considered when using the data for risk screening and risk

assessment. It is also important to understand that the RBTLs may have changed between the time the

QAPP was written and this report was generated. The risk assessments are conducted on the most

recent risk-based values but the data quality was assessed relative to limits that were in effect at the time

the project was planned.

H.3.3 Laboratory Accuracy

Accuracy is the degree of agreement between an observed value and an accepted reference value.

Accuracy measurements are designed to detect biases resulting from sample handling and analysis.

This parameter is assessed by measuring spiked ~amples (e.g., MSs) or well-characterized samples of

certified analyte concentrations (e.g., LeSs) and by measuring blanks. Bias can be either positive or

negative. A low (Le.• negative) bias indicates a potential not detecting an analyte when it is present near

detection limit levels and for reporting concentrations that are less than the actual site concentration. A

high (Le., positive) bias indicates that reported concentrations are likely to be greater than actual site

concentrations. With a high bias there is no effect on the detectability of analytes that have

concentrations near detection limits levels.
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Accuracy requirements for field measurements are typically ensured through control over the sample

collection and handling and through routine instrument calibration. Field accuracies were monitored

through the use of blanks to detect cross-contamination and by monitoring adherence to procedures that

prevent sample contamination or degradation. Source water blanks were collected from analyte-free

water and potable water sources to assess the water sources used for decontaminating sampling

equipment. Equipment rinsate blanks were collected for this investigation to assess cross-contamination

via sample collection equipment. These blanks were obtained under representative field conditions by

collecting the rinse water generated by running analyte-free water through sample collection equipment

after decontamination and before use. Rinsate blanks were obtained for each type of sampling

equipment for each day that the sampling equipment was decontaminated. Where pre-cleaned,

dedicated sampling equipment was used, one rinsate blank was collected as a "batch blank". Rinsate

blanks were analyzed for the same chemical constituents as the associated environmental samples.

Accuracy in the laboratory is measured through the comparison of a spiked sample or LCS result to a

known or calculated value and is expressed as a percent recovery (%R). It was also assessed by

monitoring the analytical. recovery of select surrogate compounds added to samples that are analyzed by

organic chromatographic methods. LCSs were used to assess the accuracy of laboratory operations with

minimal sample matrix effects. MS and surrogate compound analyses measure the combined accuracy

effects of the sample matrix, sample preparation, and sample measurement. Spiking concentrations

equaled or approximated the default concentrations detailed in the applicable sample preparation or

analysis SOPs. LCS and MS analyses were performed at a frequency of one per 20 associated samples

of like matrix as required by the SWMU 8 OAPP (TtNUS, 2004). Laboratory accuracy was assessed by

comparing calculated %R values to accuracy control limits specified in the SWMUs 8 and 15 OAPP

(TtNUS, 2004).

Percent recovery is calculated using the following equation:

%R =Ss - So x 100
S

where %R =
Ss =
So =
S =

percent recovery

result of spiked sample

result of non-spiked sample

concentration of spiked amount.

Absence of. bias is represented as a recovery of 100 percent. .Mean recovery values less than

100 percent indicate a low bias, and recovery values greater than 100 percent indicate 'a high bias.
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Because measurement uncertainty exists in all bias estimates, a bias is not considered to be significant

unless it falls outside the range of 100 percent ± 25 percent. The more extreme the bias value, the more

significant the bias.

Accuracy data are compiled in Tables H-10 (solid samples) and H-11 (aqueous samples) fro pre-October

2006 data. The minimum, average, and maximum percent recovery values are presented in the table for

each parameter. In addition, the number of QC samples represented by these statistics is provided. This

count of QC values provides some insight into the magnitude of influence on the mean value caused by

values that are outside the 75 to 125 percent target range. Percent recoveries that are invalid because

the native sample concentration was more than four times the spike amount are excluded from the table.

Data qualifiers assigned during data validation because of non-compliant bias indicators are presented in

Appendix G.

Explosives and Perchlorate in Soils and Sediment

For explosives other than perchlorate, mean LCS/MS/MSD recoveries were within the 75 to 125 percent

reference range with the exception of tetryl. .The mean MS recovery was 73.4 percent and the mean

MSD recovery was 74.4 percent for tetryl. The lowest individual tetryl MS recovery was 42 percent and

the lowest MSD recovery was 38 percent. In addition, these recoveries were associated with the same

. parent sample (18SS0090002). Excluding these two results the range of MS/MSD recoveries is 68

percent to 103 percent. This represents a relatively narrow range and an in-control analytical process.

No significant bias is expected for explosives in soil or sediment.

Only one individual recovery out of 15 LCS/MS/MSD samples exceeded 125% for perchlorate. No more

detail is provided in this data quality review section for this parameter.

Explosives and Perchlorate in Groundwater and Surface Water

For explosives other than perchlorate, all mean LCS/MS/MSD recoveries were within the 75 to 125

percent reference range. Only three individual recoveries out of 120 points were below 75 percent. In

addition, no individual recoveries were greater than 125 percent. The lowest individual LCS recovery (3

nitrotoluene) was 74 percent, the lowest MS recovery (2,4-dinitrotoluene) was 62 percent, and the lowest

MSD recovery (2,4-dinitrotoluene) was 74 percent. This represents a relatively narrow range and an in

control analytical process.

No data quality problems were identified for perchlorate. No more detail is provided in this data·quality

review section for this parameter.
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Herbicides in Soil and Sediment

Mean recoveries for hexachlorophene and dinoseb were well below the reference range of 75 to 125

percent in the MSs and MSDs. The individual hexachlorophene recoveries ranged from 19 to 58 percent

and the individual dinoseb recoveries ranged from 36 to 58 percent in MSs and MSDs in solid samples.

Generally, the analytical performance for these compounds were precise (Le., PRD values within

expectations) but with moderate to severe low bias in solid matrices. Individual MS and MSD recoveries

of all target compounds ranged from 19 to 133 percent in solid matrices. The low end of this range

represents a severe low bias but fortunately, this degree of bias was rather limited in scope. In addition,

the surrogate (2,4-dichlorophenylacetic acid) associated with these analytes had mean recoveries that

exceeded 125% in LCSs, MSs, and MSDs. Generally, the analytical performance for the surrogate was

precise but with moderate high bias in solid matrices.

Pesticides and PCBs in Soil and Sediment

Mean LCS recoveries for all pesticide target analytes were within the 75 to 125 percent reference range

for pesticides and PCBs. The mean endrin aldehyde recovery (approximately 72 percent) was slightly

less than the low limit of 75 percent and represents a minor deviation. Individual LCS recoveries also

tended to lie within the 75 to 125 percent range.

With one exception, all mean target analyte recoveries in MS and MSDs were greater than 70 percentbut

several individual recoveries were less than 70%. This represents a slight low bias. The exception was

endrin aldehyde, which had a mean recovery of 53.8 in MSs and 50.8 in MSDs. This represents a

moderate low bias. Except for endrin aldehyde, individual recoveries in MSs and MSDs did not drop

below 58 percent. The lowest endrin aldehyde MS and MSD recoveries were 36 and 37 percent,

respectively.

In summary, there is no significant bias for pesticide results except for a moderately low bias associated

with endrin aldehyde concentrations. The degree of bias may vary with concentration level.

Pesticides and PCBs in Groundwater and Surface Water

The mean groundwater and surface water LCS, MS, and MSD percent recoveries across all sample

groups ranged from 61.4 to 116.8 percent for all pesticides and PCBs (Table H-11). This narrow recovery

range represents a narrow range that is slightly less than the low end of the reference range (75 to 125

percent). Few individual recoveries were outside the 75 to 125 percent reference range (See Table

H-11). The two notable exceptions were endrin aldehyde (individual recoveries ranging from 61 to 95

percent) and the surrogate compound, tetrachloro-meta-xylene (individual recoveries ranging from 55 to
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81 percent). These exceptions, however, are minor. This indicates that there was no significant

laboratory bias associated with the pesticide analysis process, except for a slight low bias for endrin

aldehyde. The degree of bias may be sensitive to concentration level.

Semivolatile Organic Compounds (Including PAHs) in Soil and Sedin'1ent

The majority of semivolatile compound mean LCS, MS, and MSD recoveries were within the expected

range (Table H-10) of 75 to 125 percent or Were moderately outside the range on the low side. The

compounds 3,3'-dichlorobenzidine, 4-chloroaniline, and hexachlorocyclopentadiene were particularly

notable exceptions with markedly low mean recoveries as compared to the rest of the group. For

example, the recoveries of 4-chloroaniline in 28 MSs ranged from 0 to 28 percent and in MSDs ranged

from 0 to 27 percent. In addition, while the mean recoveries for 2,4-dimethylphenol were not markedly

low (40.0% for MSs and 40.8% for MSDs), there were several severely low «20%) individual points. The

following chemicals had at least one individual recovery less than 20 percent (number of values less than

20 percent is shown in parentheses): 2-methylphenol (1 MS), 2,4-dimethylphenol (4 MSs and 4 MSD~).

3&4-methylphenol (1 MS), 3,3'-dichlorobenzidine (7 MSs and 7 MSDs), 4-chloroaniline (8 MSs and 7

MSDs), diphenylamine (1 MSD), and hexachlorocyclopentadiene (3 MSs and 3 MSDs). The analytes

with the greatest number of individual low MS and MSD recoveries are the same three compounds with.

low mean recoveries and 2,4-dimethylphenol. This performance is typical of SVOCs on soil and sediment

and does not represent a significant analytical deficiency because the affected compounds are not of

particular importance for this project. Several results were rejected because of the low recoveries (See

Table H-3). In addition, all non-detected results reported from the parent sample associated with an

MS/MSD recovery <10% were rejected. Positive results were qualified as estimated. The rejections are

more significant than the low bias because they indicate a potential for not detecting the rejected analytes

at concentrations near detection limit levels.

The mean recoveries of the solid LCSs range from 39.7% to 95.9%. One LCS recovery each for
/--........_- .

naphthalene, 2-methylnaphthalene, and the 'surrogate 1-fluoronaphthalene were 0%. These all occurred

in the same sample. These low recoveries were considered to be an anomaly because this was the only

occurrence of a 0% recovery for a surrogate in the SVOC fraction for soils. In addition, the error occurred

in a field QC sample and not in any environmental samples.

In summary, the semivolatile compounds generally show a slight to moderate low bias with some

exceptions (See Table· H-10). The following compounds exhibited a severe low bias:

3,3'-dichlorobenzidene, 4-chloroaniline, and hexachlorocyclopentadiene. The other compounds

specifically identified above also exhibited very low biases in some solid matrix samples.

H-16 eTO 0331



SWMU 8 RFI

Semivolatile Organic Compounds (Including PAHs) in Ground Water and Surface Water

Percent recoveries for LCSs, MSs, and MSDs in pre-October 2006 samples were generally higher for

aqueous samples than for solid samples. Mean recoveries ranged from 25.6 to 184.3 percent across

these samples with similar performance in all three types of samples (LCSs, MSs, and MSDs). The

minimum individual MS/MSD recovery across all compounds and samples was 0 percent. This occurred

for 2,4-dinitrophenol, 2-nitrophenol,3,3-dichlorobenzidine, 4,6-dinitro-2-methylphenol, and 4-nitrophenol.

The surrogate compound, 2-f1uorophenol, also exhibited two very low individual recovery values of 6 and

12 percent twelve MS/MSDs. The other MS and MSD recoveries were 24 percent to 80 percent for this

compound. Several results were rejected because of poor spike recoveries or calibration non

compliances (see Table H-3). Overall, the SVOC data indicate a slight to moderate low bias for most

compounds in aqueous samples. Results for 2,4-dinitrophenol, 2-nitrophenol, 3,3-dichlorobenzidine, 4,6

dinitro-2-methylphenol, and 4-nitrophenol exhibit a moderate to severe low bias (See Table H-11). In

addition, all non-detected results reported from the parent sample associated with an MS/MSD recovery

<10% were rejected. Positive results were qualified as estimated.

For the October 2006 MSs and MSDs nineteen MS or MSD recoveries were less than the 75 percent

lower target limit and eight were greater than the 125 percent upper target limit. Eighty percent (109 out

of 136) of MS and MSD recoveries were within the 75 to 125 percent target range. Results for the

analytes with high recoveries (Le., a potential high bias) were not qualified because the analytes were not

detected in any samples. The lowest individual recovery was 35 percent for hexacyclopentadiene in an

MSD sample. Other low recoveries occurred, typically for phenolic compounds. Surrogate compound

recoveries were within the 75 to 125 target range except for a 23 percent recovery value for 2

fluorobiphenyl and a 61 percent recovery for terphenyl-d14 in sample 08GWTW13, and 63 percent

recovery for 2,4,6-trinitrophenol in sample 08GWTW17. Overall, surrogate recoveries trended toward the

low end of the 75 to 125 percent target range, hence, the surrogate recoveries indicate the potential for

slight but probably insignificant low bias. This performance was comparable to or slightly better than the

performance in the previous data collection rounds, with less of an overall negative bias.

Total Metals in Soil and Sediment

If a matrix spike did not increase the native sample concentration by at least 25 percent, the spike was

considered to be invalid and is not discussed in this section. It was also removed from calculations of

percent recovery statistics presented in Table H-10. In some cases, it was not clear by how much the

matrix spike increased the native sample concentration because the spike amounts are not reported on a

per sample basis and many samples naturally contain detectable levels of metals. In those cases, the

result was retained.
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The mean soil and sediment LCS percent recoveries across all sample ,groups ranged from 96.8 to 116.7

percent (Table H-10). The narrow LCS recovery range nearly that was nearly centered on the

theoretically perfect value of 100 percent indicates that there was no significant laboratory bias

associated with the metals analysis process.

Whereas the LCS recoveries were acceptable and varied over a small range or percentages, the soil and

sediment sample MS recoveries were more erratic. Barium (196.4 percent), copper (244.6 percent), lead

(233.4 percent), magnesium (186.2 percent), vanadium (181.3 percent), and zinc (188.3 percent), in

particular, exhibited some exceptionally high recoveries for individual matrix spikes. Individual barium

and magnesium recoveries were generally erratic. There is no explanation for the erratic barium

recoveries. Individual copper recoveries ranged from 64.4 to 114.4 after excluding the single high value

(244.6 percent). The single high value is therefore viewed to be an anomaly and not representative of

typical copper recoveries. It is most likely a an indication of significant sample heterogeneity. Lead

recoveries ranged from and 78.2 to 114.7 percent, after excluding the single low value (41.2 percent) and

the single high value (233.4 percent). After excluding the single low value (34.2 percent) and the single

high value (181.3 percent), vanadium recoveries ranged from 70.2 to 102.2 percent. Thus, analytical

performance for lead and vanadium analyses appears to be stable but with a potential for an occasional

high bias, presumably attributable to sample heterogeneity. Afterexcluding the single high value (186.9

percent) and the single low value (-78.1 percent), the zinc recoveries ranged from 73.5 to 120.5,

indicating an overall slight high bias with a tendency toward high recoveries. Wile the single low recovery

is considered severely low, it is not considered to be an analytical deficiency because the concentration in

the parent sample was just below 4X the spiked concentration. After excluding the two high values

(186.2 and 162.6 percent) the magnesium recoveries ranged from 72.4 percent to 98.9 percent. Thus,

analytical performance for magnesium analyses appears to be stable but with a potential for an

occasional high bias.

In general, the worst recovery values (those that are furthest outside the 75 to 125 percent range) appear

to represent a high bias. It is believed that a slight high bias may exist for zinc, but no significant bias is

expected for other metals. This assertion is made, in part, based on the recovery values for aqueous

samples where sample heterogeneity is not as pronounced. The aqueous percent recoveries are

discussed below. On average, no significant bias was exhibited for metal concentrations in soils and

sediments, but the effect of sample heterogeneity is apparent. This is discussed further in the next

section.

Total and Dissolved Metals in Ground Water and Surface Water

If a matrix spike did not increase the native sample concentration by at least 25 percent, the spike was

considered to be invalid and is not discussed in this section.
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The mean groundwater and surface water LCS, MS, and MSD percent recoveries across all sample

groups ranged from 87.3 to 117.5 percent for all metals (Table H-11). This narrow recovery range is

within the 75 to 125 reference range. In addition, few individual recoveries were outside the 75 to 125

percent reference range (See Table H-11). This indicates that there was no significant laboratory bias

associated with the metals analysis process.

Total Organic Carbon in Soils and Sediment

This parameter was measured in one sample (See Table 2-3). No data quality problems were identified.

No more detail is provided in this data quality review section for this parameter.

Volatile Organic Compounds In Soil

Mean LCS recoveries were within the 75 to 125 percent reference range for all target analytes and

surrogate compounds in all four rounds of sampling The lowest individual volatile compound LCS

recovery was 42 percent (dichlorodifluoromethane) and the highest was 166 percent (acetone). This

represents a relatively narrow range of values, in general, and an in-control analytical process.

In MSs and MSDs, the mean recovery range was 63.2 to 117.1 percent across all analytes. This is a

relatively narrow range. The overall mean recovery for solid samples across all analytes was 82.1

percent and for MSDs it was 76.6 percent. As expected, the individual recoveries spanned a wider range

(18 to 327 percent). However, several high percent recoveries (14 of 18 recoveries >150%) were all

associated with the same MS (19SS0070002MS), indicating that the matrix effects particular to that

sample or poor analytical performance associated with that sample was occurring. Otherwise, the

recoveries indicate no bias to a moderate bias, depending on the analyte (See Table H-10). The low

individual recoveries are more significant because they represent a potential for not detecting an analyte

when it is present at detection limits levels. Based on the available QC data, this potential is sporadic and

not a persistent problem.

Percent recovery values for MS/MSDs ranged from 52 to 95 percent, except for acetone. The acetone

recovery was 0 percent in both the MS and MSD. This is evidence of a moderate low bias in the reported

concentrations for all analytes except acetone. The evidence for acetone is that the acetone was not

recoverable from the samples, yet this is not true based on results reported for the data set. For VOC

data from soil boring 08SB51 the highest reported concentrations were beyond the upper end of the

calibration range. Results that are beyond the upper end of the calibration range often suffer from a low

bias. The laboratory inadvertently discarded the remaining sample volume and therefore could not

perform a re-analysis of the sample. Only the sample from soil boring 08S851 was affected in this
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manner; ethylbenzene and total xylenes were the only compounds with a concentration in excess of the

upper end of the calibration range..

Surrogate recoveries for the 2006 data were within the acceptance limits with one exception: 1,2-toluene

d8 had a recovery of 119 percent which was outside the 85-115 percent acceptance range. There are

three reasons why this. is considered to be of little importance: 1) all other surrogate results were within

their respective ranges for each environmental sample, 2) the result was biased high, indicating a

potential high bias in the data which is a conservative estimate of concentrations, and 3) the deviation

from the acceptance range was small.

Volatile Organic Compounds in Groundwater and Surface Water

With one notable exception, mean and individual recoveries for LCSs, MSs, and MSDs were generally

within the 75 to 125percent reference range for the first three rounds of sampling. The notable exception

was bromomethane, which had mean recoveries for LCSs, MSs, and MSDs ranging from 121.5 to 134.9

percent. This indicates a slight high bias for bromomethane, however, bromomethane is not a compound

of particular importance for this project which limits the significance of this bias. All other exceptions were

of minor significance (See Table H-11). Therefore, no significant bias is indicated for VOCs in aqueous

samples. In Round 4 only one LCS was analyzed and the recoveries ranged from 77 to 139 percent with

all but two values within the 75 to 125 percent target range. Both values were biased high and the

affected compounds (dichlorodiflluoromethane and trichlorofluoromethane) were not detected, hence the

data quality is comparable to the quality of data for the first three sampling rounds.

For the October 2006 MSs and MSDsten MS or MSD recoveries were less than the 75 percent lower

target limit and none were greater than the 125 percent upper target limit. Eighty-eight percent (76/86) of

MS and MSD recoveries were within the 75 to 125 percent target range. The lowest individual recovery

was 59 percent for 1,1-dichloroethene in an MS. The corresponding MSD had a 62 percent recovery for

this compound. This indicates a slight potential low bias for 1,1,-dichloroethene. Low recoveries also

occurred for 1,1,1-trichloroethane and carbon tetrachloride. The low potential bias for these compounds

appears to be slight to moderate because all recoveries were greater than 60 percent.
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H.3.4 Laboratory Precision·

Precision is a measure of the degree to which two or more measurements are in agreement and

describes the reproducibility of measurements of the same parameter for samples analyzed under similar

conditions.

Precision for chemical parameters is expressed as a Relative Percent Difference (RPD), which is defined

as the ratio of the difference to the mean for the two values being evaluated. RPDs, typically expressed

as percentages, are used to evaluate both field and laboratory duplicate precision and are calculated as

follows:

IV1- V~
RPD= ( ) x 100

V1+ V2 /2

where RPD =

V1, V2 =
relative percent difference

two results obtained by analyzing duplicate samples

The precision estimates obtained from duplicate field samples encompass the combined uncertainty

associated with sample collection, homogenization, splitting, handling, laboratory and field storage (as

applicable), preparation for analysis, and analysis. In contrast, precision estimates obtained from

analyzing duplicate laboratory samples incorporate only homogenization, subsampling, preparation for

analysis, laboratory storage (if applicable), and analysis uncertainties. The VaG fraction of a sample is

not homogenized because homogenization would cause a loss of the target analytes.

Field duplicates for SWMU 8 soils and sediments were collected as a single sample that was sampled in

duplicate for VeGs, then homogenized, split into two portions, and placed into separate sample bottles for

the non-VeG analyses. Each sample bottle was assigned a unique nomenclature so as to be "blind" to

the laboratory. Field duplicates were collected during a single act of sampling and were analyzed for

chemical constituents to measure the precision of the sampling and analysis program, as well as the

natural sample heterogeneity.

Field duplicates were to be collected at a rate of one per 20 environmental samples. The number of

duplicates collected was greater than these frequencies because the analytical suite is not identical for all

samples. The number of duplicates collected corresponds to the number of samples collected for a

particular analytical fraction. The number of duplicates per samples collected for all analytical fractions

met the 5 percent frequency criterion specified in the SWMU 8 QAPP (TtNUS, 2004).
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Laboratory precision QC samples [Le., laboratory duplicates for inorganic chemicals and LCS/LCSD and

matrix spike (MS) I matrix spike duplicate (MSD) samples for organic chemicals] were scheduled to be

analyzed at a rate of one QC sample per 20 environmental samples. This 5 percent rate as specified in

the SWMU 8 QAPP (TtNUS, 2004) was achieved for aqueous, soil, sediment, and seep samples.

Laboratory duplicates are usually analyzed during the metals and miscellaneous analyses as a check on

the precision of the analyses. For organic compounds analyzed by chromatography, laboratory

duplicates are commonly supplanted with MSDs because the organic compounds do not occur naturally

in samples and precision can not be estimated from non-detect values.

During the RFI,laboratory precision was assessed by comparing calculated RPD values from duplicate

samples to p~ecision control limits specified in the SWMU 8 QAPP (TtNUS, 2004). RPD values greater

than 50 percent for solid matrices and 30 percent for aqueous matrices are occasionally observed. In

addition, values of this magnitude are often small compared to the concentration variability observed

across site samples. This characteristic is important because it indicates that the uncertainty associated

with decision making is often most affected by the overall site data variability and not as much by the local

variability at anyone location. Nevertheless, Tables H-12 and H-13 represent all exceedances of these

reference points (aqueous 30% and solid 50%) for laboratory duplicates, field duplicates, LCS/LCSD, and

MS/MSD RPDs. Field and laboratory precision values that did not exceed the reference points are not

included in the discussions below. The table includes minimum, average, and maximum RPD values for

each parameter that had at least one exceedance of the reference point (30 percent for aqueous

samples; 50 percent for solid samples). The values that exceed these reference pints are highlighted.

Herbicides in Surface Water and Ground Water

One of five hexachlorophene precision estimates (31.0 percent RPD) exceeded the target range of 0 to

30 percent in the surface water samples. One of five pentachlorophenol precision estimates (132.0

percent RPD) exceeded this range in the surface water samples. The lone RPD exceedance for

pentachlorophenol also caused the mean RPD (36.4 percent RPD) to exceed the 0 to 30 percent target

range. Generally, the analytical performance for these compounds was acceptable with regard to

precIsion. Because these compounds were not detected in any samples, there are no field precision

measures for hexachlorophene and pentachlorophenol.

Semivolatiles (Including PAHs) in Soil and Sediment

RPDs for many different target compounds in MS/MSDs exceeded the 50 percent reference point (Table

H-12). However, the mean RPD values are generally less than 25 percent, and the majority of RPD

values are within the target range. The exceedances were therefore evidently not widespread and do not
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indicate the existence of widespread precision problems. Instead, they indicate that precision is generally

acceptable for soil sample SVOC analyses. The maximum RPD for 4-chloroaniline, 3,3'

dichlorobenzidine, and hexachlorocyclopentadiene was 200. These compounds have poor analytical

response and had a 0 percent recovery in either the MS or MSD, used to compute the RPD (see Section

H.3.3). These compounds are not likely to be detected at the site. The possibility for a typical to slightly

greater than typical level of uncertainty exists for most SVOC compounds listed on Table H-12.

Hexachlorocyclopentadiene, 4-chloroaniline, and 3,3'-dichlorobenzidine results are viewed to be

especially uncertain.

Two field duplicate pairs had RPDs that exceeded the 50 percent reference point (Table H-12). It is

possible that these two samples were affected by a "hot spot" due to the heterogeneity of soil samples. In

addition, the high RPD for naphthalene was derived from concentrations that were nearing the laboratory

reporting limit. While the concentrations for bis(2-ethylhexyl)phthalate were well above the reporting limit,

the sample (08SD012010006) had a high percent moisture content and also was highly contaminated

with organic compounds. However, while sample heterogeneity has an effect on precision in soil

samples, there is also a perceived moderate uncertainty in the field duplicate precision.

Semivolatiles (Including PAHs) in Groundwater and Surface Water

Several (22) SVOC compounds had RPDs in excess of the 30 percent reference point ranging from 31 %

to 200% in the MS/MSD samples. All except four site samples were surface water samples. The

maximum RPD for 2,4-dinitrophenol, 2-nitrophenol, 4,6-dinitro-2-methylphenol, and 4-nitrophenol was

200. These compounds have poor analytical response and had a 0 percent recovery in either the MS or

MSD used to compute the RPD (see Section H.3.3). These compounds were not likely to be detected if

they were present. The preponderance of evidence, however, is that phenolic compounds were not

present at the site because phenols that were not affected by this extreme low bias were not present

Round four precision was significantly better for all SVOCs, with the greatest MS/MSD RPD value being

12 percent. This is considerably less than the 30 percent upper limit of the RPD target range. For the

first three sampling rounds, the possibility for a typical to slightly greater than typical level of uncertainty

exists for most SVOC compounds listed on Table H-13 for the first three rounds of sampling. 2,4

dinitrophenol, 2-nitrophenol, 4,6-dinitro-2-methylphenol, and 4-nitrophenol results are viewed to be

especially uncertain.

Total Metals in Soil and Sediment

RPDs for many different target compounds in laboratory duplicates exceeded the 50 percent reference

point (Table H-12). However, the mean RPD values are generally less than 25 percent, with the majority

of RPD values are within the target range. As expected, several metals also exceeded the reference
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RPD range for field duplicate samples. The observed exceedances do not appear to be unusual and are

interpreted to represent natural sample heterogeneity. A typical level of uncertainty was demonstrated

for metals in sediment and soil replicate samples, however, the potential for occasional erratic results

must be considered as evident from the matrix spike and laboratory duplicate samples.

Total and Dissolved Metals in Ground Water and Surface Water

Relatively few RPD values for groundwater and surface water samples exceeded the reference range of

Oto 30 percent (Table H-13) as compared to soil samples. In addition, several of the RPD results in

excess of the 30 percent reference point were caused by results that were reported at or below the

laboratory's reporting limit. Concentrations in this range tend to exhibit high RPD values only because

they are near detection limits.

In general, the degree of heterogeneity observed for total and dissolved metals in aqueous samples

appears to be normal.

Volatiles in Soil and Sediment

In sampling conducted prior to Round 4 (October 2006) several (21) VOC compounds had RPDs in

excess of the 50 percent reference point ranging from 51 % to 119% in the M5/M5D samples. However,

the mean RPDs for all compounds were less than the 50% reference point with the highest

(trichlorofluoromethane) being 30.3%. In addition, out of 35 total results that exceeded the reference

point, nineteen were in sample 085B0120206 and twelve were in sample 19550070002. This is

indicative of a matrix effector poor performance associated with individual samples and not a pervasive

analytical deficiency. In October 2006 a single field duplicate was collected along with 17 environmental

samples. RPDs were computed for the five detected compounds in the field duplicate. The RPDs ranged

from 12.0 percent for acetone to 197 percent for ethylbenzene. The possible range of RPD values is 0

percent (perfect precision) to 200 percent (no agreement between values). Accordingly, this range of

RPD values was cause for concern. The quality indicators (duplicate precision, M5, and M5D recoveries)

were reviewed but no particular quality deficiency could· not be found to explain the large discrepancy in

concentration between the original and duplicate field samples. This is usually a sign of sample

heterogeneity. The M5/M5D RPD values were all less than 30 percent which is acceptable for soil

samples. Based on the data review, the higher concentrations at soil boring 085B51 are believed to be

representative of soils at that boring. Whether these reported concentrations are biased low is not clear

but they probably are. The reasons for this are described in the Accuracy section above. The original

analysis was beyond the upper end of the calibration range which isa region where results are typically.

biased low. Hence, one should assume that the highest reported concentrations are biased low for this
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sample (0858510204). An additional factor that accounts for increased RPDs is the heterogeneous

nature of soil samples.

Volatiles in Groundwater and Surface Water

All volatile concentrations in duplicate samples were either less than threshold values which precluded

the evaluation of RPD values, or the RPD values were within the reference range of 0 to 30 percent. This

indicates that there were no particular precision problems identified for volatile analyses.

H.3.5 Comparability

Comparability is defined as the confidence with which one data set can be cOmpared with another (e.g.,

among sampling points and among sampling events). Comparability was achieved by using standardized

sampling and analysis methods, as well as standardized data reporting formats. Comparability of field data

was ensured by following the SWMU 8 OAPP (TtNUS, 2004). Comparability of laboratory measurements

was achieved primarily through the use and documentation of standard sampling and analytical methods.

Results were reported in units that ensured comparability with previous data and with current state and

federal standards and guidelines. Comparability of laboratory measurements was assessed primarily

through the use of QC samples and through adherence to the OA plan. No comparability problems were

detected.

The laboratory analyzed various QC samples along with the environmental samples to allow data users to

assess the quality of the data. Tables H-14 through H-19 show the rates of data qualification that

resulted from application of the data validation process for aqueous and solid samples, respectively, prior

to October 2006. The numerical qualification rates presented in the table represent the percentage of

data qualified as indicated for the indicated reason. An example using an excerpt form Table H-14 is the

best way to explain how to interpret the table:

Validation Qualifier

Parameter Code J U UJ UR

ARSENIC A 3.3 0.0 0.0 0.0

AF 30.0 0.0 0.0 0.0

AI 66.7 0.0 0.0 0.0

The "3.3" in the"J" Validation Qualifier column indicates that 3.3 percent of the J-qualified data for arsenic

were qualified that way because of reason "A" (Code = A). The second "30.0" in the J-qualifier column

indicates that 30.0 percent of the J-qualified data were qualified that way for reasons "An and "F" (Code
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AI). The 66.7 in the J-qualifier column indicates that the remaining 66.7 percent ofthe J-qualified data

were qualified that way for reasons "A" and "I" (Code AI). The sum of these percentages is 100, which

indicates that all of the J-qualified aluminum data were qualified that way for these three reasons. The

Codes are defined at the bottom of Tables H-14 through H-19.

All other values in the table are to be interpreted in a similar manner. Quantitative summaries of accuracy

and precision are provided in Sections H.3.. 3 and H.3.4. Inability to achieve target detection limits or

RBTLs in several cases should also be considered when using the data (See Section H.3.2).

Quality indicators such as precision and accuracy were comparable between pre-October 2006 and

October 2006 data, therefore the data are viewed to be comparable in quality

H.3.6 Representativeness

Representativeness is an expression of the degree to which data accurately and precisely depict the

actual characteristics of a population or environmental condition existing at an individual sampling point

and is contingent on a good design for the sampling program. Ideally, for each environmental medium

investigated, there would be two general populations - site and background. The site population(s) is the

portion of a medium potentially contaminated as a result of site operations. Sampling of the site

population was designed to directly support the project objectives of determining the nature and extent of

contamination and evaluating human and ecological risks. The background population is that portion of a

medium that is similar to the site population but expected or known not to be contaminated through site

operations. A background population is a point of reference for understanding whether or not site

chemical concentrations represent site-related contamination. For mobile media (sediment, surface water

and ground water) the term upgradient, rather than background, is generally used to refer to locations

unaffected by site operations. Background and upgradient data were not available for groundwater but

they were available for soil, surface water, and sediment.

Data were collected from the locations specified in the SWMU 8 QAPP (TtNUS, 2004) with only minor

modifications that reflect uncertainty in marking the locations in the field. The SWMU 8 QAPP (TtNUS,

2004) and the use of standardized sampling, sample handling, sample analysis, and data reporting

procedures were designed so that the final data would be accurate representations of actual site

conditions. It is believed that all reported data are adequately representative of site conditions with

exceptions as noted below.

Theoretically, dissolved analyte concentration can not exceed the total metal concentration. Allowing for

uncertainties in collecting, storing, preparing, and analyzing a sample, it is reasonable to expect that a

dissolved metal concentration could be reported to be as much as 30% greater than the total metal
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concentration without cause for concern. This "rule of thumb," however does not apply if results are near

the non-detect levels because of the greater analytical uncertainties in that concentration range. If the

total and dissolved metals results are significantly greater than detection limits, an exceedance of 30%

difference is an indication of a potential data quality problem. Some of the SWMU 8 dissolved metal

results exceeded this range and nickel and copper results were affected the most in this regard.

However, this generally occurred when the results were near the detection limits, therefore, the

discrepancies between dissolved and total metals do not appear to reflect any significant data quality

problems. Total and dissolved metal concentrations are provided in the tables of Section 3.0 and

Appendix G.
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References for Appendix H

TtNUS, 2004. Quality Assurance Project Plan for RCRA Facility Investigation at Building 106 Pond

(SWMU 8) Roads and Grounds Area (SWMU 15) and Environmental Indicator Investigation for SWMU

18 (Load and Fill Area Buildings), SWMU 19 (Pyrotechnic Test Area), SWMU 20 (Crane Army

Ammunition Activity Quality Assurance/Quality Control Test Area), and the Old Gun Tub Storage Lot,

September.

U.S. EPA, 1993c. U.S. EPA Region 5 Standard Operating Procedures for Validation of Contract

Laboratory Program Organic Data;

U.S. EPA, 1993d. Region 5 Standard Operating Procedures for Validation of Contract Laboratory

Program Inorganic Data;

U.S. EPA, 1994a. U.S. EPA Contract Laboratory Program National Functional Guidelines for Organic

Data Review;

U.S. EPA, 1994b. U.S. EPA Contract Laboratory Program National Functional Guidelines for Inorganic

Data Review

List of acronyms. Appendix H

%R Percent recovery

DQI Data quality indicator

LCS Laboratory control sample

MDL Method detection limit

MS Matrix Spike

MSD Matrix spike duplicate

NTS Nephelometric turbidity unit

PAH Polycyclic aromatic hydrocarbon

PCB Polychlorinated biphenyl

QAPP Quality assurance project plan

QC Quality control

RBTL Risk-based target level

RFI Resource Conservation and Recovery Act Facility investigation

RL Laboratory reporting limit

RPD Relative percent difference

SVOC Semivolatile organic compound
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SWMU Solid Waste Management Unit

TOe Total organic carbon

TtNUS Tetra Tech NUS, Inc.

TV Threshold value

voe Volatile organic compound
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APPENDIX J.2

This appendix presents a discussion of the different chemical classes that were detected in

environmental media at SWMU 8, including toxicity information, potential food chain and trophic

transfer, and bioaccumulation potential. Appendix Table J.2-1 presents the bioaccumulation

factors (BAFs) that were used in the surrogate species' food-chain models for the individual

constituents that are detected at SWMU 8. The sources for most of the BAFs are presented in

section 8.4.2.1 of the Ecological Risk Assessment (ERA), while the text below discusses some

additional sources of the BAFs, where necessary. Note that dry weight BAFs were used for this

ERA.

Volatile Organic Compounds

VOCs are usually very mobile in the environment because they are poorly adsorbed to soil and

sediment particles. Also, because they are very volatile, they typically are only detected in

surface water, surface soil, and sediment at low concentrations.

Most VOCs have very little potential to bioaccumulate in ecological receptors; therefore,

biomagnification through the food chain does not appear to be significant. VOCs are not

expected to biomagnify in plants and are typically only toxic to ecological receptors at relatively

high concentrations.

Semivolatile Oraanic Compounds

The most common semivolatile organic compounds that are found at naval facilities include PAHs

and phthalates. PAHs are a diverse group of compounds consisting of two or more substituted

and unsubstituted polynuclear aromatic rings formed by the incomplete combustion of

carbonaceous materials. PAHs are ubiquitous in the modern environment and are common

constituents of coal tar, soot, vehicle exhaust, cigarette smoke, certain petroleum products, road

tar, mineral oils, creosote, and many cooked foods. PAHs also are released to the environment

through natural sources such as volcanoes and forest fires.

PAHs are transferred from surface water by volatilization and sorption to settling particles. The

compounds are transformed in surface water by photooxidation, chemical oxidation, and

microbial metabolism (ATSDR, 1989). In soil and sediments, microbial metabolism is the major

process for degradation of PAHs (ATSDR, 1989). Although PAHs accumulate in terrestrial and

aquatic plants, many organisms are able to metabolize and eliminate these compounds.

Vertebrates can readily metabolize PAHs, but lower forms (insects and worms) cannot



metabolize PAHs as quickly. However, food chain uptake does not appear to be a major

exposure source to PAHs for aquatic animals (ATSDR, 1989).

PAHs vary substantially in their toxicity to aquatic organisms. In general, toxicity increases as

molecular weight increases, with the exception of some high molecular weight PAHs that have

low acute toxicity. Most species of aquatic organisms rapidly accumulate PAHs that occur at low

concentrations in the ambient medium. However, uptake of PAHs is highly species-specific, it is

higher in algae, mollusks, and other species that are incapable of metabolizing PAHs (Eisler,

1987). The ability of fish to metabolize PAHs may explain why benzo(a)pyrene is frequently not

detected or is found at only very low levels in fish from environments heavily contaminated with

PAHs (ATSDR, 1989).

Phthalates are semivolatile organic compounds that are used in production of plastics (ATSDR,

1993). Most phthalates are expected to sorb to soil or sediment particles after their release

because of their high log Koc values (Howard, 1989). Some phthalates may bioconcentrate in

aquatic organisms [Spectrum laboratories, 1999; Howard, 1989; ATSDR, 1989].

Metals

Many metals occur naturally at various concentrations in the surface water and sediment primarily

to chemical weathering of rocks and fallout from volcanoes. Most metals are toxic to aquatic (Le.,

fish, invertebrates) and terrestrial (Le., plants, invertebrates, vertebrates) ecological receptors

above certain concentrations, with some metals being more toxic at lower concentrations than

others. Also, different chemical forms of the metals may be more toxic than others. For example,

hexavalent chromium is typically more toxic than trivalent chromium, and methyl mercury is more

toxic than inorganic mercury. In addition, the toxicity of several metals (cadmium, chromium,

copper, lead, nickel, silver, and zinc) to aquatic receptors in freshwater systems decreases with

increasing water hardness.

Many factors (e.g., pH, Eh, clay content, organic matter content) influence the bioavailability of

metals to invertebrates in sediment. One way to estimate the bioavailable portion of certain

divalent metals (cadmium, copper, lead, nickel, and zinc) in sediment is to measure the amount of

acid volatile sulfides (AVS) and simultaneously extracted metals (SEM) in a sediment sample. If

the molar concentration of AVS is higher than the molar concentration of SEM, then the SEM

metals are expected to be unavailable and non-toxic to aquatic invertebrates. AVS playS little or

no role in determining interstitial water concentrations of metals in aerobic systems or those with



low productivity (i.e., where the absence of organic carbon limits sulfate reduction) (Ankley et aI.,

1995), or when ingestion of sediments is the primary exposure route (Lee et aI., 2000).
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TABLEJ.2-1
DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, FISH, AND SEDIMENT INVERTEBRATES

I Plant BAFs!1,2) I Earthworm BAFs(3) I Fish BSAFs(4) I Sediment Invertebrate BSAFs(5) I
Chemicals Conservative!") Average!") Conservative!") I Averaae(") I Conservative!") I Averaae!") I Conservative!") Average(")
Semivolatile Oraanics

IAcenaohthvlene 2.70E-Q1 2.70E-Q1 6.69E-Q1 2.56E-Q1 2.90E-Q1 2.90E-01 1.ooE+00 1.ooE+00
IPyrene 5.50E-Q2 5.50E-Q2 6.69E-Q1 2.56E-Q1 2.90E-Q1 2.90E-Q1 1.ooE+OO 1.ooE+oo
lnorganics
Arsenic 1.10E+00 3.75E-Q2 5.23E-Q1 2.24E-Q1 1.ooE+OO 1.ooE+00 6.90E-Q1 1.43E-Q1
Cadmium 3.25E+00 5.86E-Q1 4.07E+01 7.71E+00 1.ooE+00 1.ooE+00 7.99E+OO 6.ooE-01
Chromium 8.39E-Q2 4.1OE-Q2 3.16E+OO 3.06E-Q1 1.00E+00 1.ooE+00 4.68E-Q1 1.ooE-Q1
Copper 6.25E-01 1.24E-Q1 1.53E+OO 5.15E-Q1 1.ooE+00 1.ooE+00 5.25E+OO 1.56E+00
Lead 4.68E-Q1 3.89E-Q2 1.52E+OO 2.66E-Q1 1.ooE+OO 1.ooE+OO 6.07E-Q1 7.1OE-Q2
Mercurv 5.ooE+OO 6.52E-01 2.06E+01 1.69E+OO 1.00E+00 1.ooE+00 2.87E+OO 1.14E+00
Nickel 1.41E+OO 1.BOE-Q2 4.73E+OO 1.06E+OO 1.00E+OO 1.ooE+OO 2.32E+00 4.86E-Q1
Selenium 3.01E+OO 6.72E-Q1 1.34E+OO 9.85E-Q1 1.ooE+OO 1.ooE+OO 1.ooE+OO 1.ooE+00
Zinc 1.82E+OO 3.66E-Q1 1.29E+01 3.20E+OO 1.00E+00 1.ooE+OO 7.53E+OO 1.94E+00

Notes:
BAF - Bioaccumulation Factor
BSAF - Biota Sediment Accumulation Factor
1 - ORNL (2001) for organics; only one value is available for conservative and average exposures
2 - Sample et aI., (1997) for inorganics; conservative value is 90th percentile; average value is median value
3 - Sample et aI., (February, 1998) for all chemicals; conservative value is 90th percentile; average value is median value
4 - U.S. EPA, September 1997; only one value is available for conservative and average exposures. Values for organic chemicals are the same for wet-weight and dry weight.
5 - ORNL (August, 1998) for all chemicals; conservative value is 90th percentile; average value is median value
6 - Conservative and average refers to the exposure scenarios for which the uptake factors are used

Default value of 1 is assigned to parameters without uptake factors



APPENDIXJ.3
SURROGATE TERRESTRIAL RECEPTOR PROFILES



. APPENDIX J.3

The following sections present the receptor profiles for the representative herbivorous, insectivorous, and

piscivorous receptors chosen for foodchain modeling at SWMU 8. The majority of the information for the

profiles was obtained from the Wildlife Exposure Factors Handbook (U.S. EPA, 1993). The data for the

incidental soil ingestion rates were obtained from the Estimates of Soil Ingestion by Wildlife (Beyer, 1994) or

the U.S. EPA Ecological Soil Screening Guidance (U.S. EPA, 2005).

The food and water ingestion rates are listed in gIg (of body weight)-day on a wet weight basis but were

converted to dry weight for the ERA using the exposure factors presented below. The home ranges are

presented in hectares in U.S. EPA (1993) but were converted to acres by multiplying the number of hectares

by 2.471; The only exception is the kingfisher's range, which is presented in km of shoreline. Also note that

the estimated percent of soil in the diets are listed in dry weight.

Short-Tailed Shrew (Blarina brevicaudal

Shrews inhabit a wide variety of habitats and are common in areas with abundant vegetative cover. They need

. cool, moist habitats because of their high metabolic and water-loss rates. The short-tailed shrew is primarily

carnivorous, eating insects and other invertebrates such as earthworms, slugs, and snails.

The adult body weight for the short-tailed shrew in various habitats ranged from 0.015 to 0.01921 kg with an

average of 0.0169 kg. The listed food ingestion rates for shrews are between 0.43 and 0.96 gig-day (wet

weight). The water ingestion rate was listed as 0.223 gIg-day. The food and water ingestion rates in kg/day

and Uday, respectively, were calculated as shown on Table 8-14. The food ingestion rates were then

multiplied by 0.16 in the food chain model, which is the 'percent solids of worms (Sample et aI., 1997) to

convert the ingestion rate from a wet-weight value to a dry-weight value. The incidental soil ingestion rate was

calculated by multiplying the ingestion rate by the percentage of soil that is incidentally ingested (3% for

conservative food chain model and 0.9% for the average food chain model) from U.S. EPA (February 2005).

3% is the 90th percentile value and 0.9% is the 50th percentile value from U.S. EPA (February 2005). The only

available home range for the shrew (0. 9699 acres) was calculated using data from a tamarack bog in

Manitoba (only value available).

American Woodcock (Scolopax minoO

Woodcocks inhabit both woodlands and abandoned fields, particularly those with rich and moderately to poorly

drained loamy soils, which tend to support abundant earthworm populations. They feed primarily on

invertebrates found in moist upland soils by probing the soil with their long prehensile-tipped bill. Earthworms

are theirpreferred diet, but seeds and other plant matter may also be consumed.



The adult body weight for the woodcock ranges from 0.166 to 0.213 kg with an average of 0.190 kg. The

listed food ingestion rates for the woodcock are between 0.73 and 1.0 gig-day (wet-weight). The water

ingestion rate is listed as 0.1 gig-day. The food and water ingestion rates in kg/day and Uday, respectively,

were calculated as shown in Table 8-14. The food ingestion rates were then multiplied by 0.16 in the food

chain model, which is the percent solids of worms (Sample et aI., 1997) to convert the ingestion rate from a

wet-weight value to a dry-weight value. The incidental soil ingestion rate was calculated by multiplying the

ingestion rate by the percentage of soil that is incidentally ingested (assumed 16.4% for conservative food

chain model and 6.4% for the average food chain model) from U.S. EPA (February 2005). 16.4% is the 90
th

percentile value and 6.4% is the 50th percentile value from U.S. EPA (February 2005).

The range of home range sizes for the woodcock is 7.66 to 182 acres with,an average home range of 61

acres.

Meadow Vole (Microtus pennsylvanicusl

Meadow voles inhabit grassy fields, marshes, and bogs; however, they prefer fields with more grass, more

cover, and fewer woody plants. They typically consume green succulent vegetation, sedges, seeds; roots,

bark, fungi, insects, and animal matter. However, green succulent vegetation makes up the majority of their

diet.

The adult body weight for the vole ranges from 0.0329 to 0.0391 kg with an average of 0.0366 kg. The only

listed food ingestion rates for voles range from 0.30 to 0.35 gig-day (wet-weight), with an average of 0.325 glg

day. The water ingestion rates are 0.14 (estimated) and 0.21 gig-day, with an average of 0.175 gig-day. The

food and water ingestion rates in kg/day and Uday, respectively, were calculated as shown in Table 8-14. The

food ingestion rates were then multiplied by 0.15 in the food chain model, which is the percent solids of plant

foliage (U.S. EPA, February 2005), to convert the ingestion rate from a wet-weight value to a dry-weight value.

The incidental soil ingestion rate was calculated by multiplying the ingestion rate by the percentage of soil

that is incidentally ingested (assumed 3.2% for conservative food chain model and 1.2% for the average food

chain model) from U.S. EPA (February 2005). 3.2% is the 90th percentile value and 1.2% is the 50th percentile

value from U.S. EPA (February 2005).

The range of home range sizes for the meadow vole is 0.0297 to 1.06 acres with an average home range of

0.16 acres.

Northern Bobwhite Quail (Colinus virqinianusl

Quails inhabit grasslands, idle fields, pastures, and large clumps of grasses. Bobwh,ite quails forage in areas

with open vegetation, some bare ground, and light litter. Seeds from weeds, woody plants, and grasses

comprise the majority of an adult's diet, although green vegetation has been found to dominate the diet of this



species in winter in the southern areas of the United States.

The adult body weight for the bobwhite quail ranges from 0.162 to 0.186 kg with an average of 0.177 kg. The

listed food ingestion rates for quails range from 0.067 to 0.093 gig-day (wet-weight), with an average of 0.082

gig-day. The water ingestion rate ranges from 0.086 to 0.131 gig-day, with an average water ingestion rate of

0.104 gig-day. The food and water ingestion rates in kgldayand Uday, respectively, were calculated as shown

on Table 8-14. The food ingestion rates were then multiplied by 0.15 in the food chain model, which is the

percent solids of plant foliage (U.S. EPA, February 2005), to convert the ingestion rate from a wet-weight value

to a dry-weight value. The incidental soil ingestion rate was calculated by multiplying the ingestion rate by the

percentage of soil that is incidentally ingested (assumed 13.9% for conservative food chain model and 6.1 %

for the average food chain model) from U.S. EPA (February 2005). 13.9% is the 90th percentile value and

6.1 % is the 50th percentile value for the mourning dove from U.S. EPA (February 2005).

The home range for the quail ranges from 16 to 41 acres with an average home range of 29 acres.

Belted Kingfisher Cervle a/eyon)

Belted kingfishers are typically found along rivers, streams, and the edges of lakes and ponds. They are also

common along seacoasts and estuaries. They prefer water that is free of thick vegetation and overhanging

trees that obscure the view of the water. Because kingfishers eat primarily fish that swim near the surface or

. in shallow water, they require relatively clear water to see and catch their prey. Although kingfishers feed

predominantly on fish, they have been know to consume crayfish, crabs, mussels, lizards, frogs, toads, small

snakes, turtles, insects,salamanders, newts, young birds, mice, and berries.

Based on data from Michigan, Pennsylvania, Ohio, and Minnesota; the adult body weights range from 0.136 to·

0.170 kg, with an average of 0.152 kg. Based on data from Michigan, the listed food ingestion rates range

from 0.41 to 0.5 gig-day. The water ingestion rate is estimated as 0.11 gig-day. The food ingestion rates

were then multiplied by 0.25 in the food chain model, which is the percent solids of fish (Sample et a!., 1997)

to convert the ingestion rate from a wet-weight value to a dry-weight value. The incidental sediment ingestion

rate was calculated by multiplying the ingestion rate by the percentage of soil that is incidentally ingested (3.3

percent), based on the mallard in Beyer (1994).

The home range for the kingfisher ranges from 0.39 to 2.185 kni of shoreline, based on data from streams in

Pennsylvania and Ohio.

Mink (Mustela visonl

Minks are the most abundant and widespread carnivorous mammals in North America. They are found

associated with every type of aquatic habitat including waterways such as rivers, streams, lakes, ditches,



swamps, marshes, and backwater areas. Minks prefer irregular shorelines and tend to use brushy or wooded

cover adjacent to the water, where prey is abundant and downfall and debris provide den sites. Mammals are

minks' most important prey year round in many parts of their range, but they also hunt aquatic species such as

fish, amphibians, and crustaceans.

The adult body weight for the mink in various habitats ranged from 0.55 to 1.734 kg with an average of 1.02

kg. "The listed food ingestion rates for minks range from 0.12 to 0.22 gIg-day (wet-weight). The water

ingestion rates range from 0.028 to 0.11 gIg-day. The food and water ingestion rates in kg/day and Uday;

respectively, were calculated as shown in Table 8-14. The food ingestion rates were then multiplied by 0.25 in

the food chain model, which is the percent solids of fish (Sample et a!., 1997) to convert the ingestion rate

from a wet-weight value to a dry-weight value. The incidental sediment ingestion rate was calculated by

multiplying the ingestion rate by the percentage of sediment that is incidentally ingested (4.3% for conservative

food chain model and 1.3% for the average food chain model) from U.S. EPA (February 2005). 4.3% is the

90th percentile value and 1.3% is the 50th percentile value for the weasel from U.S. EPA (February 2005),

because an incidental sediment ingestion rate is not available for the mink.

The home range for the mink in riverine areas ranged from 19.3 to 50.4 acres, with an average of 34.85 acres.

(U.S. EPA, 1993).
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TABLE J.3-1

CALCULATION OF EXPOSURE PARAMETERS FOR SURROGATE WILDLIFE RECEPTORS

Exposure Meadow Short-Tailed American Bobwhite Belted
Parameters Vole Shrew Woodcock Quail Kinafisher Mink

Body Weights (g) 32.9 17.61 16.87 168 180 181 150 1734
39.1 17.33 15.58 209 168 183 136 974
35.5 19.21 15.7 166 162 179 158 1040
39 17.4 15.25 212 175 175 147 1233

169 178 183.2 148 550
213 179 185.5 170 586

180 173
162.8 180.4

Minimum 32.9 15.25 166 162 136 550
Maximum 39.1 19.21 213 186 170.0 1734

Average 36.6 16.87 190 177 152 1019.5

Food Ingestion 0.3 0.49 0.77 1.0 0.067 0.079 0.5 0.13
Rate (gig-day) (1) 0.35 0.62 0.55 0.77 0.072 0.093 0.41 0.12

0.43 0.96 0.73 0.09 0.089 0.16
0.52 0.54 0.22

Minimum 0.3 0.43 0.73 0.067 0.41 0.12
Maximum 0.35 0.96 1.0 0.093 0.5 0.22

Averaae 0.325 0.61 0.8 0.082 0.455 0.1575
Food Ingestion Rate (kglday)

Conservative 1.28E-D2 1.62E-D2 1.9OE-D1 1.64E-D2 0.0758 0.2243
Averaae 1.19E-D2 1.03E-D2 1.58E-D1 1.44E-D2 0.0689 0.1606

Water Ingestion 0.14 0.21 0.223 0.1 0.115 0.1 0.11 0.11
Rate (gig-day) (1) 0.1 0.106 0.131 0.099

0.093 0.101 0.028
0.086 0.102
0.11 0.1

-Minimum 0.14 0.223 0.1 0.086 0.11 0.028
Maximum 0.21 0.223 0.1 0.131 0.11 0.11

AveraQ6 0.175 0.223 0.1 0.104 0.110 0.079
Water Ingestion Rate (Uday)

Conservative 7.69E-D3 4.28E-D3 2.13E-D2 2.31E-D2 0.0187 0.1907
AVera/l6 6.41E-D3 3.76E-D3 1.9OE-D2 1.84E-D2 0.0167 0.0805

Home Range (Ha)\'" 0.43 0.097 0.3925 4.5 7.6 2.185 7.8
0.019 0.041 32.4 16.7 1.028 20.4
0.Q13 0.033 3.1 6.4 1.03
0.012 0.013 73.6 15.6 0.39
0.043 0.057 10.5
0.023 0.032
0.051 0.078
0.058 0.061

Minimum (acres) 0.0297 0.97 7.7 16 0.39 19
Maximum (acres) 1.06 0.97 182 41 2.19 50

AveraQe (acres) 0.16 0.97 61 29 1.16 35

Notes:
Source of data is U.S. EPA (1993). If values from several studies are available, they are given.
The minimum, maximum, and average values are derived from these studies.

Footnotes:
(1) - Ingestion Rates (kglday or Uday) (if more than 1 ingestion rate is available)

- Conservative value = Max Ingestion Rate (gig-day) • Avg. Body Weight
- Average value = Avg. Ingestion Rate (glg-day) • Avg. Body Weight
Ingestion Rates (Uday) (if only 1 ingestion rate is available)
- Conservative value =Ingestion Rate (gig-day)' Max. Body Weight
- Average value =Ingestion Rate (gig-day) • Avg. Body Weight

(2) - The home range units for the Belted Kingfisher are kilometers of shoreline instead of hectares or acres.
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